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Introduction

Chapter 1. Introduction

Welcome to the 1394 Analyzer Operation Manual . For a quick start, please read the Getting Started
chapter. If you need help installing the software, please refer to the Installation chapter.

The analyzer software contains the following functionality, which is explained in the corresponding chapters
of the FireDiagnostics Suite Manual. Please be aware that available Analyzer Modules depend on the
specific Analyzer model used.

Monitor

Recorder

Symbol Recorder (licensed separately)
Commander

Generator

Scriptor

Filter/Trigger
o Mil1394 Signal Monitor (licensed separately)

The analyzer is in fact a protocol analyzer, which currently supports the following higher-level protocols
(licensed separately):

Automotive Multimedia Interface Collaboration (AMI-C)
Serial Bus Protocol (SBP)

Audio Video / Control Protocol (AV/C)

Internet Protocol version 4 (IP4)

Industrial / Instrumentation Digital Camera Protocol (I1IDC)
Mil1394 Protocol

Custom Protocols

For information on the licensing model, please refer to the License Manager chapter.
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Chapter 2. Installation

DapTechnology analyzers are not packaged with any software-installation media. This is because we would
like our customers to use the very latest software available and not an old version that happened to be the
latest when we packaged the product.

You will be able to download the latest software version from our website: http://www.daptechnology.com

Click on the support button at the top of the web page and after inserting the serial number of your FireSpy,
which can be found at the back of the unit, you will get access to your custom download page. On this page
you will find the license keys for your analyzer as well as links to the software downloads available for your
analyzer. (latest recommended or latest beta version)

2.1. Windows XP / 7
2.1.1. Installing the Software

After downloading the FireDiagnostics Suite version of your choice from DapTechnology's website, please
open the compressed folder and locate the file setup.exe.
Run the setup.exe file, by one of the following ways:

o double click on the setup.exe file
¢ select 'Start->Run’, browse to the setup.exe file and clock 'OK'
o click with the right mouse button on setup.exe and select’ Open'

After starting the setup.exe program, the following window will be displayed. Note that the software version
could be different if you are installing another version of the software.

@ FireDiagnostics Suite 6.0.0 @

@ FireDiagnostics Suite 6.0.0

-

Publisher: DapTechnology
Web site: hitp ./ Awww .daptechnology.com
Email address: support @daptechnology.com

This setup will install or uparade FireDiagnostics Suite on your
computer.

Click Mext to continue,

Copyright © 2015 Dap Technology

This program is protected by copyright law and international
treaties, Unauthorized reproduction or distribution of this
program, ar any partion of it, is a violation of applicable laws.

Mext = ] | Cancel |

After clicking on "Next", the following window will be showed. It contains the latest information about the
version of the software you are about to install. Please read it carefully before proceeding to the next step.
The picture below contains just some example information.

12
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-,

&) FireDiagnostics Suite 6.0.0

[mESw
Important information d £
an

Flease read this infformation carefully before continuing.

FireDiagnostic Suite 6.0.0 -

This is Version &6.0.0 of the FireDiagnostic Suite Software. In order to be able to use this |i|
software version with an analyzer, a valid main license is required with validation code

12.8 or higher. The software can also be used as viewer when started without analyzer
connected (demo mode).

1. CHANGELOG

Release 6.0 (02/16/2016)
API
Fixed a problem in fuCreateDeviceHandle()
Release 6.0 betat (02/04/2016)
Mil1394
Fixed a problem with the signal extractor stop function
Improved error reporting of fsGetSignalExtractorInfo()

Improved performance of fsMil 1394Get astSignalvalues function i
| o TP P
o Awww daptechnology.com [ < Back ][ Mext = ] [ Cancel

After clicking on "Next", the following window will be showed. It contains the License Information for the
software you are about to install. Please read it carefully and check the checkbox to agree to the license
agreement before proceeding to the next step.

-

& FireDiagnostics Suite 6.0.0

5ol
License agreement d = p

Please read the license agreement carefulty before continuing.

DapTechnology BV [
END USER LICENSE AGREEMENT

For

FireSpy Software and/or Hardware

This End-User License Agreement (EULA) between DapTechnology BV or Dap USA, Inc.,
(“Licensor’) and End-User (“Licensee”) is for all FireSpy Software and/or Hardware
(“Product™) purchased by Licensee.

BAMART AT MEAM SEFEEI LA Thie Fed leeel fcem e e & e ek SO & Y G -

[7]1 agree to these terms and conditions: MNext =

If you are installing a beta software version, an additional license agreement needs to be agreed with
before continueing the installation process. Please check the checkbox and click next.

Copyright 2017 DapTechnology, 9/1/2017 13
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7 FireDiagnostics Suite 4.0

Beta License agreement d a5
Please read the beta license agreement carefully before continuing. ol
DapTechnology BV il

Beta Software License Agreement

IMPORTANT! ¥OU ARE REQUIRED TO ACCEPT THIS LICENSE AGREEMENT
BEFORE INSTALLING AND USING THE DAPTECHHOLOGY BY BETA SOFTWARE.
CAREFULLY READ ALL THE TERMS AND CONDITIONS OF THIS BETA

SOFTWARE LICENSE AGREEMENT BEFORE PROCEEDING YWITH THE
DOWHLOADING AND/OR INSTALLATION OF THIS BETA SOFTWARE PRODUCT.

¥OU ARE NOT PERMITTED TO DOWNLOAD ANDI/OR INSTALL THIS BETA
SOFTWARE PRODUCT UNTIL YOU HAVE AGREED TO BE BOUND BY ALL OF

THE TERMS AND CONDITIONS OF THIS BETA SOFTWARE LICENSE

AGREEMENT. IF YOU DO NOT AGREE YWITH ALL OF THE TERMS AND =]

[amE TechnEEgy

[ 1 agree to these terms and conditions < Back I [ Emt = I Cancel |

The installer options dialog as shown below allows the user to select which components to install. We
recommend installing all components, however it is also possible to leave some components out.

-,

&) FireDiagnostics Suite 6.0.0

[mESw
Installation options d £
L2 p

These options detemmine how the application will be installed.

—|--[#] FireDiagnostics Suite
— FireSpy Application

L Examples

----- Documentation

i Administration

.- @] FireSuite APT

----- Documentation

This installs FireDiagnostics Suite

Feature size: 254 505KB
----- w| Examples o
Lahvizw Librar Install size: 261,996KB
Y Remove size: KB
Disk space: 3,254,538k

Installation folder:

C:\Program Files (x86)\FireDiagnostics Suite 6.0 Browse. ..

< Back ” Install ] I Cancel I

If another FireDiagnostics Suite installed version with the same main version number is found it needs to
be reinstalled before the installer is able to continue. Software versions with a different major version
number can be used alongside eachother. Please click ok to proceed with the uninstallation process.
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FireDiagnostics Suite @

l FireDiagnostics Suite 6.0.0 detected.

This application must be uninstalled before continuing.

Click QK to uninstall it now, or click Cancel to cancel the installation
process,

Ok ] ’ Cancel

The following dialog will show uninstallation progress. Please wait until it finishes.

FireDiagnostics Suite 6.0.0

Please wait while FireDiagnostics Suite is being processed.

Removing files
C:\Program Files (x36)\FireDiagnostics Suite 6.0examples\FireSuite APT\Generator\Readme, twt

| | 13 %

The following dialog will show installation progress. Please wait until it finishes.

-,

&) FireDiagnostics Suite 6.0.0

5
Operation in progress d o |
an

Flease wait while FireDiagnostics Suite is being processed.

Installing files
C:\Program Files (x86)\FireDiagnostics Suite 6. 0Ynanual\FireDiagnosticsSuite .chm

— Lo

< Back Mext = Cancel

After the installation is complete, the following dialog will appear. We recommend to always restart your

computer after installing the FireDiagnostics software.

Copyright 2017 DapTechnology, 9/1/2017
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@ FireDiagnostics Suite 6.0.0 @

@ Installation completed

FireDiagnostics Suite has been successfully installed on yaur
computer,

To finish the installation, Windows must be restarted. Do you
want to restart your computer now?

{* Yes, restart Windows now (recommended)

(" Mo, I wil restart Windows later

Click Finish to dose this setup.

2.1.2. Installing the Driver

With the growing diversity of hardware and operating systems combined with the requirement of not
breaking older software releases, two types of driver installation are in use. These are:

1. Windows Driver Package Installer (New)

2. Setup Copy OEM Inf Method (Old)

For Windows 7 systems only the new method is used.
On Windows XP systems, all Basic and Advanced Analyzers keep using the old method. Third Generation
devices (e.g. FireSpy1600) are installed via the new Windows Driver Package Installer.

Windows Driver Package Installer

Windows XP, Basic and Advanced devices

After the device driver is installed the device ready to be used. Please continue reading at the "Getting
Started" section.

2.1.2.1. Windows Driver Package Installer

At this point it is required to reboot the machine in order to install the device drivers. The device drivers will
pre-allocate some memory that can be used for performing DMA operations and this needs to be done as
early as possible after system startup. If done at a later point during system run it can take a very long time
to load the driver.

During the startup of the system, you will see an empty screen with just the following console box.
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Bl Install drivers |i|E|-E—L'J

During driver installation Windows may popup some dialogs
informing the wuser that the drivers have not been tested
by the Windows Logo Program.

Please press continue on these dialogs to install all
needed device drivers for you FireSpy.

installing drivers....

L

This may take some time, if windows pops up any installer wizard dialogs, they should be completed or
canceled, it does not affect our installation but the wizard must be completed first before our procedure can
advance.

After your are booted to the desktop, you may check the device manager if the install has succeeded. The
device manager will show a FireSpy under "Multifunction adapters" and a new category "FireStack
Devices". Here you find a several functions the device has.
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(A Computer Management

File Action View Help

e 5EE H= &

A Computer Management (Local
4 '[[',}, System Tools
» @ Task Scheduler
- 2] Event Viewer
» @z Shared Folders
- & Local Users and Groups
. (R)) Performance
sy Device Manager
a 20 Storage
=F Disk Management
T Services and Applications

3

4 L k

4 =y DapDevAlmar

> M Cormputer

= Disk drives

& Display adapters

ey DVD/CD-ROM drives

= FireSpy Analyzers

k¥ FireStack Devices

: LF FireSpy Analyzer Engine
....F FireSpy Mode

Uﬁ Human Interface Devices
g IDE ATA/ATAPI controllers

- la IEEE 1294 Bus host controllers

-EF Junge

- Keyboards

ﬂ Mice and other pointing devices
M| Monitors
4 -] Multifunction adapters

w || FireSpy S1600
-F Network adapters
» 75" Ports (COM & LPT)
b ) Processors

:> l-_-'ll' Programming cables

- 1Ml Systern devices
> E Universal 5erial Bus controllers

2.1.2.1.1 Manual driver (un)installation

If for some reason you need to install or uninstall the FireSpy drivers manually without installing/uninstalling
the complete FireDiagnosticsSuite software package then please proceed as follows.

For uninstalling the drivers, simply open the Windows Start menu -> Programs -> FireDiagnostics Suite x.x
-> Drivers -> Uninstall Drivers. A dialog will popup and it will uninstall the drivers. This finishes quite quickly.

Important: When installing the drivers, please first reboot your machine and then follow the steps below as
soon as the PC finishes startup. If the steps below are performed after the PC has been running for a while
it can take a very very long time to finish.

For installing the drivers, simply open the Windows Start menu -> Programs -> FireDiagnostics Suite x.x ->
Drivers -> Install Drivers. A dialog will popup and it will install the drivers. The dialog looks as follows.

18
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Bl Install drivers |i|E|'-g—hJ

During driver installation Windows may popup some dialogs
informing the wuser that the drivers have not been tested
by the Windows Logo Program.

Please press continue on these dialogs to install all
needed device drivers for you FireSpy.

installing drivers....

L

During driver installation Windows may popup several dialogs informing the user that the driver has not
passed Windows Logo testing. Please press continue on these dialogs to install the driver.

Windows 7 will popup a User Account Control dialog alerting the user that changes are made to the
system. Please press Yes to allow.

Ay User Account Control léE-J

| g Do you want to allow the following program from an
~2 unknown publisher to make changes to this computer?

Program name:  DPInst.amdéd.exe

Publisher: Unknown
File crigin: Hard drive on this computer
“ | Show details Yes | | Mo

Change when these notifications appear

b

To verify the drivers have been installed correctly, please open the Windows device manager. It should
contain a new category named FireStack Devices with some items as child nodes. Your device is split up in
several functions, each one represented here.
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(A Computer Management

Eile Action

e« | 2E B H=E

View Help

el

A Computer Management (Local
4 '[[',}, Systemn Tools
» @ Task Scheduler
- 2] Event Viewer
» @z Shared Folders
- & Local Users and Groups
» @ﬁ] Performance
sy Device Manager
4 3 Storage
=F Disk Management
f:}} Services and Applications

3

4 1 | F

4 =y DapDevAlmar
> M Cormputer

= Disk drives

& Display adapters
ey DVD/CD-ROM drives
= FireSpy Analyzers

K FireStack Devices

: LF FireSpy Analyzer Engine
LF FireSpy Mode

UE,_;‘ Human Interface Devices

» g IDE ATA/ATAPI controllers

b - la IEEE 1384 Bus host controllers

> -EF Junge

o 22 Keyboards
> --ﬂ Mice and other pointing devices
b M| Monitors
Multifunction adapters
Pohe \j| FireSpy 51600
> -F Network adapters
» 75" Ports (COM & LPT)
b ) Processors

:> l-_-'ll' Programming cables

-

- 1Ml Systern devices
> i Universal 5erial Bus controllers

2.1.2.2. Windows XP, Basic and Advanced devices

Now that the FireDiagnostics Suite software has been installed you can connect to FireSpy to your host
computer. If you have an ethernet-enabled analyzer and want to use TCP/IP to control it, please refer to the
section about Ethernet Configuration.

After restarting and plugging in the device (USB, PCI, PXI, ...) Windows will try to locate and install the
driver. This process should start automatically and popup the following dialog:

20
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Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
laaking on vaur computer, on the hardware installation CO, ar an
the ‘wWindows Update web site [with pour permiszzion).

Read our prrvacy policy

Can ‘wWindows connect to Windows Update to search for
zoftware?

™ ez, thiz time only
™ “Yes, now and every time | connect a device
£ Mo, nat thiz time

Click Mest to cantinue.

< Back fewt = | Cancel I

Check the radio button with the label "No, not this time" and press "Next".
The following dialog appears: (possibly showing a different analyzer model name)

Found Mew Hardware Wizard

=

Thiz wizard helpz you install software for;

FireStealth firrmware loader

{ j If your hardware came with an installation CD

,

== or floppy dizk. inzert it now.

WWhat do you want the wizard to do?

% |nztall the software automatically [Fecommended)

£ Install from a list or specific location [Advanced)

Click Mest to cantinue.

< Back I MHext > I Cancel |

Make sure the radio button with the label "Install the software automatically (Recommended)" is checked
and press "Next".
The following dialog appears: (possibly showing a different analyzer model name)
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Found Mew Hardware Wizard

Completing the Found New
:.'?\ Hardware Wizard

The wizard has finished installing the software for;

FireStealth firrmware loader

Click Finizsh ta cloze the wizard.

< Back I Firizh I [Eancel |

Press "Finish".
The following dialog will now appear: (possibly showing a different analyzer model name)

Found Mew Hardware Wizard

=

Thiz wizard helpz you install software for;

FireStealtha10bM

{ j If your hardware came with an installation CD

,

== or floppy dizk. inzert it now.

WWhat do you want the wizard to do?

% |nztall the software automatically [Fecommended)

£ Install from a list or specific location [Advanced)

Click Mest to cantinue.

< Back I MHext > I Cancel

This is the second stage of the driver installer. Please make sure the radio button with the label "Install the
software automatically (Recommended)" is checked and press "Next".
The following dialog will now appear:
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Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for;

FireStealtha10bM

Click Finizsh ta cloze the wizard.

< Back I Firizh I [Eancel

Press "Finish".

2.1.3. Ethernet Configuration

This chapter describes the configuration steps to be taken to enable Ethernet communication with a
FireSpy x810. To communicate with a FireSpy x810 it should be connected to the company LAN (Local
Area Network). Until now only the speed 10Mbit/s full is supported. In the future auto-negotiation and speed
100Mbit/s will also be supported.

The EthernetConfig tool programs the flash memory inside the FireSpy with the same firmware as during
the startup phase of the device. Some companies have a policy that all programmable memory must be
erased before it can be shipped elsewhere. To do this the Ethernet Configuration Tool has been given an
option to erase this flash memory. It can be found under: Extra -> Erase Complete Flash.

2.1.3.1. Configuration steps FireSpy x810
To configure a FireSpy x810 correctly a prerequisite is that you have the following TCP/IP info:
¢ A free IP-address,

o the subnet mask
¢ and the IP-address of the default gateway.

Please, contact your system administration if you don’t have this information.
Follow the steps below to configure a FireSpy x810.

Step 1
Connect the FireSpy x810 to a PC via USB on which the FireDiagnostics Suite software is installed. Switch
on the power of the FireSpy x810.

Step 2
Start the application ‘FireSpy Configuration Tool’ which is part of the FireDiagnostics Suite Software. You
can find this application via the Start menu button under menu FireDiagnostics Suite x.x.

Step 3
Fill in the following TCP/IP info:
o the FireSpy x810 IP-address in field ‘IP-address’,
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2.1.3.2.

¢ the subnet mask in field ‘subnet mask’
¢ and the IP-address of the default gateway in field ‘Gateway’.

Step 4

Press button ‘Apply’. The filled in TCP/IP info and the firmware will be written respectively to eeprom and
flash of the FireSpy x810. The progress of writing firmware is shown by the progress bar, see figure below.

Il Ethernet Configuration Tool =10 x|

— Analyzer
| F444D ~| Type: [FireSpy3210

—Metworl Info
|P Address: | 192 |168 | O 10

Netmask: |255 |255 |255 | 0O
Gateway: (192 |[168 | O 1

— Firmware
Type: -
| Apply
Step 5

Wait until the firmware is written. Switch off the power and disconnect USB.
Switch on the power and verify that led ‘init’ is on and turns off in about 8 seconds. If so the FireSpy x810 is
configured successfully. Otherwise please repeat the above steps.

The FireSpy x810 is now able to start-up autonomously from flash. The written firmware to flash enables
communication with the FireSpy x810 via Ethernet.
Please, note that a FireSpy x810 will not start-up from flash when it’s connected via USB.

To communicate with the configured FireSpy x810 you should connect it to the company LAN and
configure the FireSpy application to search for the configured FireSpy x810. To configure the FireSpy
application, see the following chapter.

Configuration steps FireSpy application

In order to communicate with a FireSpy x810 connected to the company LAN the FireSpy application must
know its IP-address.

To set-up the FireSpy x810 IP-address please follow the steps below.

Step 1

Start the FireSpy Application. You can find this application via the Start menu button under menu
FireDiagnostics Suite x.x. It will either issue a warning or show the FireSpy chooser dialog. This is not
important at this time, just continue until the main screen shows up as in the picture below: (the green LED
will be red in your case, indicating that no analyzer is connected)

24
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TECHMOLOEY

Step 2
From the "Tools" menu open ‘Settings’ and click on item ‘LAN Devices.

Step 3
See figure below. Click ‘Add Host address...” and fill in either the IP number or the DNS host address that is
routed to the FireSpy. Make sure the address is valid and click ‘Ok’ when finished.

Global
Appearance
Custom Formats 192168.2.92

- Mil1394

L Protocal

FireS uitedpplication
Startup

i Topology
Recorder

L Recordings
Scriptor

® Host address

Step 4
Now press the apply button and close the dialog.

Step 5
Please proceed with the Getting Started section to open the newly configured device.
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Chapter 3. Getting Started

This section of the manual provides a quick-start guide for your analyzer and software. If you need help
installing the application, please take a look at the Installation.

3.1. Starting the Application

If you haven't already done so, install the software as described in Installation. Make sure the devices are
properly installed in or connected to the computer, have a matching power source and are turned on
(where applicable). Run the FireSpy application from the Windows Start menu -> Programs ->
FireDiagnostics Suite.

Device Selection

The device selection dialog will pop up, as shown in the picture below. The list on the left side shows the
serial numbers of the currently connected devices, as well as their IP addresses or DNS hostnames in case
they are connected by ethernet. All registered ethernet addresses are shown, including those of
disconnected devices.

Plug and play devices, such as USB and ethernet devices, can be connected or disconnected without
restarting the application or resetting the device. They will be automatically added or removed from the list
within a few seconds. Ethernet devices first have to be configured, as explained in the next section, and
their host address has to be manually added to the list.

The toolbar on the upper right side of the dialog can be used to modify the startup settings of the device.
Ethernet addresses can be added or removed using the + and - buttons on the left of the toolbar. Mil1394,
Normal or Symbol Recorder mode (when licensed) can be selected by expanding the Mode combo box on
the right. Left of the Mode combo box, a tool button exists for enabling or disabling the memory test that is
performed after the firmware is uploaded. This tool button is marked by a chip icon, and can be found next
to the Mil1394 tool button.

The right side of the device selection dialog has three possible configuration modes, which are explained in
further detail below. Apart from the default device information mode, the tool button with the wrench icon
can be clicked to enter the ethernet configuration mode and the tool button with the key icon enters or exits
the license configuration mode. Finally, the tool button with the question mark can be clicked to open the
manual relevant to the current mode. In the default (device information) mode, the device manual of the
selected device is opened. In the other two modes, either the ethernet configuration manual or the license
configuration manual will be opened.

In some cases, for instance when starting the Monitor application directly, multiple analyzers can be
selected at once. Sometimes it is also possible to start the application without selecting any devices (note
that clicking on a selected item de-selects it). In that case, you can still select Mil1394 mode, for instance
when you wish to use Mil1394 functionality in the Scriptor while no analyzer is available.

26
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e

Q FireDiagnostics Suite

[l
=l

&2 FireStealth 106N A436A

d::PTECHNDLDG‘r‘

Connection

Startup Mode
Test Memary on Startup

Intemal Memony

1394b PHY

Max. Speed

Modes

Ports With Transformers

Max. Generator Slots
Max. Signals per Frame
Frames Buffered

Min. Frame Length
Max. Frame Length

Avdliany
Time Signal Input
Health Sensors

Please select one device o S 2 Mode:| Mil1394
Device | Serial No. FireSpy9432bT

SR IR Board serial B-044-1604-000

€% FireSpy34320T  B-045-1604-000
: Lacked Modules Mone

USE path 20 on PCI 0.20.0

Mil1:3594 maode
Mo

5118 MByte

TSB41BA3

400 MBit /s

3 (Mot Powered)

AD, A1 AZ BOD, B1, B2 CO C1,C2

62

8192
1024
7500 s
128000 ps

SUBD
IRIG-B
Temperature, Voltages

Cancel Ole

-,

Ethernet Configuration

Devices equipped with an ethernet connection can be configured by clicking the tool button with the wrench

icon. This enters the ethernet configuration mode, as shown below. When the IP data are loaded, you can

change it and press the Apply button to store the new configuration. The tool button with the aircraft icon

can be used to configure the ethernet interface in Mil1394 mode or not. The Flash memory can be erased

(for secure transport) by clicking the Erase button. The operation can be safely canceled by pressing the
'‘Cancel' button. However, the ethernet interface will not be operational until it has been fully configured.

Extra options will be shown when a standalone analyzer can enable or disable the power on specific buses

on startup.

Note that a device's ethernet interface cannot be opened when it has been loaded by another version of the
application. More information about the ethernet configuration can be found in the Ethernet Configuration

Manual.
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i

Q FireDiagnostics Suite @
Please select one device o - ﬁ ool B Mude:l Nomal _I

Device Serial Mo.
=~ FireStealth810bN A436A

Address Configuration

IP Address: [ [EF] [ 168 [ 002 ][ 121 ]
Netmask: | 255 || 255 || 255 || O |
Gateway: | 192 || 168 |[ 002 | oot |

Cancel | Erase | Aoply

dcpTECHNDLDGY Cancel | Ok |

License Management

You can enter the license configuration mode by clicking the toolbutton with the key icon, and go back to
the device information mode by clicking it once again (or by clicking the 'Done' button). The license
configuration mode shows the main license validation number and the licensed modules and their
respective keys. In case of a temporary license, the number of days that the license will still be valid is also
shown.

To add a new key, press the 'Add key..." button. This will pop up a dialog asking for a device serial number
(which is already filled in when one device is selected) and a license key. To remove a key, expand the
corresponding module in the tree view on the right, select the license key and press the 'Remove Selected
Key' button.

It is possible to add or remove a license for a device that is not currently connected. In the license
configuration mode, the left pane lists the licenses that have been registered by their serial number and a
key icon. Disconnected ethernet devices are not shown. A serial can be added by clicking the 'Add key...'
button and changing the serial number.

For further information about license configuration, see the License Manager manual.

28
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s )

Q FireDiagnostics Suite @
Please select one device o W[ A Mode:| Mil1334 =]
Device | Seral Mo. | | License Key Walidation
B8 Fire Spy 3852 03447 — - Main software 16.4
a‘:‘lp FireSpy3432bT  B-045-1604-000 i Cerificate: SLLZhiuTZ4cby 2V DioX 70z Fejmvich....
- (N | 41354 Pt
- Uit 2
..... Lll-llt 3

3 FireStealth8106N A436A

Done Remove Selected Certfficate | Add License Key...

dapPccrnotocy Cncel | ok

After Device Selection
If you installed the drivers correctly, the application will recognize the connected analyzer and start
configuring it. After configuration, the analyzer is ready for use, the Main Window will be displayed.

Multiple Applications Using the Same Analyzer

It is possible to open the same analyzer from within different applications, however, all main functions like
the monitor, recorder, e.o. can only be opened once per analyzer. To prevent main functions from being
opened by multiple applications, they are locked as soon as you start the corresponding window.

For example, it is possible to open two instances of the application, which both use the same analyzer. One
instance could use the monitor and the other instance could use the recorder. Of course it would be easier
to just start one instance of the analyzer application and just open the monitor and the recorder, but other
applications using the FireDiagnostics Suite APl may access the device as well.

No License

If you connected an analyzer correctly, but you have no license key installed with a validation number high
enough to unlock this software version, the following message will be displayed: (validation number
depends on software version)

M riresute x|

Main Software Yalidation 1.0 ar higher is required to use a connected FireSpy
Please add the license keyis) in the license view (press the key icon).

Please click on the OK button. The application will continue without using an analyzer or return to the
device selection dialog. You will need a license key for version 1 or higher to be able to work with a
connected device. If you want protocol support, you will need a license key for version 2 or higher and a
license key for each protocol you want to have supported. See the license management explanation above
on how to install a license.

Analyzer Turned Off
If you connected a analyzer, but it is not connected to the power supply or the power is switched off, the
following message will be displayed:
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Il FireSuite Application x|

& The device seems to be turned off, try again?

:, ............. I;III ES ............. N o |

....................................

You may now connect the power supply and/or switch the power on, and try again. Or you may choose to

run the application without an analyzer.

3.2. Main Window

The main window consists of the menus and the control area. Below is a screenshot of the main window

without a FireSpy connected. This shows all module buttons available. Please note that when used with a

specific analyzer model some module may not be available.

‘% DapTechnology EE @

Quit Tools Windows Help

8 ® =N

—

Monitor SymbolRec Recorder Commander Generator Sig Monitor Scriptor
@ noFireSpy G':p
Menus
Quit

Exit the application by closing the main window or selecting 'quit' from the menu at the top of the main

window. All windows from the same application instance will be closed.

Tools
From here you can open the Settings Dialog and the Filter/Trigger Settings.

The License Manager is used to manage the possible licenses for the FireDiagnostics Suite. License keys
can be added to unlock new features and protocol analyses.

Windows
From the 'Windows' menu or the buttons in the main window area you can open the Monitor, Recorder,
Generator, Commander and Scriptor, respectively.

Help

Using the 'About’' command in the 'Help' menu you can get information about the hardware status and the
current software version. It also displays the web site where to get additional information or to download
new software versions and where to get support. To display the results of the Power-On Self Test and the
current hardware status, select 'Self test Information' from the menu. The following dialog will be displayed:

30
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% Self Test Information i |

General

FireSpy hardware running: 1319 zec.
Proceszsor

FireSpy proceszor load: mnnm 4%

USB communication

Received meszages: 15517
Received equal messages: 0

Sent messages: 15452
Sent eror meszages; G4
Temperature Y4
Filine core temperature: a1°C
E nvironment temperature: 53T
Supply voltages A4
Supply 1.5%: 1.49Y
Supply 1.8%: Linknover
Supply 2.5Y: 2804
Supply 3.3%: 330

Cloze

Selecting 'Analyzer Info' from the Help menu opens a window with information about the analyzer(s)
currently in use:
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i "

Q Analyzer info @
Model Name Fire Spy5432b T
Serial Mumber B-045-1604-000
Main Board Serial B-044-1604-000
Host Interface Board Serial B-043-1604-000
Front Panel Serial B-041-1604-000
PHY Board Serial B-042-1604-000
Connectivity IISE
Curmment Connection |USB path 20 on PCI0.20.0
IUSB3 Super Speed
Standalone/Ethemet Mot Supported
Fimmware Type Mil 1354
Irtemal Memaony 5118 MByte
1394b PHY TSB41BAZ
Max. Speed 400
MNodes 3 (Mot Powered)
Transformers AD A1 A2 BOD, B1,B2 COD C1,C2
Max Signals per Frame 8152
Frames buffered 1024
Max. Slots 62
Min. Frame Length 7500us
Max. Frame Length 128000us
Aundliary SUED
Time Signal Input IRIG-B
Health Sensors Temperature, Voltages
-, .......................... Q I{
e
Controls

The windows for the main functions (Monitor, Recorder, Generator, Commander and Scriptor) can also be
opened by clicking on the corresponding button. The button will be highlighted when the mouse is
positioned above it.

The led in the left-bottom corner will display the current configuration status. It can be:

Gray, indicating that the analyzer is not yet completely configured.

Green, indicating that the analyzer is configured successfully and ready for operation.

Yellow, indicating a FireStealth analyzer that lost sync.

Red, indicating that no analyzer was selected or configured successfully. In this mode, you still can open,
save and analyze files.

3.3. Connecting to an IEEE1394 Bus

To analyze an IEEE1394 bus, you can connect one of the analyzer's IEEE1394 ports to any free port of an
existing bus, or you may disconnect an existing IEEE1394 cable between two ports, and insert the analyzer
in-between the two disconnected ports by using another cable.

In both cases you should connect the analyzer to the existing bus such that it can 'see' all nodes at their full
speed. If you connect the analyzer in such a way that some node has one or more connections between
itself and the analyzer that has a speed lower than the maximum speed this node can handle, then some
packet may not be picked up by the analyzer. The analyzer will detect a 'hidden’ (or prefix only) packet
instead, which are counted by the Monitor. The Recorder will know the duration of the hidden packets, but it
does not know at which speed the packet has been sent or how many bytes it consists of.

32
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If you see the Monitor or Recorder detecting these packets, you can take a look at the topology view in the
Commander to find the problem.

3.4. Command Line Options

Since the 3.3.0 release the FireDiagnostics Suite supports a number of command line options. These
command line options make it possible to select an analyzer by its serial number, start the Scriptor with the
provided script, open a recording or start the Scriptor directly. To quickly view which options are supported,
enter the command: FireSpyApp.exe -h (or use /? for the same result). This will show a message with an

overview of the supported arguments:

-h' or '/?" shows the command line help.

'-d <SERIALNUMBER>' is used when multiple analyzers are connected to the computer, and a specific
device should be opened.

filename; when a filename is provided to the application, it recognizes the extension and opens the
associated module, For example: FireSpyApp recording.fss starts the Scriptor because the .fss
extension is associated with the Scriptor. Multiple files may be supplied, separated by spaces.

o '-r start' or '--recorder start', starts the Recorder.
e '-r export' or --recorder export', opens up the Recorder's export dialog. If an export script and recording

file are specified, the application will export the recording and terminate afterwards.

'-g start' or '--generator start', starts the Generator. Use this command in combination with a generator
file to load and start the Generator.

'-s start' or '--scriptor start’, in combination with a supplied script, will load the script into the scriptor and
run instantly.

'-n' or '--noFireSpy' starts the application without opening a device. This is useful when you only have one
analyzer connected and want to view or edit files without interfering with it.

3.5. FireSpy Standalone Tools

In addition to the main FireSpy application with all main FireSpy modules embedded there is also a way to
start each module as a standalone application. These standalone versions can be started through the
Windows start menu and then navigating to "All Programs”, "FireDiagnostics Suite X.X" and then "FireSpy
Standalone Tools". The picture below shows where to find the standalone versions.

Copyright 2017 DapTechnology, 9/1/2017
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| | 4 xPs Viewer

Accessories
FireDiagnostics Suite 5.1
‘% FireSpy Application

b i
3

Ju
. Documentation

Administration

. Drivers

. FireSpy Standalone Tools

- Commander

@ Control Panel Client
“= Generator

2/ Mil1394 Signal Monitor
EE Monitor

[25f Recorder

dF Script Runner

{ili Symbol Recorder

. FireSuite API Examples

. Games

. Maintenance
. Startup

1

Back

| Search programs and files

bob

Documents

Pictures

Music

Games

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

1:31 PM

~ [}
o opns

Multiple standalone FireSpy tools can be started at the same time, but each module can only be started
once per FireSpy. The following standalone FireSpy tools allow controlling multiple FireSpy devices from

within a single application:

e Recorder
e Monitor
e Symbol Recorder

All other modules only allow controlling one FireSpy device from a single application.

34
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Chapter 4. License Manager

To be able to use the software with a connected analyzer, you will need one or more license keys, at least
for the 'Main Software', with the minimal version needed for the application. If the application is started with
an analyzer selected, but without the appropriate license key, an error message will be shown and the
application will continue without live analyzer support.

An additional license key is required for each higher-level protocol you want to use. The License Manager
is used to install and remove such license keys. You can see which keys are installed and, if applicable,
how many days it will remain valid.

License keys are linked to the serial number of the connected analyzer, so if the device is not connected,
all license keys will be inactive and the related features will be disabled. However, when you open a
recorder file in the Recorder that has been created using an analyzer with some installed license keys, all
these license keys become active as long as you have loaded this file. Thus you will be able, for instance,
to use the SBP protocol analyzer to analyze a recorder file made by somebody who used an analyzer with
SBP license key, without having any license keys yourself.

4.1. How to use it

You can open the License manager dialog by selecting the ‘License Manager' function in the ‘Tools’ menu
of the Main Window. Or from the Windows Start menu at FireDiagnostics Suite -> Administration. Licenses
can also be configured in the Startup Dialog.

An example of the License Manager dialog window is shown below. In this example the serial number of
one of the connected analyzer is B-045-1604-000. A license certificate is installed for this device which
contains a 'Main Software (version 16.4) license and a license for the Mil1394 protocol. The License
certificate is only valid for another 60 days. The icons next to the serial numbers indicate the connection
type (if connected) or whether it is a license for a device that is currently offline (key icon).

e

Q License Manager @
Device | Serial No. I | License Key Validation

B8 Fire Spy3852 03447 — = I"-"I_ain software 164
;%pﬁ,-eswﬁquﬂ' B-045-1604-000 i -iCerificate: PFF1dk4B8S AwiSMOgCA/Hepd7vs...

. Unit 2 b Mil1394 Protocol

o Uit 3

2y FireStealth8106M A4364

Remove Selected Cerdificate Add License Key...
-~

dapccrnotocy Cose_|

You can add keys with the 'Add License Key..."' button or remove them by selecting a key and clicking the *
Remove Selected Key’ button. You will need to restart the application to activate the new keys, except in
the startup dialog; licenses added there can be immediately used.

Any existing keys for the same serial number and module will be permanently overwritten.

Please contact DAP Technology to obtain additional license keys.
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Chapter 5. Monitor

The Monitor gives a quick indication of bus activity. The Monitor displays the number of packets passed on
the bus and some additional events. The packets are differentiated to speed and type, including all
isochronous, asynchronous, phy packets and acknowledge packets types. Also the number of packets with
different kinds of errors and the IEEE1394 bus voltage are monitored and displayed.

5.1. How to use it

You can start the Monitor by clicking on the Monitor button in the main window, or select the Monitor from
the 'FireSpy' menu at the top of the main window or one of the other open windows. It is also possible to
start a standalone monitor from the start menu, this monitor will have the ability of showing the busses from
multiple analyzers in one window.

When you start the Monitor, the window below will appear.
If you connected the Analyzer to an IEEE1394 bus, some counters may start running indicating bus activity.

The 'Bus Voltage' indicates the voltage between the Cable power and the Cable ground pins. They may
also indicate a value other then 0.0 volt when connected to a powered bus.

36
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=- Monitor - Unitl - Unit2 - Unit3 =R <=
Eile Tools Help
\View BB 1 € R
—Packets — Acknowledges
Cameras Cameras
Rx + Tx Rx + Tx
WiiteReg 0 || complete [0
WiiteBlockReg 0 pending 0
WiiteResp 0 busy_X 0
ReadReq 0 busy_A 0
ReadBlockReq 0 busy_B 0
ReadResp 0 tardy 0
ReadBlockResp 0 conflict_emor 0
CycleStart 0 data_emor 0
LockReq 0 _emor 0
Stream 0 address_emor 1]
LockResp 0
Phy Config 0 [l
Pine Indams 0 Cameras
Phy SeflD 0 _Rx+Tx
Phy Bxended n 100Mb 0
R 0 m g
Unknown (prefic-onty) [0
e ) 0 Sl .
1600Mb 0
Total Packets [0 || 3200Mb ]
—— Unknown (preficonly) [0
Cameras — Emors
Rx + Tx Cameras
Bus Reset Il] Rx + Tx
Data CRC emor m
Hdr emor {CRC orlen.)| 0
Acknowl. emor 0
Packet < 8 bytes 0
Invalid tcode in Hdr [0
Invalid Phy 0
Invalid Acknowledge |0
Bus Voltage
Cameras
File Menu
Export...

The export menu allows for saving current counter values to an external file. The file will be stored as a
comma seperated spreadsheet (csv) including column headers.

Tools menu

License Manager

The license manager can be opened when running the monitor in the standalone version. The Monitor that
is integrated within the application will not have this option.

Settings
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This option will open the settings dialog. The Monitor can use alternate device and/or bus names, they can
be changed on the alias tab. (See screenshot)

s

Q Settings

[l

- Appearance

- Custom Formats
- LAN Devices

- Mil 1394

~ Protocol

B-044-1604-000 {Fir=Spy34326T)

- Configuration

- Extemnal Timing
- Filter Trigger

- Memory

- 5UBD Connector

B-044-1604-001 (Fire Spy34320T)
Nias

- Extemnal Timing
- Filter Trigger

- Memory

- Phy

- SUBD Connector

Global -

—Aliases

Altemate Device Mame:
Altemnate Name Bus A:
Altemnate Name Bus B:

Altemnate Name Bus C:

ICamems

IEngines

ICnrrtroIIers

- Configuration poem

Help

Cancel Apply

Window Configuration
The Monitor can use quite some desktop space, to reduce this space you can make a selection of the
monitor groups you want to monitor. To disable a section just click its group in the group selection box. To
reorganize the Monitor groups you can drag a group by selecting it and then move it to the location where
you want it. In the picture below, the Speeds group is dragged on the lower part of the packets group. This
results in Speeds being placed between Packets and Status.
A Configuration can be saved as a preset in the tools menu by using Load or Save Preset.

mmuup Configurakic

Click. graup ta enable or dizable.

ar Drag and Crop a group to reorder.

X

Aoknowledges

Packetsz

Errors
L %3 Speeds
" Status
I Bus Yaltage
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Bus Configuration

The Bus Configuration dialog has two functions; reorder the busses and most important, select how to
display incoming and/or outgoing packets. For stealth analyzers it indicates packets going from 'pipe A to B’
or from 'pipe B to A'. As a user you have four options:

-Receive. Only show packets that are received by the link layer in the Analyzer.

-Transmit. Only show packets that are transmitted by the link layer in the Analyzer.

-SPLIT Receive & Transmit. Use two columns for displaying monitored data

-SUM Receive & Transmit. The default, use one column and add received to the transmitted packet.

e

-

EE Monitor IE'
Enahbled Bus Device : Bus Dizplay

v A Unit 1:Cameras - B-044-1604-000 Receive ;I |

v E | Unit 1:Engines - B-044-1604-000 Receive Rak ot *

v C | Unit 1:Controllers - B-044-1604-000 |t ¥
D | Unit 2:Camerzas - B-044-1604-001 SUM Receive & Tranemit Rak gF
E Unit 2:Engines - B-044-1604-001 SUM Receive & Transmit LI Ty
F | Unit 2:Cortrollers - B-044-1604-001 SUM Receive & Tranemit Rak gF
G Unit 3:Cameras - B-044-1604-002 SUM Receive & Transmit LI Ty
H Unit 3:Engines - B-044-1604-002 SUM Receive & Transmit ;I T ¥
I Unit 3:Controllers - B-044-1604-002 SUM Receive & Transmit LI 1

Ok
Load Preset

To store a defined group layout use the "Save Preset" menu option. These presets can be loaded in this

Load Preset menu.

@ Monitor - 410bT - 2416¥

Eile | Tools Help

; License Manager
i
Settings Ckrl+E
Window Configuration Ias Controllers Em
Bius Configuratian R Tx Rx -
I ] i i1
W 1: Default
S
Wi Save Preset 2+ Errars L_
F ey T T
ReadBlockReq ] i] 3t Packets and Status
ReadResp 1] 0 4: Default
FeadBlockResp 1] 1] o Bt =
CycleStart 1] 1] + PACRELS
LockReq 1] 1] 6: (Empty Preset)
Stream 1] 1] i i i
| nrkResn n n n n n

Save Preset

To save a preset, select this menu option. The following dialog will let you select a name and location for

the preset.
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x

Pleaze zelect a lozation and a dezcription far the curent configuratian.
Thiz will be zaved ag a prezet in the window men.

IE ﬁlF‘ackets and Statuz

Cancel k.

Buttons

Pause/Resume display
Pressing this button will hold the updates to the monitor. When pressed again the updates will resume.
Note that only the display is paused, not the monitoring itself.

Clear
When this button is clicked all packet and event counters described above will be cleared and start
counting from 0 (zero) again. Note that only the visible nodes will be cleared.

Initiate Bus Reset
Pressing this button will generate a bus reset on all visible nodes. Nodes that are not selected will not
initiate a bus reset.

5.2. Details

Packets

The 'Packets' box counts all the possible packets the Analyzer detects on the bus, divided into a number of
groups.

It includes all primary packets: Write Request, Write Block Request, Write Response, Read Request, Read
Response, Read Block Request, Read Block Response, Cycle Start, Lock Request, Stream and Lock
Response.

It also includes all possible phy packets: Phy Configuration, Phy Link On, Phy SelflD and all the Extended
Phy Packets.

It also includes all possible acknowledge packets and prefix-only packets. Prefix-only packets are packets
that cannot be seen by the Analyzer because one or more connections between the node sending the
packet and the Analyzer cannot handle the speed of the packet. The Analyzer can detect the existence of
such a packet but it cannot see the data and thus the packet type is 'Unknown' for the Analyzer.

Note that on a IEEE1394b network prefix-only packets can also occur around a bus status. Sometimes a
bus status event is send through the network using a null-packet. This packet will be seen by the Analyzer
as a prefix-only packet. Normally this are very short prefix-only packets.

All packets not belonging to one of the groups above are considered error packets and are counted by the
‘other (errors)' field.

Acknowledges
There is also a separate box for the acknowledges. All possible acknowledges that can be returned are
counted separately. You can get a quick indication how the transactions are performing.

Speeds

The Speeds box counts again all detected packets, but this time differentiated to their speed. Because the
speed of prefix-only packets is unknown, there is a separate field for prefix_only packets in the Speeds
section.

Errors

40
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The Errors box gives the user a quick indication of the existence of erroneous packets. It handles the
following kind of errors:

Data CRC error

All packets that have a data block and with an error detected in the data CRC are counted here. Note that
only packets that have a valid header (correct header CRC and valid tcode) can have a data block, and
thus packets with data CRC error are not counted as 'error' packets in the Packets section.

Hdr error (CRC or len.)

All packets that have a valid tcode, but a header CRC error are counted here. Also when the CRC could
not be calculated because the packet was to small, it will be counted here. These packets will always be
bigger than or equal to 8 bytes and will not be phy packets. They are counted as 'error' packets in the
Packets section.

Note that packets with invalid tcode have unknown header size, and thus the header CRC cannot be
calculated. Therefore packets with invalid tcode are counted separately (see below).

Acknowledge error
All packets of exactly one byte, but with an error in the inverse check, are counted here.

Packets < 8 bytes
All packets smaller than 8 bytes, but not exactly one byte (acknowledge packets) are counted here.

Invalid tcode in Hdr

Packets with invalid tcode (a tcode that is not allowed) are counted here. These packets will always be
bigger than or equal to 8 bytes and will not be phy packets. They are counted as 'error' packets in the
Packets section.

Note that packets with invalid tcode have unknown header length, and thus the header CRC cannot be
calculated.

Invalid Phy

All packets exactly 8 bytes (2 quadlets) long and with the second quadlet the inverse of the first quadlet are
considered phy packets. If the Analyzer detects such a packet with invalid information such that the phy
type is unknown, this count is incremented.

Invalid Acknowledge
All packets of exactly one byte with correct inverse check are considered correct acknowledge packets. If
the Analyzer detects such a packet with invalid (not allowed) acknowledge code, this count is incremented.

Status
Here the number of bus resets is counted.

Bus Voltage
The Analyzer will measure the IEEE1394 bus voltage and display the value here in volts. The resolution is
0.1 volt.

5.3. Multi-bus Version

For multi bus analyzers, or when using the standalone Monitor (found in the tools menu), the monitor is
capable of showing counter values for multiple buses. A multi bus Monitor can look as follows:
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=: Monitor - Unitl - Unit2 - Unit3 =R ==
Eile Tools Help
\View BIDEE: 0] 1 € R
—Packets
Cameras Engines Controllers Cameras
Rx Rx Tx Rx + Tx
Write Req 1] 1] 1] 1]
Write Block Req 1] 1] 1] 1]
Write Resp 1] 1] 1] 1]
ReadReq 1] 1] 1] 1]
ReadBlockReq 1] 1] 1] 1]
ReadResp 1] 1] 1] 1]
ReadBlockResp 1] 1] 1] 1]
CycleStart [1] 1] 1] 1]
LockReg [1] 1] 1] 1]
Stream [1] 1] 1] 1]
LockResp [1] 1] 1] 1]
Phy Config [1] 1] 1] 1]
Phry Linkcon [1] 1] 1] 1]
Phy SeflD [1] 2 1] 2
Phy Extended [1] 1] 1] 1]
Acknowledge [1] 1] 1] 1]
Unlcnown (prefoc-onty) | O 1] 1] 1]
Cither (emors) [1] [1] 0 [1]
Total Packets |0 |12 [T |2
—Emors
Cameras Engines Controller: Cameras
Rx Rx Tx Bx + Tx
Data CRC emor 1] 1] 1] 1]
Hdr emor (CRC orlen)| 0 1] 1] 1]
Acknowl. emor 1] 1] 1] 1]
Packet = 8 bytes 1] 1] 1] 1]
Invalid tcode in Hdr |0 1] 1] 1]
Invalid Phy 1] 1] 1] 1]
Invalid Acknowledge |0 1] 1] 1]
—Status
Cameras Engines Controller: Cameras
Rx Rx Tx Rx + Tx
Bus Reset |0 |2 1] |2

Node Selection

If the Monitor is used in multi-bus setup, it is possible to show the counters for just one node or several
nodes at once. The toolbar contains the following control to select which nodes to display.

By clicking on the "a", "b" or "c" button, the corresponding node can be hidden or shown. A red background

color means it is visible, a white background color means it is hidden.

Note that the bus reset button will cause a bus reset to be initiated on the selected nodes only.
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Chapter 6. Commander

The Commander has four separate functions:

The 'Topology' is used to display the current bus topology with, optionally, more-detailed information about
the nodes. Depending on node capabilities, one can suspend, resume, disable and enable a node. One
can also generate bus resets here and display the new bus topology.

With the 'Phy Register R/W' function, one can read and write the registers of the local and read the
registers of a remote phy interface. The register layout and a list of all register fields are shown.

The 'Memory R/W' function is used to read and/or write the memory of remote nodes. Read, Write and
Lock operations can be performed on a selected set of predefined addresses (like the CSR registers) or on
user-definable addresses.

With the 'Packet S/R' function, one can send all kinds of packets including phy packets, unformatted
packets and erroneous packets to a selected node. Optionally, one can wait for and display the response.
Both the packet sent and the packet received can be displayed as layout or field list.

6.1. How to use it

You can open the Commander by clicking on the Commander button in the main window, or select the
Commander from the 'Analyzer' menu at the top of the main window or one of the other open windows.

When you open the Commander, a window as shown below will appear.

The displayed topology will of course depend on the actual IEEE1394 bus configuration the Analyzer is
connected to.

You can select one of the pages depending on the commands you want to perform. We will describe each
page below.
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J=TE

Edit Wiew Tools ‘“Windows Help

|Fin35|:u_l,I node HE|

Topaiagyt | Memory Rw | Packets SR | Phy Register RAW |
® @ & B C|RR,

ID = 5 (FireSpy)

6.1.1. Topology

Select the topology page if you want to display the current bus topology. When connecting or disconnecting
nodes, you will see the topology picture change, reflecting the changed bus topology. See above for an
example of the Topology page.

With the 'Detailed view mode' button you can toggle between detailed and compact view mode. In detailed
view mode, you can select the options to be displayed inside the node rectangles in the picture with the
'Select node display options' button, just like in the Topology View of the Recorder. The 'icons in nodes'
button enables the display of icons in the nodes. With the 'Port information' button, visualization of port
status and capabilities can be toggled. The ‘Bus and node information’ enables extra bus and node
information of the selected node. The 'Refresh view' button can be used to redraw the topology view in
case of changes the don't cause a bus reset. Finally, you can force a Bus Reset by clicking the 'Initiate Bus
Reset' button. The topology picture will be updated too if the bus topology changes.

Beware that the options "View icons in nodes" and "Port information" cause the application to read the
configuration ROM and PHY registers of other nodes on the bus. Such traffic initiated by the FireSpy is
visualized with the red led in the toolbar.

When the right mouse button is clicked on a node or port in the topology picture, a context menu pops up.
Depending on the node's capabilities, the context menu shows options including 'try to become the root
node' for a node, and 'suspend’, 'resume’, 'disable' and 'enable' for a port.
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If the software encounters violations of the CSR specification while parsing the Configuration ROM, these
entries will be displayed in orange.

Note: The 'Root Directory' will not be displayed if there is no license key available for the version 2 software
(see License Manager). The context menu, 'Detailed view mode', 'Icons in nodes', 'Port information' and
'Refresh view' require a version 5.11 (or newer) license key.

If you select a node, this node will be the default target node for the Memory R/W, Packets S/R and Phy
Register R/W functions of the commander.

6.1.2. Memory Read/Write

If you want to read and or write memory locations of remote nodes, you can select the 'Memory R/W' page.
Below is an example of the 'Memory R/W' page.

You can specify the address to be read or written by specifying the bus, node and offset. You can select an
offset from the addresses popup box or type any decimal or hexadecimal address in the offset box. You
can specify the length of the data to be read or written. It can be specified in bytes or quadlets. After
specifying the address and length, the current data in the read/write buffer is displayed in the data table, but
this is not yet the data of the specified addresses. To read the data, press the 'Read' button. You can also
change the data values and press the "Write' button to write the data.
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To perform a lock operation, check the 'Lock Oper.' check box. Because lock operations can only be
performed on one-quadlet or two-quadlet data, the length changes to 1 or 2 quadlets. The data table now
has a data and an argument column, because some lock operations need data and arguments. You can
specify the kind of lock operation to be performed using the popup box with the possible lock operations.
Pressing the 'Lock’ will result in the lock operation specified and the data column in the read/write buffer
box will be updated according to the lock response packet.

You can specify the maximum data-block size the Analyzer may use to do the read or write operation.

If a read, write or lock could not be executed successfully; an error message will be displayed.

6.1.3. Packets Send/Receive

If you want to send packets (and optionally wait for their response), you can select the Packets S/R' page.
Below is an example of the Packets S/R page.

The 'Packets S/R' page has a ‘send packet’ side (left) and a ‘receive packet’ side (right). Using the ‘send
packet’ side, you can specify the packet to be sent by selecting the packet type from the 'Packet Type'
popup box. Then you can change the packet fields in the 'Fields' page. The total packet length is displayed
in the 'Total Packet Length' box. You can also select the packet speed and enable or disable the retry
mechanism with the 'Retry enabled' checkbox.

Using the ‘receive packet’ side, you can specify if the Analyzer should wait for a response packet if the sent
packet is acknowledged with an ack_pending code, by checking the 'Wait for response (if pending)' box.
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The send packet will be sent when you press the 'Send' button. If an acknowledge has been received for
the packet, it will be displayed left at the bottom of the page.

If retry is enabled, the packet will be retried up to 15 times if needed. The packet is retried if the target node
did not respond with an acknowledge, or if it is acknowledged with an ack_busy or ack_tardy code.

If the packet was sent successfully and the packet is acknowledged with an ack_pending code and the
waiting for response is enabled, the Analyzer will wait for the response. If received, it will be displayed at
the right side (‘receive packet’). If not received immediately, a progress bar will be displayed, indicating the
wait process. The user can cancel this wait.

Like in the 'Packet View; of the Recorder, the received packet can be displayed as any type, and possible
errors are displayed (if present) in an extra 'Errors' page.

6.1.4. Phy Register Read/Write

If you want to read registers of local or remote nodes, or write phy register of local nodes, you can select
the 'Phy-Registers R/W' page. Below is an example of the 'Phy-Registers R/W' page.

After you specify the node, or press the 'Read/Refresh’ button, the base or page registers of that node are
read (depending on which one was selected), and displayed in the left and middle part of the page. The left
part displays the layout of the registers, which are arranged in bytes. The middle part lists all the fields that
are specified in the selected registers by name and value.

For the page registers, you can select a page number and for page 0 (zero) also a port number. Pressing
the 'Read/Refresh' button will read the specified registers.
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If you want to change a value, change it in the field list and press the 'Write Changes' button. As soon as a
value has been changed by the user, but has not been written yet, the changed field will be displayed in red
and the 'Write Changes' button will be enabled (see example above).

Note that the phy registers of the local node can be read and written. Phy registers of remote nodes
however, can only be read. And they can only be read if the node complies with the IEEE1394a standard,
because the Remote-Access Packet and Remote-Reply Packet type of the phy packets defined in
IEEE1394a are used for this operation.

If a node could not be read, the left and middle displays are empty.

6.2. Details

Multi-bus Analyzers
For multi-bus analyzers only, the toolbar contains the following control to select the active Analyzer node.

FireSpy node HE|

This control can be used to select the Analyzer node to view information for. By clicking on the "a", "b" or
"c", the corresponding node can be hidden or shown. A red background indicates the node is shown. A
white background indicates a node is hidden. In the Topology View, only one node can be shown at the
same time.

For multi-bus analyzers only, pressing this button initiates a bus reset on all busses of the FireSpy.
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The following sections describe the details per tab page of the Commander.

6.2.1. Topology

The 'Topology' page consists of a toolbar, the topology picture and optionally extra bus and node
information.

Toolbar
The toolbar has the following buttons:

Detailed view mode
This is a toggle button. When pressed, it enables the traditional, larger view mode. It also enables
additional information to be displayed with 'Select node display options'.

Select node display options
Pressing this button will display a dialog to select the node display options. It works the same as the
equivalent button in the toolbar of the Topology View of the Recorder.

Icons in nodes

This is a toggle button. When pressed, icons are displayed in the nodes. The Analyzer will use the file
icons.txt in the Analyzer\bin folder to look up the image using the EUI64 found in the node's bus info block.
The icons must be 32x32 pixel images in PNG, JPG or BMP format.

Port information

When this toggle button pressed, extra port capabilities and status information are displayed. If the mouse
is positioned over a port a tooltip with more detailed information pops up. The information is collected by
reading the PHY registers of the nodes.

Bus and node information

This is a toggle button. When this button is pressed, extra bus information and node information of the
selected node will be displayed. See the description of the same button in the Topology View of the
Recorder for more information.

Copy topology picture to clipboard
When this button is pressed, the current topology picture is copied to the clipboard.

Refresh view
When pressed, the topology picture will be refreshed. This is useful when topology changes that do not
cause a bus reset happen, such as a port suspending.

Initiate Bus Reset
Pressing this button will generate a bus reset and the topology picture will be refreshed if needed.
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In the example above, various buttons are switched on. The node with ID 5 is selected, so extra information
about this node is displayed. The node information is split in two parts: information extracted from the
PhySelfID of that node and the Configuration Rom information of the node. The ports in blue are S400
capable, the ports on the Analyzer are pink to show they are capable of S800. On the 6-port hub (ID 4), one
port has been disabled, recognizable by it's yellow color, and a tooltip is show for another port. The ports of
the harddisk are black: it's PHY registers cannot be read because it is a 1394-1995 device.

Note: The 'Root Directory' will not be displayed if there is no license key available for the version 2 software
(see License Manager). The 'Compact view mode', 'Icons in nodes', 'Port information' and 'refresh view'
require a version 5.11 (or newer) license key.

Topology picture

There is not much to say about the topology picture because it is almost equivalent to the topology picture
described in the Topology View of the Recorder. The color of the node rectangles and connection indicate
their maximum speed and the rectangle is colored gray inside if the link layer is not active. Extra node
information can be displayed inside the node rectangles using the 'Select node display options' toolbar
button.

The only differences are that the node corresponding to the Analyzer is indicated with the 'Analyzer’ word
right to the ID number (unless 'lcons in nodes' is selected), and the selected node is also used as default
for the Memory R/W, Packet S/R and Phy Register R/W pages of the Commander.

Extra bus and node information

Here extra bus information and information about the selected node will be displayed if the option is
switched on. It is equivalent to the corresponding button in the Topology View of the Recorder. Only the
way some extra information is found differs from the Recorder. See below for more information about this.

Active Configuration Rom and Bus_Manager_ID reads
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If Configuration-Rom information of some node or the Bus_Manager_ID register value is needed, the
Analyzer will read it actively. It will only use quadlet read transactions.

If the ‘node display options’ that are retrieved from the Bus_Info_Block are all disabled and if the ‘Bus and
node information’ button is not pressed, the Analyzer will not generate any active transactions.

If one or more ‘node display options’ are enabled that need to be retrieved from the Bus_Info_Block or if
the ‘Bus and node information’ button is pressed and a node is selected, then the Configuration Rom of
one or more nodes will be read when needed.

If the ‘Bus and node information’ button is pressed, the Bus_Manager_ID register will be read too when
needed.

6.2.2. Memory R/W
The 'Memory R/W' page consists of the following parts:

address specification
length specification
read/write/lock control
data table

J=TE

Windows Help

Topology | Memary B A IPackets S/R I Phy Reaister BA I
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address specification
The read/write and lock start address can be specified by specifying the bus, node and offset.

local
If the 'local' checkbox below the 'Bus' box is checked, the bus number will be fixed to 1023, which is the
number used to identify local busses. Otherwise, you can fill in a decimal number in the 'Bus' box.

Bus
If 'local' is not checked, you can fill in a decimal bus number here. The range is from 0 to 1022.

broadcast

If the 'broadcast' checkbox below the 'Node' box is checked, the node number will be fixed to 63, which is
the number used to identify broadcast transmissions.

In the case of broadcasts, only write actions will be possible.
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Node

If 'broadcast’ is not checked, you can select a node from this popup list. The nodes in this list will consist of
all nodes connected to the bus if the local bus is specified (local checked), otherwise it will be a list of all
possible node Ids (0 to 62).

Offset

To complete the address, you can specify the offset, by putting a decimal or hexadecimal value in the
'Offset' box. If you select an offset from the popup list beneath it, this 'Offset' box will be filled in
automatically. When the offset is changed, the offset values in the data table will change accordingly.

offset popup list

Alternatively, you can select one of the pre-programmed addresses from the popup list below the 'Offset’
box. Selecting one of those addresses will automatically fill in the 'Offset’' value and the 'Length’ box will be
initialized with a default value. Both the 'Offset' and 'Length’ can be changed manually afterwards.

length specification
Length specification consists of the 'quadlets' checkbox and 'Length’ box:

quadlets

Depending on the state of this checkbox, the length indicated in the 'Length’ box is specified in bytes (not
checked) or quadlets (checked), and the data in the data table will be represented in bytes or quadlets
accordingly.

Length

You can put a decimal or hexadecimal number in the 'Length’' box. When the length is changed, the length
of the data displayed in the data table changes accordingly.

The length can be specified in bytes or quadlets, depending on the 'quadlets’ checkbox.

data table

The data table displays the data currently in the read/write buffer. The date will be displayed with a red color
if the read, write or lock transaction isn’t performed yet. After a read, write or lock transaction, the correct
read, written or lock-data will be displayed with black color. Depending on the 'quadlets' checkbox state, it
will display the data as bytes or quadlets.

For read and writes, the data table has two columns: the offset and the data. If the 'Lock Oper.' checkbox is
checked however, it contains an additional 'Lock argument' column (like the example above). This is
because some lock operations need both data and arguments. After a correct lock operation, the returned
data in the lock response packet is put in the data column. Note that lock operations can only be performed
on data sizes of 1 or 2 quadlets.

read/write/lock control
The read/write/lock control consists of:

Read

When the 'Read' button is clicked, the specified addresses will be read and the data will be displayed in the
data table. The read is disabled if the address does not specify a valid read address (e.g. a broadcast
address).

If a read could not be performed successfully, a message will display the reason for the failure, and the
data table will be unchanged. All data that could be read successfully will be displayed with black color in
the data table.

Write

When the 'Write' button is clicked, the data specified in the data table will be written to the specified
addresses. The write is disabled if the address does not specify a valid write address.

If a write could not be performed successfully, a message will display the reason for the failure. All data that
could be written successfully will be displayed with black color in the data table.

Lock Oper.

You must check this checkbox to perform a lock operation. When checked, the 'Read' and "Write' buttons
will be disabled, and the 'Lock' button will be enabled if the address specifies a valid read/write address
(e.g. not a broadcast address).

Because lock operations can only be performed on a data size of 1 or 2 quadlets, the length will
automatically change to 1 or 2 quadlets. The data table will get an extra 'Lock Argument' column, because
some lock operations need a data value and an argument value for each address location.

Finally, when checking this box the popup list to specify a lock operation will be enabled.
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lock operation popup list
You can select the lock operation here, by selecting it from a popup list.

Lock

When the 'Lock' button is clicked, the specified lock operation will be performed using the data and if
needed arguments from the data table. The resulting data (data returned by the lock response packet) will
be displayed in the 'Data’ column of the data table. The lock is disabled if the address does not specify a
valid read/write address (e.g. a broadcast address).

If a lock could not be performed successfully, a message will display the reason for the failure. If a lock
operation was successfull, the data will be displayed in black in the data table.

max R/W block size (quadlets)

Here you can fill in the maximum block size (in quadlets) that the Analyzer should use to do the read or
write operation. If you specify 1 quadlet, only quadlet read or write transactions will be used if the total size
is a multiple of 4 bytes. Otherwise, block read or write transactions will be used. If the specified maximum
value is bigger than 1 quadlet, and the block transactions fails, the Analyzer will automatically fall back to a
maximum size of 1 quadlet (thus only using quadlet read or write transactions if a multiple of 4 bytes need
to be read or written).

Export/Import
The export/import control consists of:

Export
Here you can export the data table to a text file. Data can be stored as a Hex Data file, or a Quadlets Data
file.

—File Type

" Quadlets File
—rnite Huadlets as

% Hewadecimal

= Decimal [signed)
= Unsigned Decimal
" Float [EEE754]

0k Cancel

Import

Here you can import data from file. The import dialog allows you to import only part of the file by specifying
a block number (a block is defined as one or more lines of data followed by one or more blank lines) or an
offset in the file. See also Hex Data file.

block number 1] —~

quadlet offset 1] =

[V istop read at black end:

ok LCancel |

Copyright 2017 DapTechnology, 9/1/2017 53



Commander

6.2.3. Packets S/R

The 'Packets S/R' page consists of the following parts:

¢ send packet (everything left from the middle)
o receive packet (everything right from the middle)

=
Edit Wiew Tools “Windows Help
|FireS|:|_I,I niode HE|
Topology I bemony B A | F I Phy Regizter B A I
Send | Send ult ||_ Rety enabled ¥ wiait for response [if pending]
 Packet to Send —Received Packet
FPacket Tupe: |unh:urmatteu:| ;I Packet Type: I
Total Packet Length: ID Fixed Length: [ Show As Packet: I unformatted _I
Fields I Layaut | 2 I Layout |
Field Value Field Value

Acknowledae after [last] Send: I

send packet

This part consists of the 'Send’ button, 'Retry enable' check box, the 'Packet to Send' box that defines the
packet to be sent, and the 'Acknowledge after Send' box.

Send

If this button is pressed, the packet defined in the 'Packet to Send' box is sent. If the packet is
acknowledged, the acknowledge code is displayed in the 'Acknowledge after Send' box. If 'Retry enable' is
checked and the packet is not acknowledged or the acknowledge code is one of the ack_busy codes or the
ack_tardy code, the packet will be retransmitted, up to 15 times. If the send fails a message is displayed
with information about the failure.

Send Multi

If this button is pressed, a dialog pops up prompting the user to enter the number of times the packet will
be sent:
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If the user enters a number equal to, or bigger than 1, and presses 'OK’, the application proceeds to send
the packet the selected number of times in rapid succession. If the packet(s) sent result in response
packet(s), only the last one received will be displayed in the Packet S/R window.

Retry enable

If the packet to be sent is sent and this checkbox is checked and the packet is not acknowledged or the
acknowledge code is one of the ack_busy codes or the ack_tardy code, the packet will be retransmitted, up
to 15 times.

If there is still no acceptable acknowledge packet received after 16 transmits, a message will be displayed
which informs the user about this failure. Acceptable acknowledge packets are one of ack_complete,
ack_pending, ack_conflict_error, ack_data_error, ack_type_error or ack_address_error codes.

Packet to Send
The packet to be sent can be defined in this box. The box includes:

Packet Type

You can select the packet type from the popup list. The packet data will be initialized to a correct
default packet of the selected type. If the 'unformatted’ type is selected, the current packet data is
unchanged and the packet will be displayed in unformatted form. You can use the unformatted type to
change the packet data without having automatically recalculated CRC values or inverse check values
(phy packets). This way, packets with erroneous fields (e.g. wrong CRC value) can be defined.

Total Packet Length

The total packet length expressed in bytes will be displayed here. When you change the data-length
field of the packet (if it has one), the 'Total Packet Length' box, will be updated accordingly. You can
also change the packet length directly from this box, but this will create an erroneous packet because
the real packet length does not match the packet contents. For unformatted packets on the other
hand, you can use this box to change the packet length.

packet speed
The speed of the packet can be selected here, using these speed selection buttons.

Fields

For primary packets the 'Fields' page shows all the fields the header of the packet is made of, plus the
quadlet data fields if they are present. For Phy packets it displays all the fields the phy packet is made
of. And for unformatted packets, it just shows all the packet quadlets. The 'source ID' and 'destination
ID' fields are displayed in a special format. The bus number and node number are displayed
separately, with a "' character in-between. If the bus number is 1023, it is substituted by the text 'local'.
Below is an example of the 'Fields' page for some read block response packet. You can change most
fields in the 'Value' column by using the mouse to click on the value. A popup list may appear to
choose a value, or a value edit box is displayed to enter a new value. The tcode field can never be
changed because then the packet type wouldn't match the data anymore. To change the tcode, select
another packet type or change it using the unformatted packet type. When changing the data-length
field (if the packet has one), the 'Total Packet Length' above will be updated accordingly. For any field
that has been changed, the corresponding CRC or inverse value check (phy packets) will be
automatically recalculated. Below is an example of the 'Fields' page of a read block request packet.
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The same fields displayed in the 'Fields' page are displayed in the 'Layout' page. But now the layout of
the packet is shown. Each line shows 32 bits, or one quadlet. The exact bit position of each field is
shown, including the field name (mostly some abbreviation because of space limitation) and the value.
Reserved fields and fields with fixed values are shown too. They have no field name, but only a value.
It can be handy to find out which bits a field occupies, if you want to change these bits in the
unformatted packet type. Below is an example of the 'Layout' page for the same packet as above.
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destation [ e [ e | pn
1FFC2 | IR e
oo |0
(R
destinaaion o et
]
Al
0 (]
Teeader CEC
iafdBFDH
El
Errors

If the defined packet has one or more errors, an error page is added to the 'Fields' and 'Layout' pages.
Selecting this page will list all detected errors. If one or more fields or data is missing the 'Field' and
'Layout’ pages will also reflect the error by displaying the missing parts in red. Likewise, when there is
too much packet data, the parts that are too much are also displayed red in the 'Fields' and 'Layouts'
pages. Below is an example of the errors page for the ReadBlockReq packet above where the packet
size is increased with 10 bytes using the 'Total Packet Length' box without changing the packet type,
which will create an erroneous packet.

Feide | Layoudt | XEmoes |
* Uneipescind st Bk

The corresponding Layout page looks like below.
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Acknowledge after Send

If the transmitted packet is acknowledged, the acknowledge code is displayed here. If the packet is
retransmitted, and acknowledged again, the last acknowledge code will be displayed.

receive packet
This part consists of the 'Wait for response (if pending)' checkbox and the 'Received Packet' box that
displays the received packet.

Wait for response (if pending)

When this checkbox is checked, and the sent packet is acknowledged with an ack_pending code, the
Analyzer will wait for a response. If the response is received, it will be displayed in the 'Received Packet'
box. If it takes a while before the response is received, a progress dialog is displayed, indicating the wait
process. The user will be able to cancel the wait.

Received Packet
If a packet is received, the details of the packet can be seen in this box. The box includes:

Packet Type
In this box the type of packet that is received can be seen.

Show As Packet

This box has a popup list from which you can select a packet type. The packet will be displayed in the
format of the packet type selected here. Initially it will be the same as the 'Packet Type' box. For
unknown packets, it will be 'unformatted'.

packet speed
These selection buttons will indicate the speed of the received packet. They are not selectable by the
user; they just function as an indicator.

Fields

For primary packets the 'Fields' page shows all the fields the header of the packet is made of, plus the
quadlet data fields if they are present. For Phy packets it displays all the fields the phy packet is made
of. And for unformatted packets, it just shows all the packet quadlets. The 'source ID' and 'destination
ID' fields are displayed in a special format. The bus number and node number are displayed
separately, with a "' character in between. If the bus number is 1023, it is substituted by the text 'local'.
Below is an example of the 'Fields' page for the ReadBlockResp packet that was the result of the send
ReadBlockReq packet above.

Copyright 2017 DapTechnology, 9/1/2017 57



Commander

Fuslds | Lapout |
fredd vk
destination ID kcat) |
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boochs AesdBlockRep
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data kength 8
Fesdar CRC Mol B0E D 3T
deta{0] 0x00051CIE  [....]
datafl] O 00000LE  [.c.a)
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Layout

The same fields displayed in the 'Fields' page are displayed in the 'Layout’ page. But now the layout of
the packet is shown. Each line shows 32 bits or one quadlet. The exact bit position of each field is
shown, including the field name (mostly some abbreviation because of space limitation) and the value.
Reserved fields and fields with fixed values are shown too. They have no field name, but only a value.
Below is an example of the 'Layout' page for the same response packet as above.

Fekde | Layout |
=
dusnuten 1D e [ & | po
[ 0 ol i I
sawce [ 14
FFCE 0
0
&atalmgh
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header CRC
[4ARAEDT
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RDSICIE
[l
3
data CRC |
R CEDIRE
=
Errors

If the selected packet has one or more errors, or if errors are detected because the selected 'Show As
Packet' type does not correspond to the real packet type, an error page is added to the 'Fields' and
'Layout’ pages. Selecting this page will list all detected errors. If one or more fields or data is missing,
the 'Field' and 'Layout' pages will also reflect the error by displaying the missing parts in red. Likewise,
when there is too much packet data, the parts that are too much are also displayed red in the 'Fields'
and 'Layouts' pages. Below is an example of the errors page for a packet with a data CRC error.

Fislds | Lapout | X Enoi |
* Data CAC s

6.2.4. Phy Register R'W
The 'Phy Registers R/W' page consists of the following parts:

Register layout
Register-fields table
Node box

Write box
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register layout

This part (most left) displays the layout of the selected register set. All phy registers are arranged in bytes.
One byte can hold several fields and one field may occupy several bytes. The field names and values are
included in the layout picture. Reserved bits and bits with fixed values have no label, but only a value.

register fields table

In the register fields table right to the layout, all fields of the selected register set are displayed with name
and its value. The value can be changed by the user. If a value is changed, the field will be displayed in red
until the change has been written to the register(s).

Node box
The node information consists of:

node popup list
Here you can select a node from which you want to read the register.
When you select a node, the register layout and register-fields table will be cleared.

base register - page register
You can select if the Analyzer should read the 'base registers' or 'page registers' by selecting the
corresponding selection button.

page
If you have selected the 'page register' set, you will be able to select a page number (from 0 to 7) here. If
page 0 is selected, you will also be able to select the port number below it (from 0 to 15).

port
If you have selected the 'page register' set, and you have selected 'page’ number 0, you will be able to
select the port number here (from 0 to 15).

Read/refresh
Pressing this button will read the specified registers from the selected node.

Copyright 2017 DapTechnology, 9/1/2017

59



Commander

The Analyzer can only read the local phy registers or the phy registers from remote nodes that comply with
the IEEE1394a standard. If the read could not be performed, an error message will be displayed, and no
data will be displayed.

Write box
The write box has only one button:

Write Changes

When you press this button, the fields that have been changed by the user (which are displayed red) will be
written. This will be minimal one byte, but could be more. The button is only enabled if the selected phy
registers can be written and the user has changed one or more fields. Note that only local phy registers can
be written.
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Chapter 7. Recorder

Packets and events can be stored in the internal memory and viewed later, using a number of possible
Views, using the Recorder. All Views can be switched on or off individually.

The 'Time View' enables the user to view the timing of events and packets (including acknowledge packets
and the packet prefix) at a resolution of about 20nS for a FireSpy400 and 10nS for a FireSpy800. A time
cursor is used to make time measurements.

The 'Topology View' shows the bus topology at the cursor position of the Timing View in a graphical way.
Note that the topology may change during recording because of node connection or disconnection. Node
details like Configuration Rom content can be viewed too if that information is recorded.

The 'Packet View' displays all packets in a list. Each packet can be viewed in detail, by showing its packet
fields, packet layout or packet errors. Packets can be displayed as any possible packet type, so the user
can find out what kind of packet an erroneous packet may be.

The 'Transaction View' displays a list of all complete and incomplete transactions. The details of each
transaction can be displayed as a packet list or as a graphical flow presentation.

The ‘Protocol View' displays one or more of the supported higher protocols. The number of supported
protocols will increase as new software versions are released. For each protocol you want to use, a license
key will be needed. See the License Manager for more details.

7.1. Main Window

You can open the Recorder by clicking on the Recorder button in the main window, or select the Recorder
from the 'FireSpy' menu at the top of the main window or one of the other open windows.

Alternatively, a dedicated Standalone Recorder application with built-in support for controlling multiple
analyzers in a single user interface can be started through the Windows start menu as is explained in the
getting started section.

When you open the Recorder, the window below will appear.

=T
File Search Hide Recorder Wiew Tools Help
T Re®@ = ™ C K-X-X-1 Mo buffer size: [216 ME
® Q [e7ams ]| /1| i L A =T 3 Time View | B %
il -
(LA T =T - S | =6 Packets View | 0 X
packet/event I size I SOUrce I destination I label I retry I response-code | ack I speed |time {incr.) I
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The window is filled with different kinds of views for the recorded data. You can switch them on and off or
dock/undock them. The Time View is always displayed (if enabled) at the top. If a protocol view is switched
on, it is showed at the bottom of the window. The remaining views share the area between them . You can
enable and disable the different kinds of views using the 'View' menu. In the picture above, the Time View
and the Packets View are visible. Using the 'pin' icon on the left of the close button will allow you to detach
the view from the main window. This allows you to move it to any position on your screen. Pressing the 'pin'
icon on a detached (undocked) view will attach it again in the main window. Using the menu "view->dock all
views" item, all the undocked views are re-attached to the main window.

Triple Recorder
For triple node Analyzers, the main window looks as in the following picture.

i
File Search Hide Recorder View Tools Help
RcOO@| T R @ = ¥ C (000 o bufer sze: [£16 M
Vew OOE| & & [erms ]| Tt [ L L - =T - 3 Time View | @ X
a
[~ |
il 2
ven BIOIE| 7 P & B & & § @ I H% Packets View 0 X
packet/evert |size | destination [speed |time fncr) [ format Packet Type: |
Show As Packet: |un‘fc-rmatted J =
= 100Mb ¢ 200Mb ) 200Mb ¢ 800Mb € 1600ME = 3200Mb
Fields ILa:.'oLrt |
Field Value
il | _DI Acknowledge code:

7.1.1. How to use it
7.1.1.1. Display Recorder Files

Initially, there is no recorded data and the views are empty. You can load a Analyzer recorder file into the
Recorder using the 'Open’ command of the 'File' menu. You can select a recorder file (extension .fsr) and it
will be loaded into the Recorder. In the window example below, the recorder file 'SBP2example.fsr' is
opened, and the packet details option is switched on (see below about this option).
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@ recorder - FireSpy810 - E3751

FireSpyDev/sw/QFireSpy/appdir /EXAMPLES /SBP2example.fsr
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Now you see the 'Time View' and 'Packet View' both display the data.
In the example window below, the Packet View is disabled and the 'Time View', 'Topology View' and
"Transaction View' are enabled.
ERecorder - FireSpy810 : C:/Program Files/FireSpyTest/examples/SBPZexample.fsr - |EI|1|
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You can use the 'Recorder' menu or toolbar buttons to record packets into internal memory of the Analyzer,
and download them to the host. The recorded data can be viewed in the same way an opened file can be
viewed. The recorded data can also be saved to disk as a Analyzer recorder file using the 'Save As'
command in the 'File' menu. In this 'File' menu there is also an 'Export Packets' command, which can be
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used to save a selection of packets as a text file or as Packet file. A Packet file can be used in the
(isochronous) Generator.

7.1.1.2. Record Packets

If the internal recorder memory of the Analyzer is empty, you can start recording by selecting the 'Start'
command from the 'Recorder' menu, or clicking the 'Start Recording' button in the toolbar.

When the internal recorder memory is not empty, you can clear it with the 'Clear' command in the
'Recorder' menu or by clicking the 'Clear FireSpy recorder memory' button in the toolbar.

The 'Recorded bytes' box in the toolbar will display the number of recorded bytes, and the 'Record progress
bar' in the toolbar will indicate the part of recorder memory that is filled with data.

Note that when the Recorder is not triggered yet, only the part before the trigger indicator in the progress
bar (the little vertical line) will be filled. If this part becomes full, recording continues and old data will be
removed from the memory while the new data is stored (cyclic buffer). After the Recorder is triggered, the
data will be stored after the trigger position until the recorder memory is full.

If recorder memory becomes full, the recording is automatically stopped. You can also stop the recording
manually by selecting the 'Stop' command in the 'Recorder' menu, or clicking the 'Stop Recording' button in
the toolbar.

The hardware-Filter logic inside the Analyzer can be used to selectively store packets. See Filter/Trigger for
more details.

Third Generation Analyzers:

For third generation analyzers the Recorder works differently. When the Recorder is started as described
above it will start filling a buffer in on-board memory and at the same time the host will start reading data
from this on-board buffer as fast as possible. Data is written to a temporary file on the host pc. This results
in the possibility to make recordings of up-to 10GByte data. However, please keep in mind that if the host
pc can not keep up the Recorder will simply stop when the FireSpy on-board buffer is full. Therefore, it is
important to use a fast hard drive or SSD to hold the temporary Recording file. This can be configured
through the settings dialog: Recording Settings.

7.1.1.3. Download recorded packets

When the recording has been stopped, you can download the recorded packets by selecting the 'Download’
command in the 'Recorder’ menu or clicking the 'Download recorded data from Analyzer' button in the
toolbar.

After the download, the data can be viewed using the different kind of views.

Note that initially, only basic packet information is downloaded from the Analyzer. As soon as more detailed
information is needed (e.g. to display the data quadlets of the packet), this information is read from the
Analyzer. Thus you cannot clear the recorder memory as long as you want to view the recorded data.

You can however save the recorded data to file using the 'Save As' command in the 'File' menu and open
this file using the 'Open' command in the 'File' menu. By doing so, the data in the recorder memory is not
needed anymore and can be cleared.

7.1.1.4. Triggering
The Recorder can be triggered in different ways:
¢ You can press the trigger button on the Analyzer device.
¢ You can apply a trigger pulse on the external trigger input on the Analyzer device.
¢ You can click the 'Trigger' button in the toolbar or invoke the "Trigger' command in the 'Recorder' menu.
¢ You can instruct the hardware-trigger logic to generate a trigger when a sequence of specified conditions
are met.
The hardware-trigger logic will be described in full detail in 'Eilter/Trigger'.
64 Copyright 2017 DapTechnology, 9/1/2017



Recorder

Each time you start the Recorder, a check is made if the user changed some settings in the Filter/Trigger
Settings window. If so, the user will be asked if these changes need to be activated or ignored before
starting the recording.

7.1.1.5. Marking packets

Packets and events can be marked. Marked packets are indicated by a black dot left of the packet in the
Packet View. Below is an example of the Packet View with some marked packets and events.

¥ Unmark others

¥ Include packets with erars

—tpe
" all packets and events
% jzochronous v &l
chatitel IEI—
" asynchronous [ &l
SOLINGE W
destiriatian W
—Iange
First packet IEI— Last packet W
P ark Cancel

For more information about packet marking, see 'Packet Marking'.

7.1.2. Details

7.1.2.1. Menus
File

Open
With this command you can open an existing Analyzer recorder file. By default these files have an
extension of .fsr.

Save As

With this command you can save the current Recorder data as a Analyzer recorder file. By default, these
files have an extension of .fsr.

Recorder data saved this way, can later be viewed again by using the 'Open' command of the 'File' menu.

Export Packets...

With this command you can save one or more packets into a text file or Analyzer Packet file. Packet files
have an extension of .fsp.

A Analyzer Packet file with isochronous packets can be used by the isochronous Generator to generate the
isochronous packets stored in this file.

When selecting this command, the dialog window below is displayed.
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It has the following parts:

Script Generator: All export functions, regardless of the pre-defined (the options described in the
Save As pane) or customized, work based on scripts running behind this dialog. If you need to
modify a pre-defined or customized script, you will need click on the "Edit Script" button in this pane.
For detailed descriptions of the scripts, please refer to the Scriptable Export topic.

Selection: In this box you specify which packets to export. You can choose between the currently
marked packets, the currently selected packet or the currently selected transaction (which may
consist of one or more packets). Or if you like to ignore the current selected or marked packets
completely, you can then select "All Packets." Note that bus reset events may be marked too, and
thus can be exported too. This however only works for text output files. "All Stream Packets" only
becomes enabled when "Recorder Regeneration” format is selected.

Save As: In this box you can choose one file format from three types of binary formats (*.fsp, *.bin,
*.rgn) or four types of the textual file formats (*.txt, *csv, *.hex, *.qdl). Please note that the output
options will be disabled unless valid license keys are present (except *.fsp and *.bin options). The
text format is more versatile, it will include bus resets (if marked and the marked selection is
exported). Available formats are as followings.

o Packet file (*.fsp): A file in this format can be imported by the Generator. The format is
described in Analyzer packet file.

o Raw binary file (*.bin): Binary data will be written to a file in Quadlet (32-bit) boundary.

o Text file (*.txt): A packet line starts with a decimal number of the timestamp (if applicable) and
the type of packets followed by attributes of the packet in "attribute'="data™ fashion.

o CSV Text file (*.csv): Comma Separated Value File Format - a file in this format can be
imported by Microsoft Excel or other applications. A file in this format can be imported by the
Generator. Data payload contents can be written to a file; a column named "Data" will be
attached as the last column title and one column of hex data represents one quadlet data in the

66

Copyright 2017 DapTechnology, 9/1/2017



Recorder

data payload.

o Hex file (*.hex): A file in this format can be imported by the Generator. The format is described
in Hex Data file.

o Quadlets file (*.qdl): A file in this format can be imported by the Generator. The format is
described in Quadlets Data file.

e Recorder Regeneration file (*.rgn): A file in this format can be used for the regeneration of the
recorded data. Relative transmitted time interval will be preserved. The format is described in
Reorder Regeneration file.

e Options: may be enabled/disabled depending on the selected file format in "Save As" above.
Supported Save-As formats are denoted at the end of each description in parenthesis.

e Include Time. This will include a decimal value in front of the packets or bus reset, indicating the
start time of the packet. It expresses the value of an internal counter (at the moment of
packet/bus reset start) that counts at 49.152 Mc.

e Include Data. This will include the packet data (if present). You must also define the maximum
number of quadlets that will be displayed for each packet. (txt, csv)

¢ Include erroneous packets. With this option checked, the packets with errors will be included
too. For erroneous packets, the packet name will be preceded by a "!" and error messages will
be displayed just after the packet description (before the optional data). (txt, csv)

¢ Include Ack-only packets. When this option is selected, the acknowledge packets that have no
associated packet, will be displayed too. (txt, csv)

¢ Include prefix-only packets. This will include the prefix-only packets, which are packets for
which the Analyzer only sees the prefix signal on the bus. (txt)

e Data Only: Save only data part of the packet. Header and data CRC will not be saved. (bin, hex,
qdl)

e Export. With the export button the selected packets are saved in the selected format. A file save
dialog will appear to specify the file name and location.
e Cancel: With the cancel button the export is canceled. Nothing will be saved to file.

Search

Advance Search...

This command will open the Advance Search dialog. You can mark and unmark selected packets with it.
You can select packets on their type, speed, acknowledge type or packet header fields and data values.
Using packet sets and a Boolean expression to select a combination of sets makes a very specific search
possible. See 'Packet Searching' below for more information. Note that the 'Advance Search' function will
be disabled if there is no license key available for version 2 software (see 'License Manager').

Redo Search
This command will search packets based on the last settings of the Advance Search dialog. You can skip
opening the Advance Search dialog if you simply need to repeat the same search.

Mark
You can use this command to mark 'All' or a 'Range' of packets. When marking a 'Range' of packets, the
following dialog appears:
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¥ Unmark others

¥ Include packets with erars

—ltupe
" all packets and events
% jzochronous v &l
chatitel IEI—
" asynchronous [ &l
SOLINGE W
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P ark Cancel

The dialog consists of the following parts:

Unmark others: If this box is checked (default) only the packets selected by the dialog will be marked
and all others will be unmarked. If this box is not checked the packets selected by the dialog will be
marked additionally to the already marked packets and events.

Include packets with errors: If this box is checked (default) packets with errors will be marked too,
otherwise they will not be marked.

Type: In this box you specify the type of packets to be saved. You can choose between isochronous
and asynchronous. For isochronous packets, you can select between all isochronous packets or one
specific channel number. In the second case, only packets with this channel number will be marked.
For asynchronous packets you can select between all asynchronous packets or packets with
specific source and destination IDs. In the second case, only asynchronous packets with this source
ID and destination ID will be marked. The source and destination boxes use a special format. They
specify a bus and node number, separated by a "' character. If the bus number is 1023, the value
1023 is substituted by the word 'local'. The initial values in this box depend on the packet that is
selected in the Recorder at the moment you invoke this command.

Range: In this box you specify the range of packets to be stored. You specify a 'First packet' number
and the 'Last packet' number. All packets in this range that fit the type above, will be stored. The
number of a packet is displayed (when the packet is selected) in the toolbar of the Packet View (see
below). Initially the packet range specifies all packets in the Recorder.

Mark: Clicking the 'Mark' button will mark the specified packets (and optionally unmark the others).
After that, the dialog quits.

Cancel: Clicking the 'Cancel' button will cancel the mark operation and no packets will be marked or
unmarked.

Unmark
You can use this command to unmark 'All' or a 'Range’ of packets. When unmarking a 'Range' of packets,
the following dialog appears:
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= Unmark Packets ed |

¥ Include packets with erars

—tpe
" all packets and events
" izochronous [~ &l
chatitel IEI—
% asynchronous [ al
SOUICE W

destination II-:u:aI:EI
—range
First packet IEI Last packet IEEI?B?

rrmark. Cancel

This dialog looks almost the same as the mark dialog above. The only difference is that the 'unmark others'
checkbox is missing and there is an 'Unmark" button instead of the 'Mark' button. The initial values are
different in the example above because apparently an asynchronous packet with source local:0 and
destination local:1 was selected when this command was invoked.

When the 'Unmark’ button is clicked the specified packets will be unmarked and the dialog quits.

Inverse Mark

You can use this command to inverse 'All' or a 'Range’ of packets. When inverse-marking a 'Range’ of
packets, the following dialog appears:

v Include packets with errars
—tnpe
= all packets and events
" izochronous [~ Al
chanmel IEI—
% azynchronous [ &l
SOLINCE W
destination W
—range
First packet II]— Last packet IEI—
Irverse Cancel

This dialog looks almost the same as the unmark dialog above. The only difference is that there is an
'Inverse" button instead of the 'Unmark' button. The initial values are different in the example above
because apparently an asynchronous packet with source local:0 and destination local:1 was selected when
this command was invoked.

When the 'Inverse' button is clicked the specified packets will be unmarked if already marked, marked if
already unmarked.

Go to first Mark

Go to previous Mark
Go to next Mark

Go to last Mark

When one or more packets are marked, you can use these commands to select the indicated packet. For
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the 'Go to previous Mark' and 'Go to next Mark' there are also corresponding buttons in the Packet View
toolbar (see below).

Go to packet number ...
Using this dialog you can directly switch to the packet with specified number.

EE Go To Packet Number 7] x|

E nter Facket Mumber:

[3245 5

] Catizel |

Next

With the 'Next' command you can select respectively the 'next Packet', 'next Request Packet', 'next
Response Packet', 'next Cycle Start Packet', 'next Stream Packet' or 'next Phy Packet'.

The search for next packet will start at the currently selected packet, and if no packet is selected, at the
current cursor position.

Previous

With the 'Previous' command you can select respectively the 'previous Packet', 'previous Request Packet',
'previous Response Packet', 'previous Cycle Start Packet', 'previous Stream Packet' or 'previous Phy
Packet'.

The search for previous packet will start at the currently selected packet, and if no packet is selected, at the
current cursor position.

Hide

Hide marked packets
This command hides all currently marked packets and re-indexes packets that will be displayed.

Hide unmarked packets
This command hides all currently unmarked packets and re-indexes packets that will be displayed.

Unhide all
This command displays all packets regardless of marked/unmarked status.

Recorder

In this menu you will find the following Recorder control commands: 'Start', 'Stop', 'Clear’, 'Download’,
"Trigger' and 'AutoSave...". They have the same functionality as the corresponding Recorder toolbar buttons
described below, except 'AutoSave...' which is not present in the toolbar.

'AutoSave..." allow you to configure and make several recordings one by one. Following dialog will appear
on this command.

EE Auto Save & Restart d A

Sawve to File

File Mame | REE:E Browse. ..

¥ Limit rmasirmumn nurnber of fles |32 =

Trigger Settings. .. | Start | Caricel

Using this dialog you can select location and 'BaseName' for the recordings, number of the recordings and
configure trigger.

Recordings will be stored on selected location in files with file name in format [BaseName][Number].fsr,
where 'Number' always starts with '001'. Maximum number of recordings is defined if checked box is
checked, otherwise there is no limit and process has to be stopped manually using 'Stop' button.
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First recording will start when you press 'Start' button and the rest will be done automatically. Each
recording ends after a trigger, which you can configure using 'Trigger Settings...".

EE Auto Save & Restark runni d |

\Mumber of saved files | z
|T|:uta| zize of recorded fles | 74632
|T|:uta| number of recorded packets | 386

|Last recorded file R ecording002.far

View
With this menu you can enable and disable the different kind of Recorder views:

Time View
Topology View
Packet View
Transaction View
Protocol View

All the views, except the protocol view, that are checked will be displayed. You can toggle between
checked and un-checked by selecting the corresponding command. For protocol views, you select one of
the supported protocols or select 'none' if you want no protocol view at all. Supported protocols will be
disabled if no license is available for that protocol. See Protocol View and License Manager for more
information.

Windows
From the 'Windows' menu you can open one of the other windows of the Analyzer.

7.1.2.2. Toolbar

The toolbar contains respectively the following indicators and buttons:

T R @ = = ¢C leoce| [[o buffer size: [238 MB
Buttons

Trigger

With this button the Recorder can be triggered. It is only enabled if recording is in progress and the
Recorder is not triggered yet.

Start recording

With this button the Recorder can be started. After starting the Recorder, the recording will be in progress
until it is stopped. It is enabled when the recorder memory is empty and the recording is not in progress yet.

Stop recording
With this button recording can be stopped. It is enabled when the recording is in progress.

Download recorded data from Analyzer
With this button the recorded data can be downloaded to the host to be displayed. It is enabled if recording
is not in progress and the recorder memory is not empty.

Clear Analyzer recorder memory

With this data the recorder memory can be cleared. It will also clear the displayed data if the data of the
Recorder is currently displayed. The button will be enabled if no record is in progress and the recorder
memory is hot empty.

Indicators
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Triggered indicator
This green indicator will light when the Recorder has been triggered since the last record start.
It has the same status as the 'trigger led' on the Analyzer front panel (see Hardware).

Ready indicator

This green indicator will light when the Recorder has been stopped and has recorded data in its memory
ready for download.

It has the same status as the 'record ready led' on the FireSpy front panel (see Hardware).

Recording indicator

This red indicator will light when recording is in progress. Packets and events will be stored into the
recorder memory when they appear on the IEEE1394 bus and when the Filter logic selects these events or
packets to be stored.

It has the same status as the 'record led' on the Analyzer front panel (see Hardware).

Memory indicators

Record progress bar

This progress bar gives an indication which part of the recorder memory has been filed with packet and
event data. The little vertical line indicates the trigger position. When starting recording, the memory before
this trigger position (left to the trigger position) will be filled with data. If this part of the buffer gets full, the
recording continues throwing away the oldest data and storing the new data (kind of cyclic buffer). After the
Recorder is triggered, the data will be stored after the trigger position (right of the trigger position). If that
part gets full, the Recorder is stopped.

Note that the trigger position within the recorder memory can be changed using the 'Settings' command in
the 'Analyzer' menu. For more information see Settings.

Recorded bytes

This box displays the total stored number of bytes. It will increase during the recording except when the
Recorder is not triggered yet and the memory part before the trigger position is full. In this case old data is
removed when new data is stored and the total number of stored bytes will not change.

Recorder memory size
This box displays the total number of available memory bytes for the Recorder. It can be changed with the
'Settings' command in the 'Analyzer' menu. See Settings for more information.

Triple Analyzers
For triple Analyzers, the Toolbar looks as follows:

RecODE T R @ = ¥ C oo el [[o buffer size: [238 MB
It contains the following additional control:

Rec

This control can be used to select the Analyzer nodes to use for recording. Clicking on the "a", "b" or "c" will
activate/deactivate a node. Activated nodes are displayed with a red background color. Deactivated nodes
are indicated with a white background color.

7.1.2.3. Scriptable Export

The Export functionalities have been greatly enhanced by adopting Dap Technology's proven technology:
the scripting features that have been utilized in the Scriptor. The scripting engine for the Export functions
runs on a host computer along with other Analyzer application components while the engine for the Scriptor
runs on a RISC processor embedded on an Analyzer analyzer.

All pre-defined Export options, Packet file, Raw binary file, Text file, CSV file, Hex file, Quadlets file and
Regeneration file, have their own scripts, and depending on the options selected, a different script source
code will be generated, compiled and executed.

You can browse and modify actual script source code by either selecting one of the pre-defined file format
or opening an external export script file (*.fes extension), and then click on the "Edit Script" button at the
upper-right hand corner of the dialog. To open an export script file, please click on the "..." button to open a
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file open dialog.

Sample default Export dialog:

% Recorder - Export Bl

I~ Inc
W
I
|
I Inc

Sample Export dialog in the script mode after clicking on the "Edit Script" button from the sample above:
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E Recorder - Export
—Script Generator

& Custom | = _| Reset Script Save Script || Edit Script

@er " ¥ C ¥
Scn'ptEd'rtorl
F [‘X_ 5 M .[ w3 G [ i Hl[ Properties IDbject Browser | Debugger

Script functions I statement

- = =
—I EXpression IJ:"E::" \aenerated
Function maini)

B void main() entree
- 1int32 filterMode = FILTERMODE MARKED
- 1int32 saveMode = PACKET DATA

- int32 fw = fileOpen (MODE WRITE, "Raw binary files (¥.bin)", ".bin")
- int32 it = createltem()

- int32 nm = getFirstItem(it, filterMode)

- int32 count = 0

- int32 num

- int32 numltems

- int32 progress

B if 0 > fw

. return

- numltems = getHumItems (filterMode)

- num = numltems

B for progressScale=10, num > 100

}-num = numItems / progressScale
B if num > 100
i"progIESSScale = progressScale * 10

- progress = createProgress("Saving packets...", numt+l)

- setProgress (progress, 1)

-while F5 FERROR ITEM UNAVATLABLE != nm
?-writeFileFromItem(fw, it, sawveMode)
E-if (++count % progressScale)

: E---setPrt:ngress{pzrog:ress, count/progressScale)
~nm = getNextItem(it, filterMode)

B if 0 !'= progressCanceled| progress

‘“ nm = FS_ERROR ITEM UNAVAILABLE

- fileClose (£w)

- deleteProgress (progress)
vl

The above picture shows the actual script source code for the Binary file option. This script is the least
complex one among all pre-defined options. In this example, the script performs:

1. Sets the filter mode for traversing packets in the Recorder memory. (Marked is selected in the default
dialog above.)

2. Sets the data save mode: data only or header and data. (Data only is selected because the "Data only" is
checked in the default dialog.)

3. Opens a file selection dialog for output file. You can choose a file name and location.

4. Creates an item - a packet holder in this case.

5. Obtains the first item (packet) based on the filter mode. (First marked packet in this case)

6. Obtains the number of items the script needs to traverse. The number is used to calculate the ratio for
displaying a progress bar.

7. Loops through the target packets (marked packets in this case), and write contents of the packet (data
only in this case) to the output file.

8. Closes the output file and clean up resources upon the completion of the loop.

]
L1t

For complete sets of the Export script API, please expand the "Scriptor Generated" tree entry (scrolled out
in the above picture) at the top of the script source code viewer.

For more information such as the script syntax, the debugger, etc., please refer to Script Editor topic.

7.1.3. Standalone Recorder

When the Standalone Recorder application is started, a similar device selection dialog is shown as when
starting the main FireSpy application. However, rather than having to select a single FireSpy, this dialog
allows selecting multiple FireSpys. Please note that starting the standalone Recorder with multiple FireSpys
selected will only work when the selected FireSpy models support inter-FireSpy Recorder synchronization
using a sync cable that needs to be purchased separately.
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The standalone recorder can be started with the following command line options:

USAGE
RecorderApp [-h] or [/?]
Shows command line usage

RecorderApp [options] [file] [commands]
Recorder is run is a specific mode, on a specific device to start a recording or to open a recording.
OPTIONS
-d --device serialnumber
Opens the device which is identified by serialnumber.

-u --unit number
If a device contains multiple units, this option can specify which unit(s).
Valid values are for example; 1 or 123
--normal
Opens the device in normal mode. When omitted it opens in the last used mode.

--mil1394

Opens the device in mil1394 mode. (better known as: AS5643)
--minimized

Opens the application minimized, so it won't be directly visible.

FILE
filename.fsr
Checks if the file exists, if it exists the recorder will open with that file loaded.
Otherwise it will be created when a recording is saved.
COMMANDS
start
Will start the recorder immediately.
stop [seconds]
Will stop the recorder immediately or after a given amount of seconds.
quit
After the save is completed, the application will quit.
EXAMPLE

RecorderApp.exe -d A123B --normal TenSecondRecording.fsr start stop 10 quit

7.1.3.1. Multi-FireSpy Synchronized Recorder

When a FireSpy model supports connecting it to another FireSpy and synchronize their external timing
modules, then the standalone Recorder supports controlling those synchronized FireSpy's as if it were one

big analyzer with many buses. This allows making bus recordings with as many as 9-buses simultaneously
in a single user interface.

The picture below shows where the synchronization cable needs to be connected for an FS3852 analyzer.
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The picture below shows the option to select multiple FireSpys. Please ensure to only select multiple

FireSpys that are actually time-synchronized. Otherwise, the application will exit with an error.

i

Q FireDiagnostics Suite

Flease select one device, or multiple synchronized devices b == ‘.\ ]| '@ Q Mud&:l Marmal
Serial MNo. LAM Device Address FireSpy3850

s Locked Modules Maone

FE CHO7A

EE D3447 Connection PCl Bus 9, Device 0

&8P rccrnotocy

Startup Maode
Test Memary on Startup

Intemal Memony

1394b PHY

Max. Speed

Modes

Ports With Transformers

Max. Generataor Slots

RA_.. Moo a1 il

Help

Momal mode
Mo

1024 MByte
TSB21BA3

800 MBit =

3 (Powered)

AD, A1, BO, B1,CD,C1

62

A A

=3
El

Cancel

-
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When multiple analyzers are properly synchronized then they can be controlled as one large FireSpy with
many buses just as normally is done controlling a single FireSpy. The following picture shows the Recorder
when 3 triple analyzers are open and a Recording was made with only 6 out of 9 buses selected.
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7.2. Time View

The Time View is one of the possible views in the Recorder which you can use to investigate the recorded
packets and events. It displays all packets and events on a time line. The relative positions of the packets
and events correspond to the time the packet or event was recorded and the length of packets in the view
correspond to the actual duration of the packets.

Note that before each packet you will also see the packet prefix. The duration of this prefix indicates the
time the transmitting node needed to start transmitting the data from the moment that it has ownership of
the bus. A shorter prefix means a faster reaction time of the node and a shorter overall packet transmit
time, and thus a better bus efficiency

Besides the Reset event, some other events can be displayed in the Time View. For instance the position
of subaction gaps and arbitration-reset gaps. These are only displayed if the recording of these events are
enabled (see Filter/Trigger Settings) and when zoomed in far enough.

The Time View also displays the position of the trigger.

7.2.1. How to use it

You can display/remove the Time View by checking/unchecking the Time View item in the View menu of
the Recorder. There is also a shortcut key to toggle the state. An example of the Time View is dispayed
below:

@ & Jaes =] 1 [ssesszus AR E R R R Time View | X

R

4] | 2]
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At the top of the view you see a toolbar with some buttons and controls like zoom in and zoom out buttons,
the cursor time indicator and buttons to quickly find other packets of the same type as the current selected
one or packets with errors. Below the toolbar is the time line. It is a horizontal black line with the packets
and events drawn on top of it.

Clicking with the mouse above the base line, will select the first packet or event that can be found to the
right of the clicked position. The selected packet or event will automatically be selected in all other
Recorder views.

The time at the cursor position is displayed in the toolbar. It can display the absolute time or a relative time.
In absolute time mode, time 0 is defined as the trigger time or if no trigger detected, the time of the very
first packet or event. In relative mode the displayed cursor time is relative to a reference time. This
reference time is indicated in the Time View as a vertical dotted line (see above). The reference time is set
when switching from absolute to relative mode, in which case the reference time will be set to the cursor
time. Additional mouse clicks will move the cursor, but not the reference. This makes time measurements
very easy. To measure the time between the start of a request packet and the start of its response packet
for instance, select the request packet, switch to relative mode and select the response packet. The time
between them will be displayed in the toolbar. Note that the selection of the packets can also be done in
one of the other views of the Recorder.

To measure packet lengths, prefix length etc., you can click with the mouse below the base line. This will
move the cursor to that position, without searching the first packet to the right of it.

7.2.2. Details

7.2.2.1.

The Time View displays all packets and events on a time line with a resolution of about 20 nS (1/(2*24.576
MHz)) to be exact) for a FireSpy400 and about 10 nS (1/(4*24.576 MHz)) for a FireSpy800 and newer.

It has a toolbar of its own and a part where the packets and events are displayed.

@ & Jaes =] 1 [ssesszus AR E R R R Time View | X
= -
I || ‘ ‘ ‘ |
1
Kl I 2|
Toolbar

The Toolbar has the following indicators and buttons:

Zoom in
With this button you can zoom in. You will see more details of the packets.

Zoom out
With this button you can zoom out. You will see fewer details of the packets.

Time of display width

This box indicates the time that corresponds to the displayed time in the time view. In the example above
this is 1.03 mS, or about 8 isochronous cycles.

An alternative way to zoom in and out is to select a value for this box from the popup list. The total zoom
range is about 1:8000000.

Toggle between absolute and relative time

With this button you can toggle between absolute (default) and relative cursor mode. When not pressed,
the cursor is in absolute mode; the time displayed in the 'Cursor time' box (next toolbar item) is the time of
the cursor position expressed in seconds, after the trigger occurred. If no trigger position defined (Recorder
not triggered) the time is expressed in seconds after the start of the first packet.

As soon as the button is pressed, the 'Cursor time' is relative to the cursor position at the time the button is
pressed. Thus immediately after pressing this button, the 'Cursor time' will be zero (relative to itself). When
the cursor is moved now, the position of the old cursor (the reference) is indicated with a dotted line and a
horizontal line with arrows is drawn between this reference and the new cursor position. See the time view
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above for an example. The time in the 'Cursor time' box indicates the length of the horizontal line, or the
time between the old and the new cursor position. This feature can be used to easily measure time. For
instance the time between the start of two isochronous packets in different cycles in the example below,
which is exactly 125 uS.

& & [1ioms =]l [1250000s i bR == lime View | X

All 2+

When in relative mode, clicking with the right mouse button will move both the reference and the cursor to
the new location. This makes time measurements easier because you do not have to switch back to normal
mode to move the reference.

See also below how to move the cursor to specific locations.

Cursor time

This box indicates the absolute or relative cursor time as described above.

This box also has a popup list of the last few cursor positions. You can select one of them, and the cursor
will be moved to that position.

Go to trigger position
When clicking this button, the cursor is moved to the trigger time. It is only enabled if the trigger position is
defined (trigger occurred during recording).

Go to next Bus Reset
When clicking this button, the cursor is moved to the next Bus-Reset event. It is only enabled if one or
more bus resets are present (recorded during the recording).

Go to previous packet of same type
When clicking this button, the cursor will be move to the previous packet of the same type. It will be
enabled if such a packet is present.

Go to next packet of same type
When clicking this button, the cursor will be move to the next packet of the same type. It will be enabled if
such a packet is present.

Go to previous packet with error(s)
When clicking this button, the cursor will be move to the previous packet that has one or more errors. It will
be enabled if such a packet is present.

Go to next packet with error(s)
When clicking this button, the cursor will be move to the next packet that has one or more errors. It will be
enabled if such a packet is present.

Triple Analyzers
For triple Analyzers, the Time View looks as follows:

view EIE| & W [1008 jIFI?EE.S?SBSBmS R EEE R Time View | 3

C [

Kl |»]

el
el

It contains the following additional control:

View
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This control van be used to select the Analyzer nodes to view information for. By clicking on the "a", "b" or
"c", the corresponding nodes can be hidden or shown. A red background indicates a node is shown. A
white background indicates a node is hidden.

7.2.2.2. Packet / event display

The packets and events are displayed below the toolbar. Packets (including acknowledge packets) are
drawn as colored rectangles on a black 'base-line'. The color of the rectangle indicates the type of packet.
The used packet colors are:

m Cycle start packets

= stream packets

m read/write/lock request packets

= read/write/lock response packets

= phy packets

= packets with error(s)
acknowledge packets

Before each packet, a light gray rectangle is drawn, indicating the packet prefix. In case of a hidden packet,
only this prefix is drawn, which has a duration of the complete packet.

The height of the packet rectangles indicates the packet speed. There are 4 different heights (from lowest
to highest):

1. for the 100 Mb/s packets and packet prefix

2. for the 200 Mb/s speed packets

3. for the 400 Mb/s speed packets

4. for the 800 Mb/s speed packets (FireSpy800 only)

Below you see an example with a request and cycle-start packet at 100Mb/s speed, followed by a (big)
stream packet at 800 Mb/s speed, followed by a response packet at 200Mb/s and after that a few (small)
request packets at 400 Mb/s speed.

o= FEEVIET | B ot B L T Time Wiew 3

4 ' H

The cursor is a vertical line with little triangles on the top and bottom, as shown above (left to the first
packet).

Events are drawn as vertical lines from the base line to the top, with a letter to the right of the line
(somewhere at the top). The letter indicates the event type as follow:

T = Trigger

R = Bus Reset

S = Subaction Gap

A = Arbitration-Reset Gap or EventA (EventA has a darker Line)
B = EventB

C =EventC

C = Cycle Start (FireSpy800 only)

| = Phy Interrupt

The Trigger event will be displayed at the position where the trigger occurred. The position will correspond
to the absolute time 0 (zero).

The Bus Reset event will be displayed at the position where the link interface signals a bus-reset status.
Bus resets are always stored during the recording.

Both the Subaction Gap and Arbitration-Reset Gap events are displayed at the position where the link
interface signals the corresponding status. By default these events are not stored when recording, but the
recorder filter logic can be instructed to store these events. See Filter/Trigger for more details. The
example below shows the events described above. The Phy-Interrupt events are displayed at the position
where the link interface signals a phy interrupt. By default this events is not stored when recording, but the
recorder filter logic can be instructed to store the events. See Filter/Trigger for more details.
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In this example a Bus Reset occurred, followed by two Phy-SelfID packets. After the second SelflD packet
there is for some time no packet, resulting in the Subaction Gap and Arbitration-Reset Gap events. Then a
cycle-start packet is transmitted and again a while nothing, resulting in the Subaction Gap and
Arbitration-Reset Gap again, etc.

Note that the Subaction Gap and Arbitration-Reset Gap are only displayed when zooming in far enough, to
avoid messing up the picture too much.

For the FireSpy800 the Arbitration-Reset Gap and Cycle Start can be of type 'odd' or 'even'. The example
below displays the same situation recorded by a FireSpy800. The 'odd' and 'even' Arbitration-Reset Gaps
are indicated with the letter '0' respectively ‘e’ after the 'A'.

& | mews | F | 213482675 x| F e = = Time View | X

E 5 |Ae 5 |Ase 5 |An

Al ' J N

External events can also be recorded, external events are transitions from high to low on external 1O
connectors see: External Port Settings. If you want to record these events you need to check some settings
in the software; In the settings menu you need to tick the /InA, /InB and/or /InC if you have connected
hardware to any or all of these ports. Then in the FilterTrigger Settings go to the Filter Tab, there you can
see that the default action is to skip External Events. To record them they should not be skipped and so we
must uncheck the appropriate check boxes.

selecting packets

Packets can be selected by clicking with the mouse in the packet rectangle. The cursor will move to the
selected packet and the selected packet will also be selected in the other views, so that the details can be
seen. If a packet has an associated acknowledge rectangle, you also can click in the rectangle of this
acknowledge packet or in the space between the packet and the acknowledge to select the packet.
Packets and their associated acknowledges are handled as a unity in the Recorder, but not for the trigger
logic as you can see in Filter/Trigger Settings. As a result, acknowledge packets cannot be selected
separately if they belong to some packet. If an acknowledge has no associated packet (dangling
acknowledge), which is an error condition, the acknowledge packet can be selected.

If you click with the mouse on an empty space above the base line, the first packet to the right of the
clicked position will be selected and displayed.

moving cursor to specific position

If you click on the other hand below the base line, then the cursor will be moved to exactly that position.
This can be used to measure the duration of, for example, the prefix of the packet itself or the time
between a packet and its acknowledge.

7.3. Topology View

The Topology View is one of the possible views in the Recorder which you can use to investigate the
recorded data. It displays the topology corresponding to the current cursor position. For a given cursor
position, the last recorded selfIDs will be searched and the topology will be derived from these selfIDs.

An optional pane can be switched on to display additional bus and node information. This information will
be derived from recorded CSR register reads. For each node all Configuration-ROM reads will be collected
and the contents of the Configuration ROM will be reconstructed if possible.
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7.3.1. How to use it
You can display/remove the Topology View by checking/unchecking the Topology View item in the View

menu of the Recorder. There is also a shortcut key to toggle the state.

Set the cursor position by clicking in the Time View or by selecting a packet, transaction or protocol item in
one of the other Recorder views. When a transaction or protocol item is selected, one of the corresponding
packets will be selected too, and the cursor position is set to the selected packet. The Topology
corresponding to the cursor position will be displayed in the Topology View.

Examples of the Topology View are dispayed below.

Using the 'Select node display options' button (left button on Topology Toolbar) you can display a dialog to
add information to the nodes. In the right example below the 'EUI64' and 'Power class' options are added.

@ B Topology View X

Topology at cursor position
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Using the 'Bus and node information' button (right button in Topology Toolbar) you can display additional
bus and node information. In the example below this option is swithed on. The extra node information
corresponds to node 5, the selected node.
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The extra node information consists of information from the selfIDs from this node and information from the
Configuration Rom of this node. For values that could not be found (no read of the corresponding
Configuration ROM address recorded) a '?' will be displayed.

7.3.2. Details

Because the topology can change during recording as a result of bus resets, the topology is time
dependent. The cursor in the Time View defines the time for which the topology is drawn.

The topology view includes a little toolbar and, below that, an area where the topology picture will be drawn
with optionally extra bus and node information at the right of the picture.

7.3.2.1. Toolbar

& EH

Topology Yiew X

The toolbar has two buttons:

Select node display options
Clicking this button will bring up a dialog window to select the options you want to be displayed inside the
nodes. The dialog with all the possible options is displayed below:
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—Info from Selflls

[~ Phy speed

v Link layer active

v Power clazs

[ Gap count

[~ lzo.Res.Man. Contender

[~ Initiated reset

—|nfo from Bus_|nfo_Block,

¥ “endaor ID

¥ Chip D

v ELIE4

[+ lzo.ResMan, capable
[T Cucle Master capable
[ lzochronous capable
[T Bus Master capable
[T Power Manager capable
[+ Cucle clock accuracy
[T Mazimum payload size
[~ Fom generation

[T Link speed

k. Cancel

The information for the upper options is retrieved from the selflD(s) of the corresponding node. The
information for the lower options are retrieved from the Bus_Info_Block of the CSR Rom. This information
will only be displayed if it can be found. See below for more information about this.

Below is an example of the topology view with the options enabled as shown in the 'Topology Options'
dialog above.

Note that some information like the Vendor ID, Chip ID and EUI64 of node 1 could not be found and thus
are not displayed.

Note also that the Vendor ID in the Bus_Info_Block is a 24 bit number. But vendor names are displayed
inside the nodes. These names are looked up in an external file. See below for more information.
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Bus and node information

This is a toggle button. When this button is pressed, extra bus information and node information of a
selected node will be displayed.

Below is an example of the topology view, with the 'Bus and node information' button pressed, and with
node 0 selected. In this case the 'node display options' are all disabled.
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Note: The 'Root Directory' will not be displayed if there is no license key available for the version 2 software
or higher. See License Manager.

Triple Analyzers

For triple Analyzers, the toolbar looks as in the following picture:

iew [=][E]E] =gl Topology Yiew | X

It contains the following additional control:

View

This control van be used to select the Analyzer node to view information for. By clicking on the "a", "b" or
"c", the corresponding node can be hidden or shown. A red background indicates the node is shown. A
white background indicates a node is hidden. In the Topology View, only one node can be shown at the
same time.
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7.3.2.2. Topology picture

The topology can only be drawn if valid topology information can be found for the cursor position. Valid
information can be found if the cursor is positioned at or after a bus reset that is followed by all the
PhySelfID packets that are needed to create the topology.

If the cursor is positioned before a bus-reset event, valid topology information can only be found if an earlier
bus reset event plus the corresponding PhySelflDs has been recorded.

The topology is drawn in such a way that the root (highest ID) is on the top. Each IEEE1394 node
connected to the bus is displayed as a rounded rectangle. The available ports of each node are drawn as
little black boxes labeled p0 and up.
The connections between these ports are drawn with colored lines.
For the optional selected node, a selection rectangle is drawn around it as can be seen in the example
above, where node 1 is selected.
The Color of the node Rectangle bounding and the color of the connections indicate the maximum speed of
the node and connections respectively. The used colors are:

S =

pe
ID=0
et 100 Mb/s
ﬁ
pz
ID=03
et 200 Mb/s
ﬁ
pe
ID=0
et 400 Mb/s
ﬁ
p2
=0
—r—— 800 Mb/s or higher

The area inside the node rectangle is colored gray if the link layer of the node is not active.

The node ID is always displayed inside the node rectangle and optionally more information will be displayed
if enabled (see Select node display options above).

A node can be selected with the mouse and extra information of the selected node will be displayed right of
the picture if the ‘Bus and node information’ button is pressed (see above).

7.3.2.3. Extra bus and node information

If the ‘Bus and node information’ button is pressed, the extra information is displayed to the right of the
topology picture as can be seen in the example above.

The upper part of this extra information shows some general bus information.

See below for more information about the search for the Bus_Manager_ID register value.

The lower part of the extra information shows information on a selected node. A node can be selected by
clicking on the node in the topology picture, or selecting it from the node selection box.

The extra information for the selected node consists of information extracted from the selflD(s) of the
corresponding node and information extracted from the Configuration Rom of the corresponding node. The
information extracted from the Configuration Rom will only be displayed if this information can be found.
See below for more information about searching Configuration Rom information.

Note: The ‘Root Directory’ will not be displayed if there is no license key available for the version 2 software
or higher. See License Manager.

Information from Configuration ROM and Bus_Manager_ID

To display the optional extra information, the information from Configuration ROM and the
Bus_Manager_ID register of the CSR may be needed. The Recorder cannot read this information actively.
First because the Recorder is completely passive (does not generate packets on the bus). Second because
the current topology does not need to be the same as the topology valid at the cursor position of the
recorder. The displayed Recorder information could be from file, in which case there is no relation at all to
the current topology. Also, after the last recorded and downloaded information, there could be one or more
topology changes.
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The recorder will search for recorded bus transactions that will give more information about the
Configuration ROM and Bus_Manager_ID register. It searches for read transactions of the Configuration
ROM and for lock transactions on the Bus_Manager_|D register. It will search, starting with the last reset
event before the current cursor position until the next reset event or until the end of recorded packets. If no
reset was recorded before the cursor position, it will search from the beginning of the recorded packets.

If some information cannot be found because the corresponding transactions could not be found, the
corresponding information will not be displayed or a ‘?’ will be displayed in place of the information. All
information that can be found, will be displayed (if requested by the user).

Note that if a correct lock transaction on the Bus_Manager_ID register is found, but it indicates that no Bus
Manager is present, the value ‘(none)’ will be displayed. If no correct lock transaction could be found, the
Bus Manager line isn’t displayed at all.

Vendor names lookup

The Vendor ID is a 24-bit value. It will be displayed, if requested, inside the node rectangle or in the extra
information at the right of the topology picture.

Because a 24-bit ID is difficult to recognize, the Analyzer software will try to look up the vendor name
corresponding to this 24-bit ID in an external file. If found, this name will be used inside the node rectangle
(in place of the 240-bit value) and will be added to the vendor-ID value in the extra information list. The file
used for this is placed in the ...\bin folder. It has the name oui.txt. Updates of this file can be found at the
IEEE organization website at: http://standards.ieee.org/regauth/oui/index.shtml Here you can find free
public updates of this file.

If this file is not present, only the 24-bit Vendor-ID value will be displayed.

7.4. Packet View

The Packets View is one of the possible views in the Recorder which you can use to investigate the
recorded packets and events. It displays all packets and events sequentially in a table. Optionally,
additional information of a selected packet can be displayed, including the packet fields and their values,
the packet layout and possible warnings and errors that are detected for the packet.

7.4.1. How to use it

You can display/remove the Packets View by checking/unchecking the Packets View item in the View'
menu of the Recorder. There is also a shortcut key to toggle the state. An example of the Packets View is
dispayed below:

(L L =2 S

Packets Yiew = X

¢ [ [em

packet/event zize SOUNCE destination  label | retry | responze-code | ack speed time [incr.] Packst Type: IHead Response
M ReadResp 20 1] 2 32 complete complete T00MB 120,890 U5 - .
M CycleStart 0 100Mb 14.384 uS _I Show Az Packet: | Fead Response LI
M ReadReq 16 2 1] 33 » pending 100MB  13.285u5
I CycleStart 20 100MB  107.400 LS O 00k O 20 O 4l B0
M ReadResp 20 1] 2 33 3 complete complete 100Mb 82581 usS Ficlds I Layout I
M ReadReq 16 2 1] 34 » pending 100Mb  27.507 uS ¥
I CycleStart 20 100MB 14313 U5 "
W CdeStat 20 100Mb 124,980 05 et Witz
W ReadResp 20 1] 2 34 ® complete complete 100Mb  44.230 uS destination [D local:0
M ReadReq 16 2 1] 35 ® pending 100MbB 27 466 uS tranzaction label 22
M CycleStart 20 100Mb  53.304 uS
I CycleStart 0 100ME  124.980 08 ;f:'y CdDdE ':"”aé
W ReadResp 20 i 2 I complete complete 100Mb 16.073uS teods gadniesp
M FReadReq 16 2 u] 36 3 pending 100Mb 27954 uS priority 0
[ CycleStart 20 100Mb 80973 uS source D local:2
M ReadResp 20 1] 2 36 * complete caornplete 100Mb - 92523 uS respanse code tesp_complete
M FReadReq 16 2 u] aF 3 pending 100Mb 27344 uS o
M CpoleStat 20 100Mb 141608 quadiet data MRS [ - -l
M CucleStart 20 100Mb  115.946 U5 header CRC IxA25383FF
M ReadResp 20 1] 2 aF 3 complete complete 100Mb 54.240uS
M PhyCanf g 100Mb  31.148 uS
W/riteBlockReq 32 2 o 38 ES complete 400Mb 200137614 mS
M FeadBlockReg 20 a 2 20 » pending 100Mb 270671 U5
M ReadBlockResp 56 2 1] 20 » complete complete 100ME  7.324 uS
M ReadReq 1] 2 21 ES pending 100MB  429.810U5
M ReadResp 20 2 1] 2 = complete complete 100Mb 5778 uS
Ml ReadReq 16 0 2 22 bl pending 100Mb  189.840 05
ReadResp 0 2 0 22 S 100kb  5.758 uS
M '\/iiteBlockReq 40 a 2 23 » complete 100mMb  BF8.247 U5
W \riteBlockReq 32 a 2 24 » complete 100Mb  304.708 U5
WriteReq 20 2 o 3 ES complete 400Mb 41.33T uS
W \iiteFeq 20 2 1] 40 » complete 400mMb - 17.375u5
W'/riteReq 20 2 1] 41 b busy_x 400Mb  25.940 uS
WriteReq 20 2 o 41 ES bugp ¥ 400Mb 9806 uS —
W \iiteFleq 20 2 1] 42 " complete 400kb - 197.143333 m5 j Acknowledge code: I ack_complete

At the top of the view you see a toolbar with some buttons that enables quick selection of some event and
packet types. Below the toolbar you see the packets/events table on the left and optionally the packet
details on the right. Those optional details can be enabled and disabled with the right-most button on the
toolbar.
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Selecting a packet in the table will display the details of that packet in the (optional) details part and will also
select the corresponding packet or item in all other views of the Recorder.

When clicking with the mouse left of the packet/event type in the table, the packet or event will be
marked/unmarked. See Packet Marking for more information about packet and event marking

Using the Packet Search function, a large number of packets can be marked or unmarked at once, using
matching criteria. See Packet Searching for more information about packet searching.

Using the 'Go to previous marked packet' and or 'Go to next marked packet' buttons, you can easily step
through the marked packets.

zize © ation | lak
| 352 |

8 v

a v

8 |EE L

g v destination

8 | w label

5] S

16 | »  rekry a5

16 [ 47

165 | ¥ response-code 44

16 [ k 43

20 : = 49

16 v  speed 1

16 = - 2

15 |+ time (incr.) ]

20 T K| a0

16 4 2 3

1R 4 ] 4

By right-clicking on the column headers, a popup window as shown above will appear. The currently shown
packets/events table columns are checked in the menu. A column is shown or hidden by clicking the
corresponding menu item.

The packet/event number column shows the corresponding packet/event number. It is initially hidden and
can be made visible in the packets/events table through the packet/event column menu.

7.4.2. Details

7.4.2.1.

The Packets View displays all packets and events in a list and optionally the details of a selected packet.
It has a toolbar of its own, a table of all the packets/events and an area to the right of the list where the
details of the selected packets can be seen.

Toolbar
The Toolbar has the following indicators and buttons:

Go to trigger position
When clicking this button, the cursor is moved to the trigger time. It is only enabled if the trigger position is
defined (trigger occurred during recording).

Go to next Bus Reset
When clicking this button, the next Bus Reset event will be selected. It is only enabled if one or more bus
resets are present (recorded during the recording).

Go to previous packet of same type
When clicking this button, the previous packet of the same type will be selected. It will be enabled if such a
packet is present.

Go to next packet of same type
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When clicking this button, the next packet of the same type will be selected. It will be enabled if such a
packet is present.

Go to previous packet with error(s)
When clicking this button, the previous packet that has one or more errors will be selected. It will be
enabled if such a packet is present.

Go to next packet with error(s)
When clicking this button, the next packet that has one or more errors will be selected. It will be enabled if
such a packet is present.

Go to previous marked packet
When clicking this button, the previous marked packet will be selected. It will be enabled if such a packet is
present.

Go to next marked packet
When clicking this button, the next marked packet will be selected. It will be enabled if such a packet is
present.

Packet/Event number

In this box you can see the packet or event number. All packets and events are sequentially numbered
starting from O (zero). The packet numbers can be used to select a range of packets to be stored in the
Analyzer packet file (see the 'Save Packets' command in the 'File' menu).

Double click on this box will open 'Go to packet number ..." dialog.

Toggle packet details on/off
With this button you can show or hide the packet details of the selected packet. In the example above, the
packet-details option is enabled (shown). See below for a description of the packet details option.

7.4.2.2. Packets/Events table

In the packets/events table all recorded packets and events are sequentially listed. It has a number of
columns from which one (the left most) is always visible. The number of next columns that are visible
depends on the Recorder window size and the number and type of enabled views. One row (packet or
event) may be selected. Details of a selected packet are optionally displayed right of the packet table (see
below). If a selected packet is part of a transaction, all rows corresponding to other packets of the same
transaction will have a light gray background. See the example above, where the ReadResp corresponding
to the selected ReadReq has a light gray background.

If the Packet View has focus (indicated by a rectangle surrounding the highlight bar) the up-arrow and
down-arrow keys can be used to step through the packet list. If the Transaction View or the Packet View
has focus, the left-arrow and right-arrow keys are used to step through the packets within a transaction.

The displayed columns in the packet table are:

number
This column displays the row number. This number could be used in communication with other people
looking at the same recording to point out a specific packet number.

packet/event

This column displays the packet/event type. Packets are also indicated with a colored rectangle. The same
colors are used as in the Time View. Stream packets are indicated as 'stream' and have a light green color
if the tag value is not 3. If the tag is 3, it is indicated as a GASP packet with a dark green color. Events are
also indicated with the event character, which is also used in the Time View.

If acknowledges are recorded that do not belong to any packet, it is displayed as an 'ack only' packet
without a colored rectangle.

For marked packets or events, a black dot will be displayed left in this column.

size

The size column displays the total packet size expressed in bytes. If the packet size is not a whole number
of bytes, which is an error condition, the number of whole bytes is displayed plus the '+' sign. Thus a packet
of 27 bits has a size of '3+'. The exact number of bits can be found in the details area, using the 'Layout’

page.
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source - destination - label - retry - response-code

The next 5 columns hold information of important packet fields. They are only filled with information for
packets that actually include the corresponding field.

The source and destination have a special format. They are split into bus number and node number. If the
bus number is 1023 (local bus), only the node number will be displayed. Otherwise the bus number and
local number are displayed separated by the ":' character.

For stream packets, the destination column will display the channel number of the stream packet. Channel
31 is displayed as 'ch 31'.

ack
If a packet has a corresponding acknowledge packet, the acknowledge type is displayed in the last column.

speed
This column indicates the packet speed. Please notice that even though a physical connection at 800Mbit/s
is established, it is still possible to send out packets with an effective data rate of 100Mbit/s.

destination offset
In case of Asynchronous Transaction requests this column indicates the memory address offset in the
target node.

data quadlet
In case of an Asynchronous write request or read response this column shows the data quadlet embedded
in the packet header.

time

This column shows the time stamp of the packet/event. By right-clicking on an item in this column it is
possible to change the time reference (time equals zero point) from the first packet/event to the selected
packet/event.

format
This column displays the packet format. This can be legacy, beta or unspecified.

direction
This column indicates if a packet was received or transmitted by the local node. In case of a FireStealth
device, this column indicates whether the packet transferred from port A to port B or the other way round.

uTc
In case a time source like an IRIG board was used for packet time stamping, this column shows the time
stamp in UTC format. Please look at the relevant Settings documentation to set this up.

7.4.2.3. Packet Details

If a packet is selected, the complete line in the packet table is highlighted. If the ‘Toggle packet-details
on/off’ button is pressed (on), the details of the selected packet can be seen right of the list (as in the
example above). This part includes:

Packet Type
In this box the type of packet that is selected can be seen. If the packet type is unknown (e.g. a packet with
erroneous header) this box will say 'unknown packet'.

Show As Packet

This box has a popup list from which you can select a packet type. The packet will be displayed in the
format of the packet type selected here. Initially, it will be the same as the 'Packet Type' box. For unknown
packets, it will be 'unformatted'. This feature can be used to find out for an erroneous packet what packet it
most likely is ment to be, and also to display a packet in its unformatted hexadecimal quadlet form.

Packet speed
These selection buttons will indicate the speed of the selected packet. They are not selectable by the user,
they just function as an indicator.

Fields
For primary packets the 'Fields' page shows all the fields the header of the packet is made of plus the
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quadlet data fields if they are present. For Phy packets it displays all the fields the phy packet is made of.
And for unformatted packets, it just shows all the packet quadlets. The 'source ID' and 'destination ID' fields
are displayed in a special format. The bus number and node number are displayed separately, with a "'
character in between them. If the bus number is 1023, it is substituted by the text 'local'.

Below is an example of the 'Fields' page for some read request packet.

Fesde | Lagont |
hedd e
destination D ocat 1 =]
Inancaction Labed 3
ety code retny_¥
Ieacen Faadfeg
pricnity L]
wowrca |0 locst 0
dhestination off st e FFFFODDDATE
hassdiar CRC NICEEET
=
Layout

The same fields displayed in the 'Fields' page are displayed in the 'Layout' page. But now the layout of the
packet is shown. Each line shows 32 bits, or one quadlet. The exact bit position of each field is shown,
including the field name (mostly some abbreviation because of space limitation) and the value. Reserved
fields and fields with fixed values are shown too. They have no field name, but only a value.

Below is an example of the 'Layout' page for the same packet as above.

Fokds | Layout |
El
daSwation [T Laded | 1 m
&FFCI E] 1] 4 0
source [
FFCD
Bestrushion off st
FFF oM
headee CRC
e} 5T
E
Errors

If the selected packet has one or more errors, or if errors are detected because the selected 'Show As
Packet' type does not correspond to the real packet type, an error page is added to the 'Fields' and 'Layout'
pages. Selecting this page will list all detected errors.

Below, an example of the 'Errors' page is shown. In this example, the packet above is shown as a stream
packet, which of course will result in errors.

Fiekds | Layonut | X Emcas |

" The bt coeic: ool et b psthosl hyped
*Header CRC emoe
" Disks Block size o smal

If one or more fields or data is missing (like in the case of 'Data-Block size too small' error above) the 'Field'
and 'Layout' pages will also reflect the error by displaying the missing parts in red. Likewise, when there is
too much packet data, the parts that are too much are also displayed red in the 'Fields' and 'Layouts’
pages.

Acknowledge code

If the selected packet has a corresponding acknowledge, the acknowledge code will be displayed here. If it
has no acknowledge, it will say '(none)'. If the acknowledge is invalid (disallowed code) the code will be
displayed too and in case of an acknowledge error (inverse-check error), the complete acknowledge byte
will be displayed.
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7.4.2.4. Triple Version

For triple Analyzers, the Packet View looks as follows:

ven DO |7 F & & & & & ¢ [0 [|5—|§|

Packets Yiew | X

packet/event node | size SOUrCE d

M FeadBlockReg b 20
M ReadBlockResp b 55
M ReadBlockReq b 20
M FeadBlockResp b
B FReadBlockReq b 20
M ReadBlockResp b
M'iteBlockReq b 32
W'riteReq b 20
W riteResp b 16
M FeadBlockReg b 20
M ReadBlockResp b 32
B FReadBlockReg b 20
W FeadBlockResp b

o RS S R R gy

B FeadBlockFeq b 20
M ReadBlockResp b
WriteBlockReg b 32
WriteReq b 20
writeResp b 16
B FReadBlockReg b 20
M FeadBlockResp b 32
B FReadBlockReq b 20
M ReadBlockResp b 56
B FeadBlockFeq b 20
M ReadBlockResp b
B FReadBlockReg b 20
P
4

D L b L b L0 b L0 b G ] G 0 b ) () ) G —

L0 LD ) L G0 — ) — e — [

estination | label

retry

L e e i e e e e e e e e

response-code

complete
complete

complete

complete
complete

complete

complete

complete

complete
complete
complete

complete

ack
pending
camplete
pending
complete
pending
complete
complete
pending
complete
pending
camplete
pending
complete

complete
pending
camplete
complete
pending
camplete
pending
camplete
pending
complete
pending
camplete
pending
el

speed

400Mb
400kb
400Mb
400Mb
400kb
400Mb
400Mb
400kb
400Mb
400Mb
400kb
400Mb
400Mb
400Mb
400Mb
400Mb
400kb
400Mb
400Mb
400kb
400Mb
400Mb
400kb
400Mb
400Mb
400kb
400Mb

AN L

Packet Type: IHead Block Request

tirme [incr.
5?238-3585“5 ﬂ Show Az Packet: I Read Block Request LI
u
204710 us 00 1 200Mb & A00b £ B00ME
22420 u5
48173 uS Figldz I Lapout I
21.790 uS
31919-1933;9599 d Field Value
138367 uS destination I lozal 2
107.442 U5 tranzaction label 48
5147 U5 retry code retry_%
27372205
43S F Fcode FieadBlockReq
2 priority 0
331635 source |D local 1
46153 u5 destination offset 0000003213000
ﬁ?ggslf 5 data length 2048
it
67088 uS header CRC 0:B40F7IEE
147.024 w5
107.483 uS
5168 us
27370205
5.575 us
243.205 uS
21.261 uS
46153 us =

Annan

-

The triple version contains the following additional functionality:

Toolbar

View

Acknowledge code: Iack_pending

This control van be used to select the Analyzer nodes to view information for. By clicking on the "a", "b" or
"c", the corresponding nodes can be hidden or shown. A red background indicates a node is shown. A
white background indicates a node is hidden.

Table Columns

The packets/events table columns to show are selectable through the packet/event column menu. This
menu is displayed after the table header is clicked with the right mouse button. The displayed menu is

shown in the figure below.

hode | size FOLICE destinatior
Es number
a — b 0
a v h 31
a i th 0
a | B b 1
a W source ch 0
a — th 31
a v destination H 0
a e th 31
a L |a|:|E| :h I:l
a W retry ch 31
a st ch 0
a v response-code  Bho31
a s th 0
a | ¥ Ak 31
a v d ch 0
a [ . 31
a v time (incr. ) ek 0
a =T th 31
a 44 chi
- [ = EA P |

7.5. Transaction View

The Transactions View is one of the possible views in the Recorder which you can use to investigate the
recorded packets and events. It displays all completed and not completed transactions in a table Optionally
additional information of a selected transaction can be displayed, including an overview of the involved
request and response packets, a flow diagram, the transferred data and possible warnings and errors that
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are detected for the transaction.

7.5.1. How to use it

You can display/remove the Transactions View by checking/unchecking the Transactions View item in the
'View' menu of the Recorder. There is also a shortcut key to toggle the state. An example of the
Transactions View is dispayed below:

L) x| Transctors Viow

i1 aevtmehicny easater | pesponder  dal ollist dut bemci Lol Packet: |Flow | Datn | DataLagont |
Head Uusded 7 1 HUM 24 i 4 A
Fiosed Cupsclied 2 1 R+ 28 4 EE packet why espocode  ack code
Rosdlusds 2 1 Ao i 2 : e
iy = o
Flead 0 H H RO -40 i A B ResxElckAen = Comphehe comphete
Resd Qusdst F 1 RO -44 4 =]
F a RO o] =]
2 i} ROM 0 El
2 o ROM 1] B2
] 1] ROM 1] B3
wirke Block. 2 1 FFFFFO030000 8 u}
RAesd Block 1 2 OO0 FBFARD X 1]
Read Quadel 1 2 ROM 12 4 2
FAesd Qusdet 1 2 ADM 15 4 2
wirite Block 1 2 (OOOOTFEFBES 18 2
‘Wwirite Block 1 2 00300000020 ] 2
wirke Dusdial 2 1 BUSY_TIMEQUT 4 L
it Dlusdiet 2 1 FEFFFO0 00 4 2
Winte Duadiat 2 1 FFFFFOOMD04 4 3
‘it Ellcsck 2 1 FFFFFO07 (00 g 4
ck 1 2 32 i
Wik Black, 1 2 DOOOSFEF3AL k] =1
wiribe Blhock 1 2 QOO0 8 2
“write Dusdist 2 1 FFFFFO0 0010 4 S ;I _I
Bt e el B 1 = P T ] £

At the top of the view you see a toolbar with some buttons that enables quick selection of transactions with
warnings or errors. Below the toolbar you see the transactions table at the left and optionally the
transactions details on the right. Those optional details can be enabled and disabled with the right most
button on the toolbar.

v
Clual
Luz| »  responder
Lluap—
Qual ¥ data offset
Cluaf= =
ﬂuai data length
Oual »  |abel
Hua——
Gual ¥ Mumber
NFET
Cluadlet 2 4
Musadiet 2 4

The currently shown transactions table columns are checked in the menu. A column is shown or hidden by
clicking the corresponding menu item.

The transaction number column shows the corresponding transaction number. It is initially hidden and can
be made visible in the transaction table through the transaction column menu.

Selecting a transaction in the table will display the details of that transaction in the (optional) details part
and will also select the corresponding item in all other views of the Recorder.

7.5.2. Details

The Transaction View displays all completed and not completed transactions.

When all the packet data is loaded, transactions are formed by grouping all requests and responses that
make up a transaction together. All these transactions are displayed in a list. The details of a transaction
can be seen to the right of the list by selecting one of the transactions.

It has a toolbar of its own, a table with all the transactions and optionally an area to the right of the table
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where the details of the selected transaction can be seen.

7.5.2.1. Toolbar

The Toolbar has the following buttons:

Go to previous packet with warning(s)
When clicking this button, the previous transaction that has one or more warnings will be selected. It will be
enabled if such a transaction is present.

Go to next packet with warning(s)
When clicking this button, the next transaction that has one or more warnings will be selected. It will be
enabled if such a transaction is present.

Go to previous packet with error(s)
When clicking this button, the previous transaction that has one or more errors will be selected. It will be
enabled if such a transaction is present.

Go to next packet with error(s)
When clicking this button, the next transaction that has one or more errors will be selected. It will be
enabled if such a transaction is present.

Toggle transaction details on/off

With this button you can show or hide the transaction details of the selected transaction. In the example
above, the transaction details option is on (shown). See below for a description of the transaction details
option.

Triple Analyzer

For triple Analyzers, the Transaction View looks as follows:

RI=TE
File 3Search Hide Recorder Wew Windows Help

Hecﬂﬂﬂ| T R & § g g [...l |_|2B?8192 buffersize:lEBSME
viewGEH| @ & [73ms =] o [msrmnms o] 1R L 2 E & Time View | X

o 1]
veoDBEE| 1 1 % % [

Tranzactions Yiew X

Read Block

4

*wirite Block C a 3 i

irite Quadlet ® 3 0 FFFFFO010010 4
Read Elock, ® 0 3 Q0000g9e 1630 g
Read Block, ® 0 3 Q00008981608 32
Read Block ® 0 3 000003027000 2048
Read Block ® 0 3 000003027300

“rite Block 3 0 3 000300000020

transaction node | requester | responder | data offset datalength | labe  Packets I Flawy | Data | Data Layout
FiEad GIock ® ] 3 U000 F o0 204G "
wiite Block E ] a Q00s00000020 ] packet retry | resp. code ack. code
write Duadlet ® 3 0 FFFFFO010010 4 ;
Fiead Block c 0 3 O000D23E1630 g - AT - d'
Read Block c ] a 00000231608 2 1=a00 D0 s SOTREE oD
Fead Elock, B 0 3 000009027000 2048
Read Block ® 0 3 000009027200 2048
“rite Block ® 0 3 000300000020 8
wirite Quadlet @ 3 0 FFFFFOCT0O10 4
Read Elock, ® 0 3 Q00008981608 g
Read Block ® 0 3 000008381630 32
Read Block ] 0 3

It contains the following additional Toolbar control:

View
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This control van be used to select the Analyzer nodes to view information for. By clicking on the "a", "b" or
"c", the corresponding nodes can be hidden or shown. A red background indicates a node is shown. A
white background indicates a node is hidden.

7.5.2.2. Transactions Table

The transactions table lists all complete and incomplete transactions. They are sorted by transmit time of
the first packet of the transaction. The table has a number of columns from which one (the left most) is
always visible. The number of next columns that are visible depend on the Recorder window size and the
number and type of enabled views.

One row (transaction) can be selected and the details of that transaction can optionally be seen to the right
of the transaction table (see below).

If the Transaction View has focus (indicated by a rectangle surrounding the highlight bar) the up- and
down-arrow keys can be used to step through the transaction list. If the Transaction View or the Packet
View has focus, the left- and right- arrow keys are used to step through the packets within a transaction.

The transaction table has the following columns:

transaction
The first column displays the transaction type. The possible transaction types are:

Read Quadlet
Read Block
Write Quadlet
Write Block
Lock

Bus resets are also included in this list for the convenience of the user.Transactions are displayed in
orange if one or more warnings are found within the transactions and red when one or more errors are
found within the transaction. Details of the warnings and/or errors can be found on the optional right part of
the view (see below).

requester - responder

These columns display the source ID and destination ID respectively of the request packet for this
transaction. Response transaction will have a source ID equal to the responder column and destination 1D
equal to the requester ID.

The format of these values follows the same rule as the source and destination columns in the list of the
Packet View.

data offset
This column will hold the data offset of the associated data transfer. It equals the data-offset field of the
request packet.

data length
This column will hold the data length of the associated data transfer.

label
The last column has the value of the label field for both the request and response packets.

Triple Analyzer
The transactions table columns to show are selectable through the transaction column menu. This menu is

displayed after the table header is clicked with the right mouse button. The displayed menu is shown in the
figure below.
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ah node | reguester | respol
nurmber
ok, — 3
ok, v 3
i:ggt v reguesker %
Hlack v responder 3
Juadlet 1
3lock v data offsek 3
?:DDEE v data length g
Mok, E K]
lock |- 3
Juadlet | v  MNumber 1
ok, o T 3
ock b 1 3
Hock, b 1 3

7.5.2.3. Transactions Details
Right to the transaction table, the details of the selected transaction can be seen if the ‘Toggle transaction
details on/off button’ is pressed (on).
The transaction details box has 4 to 6 pages (depending of the presence of errors and or warnings):
Packets
Selecting this page will show the page with a list of all the packets that make up the transaction. In the
example above, the selected transaction consists of a read request packet, followed by a read response
packet.
In this packets page you also can see the retry-code and response-code (if present) of the packets and (if
the packet was followed by an acknowledge packet) the acknowledge code sent.
If you select a packet in this list, it will also be selected in the other views. So you can select it and
investigate the packet details in the Packet View or check its position on the time line in the Time View.
If you want to know the time between request transmission start and response transmission start for
instance, simply select the request, switch the Time View to relative cursor mode, and click the response
packet. The Time View will display the difference in transmission start time in its 'Cursor Time' box.
You can use the left- and right- arrow keys to step through the list of transaction packets.
Flow
Selecting this page will show the same packets but now as a flow diagram. The requester is drawn left
(vertical dark gray line) and the responder right (also vertical dark gray line). The packets transmitted
between these two nodes, for the selected transaction, are drawn as arrows. The arrows point into the
direction of transmission (from source to destination). Acknowledge packets are drawn as separate arrows.
The color of the lines is the same as used in the Time View to easily identify the packet types.
You can select a packet in the flow by clicking with your mouse on the arrow or on the labels above the
arrow. For selection, both packet and associated acknowledge (if present) are a unity. If you select a
packet (with acknowledge) this way, it will also be selected in the other views, as in the case of packet
selection on the Packets page.
Below, the same transaction is selected as the example above, but now with the Flow page selected.
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As you can see above, the retry-code, response-code and acknowledge codes are also displayed in the
flow graph, so that you easily can see how the transaction is build up.

Data
In the Data page, the data transferred by the transaction is displayed. Below the data of the same
transaction as selected above is displayed.
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Note that for Lock transactions, the ‘value’ column will be replaced by tree columns:

argument, data and old data. The argument and data values are from the Lock Request packet and the old
value is extracted from the response packet. In the example below the ‘Bandwidth Available’ register is
accessed with a Lock transaction.

x| v x| x|[w . Tiomsactions View

e e e RO o g ‘.?"_I Packets | Fow | Osa | DwaLayout |

iy Block 1] B FCP tesponas flame 8 15 = Jgad Je—— data ol data

Yleite Block B 0 FCP command hame 5 16

Weln Biock i & FCP sesponas a5 16 Barduidh 435 1597 ] ]

White Block B o FCP command franmes 10 17

wiste Block 1] b FCP tssponss hames 10 17

wiile (et 3 o FCP command frame 4 18

et Qusdat i} B FICP sesponse frams 4 18

e Block [ 0 FCP coemmand llame 8 14

Wiaite Block 1] B FICP sesponae frams 8 19

Lesck 1} B CHANNELS _#vaaL +4 8 1]
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Lack 1] [ BANDWIDTH AWML 8 L1}

cch 1] fi EEHADTH Avail, 8 {
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Lk 1} b CHANNELS M «+4 8 0 = -

| | [ E
Data Layout

The same data as displayed in the ‘Data’ page, is also displayed in the ‘Data Layout’ page, but now shown
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as a packet layout. An example of the ReadBlock transaction of above is shown below.

T rans actions View
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For Lock transactions the tree data values (argument, data and old data ) are now displayed underneath
each other. The example below shows the same Lock transaction as the lock transaction above the

previous example.

Warnings - Errors

Tianzaclions View
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Errors and or warnings may be detected for a transaction. In that case, an 'Error' page and or '"Warning'
page will be added to the Packets and Flow pages. Errors are situation where the IEEE1394 rules are
violated. For instance a request that is acknowledged with an ack_pending, but where the response is
never sent. Warnings are situations where the transaction could not be completed, but that are not errors.
For instance a request packet that is never acknowledged (because the node doesn't exist for instance). A
transaction that is not completed will always have minimal one warning (‘Transaction not completed') and
transactions with one or more errors, will always have minimal one warning.

You easily can search the transactions with errors and or warnings, by using the toolbar buttons.

Below is an example of a transaction with warnings. In this case the requesting packet was never been

answered with an acknowledge. So the request is not completed. Because there was no response, there is
also a warning that the transaction is not completed.
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7.6. Protocol View

The Protocol View is part of the Recorder and will display the result of the protocol analysis.
Currently the protocol analyzer supports the following protocols:

Serial Bus Protocol (SBP)

Internet Protocol version 4 (IP4)

Industrial / Instrumentation Digital Camera protocol (IIDC)
Audio Video / Control protocol (AV/C)

Mil1394 Protocol

AMI-C Protocol

Custom

Each protocol analyzer needs information to do the analysis correctly. Mostly this information can be found
automatically. Using the Protocol Settings dialog, you can view the analyzer settings and change or add
information manually.

The Protocol View is positioned in the lower part of the Recorder. The Protocol View comprises 3 panes
and a toolbar, see figure below.
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relations pane

The left pane of the Protocol View is the 'relations' pane. It displays the results of the protocol analyzer in
the terminology of the supported protocols. Each supported protocol has a tab page in the 'relations' pane.
The tab page shows the results found for the protocol it supports. A tab page comprises a tree, which
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displays the hierarchy of the found results.

transactions and packets pane

The right pane of the Protocol View is the 'transactions and packets' pane. It displays all involved
transactions and packets which are part of the results found by the protocol analyzer, as well as the bus
resets. The transactions, packets and bus resets are displayed in a chronological order.

If you click an item in a tree of the 'relations' pane, the item will highlight. If one or more transactions or
packets in the 'transactions and packets' pane correspond to the item, then the first of these transactions or
packets will highlight. The remaining of these transactions or packets will be indicated with a gray
background color, see also the figure above and below. The up-arrow and down-arrow keys can be used to
step through the relation list. The left-arrow and right-arrow keys can be used to expand and collapse items
in the relation list.

Conversely, if you click a transaction or packet in the 'transactions and packets' pane, the transaction or
packet will highlight. The item in a tree of the 'relations' pane to which the highlighted transaction or packet
corresponds will also highlight. The remaining transactions or packets, which also correspond to the
highlighted item, will be indicated with a gray background color again. The up-arrow and down-arrow keys
can be used to step through the transactions and packets list.

details pane

The middle pane of the Protocol View is the 'detail' pane. It displays the details of a highlighted item of a
tree in the 'relations' pane. The details of a highlighted item are its fields and their values. The fields are
defined by the protocol definition of the highlighted item. The values of the fields are retrieved from the
corresponding transactions or packets of the highlighted item.

The 'detail' pane displays the fields and their values in 2 different forms. Each form has a separate tab
page. The Fields tab page shows the fields and their values in a tree and the Layout tab page shows the
fields and their values in the layout of the highlighted item.

If multiple transactions or packets correspond to the highlighted item, the protocol of the highlighted item
determines how the fields and their values of the highlighted item are displayed in the Layout tab page. For
example protocol SBP shows all fields and their values in one large block, see figure below.
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In the figure above, the red frame indicates the highlighted transaction or packet in the 'transactions and
packets' pane. The Fields tab page of the 'detail' pane is shown in the figure below.
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The red bar indicates the highlighted transaction in the 'transactions and packets' pane, which is in this
case the second corresponding transaction of the highlighted item in the 'relations' pane.

Another example is protocol AV/C, see figure below.
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Protocol AV/C shows only the fields and their values of the highlighted transaction in the 'transactions and
packets' pane and offers navigation buttons to walk through the corresponding transactions of the

highlighted item.

IMPORTANT:

The Protocol View can only be used if a license key for software version 1 or higher is installed. For each
protocol an additional license key needs to be installed. The 'relations' pane of the Protocol View doesn't
show a supported protocol if no license key is installed for it. An exception is made for recorder files
produced by a Analyzer with a valid license key for that protocol. For details, see License Manager.

7.6.1. How to use it

To show the Protocol View of the recorder click menu item: 'View | Protocol View'. The Protocol View will be
positioned in the lower part of the Recorder.

In order to analyze the protocol for some Unit inside a node, the protocol analyzer needs information of the
Unit. The information needed is protocol dependent. The protocol analyzer will scan the recorded data in
the Recorder to retrieve this information automatically. This information is normally present in the
Configuration ROM of a node. The Configuration ROM of a node is often read after a bus reset. If this
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information can't be retrieved from the recorded data it is to be provided manually. The Protocol Settings
dialog shows all information needed by each protocol. It is filled initially with the information that could be
found automatically. This information can be changed or new information can be added manually.

7.6.2. Details

7.6.2.1.

This section describes the following parts of the Protocol View: the toolbar, the 'relations' pane, the 'detail'
pane, the 'transactions and packets' pane and the 'Protocol-Analyzer Settings'.

Toolbar
The toolbar is positioned at the top of the Protocol View.

@ e %= Protocol View |

The left side of the toolbar is divided into three parts by vertical lines: the first two parts are general and
apply to all protocols; the third section contains the buttons that apply only to the selected tab page in the
'relations’ pane. The general buttons will be explained below in the order they are displayed on the toolbar.
The right side with the name 'Protocol View' will display a star ™' if the protocol-analyzer settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzers. It initially shows information that was found automatically and you will be able to change
or add information. See 'Protocol Settings' for more information.

I—}
=

Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

5
4

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

i

Show Transactions and Packets
This button toggles the display of the right pane at the right side of the Protocol View.

Triple Analyzer
For triple Analyzers the toolbar looks as follows:
v OELE 6 | 1 % (= Protocol View | ¢

It contains the following additional control:

Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node. The
protocol view will only show the protocol information for the selected node.

7.6.2.2. Relations pane

The 'relations' pane shows the results of the protocol analyzer in the terminology of the supported

protocols. Each supported protocol has a tab page. However, if no valid license key is installed for a
supported protocol, the tab page of the supported protocol isn't displayed. The found items of a protocol are
displayed in the corresponding tab page in a tree structure. The items are not necessarily recorded in the
same order as displayed in this tree. However, all items inside the same item of the tree (at the same level)
are listed in the same order as the order of recording the first corresponding packet of each item. To find
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out the order of corresponding transactions and packets, see the 'transactions and packets' pane or take a
look at one of the other views of the Recorder (e.g. the Transactions View).

The example below shows the relations pane of an SBP analysis.
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The hierarchy of the tree shows the nodes as root items, the units as child items of the nodes and the
found results of the protocol analyzer as child items of the units. The terminology of the protocol determines
how units and found results of the protocol analyzer are displayed in a tree, see also figure above. In a tree,
the nodes are represented by their node specification ID. For more information about node specification ID,
see Protocol Settings.

Click in the tree to highlight an item. If one or more transactions or packets in the 'transactions and packets'
pane correspond to the highlighted item, the first of these transactions or packets will highlight and the
remaining of these transactions or packets will be indicated with a gray background color.

7.6.2.3. Details pane

The 'details' pane shows the details of a highlighted item in the 'relations' pane. This part is protocol
dependent, but mostly the 'details' pane will show the fields or layout of the selected item. This item may
correspond to one or multiple transactions. In the example below for instance, the 'details' pane of a 'Data
Table' item from a SBP analysis is shown. We can see that this 'Data Table' has a size of 64 bytes and is
transferred using 8 transactions. The second transaction was selected and the data corresponding to the
selected transaction is indicated with a red bar.
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7.6.2.4. Transactions and packets pane
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For more informattion about the 'details' pane, see the corresponding protocol chapters.

The 'transactions and packets' pane shows the involved transactions and packets of the results found by
the protocol analyzer. It also shows all bus resets, see figure below. The 'transactions and packets' pane

lists the transactions, packets and bus resets in a chronological order.

tranzachions and packets
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The 'transactions and packets' pane may list transactions and packets of multiple protocols. If this is the
case all transactions and packets of the protocol of the highlighted item in the 'relations' pane are displayed
in their normal text color and all transactions and packets of the other protocols are displayed with a gray

text color, see also figure above.

7.6.3. Protocol Settings

The Protocol View displays the result of the protocol analysis. To do the analysis correctly, the protocol
analyzer may need some information about the nodes connected to the Analyzer during the Recording.
Mostly, this information can be found automatically by the analyzer software. The Protocol-Settings dialog
will display this information and you may change or add information manually if needed. Manual changes in
this dialog you can store using 'Export' button, or import some saved protocol settings using 'Import' button.
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To get original protocol settings use 'Revert' button.

Below is an example of the Protocol-Settings dialog. In this example you can see the settings for the SBP
protocol.
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Mostly the protocol analyzer will need information about the Units inside the nodes that comply to the
protocol. For example the SBP protocol will need to know which nodes contain SBP Units and for these
Units it needs to know the 'Management Agent, 'ORB size' and supported 'Command Set. All this
information can be found in the Configuration ROM of the node. The analyzer will search for
Configuration-ROM reads to find out this information automatically.

Node Specifications

To specify a device on the bus within the recorded data, we use a Node Specification. We can not specify a
device with only one node ID, because the node ID of a device may change after a bus reset. So to fully
specify a device, we will need a node ID for each reset segment.

Reset Segments

With a reset segment we refer that part of a recording where the node IDs do not change. Thus resets are
the boundaries of reset segments. All recorded data, up to the first reset event (reset 1) is called
reset-segment-0. All data up to the next reset (between reset 1 and reset 2) is called reset-segment-1, etc.
Below we will explain how you can make Node Specifications using reset segments.

Triple Analyzer

Below is an example of the Protocol-Settings dialog for a triple Analyzer. It shows the settings per Analyzer
node. In this example you can see the settings for the SBP protocol of Analyzer node a. Settings of the
other Analyzer nodes are selected with the control above the Node Specification.
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7.6.3.1. How to use it

If you need to specify Units for some protocol manually, then you first have to make a Node Specification
that specifies the node in which the Unit resides. Then you can specify the Unit and the information that is
needed for the Unit. This Unit information is protocol dependent and will be described in the chapers
describing the corresponding protocol.

Creating Node Specifications manually

To specify a node, you can specify the node ID for each reset segment that is present in the recorder data.
You can create a new Node Specification by clicking the 'New' button below the Node-Specifications table.
In the example below Node Specification 1 specifies a (manually added) device that was not present (or
unknown) during reset-segment 0, and 4, and had a node ID of 1, 0 and 4 for reset segments 1, 2 and 3
respectively. Note that a gray table cell indicates that the node ID for that segment is not editable. In the
case of Node Specification 1, above, the node ID for reset-segment 0 is not editable because no
transactions were recorded during that segment at all, thus no node ID is needed.

~ Mode 5pecification
Sesrch cunent | Found Units: |'l.-"5T TECHNOLOGIESINC. [0x00000707 D000A027] kan O [SCS1) _:_,I
Fournd ELIEA values: I [D000001 0 000040 2T) ;I Select/idd
spec | ELIE4 reset D resetl | reset2  reseld  resetd
B0 D=00C000 0700004027 1) none nane 3 1 nang
unknown nong 1 i} 4 nane
Remove | MHew I

Adding Node Specifications semi automatically by EUI64
Another way to specify a node across reset boundaries is to use the EUI64 of that node. This value will
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(normally) be present in the Configuration ROM of the device. All EUI64 values for which one or more
reads have been recorded are listed in the 'Found EUI64 values' box somewhere at the top of the dialog.
When selecting such a value and clicking the 'Select/Add' button to the right of it, the Node Specification for
that device will be added if it is not already present. The node IDs for each reset-segment will be filled in
automatically as follows: If during a particular reset segment, the read of the selected EUI64 is detected,
the node ID of that segment will be filled in with the corresponding node ID, and the cell is set to not
editable (gray cell). For all other segments, the value 'none' will be filled in and the cell will not be editable
(gray) if no transactions are recorded at all for that segment (and thus no node ID is needed). For the
segments for which no corresponding EUI64 read was found you can specify a node ID manually (unless
the cell is gray, indicating that no node needs to be specified).

Adding Node specifications semi automatically by Unit

The protocol-analysis software does not only search for EUI64 reads, but also for Configuration-ROM
reads that read information about Units inside the nodes. Each supported protocol can recognize Units that
comply to the corresponding protocol. These Units are listed in the 'Found Units' box. Selecting such a Unit
in this box and clicking the 'Select/Add' button to the right of it, will add the corresponding Node
Specification just as described in 'Adding Node Specifications semi automatically by EUI64'. In addition, the
Unit specification is also added to the 'Units' table below the 'Node Specifications' table.

Using currently connected devices to add Units

If the 'Found Units' box does not contain the Lun you want to add, but the device containing this Unit is still
connected to the Analyzer, you can click the 'Search current' button. This will add all Units of the currently
connected devices to the 'Found Units' box. Clicking the 'Select/Add' button for such a Unit, will add the
correct Unit information, but the correct node IDs for each reset segment can only be found automatically if
the read of the corresponding EUI64 has been recorded for that segment.

Save Settings

The protocol-analysis settings are stored in the recording file. So, if after making a recording you save the
recording to a file, all current protocol settings are stored in that file as well. If you open a recording file and
change any of the protocol-analysis settings, a dialog box will be displayed before the currently loaded
recording will be removed from memory. This allows you to cancel the action and save the modified
recording.

7.6.3.2. Details

The Protocol-Settings dialog consists of two main parts. The Node-Specifications part at the top to specify
nodes across resets (as explained above), and at the bottom, a protocol-specific part for protocol-specific
information (including Unit information). Between these two parts, general options can be selected.

Node Specifications
The 'Node Specifications' part consists of a table with the Node Specifications and some combo boxes and
buttons to help with the creation of new Node Specifications.

Combo box Found Units
The combo box shows the found units of the nodes on the bus.

Combo box Found EUI64 values
The combo box shows the found EUI64 values of the nodes on the bus.

Table Node specification

Each row in the table 'Node specification’ relates to a node on the bus. The table shows in column 'spec'’
the defined logical ID of a node; it shows in column 'EUI64' the EUI64 value of a node and it shows in the
columns 'reset 0 .. reset n' the node IDs of a node retrieved from the recorded data in Recorder. The node
ID of a node may change after a bus reset. So the node ID is to be known for each reset segment. With the
reset segment that part of a recording is referred to, where the node IDs do not change. Thus, bus resets
are the boundaries of reset segments. All recorded data up to the first bus-reset event (reset 1) is called
reset segment 0. All recorded data up to the next reset (between reset 1 and reset 2) is called reset
segment 1, etc.

Using the checkbox before each Node Specification in the table you can enable or disable each node
individually for analysis. If the box is not checked, all units inside this node will be excluded from analysis by
any protocol.

General Options
At this moment, one general option exists:

Copyright 2017 DapTechnology, 9/1/2017 109



Recorder

Mark unhandled packets

This checkbox can be used to have all packets marked that aren't part of any protocol. It works like this:
before the protocol analysis starts, all packets are marked that might be part of a protocol (request,
response and stream packets). During analysis, any packet that is part of a protocol is unmarked. After the
analysis, the Packet View or Transaction View can be used to check which transactions or packets are not
included in the Protocol View.

Protocol-specific information
The dialog shows in the lower part the supported protocols. Each supported protocol has a tab page. If a
protocol has no installed license key the tab page is disabled.

Protocol tab pages

Click on the tab to show the associated protocol tab page on top. The information on the tab pages are
protocol dependent, but most will include Unit information as described above. See the seperate protocol
chapters for more information.

Table Units

For most protocols, a Units table will be present. The rows in the table 'Units' relate to units, which support
the corresponding protocol. The table shows in column 'Unit' the unit ID of a unit; it shows in column 'Node
spec.' the Node-Specification number for this unit and in the remaining columns it shows the
protocol-dependent settings. Notice that the Node Specification for this Unit is indicated with a number.
This number corresponds to the 'spec' number in the Node-Specifiaction table.

See the corresponding protocol chapters for more information.

7.7. Packet Marking

Packets and events can be marked. You can mark or unmark them individually or use a packet search. A
packet search can be peformed on all packets or on the selected packets so that you can narrow the
search step by step. You can easily step through marked packets to investigate them and marked packets
can be exported to a Analyzer packet file (*.fsp) or text file.

Marked packets will have a black dot left in the packet list of the Packet View (left to the colored packet
rectangle). In the Packet-View example below a reset event and some packets are marked.

Velefe]x]e)s) s @ Packets View

WPy SeliD0 d =
B Phy5eiDO ] ﬂ
1o B [baas resed 4]
s P51 DO a8
s MPHeSeDD 8
=l PhySeliD0 a8
WPhlrkdn 3
M Resdieq 16 Q 1 1} ¥ pending
W Fendiieg L] 1] 9 1 ]
M ResdFesp ruil] 1 o i} 1 compheln Coemplete
W FiasdFeg 113 1} 1 2 ® presrpchng
M Readinsp ol 1 ] ] " congplite coemplete
ol Fesdfieg 16 i} 1 ] ¥ pending
o W RandResp ol 1 ] k] * cofmplte toenplate
W RexFeg 18 1] 1 4 b1 pending
M Resdesp 20 1 o 4 ® complela ooinplabs
W Rendfieg 16 1] 1 § " penvding
M Resdesp 20 1 1] 5 o complele complate
o W Flendfieg 16 1] 1 [ ® pesrucing
el Readesp ] i i} [ .3 complete complete
1] 1 7 .
H A= 1)
o Bl FleadFieq 1€ i 1 ] " pencng
o ReadResp X 1 ] ] ] cofplete ieaplate
W Rexdieg 168 1] 1 9 " pending :l

You can easily step through the marked packets using the ‘Go to previous marked packet’ and ‘Go to next
marked packet’ buttons in the toolbar of the Packet View.

Packets can be marked in several ways:

¢ Clicking left in the packet list of the Packet View (the area of the black dots).
e Using the Mark and Unmark menu functions.
¢ Using the Advance Search function.

Marked packets can be exported to a Analyzer Packet file (*.fsp) or to a text file using the 'Export' function
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in the 'File' menu of the Recorder.

Mark / Unmark with mouse clicks

To mark/unmark a packet with a mouse click, click left to the colored packet rectangles in the Packet View
(completely left in the table). A black dot (left of the colored packet rectangle) indicates marked packets. If
you only need to mark or unmark a few packets, this is a quick and easy way to do this.

Mark / Unmark with menu functions

To mark/unmark a lot of packets, you can use the Mark and Unmark menu functions described above in
the ‘menu’ paragraph. Using these functions you can mark or unmark all packets or a range of packets.
Using the range mark/unmark function you can also choose between isochronous and asynchronous
packets and some additional conditions (channel, source and destination ID).

Mark / Unmark with Packet Search function
Using the Advanced Packet Search function you will be able to mark/unmark a more specific selection of
packets. See the Packet Search function for more information about packet searching.

7.8. Packet Searching

Packets and events can be marked. You can mark or unmark them individually or use a Packet Search
dialog. You can mark or unmark packets by specifying search criteria, such as packet type, its
acknowledge type, packet speed and values of specific header or data fields. A packet search can be
peformed on all packets or on the marked packets so that you can narrow the search step by step. You can
easily step through marked packets to investigate them and marked packets can be exported to a Analyzer
packet file (*.fsp) or text file.

Marked packets will have a black dot left in the packet list of the Packet View (left to the colored packet
rectangle). See Packet Marking for more information about packet marking.

7.8.1. How to use it

When selecting the Advanced Search in the Search menu of the Recorder window, the Search dialog will
be shown. An example is shown below. Here you can specify a selection of packets that have to be marked
or unmarked. The selection consists of a combination of sets. A set consists of all packets that satisfy a
number of selection conditions. The conditions on which packets in a set are selected are: Packet Type,
Acknowledge type, Packet speed, specific field values of the Packet Header and specific field values of the
Packet Data, or a combination of these.

You can choose if the selected packets need to be marked or unmarked. When marking, you can choose if
the current marked packets need to be unmarked, and if you only want to search in the currently marked
ones (see below for more details).

Apart from selecting packets on specific conditions, some packet types (like phy packets) and events (like
bus resets) may be included in the selection directly.
Below we will describe the different parts of the Search Dialog in more detail.
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7.8.2. Details

Below, the different parts of the Search dialog are described in more detail.

7.8.2.1. Mark / Unmark options

At the top of the dialog you can choose if you want to mark or unmark packets and set some other options.

Mark/Unmark radio buttons
With these radio buttons you choose between marking and unmarking packets and events.

Add to currently marked ones

When marking packets, and this checkbox is checked, the selected packets will be marked and the
currently marked packets will stay marked too. Otherwise, the currently marked packets will be unmarked
before the selected packets are marked.

Only search in the currently marked ones

When marking packets, and this checkbox is checked, only the currently marked packets will be checked.
Unmarked packets are left unmarked.

When unmarking packets, the search is always done only on packets that are currently marked.

7.8.2.2. Search result

At the top-right of the dialog you will find an indication of the number of currently marked packets and the
number of currently unmarked packets.
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When the search is performed (Search button clicked), new packets may be marked or marked packets
may be unmarked (depending on the chosen options). These changes will be reflected in the current
number of marked and unmarked packets.

Note that you can easily examine the marked packets using the buttons to get to the previous and next
marked packet in the toolbar of the Packet View and using the menu functions in the 'Search' menu of the
Recorder window to go to the first or last marked packet.

7.8.2.3. Set selection, Search button and Close button

At the bottom of the dialog you will find the Search button, Close button and the Include packets defined in:
box.

Search

When clicking the Search button, the search is performed. Packets and events may be marked or
unmarked and the number of currently marked and currently unmarked packets will reflect the result
(top-right of dialog).

Close
When clicking the Close button, the dialog will quit without doing the search. No packets will be marked or
unmarked and the number of currently marked and currently unmarked packets will not change.

Include packets defined in:

Here you can type in a set name or any boolean combination of the four sets. All packets that are included
in the search and that fit the Set or combination of Sets, will be marked or unmarked (depending on the
chosen option). In the example above, all packets that fit the description of SetA will be marked, others will
be unmarked.

The set names that can be used are 'seta’, 'setb’, 'setc' and 'setc'. The names are not case sensitive, thus
'SetA' is valid too. You can also use just 'a', 'b', 'c' or 'd' (or 'A’, 'B' etc.) for the set names. The Boolean
operators are 'not’, 'and' and 'or'. But they may be substituted by the characters "', '&" and '|' respectively.
Parenthesis may be used to group the Boolean operations.

Some examples of valid expressions are:

setc

NOT SETB

(seta or setb) and not setd
ISetA & (SetC | SetB)

a

C or D

Note that a red cross will be displayed before the boolean expression when there is an error in the
expression.

7.8.2.4. Packet Sets

Up to four Sets (SetA, SetB, SetC and SetD) can be used for the packet search. A Set defines a subset of
all asynchronous and isochronous packets by specifying packet types, packet speeds, packet
acknowledges, and optionally value conditions for one or more header and or data fields.

A packet is said to 'fit' the Set if all specified conditions are met. Thus, when the packet is of the specified
type, and the packet is of the specified speed, and the packet is acknowledged by the specified
acknowledge, and the optional header-field and data-field conditions are met, then the packet 'fits' the Set.

A Set page has the following parts:

Primary Packets or Phy Packets selection

Primary Packets box to select primary types

Packet Speeds box to select which packet speeds are included
Acknowledge box to select which acknowledge should follow the packet
Header Values box to specify optional header field conditions

Data Values box to specify optional data field conditions
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Primary Packets or Phy Packets
Here you can select whether this set specifies primary packets or phy packets. Primary packets are
Request packets, Response packets, Cycle Start packets or Stream (isochronous or asynchronous)

packets.

If you select Phy Packets, then you can specify optional phy-packet field-value conditions using the
Data-Values box. The Header-Values box will be disabled for the Phy Packets.
If you select Primary Packets, then you can select packet types in the Primary-Packets box. You can
specify optional header-value conditions in the Header-Values box and optional data-value conditions in the

Data-Values box.

Packet Speeds

Here you can select which speed a packet should have to fit the Set. If no speed is selected at all, no
packet will fit the Set at all. If you select all speeds, the speed of a packet doesn't matter. In the example
above, packets of speed 100Mb/s or 200Mb/s do not fit SetA.

Primary Packets

Here you can specify which primary packet types may fit the Set. All types for which the corresponding
checkbox is not checked, do not fit the Set. So in the example above, only ReadBlockResponse packets

may fit SetA.

If one or more types are selected, then only those lines in the Header-Values table will be enabled for which
the corresponding field is present in all the selected types. If you select, for instance, only request types,

then the Destination-Offset field will be enabled. you can put a condition on this field. But if you also select
a Response, this field will be disabled because it is not present in a Response packet.
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There are also some buttons to quickly select multiple types at once:

All
Clicking this button will select all types.

None
Clicking this button will deselect all types.

Requests
Clicking this button will select all request types.

Responses
Clicking this button will select all response types.

With Data quadlet
Clicking this button will select all packet types, for which a data quadlet is present in the header.

With Data block
Clicking this button will select all packet types, for which a data block may follow the header.

Acknowledge

Here you can select all different acknowledge types, including invalid and erroneous acknowledge or
packets without acknowledge. A packet will only fit the set if it has one of the specified acknowledge types.
By default they are all checked, which in fact means that there is no condition on acknowledge type.

When the no acknowledge checkbox is checked, the packet does fit the set when it is not acknowledged by
any acknowledge packet (any 8-bit packet).

When the others (invalid and erroneous) checkbox is checked, the packet fits the set when an invalid or
erroneous acknowledge is detected for the packet. An erroneous acknowledge is an acknowledge packet
(8-bit packet) for which the inverse check fails. An invalid acknowledge is an acknowledge for which the
4-bit invert check is ok, but with an invalid ack type.

There are also some buttons to quickly select multiple types at once:

All
Clicking this button will check all checkboxes, which in fact means that there is no condition on the
acknowledge.

Any Ack

Clicking this button will check all checkboxes except the no acknowledge checkbox. This means that the
packet will fit the set if there is an acknowledge. It doesn't matter if it is an invalid acknowledge or even
erroneous one, as long as there is one.

No Ack
Clicking this button will check only the no acknowledge checkbox. This means that a packet does fit the set
when it does not have an acknowledge.

Not Compl.
Clicking this button will select all acknowledge types indicating that a request is not completed yet. The
selected types are the Pending, Tardy and the three Busy types.

Errors
Clicking this button will select all packet types indicating an error and will select the others (invalid and
erroneous> checkbox.

Header Values

Here you can specify additional header-field conditions. As mentioned above, only those fields will be
enabled that are present in all packet types selected in the Primary-Packets box. For each enabled field, a
condition may be entered.

A condition can be set by specifying a condition and a value. In the example above for instance, a condition
is set on the Source field.

A packet only fits the Set if all specified conditions (and that are not disabled) are true for the packet.

In the example above for instance, a packet does not fit the Set if the Source field is not equal to OxFFC1.
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The Header Values table has the following columns:

o Field. The Field column displays the header-field name. Note that only those fields are enabled that are
present in all the selected types in the Primary-Packets box. Fields not enabled are displayed with a gray
color.

e Cond. Here a compare type can be selected. You define a compare type by clicking in this field and
select the type from the combo box. You can select the following types:

e == condition met if the packet-field value equals the specified Value.

¢ /= condition met if the packet-field value does not equal the specified Value.

e <= condition met if the packet-field value is less than or equal to the specified Value.

e >= condition met if the packet-field value is greater than or equal to the specified Value.

You can also select an 'empty' operation, meaning that the field condition has to be removed.
Selecting this will also remove the field Value.

Note that for each byte in the packet, only one condition may exist, unless the condition is '==". You
can for instance not put a '<=' condition on the Transaction Label field if there is also a condition other
than '=='on the Retry Code field. If both conditions are '==", there is no problem. The software will
inform you about possible conflicts as soon as you try to Apply the settings.

e Value.Here you can specify the value for the condition. You can enter values in decimal or hexadecimal
notation. If you clear this field, the compare type in the Cond. columns will be removed too. Together with
the compare type from the Cond. columnm it specifies the condition the packet field should have to fit the
Set.

o Mask. Before the packet field is compared with the Value, a logical and is performed with this optional
Mask value. It can be used to mask one or more bits before the compare is done. For each bit in the
mask with value 0, the corresponding bit in the packet field and the corresponding bit in the specified
Value will be cleared before they are compared. If, in the example above, a mask value of 0x003F was
specified for the Source field, then effectively only the lower 6 bits are compared because all other bits
will be zero-ed by the mask operation.

Data Values

Here you can specify additional data-field conditions. Basically, it works the same as the header-field
conditions, but because the format and size of data fields are not fixed, a powerful packet-data editor has
been added. Here you can select the format for all kinds of data-payload types.

In the example above for instance, the CommandOrb format (part of the SBP2 support) has been selected
as the packet payload format. This gives you some fields on which conditions can be set. In the example
above, the conditions are such that a packet will fit the set only if the rq_fmt field equals "SBP2 standard",
the direction field equals "Read", the speed field equals "S100" and the 'data size' field is greater than or
equal to 1024. Note that some values can be selected by selecting a symbolic value from a combo box, so
you do not have to look up these values. If you want to know the values of these symbolic names, you can
look inside the 'Layout' tab, or you can use a right mouse click and select the 'Decimal’-values option for
instance.

For some formats, there may be a data field for which you can define a separate sub-format in an
additional tab. Here you can also add additional conditions for the fields in that sub-format. In the
CommandOrb format example above for instance, the 'command' field can be sub-formatted in an
additional tab. In the example below this additional '‘command' tab has been selected. The 12-bytes
command is shown here. Now you can select a separate format for this 12-bytes command. In the
example, we chose the 'Simplified direct access' command set, which is part of the SCSI specifications.
This format can show all SCSI commands that are part of that set. When you select another operation
code, the format will adapt to the format for that particular command. This way it is very easy to add
additional conditions on fields that are specific for a command set and specific to a command from that set.
In the example below for instance, additional conditions are added so that only a READ(10) command that
has also a 'transfer length' field value of 1024 or more fits the set.

116

Copyright 2017 DapTechnology, 9/1/2017



Recorder

—[ata Values
pavload size [bytes); I32 a:
Payload | command |

farmat; I SBP - SCS1:5implified direct-access [REC) - command :_I gzize [bytes]: |12

Field Cond. | Walue M azk
operation code == READO)

logical block address ]

tranzfer length »= 1024

+ - control

+- remaining bytes

ol | ]

Depending on the license keys that are installed, you can select all kinds of formats and optionally sub
formats where needed. There are formats for the SBP protocol, IIDC protocol, IP4 protocol and AV/C
protocol. You can also select the format 'unformatted' to be able to set any kind of condition on any bits.
Now we will describe the different parts of the Data Values box:

payload size (bytes):

Here you can enter the payload size of the packet expressed in number of bytes. It will specify the size of
the data shown in the 'Payload' tab. Changing the value will also change the size (bytes) value in the
'Payload' tab. This value will automatically be adapted if you specify a new value for the 'Data-Length
Async. packet' field in the Header Values box.

Format tabs

The 'Payload' tab will always be present. It describes the whole payload. If a field can be described with a
sub-format, an additional tab will be present for the format of that field. See 'command' tab in the example
above. All tabs have the same parts in it:

o format. With this combo box you can select the format of the packet or sub-format of the field. Note that
the formats you can select from depend on the license keys that are installed for the currently connected
Analyzer. If no Analyzer is connected, there will only be the unformatted option.

o size (bytes). Here the number of bytes will be displayed that correspond to the data in the selected tab.
For the 'Payload' tab this will be the size of the complete payload as indicated in the payload size (bytes):
above it.

e parameter. Sometimes a format may need extra parameters to be able to format the data correcitly. In
the example below for instance, the selected format is one of the command sets for the command data
for the SBP2 protocol. Command data is returned as a reaction on a command. In this case, the
command has an operation code that determines the format of the command data. Thus to be able to
format a command data packet, you will need to enter an operation code. In such situations, a parameter
combo box will appear. Here you can select a parameter and enter the value for it in the box right of it.
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For some parameters, the value can be entered by selecting a symbolic value from a list of symbolic
values in a combo box.

o Fields. The formatted payload or field can be shown as a table or a layout picture. The Fields tab shows
the table. Here you can enter the data-field conditions just as you could do with the header fields. The
table has the following columns:

e Field. The Field column displays the data field name.

e Cond. Here a compare type can be selected. You define a compare type by clicking in this field and
select the type from the combo box. You can select the following types:

o == condition met if the packet-field value equals the specified Value.

¢ !=condition met if the packet-field value does not equal the specified Value.

o <= condition met if the packet-field value is less than or equal to the specified Value.

e >= condition met if the packet-field value is greater than or equal to the specified Value.
You can also select an 'empty' operation, meaning that the field condition has to be removed.
Selecting this will also remove the field Value.
Note that for each byte in the packet, only one condition may exist, unless the condition is '==". The
software will inform you about possible conflicts as soon as you try to Apply the settings.

e Value. Here you can specify the value for the condition. Note that the values are dispayed in a form
depending on the field type. For instance the 'transfer length' field in the example below is displayed
as a decimal number. The 'logical block address' field is displayed as hexadecimal number and the
'operation code' field is shown using symbolic values.

(e o o o
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Decimal and hexadecimal numbers can be entered decimal or hexadecimal. For fields with symbolic
values, a combo box will be displayed when clicking on the value so that a value can be chosen. You
can change this behaviour by selecting another display form (overruling the automatic form) using
the right mouse button as described below.

If you clear this field, the compare type in the Cond. columns will be removed too.

Together with the compare type from the Cond. column it specifies the condition the packet field
should have to fit the set.

e Mask. Before the packet field is compared with the Value, a logical-and is performed with this Mask
value. It can be used to mask one or more bits before the compare is done. For each bit in the mask
with value 0, the corresponding bit in the packet field and the corresponding bit in the specified
Value will be cleared before they are compared.

Using a right mouse click in the Field table you can popup a menu to select one of the following

options:

e display form. You can select if the value of the fields should be displayed Hexadecimal, Decimal or
Automatic. Automatic (default) means that the format will determine the display form for each field
separately. One of the automatic forms can be a symbolic value.

e Select All. With this option you can quickly select all fields in the table.

e Import and Export. With this option you can import or export the selected field(s) or all fields.

If you choose to import, a file dialog is presented. You can select to import from a hex data file
(*.hex) file or quadlet data file *.qdl file. See File Formats for more information on these formats.

If you choose to export, you can select the type of export in a little dialog and then with a file dialog
you can select a file to export to.

e Hex/Ascii edit. With this option you can edit the selected field(s) or all fields using a hex/ascii editor.

o Layout. The formatted payload or field can be shown as a table or a layout picture. The Layout tab shows
the layout picture. The same fields are presented as in the 'Fields' tab, but now you can see the sizes of
the fields and how they are positioned in the data block. Note that reserved fields are shown here too.
Reserved fields are not shown in the 'Fields' table.

Save/Load Search dialog settings file
Your customized search criteria can be saved from and loaded to the dialog. An files has the extension of
"* frs". Save and Load buttons are located at the bottom of the dialog.
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7.8.2.5. Others page

As well as specifying packets using the packet sets, we can also quickly include packets and events using
the 'Others' tab page. On this page you will find a number of packet types and events that can be included
by checking those check boxes. All the checked packets and events will be marked or unmarked. Below is
an example of the 'Others' page. In this example all reset events and Phy-SelflD packets will be marked
when the 'Search’ button is pressed.

E3 Search Dialog EE®

[~ Add to curently marked ones [~ Only zearch in the currently marked ones cunently Marked ID

= Unmark currently Unmarked |238012

Dthers ISetA | stk | seic | setn |

—Includ

™ Packets with emarz

[T Resets

I~ PrySelfD packets

I~ PhypConf, packets

[ Phulinkon packets

[~ PryEstend. packets

I~ Unknown packets

™ Hidden packets [prefis ol

[~ Acknowledge only packets

Search | Include packets defined in: [ |Setd Sawve Load Cloze |
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Chapter 8. Symbol Recorder

NOTE: The Symbol Recorder module is only available on FireStealth analyzers with a Symbol Recorder
Module license.

The 'Time View' enables the user to view the timing of symbols, packets and toning as they occur on the
connection. A time cursor is used to make time measurements and for selecting individual symbols.

The 'Packet View' displays all packets in a list. Each packet can be viewed in detail, by showing its packet
fields, packet layout or packet errors. Packets can be displayed as any possible packet type, so the user
can find out what kind of packet an erroneous packet may be.

The 'Symbol View' displays the details of a selected item.

8.1. Main Window

You can open the Symbol Recorder by clicking on the Symbol Recorder button in the main window, or
select the Symbol Recorder from the 'FireSpy' menu at the top of the main window or one of the other open
windows. It is also possible to start the Symbol Recorder stand alone application from the Windows Start
menu. Only the standalone version is capable of controlling multiple analyzers at the same time.

When you open the Recorder, the window below will appear.

ISR
File Recorder Tools Wiew Help
[sa0 =][ T @ m = ¢ K-X-X-) o buffer size: [380 MB
Qqqlh |RB_[€T?’TIE._.II mﬁm&“ewx
Name | Value Symbols |
0.000000us 0.000100us 0.000200us 0.000300us 0.000400us 0.000500us 0.
< > EliDFFs.etI Symbol View x || & E & B Packet View | X
Property [ value | Packet Type: |
Show As Packet: Iunf-:-mlal'la-:l _I -
i 100Mb ¢ 200Mb ¢ 400Mb ¢ 300Mb ¢ 1600Mb ¢ 3200Mb
Fields ILEryout |
Field Value

The window is filled with different kinds of views for the recorded data. You can switch them on and off. The
Time View is always displayed (if enabled) at the top. The remaining views share the area between them .
You can enable and disable the different kinds of views using the 'View' menu. In the picture above, the
Time View, Symbol View and the Packet View are visible.
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8.1.1. How to use it
8.1.1.1. Display Symbol Recorder Files

Initially, there is no recorded data and the views are empty. You can load a symbol recorder file into the
Symbol Recorder using the 'Open' command of the 'File' menu. You can select a file (extension .sym) and
it will be loaded. In the example below, the recorder file 'twoanalyzers.sym' is opened.

SymbolRecorder - C:\Program Files (x86)\FireDiagnostics Suite 5.0\examples \twoanalyzers.sym - FireStealths =]
File Recorder Tools View Help
[sam =] T @ = =i EX-X-3 Mo bufersize: [£80 MB
QaqQ It k| |T[ o [ 202505852692ms | Time View | X
Name Walue Symbols
C1075 [A->BL.Annotation R R [R -
C1075 [A>B].Symbols | SPEEDD |
C107S [A>B] Packets |0 L T T T e e T e e e e e e e e
C1075 [B-»Al.Annotation R R R
C1075 [B-=A].Symbaols
C1075 [B-»A].Packets
B43EB [A-+B].Annotation R R R
B436B [A>B].Symbols | DATA_PREFIXrd>0
B436B [A>Bl Packets LT T e e e T e e e e e e e
B436B [B-=A].Annotation R R R
Il ONE_EVEN - ISOCH_N(| il : : [N
B43EB [B-=A].Packets
0.000000us 221355 875700u  442751.751400us  664187.627100us  885583.502800us  1106579.378500us 13233'._
-
4| | 4|
< > BitOffset [200777332 Symbol View | x (|6 B & & Packet View | X
Property Value I Packet Type: IStream
Time 201108-10 18:15:12.179 231 307 Show As Packet: [[Sieam <] =
Type Token '
Mame SPEEDB k= 100Mb ¢ 200Mb (¥ 400Mb T B00Mb € 1600Mb ¢ 3200Mb
Court 1
Symbol Name c12 Fisds | Layout |
10B Code 04F Field Value
Decoded Data fhex) o7 data length 40 -
Corttext Inside Packet tag 0 1
Disparity 0 channel k)|
Running Digital 0 teode stream
Scrambler 713 synchronisation 1]
Syne Offset 200777330 header CRC 51022669
data[(] 0x0000o000 [....]
data[1] 0x0000o000 [....]
data[2] ox0o000o000 [....] b
data[3] ox0o000o000 [....]
data[4] ox0o000o000 [....]
data[5] ox0o000o000 [....] LI

You can use the 'Recorder' menu or toolbar buttons to start recording raw data into internal memory of the
Analyzer, and download them to the host. The recorded data can be viewed in the same way an opened file
can be viewed. The recorded data can also be saved to disk as a symbol recorder file using the 'Save As'
command in the 'File' menu.

8.1.1.2. Record Symbols

Before making a recording it is important to set the correct speed and polarity. The speed should be set to
the actual connection speed of the connection the FireStealth is placed in line with. The polarity should be
set according to the actual polarity of the two cables plugged in. Please refer to the section about
FireStealth connection settings.

If the internal symbol recorder memory of the Analyzer is empty, you can start recording by selecting the
'Start' command from the 'Recorder' menu, or clicking the 'Start Recording' button in the toolbar.

When the internal recorder memory is not empty, you can clear it with the 'Clear' command in the
'Recorder' menu or by clicking the 'Clear FireSpy recorder memory' button in the toolbar.

The 'Recorded bytes' box in the toolbar will display the number of recorded bytes, and the 'Record progress
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bar' in the toolbar will indicate the part of recorder memory that is filled with data.

Note that when the Recorder is not triggered yet, only the part before the trigger indicator in the progress
bar (the little vertical line) will be filled. If this part becomes full, recording continues and old data will be
removed from the memory while the new data is stored (cyclic buffer). After the Recorder is triggered, the
data will be stored after the trigger position until the recorder memory is full.

If recorder memory becomes full, the recording is automatically stopped. You can also stop the recording
manually by selecting the 'Stop' command in the 'Recorder' menu, or clicking the 'Stop Recording' button in
the toolbar.

8.1.1.3. Download and process symbols

When the recording has been stopped, you can download the recorded data by selecting the 'Download'
command in the 'Recorder' menu or clicking the 'Download recorded data from Analyzer' button in the
toolbar.

After the download, the data can be viewed using the different kind of views.

The recorder records every bit that is send over the bus, the processing of the recorded data is done in
software on the host. The processing starts simultaneously with the downloading of the data. If more than
one analyzer is used to examine a bus, the downloading can also be done in parallel. The progress dialog
will show the progress of each process. As the amount of data can easily get too large to fit in memory, the
decoded data is saved to file during the process.

Download fromC1075— [IRRN 18%
Processing £1075 [4>8] [IERN 18%
Processing £1075 [B>4] ERN 18%
Download romB4368 | RN 18
Processing:B4388 [428] IR RN 18%
Processing:B4368 [B-34] ||||| 18%
Witing | 0%

8.1.1.4. Triggering
The Recorder can be triggered in different ways:

¢ You can click the 'Trigger' button in the toolbar or invoke the "Trigger' command in the 'Recorder' menu.
¢ You can apply a trigger pulse on the external trigger input on the Analyzer device.

The hardware-trigger logic will be described in full detail in 'Filter/Trigger'. Please be aware that for
FireStealth only the General Trigger functionality is available.

Each time you start the Recorder, a check is made if the user changed some settings in the Filter/Trigger
Settings window. If so, the user will be asked if these changes need to be activated or ignored before
starting the recording.
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8.1.1.5.

Using multiple analyzers

When multiple FireStealth devices are connected to the same topology it is important that they are
synchronized to an IRIG-B122 time source. It is also possible to control multiple devices without time
synchronization but then then Recorder simply assumes all analyzer recordings started at exactly the same
time.

To control multiple analyzers please open the standalone "Symbol Recorder" from the Start menu. (Start-
>Programs->FireDiagnostics Suite x.x->FireSuite Tools -> Symbol Recorder). The application will first
show a device selection dialog which allows selecting multiple devices before pressing ok.

When each FireStealth is connected to an Irig-B122 Decoder using a small Sub-D cable and the Irig source
is properly connected to the Irig Decoder boxes then time synchronization can be setup from the settings
dialog:

¢ Please make sure all devices used are setup in Master as described here.
o Please make sure external timing is used for recordings as described here.

8.1.2. Details
8.1.2.1. Menus

8.1.2.2.

File

Open

With this command you can open an existing Symbol recorder file. By default these files have an extension
of .sym. You can also choose to open a raw .bin file. These files are saved during the download phase and
only contain the raw bits and a direction. There is no timing information available in these .bin files which
means the two streams will most likely not be correctly time aligned.

Save As

With this command you can save the current Recorder data as a Symbol recorder file. By default, these
files have an extension of .sym.

Recorder data saved this way, can later be viewed again by using the 'Open' command of the 'File' menu.

Recorder
In this menu you will find the following Recorder control commands: 'Start', 'Stop', 'Clear’, 'Download' and
"Trigger'. They have the same functionality as the corresponding Recorder toolbar buttons described below.

View
With this menu you can enable and disable the different kind of Recorder views:

e Time View
e Symbol View
e Packet View

All the views that are checked will be displayed. You can toggle between checked and un-checked by
selecting the corresponding command.

Windows
From the 'Windows' menu you can open one of the other windows of the Analyzer.

Toolbar
The toolbar contains respectively the following indicators and buttons:

[sa0 =] T @ m = ¢ o000 [fo buffer size: [280 MB ‘

Indicators

Triggered indicator
This green indicator will light when the Recorder has been triggered since the last record start.
It has the same status as the 'trigger led' on the Analyzer front panel (see Hardware).
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Ready indicator

This green indicator will light when the Recorder has been stopped and has recorded data in its memory
ready for download.

It has the same status as the 'record ready led' on the FireSpy front panel (see Hardware).

Recording indicator

This red indicator will light when recording is in progress. Symbols will be stored into the recorder memory.
Note that on an idle bus, a continuous stream of symbols is transmitted and will fill up the memory.

It has the same status as the 'record led' on the Analyzer front panel (see Hardware).

Buttons

Trigger
With this button the Recorder can be triggered. It is only enabled if recording is in progress and the
Recorder is not triggered yet.

Start recording
With this button the Recorder can be started. After starting the Recorder, the recording will be in progress
until it is stopped. It is enabled when the recorder memory is empty and the recording is not in progress yet.

Stop recording
With this button recording can be stopped. It is enabled when the recording is in progress.

Download recorded data from Analyzer
With this button the recorded data can be downloaded to the host to be displayed. It is enabled if recording
is not in progress and the recorder memory is not empty.

Clear Analyzer recorder memory

With this data the recorder memory can be cleared. It will also clear the displayed data if the data of the
Recorder is currently displayed. The button will be enabled if no record is in progress and the recorder
memory is not empty.

Memory indicators

Record progress bar

This progress bar gives an indication which part of the recorder memory has been filed with data. The little
vertical line indicates the trigger position. When starting recording, the memory before this trigger position
(left to the trigger position) will be filled with data. If this part of the buffer gets full, the recording continues
throwing away the oldest data and storing the new data (kind of cyclic buffer). After the Recorder is
triggered, the data will be stored after the trigger position (right of the trigger position). If that part gets full,
the Recorder is stopped.

Note that the trigger position within the recorder memory can be changed using the 'Settings' command in
the 'Analyzer' menu. For more information see Settings.

Recorded bytes

This box displays the total stored number of bytes. It will increase during the recording except when the
Recorder is not triggered yet and the memory part before the trigger position is full. In this case old data is
removed when new data is stored and the total number of stored bytes will not change.

Recorder memory size
This box displays the total number of available memory bytes for the Recorder. It can be changed with the
'Settings' command in the 'Analyzer' menu. See Settings for more information.

Rec

This control can be used to select the Analyzer nodes to use for recording. Clicking on the "a", "b" or "c" will
activate/deactivate a node. Activated nodes are displayed with a red background color. Deactivated nodes
are indicated with a white background color.

8.2. Time View

The Time View is one of the possible views in the Recorder which you can use to investigate the recorded
data. It displays all packets and symbols on a time line. The relative positions of the packets and symbols
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correspond to the time the packet or symbol was recorded and the length of symbols and packets in the
view correspond to the actual duration of the items.

Per direction, the Time View shows

¢ Annotation, Busreset events and Trigger position

e Symbols, Low level representation of symbols and toning seen on the connection
o Packets, Higher level grouping of symbols that form packets

The cursor can be moved inside the Time View allowing for inspection of packets and symbols. When a
packet is selected, the PacketView will show the content of the packet.

8.2.1. How to use it
You can display/remove the Time View by checking/unchecking the Time View item in the View menu of
the Recorder. An example of the Time View is displayed below:
Name Value Symbols
B436B [A->B].Annotation [R Al
B436B [A->B]. Symbols ASYNC_EVEN [ASYNC_OI ASYNC_EVEN Async_ot[async [[[[[TTTITIT TN ASYNC_EVEN
B436B [A->B] Packets | | T |
B436B [B->A].Annotation R
SRR R K SO NONE_EVEN - ISOCH_NC NONE_:0D NOME_EVEN-|SOCH_NONE ! : NONE_OD NONE.|[][[[]1{1[T]]][11]]/| NONE_EVEN -|
B436B [B->A]Packets TR e
F.617600us 734842 060800us | 738157.504000us ?415T2.54?2DDus 744508.350400us | 748263.833600us | 751619.276800us B
<] L 2
At the top of the view you see a toolbar with the buttons zoom in, zoom out, zoom fit and a relative time
button and the cursor time.
The time at the cursor position is displayed in the toolbar. It can display the absolute time or a relative time.
In absolute time mode, time 0 is defined as the left-most position in the time view. In relative mode the
displayed cursor time is relative to a reference time. This reference time is indicated in the Time View as a
vertical dotted line (see above). The reference time is set when switching from absolute to relative mode, in
which case the reference time will be set to the cursor time. Additional mouse clicks will move the cursor,
but not the reference. This makes time measurements very easy. To measure the time between the start of
a request packet and the start of its response packet for instance, select the request packet, switch to
relative mode and select the response packet. The time between them will be displayed in the toolbar. Note
that the selection of the packets can also be done in one of the other views of the Recorder.
The cursor will snap to a symbol transition when the mouse is close enough.
8.2.2. Details
8.2.2.1. Toolbar
The Toolbar has the following indicators and buttons:
QaqQq Ir k&M |T[ = [ 22000000000ms BEEEEEY et Time View X
Zoom in
With this button you can zoom in. You will see more details of the symbols.
Zoom out
With this button you can zoom out. You will see fewer details of the symbols.
Zoom reset
With this button you can reset the zoom amount to its original value.
Goto Next Trigger
With this button you can move the cursor to the next trigger location.
Goto Next Bus Reset
126 Copyright 2017 DapTechnology, 9/1/2017



Symbol Recorder

With this button you can move the cursor to the next Bus Reset symbol.

Goto Next Error
With this button you can move the cursor to the Error or Raw symbol.

Grabbing Cursor

With this button you can change the mouse cursor for the Time View into a grabbing mouse cursor allowing
to scroll the view with a click and drag motion.

To inspect an item below the mouse cursor you can double click it to move the time view cursor to this
position.

Normal Cursor

With this button you can change the cursor for the Time View into a pointing cursor allowing you to select
an item and inspect its details in the other view(s).

Switching between a Grabbing mouse cursor and the normal mouse cursor is also possible by right clicking
in the time view.

Toggle between absolute and relative time

With this button you can toggle between absolute (default) and relative cursor mode. When not pressed,
the cursor is in absolute mode; the time displayed in the 'Cursor time' box (next toolbar item) is the time of
the cursor position.

As soon as the button is pressed, the 'Cursor time' is relative to the cursor position at the time the button is
pressed. Thus immediately after pressing this button, the 'Cursor time' will be zero (relative to itself). When
the cursor is moved now, the position of the old cursor (the reference) is indicated with a dotted line and a
horizontal line is drawn between this reference and the new cursor position. The time in the 'Cursor time'
box indicates the duration of the horizontal line, or the time between the old and the new cursor position.
This feature can be used to easily measure time.

Cursor time
This box indicates the absolute or relative cursor time as described above.

8.2.2.2. Data display
The Time View uses colored bars to display the decoded symbols on the bus. The used colors are:

Color Codes

Control Symbols
CYCLE_START_EVEM

CYCLE_START_QDD
ATTACH_REQUEST
SPEED=

DATA_END
DATA_NULL

I%

DATA_PREFIX=0
DATA_PREFIX<0

SPEEDc
ASYNC_EVEN
ASYNC_ODD

Configuration Request Symbols
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DISABLE_NOTIFY

Packet Data
Data

Comma Symbol
Comma

Erroneous

Toning

Raw (undecodable)

Packets have their own color codes. The used packet colors are:

m cycle start packets

= stream packets

== read/write/lock request packets

= read/write/lock response packets

= phy packets

= packets with error(s)
acknowledge packets

The cursor is a vertical line with little triangles on the top and bottom.
Events are drawn as vertical lines from the base line to the top, with a letter to the right of the line
(somewhere at the top). The letter indicates the event type as follow:

T = Trigger
R = Bus Reset

The Trigger event will be displayed at the position where the trigger occurred.
The Bus Reset event will be displayed at the position where the link interface signals a bus-reset status.

selecting packets

Packets can be selected by clicking with the mouse in the packet rectangle. The cursor will move to the
selected packet and the selected packet will also be selected in the other views, so that the details can be
seen.

8.3. Packet View

The Packets View is one of the possible views in the Recorder which you can use to investigate the
recorded packets.Information of a selected packet can be displayed, including the packet fields and their
values, the packet layout and possible warnings and errors that are detected for the packet.

8.3.1. How to use it

You can display/remove the Packets View by checking/unchecking the Packets View item in the View'
menu of the Recorder. An example of the Packets View is displayed below:
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kR R

Packet View | 3

Packet Type: I-: Block Reguest

Show As Packet: I Write Block Request

@ 100Mb ¢ 200Mb ¢ 400Mb ¢ BOOMb

Fields ILag,.ruut | x Emors

Field

destination |D
transaction label
retry code
tcode

pricrity

source |D
destination offset
data length
header CRC
data[0]

data CRC

Walue

0.0

0

retry_1
WriteBlockReq
0

0:0
CcDO0000000000
4

LABYEAFT
Qz00000000
{CBFE2Z284

[....

Selecting a packet in the time view will display the details of that packet.

Four buttons in the toolbar of the packet view assist in selecting previous and next (erroneous) packets.

8.3.2. Details

The Packets View displays all packets and events in a list and optionally the details of a selected packet.
It has a toolbar of its own, a table of all the packets/events and an area to the right of the list where the

details of the selected packets can be seen.

8.3.2.1. Toolbar

The Toolbar has the following indicators and buttons:

Go to previous packet

When clicking this button, the previous packet will be selected. It will be enabled if a previous packet is

present.

Go to next packet

When clicking this button, the next packet will be selected. It will be enabled if another packet is present.

8.3.2.2. Packet Detail View

If a packet is selected, the packet view will show its contents. The view has the following parts:

Packet Type

In this box the type of packet that is selected can be seen. If the packet type is unknown (e.g. a packet with

erroneous header) this box will say 'unknown packet'.

Show As Packet

This box has a popup list from which you can select a packet type. The packet will be displayed in the
format of the packet type selected here. Initially, it will be the same as the 'Packet Type' box. For unknown
packets, it will be 'unformatted'. This feature can be used to find out for an erroneous packet what packet it
most likely is meant to be, and also to display a packet in its unformatted hexadecimal quadlet form.

Packet speed

These selection buttons will indicate the speed of the selected packet. They are not selectable by the user,
they just function as an indicator.
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Fields

For primary packets the 'Fields' page shows all the fields the header of the packet is made of plus the
quadlet data fields if they are present. For Phy packets it displays all the fields the phy packet is made of.
And for unformatted packets, it just shows all the packet quadlets. The 'source ID' and 'destination ID' fields
are displayed in a special format. The bus number and node number are displayed separately, with a "'
character in between them. If the bus number is 1023, it is substituted by the text 'local'.

Below is an example of the 'Fields' page for some read request packet.

Feide | Lagont |
hedd s
destinaton |0 locat 1 =]
Inanranctiowy Lisbed <|
retry code ety
I FReadRing
pricnty Li]
wowrce D locat 0
destinaton ol 1ot [ FFFFQODDMCE
bt CRC DCEGEST
E|
Layout

The same fields displayed in the 'Fields' page are displayed in the 'Layout' page. But now the layout of the
packet is shown. Each line shows 32 bits, or one quadlet. The exact bit position of each field is shown,
including the field name (mostly some abbreviation because of space limitation) and the value. Reserved
fields and fields with fixed values are shown too. They have no field name, but only a value.

Below is an example of the 'Layout' page for the same packet as above.

Fiskds | Lipout |
=
destwston [T B} | i pa
(&FFCI E] 1] 4 [
souzee D
[kFFO)
destination offset
FFF oM
e [EC
0| CEZET
L]
Errors

If the selected packet has one or more errors, or if errors are detected because the selected 'Show As
Packet' type does not correspond to the real packet type, an error page is added to the 'Fields' and 'Layout’
pages. Selecting this page will list all detected errors.

Below, an example of the 'Errors' page is shown. In this example, the packet above is shown as a stream
packet, which of course will result in errors.

fmILm'xEms |

* Tl hosch chomiy ool Eodmicigptnd] B puiezhesd byl
* Hewder CRC emoe
* Diata Block size o smal

If one or more fields or data is missing (like in the case of 'Data-Block size too small' error above) the 'Field'
and 'Layout' pages will also reflect the error by displaying the missing parts in red. Likewise, when there is
too much packet data, the parts that are too much are also displayed red in the 'Fields' and 'Layouts'
pages.

8.4. Symbol View

The Symbol View is one of the possible views in the Recorder which you can use to investigate the item
selected by the cursor in the Time View. The following items can be found when investigating a recording.
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SignalDetect
Raw

Toning
Token

Error

These items are described below.

8.4.1. How to use it

The Symbol View allows for navigating to previous or next items. The Bit Offset field shows the current bit
position in the recording. It can be used to jump to a different position by editing the field. The list below the
toolbar shows the properties of a selected symbol.

< » BitOffset |210647431

Symbol View | X

Property Value
Time 00:00:01.648 356 374
Type Toleen
Mame NOME_EWVEM - ISOCH_MNONE
Court 104858
Symbol Mame D26.4
10B Code 16D
Decoded Data (hex) Ca
Context Outside Paclet
Disparity 2
Rurning Digital <l
Scrambler 1425
Sync Offset GE960800

8.4.2. Details
8.4.2.1. Toolbar

The Toolbar has the following buttons:

Go to previous item

When clicking this button, the previous item is displayed.

Go to next item

When clicking this button, the next item is displayed.

Bit Offset

Displays the current bit offset. It can be edited to jump to a different location in the recording. After editing,
press enter to jump to the required location.

8.4.2.2. Detail View

The information shown in the Symbol View depends on the selected item. There are five different types of

items visible which are described below. All items have a few common properties.

Common Properties

Bit Offset

This value is the real bit offset of the recorded data in the selected stream.

Time

The calculated time at the start of the item.
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Type
The type of the item as summarized below.

Scrambler
The value of the scrambler of the sending 1394 port at the current location.

Sync Offset

The offset from the position where the software could find bit synchronization and determine the scrambler

value. If this field is negative then there was no bit synchronization at this point in the recording and must
be found further ahead.

Signal Detect

Properhy Value
Time 00:00:05.540 507 815
Type Signal
SignalDetect ff
Scrambler 250
Sync Cffget 292622320

This item can have two states, 'On' and 'Off'. Signal detect off means the pickup logic of the analyzer do not
detect and data. This can be seen when no cable is attached or in between toning pulses and right before a
connection is made.

Signal Detect On can be seen at the beginning of a recording and right before the decoding algorithm can
decode data properly.

Raw

Properhy Value

Time 00:00:05.633 540 659

Type Raw

10B Court 18
data[l] 1111111101 00000000001011111111
data[1] 11000010111111111101 1000000000
data[Z] 101111111111010000000000101111
data[3] 100000000010117011111111 100000
data[4] 0o001011111111717101000011101111
data[5] 1111100000000010111111117110110
Scrambler 1304
Sync Offset 335096450

This item can be found when the decoding algorithms can not decode the data in any way. This means the
pickup logic can detect data on the line but it cannot decode it into toning or tokens.
10B Count is the number of supposed symbols

data[x] shows the raw data of 30 bits a row. the last row may be padded with zeros.

Error

Property Walue
Time (0:00:06.086 859 HE5
Type Emor
Emor Type Diigparity
EmorCourt 1

Symbol (Raw) 1AE
Symbol D22 P7
Disparity 2
Running Digital <0
Scrambler 257
Sync Offset 30

This item shows a single symbol that has been recorded on the bus. There are a few types of errors:
Error Type

¢ InvalidSymbol : The Symbol is not a valid 10B symbol
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e Disparity : The Symbol is a valid symbol but belongs to the wrong column in the 10B table
e Reserved : The Symbol is decoded as a reserved token. Control or Request.

ErrorCount

Subsequent errors are counted, after 10 errors the decoding algorithm will check if the bit and scrambler
synchronization are still correct.

Symbol (Raw)
Shows the hex representation of the 10 bits of the symbol.

Symbol
If the symbols is valid, it shows the name of the symbol. ie: D6.4 or CO.

Disparity
Data and Request symbols can have a disparity (more or less ones as zeros).

Running Digital
All symbols with a disparity have two 10B versions. If this value is not 0 it shows which column of the
symbol table is used.

Toning
Property Value
Time 00:00:05.633 941 005
Type Toning
Scrambler 1250
Sync Cffset 335096620

Toning is a square wave with a frequency of 50MHz and a duty cycle of 50%. If the software detects this, it
is marked as a toning item.

Token
Properhy Value |
Time 00:00:06.088 577 676
Type Token
Name BUS_RESET
Count 63
Symbol Name C15
10B Code JED
Decoded Data (hex) 0F
Context Outside Pacleet
Diigparity 0
Running Digital 0
Scrambler 1361
Sync Offget a25060

Tokens are descrambled/ decoded symbols. If a token is found repeatedly, only the first occurrence is
saved and a counter is increased.

Name

For request tokens outside a packet boundary and control tokens, a friendly name is shown here. For data
tokens (inside a packet boundary) it shows the hex representation of the decoded value.

Count
The number of repeating tokens.

Symbol Name
The name of the symbol. ie D13.4 or C13

10B Code
Shows the hex representation of the 10 bits of the symbol.

Decoded Data (hex)
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Shows a hex representation of the descrambled value.

Context
Context shows if the symbol is found to be inside or outside a packet boundary.

Disparity
Data and Request symbols can have a disparity (more or less ones as zeros).

Running Digital
All symbols with a disparity have two 10B versions. If this value is not 0 it shows which column of the
symbol table is used.

8.5. Examples
8.5.1. Start Connection

The example file StartConnectionS800toS400.sym is a recording of a plug-in event. It what happens when
a connection is made on a IEEE1394 bus.
In this case the FireStealth was set to S400 and placed between a S400 and a S800 capable node.

Total Overview of StartRecordingS800toS400.sym

B
:No !I Mo Signal I Mo Signal I Mo Signal I Mo Signal I NI I Mo Signal INI INo Signal I u I |N|I
|
Na !| No Signal | Mo Signal | Mo Sigral | Mo Sigral [ Mo 5] No Signal [T 1o sigral [T e Async_even
0.000000us 33354539600us  66709.079200us 100063 618800us 133418.158400us  166772698000us 200127.237600us 233481.777200us  266836316800us  300190.856400us

First Part: Toning

In the IEEE1394-2008 specification this state is named the "Disconnected" State (P0). Toning and speed
negotiation takes place here.

Speed negotiation

i
{ Mo Signal | Mo sif| N][ No Signal | Mo sif| N[ No Signal I § Infne s|QERIE
|
{ Mo Signal |/ Mo Signal [ No Signal I N n] o signal I BN fno s [Asyn
1

In the picture above we see the S400 capable node sending toning on the upper part of the screenshot and
the S800 capable node on the lower part.

Toning is used for speed negotiation. For detailed workings please refer to chapter 14.8.3 Beta-mode
speed negotiation of the IEEE1394-2008 specification.

The image above shows a total of 8 speed codes, 4 for each node. If we represent the presence of a tone
as a 1 and the absence as a 0, the top speed codes can be written as:

10000 - 10110 - 10110 - 11110

The bottom stream:

10000 - 10001 - 11110 - 11110

Decoded it means:

10000 : (Only Start of Toning)
10110 : Capable of S400

10001 : Capable of S800

11110 : Acknowledge, lets do S400

Second Part: Training

In the IEEE1394-2008 specification this state is named the "Untested" State (P11).
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Startup effects

IEEEEE = EEEE ~E & " cE = EEEIC E £

In the picture above we see the first few symbols of a new connection.

The errors are expected and caused by startup effects like clock synchronization between the two nodes
making the connection. FireStealth itself also needs to synchronize to the bit stream on the bus. In most
situations FireStealth will be able to lock on to the signal before the two nodes complete their training
period. This can also be seen in the picture.

In this example the software receives correct data after approximately 30 symbols. The bottom stream was
properly received after 17 symbols (in the example).

Training to Operation to Idle

NOMNE_ODD)

278425 400000us  278430.480000us  278431.560000us 278432 640000us  278433.720000us  278434.800000us 278435.880000us 278436.560000us 278438 040000us 273435.120000us

(For details about training please refer to 13.3.2.1 of the IEEE1394-2008 specification)
TRAINING/OPERATION symbols are used to synchronize bits/character and the scrambler. When a node
is ready (in sync) it starts sending OPERATION symbols.

After both ports receive OPERATION symbols, they are synchronized and can start testing for a possible
loop. described in chapter 14.7 of the IEEE1394 Specification.

Loop Test Symbol (LTS)

| I NONE _EVEN - ISOCH_NONE

NONE_{ NON EE_E‘-;"EN - 1SOCH_NO HE ASYMNC_EVEN

18400us  278356.528000us  278632.857600us  278B68.787200us 279104.716800us  279340.646400us  279576.576000us  273812.505600us 280048 435200us  280284.364800us  280520.2%

The picture above show something that looks like an invalid packet, but are in fact the transmission of Loop
Test Symbols. It starts with a SPEEDb control followed by a number of DATA_PREFIX symbols. Please
refer to 14.7.2 of the IEEE1394-2008 Specification for more info on the format of the symbol.

Port Becomes Active

BUS_RESET ! EPEGIE | DATA F o/ NONE_EVEN - ISOCH_NONE
BUS_RESET ; | IEE

PN e T IGIERTI=d NONE_EVEN - ISOCH_NON; GRAI NONE_EVEN - ISOCH_NGNE
PhySeffID:

280444 723200us  280445.644800us  280446.566400us 280447 4288000us 280448 405600us  280443331200us  280450.252800us  280451.174400us 280452 056000us  280453.017600us

After the port detects making it active will not result in a loop, it sends an ATTACH_REQUEST which is
responded with a BUS_RESET control. (See Chapter 14.7.9 and 14.7.10 of the specification).

After the Bus reset, each node enters their "Tree identification state machine" (see chapter 16.4.6).
Directly followed by the Self-identification state machine (see chapter 16.4.7).
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Chapter 9. Generator

The Generator can generate large amounts of stream packets. It includes a powerful graphical editor to
specify the sequences of stream packets that should be sent; up to 64 channels simultaneously.

You can do this by defining so-called slots. Each slot represents a number of cycles; a packet will be sent
once per cycle. A sequence of packets can be loaded from file or generated from a template. For each
sequence you can select various options such as speed, packet size and header fields, including erroneous

values.

The Generator has two modes of operation: Isochronous and Mil1394 Streams. For Mil1394 Protocol
users, the Generator can be set to Mil1394 mode from the device's Configuration Settings in the Settings
Dialog, or in the Device Selection Dialog when you start the application.

Please continue reading the section that applies to your usage:

¢ |so Stream Generator

e Mil1394 Stream Generator

9.1. Iso Stream Generator

9.1.1. How to use it

You can open the Generator by clicking on the Generator button in the main window, or select the
Generator from the 'Analyzer' menu at the top of the main window or one of the other open windows.

When you open the Generator, a window like the following will appear. (although empty)

—iix

File Generator ‘Windows Help

Streams |

@ » B J C|

— Sequencs

Start cycle: |282 3: MHumber of cycles: |24D 3: Packet type: IEIP[two-quadIet header) ;I
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=

—= A

Untitled 0

Untitled 1

] Q =

4]

|

|125 B

—Packet contents

£ From file: I Eravse |

File contains: € complete packets € paylnad data anly

Start with packet: ID 3: I~ Skip headers

& From template

[V Edittemplate Cucle: ID H:

—Header

Diata length: IB W auto Tag ID Sync code: ID

[~ Foree CRC etror

—Data

Fayload length: IS

Fieldz ILayout |

Field Walue
FEOH_O ] f’
F Form_0 0

Source node D 1]

[Data block size 120 -
71 R _ I_>|J

[~ Force CRC ermor

Clear Selected Edits || Clear Packet Edite | Clearn &l Edits |

At the top of this window you can find the toolbar with buttons for starting, uploading and stopping the
Generator. Before starting the Generator, you first have to upload the generator data to the Analyzer. This
data can be specified in the "Streams" generator page, where you can define isochronous sequences.
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Sequences are indicated by blue rectangles on the time line of a slot. This can be seen in the picture
above.

An isochronous sequence is specified by a a start cycle number, the length in number of cycles, the speed
and contents of the isochronous packets to be sent during these cycles. During generation each sequence
will result in the generation of an isochronous packet for each isochronous cycle at which the sequence is
defined. The channel, speed and contents will correspond to the values specified for the slot the sequence
is placed in. If more than one slot is defined for some isochronous cycle, then the order of isochronous
cycles will depend on the specified priorities.

An isochronous sequence is placed in a 'slot'. In the example window above, a couple of slots are defined.
The names of the slots are listed on the left side of the window and their 'time' lines are drawn to the right
of their names. Before creating any sequences, at least one slot must be defined. To add a slot, open the
slot definitions by selecting it from the Generator menu or pressing the corresponding toolbutton.

To create an isochronous sequence, click on the 'time' line of the slot you would like to create a sequence
for. Initially, the sequence will occupy the complete slot. However, the left and right edges of the sequence
can be moved by dragging them with the mouse. By doing this, the sequence start and end cycles can be
changed.

Now you have defined the start cycle and length. Both start cycle and length can be changed at any time as
long as they do not overlap another sequence in the same slot.

To change the packet contents for the packets in a specific sequence, click on the sequence rectangle to
select it. The selection is indicated by a red surrounding. If a sequence is selected, the right side of the
generator window will represent the packet contents of the selected sequence. It is now possible to fill the
sequence with data from a template, file or manually.

Note that isochronous data only can be generated if cycle start packets are present on the bus.

9.1.2. Details

9.1.2.1. Menu

File

Open

With this command you can open an existing Analyzer generator file. By default these files have an
extension of .fsg.

Save

With this command you can save the current generator data as a Analyzer generator file. By default these
files have an extension of .fsg.

Generator data saved this way, can later be used again by invoking the 'Open' command of the 'File' menu.
If no file name was given before, a file dialog is displayed to enter the file name and path.

Save As
This commands does the same as the 'Save' command, except that it will always display the file dialog, so
that you can specify a file name and path.

Generator

Start

This command can be used to start the generator. If the Generator data has not yet been uploaded, a
dialog box will popup to confirm Generator data upload. If successful, the generator will start generating the
packets.

Stop
This command can be used to stop the generator. The generator data will remain in the Analyzer for an
optional next run.

Upload
Upload the current Generator definition to the Analyzer.

Clear
Clear the uploaded Generator definition from the Analyzer.
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9.1.2.2.

Slot Definitions
With this command, the slot definition editor can be opened. For a description of how it works, please refer
to the Slot Definitions section.

Frame Settings
With this command, the frame settings dialog can be opened. For a description of how it works, please
refer to the Frame Settings section.

Windows
From the 'Windows' menu you can open one of the other windows of the Analyzer.

Toolbar
The toolbar contains respectively the following items:

S » B LJC | 125 MB

Generator active indicator

This red indicator lights when the isochronous Generator is active. The Generator is active when it is
started and has not stopped yet. An active isochronous Generator does not always mean that it is actually
generating packets, because it can be waiting for the next isochronous cycle start to generate the next
packet or it can be in the middle of cycles for which no isochronous packets are defined.

Start isochronous generator

Clicking this button will activate the isochronous Generator. The uploaded isochronous packets will be
generated for the defined cycle, where cycle 0 corresponds to the current isochronous cycle at the moment
the Generator is started. If the isochronous generator data has been changed since the last upload, the
user will first be asked if the changed data must be uploaded again.

Stop isochronous generator
Clicking this button will stop (deactivate) the isochronous Generator.

Upload isochronous generator data to Analyzer

Clicking this button will result in the uploading of the isochronous generator data to the Analyzer. During the
upload, the packets are actually created. This means that some errors may be detected. If packet data is to
be read from a file for instance, the file may not be found. Or the generated packet length may be larger
than specified in the 'Max Data Length' box. In both cases the user will be asked if to abort the upload or to
ignore the error.

Clear isochronous generator memory

Clicking this button will clear the isochronous data, which is uploaded to the Analyzer generator memory.
Before new data can be uploaded, the old must be cleared. When uploading new data the user will be
asked if the old data should be cleared (if there is already some uploaded isochronous generator data), but
you could also clear the memory manually before uploading new data. The generator memory also needs
to be cleared when changing memory sizes, see Settings for more information about changing the
generator memory size.

9.1.2.3. Slot Definitions

=
—

You can add and remove slots and change the properties of slots (like associated channel number and
offset time), by clicking the 'Select slots' button. This button can be found in the upper left corner. When
clicked, a dialog shows up. In this dialog you can change slot properties and add or remove slots. Using the
import button in this dialog, you can read the slot information from a file (comma separated values). The
Analyzer supports a maximum of 61 slots except the FireSpy 400b and 800 which support a maximum of
31 slots.
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Buttons
The slot definitions window contains the following buttons

Insert
This button can be used to insert a new slot definition.

Delete
This button can be used to delete the currently selected slot.

Move up
This button can be used to move the currently selected slot one line up. This means that the priority will be
increased by one.

Move down
This button can be used to move the currently selected slot one line down. This means that the priority will
be decreased by one.

Duplicate
This button can be used to insert a copy of the currently selected slot definition.

Import
This button can be used to import slot definitions from a file. See Mil1394SlotExample.csv in the example
directory for an example of such a file.

Ok
This button can be used to commit all changes made to the slot definitions.

Cancel
This button can be used to close the dialog, clearing all changes made to the slot definitions.

Slot Definition table
The center of the dialog contains a table with all the slot definitions that are defined. Each slot is defined by
the following fields.

Enabled
If this field is checked, this slot definition is actually used when generating the packets. If this field is not
checked, this slot definition is discarded on packet generation.

Name
This can be given a user-defined name for the slot definition. This name will also show up in the sequence
editor on the main window of the generator.

Channel
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The channel to use for all packets for this slot.

Length
The number of cycles represented in the slot.

Priority
If the check-box "Use column priority for sending order" is checked, this determines sending order.
Otherwise, the channel numbers.

Looped
If set to true, the generator will continuously repeat sending the packets for this slot when the end of the
slot is reached.

Triple Analyzers

For triple Analyzers the slot definitions dialog contains an additional node selector as can be seen in the
following picture. Only the slots from the currently selected node are shown. There is a similar node
selector on the Generator window; only the streams from the currently selected node are shown, but all
nodes are used when starting the generator.

Slot Definitions

FireSpy node EI[E] <]
! Delete | fiye up | tove dawn | Duplicate | Help |
Enabled Name Channel | Length Friority  Looped

Untitled a0 0 1000 0

¥ Untitled a1 1 1a00 0 Mo

[~ Uze column Pricrity to determine zending arder

Irnpart: | ak Cancel
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9.1.2.4. Settings

The following info iz set each time the Generator iz started

[V i Cycle master when rooti

[T Force roat at start

—when master

cycle time: |1 2R000 ﬂ hz

—when notb maszter

[T Only gererate when Cycle Start packet detected

ok, Cancel

The Cycle Settings dialog can be used to change the following settings:

Cycle master when root
If the Analyzer is the root node and this setting is enabled, it will also act as Cycle Master

Force Root at Start
If this setting is enabled, the Analyzer will try to become the root node when the Generator is started

Cycle Time
If the Analyzer is cycle master, this setting determines the cycle time in nano seconds.

9.2. Mil1394 Stream Generator

9.2.1. How to use it

You can open the Generator by clicking on the Generator button in the main window, or select the
Generator from the 'Analyzer' menu at the top of the main window or one of the other open windows.

When you open the Generator, a window like the following will appear. (although empty)
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At the top of this window you can find the toolbar with buttons for starting, uploading and stopping the
Generator. Before starting the Generator, you first have to upload the generator data to the Analyzer. This
data can be specified in the "Mil1394 Streams" generator page, where you can define isochronous
sequences. Sequences are indicated by blue rectangles on the time line of a slot. This can be seen in the

picture above.

An isochronous sequence is specified by a a start frame number, the length in number of frames, the
speed, a setting for auto heartbeat, a setting for auto VPC calculation and contents of the isochronous

packets to be sent during these frames. During generation each sequence will result in the generation of an
isochronous packet for each isochronous frame at which the sequence is defined. The channel, speed and
contents will correspond to the values specified for the slot the sequence is placed in. If more than one slot
is defined for some isochronous frame, then the order of isochronous frames will depend on the specified
priorities.

An isochronous sequence is placed in a 'slot'. In the example window above, a couple of slots are defined.
The names of the slots are listed on the left side of the window and their 'time' lines are drawn to the right
of their names. Before creating any sequences, at least one slot must be defined. To add a slot, open the
slot definitions by selecting it from the Generator menu or pressing the corresponding toolbutton.

To create an isochronous sequence, click on the 'time' line of the slot you would like to create a sequence
for. Initially, the sequence will occupy the complete slot. However, the left and right edges of the sequence

can be moved by dragging them with the mouse. By doing this, the sequence start and end frames can be
changed.

Now you have defined the start frame and length. Both start frame and length can be changed at any time

as long as they do not overlap another sequence in the same slot.

To change the packet contents for the packets in a specific sequence, click on the sequence rectangle to

select it. The selection is indicated by a red surrounding. If a sequence is selected, the right side of the
generator window will represent the packet contents of the selected sequence. It is now possible to fill the
sequence with data from a template, file or manually.
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9.2.2. Details

9.2.2.1. Menu
File

Open
With this command you can open an existing Analyzer generator file. By default these files have an
extension of .fsg.

Save

With this command you can save the current generator data as a Analyzer generator file. By default these
files have an extension of .fsg.

Generator data saved this way, can later be used again by invoking the 'Open' command of the 'File' menu.
If no file name was given before, a file dialog is displayed to enter the file name and path.

Save As
This commands does the same as the 'Save' command, except that it will always display the file dialog, so
that you can specify a file name and path.

Generator

Start

This command can be used to start the generator. If the Generator data has not yet been uploaded, a
dialog box will popup to confirm Generator data upload. If successful, the generator will start generating the
packets.

Stop
This command can be used to stop the generator. The generator data will remain in the Analyzer for an
optional next run.

Upload
Upload the current Generator definition to the Analyzer.

Clear
Clear the uploaded Generator definition from the Analyzer.

Slot Definitions
With this command, the slot definition editor can be opened. For a description of how it works, please refer
to the Slot Definitions section.

Frame Settings
With this command, the frame settings dialog can be opened. For a description of how it works, please
refer to the Frame Settings section.

Windows
From the 'Windows' menu you can open one of the other windows of the Analyzer.

9.2.2.2. Toolbar
The toolbar contains respectively the following items:

S » B LJC | 125 MB

Generator active indicator

This red indicator lights when the isochronous Generator is active. The Generator is active when it is
started and has not stopped yet. An active isochronous Generator does not always mean that it is actually
generating packets, because it can be waiting for the next isochronous cycle start to generate the next
packet or it can be in the middle of cycles for which no isochronous packets are defined.

Start isochronous generator
Clicking this button will activate the isochronous Generator. The uploaded isochronous packets will be
generated for the defined cycle, where cycle 0 corresponds to the current isochronous cycle at the moment
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9.2.2.3.

the Generator is started. If the isochronous generator data has been changed since the last upload, the
user will first be asked if the changed data must be uploaded again.

Stop isochronous generator
Clicking this button will stop (deactivate) the isochronous Generator.

Upload isochronous generator data to Analyzer

Clicking this button will result in the uploading of the isochronous generator data to the Analyzer. During the
upload, the packets are actually created. This means that some errors may be detected. If packet data is to
be read from a file for instance, the file may not be found. Or the generated packet length may be larger
than specified in the 'Max Data Length' box. In both cases the user will be asked if to abort the upload or to
ignore the error.

Clear isochronous generator memory

Clicking this button will clear the isochronous data, which is uploaded to the Analyzer generator memory.
Before new data can be uploaded, the old must be cleared. When uploading new data the user will be
asked if the old data should be cleared (if there is already some uploaded isochronous generator data), but
you could also clear the memory manually before uploading new data. The generator memory also needs
to be cleared when changing memory sizes, see Settings for more information about changing the
generator memory size.

Slot Definitions

=
—

You can add and remove slots and change the properties of slots (like associated channel number and
offset time), by clicking the 'Select slots' button. This button can be found in the upper left corner. When
clicked, a dialog shows up. In this dialog you can change slot properties and add or remove slots. Using the
import button in this dialog, you can read the slot information from a file (comma separated values). The
Analyzer supports a maximum of 61 slots except the FireSpy 400b and 800 which support a maximum of
31 slots.

ElE
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Buttons
The slot definitions window contains the following buttons

Insert
This button can be used to insert a new slot definition.

Insert STOF
This button can be used to insert a new slot definition with all settings set to the defaults for STOF packets.

Delete
This button can be used to delete the currently selected slot.
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Move up
This button can be used to move the currently selected slot one line up. This means that the priority will be
increased by one.

Move down
This button can be used to move the currently selected slot one line down. This means that the priority will
be decreased by one.

Duplicate
This button can be used to insert a copy of the currently selected slot definition.

Import
This button can be used to import slot definitions from a file. See Mil1394SlotExample.csv in the example
directory for an example of such a file.

Ok
This button can be used to commit all changes made to the slot definitions.

Cancel
This button can be used to close the dialog, clearing all changes made to the slot definitions.

Slot Definition table
The center of the dialog contains a table with all the slot definitions that are defined. Each slot is defined by
the following fields.

Enabled
If this field is checked, this slot definition is actually used when generating the packets. If this field is not
checked, this slot definition is discarded on packet generation.

Name
This can be given a user-defined name for the slot definition. This name will also show up in the sequence
editor on the main window of the generator.

Channel
The channel to use for all packets for this slot.

Frame Offset
The offset time relative to the start of the frame (STOF) in microseconds at which al packets in this slot
should be sent. (one per frame)

Jitter
Not implemented yet

Heartbeat
For a selected sequence you can select the 'Auto heartbeat' option in the main window. When selected, the
heartbeat value will increment for each frame. Note that these values are not shown in the packets.

Length
The number of cycles represented in the slot.

Looped
If set to true, the generator will continuously repeat sending the packets for this slot when the end of the
slot is reached.

Triple Analyzers

For triple Analyzers the slot definitions dialog contains an additional node selector as can be seen in the
following picture. Only the slots from the currently selected node are shown. There is a similar node
selector on the Generator window; only the streams from the currently selected node are shown, but all
nodes are used when starting the generator.
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9.2.2.4. Settings
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The Frame Settings dialog can be used to change the following settings:

Set frame length/sync start
If this option is enabled, the generator will synchronize its frame timing when started. The following options
determine how synchronization will take place.

Frame Length

If the synchronize option is not enabled, internal frame timing is used. This setting determines the length of
a frame in micro seconds. The maximum frame length is 128000 micro seconds expect for the FireSpy
400b and 800 which have a maximum frame length of 32000 micro seconds. The minimum frame length
which the Analyzer except is 7500 micro seconds.

Synchronize
If this option is enabled, the frame timing is synchronized to either STOF packets received on the bus or an
external source.
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9.2.3. Mil1394 Example

We will explain the Generator and Recorder function with regard to the Mil1394-protocol using an example
file.
To run the examples, connect the FireSpy800 and make sure the Mil1394-protocol key is installed.

Load example file

Open the Generator window and select File->Open. Browse to the Mil1394GenExample.fgs file in the
examples folder and open it.

In the Generator window you see at the left a graphical impression of what the Generator will generate.
Each colored block specifies a sequence of stream packets for the corresponding time slot.

When clicking on such a sequence, it will be selected and the upper part of the window shows the
properties of this sequence. You can see for instance the start frame and number of frames to be
generated.

In the example, 1000 STOF packets will be generated. On channel 4 and 5 1000 packets will be generated
with an offset of 2000 and 3000 usec form the STOF packet recpectively. On channel 22 a sequence of
370 packets, followed by a pause and then 460 packets will be generated with an offset of 8000 uSec from
the STOF packet.

Edit packets

When a sequence is selected you will be able to choose if the packet data comes from a file or from a
template packet. In this example, it comes from a template packet.

When the 'Edit template' checkbox is checked, the packet shown is the template packet. This packet can
be changed. When the checkbox is not checed, individual packets of the selected sequence can be editted.
Using the 'Frame' box you can select the packet to be editted. The changed values will be colored red and
they overrule the values from the template packet.

When packet data comes from a file, there is no template packet, but individual packets can still be editted,
overruling the values from the file.

Heartbeat
For a selected sequence you can select the 'Auto heartbeat' option. When selected, the heartbeat value will
increment for each frame. Note that these values are not shown in the packets.

Vertical parity check

For a selected sequence you can select the 'Auto vertical parity check' (VPC) option. When selected, the
VPC value will be calculated for each packet in that sequence. Note that these values are not shown in the
packets.

Start/stop generate

Before the Generator can be started, you first need to upload the information. Then the Generator can be
started and stopped. The buttons to do this can be found in the upper left corner of the window. When the
example is started, the 1000 STOF packets will be generated on channel 31 and at the same time the 1000
packets on channels 4 and 5 and the 370 plus 460 packets on channel 22 will be generated inbetween the
STOF packets with the specified offsets. In total 1000 frames will be generated and the Generator will stop
after that (it takes 12.5 sec). If one or more channels are in loop-mode, the Generator continues generating
until stopped by the user.

Recorder example
An recording of the result of this generated example has been saved into Mil1394RecExample1.fsr. For
more information about the recorder, please see the manual.
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Chapter 10. Scriptor

10.1.

Using the Analyzer Scriptor feature, it is possible to send/receive packets, extract fields from a packet and
display the results on a Control Panel by using different kinds of indicators. The Scriptor window is divided
in four parts, each represented by a tab page.

Script Editor
Control Panel

Data Editor
Script Properties

For a quick impression of the features of the Scriptor, see the following examples:

o simpleSend : A script showing how to define a packet using the built-in macros and how to send the
packet multiple times.

e simConfRom : A script showing how to handle the configuration ROM read requests using a data file
such that the presence of a configuration ROM is simulated.

o timedSend : A script showing how to define a packet using the built-in macros and how to send the
packet at user-controlled frame offset times. This example makes use of the Mil1394 Protocol and will
only work if Mil1394 mode is enabled.

e erroneousSend : A script that allows the user to send packets that contain errors. The control panel is
used to select what kind of error the packet should contain and to set some other options.

o Mil1394MessageMonitor : A script for the Mil1394 Protocol that displays signal values for a specific
message ID and channel number. Up to 20 signals can be configured and displayed simultaneously. This
example will only work in Mil1394 mode.

The Script Editor can be used to enter scripts for the Analyzer device. To make the Scriptor functionality as
intuitive as possible, assistance is provided by showing relevant property editors while entering the script.
These property editors are shown to the right of the Script Editor and can be used to fill in function
parameters, loop conditions and much more.

The Control Panel contains a wide range of indicators for showing the values of user-defined parameters in
a graphical way. Alarms can be set by specifying parameter conditions. It is also possible to send values
from the control panel to a running script, thereby controlling it.

The Data Editor contains different kinds of editors for entering constant data which can be used by the
script to write to a packet.

The Scriptor can be used to control almost anything of the Analyzer, including packet sending and
reading/writing of Phy registers. For a reference of the script language and API, see the Language
reference and Function List section of the manual.

Main Window

After opening the Scriptor, a window will be shown that contains a toolbar at the top and three tabs below
it: Script Editor, Control Panel and Data Editor. These tabs will be explained in the following sections. The
picture below shows the Scriptor main window.
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- §define RESPCODE TYPE ERROR 6 Packet type: | FieadRieq o
- #define TCODE READREQ 4
o deree T - Field Get | Walue
- int ent = 0, ent_addr errors = 0, ©nt_type_errors = 0O Source v requestar
D estination v node
+ int req = newPacket (100) Tranzaction Label v label
- int resp = newPacket (100) Fiety Cods
i Priarity
- getPacketHeaderSize (resp, 4) L
-~ setPacketHeaderuadlet (resp, 0, 0] Destiationlifset
- getPackectHeaderfuadlet (resp, 1,0)
- setPacketHeaderQuadlet (resp, 2,0) —

-~ setPacketHeaderField(resp, 0,24, 4, 6)

- getControlValues (1,0)
- getControlValue (2,0)
- setControlWValue (3,0)
- getControlValue (10,0)

B while true Carnrment

- int requestor, node, label mm?mmmmm—;l
which fields have to be red

int teode = recvisyncPacket (rec,-1,-1,1,0)

- getPacketHeaderFil&lds(req, requestor, node, lsabel) nates:

- setPacketHeaderFields (resp, node, reguestor, label) Click an the 'get’ cell to actually get a field.

'__‘ ) - Change the value in the " alue' column to set
SRR B : the varable name the field has to be wittento,. =

i

| [(n 110 [ChZi

Getting help

When editing a script, one may press the F1 key to get help about the word at the current cursor position.
Additionally, when moving the mouse to an identifier and leaving it there for approximately one second, a
tooltip pops up that contains the declaration information for that identifier if known.

File menu
Open
With this command you can open an existing script file. By default these files have an extension of ".fss".

Save

With this command you can save the current script to file. By default these files have an extension of ".fss".
Scripts saved this way, can later be used again by invoking the 'Open' command from the 'File' menu. Both
the script and the control panel are saved to file for later use.

Save As
This commands does the same as the 'Save' command, except that it will always display the file dialog, so
that you can specify a (different) file name and path.

Import

With this command it is possible to import the textual part of a script from a text file. The file should follow
the same hierarchical lay out as the tree view of the Scriptor. Indention should be done by using 'tab’
characters, NOT spaces. The best way to learn the format is to use the export function on an existing script
and see what it looks like.

Note that if the script contains macro's (fillPacket, setPacketHeaderFields, ...) then the macro itself is
removed and the generated script is inserted at the position of the macro call.

Export
This command enables exporting the text part of a script to an external file. Two formats are currently
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support: (*.txt) and (*.html). Scripts exported to a text file can be imported again with the import command.
However, when doing so, the Data and Control Panel are lost. The other format exports the text part of a
script to a web page. The web page contains the text of the script in highlighted form.

Edit menu

The contents of this menu depend on the tab that is selected. All tabs have their own edit menu. These
menus contain the windows-standard edit functions like copy, paste, undo and redo. In addition, this menu
also contains some editor dependend items like function insertion for the Script Editor and control insertion
for the Control Panel.

Windows menu
This menu contains commands to move to other Analyzer windows like the Commander or the Recorder.
The menu items are self-explanatory.

Help menu
This menu contains commands for accessing different sections of the manual. The menu items are
self-explanatory.

Toobar
[Frespassovs) =]/ @ » = o € || 363 MB

Looking from the left to the right, the main toolbar contains the following items:

Selected Target Device

This combo box contains a list of all devices a script can be created for. The name of the device indicates
whether the device is currently configured in Mil1394 mode or not and whether the device is online or
offline. If developing for an offline device, the script can be compiled but not uploaded.

Scriptor active indicator
This led control is turned on (red light) whenever a script is being executed on the Analyzer.

Start script
This button starts the current script. If the current script is not yet compiled and uploaded to the Analyzer,
this is done automatically before execution.

Stop script
If a script is currently running on the connected Analyzer, this button stops the script.

Upload script data to Analyzer
This button uploads the current script to a connected Analyzer. If the script is not yet compiled, this is done
on the fly.

Clear scriptor memory
This button clears the compiled script from the memory of a connected Analyzer if present. Note that the
script will remain loaded in the script editor.

Scriptor Memory bar

This gray thermometer indicates how much of the Scriptor memory is in used and how much is still
available to the running script. The number on the right side displays the amount of Analyzer memory
allocated to the Scriptor. Use the global settings window to allocate a different amount of memory to the
scriptor.

10.2. Script Editor

The Script Editor tab is used for editing and debugging a user-defined script. The tab page is divided in two
parts. The left part is a textual script editor, which shows the current script. The right part contains a
Property Editor, an Object Browser and a Debugger.
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The Property Editor is used to edit the properties of the script source-code line that is currently selected.

The Object Browser contains an hierarchical overview of the processes, functions and variables that are
defined in the script source code. It is mainly used to provide an overview of the script and easier
navigation in the source code.

The Debugger is used to analyse the behavior of a running script.
The Script Editor is shown in the picture below and displays a hierarchical representation of the current

script, which can be edited by changing individual lines of script code. This view behaves much similar to a
text editor, however, there are some differences. These differences will be explained below.

BScriptor - Firespy3850 : C:/FireSpyDev/sw/installer fexample files/SimConfRom.fss ;lglil
File Edit ‘Windows Help
[Frecmmnys <] @ » = @ c || B
Scnpt Editor IEontrol Panel I [ ata E ditar |Scrip1 Properties I

F I x ¥ EI Lol ] I M [Macro:lsetPacketDataFieIds j ingert Froperties IUbiECtBTDWSET Debugger |

Seript functions getPacketHeaderFields

- Scriptor Generated
B woid main(] entrees
- #define RESPCODE COMPLETE O TEodel
- #define RESPCODE_ADDE_ERROR 7

|

Packet ID Ileq

- #define RESPCODE TYPE ERROR 6 Packettype: [ ReadRieq |
- #define TCODE REEDREQ_‘I
- int b - Field Get | Value
- int ent = 0, ent_addr errors = 0, ©nt_type_errors = 0O Source v requestar
L estination v riode
= e EEE 5 REuHEEleE (E) Transaction Label v label
- int resp = newPacket (100] Rty Cade
Priarity

- getPacketHeaderSize (resp, 4)

-~ setPacketHeaderuadlet (resp, 0, 0]

- getPackectHeaderfuadlet (resp, 1,0)

- setPacketHeaderQuadlet (resp, 2,0) —
-~ setPacketHeaderField(resp, 0,24, 4, 6)

Destination Offset

- getControlValues (1,0)
- getControlValue (2,0)
- setControlWValue (3,0)
- getControlValue (10,0)

B while true Carnrment
i int regquestor, node, label
int teode = recvisyhcoPacket (req,-1,-1,1,0) which figlds have to be red

- getPacketHeaderFil&lds(req, requestor, node, lsabel) nates:

- setPacketHeaderFields (resp, node, reguestor, label) Click an the 'get’ cell to actually get a field.

'__‘ ) - Change the value in the " alue' column to set
SRR B : the varable name the field has to be wittento,. =

i

| [(n 110 [ChZi

Cursor moveability
In a normal text editor the user can freely move the cursor around on every line. As in this hierarchical view
line indention is indicated by a dotted tree on the left, the cursor is limited to the area right of this tree.

Selection/deselection

Whenever the script-functions view is active, there is at least one line active as indicated by a gray highlight
bar. Altough the gray area only marks one line for editing, all lines that are leaves of the current line are
implicitly selected as well. So, when deleting or copying, all child lines are also involved in the action. It is
also possible to select multiple lines that are not childs of eachother. However, only lines on the same
hierarchical level can be selected simultaneously.

By using the mouse or shift-left or shift-right it is also possible to select just part of a line. A partly selected
line shows its selection by using a blue highlight bar for the selected part and a gray highlight bar for the
remainder of the line.

Collapsing and expanding
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Whenever a line contains child lines, as indicated by the branches in the plotted tree, the childs may be
hidden by collapsing the tree node corresponding to this line. Expansion and collapsing can be controlled
by using the '{ (expand) and '} (collapse) keys on the keyboard or by using the mouse to click on the '+' or
'-' symbols in front of the line respectively to expand or collapse.

10.2.1. Toolbar
F IX J‘E EI e L [ i Hl IMacrl:l:lsetP‘acketDataFields j ingert |

The toolbar is shown in the picture above. From the left to the right, the toolbar contains the following
buttons:

Insert new Function

Delete selected (gray) line (and its childs)
Cut selected (gray) line (and its childs)
Copy selected (gray) line (and its childs)
Paste copied lines

Undo

Redo

Find

Find Next

Select Macro Combo box

Insert selected macro

The Macros that can be selected will be explained in the Macros section.

10.2.2. Context menu

When pressing the right mouse button while the mouse cursor is above the Script treeview, a context menu
as in the picture below will pop up. This menu is the same as the "Edit" menu in the main menu at the top
of the window. The contents of this menu are always the same, but individual items may be
enabled/disabled depending on the cursor position in the script. The menu contains windows-standard
items like copy, paste, undo and redo. In addition it contains the following items:

New Function
This will insert a new function in the script. In previous versions this was the only way to insert a function in
the script, but now it is also possible to enter new functions by using the text editor.

Context help
This will open the manual in a web browser and locate a section that corresponds to the keyword at the
current cursor position. This is especially handy to get help about API functions and such.

Goto declaration

When scripts become larger and larger, it might be difficult to remember where a function or variable was
defined. With this menu option it is possible to navigate to the declaration of the identifier at the current
cursor position. This also works for standard functions the Scriptor provides.
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fidefine RESPCODE_ADDR_ERROR 7
#define RESPCODE_TYPE_ERROR &
#define TCODE_READREQ 4

int b

int cnt = 0, cnt_addr errors = 0, cnt _type errors = 0O

Int LA S MEWPE o cet text to: [setPacketHeaderQuadietiresp, 1,0)c]  CtrZ
int resp = newP ndo set text k! [setPacketHeaderQuadletiresp, 1,00c] tl+

setPacketHeader(% cut

CErl+F1L
setPacketHeader
setPacketHeader 52 Copy Ctri+F2
setPacketHeader B paste Into Chl+F=
setPacketHeader
Paste After CErl+F4
setControlValue Paste Function
SEtCDntrDanluE}< Delete Alb+Del
setControlWalue
setControlValus M Funckion

- while true
int redgquestor

Redo set text to: [setPacketH eaderFieldiresp,0,24,4,61]  Chrl+Y

anto declaration

int toode = recvisyvncPacket (reg,-1,-1,1,0)

+ getPacketHeaderField=s(req, redquestor, node, label)
+ zetPacketHeaderField=s(resp, node, redquestor, label)

10.2.3. Status Bar

The status bar at the bottom possibly contains an error message. While editing a script, error messages
will be shown in red. During the edit phase, error messages should be considered as hints about the
current statement. If, during compilation, errors still exist, the line corresponding to the error will be
highlighted right after the compiler finishes and the script part that contains the error will be underlined. The
script in the picture below deliberately contains an error to show what the status bar looks like in case of

errors.

|

-l if tcode==TCODE READREQ

FORCED EREROR = getPacketHeaderFieldireq, 0, 16, B)
+ setPacketHeaderFields(resp, node, requestor, label)

regquestor = getPacketHeaderFieldireg, 1, 0, 16)
node = getPacketHeaderFieldireg, 0O, 0O, 1&)

int gl = getPacketHeaderField(reg,1,16,18)
int g2 = getPacketHeaderQuadlet (redg,z) —

if gl==0xFFFF && (QZ&0xFFFFFCO0)==0xFO0O00400
int addr = ([(gZ&0x3IFF)>>2

+ getPacketHeaderFields (resp, REZPCODE COMPLETE)
writePacketHeader (resp,3,DATL ID 1 FIR3T ,addr, 1)
sendFPacket (rezsp)
cnt = cnt+l

septiTnntrnlifalnse i1l ~nth _ILI

|unk rioven identifier FORCED_ERROR [Lh83  [Ch27

10.2.4. Property Editor

The Property Editor tab contains a properties editor for the currently selected script line in the script source
code. The lay out of this editor differs for the different kinds of statements that may be inserted in the script.
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An overview of currently supported statements will be presented in the next sections.

10.2.4.1. Statement

When entering a statement, a simple edit box is shown on the properties page for entering an expression.
The property editor is shown in the picture below.

statement

EXpIeszion IsetEu:untru:-I"-.-"aIue['I )

10.2.4.2. Declaration

When entering a declaration, the properties page shows a list box to select the appropriate type and a table
to fill in one or more variable name and initial value pairs. The property editor is shown in the picture below.

declaration

type I int vI

—aniables

M ame | [nitial walue Add

a 1
b 7 R emove

10.2.4.3. Loop Statement

When entering a repeat/while/until statement, the properties editor shows a group of radio buttons to select
what kind of loop should be defined and an edit box to enter the loop condition. The property editor is

shown in the picture below.

loop statement

= repeat = while © until

condition Itrue

10.2.4.4. Conditional Statement

When entering an if/else statement, the properties editor shows a check box to select whether an 'if' or an
'else' statement should be defined and an edit box to enter the condition. The property editor is shown in

the picture below.

if/elze statement

[ ele
condition It-:u:ude==TEElDE_FiE.-'5-.DFiEE!

10.2.4.5. Function Declaration

Functions can be inserted by pressing the "New Function" button or by typing a function definition at the
highest level in the script tree. When starting to type a function definition in the script source, the property
editor will first show a property editor for a declaration. When enough of the function definition is entered for
the parser to decide that it is indeed a function definition and not a declaration, the property editor will

change into a function property editor.

This property editor contains the following items:
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Type
The return type of the function.

Name
A user-defined name.

Main entry

When the script is being executed on the Analyzer, all functions that have this option checked will be
started. Function priorities are determined by the order of function definitions, the first one having the
highest priority. Functions that donot have this option checked will only be executed if they are being called
by main-tree functions. Furthermore, main-tree functions cannot have a result type.

Parameters

This is a list of function parameters. Parameters are combinations of a data type, a variable name and
optionally a default value. Variables listed here should be provided whenever the function is called, with
exception of parameters with a default value. The order in which they have to be provided may be changed
by using the up and down buttons.

Comment
This text editor does not influence the behavior of the function. It is a way for the developer to describe the
purpose of the function being defined.

function
lype I ink "I hame ImyFur‘u: [T mait entres
— parameters

type | name | default value | =

int a

it b Delete

biool optian falze

kove Lp
Move Down

Comment

10.2.4.6. Define Statement

When entering a #define / #undef statement, the properties editor shows a check box to select whether a
'#define' or an "#undef' statement should be defined and two edit boxes to enter the name and expression.
The property editor is shown in the picture below.

define ztatement

& Hdefine  Hundef

harne IFEESF'EEIDE_.&DDFE_EHHEIH

EXpIELEIan I?

10.2.4.7. Macros

In addition to the statements described in the previous section, the Script Editor also supports the use of
macros. Macros can be used by providing their name on an empty line in the script editor. After such a
name is entered, a property editor corresponding to that type of macro will show up. Available macro
editors will be covered in the next sections.
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10.2.4.7.1 fillPacket

The fillPacket macro can be used to completely fill a packet buffer with constant data. Such constant data
is created with the Data Editor. The property editor should at least be provided a PacketID to fill and a
HeaderID or a DatalD or both to read the data from.

If data has already been defined, the Header ID combo box and the Data ID combo box will contain the
names of all available data objects. Otherwise, the user can click on the "New" button to create a new data
object. When a data object has been selected in one of the combo boxes, the user can edit the data by
clicking on the "Editor" button. When filling a packet with data, the corresponding data size is updated in the
packet header if the header is already defined. The header can be defined by providing this macro a data
ID for the header or by setting the header in the script before this macro is invoked.

In the image below, an example is given that fills a packet with data from the "MyData" data object. As can
also be seen in the image below, the compiler 'knows' about the data object's name because it has been
defined by a "#define" statement in the script. So the user has the choice to provide this macro with a
defined name for the data, a numeric data ID (0 in this case) or even an integer variable set to the correct
value. Note that when providing a numeric Data ID or integer variable, the user should make sure it really
exists.

After filling in values in the property editor, the macro generates subnodes. Those subnodes are generated
by the macro and read-only to the user (as indicated by a gray color). When the script is compiled, the line
containing the macro call is not compiled itself, but only its subnodes. In this example the generated code is
a call to an API function to fill the packet.

fillPacket

Facket D ||:|

Header ID |STOF_HEADER =] Editar Mew

Data |D |DATA_ID_1 =] Editer Mew
Comrment

macro fillPacket

Thiz macro can be used to fill a packet's data and/or header with data from the
‘Data' tah.

parameters:

packetlDl = the ID of the packet buffer which has to be filled

headerlD = the ID of the data to be uzed az packet header [empty meanzs daonat
zet]

datallr = the ID of the data to be uzed as packet data [emplty means donot set]

10.2.4.7.2 setPacketDataFields and getPacketDataFields

This macro can be used to set individual field values in a packet. It is invoked by entering
"setPacketDataFields", and an editor shows up as can be seen on the right side of the picture below.

The packetID is the ID of the packet buffer which has to be filled. Change items in the 'Value' column to
setup the packet layout. Setting values in the value column will not write these values in the packet, these
values are only used to setup the correct packet layout in the editor. To actually write a field to the packet,
click on the 'set' cell. By default the value in the 'Value' column will be used as the field value. Change the
value in the 'Param Value' column if you'd like to use a variable or a different numeric value to set this field.

To create a packet that is larger than the size that is automatically determined by the packet layout, enable
the "Fixed size" checkbox set the size to an arbitrary value.

While filling in the property editor, the script on the left side is updated and child nodes are generated. In de
example below, the offset field has been given a value in the property editor and the script carries this out
by calling two API functions.
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setPacketD ataFields
Packet D ||:|
size [bytes]: I'I'I 3: [ fixed size
Fapload |
fiarmat; I.-'-‘-.WE - Tuner - fep frame ;I zize [bytes]: I'I1

Fields | Laypout I

Field Y alue Set | Param % alue
chs n =
chype COMTROL v
subunit type Turer
zubunit |0 1]
opcode DIRECT SELECT IMFORMATI
zource plug Source Plug 0
subfunction Clear =
status Mo statuz
gystem D OB
inpLt T ake input from the antenna de -

4| | s

Comment

parameters: _I

packetlD = the 1D of the packet buffer which has to be filled
notes:

Change items in the “alue' column ta setup the packet layout. Click on the "set’ cell
b actually zet a field. By default the value in the “alue' column will be uged az the
field walue. Change the value in the 'Param Yalue' colure if you'd like to use a
vanable ko zet this figld. -

The getPacketDataFields macro is much the same as the setPacketDataFields macro. This macro is used
to extract individual field values from a packet and set them to variables which have already been declared.
The only difference in the way the macro is used is that the property editor now contains a "get" column
instead of a "set" column and the "Param Value" should be provided a variable name to which the field
value should be set.

10.2.4.7.3 setPacketHeaderFields and getPacketHeaderFields

These macros are used to set and get individual header fields of a packet. The macros are invoked by
entering "setPacketHeaderFields" or "getPacketHeaderFields" in the script. The property editor for this type
of macro can be seen on the right side of the picture below.

The property editor again contains a line editor to provide a packet ID. In addition a combo box is provided
to select the type of packet to set the header fields for and a table containing the available header fields for
this type of packet to set or get the values of. Just like setting packet data, click on the "set" column to set a
header field and provide the value to set in the "Param Value" column.

Use the tCode edit box to set the tCode of the packet. When no value is provided, nothing is done.

Just like the other macros, when filling in the property editor, subnodes are generated containing the
required API calls to set or get the header fields.
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setPacketHeaderFields

Facket D Ip

Set TCode ta I

Facket type: I WiriteBlockReq j

Field Set Walus

Source -
Destination

Tranzaction Label

Retry Code

Pricirity

Destination OFffzet

Data Length Aspnc. packet v 128

Comrment

Thiz macra can be used to et individual header-figld values in a packet

parameters:
packetlDl = the 1D of the packet buffer which has to be filled

nates:

Click on the 'zet' cell to actually =et a field. Change the value in the " alue' column if
you'd like to uze a warable or number to zet this fisld. -

The getPacketHeaderFields macro is much the same as the setPacketHeaderFields macro. This macro is
used to extract individual field values from a packet and set them to variables which have already been
declared. The only difference in the way the macro is used is that the property editor now contains a "get"
column instead of a "set" column and the "Value" should be provided a variable name to which the field
value should be set.

10.2.5. Object Browser

The Object Browser contains an overview of the items that are defined in the current script. The tree
contains all functions that are defined together with the variables that are defined in their bodies. Note that
variables defined in the bodies of other constructions like loops are not shown here. To move the cursor to
the definition of an item in the script source, simply click on its name.

Entry Functions

The list of entry functions reflects the processes that will run on the Analyzer when the script is started. The
order of the entry functions in this list corresponds to the priority of the processes, the top one having the
highest priority.

Functions

The list of functions contains all the functions that are defined in the source code of the script. This does
not necessarily mean that a function in this list is actually executed. Regular functions themselves are not
started as a process, but can only be called by other functions or processes. The order of this list only
reflects the order the functions are defined in the script. This has nothing to do with priorities. The priority is
determined by the process that calls a function.
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10.2.6. Debugger

To use the debugger, a main software license version 5.4 or higher is required. For more information about

licenses see License Manager.

The Debugger can be used to analyze and control a running script. If the debugger is enabled, the main
Scriptor window will look as in the picture below. On the left side of the script-editor pane a gray area is

visible. This area is used to indicate that something is happening at specific lines. For example, in the

image below a red circle with a yellow arrow in it is used to indicate that a process is broken because of a
break point at that specific line in the script. Available debug icons will be explained in the next section.

On the right side, in the Debugger tab, several debug views are available and the user is free to chooses

which one(s) to display. Each of the views will be explained in the next sections.

To set a breakpoint on a line of code, click on the gray border to the right of the line you want to set it for. A

red circle will show up, indicating that a breakpoint has been set.
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10.2.6.1. Debug Icons
Currently the following icons exist for display in the debugger:

=\ process is currently executing this line
C>The selected process is currently executing this line
B This line is currently being executed by multiple processes

E¥This line is currently being executed by multiple processes, including the selected one
=1 for the currently selected process, in the call stack view, a different call depth is selected, this icon is

shown at the line where the selected function call took place.

E*The same as the icon above with as only difference that other processes are also currently executing

this line.

.This line contains a breakpoint. This icon can be the only icon visible at a script line, but it can also be
combined with one of the other icons. If combined with a yellow arrow, it means that a script process

stopped at this break point.

10.2.6.2. Toolbar
@ ’E I [+ DebugMode

The toolbar is shown in the picture above. From the left to the right, the toolbar contains the following

buttons:

Enable/disable the Process View
Enable/disable the Call Stack View
Enable/disable the Breakpoint View
Enable/disable the Error View
Enable/disable the debugger

160

Copyright 2017 DapTechnology, 9/1/2017



Scriptor

10.2.6.3. Breakpoint View

> Breakpoint Yiew | X
| Function | Line | Condition Text
325 393 always fb<0
mLl325 390 alwans ifa<0

G mul32U 75 alwans if b & 01

325 alwans

The Breakpoint view displays a list of all the breakpoints that are currently set in the script. For each
breakpoint listed, the following information is shown:

If a process is broken at this breakpoint, an arrow is shown. See row 4 in the picture above

The name of the function the breakpoint is positioned in

The line number the breakpoint is set at

The condition that must be met for a process to break at this breakpoint (conditions cannot be edited yet,
SO a process always breaks at a breakpoint)

The text of the script line the breakpoint is positioned at

By clicking on a breakpoint, it will be highlighted in red and the script-tree editor will move to the
corresponding line in the script. The selection in the breakpoint view is not related to the selection in any
other Debug View.

By clicking on the red cross in the toolbar of this view, the currently selected breakpoint will be deleted.

10.2.6.4. Process View

B I = E Process Yiew |
| Mame | Pricrity I Ctatus

B receive 1 waiting [packet)

R zend waiting [packet]

i ezt H =l h

R trner

o ]

waiting [breakpoint]
waiting [STOF]

=

The Process View displays a list of processes. For each process listed, the following information is
displayed:

Enable checkbox: If checked, the process is currently in debug mode, otherwise not
The name of the process

The priority of the process (smaller number means higher priority)

The current status of the process.

Possible process state values are:

unknown: The process is not being debugged, or the state has not been updated yet

not started, The process is not yet started

running, The process is currently running

stopped, The process stopped running

ready, The process is ready to execute the next code, however another process is already running
paused, The process is paused by the user

waiting (packet), The process is waiting for a packet to be sent or received

waiting (STOF), The process is waiting for the start of the next frame (Mil1394 mode only)
waiting (STOF packet), The process is waiting to receive a STOF packet (Mil1394 mode only)
waiting (bus reset), The process is waiting for a bus reset

waiting (sleep), The process is waiting for a sleep statement (not yet implemented)
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o waiting (breakpoint), The process is broken at a breakpoint or the user is stepping with the debuggger

¢ waiting (stream write), The process is writing to a stream buffer, or waiting until space is available to write

¢ waiting (stream read), The process is reading from a stream buffer or waiting for data to be available in
the buffer

¢ waiting (host function), The process is executing a function on the host and waiting for it to return

If the debug mode is enabled and the script is running, the Scriptor will periodically request information for
the processes that are enabled in the process view. Enabling a process is done by clicking in the check box
to the left of it.

If a process is not only enabled (checked), but also selected as the current process (red highlight bar), the
script tree will follow the yellow arrow that marks the line that is executed by the process. When no process
is selected, no process is followed and only gray arrows are drawn in the tree view. If the Call Stack view is
shown, the information displayed in it corresponds to the selected process.

As the info per process is requested in a periodical way, it might seem that a process is constantly at the
same code line. In reality, however, the process could be executing other code lines in between two
process info updates. Check the process state to verify if a process is indeed waiting for some event or if it
is still running/ready.

= EH Il

The Process View also contains a toolbar with some controls on it to control script execution. The toolbar is
shown in the picture above and from the left to the right contains the following controls:

o Start/resume process: This control will start or resume the currently selected process. Ofcoarse this
function is only available if the current process state allows resuming or starting.

o Stop process: This control will try to stop the current process. If the current process is waiting for
something, it will not stop until it is done waiting. Pressing the stop control several times will not speedup
the stop request. If the process is not waiting and not stopped already, it will stop immediately.

e Pause process: This control will try to pause the current process. If the current process is waiting for
something, it will not pause until it is done waiting. Pressing the pause control several times will not
speedup the pause request. If the process is not waiting and not stopped already, it will stop immediately.

o Step Over: If the script is currently at a breakpoint or paused, this control will make it execute the current
script line and break at the next one.

o Step Into: If the script is currently at a breakpoint or paused, this control will make it execute the current
script line and break at the next one. However, if the current script line contains any function calls, it will
break at the first line in the function that is called.
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10.2.6.5. Call Stack view

Call 5tack Yiew | X

Line | Called Function Af Staterment |
7 Lint32 mul32U[uint32 a, uint32 b for n=0, n<32, n++

bool testtul32U[uink32 a, uint32 b uint32 reference = mul320
242 Lint32 dadlTestz(uint32 a, uint32 b) if Itestkdul3210(a, b]
2m void testtath(] entree ermorCaode = dodllT ests(a, E

Local: | Globals |

Hame I"«.J'alue Fiaw Y alue Hex Type

a 3991513144 OxEDE 34838 uint32
b 1073335361 0«3FFSDBET uint32
result 1673314616 Ox63BCCT 38 uint32
reference 1] (00000000 uint32

The Call Stack View displays symbol and function-call information for the process that is currently selected
in the Process View. If the Process View has no selection, this view will be empty.

The upper part of the Call Stack View displays a list of function calls made by the selected process. The top
one is the line that the process is currently executing. All other items point to the script line at which a
function call was made to the function the item above it is currenlty executing. In the example above,
currently the function "mul32U" is being executed. This function was called by "testMul32U", which on its
turn was called by "doAllTests", which on its turn was called by "testMath". The last one is an entry function
and therefore the root of the call stack.

The lower part of the Call Stak View displays a list of local and global variables that were available to the
script at the script line corresponding to the selected function call. The values of these variables are
displayed in both their native format and in raw HEX format. The last column displays the data type of the
variable. In the example above, the function call is selected that was made at script line 268. At this line,
the variabled "a, b, result and reference" were available and their values can be seen in the picture above.
If the Process View is used to "step into" or "step" through the script, the symbol list will indicate changes
by displaying them in red.

10.2.6.6. Error View

C Emor View | X
Process Code Emor Description
receive £ Aborted: Bus Reset Detected

Many of the Scriptor library functions will return a negative value in case of error. When running in debug
mode, these negative return codes will always be sent to the debugger, even if the script does not contain
any return value checking.
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Whenever the debugger receives a negative return value it is appended to the error view. The picture

above shows an example of a negative value (-6) returned by the recvStreamPacket function. In this case a
bus reset was detected before a packet was received.

The error view will always get focus when it received the first error during script execution. Now you can

click on the error and the script editor on the left will highlight the exact line that resulted in a negative
return code.

10.3. Control Panel

The control panel is used to display the output of a script and/or send values to a script. You can, for
instance, send the value of a specific field of all stream packets on some channel nhumber to a control on
the control panel such that you can easily monitor the value of this field. These values can also be added to
a history graph. An example Control Panel is shown in the picture below.

BScriptor - FireSpy3850 : C:/Documents and Settings/Jeroen/Desktop/car/car2.fss - |EI|1|
File Edit Windows Help
[Fiespasains) ~|(@ » m = €[] EZELE
Script Editar | Control Panel IData E ditar |Script Properties |
X I o I K O I/ BN Co0 '%:hl @ i mn IIK]II;I% EonnectedID_F'ort:|24D1 I
MNode Information
o o
Selected Node Connected Error
0x000873
VendorlD
0x004321
ChiplD
Car
AVIC Type
150
<4 | > | [l | > |
100
Rewind Play/Pause Stop Forward
50
] Down | Up | Down | Up |
RPM (x1000) Temperature Tuner Tuner VYolume Volume
k 4
200+ = 200
150 e
& ol - 100
50— — &0
0— = 0
QHélllllIIII|IIIIIIIII260IIIIIIIII36DIIIIIIIII460IIIIIIIII560IIIllllllsénlIIIIllll?éulllllllll|llllIQ
Q Q" RQ

Adding controls

To add a control, use your secondary (right) mouse button on the control panel and choose one of the
above controls. To view the controls' properties you can click with your secondary mouse button on the
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control. The Gauge is the most complex control with many properties to customize it. The Led has just two
specific properties (color and threshold). All Controls share a few settings, these are also the most
important settings.

An added control is positioned below the cursor, the position and size might not be what you want. To
position it just drag and drop the control to its place. The size can be changed by using the size grips in the
corners of the control.

Locking controls

When all controls are in place and sized according to your preferences you can lock the controls and hide
the grid by right clicking on the control panel and selecting "Lock Controls". Now the controls cannot
accidentally be resized or moved. Note that this setting is also available on the tool bar.

Hiding the history graph

If you don't want to see the history graph in the bottom of the panel you can hide it by right clicking on the
control panel and toggle the option "Show History Graph". This setting will be saved for the current script.
Note that this setting is also available on the tool bar.

Script interaction

This section and its subsections mainly describe the Control Panel components themselves. To learn how
to make the Control Panel actually interact with a running script, see the Script function list for the Control
Panel.

10.3.1. Control Properties

All controls on the control panel have properties associated with them. These properties can be changed to
influence the behavior of the control. A property editor is available that can be opened by right-clicking the
control to edit. The picture below shows an example property editor. Note that all changes made are
applied immediately. By using undo/redo, changes can be reverted.
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iy Settings - ConfRom Rea x|
Property I Yalue I

I 1

Label ConfRom Reads

Label Color _

Label Size 12

O ffzet N

Factor 1

R ange kin 0

R ange kax 100

I rits

Histary ¥ Enabled

Showe Histary ¥ Enabled
Alarm

Alarm Lower Bound |0

Alarm Upper Bound (100

Alarrm [T Enabled
Alarm Latched [ Enabled
Alarm Blink, Duration| 1000

Alarm Sound I[N ane] ;I
&larm Sound Loop W Enabled

Appearance |
Diigitz
Frecizion

1]
Color Digts |

Color B ackground
Display Mode INDrmaI j

This section explains the most common properties.

ID

Every Control should get its own unique ID. When the script is being executed, the function
setControlValue(ID,Value) sets all the controls with that ID to "Value". It is possible to assign the same ID to
multiple controls. A setControlValue(ID,Value) then will set all controls with the same ID. Depending on the
application this feature may be useful or not. When you give an "input control" the same ID as another
control, the other control will follow the input control even without the script running.

Label
This property is used to give the control a name. This name is used to label the current scale in the history
graph.

Label Color
This value is used to color the data in the history graph. This way you can distinguish which line belongs to
which control. Of course it colors the label below the control as well.

Label Size
This value is used to change the size of the Label below the Control.

Offset/Factor
When the raw data of the packets need some precalculation before it represents the real value, the

calculation can be done by:
RealValue = Offset + (RawValue * Factor)

The controls always display the calculated value. The history graph however has an option to "recover" the
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value as it was set by setValue() and grabValues().

Range Min/Max

These settings are mainly used for adjusting the scale of the history graph. However, this setting is also
used to change the scale of the "Gauge" control. Let's say you are "recording" the speed of a motor in
RPM, a scale from 0 to 100 would be insufficient. So you would probably set the scale from Range Min = 0
to Range Max = 10000.

(Note: if you change the range for a Gauge you also need to alter the "Scale Step")

Units

As already mentioned above, you may record the speed in RPM. And if so, you would probably label the
control "Speed" and use "RPM" as the control's Units. In case of the Gauge it is displayed on the meter
itself and on the label.

Mmoo E0
oo roy
CI - 70
o0 o
mﬁ/ T
TP ~

1] 100

Gauge [rpm]

Alarm
The next block of settings are the Alarm settings. The alarm will alert you when the value of a control
exceeds its boundaries.

Alarm Lower/Upper Bound

When the alarm is enabled, these boundaries are visible in the history graph. When a control receives a
value from the script with a value lower than the lower bound or higher than the upper bound, the alarm is
triggered. The label of the Control will flash and when selected a sound is played.

Alarm Enabled
Whether or not the alarm function will trigger when the boundaries are exceeded.

Alarm Latched
As soon as the value of the control is within the alarm boundaries, the alarm stops. For some quick events
you may not want this behavior, but want to be notified if an alarm event has occurred.

Alarm Blink Duration

This value is in milliseconds and holds the blink duration. This is 1000 divided by the frequency. For
example you can give an important alarm a low blink duration so it blinks faster (and attracts more
attention).

Alarm Sound
In the application directory there is a folder called sounds, we've selected a few to get you started.

Alarm Sound Loop
Plays the sound in a loop when the alarm is triggered. Note that it is different from Alarm Latched as Alarm
Sound Loop will stop looping if the alarm is not latched and the value comes within boundaries.

Appearance
Almost all Controls have individual settings for appearance. Most of them are straightforward and won't
need any additional information. The Gauge however has some settings that are less trivial.

Origin
Defines the starting position of the first line of the scale in degrees counter clockwise. So "-90" starts at the

Copyright 2017 DapTechnology, 9/1/2017 167



Scriptor

top. "0" starts on the right, "90" on the bottom etc.

ScaleArcMin
In degrees, counter clockwise, starting from the "Origin" (mostly 0).

ScaleArcMax

In degrees, counter clockwise, starting from origin. If you know you want 3/4 of a circle you set this value on
270, if you want half a circle you can set this value to 180. Then it is easier to get the scale positioned the
way you want by adjusting the Origin.

Scale Major Interval

This value is only valid when "Scale Step" = 0. It defines how many intervals are visible on the scale. If a
value would result in a strange scale, it is rounded down to the first value that makes sense. If this doesn't
result in the scale that you would have liked to see, it is better to use the Scale Step.

Scale Minor Interval
Specifies the number of intervals between two Major values. This is also rounded down to a value that
rounds down to whole numbers on a tick. Most practical values are: 0, 3, 6, 10.

Scale Step

Defines the Step Size on the scale: for example, on a scale from 0 to 100 with a step size of 20 you would
see: 0, 20, 40, 60, 80, 100. When the step size is too small compared to the range of the scale it stops
looking nice. Or you would have to enlarge the control to make all values fit again.(Note: when set to zero
the number of Major Ticks is defined by "Scale Major Interval").

Frame Width
Draws a little border around the meter to give it some 3D effect.

10.3.2. Output Controls

The following controls can be used to display values from a running script.

Gauge
A Gauge can be used to show values on a scale that can be defined with the properties dialog.
40 E;D Bl
vty
EDE - . 70
20 80
10~ / T
Ipr

Gauge [rpm]

Number

A Number Control can be used to display numeric values. Currently, the following display formats are
defined:

e decimal

¢ hexadecimal

e ASCII

The display format can be set in the properties editor of the Number control.

When using the ASCII format, this indicator shows up to 4 ASCII characters, defined by the four byte
values of a 32-bit integer.

0.00

Number
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LCD
An LCD Control can be used to display numeric values. Note that this control is slower than the Number
control.

Led

A Led is a control that is either "on" or "off". To turn it off, send a value of '0' to it. All other values turn it on.
The color is configurable in the properties dialog.

The Led also has the ability to blink when turned on, this settings is called "Led Blink Duration" and is
specified in milliseconds. When you set his value to 1000 it means that the Led will turn on for one second
and then off for one second, and so on. Settings this value to 0 means no blinking.

&

Led

Thermo
A Thermo can be used to show values on a scale that can be defined with the properties dialog.

100 ——
50
50
40—
20
n_
Thermo

Label

This control shows a design-time defined text on a run-time controlled background color. This is done by
associating numeric values to specific colors. When a value is sent to a Label Control, its background color
will change accordingly.

Enter vour fext here

Label

10.3.3. Input Controls

The Control panel also offers controls that act as an input for the script. Input controls can only be
controlled when the Control Panel is locked, this is done automatically when the script is started and on
load of a script. If the Control Panel is unlocked, Controls cannot be controlled but modified instead. The
following input controls are available to the user.

Pushbutton

The Pushbutton is the simplest of the input controls and can only send a '0' or a '1' to the script. When the
user presses the button a '1' is send and when it is released a '0' is send. The PushButton can also be
controlled from within the script. If you want to disable the button, send a '-1' to it. To show it in a down
state, send a '1' and to get it beack to normal send a '0'. Also if you set the button in a disabled state send it
a '0' to enable it again.

Ok
PushButton
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Editbox

The Editbox can be used to send any number to the scriptor in the Analyzer. The value is submitted on two
occasions, one way is by clicking the "set" button next to the editbox, and the other way it by selecting
another control. You can see that it has submitted its value because the "set" button gets disabled.

Values can be entered in hexadecimal format by typing 0x first and then your number in hex format.

IEI Set

EditBox

Slider

The Slider makes it possible to quickly send multiple values one after another to the script. However it isn't
as accurate as the editbox.

(Tip: If you want to see which value is send to the script, place a number or Icd display next to the slider
and assign it the same ID as the slider.)

I
[T T T 17T T 17T 17T 7T T1T7]
0 20 40 60 =0 100

Slider

Image

The image control makes it possible to ad an image to the control panel with clickable regions. These
regions are defined as HTML image maps and each clickable section has a numeric value associated with
it. When the user clicks in a region the corresponding value is sent to the control ID of the image control.
An example of a car with some clickable IDB 1394 nodes is shown in the folling picture.

Ng

/ - - 1

Car

File Browser

The File browser control makes it possible to open a file dialog and select a file for input or output from a
running script. The file can be referred to in the script by using the control ID of the file browser. When the
script opens the specified file, the green LED will turn on. When this LED is on, it is not possible to change
the filename.

Idaptechnulng_l,l.bmp _I
|

File
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10.3.4. Layout Controls

Layout controls donot have any form of dynamic behavior. They can be used to beautify or clarify the
control panel. The following layout controls are available to the user:

Text
Text controls can be used to place a text panel on the control panel. The panel frame can be flat, raised or
sunken.

Enter text here

Lines
Lines can be used to visually seperate parts of the control panel. Both horizontal as vertical lines are
available.

10.3.5. History Graph

The history graph offers a tool to examine script values as a function of time. Scriptor provides a function
GrabValues(time) which grabs the current values from the controls and uses it to plot the data. You can
hide the graphs from showing on the History Graph by disabling the option "Show History" for every control
you don't want to see. It does get recorded, if you want to inspect it afterward you are able to turn it on
again. This way the history graph stays "readable".

Walue: 5596

B000 -

5000 —

4000 —

2000 —

3
Q — L ] s o P e e o [ o o 2] o 2 P [ F | I Q.
& Qﬂ 1_?n| 180 190 200

Each graph can be identified by its color. This color can be changed by changing the "Label Color" of its
control (see control properties above).

Each graph uses its own scale, so a graph with a range from -10 to 10 can be drawn over a graph with
range 100 to 10000. To select which scale is visible for the left and right side of the plot, just click on its
control.

The Graph also contains a cursor, which can be used to retrieve the value at the selected time. Move the
cursor to position it exactly where you want it, this way it is easy to retrieve a maximum or minimum value.
The graphs in the plot represent the calculated values in accordance to the description of the Offset and
Factor properties. If you are interested in the "Raw" value of some point , right click on the cursor. A popup
menu enables you to select "Raw values". When enabled, the plot still draws the calculated values but the
cursor displays the "Raw" values.
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When new values are added to the graph the plot normally scrolls the view automaticaly.This can be
stopped in two ways. One is by placing the cursor somewhere in the "past". The other way is by scrolling
the scrollbar to the past. Automatic scrolling is enabled again by scrolling all the way to the right or by
clicking somewhere in the "future".

When controls are added to the Control Panel, their data also becomes visible in the plot. If, at some point,
you don't want to see all graphs, right click the control you are not interested in and disable "Show History".
Note that the data is still being recorded and can be made visible again by enabling "Show History".

The magnifying glasses on the left and right side of the bottom scrollbar enable you to zoom horizontally
and vertically. The magnify glass with the 1" inside resets the zooming to default.

Yalue: 34.6935]
200 - 200
1803 180
1603 = 160
1403 — 140
2 9205 = 120
g 100 = 100
& 80 - &0
B0 C 50
403 40
20 - 20
Q ‘E.‘ | UL T I I o e e P e e e LT L e T e ) e e e L ] P e ) II:I Q
100 200 ﬁ 400 500
Q Q | Nietet

The vertical-zoom function can only zoom in, but the horizontal-zoom function also enables you to zoom out
to get more data in the same plot, which makes it possible to overview data for a wider time range.

As the Analyzer stores its data in an internal buffer and the Analyzer software reads from this buffer it might
happen that overflow occurs. This is indicated in the history graph by gaps labeled with an 'O’ as can be
seen in the picture below. The graph continues to plot data when the overflow situation has ended. To
prevent overflow, increase the Scriptor memory on the Memory tab of the Settings dialog.
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10.3.6. Client

The Analyzer Application has support for a remote client that can view the Control Panel that is controlled
by the scriptor. The remote client can be found in the start menu.

When started it will look the same as the control panel in the Analyzer application but without the scriptor
attached. You can place the same controls on it as with the application. There is only one control that is not
supported in this client and that is the FileBrowser.

If you created a control panel in the Analyzer application than you can export this control panel to file in the
file menu if the scriptor. This file can then be opened by right clicking somewhere on the control panel and
choose "Load Control Panel". As an example the control panel from the "SimConfRom.fss" script is
exported and loaded in the client.
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In the right top corner you can see an icon representing two computers, this icon will show the connection
dialog like below.

Connect To Control Panel

Host: [localhos Port | 2401

Statuiz: |Ln:u:|kir'|g p Host...

Connect Cancel [k

This dialog has two input fields, the host it must try to connect to and the port number. Because the
communication between the Analyzer application and the client uses TCP/IP you need an IP address or a
computername and a port number. The Analyzer application only accepts connection when the same icon
is selected.

& | = | Zm Connected |EI_ Part: {2401

Next to this icon the application shows the number of clients connected. The port number of the application
and the client can be freely chosen so that it is possible to have multiple applications running a server.

When the client is connected all control values that are send from the script are also send to the connected
remote clients. This can be used to create one large control panel that is divided between multiple
computers and/or monitors.
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10.4. Data Editor

The data tab is used for editing data which can be used to set as packet data or as the header of a packet.
The Data Editor is shown in the picture below. The left side shows a table with all the data objects that are
defined, together with their properties. The name will be associated with a constant number by a a define
statement in de current script. Therefore, when filling packets, the name of a data object can be used to
refer to it. For data objects that contain more than 1 data block, two define statements ( <xaMe> r1rRST @nd
<NaMe> 1.AST) Will be created which you can use in the script to refer to your data.

BScriptor - FireSpy3810 : new* - | I:Illl
File Edit ‘Windows Help
er = ¥ [4B

Script Editor |Contro| Panegl | Data Editor |5q-ip1 Properties |
B X4 BMmlo o Edior |

Data Details

Hex _ .
Packet Data [rata name: |MyHe:-cData Data type: | Hex LI
MyHeader Packet Header 128
LR A3 Lnkrioan Sizer |?88 ﬂ * bits ¢~ bytes € quadlets

0oooo0oo 54 68 69 73 20 69 73 20 61 GE 20 65 78 61 6D 70 This i=s an e=xamp
noooonio 6C 65 20 B6F 66 20 72 61 77 20 64 61 74 61 2C 20 le of raw data.

noooonz2o 63 72 65 61 74 65 64 20 77 69 74 68 20 74 68 65 created with the
noooonzo 20 48 65 78 20 45 64 69 74 6F 72 00 00 00 00 00 Hex Editor. ... .
noooon4o o0 oo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ...
ooooonso 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... . ...

Expart Irpart

Adding a new data object

To add a new data object, click on the "New" button int the toolbar. By default an empty data object is
created and its type is set to "None". Now, first select the type of data you would like to define by selecting
the correct item in the "Data type" combo box. The corresponding data editor will be shown and depending
on the type of data one may set the size in the "Size" spinbox. The number of bytes will automatically be
updated accordingly. The different data editors will be explained below.

Removing a data object
To remove a data object from the script, click on the "Delete" button in the toolbar.

Using data objects in the script

In the picture below, a script is shown that contains some data blocks. The script only uses the first file data
object as input for a packet. The packet header is also set from a data object. After the packet is filled with
a header and some data, it is send once. The data object contents are described in the next section.
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- Soriptor Generated

= Data Names
#define MyHex 0O
#define MyPacket 1
#define MyHeader Z
g#define MyFile FIR3T 3
#define MyFile LAST 7

+ API Functions

- woid sendMyPacket (] entree
int p = newPFacket (10zZ4)

- £illPacket (p, MyHeader, MyFile FIRST)
fillPacketHeader (p, HvHeader)
fillPacketData(p, MyFile FIR3T)

gendPacket (p)

10.4.1. Toolbar
B X% B o o

From the left to the right, the toolbar contains the following items:
New Data Object

Delete selected data object

Cut selected data object

Copy selected data object

Paste copied data object

Undo last action

Redo last undone action

10.4.2. Hex Data Editor

This type of data editor is shown in the picture below. The editor is divided in three columns. The first
column displays the hexadecimal index in the data of the first quadlet of that row. The second column
displays the data in Hex format, grouped by Quadlets. The third column is the ascii representation of the
quadlet values. The data can be edited in both the second and the third column. Note that the last quadlet
is masked if the number of bits is not equal to an exact number of quadlets.

Data in this editor can be imported and exported from/to files by clicking on the "Import" and "Export"
buttons. Make sure to first set the size of the data before loading from file.
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EScriptor - FireSpy3810 : new* - | Ellﬂ
File Edit Windows Help
@r = P | [4B

Script Editor |C0ntr0| Panel | Data Editor |Script Properties |
B X% B m|o o Edtor |

Data Details

MyHexData Hex

- Dat : [MyHexDat Data type: | H -
buPacket Packet Data S nams I B BE SR = —I
byHeader Packet Header

MyFile File unknown Sizer I?BS ﬁl " hits ¢~ bytes ¢ quadlets

noooonoo 54 68 B89 73 20 69 73 20 61 &E 20 &5 78 &1 6D 70 This iz an examp
noooonlo 6C 65 20 6F 66 20 72 61 77 20 64 61 74 61 2C 20 le of raw data.

ooooonzn 63 72 65 61 74 65 64 20 77 69 74 68 20 74 68 65 created with the
ooononan 20 48 65 78 20 45 64 69 74 6F 72 00 00 00 00O 00 Hex Editor.....
ooonon4n oo o0 0o 00 00 00 00 00 00 00 00 00 00 00 oo oo ...l
ooononsn oo o0 0o 00 00 00 00 00 00 00 00 00 00 00 oo oo ...l

Export Import

10.4.3. Packet Data Editor

When the data type is set to "Packet data", a data editor will appear as shown in the picture below. The
"format" combo can be used to set the packet format. Selecting a format will update the number of bits to
the default value for the selected format and display the corresponding field lay out. For some formats,
changing the value of some field will also change the size of the format. The packet editor will reflect this. If
you want to use a different packet size than the automatically calculated size, check the box "fixed size"
and set the size to an arbitraty number. Field values can be set by clicking in the "Value" column and by
providing a value.
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' Edtor ILInI:ID.-’redD |

Data Details

[ata name: |M_I,IF'acket

Data type: I Packet Data ll

Payload |

N

size [bytes): Id 3: [ fixed size

format: I AW/C - Tape recorder/player - fop frame

LI zize [bptes]: Id

Fieldz ILa_l,u:uut I

Field Walue
ctz 1]
chype COMTROL
subunit type iresalid
subunit [0 1]
opoode PLAY
playback mode irvvalid

10.4.4. Packet Header Editor

When the data type is set to "Packet Header", a data editor will appear as shown in the picture below. For
this type of data editor, the number of bits is determined by the selected packet type. Also, the available
header fields are determined by the selected packet type. A header field can be changed by clicking in the

"Value" column.
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10.4.5. File Data Editor

' Editar ILInu:Io.»'reu:Io |

Data Details

[rata name: IMyH eader

3

[rata type: I Facket Header LI

Packet type: | WiiteBlockReq

Field

Source

D estination

Tranzaction Label

Retw Code

Priarity

Destination Offzet

Data Length Azync. packet

Y alue

o M oLl L M —

When the data type is set to "File", a data editor will appear as shown in the picture below. To select the

file, click on the "Browse" button on the right. It is possible to load from Quadlet files "*.qdI" and from Hex
data files "*.hex". File names can have absolute paths like in the picture below and also relative paths. A
relative path uses the path where the script is saved as its offset.

A file may contain an arbitrary number of data blocks. Use the "First block offset" to select at what block
index in the file the editor should start reading. Set "Number of blocks" to the number of consecutive blocks
you want to load from the file. Note that an error will occur when trying to read beyond the file limits. This
error will be thrown when uploading the script to the Analyzer.
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example files.-‘confmm.qd‘

o 3
5 3

10.5. Script Properties

The Script Properties tab provides information about the current script. All values defined here are saved
both in the script source and the generated executable for later use. These values could for example be

used to verify if an executable and source file match and which features are required to run the compiled
script.

The following picture shows the Script Properties tab.

Copyright 2017 DapTechnology, 9/1/2017 179



Scriptor

BScriptor - FireSpy3810 - F444D : c:/FireSpyDev[sw [Scriptor/Scripts [FunctionalTest.fss - | Dlil
File Windows Help
[Frespyastos) ~](@ » = = ¢ I [32m8
Script Editor | Contral Panel | Data Editor | Script Properties |
—Script Executable
Compiler Version Major &
Compiler Version Minor 0
Script Version Major |D ﬁ’
Seript Version Minor Iﬂ ﬂ
Script Build Number [0 3
I~ Auto increment
—Scriptor Features
Feature Use Count Enabled I Requirements
AVC Protocol false AVC Protocol Module License
IIDC Protocol false IIDC Protocol Module License
IP4 Protocal false IP4 Protocol Module License
5BP2 Protocol false 5BP2 Protocol Module License
Secriptor 64-bits data types true Main Software Validation 5.7 or higher
Scriptor Debugger true Main Software Validation 5.4 or higher
Seriptor Digital-I0 functions true Main Software Validation 5.7 or higher
Scriptor floating-point data types true Main Software Validation 5.7 or higher
V5 Protocol 2 true V5 Protocol Module License

10.5.1. Script Executable

The Script Executable group of controls on the Script Properties tab page contains different kinds of
version numbers. Some of the values will be generated at compile time while others are user defined.
Whenever the script is compiled, all values will be stored in the executable file. By using the APl it is
possible to extract these values from the executable file to verify them.

The following version numbers are available:

o Compiler Version (major and minor): Will be filled in by the Analyzer software and represents the internal
version of the compiler used to compile the script.

e Script Version (major and minor): This is a user-definable value that can later on be used to check the
version of a script.

e Script Build Number: When Auto Increment is enabled, this number will be incremented each time the
script is compiled. The incremented value will be stored in the Script executable file.

10.5.2. Scriptor Features

The Scriptor Features table contains an overview of all Analyzer features that are under license control with
information about use and availability. Whenever a script is compiled and some of the licensed features are
used in the script, the person who wants to run the executable will also need sufficient license validation for
those functions.

Note that these values are only updated at the moment the script is compiled.
The table contains the following fields:

e Feature: The description of the feature defined in a row
¢ Used Count: The number of times this specific feature is used by the current compiled script.
e Enabled: This field indicates whether the feature is currently enabled or not
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¢ Requirements: This field describes the (license/validation) requirements for this feature.
10.6. Examples
10.6.1. Simple Sending

This example shows how to define a packet using the build-in data editor and how to send a multiple of this
packet each time a bus reset is detected. There is no particular reason to wait for a bus reset before
starting to send the packets. It is implemented this way to have more interactivity with the script. Sending
packets can now be controlled by externally applying bus resets.

10.6.1.1. How to use it

After loading the file "simpleSend.fss", a script will be shown as in the picture below. This script contains a
couple of defined data blocks and one main function.

/l Main function
void main () entry
int p = newPacket ( 1000 )
fillPacket ( p, DATA_ID_1, DATA_ID__
fillPacketHeader ( p, DATA ID_1,0,
fillPacketData ( p, DATA ID 2,0,-1)

N
-~

while true
waitBusReset ()

repeat 100
sendPacket (p)

To see the script in action, proceed with the following steps:

Open the recorder and start a new recording

Upload and start the script from the Scriptor

Open the Commander and generate a bus reset with the [R] button
Stop the running script from the Scriptor

Stop the recorder and download the recording

aorwN-=

Now if you examine the data recorded with the recorder, you can see that first a bus reset is detected and
then, the same packet is sent a hundred times in a row.

10.6.1.2. Details

The function main first creates a packet with a maximum size of 1000 quadlets. Then the macro "fillPacket"
is called to fill the packet with the header data and packet data which have been defined on the data tab.
The corresponding data definitions on the data tab can be seen in the following two pictures:
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respyDey/clean/sw/installer/example files/simplesend.fss* - |EI|1|
File Edit wWindows Help
®> = ¥l [4E
Script | Contral Panel | Data |ScrptF‘roperbes |
B X% Bmlo o Edtar |
Mame Type Size Data Details
ID_1
= Dat : [DaTa_ID_1 Data type: | Packet Head A
DATAID_Z  PacketData 72 ota nare: [DATA_ID_ S wpe ) e e =l
Packet type: IWriteBIockHeq LI
Field Value
Source 0xFFC1
Destination O=FFC2
Transaction Label 10
Fietry Code 1]
Friority 1]
Destination Offset 0x1200000
[rata Length Async. packet 9
iptor - FireSpy3810 npleSend.fss* - |EI|1|
File Edit wWindows Help
®> = ¥l [4E
Script | Contral Panel | Data |ScrptF‘roperbes |
B X4 Bomo o Editorl
Mame IT_l,lpe |Size | Data Details
frackethlcadeiili2g [rata name: IDATA_ID_2 Drata type: | Packet Data LI

Papload |

size [bytes]: IS 3: [~ fived size

format; I AAC - Audio - fop frame

LI zize [byptes]: IS

Fields ILayout |
Field Walue
cts 1]
clype COMTROL
subunit type Audio
subunit 1D 1]
opcode FUNCTION BLOCK

function block (D
control attribute:
zelector length

control selectar

function block type

input fb-plug number

Selector function block
a

Current

2

a

Selector contral
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10.6.2. SimConfRom

When running this script, all reads of the Analyzer configuration Rom will be catched and a corresponding
value from a quadlet file will be returned. This quadlet file was created by using the Memory R/W function
of the Commander of the Analyzer. The configuration Rom of a desktop computer (with FireWire card) was
read and stored to a quadlet file. As a result, when running this script and connecting the Analyzer to a
computer, the computer reads the configuration Rom of the Analyzer and will think that another computer
was connected (which actually is the Analyzer) and it probably will display some message that a network
connection has been added because in the simulated configuration Rom defines support for IP.

10.6.2.1. How to use it

This script waits for asynchronous packets and checks if they are configuration-rom read requests. If so, it
checks for a specific address range and when valid it reads the data from a file and sends the file contents
as its response. In addition it also sends information, like how many reads have occured, to the control
panel, which displays these values in a nice graphical way.The script is shown in the picture below.

To see the script in action, carry out the following steps:

Make sure the Analyzer is only connected to the computer by its USB cable

Upload and start the script

Select the "Control Panel" to see the scripts output

Connect the Analyzer to the computer by using a FireWire cable

The Control Panel should now show some activity

Possibly the connected computer indicates that a new network connection is available

DR LN =

void main () entry
#define RESPCODE_COMPLETE 0
#define RESPCODE_ADDR_ERROR 7
#define RESPCODE_TYPE_ERROR 6
#define TCODE_READREQ 4
intb
intcnt=0, cnt_addr_errors =0, cnt_type_errors =0

int req = newPacket ( 100 )
int resp = newPacket ( 100 )

setPacketHeaderSize (resp, 4 )
setPacketHeaderQuadlet (resp, 0, 0)
setPacketHeaderQuadlet (resp, 1,0)
setPacketHeaderQuadlet (resp, 2, 0)
setPacketHeaderField (resp, 0,24 ,4,6)
setControlValue (1,0)

setControlValue (2,0)

setControlValue (3,0)

setControlValue (10, 0)

while true
int requestor, node, label
int tcode = recvAsyncPacket (req,-1,-1,1,0)

getPacketHeaderFields ( req, requestor, node, label )
requestor = getPacketHeaderField (req, 1,0, 16)
node = getPacketHeaderField (req, 0,0, 16)
label = getPacketHeaderField (req, 0, 16, 6)

setPacketHeaderFields ( resp, node, requestor, label )
setPacketHeaderField (resp, 1,0, 16, node )
setPacketHeaderField ( resp, 0, 0, 16, requestor )
setPacketHeaderField (resp, 0, 16, 6, label )

if tcode == TCODE_READREQ
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int g1 = getPacketHeaderField (req, 1, 16, 16 )
int g2 = getPacketHeaderQuadlet ( req, 2)

if q1 == OxFFFF && ( g2 & OxXFFFFFCO0 )== 0xF0000400
int addr = ( g2 & Ox3FF )>> 2

setPacketHeaderFields ( resp, RESPCODE_COMPLETE )
setPacketHeaderField (resp, 1,16, 4,
RESPCODE_COMPLETE )

writePacketHeader ( resp, 3 ,DATA_ID_1_FIRST ,addr, 1)
sendPacket ( resp )

cnt=cnt+ 1

setControlValue ( 1 ,cnt)

if addr ==
setControlValue (10, 1)

else
setPacketHeaderFields ( resp, RESPCODE_ADDR_ERROR)
setPacketHeaderField (resp, 1,16, 4,
RESPCODE_ADDR_ERROR)

sendPacket ( resp )
cnt_addr_errors = cnt_addr_errors + 1
setControlValue ( 2 ,cnt_addr_errors )

else
if tcode >= 0
setPacketHeaderFields ( resp, RESPCODE_TYPE_ERROR)
setPacketHeaderField (resp, 1,16, 4,
RESPCODE_TYPE_ERROR)

sendPacket ( resp )
cnt_type_errors = cnt_type_errors + 1
setControlValue ( 3 ,cnt_type_errors )

10.6.2.2. Details

This script contains one data definition as can be seen by the only child of the "Data defines" node at the
top. The script again contains one function called main. This function starts by defining a couple of
constants by using "#define" statements. Then it declares and initializes a couple of integer variables of
which "req" and "resp" are initialized to id numbers of new packets. This is done with the "newPacket" API
function.

Now that two packets are setup, their header fields are set to some initial values by a couple of API calls.
(setPacketHeaderSize, setPacketHeaderQuadlet and setPacketHeaderField).

Then a couple of calls to the API function "setControlValue" are made to give the controls their initial
values. The control panel the controls belong to can be seen in the picture below.
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I Scriptor - FireSpy3810 : C:/FireSpyDev /clean;/sw/installer /example files/SimConfRom.fss

DATAID_1 __ File DATA_ID_T

N
o 5
o

Now that all has been initialized, the script enters an indefinite loop. (while 1) A loop iteration starts by
waiting for an asynchronous packet. When a packet is received, a macro is encountered with the name
"getPacketHeaderFields". See the picture below.
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BScriptor - FireSpy800 : C:/FireSpyDev /develop/sw/installer fexample files /SimConfRom.fss - II:Ilﬂ
File Edit Windows Help
@ » = ¥ C| [ELE
Scripk Editar IControl Panel | [Drata Editor | Script Properties |
F [ LG § [ [ EEER [ i [Macro:lfiIIF‘acket 'I insert | Froperties IDbiECtBTDWSET Debugger |
Script functions | getPacketHeaderFields
+ Scx_:lptm? Generated B Packet ID I'eq
=l woid main() entree
#define RESPCODE_COMPLETE O TCDdeI
#define RESPCODE_ADDE_ERROR 7
#define RESPCODE_TYPE ERROR & Packet type: | ReadReq =]
fidefine TCODE READREQ 4
int b - Field Get  Walue
int cnt = 0, ent_addr errors = 0, cnt_type errors = 0 Source v requestor = |
Destination v hiode
int req = newPacket (100) Transaction Label v label
int resp = newPacket (100) Retry Code
Friority

setPacketHeader3ize (resp, 4)

setPacketHeader Quadlet (resp, 0, 0)

setPacketHeaderQuadlet (resp, 1,0)

setPacketleaderQuadlet (resp,2,0)

setPacketHeaderField(resp, 0,24, 4, 6) —

setControlValue (1,0)
setControlWValue (2,0)
setControlValue (3,0)
setControlValue (10,0)

-l while true
int regquestor, node, label

int teode = recvisyncePacket (reg,-1,-1,1,0)

+ getPacketHeaderFie|lds(req, requestor, node, lakhel)
+ setPacketHeaderFields(resp, node, reguestor, label)

- if tcode==TCODE_READREQ vI

| [lnB6  [Chid

Destination Offset

=
«| | »

Carnrnet

packetlD = the 1D of the packet buffer fram which ;I
figlds have to be red

notes:
Click on the 'get’ cell to actually get a field. Change

the value in the " alue' column to set the variable
name the field has to be written bo. A

This macro is filled in to get the values of "Source", "Destination" and "Transaction label" for a "ReadReq"
packet. The values should respectively be set to "requestor”, "node" and "label". As can be seen in the
script, the macro accomplishes this by generating three calls to API functions. These calls to
"getPacketHeaderFields" are indicated with a gray color, which means that they are read-only. This is
because those statements are generated by the macro and if the user would like to change them, the user

should change the properties in the corresponding macro editor.

After reading the header fields from the "req" packet, another macro call fills the "resp" packet with the

correct header values.

Then the value of tcode is checked. If the value is a read request, the script continues on the line below,
otherwise it jumps to the else clause, which contains some constructs to create and return an error packet.

The control "type errors" on the control panel is also updated.

If the tcode was a read request, the script retreives two values "q1" and "q2" from the header. If these
values are within a specific range, the script continues on the next line. Otherwise a jump is made to the
else clause. The else clause contains some constructs to create and return an error packet. The control

"address errors" on the control panel is also updated.

If g1 and g2 are within the correct range, first a macro setPacketHeaderFields is filled such that the
response code is set to RESPONSE_COMPLETE. Then the API function "writePacketHeader" is called to
set the packet header with data from a file. The file data is referred to by the name "DATA ID_1_FIRST".
The define statement ending in "_FIRST" always refers to the first datablock that is read from a file and one
ending in "_LAST" refers to the last datablock which should be read from file. The numbers in between can
be used to access the file data blocks in between. The data definitions for this script can be seen in the

following picture:
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BScriptor - FireSpy3810 : C:/FireSpyDev/clean/sw/ finstaller /example files/SimConfRom.fss ;Iglﬂ
File Edit Windows Help

®» m ¥ CJ [awe
Scriph | Control Panel | Data |

B X[ 4 B m|o o || Eda |

Mame Type Size D ata Details

AT (1] S L [Data name: IDATA_ID_‘I Data bype: | File ;I

File Iconfrom.qdl Browse |

First blocks offset: ID 3
Mumber of blocks: |1 3

S R

Note that the data is read from file during script upload from the specified file. When the script is running on
the Analyzer, the file data is already in Analyzer memory.

After reading the data from file, the packet is sent and the controls on the control panel are updated.

10.6.3. Erroneous Sending

For testing purposes it sometimes is useful to be able to create and send packets that contain errors. The
script explained on this page has precisely this purpose. The script can send packets that contain CRC
errors and incorrect data sizes on all Analyzernodes, both in synchronous and asynchronous mode.

10.6.3.1. How to use it

Control Panel Contents

After loading the file "erroneousSend.fss" and clicking on the Control Panel tab, a Control Panel will be
shown as in the picture below. The Control Panel contains the following controls:

Buttons Node A, Node B and Node C

These buttons can be pressed and if the script is running, the buttons will remain down if they are enabled
and come back up if they are disabled. When one or more of these buttons are enabled, the packets will be
sent on the corresponding Analyzer nodes.

Buttons "Data CRC error" and "Incorrect Data length"

These buttons can be pressed and if the script is running, the buttons will remain down if they are enabled
and come back up if they are disabled. If the data crc button is enabled, all packets that are sent will have
an incorrect data CRC value. If the incorrect data length button is enabled, the header field "Data size
Stream Packet" will be set one byte bigger than the size of the actual data.

Number of packets

This is the exact number of packets that will be sent if one of the start buttons is pressed.

Channel
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This is the channel the packets will be sent on.

Frame offset

This field is only used if the packets are sent in synchronous mode and sets the time offset within a frame

each packet is sent.

Packet speed
Sets the speed of the packets that are sent.

Send asynchronous

This button will cause the Analyzer to start sending the specified number of packets in asynchronous mode

with the settings as set by the controls described above.

Send synchronous

This button will cause the Analyzer to start sending the specified number of packets in synchronous mode

with the settings as set by the controls described above.

Stop
Stops sending packets.
Sending
When this led is on, the script is currently busy sending.
BScriptor - FireSpy3810 : C:/FireSpyDev/develop/sw/installer/example files/erroneousSend.fss - II:Ilﬂ
File Edit Windows Help
®» = ¥ C| [ramE
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Running the script

To run this example, please proceed with the following steps:

Open the recorder and start recording

Go back to the scriptor and select the Control Panel
Start the script

Enable the buttons "Node A" and "Node B"

Enable the button "Data CRC Error"

abrwN =
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Set "Number of packets" to 5 (press set)

Set "Channel"to 5

Set "Frame Offset" to 5000ms

. Set "Packet Speed" to 800

10. Start sending by pressing the button: "Send synchronous"

11. Open the recorder window and download the recording

12. In the recorder, open the Packets View ( Menu Bar - View - Packets View)

©oN®

Now that all windows are setup something like the Recorder picture below and the Control Panel picture
above, it is time to start looking at what happened.

In the recorder picture, the time view shows 5 green and 5 red packets on nodes A and B. The green ones
are the STOF packets that are also sent by the script and they donot contain any errors. The other packets
are colored red because they contain errors (as set on the control panel). The distance between a
neighbouring red and green packet is exactly the frame offset we specified on the control panel.

By selecting a red packet in the Packet View, we can also see what kind of error the packet contains. In
this case we chose for a data CRC error on the Control Panel and the recorder shows that the packet
indeed contains a data CRC error.

=1olx|

File Search Hide Recorder Yiew ‘Windows Help

fiec Hﬂﬂ| T R @® m & (C [ 00O [ |2092D buffer size: |84 MB
view OB | & & | 146m3 j[ = | 5.000000 mS r R E R E B Time View | X
& | 1 1 1

b 1 I I I

c

vew IEE| T P & 2 & & 5 § |2 [|sB Packets View | X
packet/event node  size 2oUICE destingtion  label ety responge-code ack Packet Tupe: IStream

B Streaming a a ch 31 s .

B Stieaming b g oh 31 —{ Show As Packet: I Stream LI

Sitre: El o

B Staning 5 SOED e = 100Mb ) 200Kk A0 b " BO0Mb

I Streaming a 8 ch 3 -

8 Strearting b 3 ohl Fields | Lapout | X Emors |

M Streaming a 2060 chB =

B Sreaming b 2060 chE DB

I Streaming a g ch

I Streaming b g ch 3

M Streaming a 2060 chb

M Streaming b 2060 chb

B Streaming a g ch

B Streaming b g ch

M Streaming a 2060 chi

M Streaming b 2060 chi

B Streaming a a ch 31 [SE] b

B Streaming b a ch 31 [SE] -

Strearninn A RN rh RISF1
dT | » I Acknowledge code: I[none]

10.6.3.2. Details

The script source code

The picture below shows the Object Browser contents for the current example. The picture shows that the
script contains two main entry functions and five regular functions. The purpose of the functions will be
explained below: (see also the complete source further down this document)
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-~ Entree Functionz
+-=§ updateButtonStates]] entree
+-=§ statButtonHandlers) entres
-+ Functionz
% senddasynclint packet)
% sendSynclint stofPacket, int packet]
% createPacket(]
% createSTOFPacket()
& setPacketE rorsfint p)

+}- - -3

updateButtonStates

On the control panel, a couple of buttons are used as so-called state buttons. This means that a button
should stay down when it is enabled and up when it is disabled. Normally, buttons on the control panel will
come back up as soon as they are released after pressing them. This process contains an infinite loop that
checks if a button is pressed. If it is, it will set the button to a down state. Also if an incorrect packet speed
is chosen, it will set the edit box back to its default value. To prevent the Analyzer from being occupied by
this loop all the time, the function "waitStartOfFrame" is called every iteration as an alternative for the
"sleep" command. (the sleep command will be implemented in one of the next versions of the software)

startButtonHandlers

This process monitors the start buttons and as soon as one is pressed, it will call one of "sendASync" and
"sendSync" functions. Control will be given to that function until it is done sending. If it is done, this function
will continue to monitor the start buttons.

sendAsync

This function will send the provided packet exactly the specified number of times on the specified
channel(s) in Asynchronous mode. Before it starts sending, the function "setPacketErrors" is called to set
whether the packet should contain an error or not. After sending each individual packet, it checks the state
of the stop button. If pressed, it will stop sending packets.

sendSync

This function will send the provided packet exactly the specified number of times on the specified channel
in Synchronous mode. It sends the packet at the specified frame offset time and it also sends a STOF
packet at frame offset time 0 for each frame. Before it starts sending, the function "setPacketErrors" is
called to set whether the packet should contain an error or not. After sending each individual packet, it
checks the state of the stop button. If pressed, it will stop sending packets.

createPacket
This function is called once when the script is started. It will use the data as defined on the Data Editor to
setup a basic packet. This packet will be used to send in both asynchronous and synchronous mode.

createSTOFPacket
This function is called once when the script is started. It creates an empty STOF packet to be used in Sync
mode.

setPacketErrors
This function is provided with a packet buffer. It reads the settings from the control panel and sets/resets
errors and header fields of the provided packet to the values as specified by the user.

/l
void updateButtonStates () entry
inti
int numButtons = 6

while true
int speed = getControlValue ( 34 )
int packets = getControlValue ( 31)
waitStartOfFrame ()

i=0
while i < numButtons
setControlValue (i + 11, getControlValue (i+ 11))
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i=i+1

if speed != 100 && speed != 200 && speed != 400 && speed != 800
setControlValue ( 34 , 800 )

if packets < 1
setControlValue (31, 1)

1
void startButtonHandlers () entry

int packet = createPacket ()
int stofPacket = createSTOFPacket ()

while true
setControlValue (3,0)
waitStartOfFrame ()

if getControlValue (1)
setControlValue (1,0)
setControlValue (3, 1)
sendAsync ( packet )
repeat 50

waitStartOfFrame ()

elseif getControlValue (2)
setControlValue (2,0)
setControlValue (3, 1)
sendSync ( stofPacket, packet )
repeat 50

waitStartOfFrame ()

1
void sendAsync ( int packet )
inti=0
int num = getControlValue ( 31)
bool sendA = getControlValue ( 11)
bool sendB = getControlValue ( 12)
bool sendC = getControlValue ( 13 )

if | sendA && ! sendB && ! sendC
return

setPacketErrors ( packet )

while i < num
if getControlValue (4 )
return

if sendA
selectFireSpyNode ( 0)
sendPacket ( packet )

if sendB
selectFireSpyNode (

1)
sendPacket ( packet )
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if sendC
selectFireSpyNode ( 2)
sendPacket ( packet )

i=i+1

1
void sendSync ( int stofPacket, int packet )
inti=0
int num = getControlValue ( 31)
int frameOffset = getControlValue ( 33 )
bool sendA = getControlValue ( 11)
bool sendB = getControlValue ( 12)
bool sendC = getControlValue ( 13 )

if | sendA && ! sendB && ! sendC
return

setPacketErrors ( packet )

while i < num
if getControlValue (4 )
return

waitStartOfFrame ()

if sendA
selectFireSpyNode (0 )
sendPacketNextFrame ( stofPacket, 0 )
sendPacketNextFrame ( packet, frameOffset )

if sendB
selectFireSpyNode ( 1)
sendPacketNextFrame ( stofPacket, 0 )
sendPacketNextFrame ( packet, frameOffset )

if sendC
selectFireSpyNode ( 2)
sendPacketNextFrame ( stofPacket, 0 )
sendPacketNextFrame ( packet, frameOffset )

i=i+1
I

int createPacket ()
int p = newPacket ( 512)

fillPacket ( p, DATA_ID_1, DATA_ID_2)
fillPacketHeader ( p, DATA_ID_1)
fillPacketData ( p, DATA_ID _2)

return p

1
int createSTOFPacket ()
int p = newPacket ( 512)

fillPacket ( p, DATA_ID_3)
fillPacketHeader ( p, DATA _ID_3)
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return p

1
void setPacketErrors (intp )
int channel = getControlValue ( 32)
int speed = getControlValue ( 34 )
bool dataCRC = getControlValue ( 15)
bool sizeError = getControlValue ( 16 )
int dataBytes = getPacketDataSize (p ) * 4

/I Check if we have to set an incorrect data size in the header
if sizeError
dataBytes = dataBytes + 1

/I Set the header fields

setPacketHeaderFields ( p, dataBytes, channel )
setPacketHeaderField (p, 0, 0, 16, dataBytes )
setPacketHeaderField (p, 0, 18, 6, channel )

/I Set the packet speed
if speed == 100
setPacketSpeed ( p, 0)

elseif speed == 200
setPacketSpeed (p, 1)

elseif speed == 300
setPacketSpeed ( p, 2)

elseif speed == 400
setPacketSpeed ( p, 3)

/I check if we have to set a crc error in the data
setSendDataCRCError ( p, dataCRC )

Data Definitions

Data Objects are used for setting the packet contents to the correct formats. The pictures below show the
data definitions used by the script. The first picture shows the header of a stream packet. The second
picture shows the packet data contents. Note that all fields are just set to zero and will be set by the script
at runtime.
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BScriptor - FireSpy3810 : C:/FireSpyDev/develop/sw/installer/example files/erroneousSend.fss* - II:Ilﬂ
File Edit Windows Help
®@»r = ¥ C| EEE
Scripk Editar | Control Panel | [ ata Editor |
B X4 W[ o o || Eder | Undoreds |
D ata Details
DATA_ID 1 . : -
DATAID_2 Hex [iata name: IDATA_ID_‘I Data type: | Packet Header _I
DaTa_ID_3 Packet Header
Packet type: |Stleam LI
Field Value
Data Length Stream packet 0
Channel 1]
Tag a
Synchronization Code 0
< |+
BScriptor - FireSpy3810 reSpyDev/develop/sw/installer/example files/erroneousSend.fss* - II:Ilﬂ
File Edit Windows Help
®@»r = ¥ C| EEE
Scripk Editar | Control Panel | [ ata Editor |
B X4 W[ o o || Eder | Undoreds |
M arme I Type D ata Details
Packet Header 5 5
u [iata name: IDATA_ID_2 Data type: | Hex ;I
DaTa_ID_3 Packet Header
Size: |2D48 ﬂ = hitz % bytes © quadlets
oooooooo 31 32 33 34 35 36 37 38 39 30 00 00 00 OO0 0O OO 1234567890, ... .. =
oooooolo 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooozo 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooozo 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooodn 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... ... .......
ooooooso 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
0o0ooooen 00 00 00 00 00 Q0 00 40 00 00 00 00 00 00 00 00 ... ... ...,
oooooozo 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
ooooooso 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
ooooooso 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
000000&D 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
ooooooen 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... ... .......
ooooooco 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
0o0ooooDo 00 00 00 00 00 Q0 00 40 00 00 00 00 00 00 00 00 ... ... ...,
000000ED 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
000000FO 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooloo 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooillo 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooizo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... ... .......
oooooil3o 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooil4o 00 00 00 00 00 Q0 00 40 00 00 00 00 00 00 00 00 ... ... ...,
ooooo1s0 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
ooooolen 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooil7o 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
ooooolso 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
oooooilgo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... ... .......
00000140 00 OO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 ... ... . .......
anannien A0 AN an N NN Aan Na an A0 an A Nna NN an an an LI
E=port Import
< |+
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BScriptor - FireSpy3810 : C:/FireSpyDev/develop/sw/installer/example files/erroneousSend.fss* - II:Ilﬂ

File Edit Windows Help

®r n ¥ C| [B4mE
Scripk Editar | Control Panel | [ ata Editor |

B X4 W[ o o || Eder | Undoreds |

M arme I Type D ata Details

DaTa 1D 1 Packet Header 5 5 =
DATA ID_2 Hex [iata name: IDATA_ID_3 Data type: | Packet Header _I

Packet type: | Stream LI
Field Value
Data Length Stream packet 0
Channel &l
Tag a
Synchronization Code 0

< | +]
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Chapter 11. Filter/Trigger

This section describes the Filter / Trigger functionality. Please take note that not all features described are
available on all analyzer models.

With the Recorder Filter one can skip packets or events. Skipped packet or events are not stored in
memory by the Recorder. The packets to be skipped can be selected by type, speed, error type or by using
any boolean combination of the four packet Sets.

The Recorder can be triggered using extensive hardware trigger logic. You can select simple trigger
conditions such as trigger on a particular type of error packet, trigger when a packet fits the description of a
packet Set or any boolean combination of the four packet Sets, or trigger on external port inputs. For more
advance triggering a powerful trigger sequencer can be used.

You also can select the amount of data to be recorded maximal after a trigger. And you can select to use a
cyclic buffer for the data before the trigger. The size of this cyclic buffer can be changed too.

Both Filter and Trigger logic can use any boolean combination of four packet Sets. These Sets consist of
any combination of primary (asynchronous or stream) packets or a phy packet, with optional value
checking on packet fields. Value checking can be performed on header fields or data fields. In case of data
fields, a powerful packet editor is included to be able to put conditions on data fields of a large variety of
packets

11.1. How to use it
You can open the Filter/Trigger Settings window by selecting the Filter/Trigger Settings command from the
Analyzer menu at the top of one of the open Analyzer windows.
When you open the Filter/Trigger Settings, the window below will appear.
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EEE

% Filter/Trigger,
File ‘wWindows Help

IGeneraITrigger | Filker | Sets, | Seth | SefC | SetD I

Trigger Sequencer

— Trigger &lways on;
Packet in get: [ |

: t o
e L= I & ® I & e 8 u I - I~ Header with invalid teode I~ Prefis-only Packets
_I I~ Header emar [CRC or length) ™ Irwalid Phy Packets
I~ Packets <  bytes [not acknowledge] ™ Inwalid &cknowledge
W Esternial tigaer input ¥ Hanual tigger buttan

—MNo Properti

Apply | 0K |

% |

If you want to change the trigger settings, select the Trigger page (like above) or General Trigger page. To
change the Filter settings, select the Filter page. If you use one of the four basic packet sets and you want
to change one of them, select the corresponding SetA, SetB, SetC or SetD pages.

11.1.1. Trigger

The Trigger Sequencer is not available on
o Stealth Series in Symbol Recorder mode

An example of the Trigger page is shown below.
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=% Filter/Trigger EEE

File ‘wWindows Help

Trigger IGeneraITrigger | Filter | Setd, | Setb | SetC | SetD I

Trigger Sequencer — Trigger &lways on;
e » .ﬁ[@@g*a*ID®D.IN Packetinset:l_l
I~ Header with invalid teode I~ Prefis-only Packets
_I I~ Header emar [CRC or length) ™ Irwalid Phy Packets
I~ Packets <  bytes [not acknowledge] ™ Inwalid &cknowledge
W Esternial tigaer input ¥ Hanual tigger buttan
Wit for Event —Jump Properti
was BusReset Event? Jump :
 Always i any Packet [incl. emoneous packets)
| | £+ When last Wait ended by Packet .. " Packet from Setfs] ..
= When last Wait ended by Ack . & Packet by type ...
= When last Wait ended by Event .. " other Packets ..
" On FPaort Inputs ...
| | I~ Wwite Request I~ ‘wiite Response ¥ Cycle Start
Trigger Recorder I~ wite Block Request [~ Stream
I~ ReadRequest I~ Read Response
I~ ReadBlock Request [~ Read Block Response
I~ Lock Request I~ Lock Responze
% Jump if condition met & N: Jump if condition not met

Apply | 0K |

% |

The most important part for the trigger settings is the Trigger Sequencer, see left pane in example above.
Here you can graphically define a trigger program by adding items to the flow and change theire properties.
By executing the program you can generate a Recorder trigger when a particular sequence of packets or
events has been detected.

The most typical items in this flow are: the Wait, the Jump and the Action item. With the Wait item you can
instruct the trigger sequencer to wait for a packet, an acknowledge, an event or any combination of them.
The next item will not be executed until the packet, acknowledge or event has been reveived. Such a Wait
is typically followed by one or more Jump items that can check what kind of packet, acknowledge or event
was received. The Jump can for instance check if a received packet is of some type or if the packet fits the
description of a packet Set or fits any boolean combination of the four Sets. With the Action item you can
for instancte trigger the Recorder. One or more items can also easily be repeated by putting them in a
surrounding repeat box (see yellow box in example above).

In the bottom box to the right of the Trigger Sequencer, the properties of the selected item will be displayed.
In the example above it are the properties of the selected Jump item, where the jump condition can be
specified. In this example the condition is that the packet most be of type Cycle Start. And the jump is taken
if the condition has not been met.

The trigger program in the example above for instance will trigger the Recorder when a bus-reset event has
been detected, followed by 1000 cycle-start packets. More examples will be shown below where the details
of the Trigger Sequencer are described.

To activate the trigger sequencer press the Start or restart trigger sequencer button in the toolbar, or start
the Recorder (a Recorder start always will (re)start the trigger sequencer). The Trigger sequencer active
indicator in the toolbar will light as indication that the trigger sequencer is active and a red arrow will be
displayed in front of the currently executed item, to help in debugging the trigger program.

Pressing the Stop trigger sequencer button in the toolbar will stop the trigger sequencer.

In the Trigger Position box, you can choose the size of the Recorder buffer to be used maximal after a

trigger has occured, using the Max post-trigger size slider. If a trigger occurs and the specified amount of
data has been recorded after the trigger, the Recorder will automatically stop. If the Stop recording when
buffer full option is selected (default), the Recorder will also stop when the complete Recorder buffer has
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been filled with data. In this mode you will never overwrite recorded data.

When you however select the Cyclic pre-trigger buffer option, the Recorder will use a cyclic buffer for the
recorded data before a trigger occurs. When this cyclic buffer gets full, the oldest data will be overwritten
with the new recorded data. Until a trigger occurs. Then the cyclic buffer will not be overwritten by new
data. The new data will be stored in the remaining part of the Recorder buffer until the buffer is completely
full or until the Max post-trigger size condition has been met as descibed above. If the cyclic option has
been selected, the size of the cyclic buffer can be defined using the Max pre-trigger size slider.

Inside the Trigger Always on: box you can specify some conditions on which the Recorder should always
trigger (thus independent of the Trigger Sequencer). You can specify to trigger on some type of errors and
you can specify to trigger if a packed is detected that fits a packet Set or fits any boolean combination of
the four packet Sets. In the example above for instance, the Recorder will always be triggered when a
packet is detected with a Header error or when a packet is detected that fits the description of packet SetA,
but not that of SetB or SetC. Note that a red cross will be displayed before the boolean expression when
there is an error in the expression.

After defining the complete filter/trigger information, you can upload the settings to the Analyzer by pressing
the Apply button at the bottom of the window.

If you used one of the four basic sets you should define which packets fits the set. See Packet Sets below.

11.1.2. General Trigger

Cyclic buffer mode is not available on
e Third Generation Analyzers

An example of the General Trigger page is shown below.

% Filter/Trigger, EE®

File Windows Help

Trigger | i IFiIter | sets | sete | setc | setn |

— Trigger events from external Port signal

& none © Andogoeslow © AnB goeslow © AnCooes low © And o ArB ar AnC goes low € And and AnB and AnC going low

— Trigger Pozition
{+ Stop recording when buffer full
™ Cyclic pre-tigger buffer

& pre-tigger size _I ISD #
Max post-trigger size J ISS 4

Apply | QK |

11.1.3. Filter

The Filter Tab is not available on
o Stealth Series in Symbol Recorder mode
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Actual available options for filtering depend on the analyzer model used.
An example of the Filter page is shown below.

You can select on this page which packets and events should be skipped.

In the Skip by packet type box you can select packet types to be skipped. You can also select some error
types to skip packets with the selected error types. In the example below, all Cycle Start packets will be
skipped. Note that you can even skip the Phy-SelflID packets. When you do this, the software will not be
able to show a Topology for the corresponding (skipped) Phy-SelfID packets.

In the Skip by packet Set(s) box you can specify a packet Set or any boolean combination of the four
packet Sets. All packet that fits the described Sets will be skipped. In the example below, all packets that
fits both packet SetA and SetB will be skipped. Note that a red cross will be displayed before the boolean
expression when there is an error in the expression

& Filter/Trigger BEE

File Windows Help

Tigger | Genersl Tigger | fFifer, | Seta | setB | secC | sen |

— Skip by packet type
[~ Skip Read Req. and Resp. packets [~ Skip Phy Conf. packets |~ Skip packets with invalid tcode in header Clear Al |
[~ Skip Write Req. and Resp. packets [~ Skip Phy Linkok packsts [~ Skip packets with header emor (CRC or length)

[~ Skip Lock Req. and Resp. packets |~ Skip Phy SefID packets [~ Skip packets < 8 bytes (not acknowledge)

[~ Skip CycleStart packets I~ Skip Phy Extend. packets

[~ Skip Stream packets I~ Skipinvalid Phy packets

—Skip by packet Set(s)
Skip packets in Set(s): [ |

—Skip by speed
[~ Skip all 5100
[~ Skip all 5200
™ Skip all 5400
[~ Skip all 5800

— Skip prefoc-only packets
¥ Skip all preficonly packets
¥ Skip short preficonly packets

— Skip events
¥ Skip Sub Action Gap events

¥ Skip Arbitration Reset Gap events

¥ Skip Cycle Start events

[ Skip Phy Intsmupt events

[+ Skip Extemal Events type A (from Port /InA)
[¥ Skip Extemial Events type B (from Port /InB )
¥ Skip Extemal Events type C (from Port /InC )

Aoply ok |
A

Using the Skip by speed box you can skip all packets of particular speed. When checking the Skip all
S800 for instance, no S800 packets will be recorded.

In the Skip prefix-only packets box you can specify to skip prefix-only packets. When you check the Skip
all prefix-only packets checkbox, no prefix-only packets will be recorded. When this checkbox is not
checked and the Skip short prefix_only packets checkbox is checked, only the short prefix_only packets will
be skipped. This option is by default on. It is used to skip the short prefix-only packets that are sometimes
generated by the 1394b phy interface when sending a bus status event.

In the Skip events box you can select which events should be skipped by checking the corresponding
checkboxes. By default all the '‘Bus Reset' events will be skipped.

Note that Bus-Reset events can not be skipped.
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11.1.4. Packet Sets

The Packet Sets tab is not available on
o Stealth Series in Symbol Recorder mode

Header and data fields are limited to the "==" operation for the condition field on the following device types:
¢ Third Generation Analyzers

An example of a page of one of the four basic packet sets is shown below. Here you can define the
condition of the packets that fits the set.

First of all, you can select between Primary Packets or Phy Packets. When Primary Packets are selected,
you can select which primary types may fit the set by checking the corresponding checkboxes inside the
Primary Packets box. In the example below only Write Block Request and Read Block Response packets
will fit the set. Inside this box there are also some buttons to make a quick selection of some types. Using
the with Data block button for instance you can select the packet types that have an associated data block.

Using the checkboxes inside the Packet Speeds box, you can include or exclude packets by their packet
speed. By default all speeds will fit the set

= Filter/Trigger EEE
File ‘Windows Help
Trigger | General Trigger | Filter | I Setb | SetC | SetD |
& Primary Packets - Primary Packet
 Phy Packets [ wiite Request [~ 'wiite Response Al |
v “iite Block Request
Mone |
—Packet Speeds I~ Read Request [~ Read Responze h
¥ 5100 [~ ReadBlack Request [ Read Black Responss LES[SI
R
¥ 5200 [~ Lock Reguest I~ Lock Response ﬂl
with Data quadlet
[¥ 5400 [~ Stream [~ Cucle Start 4q|
¥ Sa00 with D'ata block |
—Header Valu —Data Walu
Field Cond, | Yalue Mazk payload size [bytes): |32 H: W fived size
SDUI.CB . Payload |
Destination == 0xFFCA
Tranzaction Label format: I W5 - Mezsage [payload decimal) LI size [bytesz]: |32
Rty Code Fields I Lapout |
PFricrity
Field Condition | Yalue Mask
Data Length dsync. packet == 32 Meszage ID 3 o
Reserved Security i}
Node 1D i]
Pricrity i}
Message Fayload Length i}
Meszzage Payload Data
STOF Trangmit Offset 1]
STOF Receive Offset 1}
STOF Datapump Offzet i}
Wertical Parity Check a
Apply | 0K |
|

In the Header Values box, you can specify conditions for header fields. Only packets for which the
specified conditions are met will fit the set. The table in this box shows all possible fields that can be
present in a 1394 packet header. Only those fields that are present in the selected packet types will be
enabled. You can only specify conditions for those enabled fields. If more packet types are selected, only
those fields will be enalbed that are present in all the selected types.

In the example above for instance, the Write Block Request and Read Block Response packet types are
selected and thus only those fields in the Header Values table are enabled that are present in both of these
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packet types.

For each enabled field you can specify a value and you can select if the value in the packet should be equal
(==), not equal (!=), less than or equal (<=) or greater than or equal (>=) the value specified in tha table. In
the example above for instance the packet will only fit the set if its Destination field is OXFFC1 and the Data
Length field is 32.

Additionaly you can specify a Mask value per field. This is a bit mask that (when defined) will be applied to
the packet field value and table field value before the field will be compared. For instance if you are only
interrested in the lower 6 bits of the Destination field you could specify a Mask value of 0x003F.

Using the Data Values box, you can specify condtions for data fields. Only packets for which the specified
conditions are met will fit the set. A powerfull packet editor is used to be able to specify conditions for a
large number of possible packets. You have to specify a format for the packet payload data in the Payload
tab. In the example below the 'SBP - CommandOrb' format has been selected. This is a packet format
used for the SBP2 protocol.

Data 'V ahues

payload size [bytes]) |32 H.

Paiosd | command |

format: | SBP - CommandOib ;] size [bytes) (32
Fields ] Layout |
Field Cond. | Value Mask
+|- next ORB
+-data desciptor
w= iy no
~1g_lmt SBFZ standaid
~— direction Read
spesad 5100
~mak payload 4 bytes
- page table prezent No
page size Mot specified
~—data size 0
+|- command:
<] |

The fields in the table show the fields for the payload of this packet format. You can put conditions on these
values just as could be done with the header fields. If the format of a packet depends on the value of one of
its fields, the format will automatically be adjusted if you change the value of that field.

The last field in the example table above is '‘command:'. Each SBP CommandOrb packet has a 12 byte
command. There are a lot of possible command formats, and therefore the format of this command can be
selected by a sub format. For parts in a format that are formatted by a sub format, a tab will be added. In
the example above we see the command tab to the right of the Payload tab.

Selecting this tab will show the formatted command, see the example below. Here you can select a sub
format for the command. In the example below the 'SBP - SCSI:Simplified direct-access (RBC) - command'
format is selected.
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—Data 'V akes
payioad size (bytes) [22 2]
Paioad | command ]
fomat: [ 5BP - SCSI:Simplfied drect-access (RBC) - command »| size (bptest [12

Fields ] L ot I
Freld Cond. | Value Mask
~ operalion code == READ[10]
~—logical block addiess 0
trarester length »e 256
+-conbiol

+ - remaining bybes

| | &

The selected format describes the commands for a 'Simplified direct-access (RBC)' unit. By choosing a
value for the 'operation code' field, the format will automatically adjust to the format of the selected
command.

In the example conditions are set on some fields such that the packet will only fit the set if the 'operation
code' equals the 'READ(10)' command with a 'transfer length' or 256 or more.

11.2. Details

Triple Analyzers
For triple Analyzers only, the toolbar contains the following control to select the active Analyzer node.

FireSpy node HE|

This control can be used to select the Analyzer node to set Filter/Trigger conditions for. By clicking on the
"a", "b" or "c", the corresponding node can be selected. A red background indicates the node is shown. A
white background indicates a node is hidden.

11.2.1. Menus

File
The following menu items can be selected:

Open

With this command you can open an existing Analyzer filter/trigger settings file. By default these files have
an extension of .fsf.

In the Settings Dialog you can select a file that should be opened automatically when the Analyzer
application is started.

Save

With this command you can save the current filter/trigger settings as a Analyzer filter/trigger settings file. By
default these files have an extension of .fsf.

Filter/trigger settings saved this way, can later be viewed again by using the 'Open' command of the 'File'
menu.

If no file name was given before, a file dialog is displayed to enter the file name and path.

Save As
This commands does the same as the 'Save' command, except that it will always display the file dialog, so
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that you can specify a file name and path.

Windows
From the 'Windows' menu you can open one of the other windows of the Analyzer.

11.2.2. Trigger

The Trigger Sequencer is not available on
o Stealth Series in Symbol Recorder mode

An example of the Trigger page is shown below.

% Filter/Trigger,

File Windows Help

Trigger IGeneraITrigger | Filker | Setd, | SetB | SelC | SetD I

Trigger Sequencer — Trigger Alwaps on:
o » lﬁ.[l‘l‘l@?’?*[ﬂwﬂ.[m Packetinset:l_l
I~ Header with invalid tcode I Prefiz-only Packets
_I I~ Header enar [CRC or length] I Invalid Phy Packets
[~ Packets < 8 bytes [not acknowledge] ™ Inwvalid Acknowledge
¥ | External trigaer input ¥ | anual trigaer buttarn
Wiait for Event —Jump Properti
was BusReset Event? Jump :
| |  Always i any Packet [incl. enoneous packets]
@+ ‘when last Wait ended by Packet ... " Packet from Sefs] ..
€ when last Wait ended by Ack . & Packet by type ...
£ when last Wait ended by Event . " other Packets ..
= On Port Inputs ...
| | I Wiite Request [~ ‘wiite Responze ¥ Cucle Start
Trigger Recorder I~ Wiite Block Request [~ Steam
I~ ReadRequest I~ Read Response
I~ ReadBlock Request [~ Fead Block Fesponze
I~ Lock Request I~ Lock Responze
% Jump if condition met & N Jump if condition not met
Apply | QK |

7]

In this example a little more complex Trigger Sequencer program flow is used. And a cyclic pre-trigger
buffer has been enabled that will never use more than 25% of the total Recorder memory. We will discuss
the different part of this page in more details below.

Trigger Sequencer

At the top of the Trigger Sequencer box there are some indicators and tool buttons. In the remaining area
of the box the Trigger Sequencer program flow diagram is displayed. A flow can be defined by adding items
to the program flow and changing their properties.

We will first discuss the indicators and tool buttons and after that the program flow diagram area:

Trigger sequencer active indicator

This indicator will light when the trigger sequencer is active. The sequencer will be active when it is started
and has not been stopped yet. An active sequencer will always be executing one of the items in the trigger
sequencer program flow. The item currently being executed is indicated with a red arrow (see example
above).

If a 'Stop' item is executed, the sequencer will stay executing this 'Stop' item and as a result of this, it stays
active but it does not execute any other item anymore.

204

Copyright 2017 DapTechnology, 9/1/2017



Filter/Trigger

button: Start or restart trigger sequencer

Clicking this button will activate the sequencer (if it wasn't already active) and the sequencer will start
executing the first item in the trigger sequencer program flow. When the filter/trigger settings need to be
uploaded (Apply button enabled), the user will be asked if the settings must be uploaded before (re)starting
the sequencer. The user can choose to upload, cancel the (re)start or ignore it. If ignored, the sequencer
will run with the old settings information previously loaded into the Analyzer.

button: Copy sequence
Copy sequence to the clipboard.

button: Paste sequence
Paste sequence from the clipboard..

button: Stop trigger sequencer
Clicking this button will deactivate the sequencer. The button will be enabled if the sequencer is active.

button: Move item up

With this button the currently selected item can be moved up. If is was a Jump item its jump target will be
unchanged. If you move the Repeat-start item up, the item previously above the Repeat-start item will be
included in the repeat block. If you move a Repeat-end item up, the item previously above the Repeat-end
item (which was included in the repeat block) will be moved out the repeat block. Note that you can not
move Repeat items up passing other Repeat items. For more information about Repeat items, see below.
You can not move items above the firs item (the Start item).

button: Move item down

With this button the currently selected item can be moved down. If is was a Jump item its jump target will
be unchanged. If you move the Repeat-start item down, the item previously below the Repeat-start item
(which was included in the repeat block) will be moved out the repeat block. If you move a Repeat-end item
down, the item previously below the Repeat-end item will be included in the repeat block. Note that you can
not move Repeat items down passing other Repeat items. For more information about Repeat items, see
below. You can not move items below the last item.

button: Move jump target up
When a Jump item is selected, you can move the jump target for this jump one item up. The button will be
disabled if the jump target is already the highest possible target.

button: Move jump target down
When a Jump item is selected, you can move the jump target for this jump one item down. The button will
be disabled if the jump target is already the lowest possible target.

button: Add a Wait item
When clicking this button, a new Wait item will be inserted in the flow below the selected item. Initially the
Wait item looks as follow:

/ Wiait ﬁ:urI F'an:ket/
I

When this Wait item is executed, the sequencer will wait for a packet. Any packet received will end the
execution of it and the sequencer continues with the execution of the next item in the flow.

When the Wait item is selected, you can change its properties in the Wait Properties box. See below for
the description of these properties. When the properties are changed, the text in the Wait item will reflect
the new properties. Here are some examples:

| | |
/ Wait for Packet or Event / / Wait for Event / / YWait for Facket or Acknowledge /
I

Below the Wait item will be described in more details.

button: Add a Jump item
When clicking this button, a new Jump item will be inserted in the flow below the selected item. Initially the
Jump item looks as follow:
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[
was Packet from set A >ﬂ

When this Jump item is executed, the sequencer will jump if the last Wait was ended by the reception of a
packet and the received packet fits the description of setA. The sequencer will jump to the item as
indicated by the jump line which starts from the right of the Jump item. In this case it jumps to itself. You
should change the jump target by using the Move jump target up or Move jump target down button as
described above.

When the Jump item is selected, you can change its properties in the Jump Properties box. See below for
the description of these properties. When the properties are changed, the text in the Jump item will reflect
the new properties. Here are some examples:

I I
‘ [ [
was BusReset Event? >ﬂ was complete or pending Ack. ¥ >m

Below the Jump item will be described in more details.

button: Add an Action item
When clicking this button, a new Action item will be inserted in the flow below the selected item. The Action
item looks as follow:

|
Trigger Recaorder
I

When this Action item is executed, the Recorder will be triggered.
When the Action item is selected, you can change its properties in the Action Properties box. At this
moment the only option is to Trigger the Recorder.

button: Add a Stop item
When clicking this button, a new Stop item will be inserted in the flow below the selected item. The Stop
item looks as follow:

When the Stop item is executed, the sequencer will keep executing the Stop item forever. This effectively
stops executing the program. Note that the last item in the flow must be a Stop item and that more Stop
items may exist in the flow.

button: Add Repeat

When this button is clicked, the selected item will be enclosed in a repeat box. This button will only be
enabled if the selected item can be enclosed in a Repeat box. Repeats can not be nested, thus when an
item already is enclosed in a Repeat box, the button will be disabled. The two flow examples below are
examples of the situation before the Add Repeat button has been clicked (left) and after the button have
been clicked (right).
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/ Wait for F"au:ket/

| Repeat 2 times |

/ Wiait fn:urI F'an::ket/ '
I

was FPacket from set A b
< was FPacket from set A I ' |

I Repest end
|
Trigger Recorder Trigner Recorder

The result is that the Jump item is enclosed in a Repeat-start and a Repeat-end item. Executing this flow
would repeat the Jump item 2 times, which does not make any sense. You can expand the repeat block by
using the Move item up button when the Repeat-start item is selected, or using the Move item down button
when the Repeat-end item is selected. In the example below, the Repeat-start item has been moved one
item higher. Also the number of times the repeat box should be executed has been increased to 1000. This
can be done in the Repeat Properties box, when the Repeat-start item is selected.

| Repeat 1000 times |

|
/ Wit ﬁ:urlF'acket/
[

was Packet from set & il

[
Repest end |
|

Trigger Recaorder

Now the flow does something meaningful: the Recorder will be triggered when 1000 packets have been
detected that fits the description for packet setA.
Below the Repeat item will be described in more details.

button: Delete Item
Clicking this button will delete the selected item.

flow diagram area

In this area the flow diagram will be drawn. The flow always start with a Start item and ends with a Stop
item. Inbetween one or more Wait, Jump, Action or Stop items may exist and groups of items can be
enclosed in a Repeat box.

When the sequencer is started, the execution starts after the Start item and continues until a Stop item is
executed. A red arrow will indicate the currently executed item (see above).

Items can be selected by clicking with the mouse on an item. New items can be inserted and existing ones
can be removed using the buttons above the flow diagram area. ltems can also be moved up and down in
the flow and for Jump items the jump target can be moved up and down using buttons above the flow
diagram area. Groups of items can be enclosed in a Repeat box by using the Add Repeat button and the
number of items enclosed in the Repeat box can be changed by moving the Repeat-start or Repeat-end
items up or down.

When an item is selected, the Properties pane will show the properties of the item. The properties can be
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changed and the text in the item will indicate the new properties of the item. The properties of all items are
described in more details below.

Now we will discuss the different types of items and describe what happens when they are executed.

e Start: The Start item is the starting point of the trigger program. The item after the Start item will be
executed if the Trigger Sequencer is (re)started. It has no properties and can not be deleted.

o Wait: A Wait item is used to make the sequencer wait for a packet and/or acknowledge and/or event.
When a Wait item is selected, you can select where to wait for in the properties box. You can select to
wait for a packet, an acknowledge or an event, or any combination of them. When a Wait item is
executed, the program does not continue until the packet, acknowledge or event is detected.

For instance if an Wait item is executed that waits for a packet or event, then the item after the Wait is
executed when a packet or an event is detected on the bus. It does not matter what kind of packet or
event. You can use the Jump item to check what was detected (Packet or Event). If a packet was
detected, the Jump item can also be used to check the packet type, content or errors. And if an event
was detected, the Jump can be used to differentiate on event type.

e Jump: When a Jump item is selected, you specify a jump-condition in the properties box. The specified
condition is indicated by the text in the Jump item. You can also specify if the sequencer should jump to
the target if the jump-condition is met (true) or if the jump-condition is not met (not true) (indicated with a
Y or N at the jump line). If the jump is taken, the item executed next is the item where the jump line
points to (the line going to the right or left from the Jump item). If the jump is not taken, the item after the
Jump item will be executed next.

The jump-condition refers to the result of the last executed Wait item. So if the last executed Wait item
stopped executing because a CycleStart packet was detected (note that this only can happen if this Wait
item has the 'wait for packet' property included), then the following condition are for instance true:

'was Packet?'

'was CycleStart?'

'‘was WrBlockReq or RdBlockReq or CycleStart?'

'was Packet from set A or B?' assuming that a CycleStart packet fits set A or set B

And the following are for instance not true:

'was Event?'

'‘was BusReset Event?'

‘was Ack.?'

'was complete or pending Ack.?'

'‘was WrBlockReq or RdBlockReq?'

'was Packet from set D?' assuming that a CycleStart packet does not fit set D

'‘was PhySelfID?'

‘was any Packet with an error?'

You can use more than one Jump item after a Wait item. For example the execution of the left flow
below will result in a Recorder trigger as soon as a BusReset or PhySelfID packet has been detected.
The Wait will execute until any event or packet has been detected and the two first Jump items will jump
if a BusReset or PhySelfID was detected. It not, the third Jump will make sure the Wait is executed

again.
/ Wiait far F'au:l:ket or Event /

[
[
f
was BusReset Event? / Vit for Packet or Event /
¥ [ [
was PhySelflD? was BusHeset BEvent?

[
F was PhySefiD? U

| [
Trigger Recorder Trigger Recarder

[
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Note that an Acknowledge will not end the Wait execution and thus is not detected. Note also that the
flow on the right does not do the same thing! This is because the first Jump item after the Wait item will
jump if the Wait was not ended because of a BusReset event. If the Wait was ended because of the
detection of packet, including a PhySelfID packet, then this Jump item will result in a jump to the Wait
again. And thus the Recorder will not be triggered if a PhySelfID has been detected.

e Action: When an Action item is executed, the indicated action will be performed and the next item will be
executed. When an Action item is selected, the actions to be performed can be selected in the properties
box.

o Stop: When the Stop item is executed, the program will continuously execute the Stop item, effectively
stopping the program. The Sequencer will stay active and the red arrow indicating the item being
executed will continuously point to the Stop item.

The Stop item has no properties and the last Stop item can not be deleted. The last item of the flow
always should be the Stop item and thus you can not insert new items after the last Stop item. But Stop
items may be added in the middle of a flow to stop the Sequencer at any point. These Stop items can be
deleted and new items can be inserted after such a Stop item.

o Repeat: All items enclosed in a Repeat-start and Repeat-end item are repeated the number of times
indicated in the Repeat-start item. This number can be changed in the properties box when the
Repeat-start is selected. The complete group of items to be repeated are inside the yellow colored box.
A repeat loop can be aborted by jumping out the loop. The Repeat-start will set a repeat-counter with the
number of times to executed the block. The Repeat-end will decrement the repeat-counter and will jump
to the item after the Repeat-start item when this count is not 0.

For example the following simple example will Trigger the Recorder when 100 Packets with an error are
detected or when one BusReset is detected.

Repeat 100 times

/ Wait for Packet or Event /
|

¥¢" was BusReset Event?
I

was any Packet with an error? N
|

Repesat end |
|
]
Trigger Recorder

Trigger Position

In this box you can specify the trigger position in the Recorder memory and you can enable a cyclic buffer
for the data before the trigger.

Stop recording when buffer full

Selecting this option (default) will cause the Recorder to stop when the Recorder buffer is completely filled.
The Recorder will also stop when the data after the trigger reached the the amount indicated by the Max
post-trigger size slider.

Cyclic pre-trigger buffer

Selecting this option will enable a cyclic buffer for the data recorded before the Recorder has been
triggered. The size of this cyclic pre-trigger buffer is indicated by the Max pre-trigger size slider. If the
recorded data reaches the amount indicated by this slider, the oldest data in the pre-trigger buffer will be
overwritten by the new data.

Before the Recorder is triggered, the total used Recorder memory will never be more than indicated by the
Max pre-trigger size slider. As soon as the Recorder is triggered, the data in the pre-trigger buffer will not
be overwritten anymore and the remaining Recorder memory will be filled. The Recorder will stop when the
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complete Recorder memory has been filled or when the data after the trigger reached the the amount
indicated by the Max post-trigger size slider.

Max pre-trigger size

This slider is only enabled when the cyclic pre-trigger buffer option is enabled. With this slider you can
specify the size of this pre-trigger buffer expressed in % of the whole Recorder memory. You can also type
a value in the text box at the right from the slider.

Max post-trigger size

With this slider you can specify the amount of Recorder memory to be used maximal for data after the
Recorder has been triggered. If this amount have been reached, the Recorder will be stopped. Note that
the Recorder will also stop when the complete buffer has been filled. You can also type a value in the text
box at the right from the slider.

Trigger Always on

Inside this box you can select packets on which the Recorder should always be triggered. This works
independent form the Trigger Sequencer. Both the Trigger Sequencer and the detection of packets
specified here can trigger the Recorder.

Packet in set:

Here you can specify a Set or any boolean combination of the four packet Sets. If a packet is detected that
fits the Set or combination of Sets, the Recorder will be triggered.

The set names that can be used are 'seta’, 'setb’, 'setc' and 'setc'. The names are not case sensitive, thus
'SetA' is valid too. You also can use just 'a', 'b', 'c' or 'd' (or 'A’, 'B' etc.) for the set names. The Boolean
operators are 'not’, 'and' and 'or'. But they may be substituted by the characters "', '&" and '|' respectively.
Parenthesis may be used to group the Boolean operation.

Some examples of valid expressions are:

setc

NOT SETB

(seta or setb) and not setd
ISetA & (SetC | SetB)

a

C or D

Note that a red cross will be displayed before the boolean expression when there is an error in the
expression.

Properties

In this box the properties of the flow item selected in the Trigger Sequencer will be displayed. For each item
type there is a separate property page. The name of the properties box will indicate this type. The following
property pages can be displayed:

¢ No Properties: If no flow item is selected or an item is selected with no properties then this page is
displayed. ltems with no properties are the Start item, Stop item and Repeat-end item. It contains no
properties.

o Wait Properties: When a Wait item is selected, this properties page will be displayed
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—wfait Properties

[ “/ait for any Packet
[~ 'wait far any Acknowledge
[~ “ait for ang Event

You can select to wait for a Packet, an Acknowledge, an Event, or any combination of them. See flow
diagram area above for a description of what happens when a Wait item is executed. The text inside the
Wait item will indicate the selected properties.

Jump Properties: Using this properties, you can specify the jump-condition and if the sequencer should
jump if the jump-condition is met or jump if the condition has not been met. See flow diagram area above
for a description of what happens when a Jump item is executed. The text inside the Jump item will
indicate the selected jump-condition.

First of all you must specify if the condition specifies a Packet, Acknowledge or Event or if the there is no
condition at all. This selection is made with the radio buttons at the top left of the Jump Properties box.
See example below.

—Jump Properties -

v Always

i Last'wiait was Packet ...
i Last'wait was Ack .
i Last"wait was Event .,

% 7 dump b condition met €8 M Jumpif condition not met

The following options are possible:

o Always: If the Always option is selected, the jump will always be taken. There is no additional
selection needed.

e Last Wait was Packet ...: This option is used to specify a Packet condition. If the last Wait was
ended because of the detection of an Acknowledge or Event, then the result of the jump-condition is
always false. The three ellipses indicate that additional sub-selections are possible. When selecting
this option, the additional sub-selection options appear at the right top of the Jump Properties box.
See example below.
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—Jump Properties

= Alwaps iﬁ‘ any Packet [incl. eroneous packets)
& Last'wait was Packet . i Packet from Setfs] ...
" Last'Wait was Ack .. i-f" Packet by type ...

" Lastwait was Event ... I{‘ ather Packets ..,

& r: Jump if condition met ¢ MN: Jump if condition not met

The following sub-selections are possible:
e Any Packet (incl. erroneous packets): If this option is selected, the jump-condition will be true
for every packet that is detected, including packets with an error or invalid packets.
e Packet from Set(s)...: If this option is selected, you can specify a packet Set or a boolean

combination of packet Sets.

jump-condition will be true.

—Jump Properties

For every packet that fits the set or combination of sets, the

T Always

i* Last'wait was Packet .
= LastWait was Ack .

= Last 'wait was Event ...

- any Packet [incl, eroneous packets]
* FPacket from Set(z] ...
" Packet by bype ...

!(" other Packets ...

Facket it set: [ I.-'i‘-. or B

& v Jump if condition met € Mz Jump if condition not met

In the example above, the jump-condition is true for each packet that fits SetA or SetB.

e Packet by type ...: If this option is selected, additional check boxes appear below where you
can specify one or more packet types. If a packet was detected with a type for which the
corresponding checkbox is checked, the jump-condition is true.

212

Copyright 2017 DapTechnology, 9/1/2017



Filter/Trigger

—dJump Properties

" Always ™ any Packet [incl, eroneous packets)
% | ast'Wait was Packet ... ¢ Packet from Setfz] ...
(" Lazt"Wait waz Ack .. v Packet by bupe ...
" Last'Wait waz Event .. & ather Packets ...
[ ‘'white Bequest [~ ‘wiite Responze ¥ Cycle Start
[~ iite Block Request [T Steam
[~ Read Request [ ReadResponse
[T ReadBlock Regquest [ Read Elock Responze
[~ Lock Bequest [T Lock Besporse

f* ' Jump if condition met € Mz Jump if condition nat met

In the example above, the jump-condition is only true for CycleStart packets.

e other Packets ...: If this option is selected, additional check boxes appear where you can
specify some special packet types or some packet errors. If a packet was detected with a
type for which the corresponding checkbox is checked or with an error for which the
corresponding checkbox is checked, the jump-condition is true.

—dJump Properties

" Always i~ any Packet [incl, eroneous packets)
% | ast'Wait waz Packet ... ¢ Packet from Setfz] ...

( Lasgt Wait was Ack .. it Packet by type ..

" Last'wait waz Event .. % other Packets ..

[ Phy Configuration W Header with invalid boode

[~ Phy Linkon ¥ Header emar [CRC ar length]

[~ Phy SellD [ Packets < 8 bytes [not acknowledge]
[~ PhyEstended [ Prefis-only Packets

[~ Invalid Phy Packets

O« ' Jump if condition met © Mz Jump if condition fak met

In the example above, the jump-condition is true for packets with an error.

e Last Wait was Ack ...: This option is used to specify an Acknowledge condition. If the last
Wait was ended because of the detection of an Packet or Event, then the result of the
jump-condition is always false. The three elipses indicate that additional sub-selections are
possible. When selecting this option, the additional sub-selection options appear at the right
top of the Jump Properties box. See example below.
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—dJump Properties-

™ Always ¥ any Ack [incl. eroneous Ack)
™ LastWait waz Packet . ¢ walid Ack ..

i+ Last'wait was Ack . I irvealid Ak

€ Last'Walt waz Event .. emoneous Ack

' Jump if condition met & M: Jump if condition not met

The following sub-selections are possible:

e Any Ack (incl. erroneous Ack): If this option is selected, the jump-condition will be true for
every acknowledge that is detected, including erroneous acknowledges or invalid
acknowledges.

Erroneous acknowledges are 8 bits long (which identifies an acknowledge), for which the
first 4 bits are not the inverse of the last 4 bits. Invalid acknowledges are 8 bits long for
which the first 4 bits correctly are the inverse of the last 4 bits, but with an invalid
acknowledge code.

e valid Ack ...: If this option is selected, additional check boxes appear where you can
specify one or more valid acknowledge codes. If a valid acknowledge was detected with
a code for which the corresponding checkbox is checked, the jump-condition is true.

—dJump Properties-

i Always i any Ack [incl. eroneous Ack]
" LastWait waz Packet . % wvalid Ack .

i Last'wfait was Ack . i invalid Ack

€ Last™Wait waz Event .. &~ enroneous Ack

[V Ack_complete [T Ack_tardy

[T Ack_pending [ Ack_conflict_erar
[ Ack_busy ¥ [ Ack_data_emor
[ Ack_busy & [ Ack_type_emor
[ Ack busp B [ Ack_addess emor

& : Jump if condition met € M: Jump if condition not met

In the example above, the jump-condition is only true for an acknowledge with code
'Ack_complete'.

¢ invalid Ack: If this option is selected, the jump-condition is true if an invalid acknowledge
was detected. An invalid acknowledge is 8 bits long and the first 4 bits are the inverse of
the last 4 bits, but with an invalid acknowledge code.

e erroneous Ack: If this option is selected, the jump-condition is true if an erroneous
acknowledge was detected. An erroneous acknowledge is 8 bits for which the first 4 bits
are not the inverse of the last 4 bits.

e Last Wait was Event .... This option is used to specify a Event condition. If the last Wait was
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ended because of the detection of Packet or Acknowledge, then the result of the
jump-condition is always false. The three elipses indicate that additional sub-selections are
possible. When selecting this option, the additional sub-selection options appear at the right
top of the Jump Properties box. See example below.

—dJump Properties-

7 Always [+ any Event
i~ Last'wait waz Packet .. | Evert

™ Last Wwat was Ack .
f*  Last W ait was Event ..

& v Jump if condition met € Mz Jump if condition not met

The following sub-selections are possible:

o Any Event: If this option is selected, the jump-condition will be true for every event that is
detected.

e Event ...: If this option is selected, additional check boxes appear where you can specify
one or more events. If an event was detected for which the corresponding checkbox is
checked, the jump-condition is true.

—dJump Properties-

" Always [ any Event
i Lastwait waz Packet .. & Evert
" Lazt"Wait was Ack

+ |astwait was Event .

[ Bus Feset [~ Arbitration Beset Gap Odd
[T Subaction Gap [T Arbitration Beset Gap Even
[~ Phylnterrupt [~ Cupcle Start Odd

[~ Cycle Start Even

& : Jump if condition met € M: Jump if condition not met

In the example above, the jump-condition is only true for a BusReset Event.

At the bottom of the Jump Properties page you can select if the jump should be taken if the
specified jump-condition is true (radio button Y: Jump if condition met) or if the jump-condition
is false (radio button N: Jump if condition not met).

The letter 'Y' or 'N' drawn on the jump line left or right of the Jump item (in the flow diagram)
indicates this selection.

e Action Properties: Using this properties page you can select the actions to be performed for
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an Action item. The page is shown below.

The second action, Trigger Recorder will trigger the Recorder.
The third action, Set Output Port will set the specified port to the specified state.
The text inside the Action item will indicate the selected properties.
* Repeat Properties: If a Repeat-start item is selected, this properties page will be displayed.
Here you can specify the number of repeats. See example below.

See flow diagram area above for a description of how a Repeat box is executed.
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11.2.3. General Trigger

Cyclic buffer mode is not available on
e Third Generation Analyzers

An example of the General Trigger page is shown below.

% Filter/Trigger,
File ‘wWindows Help

Trigger

IFiIter | et | SetE | Setc | Sem |

— Trigger events from external Port signal

* none  Andgoeslow © AnB goeslow © AnCgoeslow € Andor AnB or AnC goes low € Ard and AnB and AnC going low

— Trigger Pogition
* Stop recording when buffer ful
" Cyclic pre-trigger buffer

Il aw pre-trigger size _I IED #
Max post-trigger size J ISS &

Apply | 0K |

% |

Trigger events from external Port signals
In this box you can specify the external ports input which will cause the trigger. For detailed pins/ports
settings, please refer to External Port Settings.

none
No trigger occurs.

/InA goes low
A trigger occurs when a signal on port InA becomes low.

/InB goes low
A trigger occurs when a signal on port InB becomes low.

/InC goes low
A trigger occurs when a signal on port InC becomes low.

/InA or /InB or /InC goes low
A trigger occurs when a signal on port InA or InB or InC become low.

/InA and /InB and /InC going low
A trigger occurs when all signals on port InA and InB and InC become low.

Trigger Position
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In this box you can specify the trigger position in the Recorder memory and you can enable a cyclic buffer
for the data before the trigger.

Stop recording when buffer full

Selecting this option (default) will cause the Recorder to stop when the Recorder buffer is completely filled.
The Recorder will also stop when the data after the trigger reached the the amount indicated by the Max
post-trigger size slider.

Cyclic pre-trigger buffer

Selecting this option will enable a cyclic buffer for the data recorded before the Recorder has been
triggered. The size of this cyclic pre-trigger buffer is indicated by the Max pre-trigger size slider. If the
recorded data reaches the amount indicated by this slider, the oldest data in the pre-trigger buffer will be
overwritten by the new data.

Before the Recorder is triggered, the total used Recorder memory will never be more than indicated by the
Max pre-trigger size slider. As soon as the Recorder is triggered, the data in the pre-trigger buffer will not
be overwritten anymore and the remaining Recorder memory will be filled. The Recorder will stop when the
complete Recorder memory has been filled or when the data after the trigger reached the the amount
indicated by the Max post-trigger size slider.

Max pre-trigger size

This slider is only enabled when the cyclic pre-trigger buffer option is enabled. With this slider you can
specify the size of this pre-trigger buffer expressed in % of the whole Recorder memory. You can also type
a value in the text box at the right from the slider.

Max post-trigger size

With this slider you can specify the amount of Recorder memory to be used maximal for data after the
Recorder has been triggered. If this amount have been reached, the Recorder will be stopped. Note that
the Recorder will also stop when the complete buffer has been filled. You can also type a value in the text
box at the right from the slider.

Cyclic Buffer sizes Example

Suppose you have some bug, on which you could trigger, and after a while the communication stalls. So
you would like to trigger and record all data until no packets are present anymore. Suppose you want a
minimum of 50% pre-trigger data, but more if possible. And you want as much as pre-trigger data as
possible. Then you can put the pre-trigger at maximum, and the post-trigger to 50%.

By doing so, you'll get as much pre-trigger as possible and the amount of post-trigger depends on the
amount of post-trigger data present, but will never be more than 50%.

11.2.4. Filter

The Filter Tab is not available on
o Stealth Series in Symbol Recorder mode

Actual available options for filtering depend on the specific analyzer model used.

An example of the Filter page is shown below. It has a number of boxes to select the packet and or event
that you want to skip. The skipped packets are not stored in the Recorder memory.

It exists of the following boxes:

'Skip by packet type' box
'Skip by packet Set(s)' box
'Skip by speed' box

'Skip prefix-only packets' box
'Skip events' box
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& Filter/Trigger

File Windows Help

SetA | SetB | SetC | SetD |

Trigger |Geneml Trigger |

— Skip by packet type
[~ Skip Read Req. and Resp. packets [~ Skip Phy Conf. packets |~ Skip packets with invalid tcode in header Clear Al |
[~ Skip Write Req. and Resp. packets [~ Skip Phy Linkok packsts [~ Skip packets with header emor (CRC or length)

[~ Skip Lock Req. and Resp. packets |~ Skip Phy SefID packets [~ Skip packets < 8 bytes (not acknowledge)

[~ Skip CycleStart packets I~ Skip Phy Extend. packets

[~ Skip Stream packets I~ Skipinvalid Phy packets

—Skip by packet Set(s)
Skip packets in Set(s): [ |

—Skip by speed
[~ Skip all 5100
[~ Skip all 5200
™ Skip all 5400
[~ Skip all 5800

— Skip prefoc-only packets
¥ Skip all preficonly packets
¥ Skip short preficonly packets

— Skip events
¥ Skip Sub Action Gap events

¥ Skip Arbitration Reset Gap events

¥ Skip Cycle Start events

[ Skip Phy Intsmupt events

[+ Skip Extemal Events type A (from Port /InA)
[¥ Skip Extemial Events type B (from Port /InB )
¥ Skip Extemal Events type C (from Port /InC )

Aoply ok |
A

Skip by packet type

Using this box, you can select which packet types need to be skipped by the Recorder. You can select
some packet types (like Cycle packet or Stream packet), you can select some packet type combinations
(like Write Request and Response packets) and you can select packet with some kind of error (like packets
with invalid tcode in header).

In the example above, all Cycle Start packets will be skipped.

Skip by packet Set(s)

Here you can type in a set name or any boolean combination of the four sets. All packets that fit the Set or
combination of Sets, will be skipped. In the example above, all packets that fit the description of SetA or
SetB will be skipped.

The set names that can be used are 'seta’, 'setb’, 'setc' and 'setc'. The names are not case sensitive, thus
'SetA' is valid too. You also can use just 'a', 'b', 'c' or 'd' (or 'A’, 'B' etc.) for the set names. The Boolean
operators are 'not’, 'and' and 'or'. But they may be substituted by the characters "', '&" and '|' respectively.
Parenthesis may be used to group the Boolean operation.

Some examples of valid expressions are:

setc

NOT SETB

(seta or setb) and not setd
ISetA & (SetC | SetB)

a

C or D

Note that a red cross will be displayed before the boolean expression when there is an error in the
expression.

Skip by speed
Here you can select packet speeds. All packets with a speed of one of the selected speeds will be skipped.
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Note that when the S100 speed is selected, the Phy SelflD packets will be skipped too. This means that the
topology can not be drawn in the Topology View of the Recorder, because the Phy SelfID packets are
needed for that.

Skip prefix-only packets

Here you can select to skip all prefix-only packets. And if you do not skip all, you can select to skip only
short prefixc-only packets.

Prefix-only packets are packets for which the Analyzer analyzer did not see any data. It only sees a prefix.
There are two situations this can happen:

o speed limitation
If for example some node is transmitting a packet at 400Mb/s and this node is connected to the Analyzer
with a slower speed node in between, then this 400Mb/s packet can not be repeated by this slower node
to the Analyzer. The Analyzer sees a packet but not the data. During the duration of the whole packet a
prefix will be detected.
These are mostly long prefixes, because all data is detected as prefix. To skip these kind of prefix-only
packets, you should skip all (short and long) prefix-only packets.

o 1394b status signalling
If all nodes are 1394b nodes, it is possible that a status event is embedded in a null-packet. These null
packets may by detected by the phy layer and the phy can signal a prefix to the link layer, without any
data. The result will be a short prefix-only packet.
This phy behaviour can not be disabled. Therefore, we added on option to be able to skip short
prefix-only packets. Because the status is embedded in nul-packets, those prefixes are usually very
short.

Skip events

In this box you can specify to skip some bus-events, the phy-interrupt event and external events. By default
these events will all be skipped.

When Arbitration Reset Gaps, Cycle Starts and especially Subaction Gaps are not skipped, be aware that a
lot of these events may be stored. This can increase the download time considerably.

Note that when these event are not skipped, they will show up in the Packet View and also in the Time
View if you zoom far enough.

11.2.5. Packet sets

The Packet Sets tab is not available on
o Stealth Series in Symbol Recorder mode

Each of the four basic sets (SetA, SetB, SetC and SetD) can be used for the record filter and or trigger
logic as described above. A Set defines a subset of all asynchronous and isochronous packets by
specifying packet types, packet speeds and optionally value conditions for one or more header and or data
fields.

A packet is said to 'fit' the Set if all specified conditions are met. Thus if the packet is of the specified type,
and the packet is of the specified speed, and the optional header and data fields conditions are met, then
the packet 'fits' the Set.

A Set page has the following parts:

'Primary Packets' or 'Phy Pakets' selection

'Primary Packets' box to select primary types

'Packet Speeds' box to select which packet speeds are included
'Header Values' box to specify optional header field conditions
'Data Values' box to specify optional data field conditions
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= Filter/Trigger EEE

File ‘Windows Help
Trigger | General Trigger | Filter | S I Setb | SetC | SetD |
& Primary Packets - Primary Packet
 Phy Packets [ wiite Request [~ 'wiite Response Al
v “iite Block Request
Mone |
—Packet Speeds I~ Read Request [~ Read Responze h
¥ 5100 [~ ReadBlack Request [ Read Black Responss LES[SI
R
¥ 5200 [~ Lock Reguest I~ Lock Response ﬂl
with Data quadlet
[¥ 5400 [~ Stream [~ Cucle Start 4q|
[ 5800 with D ata block |
—Header Valu —Data Walu
Field Cond, | Yalue Mazk payload size [bytes): |32 H: W fived size
SDUI.CB . Payload |
Destination == 0xFFCA
Tranzaction Label format: I W5 - Mezsage [payload decimal) LI size [bytesz]: |32
Rty Code Fields I Lapout |
PFricrity
Field Condition | Yalue Mask
Data Length dsync. packet == 32 Meszage ID 3 o
Reserved Security i}
Node 1D i]
Pricrity i}
Message Fayload Length i}
Meszzage Payload Data
STOF Trangmit Offset 1]
STOF Receive Offset 1}
STOF Datapump Offzet i}
Wertical Parity Check a
Apply | 0K |
|

Primary Packets or Phy Packets

Here you can select if this set specifies primary packets or a phy packets. Primary packets are Request
packets, Response packets, Cycle Start packets or Stream (isochronous or asynchronous) packets.

If you select Phy Packets, then you can specify optional phy packet field value conditions using the Data
Values box. The Header Values box will be disabled for the Phy Packets.

If you select Primary Packets, then you can select packet types in the Primary Packets box, you can specify
optional header value conditions in the Header Values box and optional data value conditions in the Data
Values box.

Packet Speeds

Here you can select which speed a packet should have to fit the Set. If no speed is selected at all, no
packet will fit the Set at all. If you select all speeds, the speed of a packet doesn't matter. In the example
above, packets of speed 100Mb/s or 200Mb/s do not fit SetA.

Primary Packets

Here you can specify which primary packet types may fit the Set. All types for which the corresponding
checkbox is not checked, do not fit the Set. So in the example above, only ReadBlockResponse packets
may fit SetA.

If one or more types are selected, then only those lines in the Header Values table will be enabled for which
the corresponding field is present in all the selected types. If you select for instance only request types,
then the Destination Offset field will be enabled. you can put a condition on this field. But if you also select a
Response, this field will be disabled because it is not present in a Response packet.

There are also some buttons to quickly select multiple types at once:

All
Clicking this button will select all types.

None
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Clicking this button will deselect all types.

Requests
Clicking this button will select all request types.

Responses
Clicking this button will select all response types.

with Data quadlet
Clicking this button will select all packet types, for which a data quadlet is present in the header.

with Data block
Clicking this button will select all packet types, for which a data block may follow the header.

Header Values

Here you can specify additional header field conditions. As mentioned above, only those fields will be
enabled that are present in all packet types selected in the Primary Packets box. For each enabled field, a
condition may be entered.

A condition can be set by specifying a condition and a value. In the example above for instance, a condition
is set on the Source field.

A packet only does fit the Set if all the conditions specified (and that are not disabled) are true for the
packet.

In the example above for instance, a packet does not fit the Set if the Source field is not equal to OxFFC1.

The Header Values table has the following columns:

e Field: The Field column displays the header field name. Note that only those fields are enabled that are
present in all the selected types in the Primary Packets box. Fields not enabled are displayed with a gray
color.

e Cond: Here a compare type can be selected. You define a compare type by clicking in this field and
select the type from the combo box. You can select the following types:

e == condition met if the packet field value equals the specified Value.

¢ |= condition met if the packet field value does not equal the specified Value.

e <= condition met if the packet field value is less than or equal to the specified Value.

e >= condition met if the packet field value is greater than or equal to the specified Value.
You also can select an 'empty' operation meaning that the field condition has to be removed. Selecting
this will also remove the field Value.

Note that for each byte in the packet, only one condition may exist, unless the condition is '==". You can
for instance not put a '<=' condition on the Transaction Label field if there is also a condition other then
'=='on the Retry Code field. If both conditions are '==", there is no problem. The software will inform you

about possible conflicts as soon as you try to Apply the settings.

e Value: Here you can specify the value for the condition. You can enter values in decimal or hexadecimal
notation. If you clear this field, the compare type in the Cond. columns will be removed too.

e Together with the compare type from the Cond. column it specifies the condition the packet field should
have to fit the Set.

o Mask: Before the packet field is compared with the Value, a logical-and is performed with this optionally
Mask value. It can be used to mask one or more bits before the compare is done. For each bit in the
mask with value 0, the corresponding bit in the packet field and the corresponding bit in the specified
Value will cleared before they are compared.

If in the example above a mask value of 0x003F was specified for the Source field, then effectively only
the lower 6 bits are compared because all other bits will be zero-ed by the mask operation.

Data Values

Here you can specify additional data field conditions. Basically it works the same as the header field
conditions, but because the format and size of data fields are not fixed, a powerful packet data editor has
been added. Here you can select the format for all kind of data payload types.

In the example above for instance, the CommandOrb format (part of the SBP2 support) has been selected
as the packet payload format. This gives you some fields on which conditions can be set. In the example
above the conditions are such that a packet will fit the set only if the rq_fmt field equals "SBP2 standard",
the direction field equals "Read", the speed field equals "S100" and the 'data size' field is greater than or
equal to 1024. Note that some values can be selected by selecting a symbolic value from a combo box, so
you do not have to look up these values. If you want to know the values of these symbolic names, you can
look inside the 'Layout' tab, or you can use a right-mouse click and select the 'Decimal’ values option for
instance.
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For some formats, there may be a data field for which you can define a separate sub-format in an
additional tab. Here you can also add additional conditions for the fields in that sub-format. In the
CommandOrb format example above for instance, the ‘command' field can be sub-formatted in a additional
tab. In the example below this additional 'command' tab has been selected. The 12 bytes command is
shown here. Now you can select a separate format for this 12 bytes command. In the example we chose
the 'Simplified direct-access' command set, which is part of the SCSI specifications. This format can show
all SCSI commands that are part of that set. When you select an other operation code, the format will adapt
to the format for that particular command. This way it is very easy to add additional conditions on fields that
are specific for a command set and specific to a command from that set. In the example below for instance
additional conditions are added so that only a READ(10) command that has also a 'transfer length' field
value of 1024 or more does fit the set.

Data' alies
pagload size [bates) |32 3:
Pavioad | command l
fomat: I SBP - SCE1:Simplified drect-access [RBC) - command j size [bytes) |1 2

Fields | Layout |
Freld Cond. | Value Mask
~ operalion code == READ[10]
~—logical block addiess 0
trarester length »e 256
+-conbiol

+ - remaining bybes

| | &

Depending on the license keys that are installed, you can select all kind of formats and optionally
sub-formats where needed. There are formats for the SBP protocol, IIDC protocol, IP4 protocol and AV/C
protocol. You also can select the format 'unformatted' to be able to set any kind of condition on any bits.
Now we will describe the different parts of the Data Values box:

payload size (bytes):

Here you can enter the payload size of the packet, expressed in number of bytes. It will specify the size of
the data shown in the 'Payload' tab. Changing the value will also change the size (bytes) value in the
'Payload; tab. This value will automatically adapted if you specify a new value for the 'Data Length Async.
packet' field in the Header Values box.

Format tabs

The 'Payload' tab will always be present. It describes the whole payload. If a field can be described with a

sub-format, an additional tab will be present for the format of that field. See 'command' tab in example

above. All tabs have the same parts in it:

o format: With this combo box you can select the format of the packet or sub-format of the field. Note that
the formats you can select from depend on the license keys that are installed for the currently connected
Analyzer. If no Analyzer is connected, there will only be the unformatted option.

o size (bytes): Here the number of bytes will be displayed that correspond to the data in the selected tab.
For the 'Payload' tab this will be the size of the complete payload as indicated in the payload size (bytes):
above it.

e parameter: Sometimes a format may need extra parameters to be able to format the data correctly. In
the example below for instance the selected format is one of the command sets for the command data
for the SBP2 protocol. Command data is returned as a reaction on a command. In this case, the
command has an operation code that determines the format of the command data. Thus to be able to
format a command data packet, you will need to enter an operation code. In such situations a parameter
combo box will appear. Here you can select a parameter and enter the value for it in the box right from it.
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—[Data Values
pavload size [bytes); |3E€| 3:

Payload | data |

format: I SBP - SC51:5implified direct-acceszs [REC] - commandD ata _ﬂ zize [bytez]: ISE

parameter: I operationCode ﬂ = !18

Figldz | Lanout I
Field Cond. | “alue M azk = |
- peripheral qualifier Connected
- peripheral device hpe Direct-acceszs [SBC)
- removable medium ]
- YETEI0N The device does not claim confarman
- aziine event reporting capabil 0 =

- hiormal ACA supported

- higrarchical support

- regponze data format

- additional length

- SCC supported

- basgic quueLing
enclozure services

e sl
4| | b

For some parameters, the value can be entered by selecting a symbolic value from a list of symbolic
values in a combo box.

o Fields: The formatted payload or field can be shown as a table or a layout picture. The Fields tab shows
the table. Here you can enter the data field conditions just as you could do with the header fields. The
table has the following columns:

e Field: The Field column displays the data field name.

e Cond.: Here a compare type can be selected. You define a compare type by clicking in this field and
select the type from the combo box. You can select the following types:

o == condition met if the packet field value equals the specified Value.

¢ !=condition met if the packet field value does not equal the specified Value.

o <= condition met if the packet field value is less than or equal to the specified Value.

e >= condition met if the packet field value is greater than or equal to the specified Value.
You also can select an 'empty' operation meaning that the field condition has to be removed.
Selecting this will also remove the field Value.

Note that for each byte in the packet, only one condition may exist, unless the condition is '==".
The software will inform you about possible conflicts as soon as you try to Apply the settings.

e Value: Here you can specify the value for the condition. Note that the values are displayed in a form
depending on the field type. For instance the 'transfer length' field in the example below is displayed
as a decimal number. The 'logical block address' field is displayed as hexadecimal number and the
'operation code' field is shown using symbolic values.

(o o S o
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—[ata Values

pavload size [bytes); I32 3:

FPalnad | command I

farmat; I SBP - SCS1:5implified direct-access [REC) - command :_! gzize [bytes]: !12

Fieids! | Layout |

Field Cond. | Walue b aszk
operation code == READO)

logical block address ]

tranzfer length »= 1024

+ control

+- remaining bytes

ol | H

Decimal and hexadecimal numbers can be entered decimal or hexadecimal. For fields with symbolic
values, a combo box will be displayed when clicking on the value so that a value can be chosen. You
can change this behaviour by selecting an other display form (overruling the automatic form) using
the right mouse button as described below.

If you clear this field, the compare type in the Cond. columns will be removed too.

Together with the compare type from the Cond. column it specifies the condition the packet field
should have to fit the set.

e Mask: Before the packet field is compared with the Value, a logical-and is performed with this Mask
value. It can be used to mask one or more bits before the compare is done. For each bit in the mask
with value 0, the corresponding bit in the packet field and the corresponding bit in the specified
Value will be cleared before they are compared.

Using a right mouse click in the Field table you can popup a menu to select one of the following options:
e display form: You can select if the value of the fields should be displayed Hexadecimal, Decimal or
Automatic. Automatic (default) means that the format will determine the display form for each field
separately. One of the automatic forms can be a symbolic value.
e Select All: With this option you can quickly select all fields in the table.
e Import and Export: With this option you can import or export the selected field(s) or all fields.
If you choose to import, a file dialog is presented. You can select to import from a hex data file
(*.hex) file or quadlet data file *.qdl file. See File Formats for more information on these formats.
If you choose to export, you can select the type of export in a little dialog and then with a file dialog
you can select a file to export to.
o Hex/Ascii edit: With this option you can edit the selected field(s) or all fields using a hex/ascii editor.
o Layout: The formatted payload or field can be shown as a table or a layout picture. The Layout tab
shows the layout picture. The same fields are presented as in the 'Fields' tab, but now you can see the
sizes of the fields and how they are positioned in the data block. Note that reserved fields are shown
here too. Reserved fields are not shown in the 'Fields' table.
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Chapter 12. Mil1394 Protocol support

12.1.

Mil1394 Protocol Support is a combination of features dedicated to supporting the SAE AS5643 protocol
within the FireDiagnostics Suite software. This includes a special version of the Generator that supports
timed transmission of ASM Messages based on STOF, packet decoding and encoding according to the
AS5643 packet format throughout the suite (Generator, Scriptor, Recorder) and a Mil1394 Signal Monitor
application that allows monitoring sensor/actuator data without going into the details of 1394 packet
formatting and transmission.

Mil1394 Signal Monitor

The AS5643 specification defines so called Asynchronous Subscriber Messages (ASM). Remote nodes will
listen on (subscribe to) a specific 1394 channel and look at the MessagelD field in each packet received on
that channel to determine the format of the message data and decode for example sensor values. The
Mil1394 Signal Monitor allows one to define the location and format of such values within the 1394 traffic
and then monitor their interpreted values over time and leaving out all the 1394 specifics.

For example the picture below shows a screenshot of a configuration where a temperature sensor is
monitored over time. A new value with be added to the plot view as shown on the bottom for each frame a
value is received. Then for current values a nice representation can be defined using the built-in Control
Panel as shown on the right. The tree representation on the left provides an overview of signals selected/
defined for monitoring and their current values.

i ignal Manitor - FireSpy:
* Mill394 Signal Moni FireSpy3811 (=]
File Tools Windows Help
FireSpy node [EI[E] <]
» & ¢ |87 | © @ | Frame buffer: | Skipped: [0 Last: [573 Selected: [573
WX C || Soalsview x |[€C X (& W oo @ Controls View | X
Name I Walue I 40—
= Channel 10
-~ MessagelD: 0 |
= enginel
temperature &°F 20
D —
20 -
temperature[“F]
Plot View | X
¥
40 - |- 40
o 304 L 30
EE 20 20
S 104 L 10
2 0 0
B -0 4 —-10
2 204 -20
30 - -30
|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIIIII||||IIIIII|IIIIIIII
g}. 'Cj): 1] 100 200 300 400 500 600 _IGIJ. g

Note: the Mil1394 Signal Monitor requires a Mil1394 protocol license. Refer to the License Manager to
learn how to view your license and how to get one.
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12.1.1. How to use it

The Mil1394 Signal Monitor can be started through the Windows Start menu as a standalone application or
from the Main Window of the FireSpy application. After starting the Mil1394 Signal Monitor, an empty view
will be shown as can be seen in the picture below.

=/ Mil1394 Signal Monitor - FireSpy3811 = R
File Tools Windows Help
FireSpy node [EI[E] <]
» B C H@@E[ | © @ | Frame buffer: | Skipped: [N/A Last: [N/A Selected: [N/A
B B F X C [ £f [ . Signals View X || > [ L& ' B I w3 Gu [ = @[ Controls View |
Name I‘u"alue I
Plot View | X
, 4
190 - 100
20 - L 20
70 -} - 70
50 | L &0
50 | L 50
47 | - 20
303 C 30
10 - 10
0 Lo
| T T T T T TTTT | T T T T T T T 17T | TTTTTTTTT | TT T TTTTTT | T T T T TTTTT | T T T T TTTTT | TT T TTTTT
Q < 100 200 300 400 500 600 1 |
@ | R LCR=t

The easiest way to get started is to load the example file "Mil1394SigmonExample" that comes with the
application. It already contains a set of signal definitions with some captured values also. After opening the
file, the Mil1394 Signal Monitor will look like the following picture.
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Using the cursor line in the plot view at the bottom you can navigate through all the frames and show the
signal values captured in a specific frame number.

The next step would be to actually capture some data. This could easily be done in either of two ways:

e Connect another FireSpy and run the example Script called "Mil1394ScriptExample.fss" it will transmit
some values from file and some other values can be controlled on its control panel

¢ On a triple FireSpy, connect nodes A and B. Open the same script as in the above step but change the
FIRESPY_NODE macro at the top of the script from 0 to 1 and then start the script.

In the Mil1394 Signal monitor press the "Clear" button in the main toolbar of the Mil1394 Signal Monitor to
clear all captured data and prepare for the next run and then press start.

12.1.2. Details

12.1.2.1. Menu
File

New
With this command you can clear the current contents and start working on a new and empty document.

Open
With this command you can open an existing Mil1394 Signal Monitor file. By default these files have an
extension of .fsm.

Save
With this command you can store the current contents of the Mil1394 Signal Monitor to file. This includes

both the signal definitions as any recorded data.

Save as...
Same as the above, however, always asks for a file name even if the data was already stored to file before.

Import
e Control Panel: Allows loading controls from a text file, replacing the current Control Panel contents.
These files could be created with the Control Panel of the Mil1394 Signal Monitor itself or with another
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tool with Control Panel like the Scriptor.

o Signal Definitions: Allows loading a set of signals from a .csv file, overwriting the current signal set. This
function was added to support loading signal definition files as used in previous versions of the
application.

Export

o Signal log file: Allows writing the recorded signal values to a text file in almost the same format as was
used by older versions of the signal monitor. Due to changes in the way the STOF packet is monitored,
the file format no longer has a dedicated section for STOF packet contents. Instead, STOF packet
contents can be monitored in the same way as other values.

e Control Panel: Allows exporting the current Control Panel to a text file. The text file can then be loaded
into any other tool that contains a Control Panel like the Scriptor.

Tools

Settings
This command will bring up the Settings Dialog.

Windows

Monitor
This command will bring up the Monitor window.

Recorder
This command will bring up the Recorder window.

Commander
This command will bring up the Commander window.

Generator
This command will bring up the Generator window.

Scriptor
This command will bringup the Scriptor window.

Main
This command will bring up the main window.

Help

Manual
This command will bring up the help dialog and navigates to the first page.

Mil1394 Signal Monitor
This command will bring up the help dialog and navigates to the first page of the Mil1394 Signal Monitor
section.

Analyzer Info
This command will bring up a dialog that shows information about the analyzer currently in use.

About
This command will bring up the About... dialog.

12.1.2.2. Toolbar
The Mil1394 Signal Monitor toolbar is shown below and contains respectively the following items:

» B C [E@E[ | © @ | Frame buffer | Skipped: [N/A Last: [N/A Selected: [N/A

Controls

Start
This button can be used to start monitoring the currently defined signals. The button will be disabled
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(grayed out) whenever the Mil1394 Signal Monitor is already active.

Stop

This button can be used to stop monitoring currently defined signals. The button will be disabled (grayed
out) when the Mil1394 Signal Monitor is not active. After stopping the Mil1394 Signal Monitor the captured
data will remain loaded.

Clear
This button can be used to clear the captured signal values (data). This button will not clear the Signal
Definitions. This button will be disabled (grayed out) when the Mil1394 Signal Monitor is active.

Views

Signals View
This is a toggle button that can be used to show or hide the Signals View. The Signals View is shown when
the button is in lowered state.

Controls View
This is a toggle button that can be used to show or hide the Controls View. The Controls View is shown
when the button is in lowered state.

Plot View
This is a toggle button that can be used to show or hide the Plot View. The Plot View is shown when the
button is in lowered state.

Indicators

Active
This indicator will be on when the Mil1394 Signal Monitor is active and monitors signals.

Frames skipped
This indicator will be on when the Mil1394 Signal Monitor detected one or more skipped frames during the
currenly loaded capture.

Frame buffer

The Mil1394 Signal Monitor contains a memory buffer in FireSpy internal memory. The host fetches frames
of data from the FireSpy as quickly as possible. This indicator shows the fill level of the buffer in FireSpy
memory. When this indicator shows a value close to 100% then the host has problems keeping up with
fetching the data from FireSpy. You can then either reduce the number of signals being monitored or try on
a faster pc.

Skipped
This counter indicates how many frames were skipped during the current capture.

Last
This counter indicates how many frames were captured.

Selected

This counter shows the frame number currently selected. The plot view will show the cursor at this frame
number on the X-axis and the Signals View and Controls Views will show the signal values captured in the
selected frame number.

12.1.2.3. Signals View

The Signals View can be used to select signals to be monitored from a set of predefined signals or define
signals to be monitored manually. It also shows current signal values when the Mil1394 Signal Monitor is
active. Below a picture of the Signals View is shown. It contains the following components.
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The top of the view contains a toolbar which is labeled "Signals View". It contains respectively the following

items:

Add predefined

This button can be used to select signals from a predefined set of signals. The pre-defined set either
originates from an XML file that defines several AS5643 slash sheet defined configuration items or it
originates from a .csv file with signal definitions. Please refer to the Mil1394 Settings documentation for
how to choose and define these files. When the Mil1394 XML-based Settings are enabled and configured
this makes it really easy to select what to monitor. When the button is pressed, the following dialog will be

shown:
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The dialog contains a similar representation of signals as the Signals View itself, however, no values
column and the details pane can not be hidden. You can now simply check the checkbox in front of signals
you are interested in and after pressing "OK" these will be added to the active set. Pressing "Cancel" will
close the dialog and keep the active set as it was before the dialog opened. A detailed description of all the
fields in the "Definition" part will be given further down below. Whenever a signal is checked, its parent
items will also be added to the current group in order to maintain the same grouping as in the selection
dialog. Whenever an item is added to the active set, it will no longer be shown the next time the dialog is
opened. This button will be disabled (grayed out) when the Mil1394 Signal Monitor is active.

Manually add
This button can be used to manuall add a new signal to the active set. After pressing the button, the
following dialog will be shown.
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You can now manually define all signal details and after pressing "OK" the signal will be added to the active
set. Pressing "Cancel” will ignore the contents of the dialog and the active set will remain the same as just
before opening this dialog. When a signal definition is equal to an already monitored signal, it will not be
added. A detailed description of all the fields in the "Definition" section of the dialog will be given further
below. This button will be disabled (grayed out) when the Mil1394 Signal Monitor is active.

Manually add child

This button behaves the same as the button above except that the signal will be added as child of the
currently selected signal. When no signal is selected, this button will be disabled (grayed out). The
"Channel" and "Message Id" will be fixed in this case as they need to be the same as the parent item. This
button will be disabled (grayed out) when the Mil1394 Signal Monitor is active.

Delete
When this button is pressed, the currently selected signal will be removed from the active set. This button
will be disabled (grayed out) when the Mil1394 Signal Monitor is active.

Clear
When this button is pressed, all signals will be removed from the active set. This button will be disabled
(grayed out) when the Mil1394 Signal Monitor is active.

Show details
This button can be used to show/hide the "Definition" panel on the right side of the view. When the button
state is lowered, the panel is shown.

Add Control

This button can be used to add a Control to the Control Panel. When pressing the little arrow on the right
side of this button, a pop-up menu is shown that allows you to choose which control to add. The selected
control type will be added to the control panel at the first free location it finds. The Control will automatically
be matched to the Signal Id of the currently selected signal and all relevant properties like units, factor, e.o.
are automatically sent to the control.

Close
This button can be used to hide the Signals View.
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Signals Table

The signals table is shown on the left side (or using the complete width if the "Details" panel is hidden) and
displays the active set of signals. Signals are grouped by 1394 channel number and Message ID.
Optionally, signals can also be grouped into signal groups. Within a group, signals are sorted in the order
they were added to the active set.

The first column contains the Name of the signal and the second column displays the current value.
Current values are calculated from the raw captured bits using the signal definition fields like data type,
factor, offset e.o. Values can be shown in the following colors:

e Black: The signal occurred exactly once in the selected frame
¢ Red: The signal occurred more than once in the selected frame. The last value received is shown.

e Gray: The signal did not occur in the selected frame. The last value received before the selected frame is
shown.

As the tree view contains different kinds of items, only the items that are actual signals will have text in the
values column. Signal items that have their number of bits field set to zero will be considered group items
and will show nothing in the Values column.

The currently selected signal is indicated by the selection bar. In the picture above the bar is placed at the
signal labeled Pressure. When you select a signal through the signals view, the Control(s) on the Control
Panel that are linked to the selected signal will also be selected.

Details Panel

The "Details" panel shows all fields that together form the definition of a signal. The following fields are
shown:

Signal Id

This is a number that is automatically assigned by the Mil1394 Signal Monitor when the signal is added to
the active set. These numbers are unique per signal and are used to tie Controls on the Controls View to
signals.

Signal name
User-defined name for the signal.

Channel
The 1394 channel number this signal is transmitted on.

Message Id
The Mil1394 Message ID this signal is defined in.

Quadlet offset
The offset in quadlets relative to the 1394 data section of the packet. Offset zero points to the Message ID
field.

Bit offset
The offset in bits relative to the the quadlet offset defined above.

Number of bits
The number of bits occupied by the signal.

Data type

The data type to store the signal in after extracting the bits. When a signed type is chose, the value is sign-
extended. Can be one of the following types:

Bool: Zero means false, non-zero means true

Uint8: 8 bits unsigned integer

Uint16: 16 bits unsigned integer

Uint32: 32 bits unsigned integer

Int8: 8 bits signed integer

Int16: 16 bits signed integer
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¢ Int32: 32 bits signed integer

¢ Float32: 32 bits floating point value

o Enumeration: associate texts with numeric values. When this data type is chosen, a button will be shown
to open the value-text definitions dialog.

Minimum
When the check box is checked, this defines the minimum allowed interpreted value.

Maximum
When the check box is checked, this defines the maximum allowed interpreted value.

Factor
When the check box is checked the extracted value will be multiplied by this value and the Offset field will
then be added. The result is the interpreted value.

Offset
When the check box is checked the extracted value will be multiplied by the Factor defined above and then
this value will be added to form the interpreted value.

Units
When the check box is checked this field shows the units of measure for this signal. This will shown behind
the interpreted value.

Show as Hex
When an unsigned integer data type is chosen the value can be shown in hexadecimal notation by
checking this box.

12.1.2.4. Controls View

The Controls View offers a nice customizable graphical representation for monitoring signal values. The
Control Panel as it exists within the FireSpy Scriptor was used for this view in a slightly altered form. For
detailed documentation for the Control Panel, please refer to the_Control Panel section within the Scriptor
chapter. This section is more focused on how to use a Control Panel to monitor signal values. Readers
already familiar with the FireSpy Scriptor will recognize the Control Panel and should be able to quickly
learn how to use it in the Mil1394 Signal Monitor. The picture below shows the Controls View and its
contents will be explained below.

CX[J{,E[TJ W[ﬁh@l Controls View | ¢
10123 Engine 1 Engine 2
L
w.____Messggeld T 150 — - 150
80 | 120 i 80 | 120
1 Wt [ Wt [
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D/ bar \ZD'D 0+ D/ bar \Zﬂﬂ 0
B0 - -h0
Pressure [bar] Temperature [F] Pressure [bar] Temperature [F]
Message ID i 1 4
Sensor1 Vehicle Time
Node ID
Toolbar
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Clear
This button can be used to clear the complete contents of the current Control Panel. This button will be
disabled (grayed out) when the Control Panel is in Locked state.

Delete
This button can be used to delete all controls that are currently selected.This button will be disabled (grayed
out) when the Control Panel is in Locked state or when no controls are currently selected.

Cut
This button can be used to cut all controls that are currently selected.This button will be disabled (grayed
out) when the Control Panel is in Locked state or when no controls are currently selected.

Copy
This button can be used to copy all controls that are currently selected.This button will be disabled (grayed
out) when the Control Panel is in Locked state or when no controls are currently selected.

Paste

This button can be used to paste current contents of the clipboard when the clipboard contains control
panel data.This button will be disabled (grayed out) when the Control Panel is in Locked state or when the
clipboard does not contain any data.

Undo
This button can be used to undo the previous action. This button will be disabled (grayed out) when the
Control Panel is in Locked state or when there is no previous action that can be undone.

Redo

This button can be used to redo the last action that was undone using the above button. This button will be
disabled (grayed out) when the Control Panel is in Locked state or when there is no previous undone action
that can be redone.

Lock

This button can be used to enable/disable the Locked state of the Control Panel. When the Mil1394 Signal
Monitor is started, the Control Panel will always be set to Locked state. Control Panel contents can only be
edited in unlocked state.

Grid
This button can be used to show or hide the grid.

Close
This button can be used to close the view.

Control Panel

The remaining area below the Toolbar is taken up by the Control Panel. In this area the user can place
several kinds of controls as documented in the Control Panel section. Each Control has an ID which does
not have to be unique. When the ID matches one of the Signal IDs in the currently active signal set, its
values will be monitored.

When right-clicking on the Control Panel, a popup menu will be shown. It is a reduced version of the
popup-menu of the Scriptor Control panel. An important aspect is that whenever you add a control to the
control panel while a signal is currently selected in the Signals View, the new Control will automatically be
tied to that signal by setting the same ID. In addition, important signal properties like factor, offset,
minimum and maximum will also be copied from the signal definition into the properties of the new control.
This makes it very easy to add controls to the Control Panel to monitor certain signals.

12.1.2.5. Plot View

The plot view is used to display the history of signal values over time. Just like the Control Panel, the Plot
View is documented in detail in the Scriptor documentation here. This section is focused on specific
functionality for the Mil1394 Signal Monitor. The following picture shows a screenshot of the Plot View and
its contents will be explained in detail below.
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The close button can be used to hide this view.

Plot View

Contrary to the Scriptor Control Panel, a history is kept for all signals being monitored, even if they are not
shown on the Control Panel. Even after a signal capture has been made, Controls can still be added and
previously captured history data will then be shown in the plot view. The Control label color determines the

color of the data series in the plot view.

To add a Control to the Control Panel without showing it on the history plot, uncheck the "show histort"
property in the properties dialog for that control.

The X-axis contains the frame number and the Y-axis scale is taken from the Control that was last
selected.

12.1.2.6. Settings

Settings specific to the Mil1394 Signal Monitor can be found here. However, at least as important are the
general Mil1394 settings as they determine how all the predefined signals are put together.

12.2. Recorder Protocol View

This chapter describes the Mil1394 Protocol of the Protocol View. When a Recorder file is opened or when
a new recording is downloaded from the Analyzer, or when the Protocol View is opened, the Mil1394
Protocol analyzer scans through the recorded data in the Recorder and displays the found result in the
Protocol View. An example is shown below.
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12.2.1. What is it

The result of the Mil1394 Protocol analyzer is displayed in 3 different panes. In the right pane (transactions
/ packets) all found Mil1394 packets of the involved nodes and bus resets are displayed. The 'transactions /
packets' pane lists the Mil1394 packets and bus resets in a chronological order. The left pane (relation tree)
shows the result of the Mil1394 Protocol analyzer in a hierarchical tree. The hierarchy of the tree shows the
nodes as root items and the found Mil1394 packets of the nodes as child items. An exception is the first
root item in the tree. The child item of the first root item represents the found STOF packets. The tree
shows a node by its name and assigned channel number. It shows the found Mil1394 packets of a node by
their type. The Mil1394 Protocol defines the following 5 type of Mil1394 packets: STOF packet, Transmit
packet, Receive packet, DataPump packet and Unknown packet. A Mil1394 packet is an Unknown packet
if it can't be identified as one of the other 4 Mil1394 packet types.

If you click an item in the tree, the item will highlight. If one or more Mil1394 packets in the 'transactions /
packets' pane correspond to the highlighted item, then the first one of these Mil1394 packets will highlight.
The remaining Mil1394 packets will be indicated with a gray background.

Conversely, if you click a Mil1394 packet in the 'transactions / packets' pane, the Mil1394 packet will
highlight. The item in the tree of the 'relation tree' pane to which the highlighted Mil1394 packet
corresponds will also highlight. The remaining Mil1394 packets, which also correspond to the highlighted
item, will be indicated with a gray background color.

The details of the highlighted Mil1394 packet in the 'transactions / packets' pane are displayed in the middle
pane (detail) of the Protocol View. The details of a highlighted Mil1394 packet are its fields and their values.
The 'detail' pane displays the fields and their values in two different forms. Each form has a tab page. The
'Field' tab page shows the fields and their values in a tree and the 'Layout' tab page shows the fields and
their values in the layout of the highlighted Mil1394 packet.

12.2.2. How to use it

To show the Protocol View click menu item 'View | Protocol View' of the Recorder. The Protocol View will
be displayed in the lower part of the Recorder.
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IMPORTANT:
To enable the Mil1394 Protocol analyzer a valid license key has to be installed. An exception is made for
Recorder files, which were made with an Analyzer, with a Mil1394 license key installed.

The Mil1394 Protocol analyzer is able to analyze recorded data in the Recorder if it has knowledge of the
nodes on the bus, which support the Mil1394 Protocol. The Mil1394 Protocol analyzer has to know the
following information of a node, which support the Mil1394 Protocol: its name, the assigned channel
number, the heartbeat and the time slots. The time slots are necessary to identify the Transmit packets of
the node, Receive packets of the node and DataPump packets of the node.

This information is to be provided manually in the 'Protocol Analyzer Settings' dialog or via an import file.
You can load an import file via the 'Protocol Analyzer Settings' dialog. See the description of the 'Protocol
Analyzer Settings' below for more information.

A default import file can be set in tab page protocols of dialog 'Settings'. You can open dialog 'Settings' via
menu item 'Analyzer | Settings'. The default import file will be loaded during start up of the Analyzer
application.

12.2.3. Details

The Protocol View consists of a toolbar positioned at the top, with three panes below it: 'relation tree' pane,
'detail' pane and 'transactions / packets' pane.

12.2.3.1. Toolbar
At the top of the Protocol View you will find a toolbar with several tool-buttons:

é:!. - * |E|- Fruloce View | =
In front of the name 'Protocol View' a star ™' will be displayed if the protocol-analysis settings have been
modified.

Settings

When clicking this button, the 'Protocol Analyzer Settings' dialog will be displayed. It shows information
used by the protocol analyzers. It initially shows information that was found automatically and you will be
able to change or add information. See 'Protocol Analyzer Settings' below for more information.

I—}
=

Go to next relation tree item with warning(s)

When clicking this button, the relation tree item that contains one or more warnings will be selected. If
multiple protocols have been analyzed, clicking this button while pressing the control key will jump to the
next protocol tab that has any items with a warning.

=

4

Go to next relation tree item with error(s)

When clicking this button, the next relation tree item that contains one or more errors will be selected. If
multiple protocols have been analyzed, clicking this button while pressing the control key will jump to the
next protocol tab that has any item with an error.

i

Show transactions sequence
This button toggles the display of the 'transactions / packets' pane at the right side of the Protocol View.

Triple Analyzers
For triple Analyzers the toolbar looks as follows:

'v'r:wnzl @[ I~ w |:|. “Prolucal Wiew | 52

It contains the following additional control:
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Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node.

12.2.3.2. Relation Tree Pane

The 'relation tree' pane shows the result of the Mil1394 Protocol analyzer in a hierarchical tree. The
hierarchy of the tree shows the nodes as root items and the found Mil1394 packets of a node as child
items. The tree shows a node by its name and assigned channel number and it shows the found Mil1394
packets of a node by their type. An exception is the first root item its child item represents the found STOF
packets, see also figure below.

kdil1:334
narne Mil1 334 channels
— Start of Frame [STOF] charnel 31

N STOF packets

=|-Remate 140 1 channel 4

© Transmit packets

=|-Remate 140 2 channel 5

© Transmit packets

- Digplay Computer channel 22

L Tranzmit packets

4| | H

Root items (except the first root item) have four child items maximum. The child items represent the
Transmit packets of the node, the Receive packets of the node, the DataPump packets of the node and the
Unknown packets of the node. A packet is an Unknown packet if it can't be identified as one of the three
Mil1394 packet types mentioned above. A child item of a root item is not displayed if not any Mil1394
packet in the 'transactions / packets' pane corresponds to the child item.

A red cross in front of a child item indicates one or more Mil1394 packets in the 'transactions / packets'
pane, which correspond to the child item, contains one or more errors.

Click an item in the tree to highlight it. If one or more Mil1394 packets in the 'transactions / packets' pane
correspond to the highlighted item, the first of these Mil1394 packet will highlight and the remaining of
these Mil1394 packets will be indicated with a gray background color.

12.2.3.3. Details Pane

The 'detail' pane of the Protocol View shows the details of the highlighted Mil1394 packet in the
'transactions / packets' pane. An example that shows the details of a STOF packet is depicted below.
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The different parts of the 'detail' pane are described below.

Frame Length

As STOF packets by definition are sent at frame offset time 0, the "Offset in Frame" and "Offset in Slot"
values are not shown. A field named "Frame Length" is shown instead and displays the length of the frame
started by the selected STOF packet.

Offset in slot
The 'Offset in slot' box shows the offset time of the highlighted Mil1394 packet relative to the time slot, to
which the highlighted Mil1394 packet belongs.

Frame

The 'Frame' box shows the frame number to which the highlighted Mil1394 packet belongs. With button <
the previous Mil1394 packet in the time slot of the highlighted Mil1394 packet is selected. However if the
highlighted Mil1394 packet is the first packet in the time slot, then the last packet of the same time slot in

the previous frame is selected. With button 2 the next Mil1394 packet in the time slot of the highlighted
Mil1394 packet is selected. However if the highlighted Mil1394 packet is the last packet in the time slot,
then the first packet in the same time slot in the next frame is selected. Mil1394 packets in the same time
slot are shown in the 'transactions / packets' pane with a gray background.

The picture below shows the details pane for a regular Mil1394 ASM message
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Offzet in frame |2EIEIEI.EII:I us  Offset in zlok IEI.EIEI s Frame |0
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Mezzage Payload Data Length
- Meszzage Payload Data
Health Status
Heartbeat
Dratal]
Dratal1]
Dratal?]
Dratal3]
[ratal4]
Dratalf]

STOF Transmit Offset
STOF Receive Offzet
STOF Datapump Offset
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Offset in frame

The 'Offset in frame' box shows the offset time of the highlighted Mil1394 packet relative to the frame, to
which the highlighted Mil1394 packet belongs. Each STOF packet starts a new frame. This also means that
the offset time of a STOF packet is always 0 microseconds.

Offset in slot

The 'Offset in slot' box shows the offset time of the highlighted Mil1394 packet relative to the time slot, to
which the highlighted Mil1394 packet belongs.

Fields

The 'Fields' tab page shows the fields and their values of the highlighted Mil1394 packet, see also figure

above.

Layout

The 'Layout' tab page shows the layout of the highlighted Mil1394 packet. The figure below shows the

layout of a STOF packet.
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Offzet i frame IEI us Offzet i zlat IEI us Frame |1 4 >

Fields | L apout |

1] kil —
WL Branch Status
O=000000071

VR CAYS Bus Mode
D=00000002

WS State
O=00000003

Aircraft Time
D=00000004

[uadet 4 TRD
O=00000053

Cuadlet 5 TED
0=00000054

[uadet & TBD
D=0000004F

Cuadet ¥ TEBD
=00000045

[Huadet 8 TED
O=00000021

Wertical Parity Check. .
(0000000, _I

Like the 'Fields' tab page it shows the fields and their values of the highlighted Mil1394 packet. But now the
fields and their values are displayed graphically inside a data block, which represents the highlighted
Mil1394 packet.

'transactions / packets' pane
The 'transaction / packets' pane of the Protocol View shows all bus resets and Mil1394 packets found by
the Mil1394 Protocol analyzer, see the figure below.

tranzactions and packets

[biz reset 1] -
[bz reset 2]

[busz reset 3]

STOF packet [ch 31]

Tranzmit packet [ch 33]

STOF packet [ch 31]
Tranzmit packet [ch 33)
STOF packet [ch 31]
Tranzmit packet [ch 33)
STOF packet [ch 31]
Tranzmit packet [ch 33]
STOF packet [ch 31]
Tranzmit packet [ch 33)
STOF packet [ch 31]
Tranzmit packet [ch 33)
STOF packet [ch 31]
Transmit packet [ch 33)
STOF packet [ch 31]
Tranzmit packet [ch 33]
STOF packet [ch 31)
Tranzmit packet [ch 33)
STOF packet [ch 31]

Tranzmit packet [ch 33) hl
4| | 3
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The 'transactions / packets' pane lists the bus resets and Mil1394 packets in a chronological order.

A red cross in front of a Mil1394 packet in the 'transactions / packets' pane indicates the Mil1394 packet
contains one or more errors.

If you click a Mil1394 packet in the 'transactions / packets' pane, it will highlight. The item in the tree of the
'relation tree' pane, to which the highlighted Mil1394 packet corresponds, will also highlight. The remaining
Mil1394 packets, which also correspond to the highlighted item, will be indicated with a gray background
color.

12.2.3.4. Mil1394 Protocol Settings

The Mil1394 Protocol analyzer has to have knowledge of the nodes on the bus, which support the Mil1394
Protocol. The Mil1394 Protocol analyzer has to know the following information of a node, which support the
Mil1394 Protocol:

e its name,
¢ the assigned channel number,

¢ the transmit offset and length, this specify the time slot the node may transmit asynchronous stream
packets,

¢ the receive offset and length, this specify the time slot the node can aspect to receive asynchronous
stream packets,

¢ and the datapump offset and length, this specifies the time slot the node may transmit datapump
packets.

This information of a node is to be provided manually in the 'Protocol Analyzer Settings' dialog or via an
import file.

Open 'Protocol Analyzer Settings' dialog
Click the toolbar button 'Settings' to open the 'Protocol Analyzer Settings' dialog, see figure below.

E Protocol Analyzer Settings K

—Mode Specification

Search cunentl Found Units: I LI Select/Add |
Found ELIIES values: | =l | Select/add |

spec | EUIG4 reset 0

Femave | MHew |

SBP | P4 | IDC | a/C | Min3s |

|+ Enable Mil1394 analysis [~ Enable extended check I~ Check heartbeat [~ Check vertical parity. |7 Check message papload/length
—Mil1334 Chanrel

name channel | transmit offset | transmit length | receive offset | receive length | datapump offset | datapump length

Remote 1101 4 2000 100 2200 100 2400 100

Remate [/0 2 I3 3000 100 3200 100 3400 100

Dizplay Computer 22 2000 100 8500 100 0 0

Eremave | Mew | Irnpaort |Margin IBDuS 33

Ok Al | LCancel |

4

The information of the nodes, which support the Mil1394 Protocol, is to be added in the table 'Mil1394
Channels' of the Mil1394 tab page. Click on the Mil1394 tab to show the Mil1394 tab page on top.
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table Mil1394 Channels

Each row in table 'Mil1394 Channels' represents a node. The table shows in the columns the specific
information of a node. This specific information of a node is: its name, the channel number, the heartbeat
and the time slots to transmit an asynchronous stream packet, to receive an asynchronous stream packet
and to transmit a datapump packet.

There are 2 procedures defined to add information of one or more nodes into table 'Mil1394 Channels'. The
first procedure uses button 'New' to add information into the table 'Mil1394 Channels' and the second
procedure uses an import file to load information into the table 'Mil1394 Channels', see as an example
import file Mil1394Definitions.csv.

add information of one or more nodes

manually
Click button 'New' to add a row to table 'Mil1394 Channels' and provide for each column the specific
information.

Import file
Click button 'Import' to open the dialog 'Open' and select the import file (e.g. Mil1394Definitions.csv). The
information included in the import file will be loaded into table 'Mil1394 Channel'.

The extra features of the Mil1394 tab page are described below.

remove information of a node
Click the row in table 'Mil1394 Channel' to select it. This will also enable button 'Remove'. Click button
'Remove' to remove the selected row from table 'Mil1394 Channel'.

margin of the time slots
The margin of the time slots is adjustable via spin box 'Margin'. The margin has effect on the start time and
the end time of a time slot, see figure below.

Mmargin marin

tirne slot

The default value of margin is 60 microseconds.

extended error checking
Click the check box 'Enable extended check' to enable the check boxes: 'Check heartbeat', 'Check vertical
parity' and 'Check message payload length'.

Click the check box 'Check heartbeat' to enable error checking of the heartbeat value of the nodes, which
support the Mil1394 Protocol. During analysis of a Mil1394 packet the Mil1394 Protocol analyzer will first
check if the heartbeat value of the node, which generated the Mil1394 packet, has increased. The field
'Heartbeat' of the Mil1394 packet contains the heartbeat value of the node. If the heartbeat value has
increased the heartbeat value of the node is valid. If the heartbeat value of the node didn't increased the
Mil1394 Protocol analyzer checks if the frequency by which the heartbeat value increase doesn't fall below
the minimum heartbeat frequency. If this is the case, a heartbeat error occurred.

Click the check box 'Check vertical parity' to enable error checking of the field 'Vertical Parity Check' of the
Mil1394 packets.

Click the check box 'Check message payload length' to enable error checking of the field 'Message
Payload Length' of the Mil1394 packets.

12.3. Scriptor
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12.3.1. Timed Sending

This example shows some of the timed sending capabilities of the Scriptor. Each frame, two packets are
sent. One is a STOF packet that is transmitted at frame offset time 0 and the other packet is a data packet
using the Mil1394 Protocol. By using a slider on the Control Panel, the frame offset of the second packet
can be controlled.

The next section describes how to run the example and how to use the recorder to verify that the packet's
offset actually changes when moving the slider.

12.3.1.1. How to use it

Control Panel contents
After loading the file "timedSend.fss" and clicking on the Control Panel tab, a Control Panel will be shown
as in the picture below. The Control Panel contains the following controls:

Packet ID

This control displays the ID of the current packet. The ID of a packet is also written to the packet before it is
sent. This way, it is possible to find a packet in the recorder that corresponds to a packet that is selected on
the Control Panel.

Frame Offset

This control displays the offset of the current packet in the current frame. The frame length is set to its
default value of 12.5 ms, and therefore, this offset should have a value between 0 and 12.5 ms. The Frame
Offset control also contains an alarm that is triggered if the value exceeds the frame length. This is also
shown in the history graph at the bottom as a dotted line.

Generate Data CRC Errors

This button can be toggled to enable/disable the CRC error on that Mil1394 packet with the user controlled
frame offset. This feature makes it easier to distinguish the STOF packets from the Mil1394 data packets in
the recorder. (the ones with a CRC error will be displayed in red)

Frame Offset

This slider controls the frame offset of the Mil1394 data packet. By sliding the slider bar along its horizontal
axis, it is possible to set the frame offset to a value between 0 and 15ms. As the frame length is only 12.5
ms, setting the offset to a value greater than 12.5 will prefend the packets from being sent. When this
happens, the "Frame Offset" control will start blinking.
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BScriptor - FireSpy3810 : C:/FireSpyDev/clean/sw/ finstaller /example files/timedSend.fss - II:Ilﬂ
File Edit Windows Help
e = ¥ C [4mE

Script Editar | Contral Panel IDataEditor |

Xl m@lo e mo Y el

661 Move the slider to control the Frame Offset of the packets
sent by the script. The length of a frame is 12.5 ms. An alarm
Packet ID is triggered when the offset exceeds the frame length.

Press the button to toggle CRC errors. When enabled, the
12.04 packet will contain a data CRC error. This is indicated in the
recorder by marking the packets red.
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Running the script
To run this example, please proceed with the following steps:

Open the recorder and start recording

Go back to the scriptor and select the Control Panel

Start the script

Press the button "Generate Data CRC Errors"

Move the slider back and forth such that it shows a curve similar to the picture above
Stop the script

Open the recorder window and download the recording

In the recorder, open the Protocol View ( Menu Bar - View - Protocol View)
. Select the Mil1394 tab in the Protocol View

10. Click on the "Protocol Settings" button in the toolbar of the Protocol View
11. Select the Mil1394 tab

12. Click on new and set the channel field to 11

13. Click on "ok"

OCONOOrWON =

Now that all windows are setup something like the Recorder picture below and the Control Panel picture
above, it is time to start looking at what happened.

In the Control Panel window, the History graph displays the frame offset versus the packet number. In the
picture above, a packet is selected with ID 661, just after the graph descended below the dotted line. The
dotted line represents the frame length and, therefore, the selected packet is the first packet in a while that
was sent at a frame offset that fits in the frame length. According to the Control Panel, the packet's frame
offset is 12.04ms. The Recorder can be used to verify that this is correct.

To find the same packet in the Recorder, the packet ID is written to each packet by the script. The location
of the packet ID in the packet is in between the "Heartbeat" and the "STOF Transmit Offset" fields as
indicated in the picture below. By walking through the packets using the "Packet View" and looking at the "X
Data[0]" field in the "Protocol View" it should be fairly easy to find the packet with ID 661. In the picture
below, the packet was found and the picture shows that the "Offset in Frame" was 12039 us, which

Copyright 2017 DapTechnology, 9/1/2017 247



Mil1394 Protocol support

corresponds to the value indicated by the Control Panel. So, the frame offset was indeed user controllable

by the slider on the Control Panel.

The "Time View" of the recorder is also interesting to look at. The first think that you will probably notice is
that some of the packets are painted red. This is due to the fact that when running this example, the
"Generate Data CRC errors" button was pressed. As the STOF packets are painted green, it is easy to
distinguish them. In the picture below, the Packet with ID 661 is selected and the frame it belongs to is also
marked below it with a red horizontal bar.

The frames left of the selected packet donot contain a red packet. This is because the selected packet was
the first packet in a while with a frame offset smaller than the frame length. The packets before this packet
had a frame offset exceeding the frame length and could therefore not be sent.

The selected packet has a frame offset of 12.04 ms and is therefore painted almost at the right side of the
frame. When looking at the Time View from the left to the right, starting at the selected packet, it can be
seen that the frame offsets are decreasing. This is exactly what we've alread seen in the History Graph of

the Control Panel.

Ziaix
File Search Hide Recorder Yiew Windows Help
Rec ﬂﬂﬂ\ T R ® m @ ¢ [ o0®| |—|12?715 buffer size: [4 ME
Vew ] & Q [#7ms ] [ M |szrasagras | T P E B R 2 Time View |
g A
Kl | i
veoHEL] T [ £ 2 & & 5 @ =g Packets View |
packet/event rode | size source destination  label | ety response-code | ack time: [incr. ) Packet Type: IStream
I Strearning a 52 ch 31 12.500000 mS . -
WSueaning @ 52 oh 31 13 2neon me-2] showas Pasket [Steom K
W Streaming a 52 ch 31 12500000 mS ¢ {00kib ¢ 200Mb ¢ A00hb & A00kb
M Streaming a 52 ch 31 12.500000 mS
W Streaming a 52 ch 31 12.500000 mS Field
M Streaming = 5 ch 12500000 m o I Lagout |  Erors
M Streaming a R2 ch 31 12 500000 m5 P
MiSteaming & 52 ch 3l 1200000 ms | elue
M Streaming a 52 ch31 12.500000 mS data length 44 =
W Streaming a 52 ch 31 12.500000 mS tag 1}
=aning 3 56 14 m5) channel 1
M Streaming a B2 ch 31 46028505
MiStesming s 56 ch 11 11699740 e ream
M Sireaming a 52 chal E00.260 U5 synchranisation
M Streaming a 15 ch11 11.619792 m5 header CRC Ox03C52ECF
I Streaming a 52 ch 31 880.208 uS ¥ data[0] O=z00000000 [....] _I
M Streaming a BB ch 11 11.479818 m5 3 | datall 0=00000000 1T
MiSteaming & B2 ch 31 1020182 m5 & = = -
<T 1 3 Acknowledge code: I[none]
[ I 5 g { Protocol View 3
SEP | IP4 | lioc | AT | WS I newprat | Offzet in frame |1 2039.71 us  Offset in slotl Frame |661 L4 > tranzactions and packets
STOF packet [ch 31] ;I
name vz channels Packet fomat I Message [payload hex) j STOF packet [ch 31)
- FireSpy node a - STOF packet (ch 31
Start of Frame (STOF]  channel 31 Fields I Layout | STOF packet (ch 31)
STOF packets Field Value STOF packet [ch 31)
untitled channel 11 W o 0 STOF packet [ch 31)
. = essag"‘d - 7 STOF packet [ch 31)
+-FireSpy nods b Esetved Secuty STOF packet (ch 31)
£ FireSpy node o Node I a STOF packet (ch 31
Pricrity o STOF packet [ch 31)
Message Payload Length 12 STOF packet [ch 31]
= Message Payload D ata STOF packet [ch 31) 1
Health Status 1] STOF packet [ch 31]
Heartheat 1] STOF packet [ch 31)]
# Datal] EE1 STOF packet [ch 31)
STOF Transmit Dffzet 1] STOF packet [ch 31)
STOF Receive Offset 0 STOF packet [ch 31)
STOF Datapump Offset i STOF packet [ch 31
Vettical Parity Check 586 f}DF packel [Cr 311 _'l_l

12.3.1.2. Details

The script source code

The picture below shows the Object Browser contents for the current example. The picture shows that the
script contains one main entry function and two regular functions. The purpose of the functions will be

explained below:
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main
Main is the only process in the script. It sets up the Mil1394 Stream packet and the STOF packet and
sends them every frame according to the settings on the Control Panel.

createSTOFPacket
This function creates a STOF packet and returns the ID of the packet buffer the packet is written to. Two
data objects from the Data Editor are used. One for the packet header and one for the packet data.

createMil1394Packet
This function creates a Mil1394 packet and returns the ID of the packet buffer the packet is written to. Two
data objects from the Data Editor are used. One for the packet header and one for the packet data.

-1 Entree Functionz
-1-=% main[) entree
frameTime
id
customOffzetPacket
STOFPacket
= Functions
= % createSTOFPacket]
]
= % createVSPacketint32 channel]
]

The script itself is displayed below. The comments in the script should be rather self-explanatory.

I

/I Configuration
I

/I Control Panel id's

#define CONTROL_FRAMETIME 1
#define CONTROL_ERROR 2
#define CONTROL_ID 3

#define CONTROL_OFFSET 4

/I Settings for the packets
#define CHANNEL 11
#define SPEED 3

I

/I Processes

void main () entry
/I Initialize
int32 frameTime
int32id=0

/I Create the packets
int32 customOffsetPacket = createMil1394Packet ( CHANNEL )
int32 STOFPacket = createSTOFPacket ()

/I Set initial control values
setControlValue ( CONTROL_FRAMETIME, 11000 )

/I Select Node
selectFireSpyNode (0 )
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/I Main loop

while true
/I Wait for the beginning of a frame and send the STOF packet
waitStartOfFrame ()
sendPacketNextFrame ( STOFPacket, 0 )

/I Set a data CRC error to the packet if the control panel button is down
if getControlValue ( CONTROL_ERROR )
setControlValue ( CONTROL_ERROR, 1)
setSendDataCRCError ( customOffsetPacket, true )

else
setControlValue ( CONTROL_ERROR, 0)
setSendDataCRCError ( customOffsetPacket, false )

/I Send the packet with custom frame offset

frameTime = getControlValue ( CONTROL_FRAMETIME )

setPacketDataFields ( customOffsetPacket, id )
setPacketDataQuadlet ( customOffsetPacket, 6 , id )

sendPacketNextFrame ( customOffsetPacket, frameTime )

/I Update control panel

setControlValue ( CONTROL_OFFSET, frameTime )
setControlValue ( CONTROL_ID, id )
grabControlValues ( id )

/I Increment packet id
id=id + 1

I

int32 createSTOFPacket ()
/I Create a packet buffer
int32 p = newPacket ( 512 )

/I Set the packet data from the Data Editor

fillPacket ( p, HEADER_EMPTY_STREAM, STOF_PACKETDATA)
fillPacketHeader ( p, HEADER_EMPTY_STREAM )
fillPacketData ( p, STOF_PACKETDATA)

/I Set the channel
setPacketHeaderFields ( p, 31)
setPacketHeaderField (p, 0,18, 6, Ox1F )

/I Set packet speed
setPacketSpeed ( p, SPEED )

/I Enable auto VPC calculation
enableAutoVPC ( p, true )

return p

I
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int32 createMil1394Packet ( int32 channel )
/I Create a packet buffer
int32 p = newPacket ( 512 )

/I Set the packet data from the Data Editor

fillPacket ( p, HEADER_EMPTY_STREAM, Mil1394 PACKETDATA )
fillPacketHeader ( p, HEADER_EMPTY_STREAM )
fillPacketData ( p, Mil1394_PACKETDATA )

/I Set the channel
setPacketHeaderFields ( p, channel )
setPacketHeaderField (p, 0, 18, 6, channel )

/I Set packet speed
setPacketSpeed ( p, SPEED )

/I Enable auto VPC calculation
enableAutoVPC ( p, true )

return p

Data definitions

Data Objects are used for setting the packet contents to the correct formats. The pictures below show the
data definitions used by the script. The first picture shows the header of a stream packet. The second
picture shows the packet contents of a Mil1394 STOF packet and the third picture shows the packet
contents of a standard Mil1394 Stream packet. Note that all fields are just set to zero and that the data
objects' only purpose is to set the correct format, not the contents. If you like to send packets that do
contain some data values, you can changed the fields in these data definitions.

Stream Header
The channel field will be set by the script code itself. Therefore this header can be used by both the STOF
packet and the Mil1394 data packet.
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B Scriptor - FireSpy3810 : eSpyDev,/clean; sw.

File Edit ‘Windows Help

staller/example files /timedSend.fss - |E||1|

@ = ¥ c|l

[4ME
Script Editor | Control Panel | [rata Editor
B X4 mo o Edior | Undoitedo |
Mame Tupe Data Details
[rat HEADER_EMPTY_STREAM Drata tppe: | Packet Head hd
STOF_PACKETDATA PacketData 320 ata name | S e e Teere =l
W5_PACKETDATA Packet Data 352
Packet type: IStream j
Field Walue
Data Length Stream packet 1]
Charinel 1]
Tag 1]
Synchronization Code 1]
STOF Packet
BScriptor - FireSpy3810: eSpyDev,/clean; sw. nedsend.fss - |E||1|
File Edit ‘Windows Help
@ 1 P C [| [4mB
Script Editor | Control Panel | [rata Editor |Scrp1F‘roperbes |
B X I I n I ¥ Cu E ditor I Unda/redo |
I Tupe I Size I Data Details
EMPTY_STREAM _Packet Headsr Data name: [STOF_PACKETDATA, Data type: | Packet Dala |
W5_PACKETDATA Packet Data 352 X .
- zize [bytes]: |40 3: [~ fixed size
Paylaad |
farmat: IVS - STOF packet LI size [bytes]: |4D
Fields ILayout I
Field Walue
WML Branch Status 1]
WMCAYS Bus Mode 0
W5 State 1]
Aircraft Time 1]
Quadlet 4 TED 0
Guadlet 5 TBD a
Quadlet & TED a
Quadlet 7 TED 0
Quadlet 8 TED 0
Wertical Parity Check 1]
Mil1394 Data Packet
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The only field that is non-zero is the "Message Payload Length". This field is set to 12 because the script
sets the ID of the packet to the "Decimal Value 1" field.

BScriptor - FireSpy3810 : C:/FireSpyDey/clean/sw/installer /example files/timedSend.fss - |E||1|
File Edit ‘Windows Help
er 5 P cll [4HE
Script Editor |CUnlrUIF’ane| | [rata Editor |Scrip1 Properties |
B X4 mo o Edior | Undoitedo |
Mame IType ISize I Data Details
HEADER_EMPTY_STREAM  Packet Header 32
= = Dat. Wf5_PACKETDATA Diata type: | Packet D at -
STOF_PACKETDATA PacketData 320 ata name 5. e | R =l
WS . BTA Packet Data 352
acret Lata 4 size [bytes): |44 3: I™ fived size
Paylaad |
farmat: IVS - Message [formatted payload example) LI size [bytes]: |44
Fields ILayout I
Field Walue
Meszage 1D 1]
Feserved Security 1]
Mode 1D 1]
Pricrity 1]

Meszage Payload Length 12
-1+ Meszage Payload Data
Health Status 1]
Heartbeat 1]
Decimal value 1 1]
STOF Transmit Offset 0
STOF Receive Oifzet 1]
STOF Datapump Offzet 0
Wertical Parity Check, 1]

12.3.2. Mil1394 Signal Monitor

This script can be used to monitor signal values for Mil1394 messages. It uses a channel number and
messagelD to filter the received messages. Up to 20 signals can be watched simultaneously. Each signal
has a configurable location in the message and data type.

12.3.2.1. How to use it

Control Panel contents
After loading the file "Mil1394MessageMonitor.fss" and clicking on the Control Panel tab, a Control Panel
will be shown as in the picture below. The Control Panel contains the following controls:

Channel
The channel to receive packets on

MessagelD
The MessagelD to extract the signals for

Node A, Node B and Node C
Enable (button is down) these buttons to enable receiving packets on the corresponding Analyzer node

Message Count
The number of messages received that matched the specified node, channel and messagelD. Note that
this counter is only reset when the script is restarted, not when the criteria are changed.

Last Error Code
In case one of the send/receive function calles returned a negative value, this value is displayed in this
control. The textual representation of the error codes can be found here: API function error codes

Error Count
This counter counts the number of times an API function returned a negative number
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quadlet index
The quadlet offset in the message payload data the signal is located. For Mil1394 Messages, the
MessagelD is quadlet 0.

Data type

The data type of the signal. The following values are allowed:
0: Integer

1: Float32

2: Float64 (will read two quadlets to get 64 bits)

Value

This indictor displays the last received value for the specified quadlet offset and data type. If you right-click
this indicator and open the properties dialog, you may choose to display the value in Hex format. Note that
this is only valid if the data type is set to integer.

BScriptor - Firespy3810 : C:/FirespyDey,/sw/installer/example files/¥sMessageMonitor.fss - Dlll
File Edit Windows Help
®» 8 ¥ C Il 300 ME IFneSp_u j
Script Editor | Control Panel I Data E ditor I
X% W[ o e om0t @ m[@[% Cornected [0 Port [1354 |
Monitor settings Signals to monitor
S_elecl a channel and message 1D to Quadlet index iz the index in the data section ta extract the value from.
{QTLCLR?;;TE;?SWE or mare nades D ata types to extract: 0 = Integer. 1 = Float32, 2 = FloatGd. For integers, you may use the properties dialog of the "alue" contrals to set the display type to HEX.
10 Set o o st 15.00 Jro se| o set] | 200.00
Channel quadiet in d data type Value quadletindex  datatype Value
15 Set I fo el | 101.00/ | [H 1 ] el | 201.00
MessagelD quacdletin d data type Value quadletindex  datatype Value
| erable 2 el o se] | 102.00) | iz JEH O O 202.00
Node A quadletindex  datatype Value quadletindex  datatype Value
| E fo st | 103.00 | [i2 se| o set| | 203.00
el quadlet in d data type Value quadletindex datatype Value
Node B
J4 o Set | 104 .00 J14 | Jo St | 204 .00
el | quacdletin d data type Value quadlet index data type Value
Mode C |5 st o Set | 105.00 [15 Jo Set | 205.00
quadletindex  datatype Value quadletin d data type Value
S e fo  sed] | 106.00| | [ Ji: O 3 206.00
Message Count quadletindex datatype Value quadietindex  datatype Value
o ooy 7 sl [ s | 107.00) | 7 sl ol | 207.00
detected bus reset] quadletindex  datatype value quadlet index data type Value
\ o | I fo st | 108.00 | [ se| o set| | 208.00
Last Error Code quadletin d data type Value quadletindex  datatype Value
‘ 0‘ |3 o et | 109.00 J13 | Jo St | 209.00
Error Count quadletmd data type Value quadletindex  data type Value

Running the script

To run this example, please proceed with the following steps:

RN~

Connect a cable between Analyzer ports A2 and B2
Load and start the script
Open the commander and set it up like in the picture below
Press the send button
Open the Scriptor Window and click on the Control Panel tab
The Control Panel should now show the values as sent by the commander
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i
Windows Help
|FireS py hode Eﬂ|
Topology I Memary B A | Packets 5/R I Phy Reaister B A I
{ 4T FRetw enabled ¥ wiait For response [if pending)
_ Packet o Send —Received Packet
Packet Tupe: | Stream ;l Packet Type: I
Total Packet Length: |92 Fixed Length: [ Show As Packet: I unformatted —I
100Mb " 200Mb  ( 400MB (" G00MB S 20 AL O B0
Fieldz I Layaout | Fields I Lol |
Field Value aer el
data length a0
tag 0
channel 10
F tcode stream
syhichronization 0
header CRC -1999683481
* data[0] 15
* | data1] 101
* | datal2] 102
* | datal3] 103
* | data[4] 104
# | data[5] 105
# | data[B] 106
# | data[7] 107
# | data[8] 108
# | data[9] 109
# | data[10] 200
# | data[11] 201
% | data[12] 202
# | data[13] 203
# | data[14] 204
= | data[15] 205
= | data[1E] 208
= | data[17] 207
= | data[18] 208
= | data[19] 209
data CRC B04524277
Acknowledae after [last] Send: |[r'u:une]

12.4. Editing Mil1394 Formats

When defining your own packet formats for the Mil1394 Protocol, you will be able to display the message
payload of your Mil1394 stream packets in any format.

You can use these custom formats in the Scriptor, Generator, Mil1394 Protocol analyzer of the Recorder
and in the Filter Sets for the Filter/Trigger logic to define field conditions.

You can create multiple format sets (multiple files), with each file one or more format definitions. Each
format definition that you define, will show up in the list of formats to select a format from.

It is also possible that you create a format definition that can be used for more than one channel and that
automatically adapts its format to the used channel by using the 'channel' input parameter (see below).

You can create a new format set with the FormatEditor and start building your format defintions from
scratch. But the easiest way is to open an existing format file for the Mil1394 Protocol and adapt it to your
needs.
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12.4.1. Example

The Mil1394FormatExample.dff file is an example file that shows an example of how to define formats for
the Mil1394 Protocol. It can be found in the examples folder of your Analyzer install and it contains two
format definitions as shown below.

Defintiohs | Parameters | Set options |

Faormat D efinitions | Dezcription ermars
- <%SFormat1 >

- <WSFormat:

<] | ]

12.4.1.1. Format 1

The format definition 'Mil1394Format1' defines a simple format with a message payload length of 32 bytes.
The message payload consists of the standard
'Health-status' and 'Heartbeat' plus 7 example fields.

The following image displaus the 'Mil1394Format1' definition in more detail.
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Il Format Editor: C:/FireSpyDev/sw/installer /example files/¥SFormatExample.dff

_|olx|
File Edit Insert
*D[*F "M "B "R *S *I *A *T *E | 4 Definition Update Resul | Result
I Parameters | Set options | Input parameters Ouput parameters
name |default | = | name |value | narne |\"‘3|UE |
Farmat Definitions | Description emors channel -
Bl <%5Format1
- Meszage 1D
- Reserved Security
- Mode 1D
. Pricrity Field Yalug value:|4
- Meszage Payload Length - Message ID ] 0 q - ;I
El- Message Payload Data - Reserved Security 1] M =
E-<if: health-status present> N?d? D 0 DHESDSDaDgDeDDD
. ~Health Status - Pricrity v Reserved Security
<if: heartbeat present> - Message Payload Lengtl 32 0=00000000
-Heartheat [l Message Payload Data 2 Mode ID
<if: length ok i Health Status 1] 0=00000000
- valuel a-hex - Heartbeat 1] Friarity | Meszage Payload Length
- valuelb-hex - valuela-hex 0+FFO0 0x00 Gt 0x000020
. - ealth Status
- walue?-dec ) va:ue‘lzfjdhex 10;13?134 ananna0a
- temp valisedes Heartbeat
- converted temp - temp & 0x00000000
- valtage - conveited temp 6 Degrees waluel a-hex wvaluelb-hex
- canverted valtage - voltage 10 0=FFO0 0x1234
selzes " converted voltage I 12 Valts value2-dec
. 5TOF Transmit Offset - STOF Transmit Offzet 0 0x00000402
; i temp
.. 5TOF Feceive Offset STOF Receive Offset 0 OO0A0Na0E
.. 5TOF Datapump Offsst - STOF Datapump Offset 0
. _ . : conhverted bemp
Yertical Parity Check - Vertical Parity Check 0 0x00000003
- <% SFarmat2s voltage
(Ox00000002
4 I I 3
—I converted voltage
(x00000004
; . STOF Transmit Offzet
Field name: Iconverted voltage 0000000
P - STOF Receive Offset
Specifications I Walue Strings | Walue | 000000000
STOF Datapump Offzet
zize [bitz): |32 num digits: Idynamicﬂ A I I _’I 0x00000000
Vertical Parity Check
display az IEonvert VI short name: I 0=00000000
baze: I‘ID Increments: ID.5 units: IVolts
signed [
[~ output parameter [~ farce reparse _I
Humn. bits: |512 3: [ fired size Clear data |
Y

Fields 'value1a-hex' and 'value1b-hex' are both 16 bits size and are displayed as hexadecimal numbers.
The remaining message payload fields are all 32 bits size. The 'converted temp' and 'converted voltage'
fields are of the 'Convert' type. This means that a conversion is done on the raw bits values before it is

displayed.

As you can see in the 'Result' pane, the 'converted voltage' field in the table view has value 12 Volts. But
the stored value is in fact 4 as you can see in the layout view. This is the result of the automatic conversion.
In the 'Definition' pane the associated 'converted voltage' item has been selected and thus the properties of
this field are shown below the format defintions tree. There you can see that it is a 'Convert' type field with
'increments' equal to 0.5, which means that when the raw value is incrementd by one, the displayed value
is incremented by 0.5. Furthermore, the base is 10, which means that if the raw value is 0, the displayed

value is 10.

For the 'converted temp' an increment of 2 has been define, thus a raw value of 3 result in a displayed
value of 6. Note that it is also possible to define a 'base' value. The' base' value is always added to the

result value.

Note that the defintion checks for the correct 'Message Payload Length. If the length is not 32, then all the
payload will be displayed as hexadecimal data values of 32 bits size.

12.4.1.2. Format 2

The format definition 'Mil1394Format2' defines a format for which the message payload format depends on
the input parameter 'channel'. This is done using the 'switch' item with a 'case' for each supported channel
number (plus a default 'case'). Below the 'Mil1394Format2' is shown in more detail.
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Il Format Editor: C:/FireSpyDev/sw/installer /example files/¥SFormatExample.dff - |EI|1|
File Edit Insert
*D[*F "M "B "R *S *I *A *T *E | 4 Definition Update Resul | Result
Drefinitions I Farameters | Set options | Input parameters Ouput parameters
name |default | = | name |value | narne |\"‘3|UE |
Farmat Definitions | Description emors - [+ channel 22
B <WSFormat!>
B <SFormat2s
- Message D
- Reserved Security -
- Mode D Figld Yalue walue:
.. Priarity - Message 1D 1] ;I
- < switchs - Reserved Security 1] a Ell
] Payload Length - Node ID i} Message D
- Messags Payinad Leng - Prioit 0 (0x00000000
& M_esstage Paylnad Data oy Reserved Security
- <if. health-status presents - Message Payload Lengtl 16 0x00000000
[ <if: heartbeat presents - Message Payload Data Node ID
B < switchs i Health Status 1] 0=00000000
=N - ch | 2 Heartbeat 1] Friarity Meszage Payload Length
- <ase chamnel 22 ] 400 T+000010
i E-<il: length ok ; valuel-hex 1]
wvaluel-hex o value2-dec 0 Health Status
; (x00000000
Lyvalus?-dec - STOF Transmit Offzet 0
. Heartbeat
- 5TOF Receive Offset 0 0%00000000
- STOF Datapump Offset 0 R e e
- Wertical Parity Check 1] 000000000
value2-dec
(x00000000
-~ STOF Transmit Difet S{IEE M it
-~ STOF Recsive Dffsst STOF Receive Offsel
- STOF Datapump Offzet 000000000
- ertical Parity Check STOF Datapump Offzet
(x00000000
4 I I 3 = 5
—I Vertical Parity Check
(x00000000
Field name: Ivalue‘l -hex
Specifications IVaIue Strings | Walue |
zize [bitz): |32 num digits: Idynamicﬂ A I I _’I
display az IHexadecimaI VI short name: I
[~ output parameter [ force reparse

Humn. bits: |448 3: [V fined size Clear data |

4

The 'switch' item is selected and we can see in the properties for this switch that it tests the input parameter
‘channel'. If the channel number is 22, two (hexa)decimal fields are added. If the channel number is 23,
four floating point values are added to the message payload.

In the 'Result’ pane we filled in a value 22 for the 'channel' input parameter. As a result we see the format
with two (hexa)decimal fields.

12.4.2. Set Options

To be able to use the format definitions in this format set for the Mil1394 Protocol you need to set the
correct 'Set options'. Below the 'Set options' of the example file are shown.
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Drefinitionz | Parameters | Set options |

Set type: I W5 ;I
Set ke (T

Set name; ImWS Formats

[~ Byte layout

The 'Set type' should be 'Mil1394'. The 'Set key' must be set to 0. The 'Set name' must be unique for all
Mil1394 type files. So you should fill in some other name here.

When the Analyzer application finds two Mil1394 format sets with the same 'Set name' then the second one
will be ignored. This is a valid way to overrule an existing format set.

See also Using Format Sets in the Analyzer Application.

12.5. XML Settings

The software can be set to automatically import a Mil1394 slashsheet specification from a single XML file.
This way you can generate XML files from your signal specification database. It is also possible to
implement security policies where certain people can only view certain parts of the format.

The Recorder, Signal Extractor, Scriptor and Generator automatically list or select the packet definitions
derived from these signal definitions.

The XML file also contains settings related to the timing of frames, enumerations used for the signals, ASM
header-, trailer- and STOF packet definitions, and the properties for the channels used.

Note: the Mil1394 XML settings import requires a Mil1394 protocol license and a main license version 8.7
or newer. Refer to the License Manager to learn how to view your license and how to get one.

12.5.1. How to use it

And explanation of XML can for instance be found here:

http://www.w3schools.com/xml/default.asp

The FireDiagnostics Suite comes with an example Mil1394 settings XML file. It is advised to edit this file to
try out the structures that you wish to generate and familiarize yourself with the structure and possibilities.
The format is described in full detail in the XML settings file format section. This section also explains how
to validate the file, which should be done before starting the application when the contents have changed.

This feature must be enabled in the settings dialog before it can be used, as described in the Mil1394
settings page documentation.

The following sections describe the different parts in more detail.

12.5.2. Signal Definitions

In the Signal Monitor you can load a list of signals, as shown below.

E]

Each signal is in fact a field within a packet, the ASM packet. Each signal is therefore to be interpreted from
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a certain number of bits, at a certain offset from the start of the packet; in number of 32 bit blocks called
quadlets and possibly a number of additional, individual bits.

It is also linked to a channel and message ID; these are fields from the header of the packet. Their value
selects which signal values may be expected to be contained in the packet's payload data, at their
respective offsets. The bit values may also be interpreted as being signed or not, floating point or integer,
and their value may be linked to an enumeration of strings.

This information can be embedded in the XML file as shown below:

<!-- Message Definitions -->
<MessageDefinitions>
<MessageDefinition Channel="4" MessagelD="6000004" PacketSize="320">
<SignalGroup>
<Signal Name="enginel heartbeat" DataType="udec" QuadOffset="0"/>
<Signal Name="enginel pressure" DataType="float" QuadOffset="1"
Factor="2.5" Offset="-1.5" MinValue="-50" MaxValue="99.5"
Units="bar"/>
</SignalGroup>
<Signal Name="enginel temperature" DataType="dec" QuadOffset="2"
FirstBit="16" NumBits="16"/>
</MessageDefinition>

<MessageDefinition Channel="5" MessageID="0">

<SignalGroup>
<Signal Name="sensors_heartbeat" DataType="udec" QuadOffset="0"/>
<Signal Name="sensors sensorl" DataType="dec" QuadOffset="2"
EnumName="switch"/>
</SignalGroup>

</MessageDefinition>
</MessageDefinitions>

The XML settings file was introduced to allow you to automatically import signal definitions from an existing
database, since this format is relatively easy to generate and understand. You may generate multiple files
for different usages and security levels. Undefined signals will simply be shown as such, although the
values themselves will still be accessible. For instance, the same recording file may show different levels of
detail on several computers; each set up with a different Mil1394 XML settings file.

Enumeration strings

The example above contains a signal called "sensors_sensor1", which (for the sake of illustration) refers to
the "switch" enumeration. This enumeration, defined below, links the value 0 to "off", 1 to "on", and any
value between 2 and 255 (inclusive) to "unspecified". The application uses this hint on several places to
translate the signal's value to the corresponding string (using a drop down box), and vice versa.

<!-- String Representations -->
<Enums>
<Enum Name="switch">
<Item Value="0" Label="off"/>
<Item Value="1" Label="on"/>
<Range Start="2" End="255" Label="unspecified"/>
</Enum>
</Enums>

12.5.3. Packet Formats

Besides being able to specify the signal data payload of the ASM message packet, it is also possible to
specify how its header and trailer are to be interpreted. And which signals should be included by default,
regardless of the channel and message ID. Similarly, the STOF packet can be precisely specified. The

syntax of the field definitions is similar to the signal definitions. See the Mil1394 Settings File Format for
more information.

<!-- Packet Formats -->
<ASMPacketFormat>
<ASMHeader>
<MessagelD QuadOffset="0" FirstBit="0" NumBits="32"
DataType="udec">
<DecimalParts>
<Branch NumDigits="2"/>
<Channel NumDigits="2"/>
<Message NumDigits="6"/>
</DecimalParts>
</MessageID>
<Field Name="Reserved" QuadOffset="1" FirstBit="0" NumBits="32"
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DataType="hex"/>
<NodelID QuadOffset="2"

FirstBit="0" NumBits="32"

DataType="udec"/>

<Priority QuadOffset="3"

FirstBit="24" NumBits="8"

DataType="udec"/>

<MessagePayloadDatalLength QuadOffset="3"

FirstBit="0" NumBits="24"

DataType="udec"/>

</ASMHeader>
<PayloadData>
<HealthStatus QuadOffset="0" FirstBit="0" NumBits="32"
DataType="hex">
<Port Name="Port 2">
<Speed FirstBit="2" NumBits="3"
DataType="udec" EnumName="SPEED"/>
<BetaMode FirstBit="5" NumBits="1"
DataType="udec" EnumName="bool"/>
<ReceiveOK FirstBit="6" NumBits="1"
DataType="udec" EnumName="bool"/>
<Connected FirstBit="7" NumBits="1"
DataType="udec" EnumName="bool"/>
</Port>
<Port Name="Port 1">
<Speed FirstBit="10" NumBits="3"
DataType="udec" EnumName="SPEED"/>
<BetaMode FirstBit="13" NumBits="1"
DataType="udec" EnumName="bool"/>
<ReceiveOK FirstBit="14" NumBits="1"
DataType="udec" EnumName="bool"/>
<Connected FirstBit="15" NumBits="1"
DataType="udec" EnumName="bool"/>
</Port>
<Port Name="Port 0">
<Speed FirstBit="18" NumBits="3"
DataType="udec" EnumName="SPEED"/>
<BetaMode FirstBit="21" NumBits="1"
DataType="udec" EnumName="bool"/>
<ReceiveOK FirstBit="22" NumBits="1"
DataType="udec" EnumName="bool"/>
<Connected FirstBit="23" NumBits="1"
DataType="udec" EnumName="bool"/>
</Port>
<NodeError FirstBit="29" NumBits="1"
DataType="udec" EnumName="bool"/>
<SubsystemError FirstBit="30" NumBits="1"
DataType="udec" EnumName="bool"/>
<PacketError FirstBit="31" NumBits="1"
DataType="udec" EnumName="bool"/>
</HealthStatus>
<Heartbeat QuadOffset="1" FirstBit="0" NumBits="32"
DataType="udec"/>
<MessageData QuadOffset="2"/>
</PayloadData>
<PacketTrailer>
<STOFTransmitOffset QuadOffset="0" FirstBit="0" NumBits="32"
DataType="udec"/>
<STOFReceiveOffset QuadOffset="1" FirstBit="0" NumBits="32"
DataType="udec"/>
<STOFDatapumpOffset QuadOffset="2" FirstBit="0" NumBits="32"
DataType="udec"/>
<VerticalParityCheck QuadOffset="3" FirstBit="0" NumBits="32"
DataType="hex"/>
</PacketTrailer>
</ASMPacketFormat>

12.5.4. Channel Lists and Frame Timing

Mil1394 may use per-channel properties, such as the heartbeat and a short descriptive label. The transmit,

receive and datapump frame start and end times may be defined within which the messages of that

channel should be sent or received. These channel definitions are also automatically inserted as (disabled/

hidden) slots in a new Generator document.

<!-- Pre-Assigned Channels -->
<ChannelList>
<Channel ID="4" Heartbeat="80" DeviceName="Remote
<Transmit Offset="2000" Length="100"/>

I/0 1">
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<Receive Offset="2200"
<DataPump Offset="2400"
</Channel>
<Channel ID="5" Heartbeat="80"
<Transmit Offset="2000"
<Receive Offset="2200"
<DataPump Offset="2400"
</Channel>

Length="100"/>
Length="100"/>

DeviceName="Remote I/0 2">
Length="100"/>
Length="100"/>
Length="100"/>

<Channel ID="22" Heartbeat="80" DeviceName="Display Computer">

<Transmit Offset="8000"

<Receive Offset="8500"

<DataPump Offset="0"
</Channel>

</ChannelList>

Length="100"/>
Length="100"/>
Length="0"/>

The list loaded from the XML file occurs for instance in the recorder's protocol settings:

¥ Enable Mil1394 analysis [~ Enable extended check

—Mil1334 Channels

[T Check heartbeat 7| Check vertical parity. 7| Check message payload length

name

channel | tranzmit offzet | transmit length | receive offzet | receive length | datapump offzet | datapump length

Remate [/0 1 1] 2000
Remote [/0 2 5 2000
Digplay Computer 22 2000

Femawve | MHew | CSY Import |Margin IEEi.lS 3: STOF Accuracy IBDuS 3: Frame Length |12EDD|.tS 3:

100 100 2400 2200 100 -
100 100 2400 2200 100

100 100 0 8500 0

Note that you can also set the frame length, the frame length margin (i.e. how many microseconds the
packet may arrive early or late) and the STOF packet accuracy. The latter is the amount of microseconds
the next STOF packet may arrive early or late, in order not to be marked as invalid, relative to the prior one.
These settings can also be defined in the XML file:

<!-- Global Settings -->
<Properties

/>

Name="SAE Example"

FrameLength="12500"
STOFAccuracy="250"
ASMPacketAccuracy="25"
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Chapter 13. Industrial / Instrumentation Digital Camera
protocol (IIDC)

13.1.

One of the protocols supported by the Protocol View of the Recorder is the Industrial / Instrumentation
Digital Camera protocol (IIDC) protocol. The IIDC-protocol analyzer software will scan through all
transactions and packets to find IIDC-compliant Units and it will fill the 'relations' pane in the [IDC tab page
with [IDC-related items, as described in Protocol View and Protocol Settings. An example of the resulting
Protocol View is displayed below.

@ I"’ ; H = b= Prolocol Veew X
58P | IP4 | NOC |awc: | Ofiset | (xFFFFFOFODEZE  Length |4 Num Tranz. |1 Hanzactions and packste
N ot [bass reszat 1] H
II'D!:NM det 1s 3 ot | L ; [bus r=zet 2]
e E ﬁ Fieid [ Gat BRIGHTHESS
4 ellr O A
| =-FOCUS et BRIGHTH
{—€bus ezl 1. 2% &l C:A N
| Gt BRIGHTHESS - Piesance_lng Bvalable E__J. 'AT JFAT J,“
|-Sel BRIGHTH — b _ar:Iu:\l Coniral vath valis held Gt SHARPNESS
|- Get SATURATION "ﬁ:f_nr';;-" i'um ol S HUAPNE
—5al ST THON — Gt WHITE_RaL
I Get SHARPNESS A_M_MODE Marnaal iy
st SharP Vabe # T —
|-Gt WHITE_BAL
| CatwHITE B et V_MODE_ME_0
Gt FOCLIS Gt _RAATE MG 00
Gsi F Reset camen
Gt ERIGHTMESS NG
Gt BRIGHTHESS

Gt AUTO_EXPOSURE NG
[ e el AUTO_EXPOSURE
i~ Get BRIGHTHESS_IND et SHARPHESS_IND
i~ Get BRIGHTMESS Get SHARPNESS
|-Gt ALITO_EXPOSUAE_ING Gel WHITE BAL MO
{~Get AUTD_EXPOSURE - Get WHITE_BAL -
i | & | 0 a | |

It displays the result in three different parts. On the right (transactions and packets), all packets and
transactions found are displayed in the order they were detected on the bus. The left part (relations) shows
the relation between these items in a hierarchical tree. The transactions and packets belonging together
are grouped into tree items and these items are displayed hierarchically in the 'relations' pane. In this
relations tree you will find for instance:

Inquiry register reads

Status-register and control-register reads and writes
Camera control

Video frame data

Bus resets

Channel allocations and de-allocations

The details of the item selected in the relations tree, are displayed in the middle pane of the Protocol View.
It displays the fields defined for the selected item and the values of those fields.

How to use it

To display the 1IDC results, select the [IDC tab page in the Protocol View of the Recorder. The Protocol
View can be displayed by selecting it in the 'View' menu of the Recorder.

IMPORTANT:

You will need an IIDC-Protocol license key to be able to select this view. However, if you open a Recorder
file that was made with an Analyzer with a valid IIDC license key installed, the Protocol View can be
enabled, even if you do not have a valid IIDC license key yourself. For more information about license keys,
click here.

The IIDC-protocol analyzer needs some information from the Configuration ROM of a I1IDC device, to be
able to analyze the IIDC transactions and packets corresponding to this device. It might also need to know
some other settings of the IIDC unit to be able to properly analyze 1IDC data. There are two ways the
analyzer can get this information: automatically or manually.

Automatically finding IIDC information
To make sure the IIDC analyzer finds the IIDC information automatically, you should make sure that the
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13.2.

reading of Configuration ROM for the node id of the unit is recorded. The Configuration-ROM information is
normally read after a bus reset. One way to do this is to (re)connect the IIDC device while the Recorder is
recording data. You should also take care that this recorded information is not removed from the recorder
buffer because of recorder-buffer overflow (cyclic recorder buffer). One way to do this is to stop the
recorder before the cyclic buffer (the buffer part before the trigger position) fills completely, or by generating
a trigger before this part is filled completely (see the Recorder for more information).

Manually inputting IIDC information

If no Configuration ROM reads are recorded, you will need to input this information manually. Also, if only
part of this information can be found automatically, you will need to add information manually. You can do
this in the 'Protocol Settings' dialog. It can be opened by clicking the 'Protocol Settings' button on the
toolbar (see below). This dialog shows information used by the all-protocol analyzers. It initially shows all
information that it found automatically and you can change or add information manually. See the
description of the 'lIDC-Protocol Settings' below for more information.

Details

The Protocol View consists of a toolbar on the top, with three parts below it: the 'relations' pane, the details
pane and the 'transactions and packets' pane. For IIDC the details pane can display an extra Tab named
'Video frame'. An extra popup window can also be used to view and play back recorded video frames.

13.2.1. Toolbar

At the top of the Protocol View you will find a toolbar with a few buttons:

In front of the name 'Protocol View' a star ™' will be displayed if the protocol-analysis settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzers. It initially shows information that was found automatically and you will be able to change
or add information. See 'lIDC-Protocol Settings' below for more information.

I—}
=

Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

5
4

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

i

Show Transactions and Packets
This button toggles the display of the right pane at the right side of the Protocol View.

Triple Analyzer
For triple Analyzers the toolbar looks as follows:

@l | R ’El “Frotocal Yiew | 3¢
It contains the following additional control:

Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node.
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13.2.2. Relations Pane

This pane shows all found transactions and packets, grouped into items and displayed in a tree. The tree
structure indicates the relation between the items. The items are not necessarily recorded in the same
order as displayed in this tree. However, all items inside the same item of the tree (at the same level) are
listed in the same order as the first corresponding packet of each item was recorded. To find out the order
of corresponding transactions and packets, see the 'transactions and packets' pane or take a look at one of
the other views of the Recorder (e.g. the Transactions View).

s8P | P4 | IDC | A |

IDC relations o
<+ <ModeSpec 0:

= it O
L~ Get 150 EN COMTIMUOUS SHOT

- FEael camers
X Feset camera
— Fesel camera

X Get FOCUS_ING
— Get FOCUS MG
Gl 200 _ING
— Get BRIGHTNESS_ING
- Get SHARPMESS_ING
i~ Get GAMMA_INQ
- GetWHITE_BAL INQ

- Get WHITE_BAL_IND -
i 2es LI IRIY
4] | b

For each found or manually specified NodeSpec there will be a root item in the tree (NodeSpec 0 above).
For information about NodeSpec's, see 'lIDC-Protocol Settings' below. For each found or manually
specified Unit, there will be a Unit item inside the corresponding NodeSpec (Unit 0 in NodeSpec 0 above).

A black item indicates that it has no corresponding transactions or packets (e.g. NodeSpec and Unit
above). It just is used for proper grouping of the items in the tree. All colored items however correspond to
one or more transactions or packets. When selecting such an item, the details of that item are displayed in
the 'details pane' and the corresponding transactions and packets are highlighted in the 'transactions and
packets' pane (see below). Note that bus resets like " are also displayed in black, but have a corresponding
item in the 'transactions and packets' pane.

The type of items that can be displayed are:

¢ Node: displays a 1394 node with 1IDC units inside that node below it. Each node gets a logical node id,
which is fixed for the entire recording. This logical node id is called a NodeSpec and is displayed in the
tree.

Unit: displays a IIDC unit inside a 1394 node. The tree shows the logical unit number.

Feature register reads or writes.

Status and control register reads of writes.

Read of inquiry registers.

Video frame.

Channel allocation and de-allocation.

Bandwidth allocation and de-allocation.

For each item in the tree two extra columns indicate the source and destination NodeSpec ID.
The following color scheme is used for these items:

item group

write of a feature

read of a feature

write of status and control register
read of status and control

read of inquiry

video frame
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13.2.3. Details Pane

The middle part of the Protocol View shows the details of the item that is selected in the 'relations' pane. An
example that shows the details of a 'Get ZOOM_INQ' item follows:

DHMtiDHFFFFF[IFDI]SBI] Length |4 Mum. Trans. |1

Fiekds | Layout |
Fiekd [ e
=-ZO0OM_ING
- Presence_|ng feature present
L-fhs Conbol_lng
i One_Push_Ing
= Readlut_lng Walue can be read
i OndDIE_ng .
f-ubo_lng
L Manual_lng 1
Ee Mim_V sle 40
o MY alue 1432
< I ]

We will describe the different parts below:

Offset
This box displays the address (offset) of the start of the selected item.

Length
The 'Length’ box shows the size of the selected item in bytes.

Num. Trans.

This box shows the number of transactions that corresponds to the selected item. For IIDC this will always
be 1.

Fields

The 'Fields' table shows the fields that are defined for the selected item and the corresponding values of
these fields. See example above.

If a Bandwidth allocation/de-allocation or Channel allocation/de-allocation or Plug register transaction is
selected, the 'Fields' page displays the data corresponding to a lock transaction. For lock transactions, the
'Argument’, 'Data’ and 'Old data' are shown. See below for an example of the fields for a
bandwith-allocation lock transaction.

Oiffzet | DxFFFFFO000220 Length |8 Hurmn Trans. |1

Fields | Layout |
fiedd argument data old data
Bandwidh 4915 2435 4915 -]
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Layout

The 'Layout' shows the layout of the selected item. Like the 'Fields' table it shows the fields that are defined
for the selected item and the corresponding values of these fields. But now the fields are displayed
graphically inside the data item. See below for an example of the layout view for the same item as shown in
the example above.

Difzat | OxFFFFFOFDOSB0  Langth |4 Mum. Trans. |1
Fieids | Laout |

Fla| DRDBM ~ Min Value Max Ve

10\0(001 00| 0=028 Ox598

If a Bandwidth allocation/de-allocation or Channel allocation/de-allocation or Plug register transaction is
selected, the 'Layout’' page displays the data corresponding to a lock transaction. For lock transactions, the
'Argument’ layout is drawn on the top, the 'Data’ layout in the middle, and the 'Old data' layout at the
bottom. See below for an example of the layout for a bandwith allocation lock transaction.

Diffzet | DxFFFFFO000220 = Length |8 MNum.Trans. |1

Fields | Layout |

1 J

B andwidth

0 . 0x1333

B andwidth

0 { (4383

B andwidth

0 w1332
=l

Video frame
This tab is displayed when an IIDC item is selected in the tree that contains video data:

Fields | Layout | Videa frame ]

e e e s

Wideo frame desplay: | wihen applicable j

Frame info: | Fomat 160 % 120 YUV d4-4:4
Frame ratec 15 fps
Frame 17 of 134

The tab displays information about the selected video frame and contains control buttons to select other
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video frames and to play back a sequence of video frames. The selected video frame is also displayed in a
separate popup window shown below. The tab has a combo box that can be used to determine when the
video window will be displayed. The possible choices are:

e when applicable: the video window is shown when a packet is selected that is part of a video frame and
hidden when this is not the case. This is the default setting.

¢ hide: the video window is never displayed.

¢ always: the video window is always visible even when a packet is selected that is not part of a video
frame.

Below, an example of the video window is shown.

EIIDE video frame

L] i T

s

The buttons on both the tab and the video window, control the same data and have the following meaning:

158

First frame
Clicking this button will select the first packet of all video frames sent by the unit.

<

Previous frame
Clicking this button will select the first packet of the video frame before the selected frame.

|

Playback video
Clicking this button will play back the video frames starting at the selected frame. It tries to play the video
back at the recorded rate, but depending on the format and speed the actual playback rate might be lower.

Stop playback
Clicking this button will stop the playback of video frames.

>

Next frame
Clicking this button will select the first packet of the video frame after the selected frame.

3
Last frame
Clicking this button will select the first packet of the last video frame sent by the unit.
Note: when the video window has been closed by clicking on the close button, it will remain hidden until it is
reopened by selecting a different value for the 'video frame display' combo box in the video-frame tab.
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13.2.4. Transactions and packets pane

The right-most part of the Protocol View shows the sequence of all found protocol packets and transactions
(including those for IIDC). The order of items in this list corresponds to the order of recording. It is the same
order as displayed in the Transaction View or Packets View of the Recorder. An example follows:

lianzaction: snd packels

Get [SO_EN_COMTINUDUS_SHC &
Resel camera

Rezet camera
Rezet camers
Get FOCUS_INGQ
Get FOCUS_IMQ

Get BRIGHTHESS_ING
Get SHARPMESS NG

Get AMMA MG

Get WHITE_BaAL INQ
GetWHITE _Bal INGQ

Get HUE_ING

Get SATURATION_ING
Get AUTO_EXPOSURE_ING
Get SHUTTER_ING

Get GAIMN_ING -
4| | 3

Note that the colors identify the type of access and are the same as used in the 'relations' pane (see
above). All transactions and packets in this list that are not part of the protocol currently selected in the
'relation’ pane are colored gray.

When an item is selected that consists of more than one packet or transaction, the items are highlighted in
the 'transactions and packets' pane list with a gray bar (the selected item, which is also part of the item, will
still be highlighted with the usual selection color).

13.2.5. lIDC Protocol Settings

When clicking the 'Protocol Settings' button in the toolbar of the Protocol View, the 'Protocol Settings' dialog
will be displayed. This dialog shows information used by the protocol analyzers to find and correctly analyze
the transactions. For each supported protocol, including IIDC, there is a tab page with protocol-specific
settings. The dialog will be initialized with all information that can be found automatically. If this is not
enough for a correct analysis (e.g. the IIDC unit's base command address was not recorded), you can add
this information manually. An example of the dialog is shown below.
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Prl:lh:ll:ul Analyzer Settings B 21
Mode Specification
Seaich nurentl Found Lirsts: | SONY CORFPORATION LTD. [0x(200450200030207] =] | Ealectibdd 1] |
Found ELIE4 values: | SONY CORPORATION LTD. [x0200450200030207] ] SelectiAdd | |
spac ELIGY reset |
040800460200030207 (SOMY CORPORATION LTD.) 1
W1 040080370000000001 (PHILIPS SEMICONDUCTORS) 3
Remove I New |

I Mark uhanded packsts
seP | 14 | iDC | avic |

[¥ Enable IDC analpsis
Urats Selected unit
Unit  Mode zpec.  Base CMD registes Oiphion Value:
1] 00000 IS0 Charwel |detact]
‘ideo mode |detact]
Video tomat |detact)
Video frame rabe |detact]
Video frame sze |detact)
Ady. leature baze |detact)
Remove | Hew | v featurslangth 010000
gee] ey Cercel |

o

In the dialog you see an upper part to specify one or more 'Node Specifications', and a lower part to specify
protocol-specific information. In between these two parts, general options can be selected.

For a correct analysis the Unit information of the I1IDC device to be analyzed must be present. To be able to
specify a Unit, you will first need to specify the device (Node Specification) the Unit is part of.

For more information about Node Specifications and the protocol independent part of the Protocol Settings,
see Protocol Settings. For the IIDC protocol specific settings, see below.

Node Specifications

If no 1IDC Units were found automatically, you have to specify one or more Units manually. Before you can
specify a Unit you have to specify the node the Unit is part of, using a Node Specification. When the 1IDC
device is still connected to the bus after recording, you can use the 'Search Current' button to automatically
find 1IDC Units. Adding such a Unit will create a Node Specification and Unit. The created Node
Specification will be filled automatically when possible. You probably will have to select correct nodes for
some reset segments. Make sure you have selected the IIDC node corrrectly for those reset segments for
which transaction and packets are recorded that you want to analyze. For more information on Node
Specifications, see Protocol Settings.

General options
Mark unhandled packets
For information about this checkbox, please see Protocol Settings.

Protocol-specific information

Enable IIDC analysis

Check this box to enable the [IDC analyzer. All protocol tabs in this dialog have such a checkbox, which
can be useful if a recording contains data from several protocols, and you're not interested in some of
these.
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Units
In the Units table, one or more 1IDC Units can be specified. The information in this table normally can be
found in the Configuration ROM of the IIDC node. It consists of:

o Unit: Using the checkbox before each Unit in the table you can enable or disable each Unit individually
for analysis. If the box is not checked, the IIDC-related transactions and packets for this Unit will be
skipped.

e Node Spec.: A Unit is part of a node. As explained before, nodes are specified using Node
Specifications. The number in this column corresponds to the Node Specification numbers of the table in
the upper part of the dialog.

e Base CMD register: This is the base command register specified as an offset from the IIDC start address
defined as Bus_ID, Node ID , FFFF Fxxx xxxx. Normally, this is read from the Configuration ROM in
which case the default value '(detect)' from the combo box can be used. If this information is missing the
protocol analyzer can't do much, so it will need to be entered manually.

Extra IIDC settings

Most information the analyzer needs can be retrieved from the recorded packets. In some cases it might be
necessary to manually specify certain values for an IIDC unit. The settings dialog shows the extra values
for the selected unit in a group box that is labeled 'Selected unit'. The following values can be specified in
that table:

e |SO Channel: Indicates the ISO Channel used by the unit to transmit video frame data. A value can be
supplied here in case a recording has been made not containing the information (write of register 'ISO’).
If a value is supplied the analyzer assumes video frame data is already transmitting on the indicated
channel at the start of the recording. The analyzer will probably also need to know something about the
mode and format of this data, so the next four options allow manual specifications of this as well.

o Video mode: Indicates the video mode used for the video frame-data transmitted. Selecting an option
here determines which options are allowed and displayed for the next two values 'Video format' and
'Video frame rate'.

¢ Video format: Indicates the video format used for the video frame-data transmitted. The combo box will
only show allowed values for the above selected 'Video mode'. Selecting an option here determines
which options are allowed and displayed for the next value 'Video frame rate’'.

¢ Video frame rate: Indicates the frame rate used for the video frame-data transmitted. The combo box will
only show allowed values for the combination of the above selected value for 'Video mode' and 'Video
format'. If all these 3 values have been entered, the next option ' Video frame size' will show the size of a
single video frame packet.

o Video frame size: This displays the frame size (1394 bus packet size excluding header) for the video
frame-data transmitted. It is fully determined by the choices made for the values of 'Video mode', 'Video
format' and 'Video frame rate' described above. As an alternative to selecting values for these three
options, it's sometimes easier to use this combo box to select the right value from all possible frame
sizes. The combo box will show a list of all frame sizes including the mode and format that are possible
taking into consideration the choices already made for 'Video mode', 'Video format' and 'Video frame
rate'. So if all these three values are set to '(detect)', this combo box will show all possible packet sizes. If
only a 'Video mode' has been selected, all possible frame sizes for any format and frame-rate
combination for the selected video mode will be shown. If a value is chosen in this combo box, 'Video
mode', 'Video format' and 'Video frame rate' will be updated to reflect that choice.

o Adv. feature base: The IIDC-protocol analyzer monitors reads of the register containing the base address
of the advanced-feature registers. If a recording does not contain reads of that base address register,
this option can be used to specify the base address of the advanced-feature registers, once known the
analyzer can detect and display reads and writes of the advanced-feature registers.

e Adv. feature length: Given a base address offset of the advanced-feature registers, the [IDC-protocol
analyzer needs to know the size of the area of these registers. Since this value is not specified in the
standard nor can be found monitoring reads of an IIDC unit, it needs to be specified manually. This
option can be used to change the range of registers monitored once a base address of the
advanced-feature registers is known. A default value of 0x10000 will be used.
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Chapter 14. Audio Video / Control protocol (AV/C)

14.1. Recorder Protocol View

One of the protocols supported by the Protocol View of the Recorder is the Audio Video / Control (AV/C)
protocol. The AV/C protocol-analyzer software will scan through all transactions and packets to find
AV/C-compliant Units and it will fill the 'relations’ pane in the AV/C tab-page with AV/C-related items
(including streams according to IEC 61883), as described in Protocol View and Protocol Settings. An
example of the resulting Protocol View is displayed below.

@ %[z m

Protocol View XX

SBP | AW/C I Tranzactiond sachionous-packel data hansaclians and packels
AT mlaliors inifiator target Oifset |0FFFFFOODICO0  Length |8 HMum Trare. |1 r;'? IE’E: ;: =
1 5 1E5E
- ¢ModeSpes [ g Ilsl“u i
ot ieldz | Lapout | IS
<Lnk O [buiz resat 4)
- tbus reset 1 S Field IUaLls e
I | Sk [} ks I] M, Gtral ohun 1esd
chpe IMPLEMEMTED /S TABLE
ead b subun fype Uit Oustpat pl
- . BUNIT INFO & v subunt 1D Igriate FCP Coene
_| .: Stshuz - LUMIT IMFQ B 1] opcads LIMIT INFOI ‘_I I"_-'p'nh-.
I ' Command it lypes Eamars FLCP Command
|- | | {.-: 0
- FOF Stalus - SUBUNIT INFO & v campary |0 SONY CORPORATION LTD. (0ufs004s) | oo -5
+- | skatuz - MEDIUM INFO B 0 '_II Respore
+1-FCP Status - VEMDOR DEPER i FLF Comemand
- | puz - OUTPUT SIGHE 0 :EP:E*.D.‘H.E
| hy HHECT & B f _'EF'_.I.-':'::n_'
é..||-,-.|-,..-.-|-.|.-. | ] E FLF Response
" -.-|-.|-. slocate 1] [ FCF Command
i landwith [alocaie] 1 FCP Rezporsa
(o | Sk cabe] o B FCP Ceenmand
~lso stream 63 begin FCP Resporse
|30 shmam B3 wrd Channels modification
b= I Bandwih [fres) n] B Ba modiication [
= Bardvith [fres) n] [ medihicshon
L. Chanrels [fres 63 1] B 0 shrean B3 begn
1] | ] =0 shream B3 en s
4] | a| ,

It displays the result in three different parts. At the right (transactions and packets), all found packets and
transactions are displayed in the order they were detected on the bus. The left part (relations) shows the
relation between these items. The transactions and packets belonging together (e.g. all transactions that
form a single FCP command) are grouped into tree items and these items are displayed hierarchically in
the 'relations’ pane. In this tree you will find for instance:

Plug register transactions

Bus resets

FCP commands and responses
Channel allocation and de-allocation
Bandwidth allocation and de-allocation

Isochronous-stream start/stop events

The details of the item selected in the relations tree, are displayed in the middle part of the Protocol View.
For the AV/C protocol it is called the 'Transaction/Isochronous-packet data'. It displays the fields defined for
the selected item and the values of those fields. The details of commands and responses are formatted
according to the specifications defined for the corresponding unit if that unit is supported by the Analyzer.
The following units are supported, unless information of descriptors is needed for the formatting of the
commands or responses (descriptors not yet supported):

AV/C Digital Interface Command Set General Specification Version 4.0
AV/C Connection and Compatibility Management Specification 1.0
AV/C Monitor Subunit Model and Command Set Version 1.0

AV/C Audio Subunit Specification 1.0 AV/C Printer Subunit Specification 1.0
AV/C Tape Recorder/Player Subunit Specification - version 2.1
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e AV/C Tuner Subunit Model and Command Set version 2.0, including:
e AV/C Tuner Broadcast System Specification - Analog Video - version 1.0
e AV/C Tuner Broadcast System Specification - Analog Audio version 1.1
e AV/C Tuner Broadcast System Specification - Digital Video Broadcast (DVB) - version 1.0
e AV/C Tuner Broadcast System Specification - ATSC Digital Television System (DTV)
e AV/C Tuner Broadcast System Specification - Rec. ITU-R BO. 1294 System B
e AV/C CA Subunit Specification - version 1.0

Optionally, a fourth part can be toggled on and off by clicking on the "Toggle source-display on/off' button in
the toolbar (see below).

14.1.1. How to use it

To display the AV/C results, select the AV/C tab page in the Protocol View of the Recorder. The Protocol
View can be displayed by selecting it in the 'View' menu of the Recorder.

IMPORTANT:

You will need an AV/C-Protocol license key to be able to select this view. However, if you open a Recorder
file that was made with a Analyzer with a valid AV/C license key installed, the Protocol View can be
enabled, even if you do not have a valid AV/C license key yourself. For more information about license
keys, click here.

The AV/C-protocol analyzer needs some information from the Configuration ROM of a AV/C device, to be
able to analyze the AV/C transactions and packets corresponding to this device. There are two ways the
analyzer can get this information: automatically or manually.

Automatically finding AV/C information

To make sure the AV/C analyzer finds the AV/C information automatically, you should make sure that the
reading of Configuration ROM for the node id of the unit is recorded. The Configuration-ROM information is
normally read after a bus reset. One way to do this is to (re)connect the AV/C device while the Recorder is
recording data. You should also take care that this recorded information is not removed from the recorder
buffer because of recorder buffer overflow (cyclic recorder buffer). One way to do this is to stop the
recorder before the cyclic buffer (the buffer part before the trigger position) fills completely, or by generating
a trigger before this part is filled completely (see the Recorder for more information).

Manually inputting AV/C information

If no Configuration-ROM reads are recorded, you will need to input this information manually. Also, if only
part of this information can be found automatically, you will need to add information manually. You can do
this in the 'Protocol Settings' dialog. It can be opened by clicking the 'Protocol Settings' button on the
toolbar (see below). This dialog shows information used by the all-protocol analyzers. It initially shows all
information that it found automatically and you can change or add information manually. See the
description of the 'AV/C-Protocol Settings' below for more information.

Selecting a transaction or selecting a stream packet, will display the details of the transaction or stream
packet in the details pane (the 'Transaction/Isochronous-packet data' pane). When selecting the 'lso
stream xx start’ or 'lso stream xx stop' event in the 'relations' pane (left) the first, respectively last
isochronous packet of a continuous isochronous stream will be selected. The corresponding details of the
selected isochronous packet will be displayed in the 'Transaction/Isochronous-packet data' pane.

When an isochronous packet is selected, you will be able to see the corresponding source packet as
defined by IEC61883 in an optional 'lsochronous source packet' pane. This part can be toggled on and off
with a button in the toolbar (see below). When this part is switched on, it is displayed next to the tree view.
In the example below this display is switched on:
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In the example above, an isochronous packet was selected and its details are displayed in the middle part
as described above. The extra display, the 'lsochronous source packet' part, will display the isochronous
source packet corresponding to the selected isochronous. As defined in the IEC61883 standard,
isochronous streams are build from isochronous source packets. The data of one isochronous source
packet can consist of data from a part of an isochronous packet, or from one or more complete
isochronous packets.

14.1.2. Details

The AV/C-Protocol View consists of a toolbar on the top, with a maximum of four parts below it: the
'relations' pane, the 'Transaction/Isochronous-packet data' (details) pane, the 'transactions and packets'
pane and optionally the 'Isochronous source packets' pane.

14.1.2.1. Toolbar

At the top of the Protocol View you will find a toolbar with a few buttons:

@ % @ oo "Protocol View X

In front of the name 'Protocol View' a star ™' will be displayed if the protocol analysis settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzers. It initially shows information that was found automatically and you will be able to change
or add information. See 'AV/C-Protocol Settings' below for more information.

I+
=

Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

=
x

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

E]

Show Transactions and Packets
This button toggles the display of the right pane on the right side of the Protocol View.

0
Toggle source display on/off
With this button an optional 'Isochronous source packets' pane can be switched on or off. If switched on, it

is added to the left of the 'Transaction/Isochronous-packet data' pane. See below for a description of this
pane.
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14.1.2.2. Relations Pane

This pane shows all transactions and packets found, grouped into items and displayed in a tree. The items
are not necessarily recorded in the same order as displayed in this tree. However, all items inside the same
item of the tree (at the same level) are listed in the same order as the first corresponding packet of each
item was recorded. To find out the order of corresponding transactions and packets, see the 'transactions
and packets' pane or take a look at one of the other views of the Recorder (e.g. the Transactions View).
For each found or manually specified Node Specification there will be a root item in the tree (NodeSpec 0
below). For information about NodeSpec's, see 'AV/C-Protocol Settings' below. For each found or manually
specified AV/C Unit, there will be a Unit item inside the corresponding NodeSpec (Unit 0 in NodeSpec 0
below).

Inside the Unit items, the following items can displayed:

FCP commands and responses
Channel allocation and de-allocation
Bandwidth allocation and de-allocation
Plug register transactions
Isochronous stream start/stop events
Reset events

The colors used in the list above are the same as the colors used in the Protocol View.
FCP commands usually consist of a command transaction, followed by a response transaction. Both are
grouped into the 'FCP command' items. See example below.

sap | ava

AV relations initiator target
- <ModeSpec 0
- <Unit 0
b <bus reset 1. B>
Mazter outpul plug resd B 1]
j=Master nput plug read G 0
b Outtpust plug 0 read 6 1]
+}- FCP Status - SUBUNIT INFO & 1]
I.\I

—}-FCP Stabus - UMIT INFO 0

{  [~FCP Command

+-FCP Status - SUBUNIT INFO 6 2
£1- FCP Status - MEDIUM INFO 6 0
é_.F"F‘ Stabus - VENDOR DEFEE 0
+-FCP Status - OUTPUT SIGNG o
¥1-FCP Status - CONMECT &V 6 0
I hatnek: |#locate B3] L L
i~ 1 Bandwith [allocate] 0 E
B andwith [allocate) 0 5

|30 zhream b3 begin
f=l20 stieam B3 and

i 1 Bandwith (free) 0 E
i~ Bandwith [free) 0 B
fua Charmels [free B3 0 =
| | +]

A black item indicates that it has no corresponding transactions or packets (e.g. NodeSpec and Unit
above). It is just used for proper grouping of the items in the tree. All colored items however, correspond to
one or more transactions or packets. When selecting such an item, the details of that item are displayed in
the 'details' pane and the corresponding transactions and packets are highlighted in the 'transactions and
packets' pane (see below). Note that bus resets like " are also displayed in black, but have a corresponding
item in the 'transactions and packets' pane.

14.1.2.3. Details Pane

When selecting a transaction or stream packet in the 'Transactions and packets' pane, the details of that
transaction or stream packet are listed this pane. You can choose between a Field view or a Layout view.
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We will describe the different parts below:

Offset
This box displays the address (offset) of the start of the selected item.

Length
The 'Length' box shows the size of the selected item in bytes.

Num. Trans.
This box shows the number of transactions that corresponds to the selected item. For AV/C this will always
be 1.

Fields
The 'Fields' table shows the fields that are defined for the selected item and the corresponding values of
these fields.

Layout

The 'Layout' shows the layout of the selected item. Like the 'Fields' table it shows the fields that are defined
for the selected item and the corresponding values of these fields. But now the fields are displayed
graphically inside data item.

Below we show some field and layout examples of different types of items.

FCP command or response

If a FCP command transaction or FCP response transaction is selected, the fields and the values of these
fields defined for the corresponding command or response are shown.

The formatting of the command and response depends on the subunit type, encoded in the command or
response. If the Analyzer supports the defined subunit type, the command and response will be formatted
corresponding the command set definition of that subunit type. The supported types are listed at the
beginning of this manual.

In the two examples below the response of a UNIT INFO command is selected. The first example shows
the Fields view, the second example shows the Layout view.

Transactiond| socheonous-packet data A
Qffset | OxFFFFFOD0O0O00  Length |8 Mum Trans. |1
Fields | Layout |
Field | alus
chs 0
ctype IMPLEMENTEDASTABLE
siibunit type ik
subunit [D lgnare
opcode LMIT INFO
uril lype Camera
UKk 0
compearyy |0 S0MY CORFORATION LTD. [Ox020046]
| | _"I

276 Copyright 2017 DapTechnology, 9/1/2017



Audio Video / Control protocol (AV/C)

Tranzactiond| sochronous-packet data A
Difset | OxFFFFFO00O0O00 Leng‘.hl Mum Tranz. |1
Fields | Layout |
-
cle clype
w0 | (C
zuibuinil bgpe zuibunit 1D
O1F _ 7
opcode
O30
007
unit lype it
w7 0
compary 10
0050045

Bandwidth, Channel, Plug register

If a Bandwidth allocation/de-allocation transaction or Channel allocation/de-allocation transaction or Plug
register transaction was selected in the 'details’ pane, the 'details' pane will show the corresponding
lock-transaction details. The displayed data consists of 3 parts: Argument, Data and Old data.

In the Fields view these 3 data parts are displayed in 3 columns. In the Layout view these 3 data parts are
displayed below each other.

When the value(s) in the argument column and old-data column are the same, the lock transaction
succeeded. Otherwise, a warning will be displayed for this transaction.

See the two examples below for a (successful) 'Bandwidth allocation' transaction.

Transactiond| sochionous-packet data L Transactiond| sochionous-packet data L
Dffset | 0xFFFFFOO00220 Langhlﬂ Murmn Trans. |1 EIIfs:et|EI:qFFFFFEl][I]22lJ Lenmhlﬂ Murn.Trans. |1
Fields | Layout | Fields | Layeut |
fild agument | data old data . B
Bandwidth 4915 2435 4315 _I fan
] x1333
Bandvadth
0 0383
B andwadth
1] 1333

Isochronous stream packet(br> If an isochronous stream packet is selected, the 'details' pane will show the
details of this isochronous stream packet. Again, you can choose between Fields view and Layout view.
See examples below.
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Tranzaction/| sochionous-packet data > Tranzaction/| sochionous-packet data >
Fields | Layout | Fields | Layout |
fiekd value il
s .
e j S R &
oo] 0 | o8 |o|0 pjo| e
Fraction number Mot drided RERnl idf I T
Quadlet padding count 1] 10 0 | o0 | OxFFFF
Source packat haader 1] [0
Data bleck court 142 _ DOFE7Z7EB 00000000 |
Format ID DVCR 1]
Fomat dependent field 0480 OwFAJE 4B8
YT OWFFFF ML
datal0) 0xSFE727ES  [Dg'é) ]
dataf1] 0xFA99E4RE [.04.] WIER0487R
datal?] OxCOOACSFC  [A. &) 4]
data[3] O0x925D4878 [O]H{] 0B 31 BFF38
datald] 0xB9LEFFO8 [1,.0] 5]
datal5) OxDDB61699 [.9.0] DDBE1E39
datafF] OXEOD3389E [a08O] MEEI[:I%EEBE
data]7) 0x450EALCE [E. ;1] 7 [
dataff] OxFSASCEBA [.¥E.] =) AS0EATCE =|

Additionally, the previous and/or next isochronous packet buttons (at the top-right corner) may be enabled.
Using these buttons you can easily find the previous or next isochronous packet of a continuous
isochronous stream.

<

Previous isochronous packet same stream

Clicking this button will select the previous isochronous packet of the same isochronous stream. The button
will be disabled as soon as the first packet of the stream is selected, which corresponds to the 'lso stream
xx start' event.

>

Next isochronous packet, same stream

Clicking this button will select the next isochronous packet of the same isochronous stream. The button will
be disabled as soon as the last packet of the stream is selected, which corresponds to the 'lso stream xx
stop' event.

14.1.2.4. Transactions and packets pane

The right-most part of the Protocol View shows the sequence of all found protocol packets and transactions
(including those for AV/C). The order of items in this list corresponds to the order of recording. It is the
same order as displayed in the Transaction View or Packets View of the Recorder. An example follows:
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ransactions and packets
[bus reset 1) -
[bues reset 2]

[bus razst 3)

[bues reset 4]

[bues rezet 5]

M azter output phug resd
M aster inpu plug read
Dutput plug O read

FCP Cornenarnd

FCP Response

FCP Corenand

FCP Cormmarnd

FCP Response

FCP Cornnarnd

FCP Response

FCP Corenand

FCP Response

FCP Cormmarnd

FCP Responss

FCP Corrnard

FCP Response
Channels modific stion

B andwath rodific stion

B aridwaith modific stion
|20 stream B3 begn

|20y sleeam B3 &n x
4 »
d

Note that the colors identify the type of access and are the same as used in the 'relations' pane (see
above). All transactions and packets in this list that are not part of the protocol currently selected in the
'relation' pane are colored gray.

When an item is selected that consists of more than one packet or transaction, the items are highlighted in
the 'transactions and packets' pane list with a gray bar (the selected item, which is also part of the item will
still be highlighted with the usual selection color).

14.1.2.5. Isochronous source packets pane

This optional pane, displays the isochronous source packet (as defined in IEC61883) corresponding to the
selected isochronous-stream packet(s). According to the definition of the source packets, one isochronous
source packet can consist of data from a part of an isochronous packet, or from one or more complete
isochronous packets. Below is an example of a combination of the "Transaction/Isochronous-packet data'
(details) pane and 'Isochronous source packets' pane.

|zochionous source packets < » | TraneactonAsockionous-packet data A
DHIWFrml Fuldsll.ami
fieddd vahie field valus
datz{0] Ox1FOTO0EF Source node |0 0
datef1] Ox&E7E7E7E Data block size 120
datz{2] OxFFFFFFFF Fraction rurmber Mot divided
data{3] OxFFFFFFFF Quadiet padding count 0
data{4] OxFFFFFFFF Souice packel header 1]
data{5] OxFFFFFFFF Data block count 0
data]b] UxFFFFFFFF Famnat ID DWCR
dat={7] OxFFFFFFFF Foimnat dependernt figid &0
datafd] OxFFFFFFFF &'T FFEF
data{3] OxFFFFFFFF darall] ¢1FOT00BF [....]
data{10] 0xFFFFFFFF datall] OwBBTETETE  [hooo]
dats11] OxFFFFFFFF datalZ] O¢FFFFFFFF [....]
datz]12] OxFFFFFFFF datal3] OxFFFFFFFF [....]
datef13] 0% FFFFFFFF datald] OxFFFFFFFF [....]
data{14] OxFFFFFFFF At al51 M« FFFFFFFF  .._.1

In this example, the data in one isochronous packet corresponds, again, exactly to one source packet (DV
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video).

If the 'Isochronous source packets pane' is enabled, the Time View will indicate the source packet shown in
the 'lsochronous source packets pane' by displaying a dark brown bar beneath those isochronous packets
(or parts of isochronous packets) that are part of the source packet. In the example below, which is a DV
video example, one source packet corresponds to one isochronous packet.

G S [exs F][H |saerse0nrs =] P& R = = Time View | X
I  — I AR ..+ (1T L 1
2l i | 4

If the source packet is part of a DV video frame, the frame is indicated in the Time View with a light brown
bar. Below, the same Time-View example is displayed as the example above, but now the view is zoomed
out a few steps so that the complete frame becomes visible.

R FTEEEF0TEAS * kR EE = & Time View X
g ] = El

Al i i i
The 'lsochronous source packets' pane also has a previous and a next button:

<

Previous source packet
Clicking this button will select the previous source packet of the same isochronous stream. The button will
be disabled as soon as the first source packet of the stream is selected.

>
Next source packet
Clicking this button will select the next source packet of the same isochronous stream. The button will be
disabled as soon as the last source packet of the stream is selected.
It is also possible to view the data inside a video frame. The screenshot below shows what the DV Frame
tab can be used for:

Isnchmnous souce packels € » | Tiansaction/socheonous-packel data i
Data | DV Frams | Fieds | Layout
DIF blocks g
Sequence number in frame: r - ! ! I :l
sid dbz fr | gpe |2 | dbe
Source packel in this sequence: |7 + opp 0 D8 |0| 0 |0j0 O
dbe i =il
DIFblock: [0 V6 [ v7 [ va [ va [vio] ol © 060 OFFFF
10]
Data O=97470505
field value ]
data[d] 0x97470508 [.G..] f! M?TE]E?BD
datall] OXETASSTED [..W.] wACETECCD
data|2] OxACE15CCO [.ay.] :J [&]
A (=0EBE2E93
Frames 5
Da7C2002E
Previous| Mewt | View |fames [T 2 5]
OxC30CAEAD :I

The DV-Frame tab can be used to walk through the logical data inside an isochronous video-frame packet.
Each source packet consists of a series of DIF blocks. Using the edit control with spin box labeled 'Source
packet in this sequence' all parts of the DIF block can be displayed. Clicking on a DIF block will display the
content of that DIF block in the 'Data’ table. Using the edit control with spin box labeled 'Sequence number
in frame' all sequences in a video frame can be selected.

It's also possible to actually see the video from a series of frames. Clicking the 'View' button in the group
'Frames' at the bottom of the 'DV Frame' tab will save the selected number of video frames starting at the
current frame to a *.dv file (a file with raw DV frames). This file will be automatically opened using the
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operating system dependent viewer for this type of file.

Note that a video player capable of playing a *.dv (raw DV frames) file need to be installed for this option to
work properly.
The buttons 'Previous' and 'Next' can be used to select the previous or next video frame.

14.1.2.5.1 BT601 Support

As a part of the AV/C protocol support for BT601 is available.

BT601 Message Set
Message set is defined in the specification “BT.601 Transport Over IEEE-1394” (document number

2006020). Specification defines two basic packet formats. One is related to the stream information and

metadata — SIM packet, and another is used to transfer audio or video data. Figure below shows an
example of the BT.601 SIM packet.

Field | Yalue value
=1 CIP header -
-~ 00 0 0 k| =
00(Source n... Data block =i [F...|Qu... |5 r... [Data block ...
Source node (D 0 0| 000 0:00 0] 0 04| 0x00
- Data block size 1]
. 10| Format D |n|  reserved ST
+ Function number 0 2| 0«01 |0 0x00 0+0000
- Huadlet padding count o Tvpe Specific Information . M..| Type
- Source packet header 0 Q000000 0o 0«
- rezerved 0 reserved |Stream Info Len... reserved
- Dlata black caunt 0 (=00 0x00E O=0000
.10 2 Yideo Maode |Fram... lbspe... [Compression...| Color Space
(w00 w0 | Ox0 =00 (w00
- Format [0 1 ! - - -
. P/ Wertical Size I... Harizontal Size
=]~ Format dependent figld 1] w0000 1] Ox0000
no data 0 I...| Tranzported Yertical Size |1... | Transported Horizontal ...
e regemyed 0 0 C=0000 a Qw0000
- 5T 1] rezerved |auxhian datalen  |TTC _|TCw  ([d[TC . |TC w..
Bl Sowce Packet 00 [=00E of 0 | Ox0 (0 0 | Ox0
£ : ITC..|TCn. . TCte . |TCu.. BD|t.. junits _|r... |t |units ..
Lﬂﬁﬂem Infermtion g 0/ 0 00 | 00| 00 00 0 0x0 |0 0] DuD
. day... | tunitz . tens .. |unitz . thous. |hund. . BRT...|RT wu...
- Wersion u 0 0 0«0 | 00 | 0x0 | 0«0 | 00 0 0 | 0x0
- Type 5IM zource packet PRT.RT w [rBT. BT w.|r. R RTu.| reserved
[=]- =tream information 0 0 | 00 0 0| 0«0 (0O)0] Ox0 =00
- rezerved 1] rezerved length reserved length
- Stream Info Length 14 000 Q=000 000 0=000
reserved length reserved length
:er:;dn . g 0400 0-000 0400 0-000
reserved length oul [MSE] (]|
-~ Frame Rate reserved 0x00 0x003 000 000
- Agpect Ratio reserved OUI[LSE] | CClD._0 | colo 1 | Ccolio 2
- Comprezzion Mode 0 =00 00 0=00 (=00
- Color Space 0 rRRet. [EC. reserved | & Rl rezerved
- P interlaced video frames 0@ O @) 0] 0«00 j0j0ja) 0200
- Wertical Size 0
- reserved 0
- Horizontal Size 1]
- rezemved 0
- Transported Vertical Size 0
- rezerved 0
- Tranzported Horizontal Size 0
[+ acwiliary infarmatian
[+ *ideo mode specific information
[+~ comprezzion mode specific inforr
- color zpace gpecific information
- wendor specific infarmation
[+ copy contral infarmation

Using BT601 protocol audio and video data can be transferred uncompressed or compressed. Depend on
the data format packet has different size, but header remains the same. Figure below shows BT.601 video
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14.1.2.6. AV/C-Protocol Settings

source header.

Field

Walue

value:l

= C

IP header
-0
- Source node 1D

- Data block size

- Function number

- [uadlet padding cournt
- Source packet header
- rezerved
- Data block count

- 10

- Farmat [0

=+ Format dependent field

no data
‘o reserved
BT
ource Packet
-« Tupe Specific Informatian
- rezerved
- Wersion
- Type

el L O e e s s s s Y e }

[ e }

idea zource packet

|

Source n..Data block =i |F. |G
000 0| o |ofo 000

O=00

=
=
=
[ 5]

r...|Data block &

Format 1D n|  reserved ST
000 00000

001 |0

Type Specific |nformation .. M..| Type
0000000

I

00| 00

When clicking the 'Protocol Settings' button in the toolbar of the Protocol View, the 'Protocol Settings' dialog
will be displayed. This dialog shows information used by the protocol analyzers to find and correctly analyze
the transactions. For each supported protocol, including AV/C, there is a tab page with protocol-specific
settings. The dialog will be initialized with all information that can be found automatically. If this is not
enough for a correct analysis, you can add this information manually. An example of the dialog is shown

below.
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Prl:itm:ul Analyzer Settings 2=
i~ Mode Speciication
Seaich nurentl Found Lnits: | SONY CORPORATION LTD. [0#32004601 016202CC) =) |i Salectibdd |
Found ELIBA values: | S0NMY CORFORATION LTD. [0x0S004607 162020C) =] Selecttadd
spec  ELIG4 reset(]  reset] | reset2 | resetd |
08004601071 6202CC [SOMY CORPORATION LTD.) none  none  hone (0
Remove I New |

T Mark urhandied packets
S8P | 7o | 100 | AVE | newpret |

[¥ Enable ST analyzss
Urats

Unit  Mode spec.
0

aeii] s I Modiied [ Modfiedsincsload  Corve |

In the dialog you see an upper part to specify one or more 'Node Specifications', and a lower part to specify
protocol specific information. In between these two parts, general options can be selected.

For a correct analysis, the Unit information of the AV/C device to be analyzed must be present. To be able
to specify a Unit, you will first need to specify the device (Node Specification) the Unit is part of.

For more information about Node Specifications and the protocol independent part of the Protocol Settings,
see Protocol Settings. For the AV/C-protocol-specific settings, see below.

Node Specifications

If no AV/C Units were found automatically, you have to specify one or more Units manually. Before you can
specify a Unit, you have to specify the node the Unit is part of using a Node Specification. When the AV/C
device is still connected to the bus after recording, you can use the 'Search Current' button to automatically
find AV/C Units. Adding such a Unit will create a Node Specification and Unit. The created Node
Specification will be filled automatically when possible. You probably will have to select correct nodes for
some reset segments. Make sure you have selected the AV/C node correctly for those reset segments for
which transaction and packets are recorded that you want to analyze. For more information on Node
Specifications, see Protocol Settings.

General options
Mark unhandled packets
For information about this checkbox, please see Protocol Settings.

Protocol specific information

Enable AV/C analysis

Check this box to enable the AV/C analyzer. All protocol tabs in this dialog have such a checkbox, which
can be useful if a recording contains data from several protocols, and you are not interested in some of
these.

Units
In the Units table, one or more AV/C Units can be specified. The information in this table normally can be
found in the Configuration ROM of the AV/C node. It consists of:
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o Unit: Using the checkbox before each Unit in the table you can enable or disable each Unit individually
for analysis. If the box is not checked, the AV/C-related transactions and packets for this Unit will be
skipped.

e Node Spec.: A Unit is part of a node. As explained before, nodes are specified using Node
Specifications. The number in this column corresponds to the Node-Specification numbers of the table in
the upper part of the dialog.

Fixed channels

Some applications use 1394 channels for isochronous communication without previous resource allocation.
Those channels are predefined, so the same has to be done in the FireWire Protocol Analyzer. In unit
description, column “Fixed channel” can be used to assign per unit any channel between 0 and 63, and in
case of more channels an array can be defined (e.g. 7-10). Assigned channels can be as a group enabled
or disabled using check box.

Figure below shows User interface for Fixed channel settings.

—Mode Specification

Search currentl Faound Units: l :_I Select/add

Found EUIG4 walues: l :_I Select/tdd

spec | ELIG4 reset 0

B0 unknown none

unknown none

Remove I MHew I

[~ Mark unhandled packets

SBP | IP4 | DT | AV/C lMiHSEM | rewprat | amic |

[¥ Enable &4/C analysiz

—Unitg
Unit  Mode spec./ Fiked channels
o1 35710

1

Femove I R I

0K I Apply | Import | E xport Revert ¥ Modiied v Modified since load Cancel I

14.2. Editing AV/C Formats

The Analyzer software supports a number of standard AVC command sets for the AVC protocol. If,
however, you need support for a command set not supported by the Analyzer AVC software, then you can
define your own custom command set using the FormatEditor.

4

For each custom command set you have to create a format set file, with a format definition for the FCP
frame. The defined command set can be used by the AVC analyzer to display the commands and
associated responses in the correct format. It can also be used in the Filter Sets for the Filter/Trigger logic
to define conditions on the fields in particular command or response.
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You could create a new format set with the FormatEditor and start building your format defintions from

scratch. But probably the easiest way is to open an existing format file for the AVC protocol and adapt it to
your needs.

There is also a tempate file (avc_subunit_template.dff) which could be a good starting point.

14.2.1. Example

Below the file avc_Audio.dff has been loaded as an example of a AVC format set.

Drefinitionz I Parameters Set options

Farmat Definitions

- <fop frame:

[ <function block:

1] | »

The first format definition, called 'fcp frame' (color magenta) defines the format for the AVC commands and
responses. It always needs to be present in a format set for the AVC protocol.

The other definition (color blue) is a macro definition, used by the 'fcp frame' definition.

Fcp frame

The format definition 'fcp frame' defines the format of the commands and responses for AVC.
Below the 'fcp frame' definition is shown in more detail.
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Il Format Editor: C:/FireSpyDey/SW /QFireSpy/appdir;/formatsets/avc_»Audio.dff

g [=] b

File Edit Insert

D F "M B R S I AT 'E { X Definition Update Fesult | Result

Input parameters Ouput parameters

Definitions I Parameters | Set options

name walug

name ‘ default | harne | walue

Format Definitions

B <fep frames
o clg =
.. chype

- suabunit type -
- subunit 1D

[ <if: ext subunit types

B <if: et suburit 10

- opcode

[ <zwitch: clype:

H-<caze STATUS:

<cage: SPECIFIC INQUIRE>
- <case: CONTROL> Field | value [ valuefo
B <caze MOTIFY: - chy 1] ;I

- < switch: opodes

| B-<ease: FUNCTION BLOCKS

L ¢function blocks

-¢caze: CHAMGE COMFIGURATION::
<case unknown opoode:

- <case: default

o ity

- Clype
- gubunit lype

- gubunit [0

- opcode

- function block ype
- function block 1D
- control attibute

| conTROL 0 i

Audio

0

FUNCTION BLOCE
Selectar function block
0

Current

chype

cts
0x0

0x0

subunit type subunit (D
0x01 1]

opcode
0xB8

function block type
- <case: GENERAL INGQUIRE> 010
[ <if: operands: - input fb-plug number ] 0l
G- <if: standard format: - contral selector Selector contral
caontral attribute

G- <elser 0x10
- <funtion block:
- function block type
. funition block 1D
- pontrol attibute
= <zwitch: function block type:

E <case: Selectors
i selectar length
input fb-plug number
i conbol selector
cage Featue:
caze Processing:
- <caze: default

4| I

- gelector length 2

function block 1D

selector length
0x02

input fb-plug nurmber
000

control selectar
0x01

Switch name: |c:type

On
' Field:

i
Select |

™ Expression | Ldd

Select |

|ctype

ass. field |

/|
Num. bits: |?2 3: [ fived sizs Clear data |

4

As you can see above, the 'fcp frame' format definition starts with the 'cts', 'ctype’, 'subunit type' and
'subunit ID' fields. Then there are some 'if' items for the optional extensions for the 'subunit type' and
'subunit ID' fields. Then the 'opcode’ field follows. After this the format depends on the values of the 'ctype’
and 'opcode' field. First we used a 'switch' item to select the correct format depending on the 'ctype' and
inside each 'case' item of this switch we used a 'switch' item for the 'opcode' dependancy.

Note that this could of course also be done the other way around if you like.

The 'case: NOTIFY' has been expanded in the example above. You can see the switch-on opcode and
each case inside it. The 'case: FUNCTION BLOCK' has been expanded too. You can see that for the
remaining fields for this format (opcode=FUNCTION BLOCK and ctype=NOTIFY) a macro has been used.
The macro (‘function block') is shown at the bottom of the definitions tree. It has been expanded too, so
that you can see which field are added.

In the 'Result' pane at the right, the result for the 'fcp frame' is shown in a table and layout view. We filled in
a ctype value of 'NOTIFY' and an opcode value of 'FUNCTION BLOCK' to check the correctness of this
part of the definition tree.

input parameters
The following input parameters can be used by the 'fcp frame' format definition:
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Input parameter name value

prevCommandCType This is the value of the ctype field of the
corresponding AVC command. It can be usefull if the
ctype for the command and response blocks are not
the same.

Set options

To be able to use the format definitions in this format set for the AV/C protocol you need to set the correct
'Set options'. Below the 'Set options' of the example file are shown.

Set tupe; I AT j
Set key: 1 =

Set narme: I.-’-'-.udi-:u

[v Byte layout

The 'Set type' should be 'AV/C'. The 'Set key' must be set to the subunit type corresponding to the
command set you have implemented by this format set. The 'Set name' must be unique for all AV/C type
files. So you should fill in some other suitable name here.

When the Analyzer application finds two AV/C format sets with the same 'Set name' then a warning will be
displayed and the second one will be ignored. This is a valid way to overrule an existing format set.

Automatic set recognition

When the Analyzer needs to format an AV/C command or response block, it uses the value of the 'subunit
type' field of that command or response block to select the correct format set and thus the correct
formating for the block. It will search for a format set with 'Set type' AV/C and with a 'Set key' equal to the
'subunit type' field.
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Chapter 15. Internet Protocol version 4 (IP4)

One of the protocols supported by the Protocol View of the Recorder is the Internet Protocol version 4
(IP4) protocol. The IP4-protocol analyzer software will scan through all transactions and packets to find
IP4-compliant Units and it will fill the 'relations' pane in the IP4 tab page with IP4-related items, as
described in Protocol View and Protocol Settings. An example of the resulting Protocol View is displayed

below.
@. | s |E I y Protocol View | X
L e | izt [0 Langh |0 Hum. Tranz. |1 wanzactians and packets
TS
P4 relations source dest 2l Feids | Laous | [:L !:-;-.-1]1 |
= - thlodeS pec 03 T o | | (-
S cUnit 01921680133 Frud Mo = e :
L " source 1D DWFFLT Oy
i buz resat 1 i IDF bioadcast
= LIDP ioadca R <- 192163 001 3968 al57 specilier ID bi 0 P Bipadeas
| & by 1% 1 B - ifier I lo [5E i ;
{~LIDF broadeast R «<-192.168.0,1 3968 ALE7 M- IDP broadcast
{~UDF bradcast R« 1921620133138 1321634113 Pzt L UL biosdeas
= tbuz seset 23 - bk feagmenl i GMF Rupadcast
b~ LIDP brgadcast R« 1921680139138  192.160.ak13 —ether_lype ity LIDP bioadeas
- LIDP bepadcast R<- 1921600139137 192.160.ak13 [ 4 IDP broadcast
Lo chus sesst 3. 43 header lerdgth 5 = DR bioadcas
- LIDP bncadeast R¢-1921620133138  192169.k13 = lype of service IDF broadcast
|- LIDP bioadcast B o192 163 0133158 192 1683113 - pracedence Rouline LD bioadeast
f L
5 R+ 1921680033137 192169.ak13 ~deky i ok
b UIDP biparsas < 192000130137 192169.k13 [~ ireoughout U ek
| L LIDP broadeast - 1921680033137 1921698013 rediabilly q LIDIP biosdoas
i-<l‘h:-t:l|:5r.|:|: 1> -~ total length a Ir:-:I .,.|-.c::
S Uit 1 192168010 -~ Herlificston D7 —
" =- flags
= Cloug raset 1) I IDF hoadcast
L LIDF brpadcast 00006 A&7 = it rogment o P bioadeas
b i g d i LIDP bivsde st
- LIDF bipadcast (0.0.058 HlE7 mare fragments o GHP bigadcast
- LIDP bioadcast 000068 AE? fragrissei offzel o UDF broadcas
{~LIDF ucadcast 000058 atE7 - lires b e 12 GMP broadeast
L LIDP bupadcast 000,058 AAE7 -~ pratocol LioF UIDP bieadeas
- LIDP padcast s AE7 ~— header checksum CWEETC P hioadoast
L chus saest 2 . 4 0wy addness 1921680139 ARIP iequedt
| LIDP Binedcast 00068 AE7 destination addes: 192 168,255,295 ARF response
1~ IGMP beoadcast R <- 169,254 19897 2240022 = - Ophar _Jﬂ Echo requed -
" | | ¥ M J J % * | [t ]l | i _J

It displays the result in three different parts. At the right (transactions and packets), all found packets and
transactions are displayed in the order they were detected on the bus. The left part (relations) shows the

relation between these items. The transactions and packets belonging together (e.g. all transactions that
form a single TCP connection) are grouped into tree items and these items are displayed hierarchically in
the 'relations' pane. In this tree you will find for instance:

ICMP traffic
TCP connections
UDP packets
ARP packets
Bus resets

The details of the item selected in the relations tree, are displayed in the middle part of the Protocol View. It
displays the fields defined for the selected item and the values of those fields.

Triple FireSpy

For triple FireSpys the Protocol View will look as follows:

288 Copyright 2017 DapTechnology, 9/1/2017



Internet Protocol version 4 (IP4)

Viewﬂ ig' " x = a' Prolocal Wiew = 3
sep | P4 |upc | avic | 108 | ser2 | Difs=t |0 Lergth |30 Nun Trans |1 anzactions and packets
g [bus rezet 1] -
- —
|P4n::]ne:; : zaurce dezt ||| Fielde |La,m I mrewet 2]
% pac [ LIDF broadcast
- clipit 0 152166102 ok Velse UDF bioadeast
ce D O4FFCT A HnECeast
- cbuz resat 1. 2 e N LIDP brosdeast
—UUDP becadeast A ¢ 192 169.10 213152168 spechies IO N 0 UDP brosloed
- LIDP bepacast A ¢ 192162.10.217192.168 specties 10 lo 0SE UDF boadcast
- UDP becadeas! Al <- 132163 192,168 vesson 1 UDF brozdzast
- LIDP beoadea! Fi < 192163 152165 ik Iragment 0 ARP isquest
M| DF voadcast R <-192163.10.21:152 168 ethes_ype Pva AAP iesponse
- LIDP becadeas! R <- 192163.10.213152.168 Ve n 4 Echa request
- ARP 192 168,102 152 188 header length 5 E b raply
+-ICMP Echo 132.168.10.2 192 168 st L e P =
£-ICMP Echa 192.168.10.2 152188 totel lerglh . Echa reply
+-ICMP Echi 192168102 192168 derticshon Oy 206F Echo request
£-ICMP Echa 192.168.10.2 192768 - flags /
S cModeSpeac 15 fiagment offsel
S Uit 15218810 1> tne to e 128 e
—— Ec W 180 u-:_l
- chus pasat1 . 2 - ,_IG|I:I_I:|- J:I:LE Echi raply
4-ICMP Echa 192.168.10.1 152168 hestelet checkium w2l Eche request
£ ICMP Echa 192.768.10.1 192168 source sddezs 1927€8.10.2 E cha reply
- ICHP Echa 192168101 132158 = destnastion addess 192.168.10.255 Jﬂ Echo recues! =
4 | » < I > i | ;

15.1. Recorder Protocol View

15.1.1. How to use it

To display the IP4 results, select the IP4 tab page in the Protocol View of the Recorder. The Protocol View
can be displayed by selecting it in the '"View' menu of the Recorder.

IMPORTANT:

You will need an IP4-Protocol license key to be able to select this view. However, if you open a Recorder
file that was made with a Analyzer with a valid IP4 license key installed, the Protocol View can be enabled,
even if you do not have a valid IP4 license key yourself. For more information about license keys, click
here.

The IP4-protocol analyzer needs some information from the Configuration ROM of an IP4 device, to be
able to analyze the IP4 transactions and packets corresponding to this device. It also needs to know the
FIFO command address and IP address of the IP4 unit to be able to analyze IP4 data. There are two ways
the analyzer can get this information: automatically or manually.

Automatically finding IP4 information

To make sure the IP4 analyzer finds the IP4 information automatically, you should make sure that a read of
the Configuration ROM and an ARP request (which stands for address-resolution protocol) for the node id
of the unit are recorded. The Configuration-ROM information is normally read after a bus reset. ARP
packets are sent if an IP4 unit wants to communicate with another IP4 unit, but doesn't know the 1394 node
id of that unit yet. One way to do this is to (re)connect the IP4 device while the Recorder is recording data.
You should also take care that this recorded information is not removed from the recorder buffer because
of recorder-buffer overflow (cyclic recorder buffer). One way to do this is to stop the recorder before the
cyclic buffer (the buffer part before the trigger position) fills completely, or by generating a trigger before this
part is filled completely (see the Recorder for more information).

Manually inputting IP4 information

If no Configuration-ROM reads or ARP packets are recorded, you will need to input this information
manually. Also if only part of this information can be found automatically, you will need to add information
manually. You can do this in the 'Protocol Settings' dialog. It can be opened by clicking the 'Protocol
Settings' button on the toolbar (see below). This dialog shows information used by the all-protocol
analyzers. It initially shows all information that it found automatically and you can change or add information
manually. See the description of the 'lP4-Protocol Settings' below for more information.

15.1.2. Details

The Protocol View consists of a toolbar on the top, with three parts below it: the 'relations' pane, the details
pane and the 'transactions and packets' pane.
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15.1.2.1. Toolbar

At the top of the Protocol View you will find a toolbar with a few buttons:
@ !‘ i E I'."} Piotocol View X

In front of the name 'Protocol View' a star ™' will be displayed if the protocol analysis settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzers. It initially shows information that was found automatically and you will be able to change
or add information. See 'IP4-Protocol Settings' below for more information.

I—}
=

Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

=

4

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

&

Show Transactions and Packets
This button toggles the display of the right pane at the right side of the Protocol View.

Iy
Export IP4 packets

Clicking this button will open an export to file dialog that can be used to export all packets found by the IP4
analyzer. Use this dialog to select the location and name of a file. After pressing OK the packet data will be
written to this file using the LibPCap file format (UNIX standard Library Packet Capture format). Since
there's no option currently in this file format for 1394 packets, the Ethernet format is abused: the source
and destination mac address in the dump are used to hold the specification id's of the 1394 nodes. An
Ethernet mac address is 6 bytes wide, so the first 2 bytes are set to all zeros. The timing information for
each packet is added to a start date of 15 January 1970. Because the file format used is essentially for
Ethernet packets, ARP requests using the 1394 format can't be stored in the file and are ignored. An export
file can be used to further analyze the data using an external application, for example Ethereal, a free
application that can be used to record and view IP4 packets (www.ethereal.com).

Triple Analyzer
For triple Analyzers, the Toolbar looks as follows:

view O] (53 I* & || 2% Protocol View | 3¢

It contains the following additional control:

Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node.

15.1.2.2. Relations Pane

This pane shows all transactions and packets found, grouped into items and displayed in a tree. The tree
structure indicates the relation between the items. The items are not necessarily recorded in the same
order as displayed in this tree. However, all items inside the same item of the tree (at the same level) are
listed in the same order as the first corresponding packet of each item was recorded. To find out the order
of corresponding transactions and packets, see the 'transactions and packets' pane or take a look at one of
the other views of the Recorder (e.g. the Transactions View).
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Copyright 2017 DapTechnology, 9/1/2017


http://www.ethereal.com). 

Internet Protocol version 4 (IP4)

sep | 1P4 | inc | avec |

IP4 relations SOUICE dest ;I
L~ LIDP broadcast 0.0.0.0:68 al:67
UDP broadcast 0.00.0:62 all:67
- |aMF broadeast R <-192.168.0.10 2240022
i IDP broadcast A <-192168.010:1041 239.255.255.250: 190
i |GMP brpadcast R <-192168.010 2240022
L-LUDP broadecast A <-192168.0010:1041 239.255.255.250:1%
p==UDP broadcast B - 1921680101041 239,255,265, 260: 1%
—-BAP 1921650010 192.168.0.139
AHP request
#-ICMP Echo 192168.0010 192.1E8.00139
#-|CMF Echo 1921620010 192 168.0,139
+-ICKF Echo 1921650010 192.168.0.139
=J-ICMP Echo 192168.0010 192.168.0.139
- Echo request
i i.-Echomeply
#-|CMF Echo 1921620010 192 1E8.0.139
+-|CMP Echo 1921680010 192.168.00139
1- ICMP Echo 192168.010 192.168.0.139
#-ICMP Echo 1921680010 192.168.0.139
#-ICMF Echo 192168.0010 192.1E8.0.139
#-|CMP Echo 192168010 192.168.0.139 i
+-|CMP Echo 192 168.0010 132.1668.0.133 ;I

For each found or manually specified NodeSpec there will be a root item in the tree (NodeSpec 0 above).
For information about NodeSpec's, see 'lP4-Protocol Settings' below. For each found or manually specified
Unit, there will be a Unit item inside the corresponding NodeSpec (Unit 0 in NodeSpec 0 above).

A black item indicates that it has no corresponding transactions or packets (e.g. NodeSpec and Unit
above). It just is used for proper grouping of the items in the tree. All colored items however, correspond to
one or more transactions or packets. When selecting such an item, the details of that item are displayed in
the 'details pane' and the corresponding transactions and packets are highlighted in the 'transactions and
packets' pane (see below). Note that bus resets like " are also displayed in black, but have a corresponding
item in the 'transactions and packets' pane.

The type of items that can be displayed are:

Node: displays a 1394 node with IP4 units inside that node below it. Each node gets a logical node id,
which is fixed for the entire recording. This logical node id is called a NodeSpec and is displayed in the
tree.

Unit; displays a IP4 unit inside a 1394 node. The tree shows the unit number and IP address(es) of the
unit as seen in packets sent by the unit.

TCP connection: groups all TCP packets belonging to a single TCP connection.

ICMP group: groups all ICMP packets belonging to a related series.

ARP group: groups all ICMP packets belonging to a related series.

UDP packet: a single UDP packet

TCP packet: a single TCP packet

Packet group: if a packet is fragmented the packet will be shown as a tree item with all the fragments
listed as children. The children will have added ' - Data' to their name.

Other IP protocols: any packet the analyzer doesn't handle specially is displayed on its own.

The following color scheme is used for these items:

item group

item sent by the unit that is part of a group
item received by the unit that is part of a group
ungrouped ICMP packet

un-handled IP packet

broadcast packet
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For each item in the tree two extra columns indicate the source and destination IP address. Where
relevant, the port number is appended to the IP address (e.g. for UDP and TCP packets). Some parts of an
IP address are in a special form: any part of an IP address ending on a series of .255 will be displayed as
.all. For example, 192.168.0.255 will be displayed as 192.168.0.all and 192.168.255.255 will be shown as
192.168.all. Also the IP address 0.0.0.0 is a special case and is displayed as 'none'. In some cases the
source and destination may have the symbols 'R<-' or 'R->' prepended to them. This indicates that a packet
is sent to or from a unit using a different IP number than the IP number the unit has (which the analyzer
assumes to be the IP number used in ARP requests of replies sent by the unit).

15.1.2.3. Details Pane
The middle part of the Protocol View shows the details of the item that is selected in the 'relations' pane. An

example that shows the details of an 'UDP broadcast' item follows:

Difset |0 Length I1?3 Mum, Trare, 11

Fiekds | Layout |
Field [ \valie -
i source I OsFFC2
- speciien 10 hi 0
speciier 1D o x5E
i version 1
b link. fragroent 1]
ethar_type 1P
- wErsion 4
i header length 5
4- type of zervice
- tatal length 161
ideritificabor 73
+F- flags
i~ fragment affset 1]
time to kve 4
- protocol uorP
header checksurm 1367
i source address 3232235530
b destination addiess 4026551054
ophons
- source port 1041
destination pot 1300
i length 141
b checksum 4mzs
i-- data 4D
w200

- data
o

[ e

offf

We will describe the different parts below:

Offset

This box displays the address (offset) of the start of the selected item.

Length

The 'Length' box shows the size of the selected item in bytes.

Num. Trans.
This box shows the number of transactions that corresponds to the selected item. For IP4 this will always
be 1.

Fields
The 'Fields' table shows the fields that are defined for the selected item and the corresponding values of
these fields. See example above.

Layout
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The 'Layout' shows the layout of the selected item. Like the 'Fields' table it shows the fields that are defined
for the selected item and the corresponding values of these fields. But now the fields are displayed
graphically inside data items. See below for an example of the layout view for the same item as shown in

the example above.

Difset I[I Length I'I?'EI Mum. Trans, |1

Fields | Layout |
£l
1
source |0 specifier |D hi
| WFFC2 0w0000
specihes |0 ko WETFION
[5E (000007
f ether_ype
0 (w0000 (0200
version| hlen | p d|b|r total length
|04 | w5 | O _IJLJIJIJ (00041
identifhcation drm fragment offset
40043 (ul)) 040000
time to live pratocol header checksum
Ol (11 | (w0557
gounce aidiess
CeCI008 20000,
destination addiesz
OxEFFFFFFA
soLrse poil deztination porl
(411 O=0FaC
leragth checksum
w0080 (3CL0
data data data data
(4D | (2D D53 0x45
data data data data ll

15.1.2.4. transactions and packets pane

The right most part of the Protocol View shows the sequence of all protocol packets and transactions found
(including those for IP4). The order of items in this list corresponds to the order of recording. It is the same
order as displayed in the Transaction View or Packets View of the Recorder. An example follows:

transachons sequence

|GMF broaccast ﬂ
Echa request

Echa reply

UDP brosdcast

UDP broadcast

ARP request

ARP request -
ARP request

ARP requast

ARP request

ARP request

UDP brosdcast

TCP Packet

TCP Packet

TCP Packet

TCP Packet

TCP Packet o
ARG ;IJ

Note that the colors identify the type of access and are the same as used in the 'relations' pane (see
above). All transactions and packets in this list that are not part of the protocol currently selected in the
'relation' pane are colored gray.
When a item is selected that consists of more than one packet or transaction, the items are highlighted with
a gray bar in the list on the 'transactions and packets' pane. (the selected item, which is also part of the

item, will still be highlighted with the usual selection color).
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15.1.2.5. IP4 Protocol Settings

When clicking the 'Protocol Settings' button in the toolbar of the Protocol View, the 'Protocol Settings' dialog
will be displayed. This dialog shows information used by the protocol analyzers to find and correctly analyze
the transactions. For each supported protocol, including 1P4, there is a tab page with protocol-specific
settings. The dialog will be initialized with all information that can be found automatically. If this is not
enough for a correct analysis (e.g. the IP4 units' FIFO address was not recorded), you can add this
information manually. An example of the dialog is shown below.

Prnrnrnl Analyzer Settings i ﬂﬁi
—Mode Specification
Search wrent} Found Lrts: | MICRDSOFT CORP, [0x0800480301131030]
Found ELIIES values: | SOMY CORPORATION LTD. [Ox08004E0E011310490] ;l Select/bdd

spec  EUIBY reseb 0 pesst1  reset 2 reset 3

0200460307 1310590 [SONY CORPORATION LTD.] fope [ e [u]
B 1 000 106000075822 () fope rong none: 2

Remove ] Mew I

™ Mak unhanded packets
seP | P4 |uoc | avic |

¥ Enable IP4 analyzsiz [~ lgrone MS loop detection packets
Linits
Unit  Mode zpec. | |P number FIFD addies:
0 [detec] [datec]
M1 1 (detect] [detect]
Remove | P |

T | Sl

S

In the dialog you see an upper part to specify one or more 'Node Specifications', and a lower part to specify
protocol-specific information. In between these two parts, general options can be selected.

For a correct analysis the Unit information of the IP4 device to be analyzed must be present. And if no FIFO
address was recorded, you also need to specify this for the Units where it is missing. To be able to specify
a Unit, you will first need to specify the device (Node Specification) the Unit is part of.

For more information about Node Specifications and the protocol-independent part of the Protocol Settings,
see Protocol Settings. For the IP4 protocol-specific settings, see below.

Node Specifications

If no IP4 Units were found automatically, you have to specify one or more Units manually. Before you can
specify a Unit you have to specify the node the Unit is part of, using a Node Specification. When the IP4
device is still connected to the bus after recording, you can use the 'Search Current' button to automatically
find IP4 Units. Adding such a Unit will create a Node Specification and Unit. The created Node
Specification will be filled automatically when possible. You probably will have to select correct nodes for
some reset segments. Make sure you have selected the IP4 node corrrectly for those reset segments for
which transaction and packets are recorded that you want to analyze. For more information on Node
Specifications, see Protocol Settings.

General options
Mark unhandled packets
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For information about this checkbox, please see Protocol Settings.

Protocol-specific information

Enable IP4 analysis

Check this box to enable the IP4 analyzer. All protocol tabs in this dialog have such a checkbox, which can
be useful if a recording contains data from several protocols, and you are not interested in some of these.

Ignore MS loop detection packets

While developing the IP4 analyzer at DAP Design, we sometimes made recordings containing IP packets
with an 'ether_type' value of 0x0777, which is not in any standard (yet). After some time we were informed
that this is a packet with a deliberate invalid signature that contains Microsoft specific data used to detect
loops in routed networks. Since the format of these packets is unknown, it might be useful to hide their
presence. Checking this box allows the analyzer to ignore such packets.

Units
In the Units table, one or more IP4 Units can be specified. The information in this table normally can be
found in the Configuration ROM of the IP4 node. It consists of:

Unit
Using the checkbox before each Unit in the table you can enable or disable each Unit individually for
analysis. If the box is not checked, the IP4-related transactions and packets for this Unit will be skipped.

Node Spec.
A Unit is part of a node. As explained before, nodes are specified using Node Specifications. The number
in this column corresponds to the Node-Specification numbers of the table in the upper part of the dialog.

IP number

The IP number of the unit. Any packet sent to or from this node with another IP address is assumed to

have been routed through this unit. Such routed packets will have a 'R->' prepended to the source or

destination address in the tree view. For this field there are three options:

¢ Manually specify the IP number of the unit (use a format like w.x.y.z.)

o Let the protocol analyzer use this first IP sent to or from this unit (select '(first)' from the combo box)

o Let the protocol analyzer find the IP number by looking only at ARP packets (select '(detect)' from the
combo box)

FIFO address

This is the address in the node where IP4 packets should be sent. This value can be automatically
detected using ARP packets (use value 'detect') or manually entered. Note that any value entered is
assumed to be in a hexadecimal notation.
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Chapter 16. Serial Bus Protocol (SBP)

16.1. Recorder Protocol View

One of the protocols supported by the Protocol View of the Recorder is the Serial-Bus Protocol (SBP). The
SBP-protocol analyzer software will scan through all transactions and packets to find SBP-compliant Units

and it will fill the 'relations' pane in the SBP tab page with SBP-related items, as described in Protocol View

and Protocol Settings. An example of the resulting Protocol View is displayed below.

EAFireSpy Recorder: C: FireSpy Dev/SW,/ QFireSpy  EXAMPLES/ SBP2example.fsr =10] x|
Fie Search FireSpy Recordes Wiew
o008 T @ 8 W | |o o [4ME
& Q [swms || M [200657064ms =] 0 R BB & & Time View 3
a | L
L
Kl B 2
4
I I % x|l=m@ Tranzactions View X
fransachion raquestes  responder | data offzet length  label Packets | Flow I Data ] Data Lapout I
1TSS Do o = RO O OOy o = s
Read Block ] 2 DO000FEZALZE 12 30 Al 0 N
wibe Block: i 2 OOOOOFEDEERD 35 v
Wwiite Block il 2 000300000030 ] 24 ad whileBlockReq [rety =]
‘whibe Quadet 2 0 FFFFFOOTOMO 4 45
feadBlck 0 2 maos 3 3
Read Block 0 2 DO0O0FEEA004 12 30 e
Wik Block 0 2 DOOOOFEEE?20 * il
wfiibe Block 0 2 0D0300000030 ] 24 _ﬂ
d
@ B |E . Protocol View 2
SEP ] Offset | 0FEDEEED  Length |36 Mum. Trans. |1 hansactions and packets
SEP relations ¥ zhow commend set specific format (SC51:COROM MMC2)) [bus reset 1) -
: wrke Management Agent
_..<F?fﬁg 0 Fields I Lapout I read Management ORE
5. oLogin I Field [Vake sl
5 Login i+~ pesipheral quaifies Connected s I:-rnr:unl:l Agert (Agen: Fes
i - Mananagement DRE [Login] pesipharal device ype COROM [MMC2) s E;rnrrund Fx;r;nl ent He
| i Lognresponze ;---mm\rahleml?thm 1 wrie Command Agent [Unsol. Stab
b Ghatus ;---|5|:|.-'1 EC wersion 0 write Command Agent [ORE Pointe
L Aoer: Flaast - ECMi version 0 read Command ORB
é---E‘mmran:I ADEELE 1= AMSI wersion Doas not claim contamanca b wreike Dats
i~ Unzal Stahus Enable i azpnc event 1eporting capabil) weite Slalus
& Command [SCSI: INQUIRY] -~ teminale task 0 wle Command Agerk (D oarbel]
L. Doobal i picamal ACA suppoited 1 iead Next ORB ponter
:—--Cu'nrrhund [5CS51: IMGUIRY] E---re:apnn&e data format 1 igad Command ORE
i iMewt ORE pointer read i~ addtional length L —
| Cimamatcanqunn | Cocbsiovess 0 A
i i~ wendor specific 0 ||-a|:i'h:|.;s-d‘ I:Idﬂé p;:h-n e
| LG rn.ill pait 1] 5 iy
-Doore - medium changer 0 ol
+- Coenmand [SCS1: INQUIRY) i relative: addressing 0 ke Stalus
;'"E":':'rte'l nked i 0 write Command Agenl [Doarbel)
++ Command [5C51- MODE SENSEN ) — cormmand queving 0 read Nest OFB pomiter
é'"Dl.'DIL'd h'El‘ﬂ:lr %pef_'lht 1] o read Command ORB
+- Command [SC5): MODE SENSE(D]) & vendar identification TEAC T wike Dals
:---DLDII‘.E| - " + praduct idenbhcation "CDWE1EER - wrke Shalus
- T TP e L (- ] [ [ [T T i k) B sty -
‘] 'I LI—Il 1] i _'|_I l‘\'r & Ciernmani & Frllllrl Wil --||'Ilr‘

It displays the result in three different parts. On the right (transactions and packets), all packets and
transactions found are displayed in the order they were detected on the bus. The left part (relations) shows
the relation between those items. The transactions and packets belonging together (e.g. all transactions
that are involved in one command) are grouped into tree items and these items are displayed hierarchically
in the 'relations' pane. In this tree you will find for instance:
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Management accesses
Command-agent accesses

Orb reads and next orb-pointer re-read
Data transfers including data tables
Orb status and unsolicited status

Bus resets

The details of the item selected in the relations tree, are displayed in the middle part of the Protocol View. It
displays the fields defined for the selected item and the values of those fields.

The SBP protocol is in fact a protocol to encapsulate other command-based protocols and supports the
movement of large blocks of data. Examples of such encapsulated command sets are the SCSI command
sets. The middle part of the SBP Protocol View (details) will show the contents of such commands if the
corresponding command set is supported by the Analyzer software. The name of these commands are
also shown in the left part (transactions relation).

Currently, the Analyzer supports version 2 of the SBP protocol (SBP2) and the following SCSI command
sets are supported:

CDROM MMC2
Direct-Access SBC
Optical-Memory SBC
Printer SSC

Processor SPC
Processor SPC2
Sequential-Access SSC
Simplified Direct-Access RBC
SPC General

SPC2 General
Write-Once SBC

16.1.1. How to use it

To display the SBP results, select the SBP tab page in the Protocol View of the Recorder. The Protocol
View can be displayed by selecting it in the 'View' menu of the Recorder.

IMPORTANT:

You will need an SBP-Protocol license key to be able to select this view. However, if you open a Recorder
file that was made with a Analyzer with a valid SBP license key installed, the Protocol View can be enabled,
even if you do not have a valid SBP license key yourself. For more information about license keys, see the
section about the License Manager.

The SBP-protocol analyzer needs some information from the Configuration ROM of a SBP device, to be
able to analyze the SBP transactions and packets corresponding to this device. It also needs the
information of a login command and response to be able to anaylze SBP commands. There are two ways
the analyzer can get this information: automatically or manually.

Automatically finding SBP information

To make sure the SBP analyzer finds the SBP information automatically, you should make sure that the
reading of Configuration ROM and the login command for the SBP unit are recorded. The
Configuration-ROM information is normally read after a bus reset. The login command normally is the first
command for an SBP unit.

One way to do this is to (re)connect the SBP device while the Recorder is recording data. You should also
take care that this recorded information is not removed from the recorder buffer because of recorder-buffer
overflow (cyclic recorder buffer). One way to do this is to stop the recorder before the cyclic buffer (the
buffer part before the trigger position) fills completely, or by generating a trigger before this part is filled
completely (see the Recorder for more information).

However, a reconnect command may be issued (instead of a login command) when the SBP unit was
disconnected for a short period (shorter than 20 seconds). In that case the analyzer misses some
information that was send during the login command and is not resend for a reconnect command. This
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missing information can be added manually, or you should make sure the SBP unit was disconnected for a
period longer than 20 seconds, so that a login command will be recorded.

Manually inputting SBP information

If no Configuration-ROM reads login-command is recorded, you will need to input this information manually.
Also if only part of this information can be found automatically, you will need to add information manually.
You can do this in the 'Protocol Settings' dialog. It can be opened by clicking the 'Protocol Settings' button
on the toolbar (see below). This dialog shows information used by the all-protocol analyzers. It initially
shows all information that it found automatically and you can change or add information manually. See the
description of the 'SBP-Protocol Settings' below for more information.

16.1.2. Details

The Protocol View consists of a toolbar on the top, with three parts below it: the 'relations' pane, the details
pane and the 'transactions and packets' pane.

16.1.2.1. Toolbar

At the top of the Protocol View you will find a toolbar with a few buttons:

In front of the name 'Protocol View' a star ™' will be displayed if the protocol-analysis settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzers. It initially shows information that was found automatically and you will be able to change
or add information. See 'SBP-Protocol Settings' below for more information.

I—}
=

Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

5
4

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

i

Show Transactions and Packets
This button toggles the display of the right pane at the right side of the Protocol View.

Triple Analyzers
For triple Analyzers the Toolbar looks as follows:

view D] &3 | I° x = Protocol View | 3¢

It contains the following additional control:

Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node.

16.1.2.2. relations pane

This pane shows all transactions and packets found, grouped into items and displayed in a tree. The tree
structure indicates the relation between the items. The items are not necessarily recorded in the same
order as displayed in this tree. However, all items inside the same item of the tree (at the same level) are
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listed in the same order as the order of recording the first corresponding packet of each item. To find out
the order of corresponding transactions and packets, see the 'transactions and packets' pane or take a
look at one of the other views of the Recorder (e.g. the Transactions View).

SBF

SBP relations -
- ¢NodeS pec 03
S clun O3
=+ <Logrn 03
— Login
i i—Mananagement ORE [Login)

- Lagir iesponss
b B takLes

i Agent Reset

EDI'I'IT'IE"IC SCCEES

i Ursol Status Enable

+- Command [SCSI: INQUIRY)

- Dioorbel

~+ Cammand [SCS1: INGUIRY]

i j=Mext ORB pointer read
—LCommand OREB [SC5: INQUIRY)

v Command (SCS1 INQUIRY]
\— Doorbel

- Command (SCSI: MODE SENSE(10]) -
‘| | 3|

For each found or manually specified NodeSpec there will be a root item in the tree (NodeSpec 0 above).
For information about NodeSpec's, see 'SBP-Protocol Settings' below. For each found or manually
specified Unit, there will be a Unit item inside the corresponding NodeSpec (Unit 0 in NodeSpec 0 above).
And for each found or manually specified login, there will be a Login item inside the corresponding Lun item
(Login 0 in Lun 0 above). These NodeSpec, Lun and Login items are colored black in the tree.

A black item indicates that it has no corresponding transactions or packets (e.g. NodeSpec and Unit
above). It just is used for proper grouping of the items in the tree. All colored items however correspond to
one or more transactions or packets. When selecting such an item, the details of that item are displayed in
the 'details pane' and the corresponding transactions and packets are highlighted in the 'transactions and
packets' pane (see below). Note that the black 'Command' items (see example above) do not have
corresponding transactions. It is also used to group the items belonging to the command. Note also that
bus resets like " are also displayed in black, but have a corresponding item in the 'transactions and
packets' pane.

The type of items that can be displayed are (listed in the same color as displayed in the tree):

item group

Management accesses
Command-agent accesses

Orb reads and next-orb pointer re-read
Data transfers including data tables
Orb status and unsolicited status

16.1.2.3. details pane

The middle part of the Protocol View shows the details of the item that is selected in the 'relations' pane. An
example that shows the details of a 'Login response' item follows:
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Dffset | 0sFBEDSCO  Length |64
F: show command set specific farmat

Fields | Layout |

MNun. Trans. |2

S5 Mirect-acces

5 [SEC]

Fiald

|'i.-"all.|a

+- segment{0]
+- gegment]1]
= segment[2]
length
i base

= segment]3]
length
i haze

+- segment[4]
+- segment|5]
- segment[E]
+~ segment|7]

<

4036

(= D0000Z3AA000

4098

(xO00003343000

We will describe the different parts below:

Offset

This box displays the address (offset) of the start of the selected item.

Length

The 'Length' box shows the size of the selected item in bytes.

Num. Trans.

This box shows the number of transactions that corresponds to the selected item. In the two examples in
the 'Fields' and 'Layout' descriptions below for instance, a data table is selected that consists of 8

transactions.

show command-set-specific format .
When a part of the item contains command-set-specific information, the user has the option to show the
command-set-specific part of the item. When the item does not contain command-set-specific information,
this option will be disabled. In the two example below, the same item is displayed without and with this

option checked.

Offset | 1sFBI0022  Length |22

N Trans. |1

[T show command set specific format [SCSI:Direct-access [SBC))

Fields | Layout |
Field | value
+-next ORE
+- data dezcriptor
- rictify Ve
— nig_fmt SBP2 standard
-~ dirgction Wiike
- gpeed 5400
-~ mas payload 2048 butes
page table present Mo
— page 5T Mot specified
- data size B
=+ command block
command datall] 0x25000000 [%...]
i~ command data[1] 000000000 [....]
- coinmand datal2] 000000000 [....]
4] | ]

Without the option checked (example above), all the fields of the item are listed, including the
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command-set-specific part (‘'command block' in the example above). Note however, that the
command-set-specific part is not formatted in this case. It is just the SBP definition of the ORB block.

Offzst | 0xFB30028  Length |32 Murn.Trans. |1

[+ ghow command set speciic format [SCSI:Direct-access [SBC))
Fields | Layout |

Field | v alue
-operabion code READ CAPACITY
i relative addiess 0
logical block, addiess 0
i~ patial medum indicator 0
= contral
-wendor speciiic 0
- roamnal LA CA
i~ flag 0
ek 0
4| | ]

When the 'show command-set-specific format' option is selected, only the command-set-specific part is
displayed. In the example above, the same item is selected, but now only the ‘command block' is shown. It
is formatted according to the format set defined in the SBP-Protocol Settings (see below). The used
command set is also shown after the check box. In the example above it is the SCSI-Direct-access (SBC)
command set.

Fields

The 'Fields' table shows the fields that are defined for the selected item and the corresponding values of
these fields.

When a part of the item contains command-set-specific information, the user has the option to show all the
item fields (including the unformatted command data) or only the command data formatted corresponding
to the defined command set. See 'show command-set-specific format .' above.

If the selected item consists of more then one transaction and one of these transactions is selected (in the
'transactions and packets' pane for instance), the fields corresponding to that transaction are highlighted. In
the example below, the selected item consists of 8 transactions and the third transaction of the item was
selected, which happens to correspond to the fields of the third table segment.

Offzet | WFBEDSCO  Length |6 Murn.Trans. |8

W chow renarsd s ecific farmat [SCS1:Direct-ac SECT
Fields | Layout |
Field | value

+- segment{0]

+- gegment]1]

= segment[2]

i~ length 4056

i hase (=00000Z54A000
= segment{3]

i =length 4056

i haze OxO00003343000
+- segment(4]

+- segment[3]

4 - gegment[E]

+- gegment(7]

4] | ]

Layout

The 'Layout' shows the layout of the selected item. Like the 'Fields' table it shows the fields that are defined
for the selected item and the corresponding values of these fields. But now the fields are displayed
graphically.
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When a part of the item contains command-set-specific information, the user has the option to show all the
item fields (including the unformatted command data) or only the command data formatted corresponding
to the defined command set. See 'show command-set-specific format .' above.

If the selected item consists of more than one transaction and one of these transactions is selected (in the
'transactions and packets' pane for instance), the fields corresponding to that transaction are highlighted. In
the example below, the item consists of 8 transactions and the third transaction of the item was selected,
which happens to correspond to the fields of the third table segment. It is infact the same situation as the
example above, but now the layout tab is selected.

Dffset | 0+FBE0SCO  Length |64 Musn.Trans. |2
M chow renard s cific farmat [SCS1:Direct-acc SELCY
Fields | Layout ]
length
01000
base
(0000334 C000
length
EEEENN 01000 |
hase [
(=M0000Z34B000
length
(%1000
baze
Ox0000035AA000
length
Ox1000 | _
)b =l

16.1.2.4. transactions and packets pane

The right-most part of the Protocol View shows the sequence of all protocol packets and transactions found
(including those for SBP). The order of items in this list corresponds to the order of recording. It is the same
order as displayed in the Transaction View or Packets View of the Recorder. An example follows:

tranzactions and packets

[bues rezet 1] -
Wile Managemernt S0er
read Managemert ORE

wiite Login response

wirite Shahus

wiite Command Agent [Agemt Reset)
wiite Command Agent

wite Command Agent (Unsol. Status Enable)
write Command &gent [ORE Pointer write
read Command ORB

wite Data

wite otahus

wiite Command Agent [Doorbel]

read Mext ORE pointes

rsad Command ORB

wiite Daata

wiite Shatus

write Command Agent [[oorbed] x
| | »

Note that the colors identify the type of access and are the same as used in the 'relations' pane (see
above). All transactions and packets in this list that are not part of the protocol currently selected in the
'relation' pane are colored gray.

When an item is selected that consists of more than one packet or transaction, the items are highlighted in
the 'transactions and packets' pane list with a gray bar (the selected item, which is also part of the item will
still be highlighted with the usual selection color).

The example below corresponds to the examples in the 'Fields' and 'Layout’ descriptions above. Thus the
selected item consists of 8 transactions and the third transaction is selected.
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tranzactions and packets

read Data d
wirite Statuz

write Command Agent [Doorbel]
write Command Agent [Doorbel]
write Command Agent [Doorbel]
read Data table

read Data

read Data

read Command ORE

read Data table

read Data

read Data

read Data table

iead Data

read Data

read Data table

read Data

read Data

read Data table

read Data

read Data

read Data table

read Data

read Data

read Data lable

read Data

read Data

read Data tabls

iead Data

read Data

wiite Status e
Y S J _rl_l

16.1.2.5. Protocol Settings

When clicking the 'Protocol Settings' button in the toolbar of the Protocol View, the 'Protocol Settings' dialog
will be displayed. This dialog shows information used by the protocol analyzers to find and correctly analyze
the transactions. For each supported protocol, including SBP, there is a tab page with protocol-specific
settings. The dialog will be initialized with all information that can be found automatically. If this is not
enough for a correct analysis (e.g. the correct login was not recorded), you can add this information
manually. An example of the dialog is shown below.
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mF'rull.n.nI Analyrer Seltings
Mode Specification
Seanch cument | Found Urats: I".-'E T TECHHOLOGIESMHC. (D000 01 000040 27) lun O [3CS1)

Foured EUIEA vakies: | V5T TECHMOLOGIES. INC. (0x00D0010100004027)

e ELINGA reel ) pemel ]l pemel 2 pesel 3 pedel 4
CuD0C DO D000ADZT (WS T TECHHOLOGIES, INC.) rone rone 3 1 rone
Flemaos | Mesw I

[T Mark unhandled packsts

seP | ird | | avic | reepeon |
¥ Enable SEP ansysis
Uritz mial Lagns
Unk  MNode spec.  Mansg fgent ORE size Command Set Legnlr  Req Mode  Comm Agenl Stalus Fila ORE peinter
o O=30000 12 SCS|:Drect-acoess [SEC)
Flemans | M I ; I New
Ok | | [T Modfied I Modiied since load Q

In the dialog you see an upper part to specify one or more 'Node Specifications', and a lower part to specify
protocol-specific information. In between these two parts, general options can be selected.

In the protocol-specific part one or more 'Units' can be specified for each protocol. For a correct analysis
the Unit information of the SBP device to be analyzed must be present. And if no login command was
recorded, you also need to specify an initial login. To be able to specify a Unit, you will first need to specify
the device (Node Specification) the Unit is part of.

For more information about Node Specifications and the protocol-independent part of the Protocol Settings,
see Protocol Settings. For the SBP-protocol-specific settings, see below.

Node Specifications

If no SBP Units were found automatically, you have to specify one or more Units manually. Before you can
specify a Unit you have to specify the node the Unit is part of, using a Node Specification. When the SBP
device is still connected to the bus after recording, you can use the 'Search Current' button to automatically
find SBP Units. Adding such a Unit will create a Node Specification and Unit. The created Node
Specification will be filled automatically when possible. You probably will have to select correct nodes for
some reset segments. Make sure you have selected the SBP node corrrectly for those reset segments for
which transaction and packets are recorded that you want to analyze.

General Options
Mark unhandled packets
For information about this checkbox, please see Protocol Settings.

Protocol-specific information

Enable SBP analysis

Check this box to enable the SBP analyzer. All protocol tabs in this dialog have such a checkbox, which
can be useful if a recording contains data from several protocols, and you're not interested in some of
these.

Units

In the Units table, one or more SBP Units can be specified. The information in this table normally can be
found in the Configuration ROM of the SBP node.

It consists of:

o Unit: Using the checkbox before each Unit in the table you can enable or disable each Unit individually
for analysis. If the box is not checked, the SBP-related transactions and packets for this Unit will be
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skipped.

e Node Spec.: A Unit is part of a node. As explained before, nodes are specified using Node
Specifications. The number in this column corresponds to the Node-Specification numbers of the table in
the upper part of the dialog.

e Management Agent: This is the offset (in the CSR registers) of the Management-Agent registers. If this
value can not be found automatically, you could try to figure out this value yourself by looking in the
Transactions View of the Recorder and searching for one of the first 8-byte writes to the SBP device.
This could be the write of the Management-agent register to start a login request. Just subtract
OxFFFFF0000000 from the offset written to and use that value as the Management-Agent offset value in
the table.

e ORB size: This is the maximum size of the ORB block in bytes. Normally this is 32.

e Command Set: This defines the command set to be used for the command-set-specific formatting. If you
have to fill it in manually, you can select one of the supported command sets. If you do not know which
command set the SBP device supports, just try one and check for formatting errors after analyzing. If not
all commands could be displayed in command-set-specific format, you probably have selected the wrong
set.

initial Logins

If the login command (and response) are not recorded, you will have to fill in some login information that
normally is obtained by the login command and response of the login command, to be able to analyze SBP
commands. Note that if the login command and responses are recorded properly, no 'initial Logins' need to
be specified. It is called 'initial' logins, because the analyzer uses this information and starts as if a login
command and response were detected with the specified values, before it starts analyzing the

transactions.
initial Loging
LoginlD | Aeq Mode | Comm. Agent Statuz Fifo ORE pointer
0 010000 0900000020 OxFB24004
Remove e

The information consists of:

e Login ID: This is the login ID normally returned by the login response. Its value is only needed for some
Management Agent commands like logout and reconnect. If you do not know the value, use 0. A wrong
value results in not matching the logout or reconnect to the correct login. But after analyzing once, you
will probably see additional logins in the 'relation’ pane that lead you to the correct value.

e Requesting Node: This is the node ID of the node that requested the login. This value is needed to
correctly identify accesses to the SBP device. If you do not know the value, try to find a Command-Agent
write transaction (see below) and use the node ID of the requester of that transaction. Note that it should
correspond to the node ID of the SBP device in the first reset segment. After the first reset, this value is
not used anymore, because a new login or reconnect will result in a new value.

e Command Agent: To be able to detect Command-Agent access (doorbell write, ORB pointer write, etc)
the Command-Agent offset is needed. Normally this value is returned by the login response. If a login is
not recorded, you have to try to find this value yourself.

To find this value, search in the Transaction View of the Recorder for write transactions to the SBP
device, which write to one of the CSR registers of the SBP device. During the SBP protocol the
requesting device probably does write a lot of times to the doorbel register (register offset 0x10 from start
of Command Agent and 4 bytes size) or ORB pointer write register (register offset 0x08 form start of
Command Agent and size of 8 bytes). From these transaction offsets you can calculate the
Command-Agent offset (subtract OXFFFFFO000000 and the little register offset mentioned above).

e Status Fifo: The address to which the SBP device should write status information is normally given in the
login command. So to correctly analyze the commands that include status information, while a login
command is not recorded, you should find out this value yourself.

Search in the Transactions View for write transactions of 8 bytes (mostly) to maximal 32 bytes (seldom),
with the SBP device as requester. If you see many of these transactions that write to the same address,
this could be the status fifo address. Fill it in, try it and if status formatting errors occur, you probably have
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the wrong one.

e ORB pointer: This field is needed if the first write to the 'ORB pointer write' register was not recorded. If
your login was not recorded, this one is probably not recorded either. If you found the Command Agent
above, it is easy to find this one. Just search for the first write transaction to the 'ORB pointer write'
(offset 0x08 from Command Agent offset). And use the value of the data that is written (the 'ORB
offset').

16.2. Editing SBP2 Formats

The Analyzer software supports a number of standard SCSI command sets for the SBP2 protocol. If you
however need support for a command set not supported by the Analyzer SBP2 software, then you can
define your own custom command set using the FormatEditor.

For each custom command set you have to create a file with a number of format defintions, called a format
set. The defined command set can be used by the Recorder SBP2 analyzer to display the commands and
associated data and status in the correct format. It also can be used in the Filter Sets for the Filter/Trigger
logic to define conditions on the fields in particular command packets or data packets.

You can create a new format set with the FormatEditor and start building your format defintions from
scratch. But probably the easiest way is to open an existing format file for the SBP2 protocol and adapt it to
your needs.

16.2.1. Example

Below the file sbp_scsi_ RBC-SimpDirectAcc.dff has been loaded as an example of a SBP2 format set.

Definitionz IF'arameters Set options |

Faormat D efinitions | Dezcription ermars

- <WSFormat]

- <WSFormat:

<] | ]

The upper tree format defintions (color magenta) are definitions available for the Analyzer. The 'command’
and 'data’ format definitions must be present to implement a correct command set. The format definition
'status' is only needed when the status format differs from the standard SBP2 status format.

The other defintions (color blue) are macro definitions, used by the upper tree definitions.

16.2.1.1. Command

The format definition 'command' defines the format of the command part of a SBP2 command ORB block.
Below the 'command' definition is shown in more detail.
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Il Format Editor: C:/FireSpyDev,/SW/QFireSpy/ appdir/formatsets/sbp_scsi_RBC-SimpDirectAcc.dif = |EI|5|

File Edit Insert

*D I *F *M *B *R *s "I *A *T *E I P’ Definition Update Hesult | Result
Definitions I Parameters I Set options I Input parameters Ouput parameters
name | default | name | wvalue | TETE value
Format Definitions | Description errors o evpd i} operation_code 18
El-<command: crddt 0 crddt 1
operation code page_format i} - evpd 0
El- ¢ gwitch: operation codes parameter_list_length 0
--<case: FORMAT UNIT: service_action ] -
Bl <case: INQUIRE > length i
resanved aperation_cade i}
crddt mode 1]
evpd
page of operation code
i reserved
- allocation length
G- <case: MODE SELECT(E]> Field alue wvalue:
[ <caze: MODE SENSE(E]- " operalion code INGUIRY ;I
G- <case: PERSISTEMT RESERVE M . cmddt 1 i] 7
[~ <caze: PERSISTEMT RESERYE QUT> evpd i operation code
I:I--<casei PREVEMT ALLOW MEDILM RE page of operation code 0 012 —
M- <caze: READ(10): ‘... alosation length 1 . DD
G- <caze: READ CAPACITY> [ 2 7
. A page or operation code
<case: RESERVE(E) _ILI L vendor specific 0 0x00
4 L niormal ACA )
- flag 0 000
Field name: Icmddt o link 0 allocagsgolength
— 4« [ > wendor s| |nac:a| flag | lirk:
Specifications I “Walue Stings I Walue I _I ] ] ojajo
size [bits]: |1 i digits: Idynamic ﬂ
display as: |Decima| LI chort name: |
[V output paramneter [~ force reparse LI
M. bits: |48 3: I~ fived size Clear data |
&

The command always starts with an operation code field. The format of the remaining bytes depend on the
value of this operation code. A 'switch' item is used to implement the different commands. The
implementation of the 'INQUIRE' command is shown (‘case INQUIRE' item expanded) in more detail. One
of its field is the 'cmddt' field. This field is selected and thus the properties of it are dispayed below the
definitions tree. There you can see that it is a one bit field. Notice also that the 'output parameter' checkbox
has been checked, meaning that the formatting of this command packet will result in an output parameter
called 'cmddt' with the value of that bit. We will explain below why this is needed.

In the right pane ('Result’ pane), the result of the selected definition (‘command') is shown. We see the
'operation code' field at the start. For the 'operation code' field we filled in the value 18 to test the 'INQUIRE'
command. It is followed by a reserved field (only visible in the layout view), followed by the one bit 'cmddt'
field, etc. As you can see for this command tree output parameters are generated: 'operation_code’,
'emddt' and 'epvd'. These parameters are used to be able to format the data associated with the command
(see below).

16.2.1.2. Data

The format definition 'data’ defines the format of the data block associated with a particular command. The
format of the data depends on the value of the operation code of the command and depending on the
command type, it may depend on other fields from the command. Below the 'data’ is shown in more detail.
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Il Format Editor: C:/FirespyDey,;/SW, /QFirespy; appdir/formatsets/sbp_scsi RBC-SimpDirectAcc.dif - Dlll
File Edit Insert

*D { * F *M *B *R *3 * | * *T *E I ‘% Definition Update Result | Result
Definitions I Parameters I Set optios I Input parameters Dl prrpinicss
narme | default | name | wvalue | (TEIE walue
Format Definitions I Description emors =] * =vpd a * operation_code 18
- <command: page_farmat 1] + croddt 1
B <datar parameter_list_length 01
service_action ] L
Bl < switch opcodes length 0
El-<caze: INGUIRE> mods 0 =
- <if: evpds
B <elee if: ernddts
E- <if: not evpds
- ¢ penpheral qualifier> —
- < peripheral device tppe>
teserved
- gLippart
- version d Yalue value:
-~ 1egerved - peripheral qualifier Connected =
-~ reserved peripheral device type  Direct-access [SBC 1 7
- CDB size support Operation code sup De”DhBIUal qua_._| DerlpheraDI %EUV'CE tpe
- <repeaty wergion Complies to AMS] " n
L.CDE data CDEB size 4 0=00 | SUDSDDI
[ <elser CODEB datal0] 1] wersion
<casze: MODE SENSE[E): CDE data[1] 0 0x03
.. ¢ raze MONE SELECTIRR _lLI CDE data[2] o
—|—ri‘ t . CDE datal3] o 0:00
Repeat name: | CDD;DSUize
0x04
Lntil - ‘I I_’I CD%d&Ia[D]
i
Jcount) Add £58 datall]
—— 0x00
Ch % fdaﬂla[Z]
|valuel'CDE size") Add £08 daiad] |
I~ check AFTER each iteration W10 j
¥ Add index to iterations Mum. bits: m [ fived size: Clear data |

v

As for the 'command' format, the 'data’ format depends on the 'operation code'. A 'switch' item is used to
implement the formats for the different operation codes. The value of the operation code is however not
included in the packet (as it was for the 'command' format). In fact the operation code value is the value of
the operation code in the command packet. Therefore the 'operation_code' output parameter was
generated by the 'command' format. For the 'data’ format, the 'operation_code' is an input parameter. In
fact, all output parameters generated by the corresponding 'command’ format are used as input
parameters for the 'data’ format when the Analyzer formats the 'data’ block.

The implementation of the 'INQUIRE' command is shown in more detail. The format for the data of this
'INQUIRE' command depends on some more field values from the associated command block. These
fields are 'cmddt' and 'epvd'. Therefore these are input parameters for the 'data’ defintion too, and their
values will be set to the values of the corresponding output parameters that are generated when the
corresponding 'command' block was formatted (in case the 'INQUIRE' command was formatted).

other input parameters
Beside the parameters generated by the corresponding ‘command' format, there are also a few other input
parameters which can be used by the 'data’ format definition:

Input parameter name value

dataSize This is the value of the 'data size' field of the
command ORB block of the corresponding
command. It holds the size of the data block in
number of bytes.

reading This is the value of the 'direction’ field of the
command ORB block of the corresponding
command. A value of 1 means that data is transfered
[from' the SBP2 device (note that this corresponds to
write transactions from the SBP2 device point of
view). A value of 0 means that data is transferws 'to’

the SBP2 device (read transactions).
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16.2.1.3. Status

The format definition 'status' defines the format of the command set dependent part of the status block.
This is the part of the status block after the first two quadlets. It only need to be present when it differs from
the standard format for a SBP2 status packet.

Below the 'status' definition is shown in more detail.

Il Format Editor: C:/FireSpyDey/SW /QFireSpy/appdir/formatsets;/sbp_scsi_RBC-SimpDirectAcc.dif = Ellil
File Edit Insert

*D { F'"™M "B "R "8 "I "A T "E [ '3 Definition Update Result | Result
Definitions I Parameters I Set options | Irput parameters Ouput parameters
name | default | name ‘ valug | hame walue
Farmat Definitions I Description errars 1= evpd a * length B
- <commands cimddt 0
.. cdata> page_farmat 0
B¢ statusy parameter_list_length 0
e <if: endy service_action 1] L
e shatus format operation_code ]
E-<if format < 25 mode 0 E
- status
- valid
mark,
- BOM
- ilegal length indicator
- Lzenze keyr
- <zenze code+qualifiers
- <if: end>
- <informationy Field Value walue:|
(- <if: end> - status farmat Current eror =
- <CDB dependent: - shatus GOOD 0 7
B <if: end> vaiid 0 Rl e
- fru - mark ] — i
wald mark |eam | i zense key
- sehse key dependent - EOm 0 0O ol0l|ao 00
[H- <repeat> - ilegal length indicator 0 sense code+gualiier
G- <elser sense key Mo sense 00000
[#- < azcil - genge code+qualifier 0=0000
[+~ <databytes> - infarmation 000000000 L :
[~ <mode page> - command specific info | 0x00000000 D':UDD’S’U%EU”D
[#-<mode page codex - fru 0
[#- <peripheral device type: - senze key dependent 0
[#- < peripheral qualifier: — - wendaor dependent 0
[ <reserveds
[#- <zenze code+qualiiier:
- ¢sense command specific infor L
rcommend specf . ot
sf
Macro name: ICDE dependent
I~ Display Hierarchy F
u
L s 0x00
Diefinitian Isense command specific info Select | 4 | |ﬂ ey eetar
Walue parl: I Add Bty 1
Walue parZ: I Add
vendar dependent
0x00000000 J
Mum. bits: I'IED 3: [ fined size Clear data |
4

Here we can see an example of the use of a macro definition. The selected item in the definitions tree is a
macro call. The properties below show that the macro with name 'sense command specific info' will be
called. This macro is shown lower in the definitions tree. In this case it consists of only one field, the
‘command specific info' field.

other input parameters
The following input parameters can be used by the 'status’ format definition:

Input parameter name value
length This is the value of the 'length’ field in the first

quadlet of the status block. It holds the size of the
total status block in number of quadlets minus 1.
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16.2.2. Set Options

To be able to use the format definitions in this format set for the SBP2 protocol you need to set the correct
'Set options. Below the 'Set options' of the example file are shown.

Set type: | SBP ﬂ
Set ke n =

Set name: |SESI:SimpIified direct-acceszs [(REC]
[v Bute layout

The 'Set type' should be 'SBP'. The 'Set key' must be set to 0. The 'Set name' must be unique for all SBP2
type files. So you should fill in some other name here.

When the Analyzer application finds two SBP2 format sets with the same 'Set name' then a warning will be
and the second one will be ignored. This is a valid way to overrule an existing format set.

Automatic set recognition

SBP2 command sets can automatically be selected by special values in the CSR ROM. For all SBP2
devices, somewhere in this ROM there must be a device-type value. These device type numbers are
associated with a device type name. If this name equals the part of the format set 'Set name' after the “
SCSI:” text, then this format set will automatically be used for that SBP2 device.

Currently the following device-types and associated strings are defined:

Device type number Device type name Supported by Analyzer?
0 Direct-access (SBC) Yes
1 Sequential-access (SSC) Yes
2 Printer (SSC) Yes
3 Processor (SPC2) Yes
4 \Write-once (SBC) Yes
5 CDROM (MMC2) Yes
6 Scanner (SCSI2) No
7 Optical memory (SBC) Yes
8 [Medium changer (SMC) No
9 Communication (SCSI2) No
10 IASC IT8 device No
11 IASC IT8 device No
12 Storage array controller (SCC2) No
13 Enclosure services (SES) No
14 Simplified direct-access (RBC) Yes
15 Optical card reader/writer (OCRW) [No
16 Reserved for bridging expanders |

17 Object-based storage (OSD) No

Thus the example command set described above will be used automatically when a device type value of 14
has been found in the CSR ROM.

If you want to implement a command set for a device type not listed above and you want that it will be
recognized automatically, then you must expand the list above. This list is part of the format set with file
name 'sbp_scsi_general.dff'. If you open this file, you will see a format definition named 'device type'. See
below.
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Drefinitionz Parameters

Set ophions

Faormat D efinitions

Description ermaors

(- <command:

- <data>

- <device type>

P fedevice type

-- <ahatuss

-- ¢zenze code+qualifier:

-- <zenze information:
[ {zenze keys

1]

[ <zenze command specific infax

Field name: Idevice type

Specifications | Yalue Stings I‘-.falue |

Inz. before [ztart] Walue | endalue text ;I
13 Enclozure services [SES]
ins. after 14 Simpified direct-access (RBC)
Delete 15 Optical card readerAwriter [0CHW] |
16 Reserved for bridging expanders LI

The one and only field of this format definition has been selected and the properties of this field are shown
below the tree. The 'Value Strings' tab of the properties has been selected. This page shows all the defined
device type numbers and the associated strings. You may add your strings here. Keep its 'Set name' and
'Set type' the same and save the file at some other place. If you include the path name of the folder, where
the file is stored, in the Custom Formats Directories for the Analyzer (see below), then this file will overrule

the original and the new device types will be recognized by the Analyzer.
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Chapter 17. Automotive Multimedia Interface - Collaboration

protocol (AMI-C)

17.1. Recorder Protocol View

One of the protocols supported by the Protocol View of the Recorder is the Automotive Multimedia
Interface - Collaboration (AMI-C) protocol. The AMI-C protocol-analyzer software will scan through all
transactions and packets to find AMI-C-compliant Units and it will fill the 'relations' pane in the AMI-C
tab-page with AMI-C-related items. An example of the resulting Protocol View is displayed below.

I 1P E [ *Protocol Yiew | X
AMI-C | Dffset| 04FFFFROO00B00. Length| 16 Murn Trans. | 1 transactions and packets
AMIC relatons Fields | Layout | [FbE“PS Eejritnjin Ty |
T <r:lodeSPec o Field Value FCP Response: Fleport
=)< Unlt 0> TS 4 FCP Command::In
+-WIP Application Transaction::Body Message Clazs FCP Response: Fleport
- WIP Application Transaction:Body Message Class e o FCP Cammand::Inguire
i FOP Command:R eport - Reserved u FCF Responze:Report
- WIF &pplication Transaction: Body Message Class E‘ ’e‘Ml C Frame FCF Command::Inquire
- IP Application Transaction:Body Message Class - Meszage Length a FCP Responze: Report
H HIP Application Tranzaction:Body Message Clazz System Bit a FCP Carnrnand::Repart
3. <NodeSpec 1s Reserved il FCF Command::Report
Ieelnit 15 Priciity a FCF Command:Repart
4 WP dpplication Transaction:Body Message Class More ] u FCF Command::Report
2-WIP application Transaction:Body Message Class Tranzaction 1D 2 FCF Command: Report
1 | P Command:Inquire Multi-frame Seguence D 1]
: i FCP Response: Report B- .-’-‘«_pplication Tranzaction
- WIP Application Transaction::Body Message Class - Dest Logical Address o
+-WIP Application Transaction:;: Body Message Class - Fype invalid
e IMum i}
- Source Logical Address
FTwpe invalid
e INum 2
- Reserved
- Confirmation Flag
- Mezzage Type

4]

|

- Meszage Class

|

2R

)|y |

It displays the result in three different parts. At the right (transactions and packets), all found packets and
transactions are displayed in the order they were detected on the bus. The left part (relations) shows the
relation between these items. The transactions and packets belonging together (e.g. all transactions that
form a single FCP command) are grouped into tree items and these items are displayed hierarchically in
the 'relations’ pane. In this tree you will find for instance:

e FCP commands and responses

e Bus resets

The details of the item selected in the relations tree, are displayed in the middle part of the Protocol View. It
displays the fields defined for the selected item and the values of those fields.

17.1.1. How to use it

To display the AMI-C results, select the AMI-C tab page in the Protocol View of the Recorder. The Protocol
View can be displayed by selecting it in the 'View' menu of the Recorder.

IMPORTANT:

You will need an AMI-C-Protocol license key to be able to select this view. However, if you open a Recorder
file that was made with a Analyzer with a valid AMI-C license key installed, the Protocol View can be
enabled, even if you do not have a valid AMI-C license key yourself. For more information about license

keys, click here.
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The AMI-C-protocol analyzer needs some information from the Configuration ROM of a AMI-C device, to
be able to analyze the AMI-C transactions and packets corresponding to this device. There are two ways
the analyzer can get this information: automatically or manually.

Automatically finding AMI-C information

To make sure the AMI-C analyzer finds the AMI-C information automatically, you should make sure that the
reading of Configuration ROM for the node id of the unit is recorded. The Configuration-ROM information is
normally read after a bus reset. One way to do this is to (re)connect the AMI-C device while the Recorder is
recording data. You should also take care that this recorded information is not removed from the recorder
buffer because of recorder buffer overflow (cyclic recorder buffer). One way to do this is to stop the
recorder before the cyclic buffer (the buffer part before the trigger position) fills completely, or by generating
a trigger before this part is filled completely (see the Recorder for more information).

Manually inputting AMI-C information

If no Configuration-ROM reads are recorded, you will need to input this information manually. Also, if only
part of this information can be found automatically, you will need to add information manually. You can do
this in the 'Protocol Settings' dialog. It can be opened by clicking the 'Protocol Settings' button on the
toolbar (see below). This dialog shows information used by the all-protocol analyzers. It initially shows all
information that it found automatically and you can change or add information manually. See the
description of the "AMI-C-Protocol Settings' below for more information.

17.1.2. Details

The AMI-C-Protocol View consists of a toolbar on the top, with three parts below it: the 'relations' pane, the
details pane and the 'transactions and packets' pane.

17.1.2.1. Toolbar

At the top of the Protocol View you will find a toolbar with a few buttons:

I I x IE[ *Protocol Yiew | x

In front of the name 'Protocol View' a star ™' will be displayed if the protocol analysis settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzers. It initially shows information that was found automatically and you will be able to change
or add information. See ' AMI-C-Protocol Settings' below for more information.

I—}
=

Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

=

4

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

i

Show Transactions and Packets
This button toggles the display of the right pane on the right side of the Protocol View.

Triple Analyzer
For triple Analyzers, the Toolbar looks as follows:
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I > % ’EI Protocol Yiew | 3¢

It contains the following additional control:

Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node.

17.1.2.2. Relations Pane

This pane shows all transactions and packets found, grouped into items and displayed in a tree. The tree
structure indicates the relation between the items. The items are not necessarily recorded in the same
order as displayed in this tree. However, all items inside the same item of the tree (at the same level) are
listed in the same order as the first corresponding packet of each item was recorded. To find out the order
of corresponding transactions and packets, see the 'transactions and packets' pane or take a look at one of
the other views of the Recorder (e.g. the Transactions View).

Inside the Unit items, the following items can displayed:

FCP commands usually consist of a command transaction, followed by a response transaction. Both are
grouped into the 'FCP command' items. See example below.

AMI-C

AMI-C relations
3 <ModeSpec 0>
2 < Unit 0
i-IP Application Tranzaction:Body Message Class
<P Application Transaction: Body Message Class
: b FCP Command::Fepart
4;---'\-"IF' Application Tranzaction: Body Meszage Class
4;---'\-"IF' Application Tranzaction: Body Meszage Class
+-WIP Application Transaction:Body Meszage Class
=~ ¢ModeSpec 13
- <Unit 13
4;---'\-"IF' Application Tranzaction: Body Meszage Class
%""-.-"|P Application Tranzaction: Body Meszage Class
; FCP Command::lnguire
: t FCP Rlesponse: Feport
4;---"9"|F' Application Tranzaction: Body Meszage Class
+-¥IP Application Transaction:Body Meszage Class

¥-

4| | i

For each found or manually specified NodeSpec there will be a root item in the tree (NodeSpec 0 above).
For information about NodeSpec's, see 'lP4-Protocol Settings' below. For each found or manually specified
Unit, there will be a Unit item inside the corresponding NodeSpec (Unit 0 in NodeSpec 0 above).

17.1.2.3. Details Pane

The middle part of the Protocol View shows the details of the item that is selected in the 'relations' pane. An
example that shows the details of an 'AMI-C message' item follows:

When selecting a transaction in the 'Transactions and packets' pane, the details of that transaction are
listed this pane. You can choose between a Field view or a Layout view.

We will describe the different parts below:

Offset
This box displays the address (offset) of the start of the selected item.
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Length
The 'Length’ box shows the size of the selected item in bytes.

Num. Trans.
This box shows the number of transactions that corresponds to the selected item. For AMI-C this will
always be 1.

Fields
The 'Fields' table shows the fields that are defined for the selected item and the corresponding values of
these fields.

Layout

The 'Layout' shows the layout of the selected item. Like the 'Fields' table it shows the fields that are defined
for the selected item and the corresponding values of these fields. But now the fields are displayed
graphically inside data item.

Below we show some field and layout examples of different types of items.

AMI-C command or response

If a AMI-C command transaction or AMI-C response transaction is selected, the fields and the values of
these fields defined for the corresponding command or response are shown.

The formatting of the command and response depends on the subunit type, encoded in the command or
response. If the Analyzer supports the defined subunit type, the command and response will be formatted
corresponding the command set definition of that subunit type. The supported types are listed at the
beginning of this manual.

In the two examples below the response of a INQUIRE command is selected. The first example shows the
Fields view, the second example shows the Layout view.

Offzet I O=FFFFFOOO0B 00 Length I 16 . Trans. I 1

Figldz ILa_I,u:uut I

Field " alue
CTS 4
ACC 1]
Reserved I 0

= AMI-C Frame

Mezzage Length n
System Bit n
Rezerved n
Friority n
kore n
Tranzaction 1D 4
kulti-frame Sequence 1D n

=+ Application Tranzaction
+- Dest Logical Address
+- Source Logical Address

Reserved n
Confirmation Flag n
Meszzage Type Inguire
Meszzage Clazsz Management Class
“ R Object Property Felease version number

4| |
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Offzet I 0=FFFFFOO00BO0 . Length I 16 Hurn. Tranz. I 1

Fields | Layout |
1] a1 _I
CTS | ACC FReserved
Oxd4 | O=0 0000000
hMezzage Length |SR...|P... M Tranzaction (Db ulti-frame 5.
D000 of oo 005 Q00
FType [Mum
0000071 001
FType [ L
Q000071 01
Feze..CMe... Meszage Clazz0Object Prope...
0«0 |0f 0 Ox02 0«00

17.1.2.4. transactions and packets pane

The right-most part of the Protocol View shows the sequence of all found protocol packets and transactions
(including those for AMI-C). The order of items in this list corresponds to the order of recording. It is the
same order as displayed in the Transaction View or Packets View of the Recorder. An example follows:

tranzactionz and packets

FCF Command::Inguire
FCF Responze: Repaort
FCP Command:Inguire
FCP Rezponze::Report
FCP Comrmatid:: Inquire
FCF Responze: Repaort
FCF Command::Inguire
FCF Responze: Repaort
FCF Command:: Feport
FCP Command::Feport
FCP Command::Report
FCP Comrmatid:: Fepart
FCP Command:: Report

KN — _>I_I
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When an item is selected that consists of more than one packet or transaction, the items are highlighted in
the 'transactions and packets' pane list with a gray bar (the selected item, which is also part of the item will
still be highlighted with the usual selection color).

17.1.2.5. AMI-C-Protocol Settings

When clicking the 'Protocol Settings' button in the toolbar of the Protocol View, the 'Protocol Settings' dialog
will be displayed. This dialog shows information used by the protocol analyzers to find and correctly analyze
the transactions. For each supported protocol, including AMI-C, there is a tab page with protocol-specific
settings. The dialog will be initialized with all information that can be found automatically. If this is not
enough for a correct analysis, you can add this information manually. An example of the dialog is shown
below.

EPrutucul Analyzer Settings

—Mode Specification

i

Search currentl Found Units:

| SONY CORPORATION LTD. [0x03004501016202CC]

x| Selectitdd |

Found EUIGS values: | SONY CORPORATION LTD. [0x03004601016202CC]

| Selectitdd |

wpec | ELIGS rezet 0 reset 1 reset 2 reset 3| reset 4| rezet B | rezet B reset 7
002004601 0TE202CC [SONY CORPORATIOM LTD.] hone  none  none  hone  hone 2 2 noke
Remowve | =T |

[~ iMark unhandled packets;

SEP | IP4 | IoC |xw,=|: | AMI-C |

[+ Enable analysis

—Unitz

nit Mode spec.
r 1]

Remove | MHew |

Apply |

] I Cancel |
v

In the dialog you see an upper part to specify one or more 'Node Specifications', and a lower part to specify
protocol specific information. In between these two parts, general options can be selected.

For a correct analysis, the Unit information of the AMI-C device to be analyzed must be present. To be able
to specify a Unit, you will first need to specify the device (Node Specification) the Unit is part of.

For more information about Node Specifications and the protocol independent part of the Protocol Settings,
see Protocol Settings. For the AMI-C-protocol-specific settings, see below.

Node Specifications

If no AMI-C Units were found automatically, you have to specify one or more Units manually. Before you
can specify a Unit, you have to specify the node the Unit is part of using a Node Specification. When the
AMI-C device is still connected to the bus after recording, you can use the 'Search Current' button to
automatically find AMI-C Units. Adding such a Unit will create a Node Specification and Unit. The created
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Node Specification will be filled automatically when possible. You probably will have to select correct nodes
for some reset segments. Make sure you have selected the AMI-C node correctly for those reset segments
for which transaction and packets are recorded that you want to analyze. For more information on Node
Specifications, see Protocol Settings.

General options
Mark unhandled packets
For information about this checkbox, please see Protocol Settings.

Protocol specific information

Enable AMI-C analysis

Check this box to enable the AMI-C analyzer. All protocol tabs in this dialog have such a checkbox, which
can be useful if a recording contains data from several protocols, and you are not interested in some of
these.

Units

In the Units table, one or more AMI-C Units can be specified. The information in this table normally can be

found in the Configuration ROM of the AMI-C node. It consists of:

o Unit: Using the checkbox before each Unit in the table you can enable or disable each Unit individually
for analysis. If the box is not checked, the AMI-C-related transactions and packets for this Unit will be
skipped.

e Node Spec.: A Unit is part of a node. As explained before, nodes are specified using Node
Specifications. The number in this column corresponds to the Node-Specification numbers of the table in
the upper part of the dialog.

17.2. Editing AMI-C Formats

The Analyzer software supports AMI-C command sets for the AMI-C protocol compliant with standard ISO
22902. If, however, you need support for a command set not supported by the Analyzer AMI-C software,
then you can define your own custom command set using the FormatEditor.

For each custom command set you have to create a format set file, with a format definition for the VIP
frame. The defined command set can be used by the AMI-C analyzer to display the commands and
associated responses in the correct format. It can also be used in the Filter Sets for the Filter/Trigger logic
to define conditions on the fields in particular command or response.

You could create a new format set with the FormatEditor and start building your format defintions from

scratch. But probably the easiest way is to open an existing format file for the AMI-C protocol and adapt it
to your needs.

17.2.1. Example

The first format definition, called 'VIP Frame' (color magenta) defines the format for the AMI-C commands
and responses. It always needs to be present in a format set for the AMI-C protocol.

The other definitions (color blue) are macro definitions.
VIP Frame

The format definition 'VIP Frame' defines the format of the commands and responses for AMI-C protocol.
Below the 'VIP Frame' definition is shown in more detail.
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% Format P [m] 5|
File Edit Insert Help
*D I *F'M "B "R "8 "I "2 T "E I 4 Definition [Ipdate Riesult | Result
Definitions I Parameters | Set options | Imput parameters OupLt parameters
hame | default | =b | name | walug | (LS wale
Fommat Definitions I (= EOC -
- <VIF Frame> length 0
CTS
- AT
- Reserved
<l CTS> (el Value || ==l
B <if: ACCs LTS 4 2, . =
- AMI-C Frame ML 0
0 Pl it
- ':Estsag; tLength = AM"EEFS'::; et i Messzge Length |SFU |F'D rgTransaalénn IOl o5
ystem Bi x N A
Reserved b System Bit 1} FTupe THum
- Priority Reserved 1] Dx000011 [y
- bore Friarity 0 FType TNum
- Tranzaction D More 0 Bl 1)
Mulihame Sequence |0 ransaction |D i} Hsig EM: Essﬂafgzﬁ\assﬂh\ecatxggﬂpe \ds:gfnlel
- <if: Systern Bit == 13 Multi-frame Sequence 1D 1}
- <E|s: System Bit == 0> B- App\icalion Trarsaction ‘E':%h ‘dS:HgE' ‘E:g%h ndféﬂ
(- <AMI-C.4pplication Transaclions [ Dest Logical Address H idenfifier length | AmicCrdtF...|  identiier
[+ <AM1-C.System Transactions - Flype Door 0x02 0xi01 0«00 0«02
- <AmicAPAAibutS M5 I Frant haod length data identifier length
- <AmicAPANCLIRD ata el Wity gl LA0]
5 <AmicAPANChime> Door bee sy ||| (i) || e
8 jiﬁi;ﬁ:in‘:iﬂi”wma -~ Reserved Efm"l pee \%ngah Amicgdraétts idangger I%”%E‘h
mi fror 4 2 1 2
- <AmicAPAHE roiStatus> Confimation Flag 0 AmichrBtts, | identifier length | Amichndtts
[ <AmicAPALock Types - Message Type Command (000 002 001 002
[ <AmicAPARMpéctionss - Mesgzage Class tManagement Class
[ <AmicAPARMpParameterss - Object Property Mode information announce
- <AmicAPAtM saConversion: £+ SEQUENCE
[ <AmicAPAtMuteState> 48
- <AmicAPatN etOperstars: 3
[ <AmicAPAHN et S tatuss
[ <AmicAPAtOutgoingCall 2
B <AmicAPAtFegisteritates 1
[ <AmicAPAS M S Description: o
- <AmicAPAtS elected: functionType
B cAmicAPAHS mCardInfo identifier 2
B < AmichPAHT elNumbers> length 1
- <AmicBMAlaiBagState> v AmicCmattFunctionT vpe transtd anage
[ <AmicBMAtAntennatoves B instanceum
B ¢AmicBMAtAntennaState: identifier 2
[ <AmicBMAHCore TopState: 1
B <AmicBMANCHsy LIS WS Laty a
[+ <AmicBMARD oorlnsthum: -
« o :
1
3
Field name: [4CC B semvices —
= SEQUENCE
Specifications I Walue Strings I Walug | identifier 48
o length ]
size [bitz) |4 num digits: |dynamic ﬂ specific service(0]
- identifier 2
display as IDeclmaI vI short name: - length 1
" AmicMnatSpecificService  sarviced ;l

[~ output parameter

[~ force reparse

Mum. bits: |352 2 I fieedsize Cloar data

4

As you can see above, the 'VIP Frame' format definition starts with fields 'CTS' and 'ACC'. To identify 'VIP
Frame' these values have to be 'CTS'=4 and 'ACC'=0. 'AMI-C Frame' is encapsulated in 'VIP Frame' and
has two possible transactions:
- Application transaction, 'System Bit'=0,
'System Bit'=1 and 'Priority'=3.

- System transaction,

Set options

To be able to use the format definitions in this format set for the AMI-C protocol you need to set the correct
'Set options'. Below the 'Set options' of the AMI-C format set are shown.
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Defirtionz | Parameters | Set options |

Set type: I.-'i'-.MI-E ;I
Set key: S

Set name; Igeneral

[T Buyte lapout

The 'Set type' should be 'AMI-C'. The 'Set key' must be set to the subunit type corresponding to the
command set you have implemented by this format set. The 'Set name' must be unique for all AMI-C type
files. So you should fill in some other suitable name here.

When the Analyzer application finds two AMI-C format sets with the same 'Set name' then a warning will be
displayed and the second one will be ignored. This is a valid way to overrule an existing format set.

Automatic set recognition

When the Analyzer needs to format an AMI-C command or response block, it uses the value of the 'subunit
type' field of that command or response block to select the correct format set and thus the correct
formating for the block. It will search for a format set with 'Set type' AMI-C and with a 'Set key' equal to the
'subunit type' field.
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Chapter 18. Custom Protocols

Custom-made protocols are supported by the Protocol View of the Recorder. The protocol analyzer takes
into account the custom-made protocols for which protocol definitions are available. A protocol definition lay
down the behavior of a custom-made protocol. Protocol definitions are created with the Protocol editor.

The protocol analyzer will scan through all transactions to find custom-made protocol compliant items and it
will fill the tab page related to the custom-made protocol in the 'relation' pane with these items, as
described in Protocol View and Protocol Settings. An example of the resulting Protocol View is displayed
below.

@][ I |E|| “Protacol View | ¥
P | (1] |.-’~.~.”C |'\"E | ‘LB "SBF: Field ILn.“:u: I vanzzeiong and pIoa:
T [zuz oz | =]
QJ,,.O!’I df:o £ Sl vl ROM 325800
= iHindetiper. 1 zus ~anell =5 i1 [3240)
Sl lnkin el Sl 1= [ 1 A1)
re—— | T o] Rt
A —uz a3 q[n3e] ROM-16 |REAZD]

el 1 R
PN P
M

n i [ —

18.1. What is it

18.2.

The custom protocol view displays the result in three different parts. At the right (transactions and packets),
all found resets and transactions are displayed in the order they were detected on the bus. The left part
(relations) shows the relation between these items. The transactions belonging to tree items are displayed
hierarchically in the 'relations' pane. At this moment only one to one relations will exists. The spin-off effect
of a write or read transaction is not supported by the protocol definition yet.

The details of the item selected in the relations tree, are displayed in the middle part of the Protocol View. It
displays the fields defined for the selected item and the values of those fields.

How to use it

To display the Custom-made protocol results, select the related tab page in the Protocol View of the
Recorder. The Protocol View can be displayed by selecting it in the 'View' menu of the Recorder.

IMPORTANT:

In order to select this view the protocol analyzer must take into account the protocol definitions of the
custom-made protocols. The location of the protocol definitions must therefore be specified in the Settings
dialog tab page 'Protocols'. The Settings dialog is opened by selecting it in the "Windows' menu.

The protocol analyzer needs some information from the Configuration ROM of a device, which support the
custom-made protocol, to be able to analyze transactions corresponding to this device. There are two ways
the analyzer can get this information: automatically or manually.

Automatically finding custom-made protocol information

To make sure the protocol analyzer finds the custom-made protocol information automatically, you should
make sure that the Configuration-ROM is read. The Configuration-ROM information is normally read after a
bus reset. One way to do this is to (re)connect the device while the Recorder is recording data. You should
also take care that this recorded information is not removed from the recorder buffer because of
recorder-buffer overflow (cyclic recorder buffer). One way to do this is to stop the recorder before the cyclic
buffer (the buffer part before the trigger position) fills completely, or by generating a trigger before this part
is filled completely (see the Recorder for more information).
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Manually inputting custom-made protocol information

If no Configuration-ROM reads are recorded, you will need to input this information manually. Also if only
part of this information can be found automatically, you will need to add information manually. You can do
this in the 'Protocol Settings' dialog. It can be opened by clicking the 'Protocol Settings' button on the
toolbar (see below). This dialog shows information used by the protocol analyzer. It initially shows all
information that it found automatically and you can change or add information manually. See the
description of the 'Custom-made Protocol Settings' below for more information.

18.3. Details

The Protocol View consists of a toolbar on the top, with three parts below it: the 'relations' pane, the details
pane and the 'transactions and packets' pane.

18.3.1. Toolbar

At the top of the Protocol View you will find a toolbar with a few buttons:

@i. o |E[ TProtecol Yiew | K

In front of the name 'Protocol View' a star ™' will be displayed if the protocol analysis settings have been
modified.

Protocol Settings

When clicking this button, the 'Protocol Settings' dialog will be displayed. It shows information used by the
protocol analyzer. It initially shows information that was found automatically and you will be able to change
or add information. See 'Custom-made Protocol Settings' below for more information.

I+
Go to next item with warning(s)
When clicking this button, the next item that contains one or more warnings will be selected.

=

4

Go to next item with error(s)
When clicking this button, the next item that contains one or more errors will be selected.

i

Show Transactions and Packets
This button toggles the display of the right pane at the right side of the Protocol View.

Triple Analyzers
For triple Analyzers the toolbar looks as follows:

@l | R ’El “Frotocal Yiew | 3¢

It contains the following additional control:

Analyzer node select control
With this control you are able to select the protocol analysis result of each supported Analyzer node.

18.3.2. Relations Pane

This pane shows all custom-made protocol items found by the protocol analyzer and displayed in a tree.
The tree structure indicates the relation between the items. All items of the tree are listed in the same order
as the corresponding transaction of each item was recorded.
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Cuztom relations
5 <ModeSpec 0
- <Urit 0
=TT
Bk +1
- ROk +3
- ROk+12
- ROM+16
=Ty
- B0k +4
- ROk +3
-~ ROM+12
~ROM+16

For each found or manually specified NodeSpec there will be a root item in the tree (NodeSpec 0 above).
For information about NodeSpec's, see 'Custom-made Protocol Settings' below. For each found or
manually specified Unit, there will be a Unit item inside the corresponding NodeSpec (Unit 0 in NodeSpec 0

above).

A black item indicates that it has no corresponding transactions or packets (e.g. NodeSpec and Unit
above). It just is used for proper grouping of the items in the tree. All colored items however correspond to
one transaction. When selecting such an item, the details of that item are displayed in the 'details pane' and
the corresponding transaction is highlighted in the 'transactions and packets' pane (see below).

18.3.3. Details Pane

The middle part of the Protocol View shows the details of the item that is selected in the 'relations' pane. An

example that shows the details of a ROM+4 item follows:

Fieldz ILaynut |

Field " alue
bz name[0] 1 [0w31]
buz name(1] 3033
buz name[Z] 9 [0w39]
bus name[3] 4 [Cr34]

1]

We will describe the different parts below:

Fields

The 'Fields' table shows the fields that are defined for the selected item and the corresponding values of
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these fields. See example above.

Layout

The 'Layout' shows the layout of the selected item. Like the 'Fields' table it shows the fields that are defined
for the selected item and the corresponding values of these fields. But now the fields are displayed
graphically inside data items. See below for an example of the layout view for the same item as shown in
the example above.

Fieldz | Layout |

|

1] |

buz name[d] | buz name[1] | buz name[Z] | bus name[3]
031 033 039 034

El

18.3.4. Transaction and packets pane

The right most part of the Protocol View shows the sequence of all protocol packets and transactions found
(including those for custom-made protocol). The order of items in this list corresponds to the order of
recording. It is the same order as displayed in the Transaction View or Packets View of the Recorder. An
example follows:

tranzactionz and packets

[busz reset 1] J
ROM [READ)

ROM+4 [READ]

ROM+3 [READ]
ROM+12 [READ]
ROM+16 [READ]
[buz reset 2]
ROM [READ)
ROM+4 [READ)
ROM+8 [READ)
ROM+12 [READ]
ROM+16 [READ]

. il

Note that the colors identify the type of access and are the same as used in the 'relations' pane (see
above). All transactions and packets in this list that are not part of the protocol currently selected in the
'relation’ pane are colored gray.
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18.3.5. Custom Protocol Settings

When clicking the 'Protocol Settings' button in the toolbar of the Protocol View, the 'Protocol Settings' dialog
will be displayed. This dialog shows information used by the protocol analyzer to find and correctly analyze
the transactions. For each supported protocol, including custom-made protocols, there is a tab page with
protocol-specific settings. The dialog will be initialized with all information that can be found automatically. If
this is not enough for a correct analysis you can add this information manually.

An example of the dialog is shown below.

EPmLuLd Biraly mer SelLings [ il

Hoze Spocficatizn

Seah n.um;-ui.I Suon- Unila |'u'9' TECHHMOLCEIES RC., FE 1 [Z00C 001010000327 L 07505 = el

Suono EJ B wzles I'u'ﬁ' TECHMOLCFIES. IMC [0:2023 201 01 0Z02a02 7] = et
sper LHE 4 =k e
ARt o PEPTIREI L Imi ==
Ficmioss: I M |

r H =l uhznzl=d packets:

FIE | 14 |||:| |,W:|: |v!; |'1| | "ZBFZ

Iw  mabe =relms

—1 rils

Lt Foadis o,
0

E—. | iz |

Ok, I LIpy | Lohoe

In the dialog you see an upper part to specify one or more 'Node Specifications', and a lower part to specify
protocol-specific information. In between these two parts, general options can be selected.

For a correct analysis the Unit information of the device which support the custom-made protocol to be
analyzed must be present To be able to specify a Unit, you will first need to specify the device (Node
Specification) the Unit is a part of.

For more information about Node Specifications and the protocol-independent part of the Protocol Settings,
see Protocol Settings. For the custom-made protocol-specific settings, see below.

Node Specifications

If no custom-made protocol Units were found automatically, you have to specify one or more Units
manually. Before you can specify a Unit you have to specify the node the Unit is part of, using a Node
Specification. When the device which support the custom-made protocol is still connected to the bus after
recording, you can use the 'Search Current' button to automatically find these Units. Adding such a Unit will
create a Node Specification and Unit. The created Node Specification will be filled automatically when
possible. You probably will have to select correct nodes for some reset segments. Make sure you have
selected the correct node for those reset segments for which transaction and packets are recorded that you
want to analyze. For more information on Node Specifications, see Protocol Settings.

General options
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Mark unhandled packets
For information about this checkbox, please see Protocol Settings.

Protocol-specific information

Enable analysis

Check this box to enable the analysis of this custom-made protocol. All protocol tabs in this dialog have
such a checkbox, which can be useful if a recording contains data from several protocols, and you are not
interested in some of these.

Units
In the Units table, one or more custom-made protocol Units can be specified. The information in this table
normally can be found in the Configuration ROM of the node of which Unit is part of. It consists of:

Unit

Using the checkbox before each Unit in the table you can enable or disable each Unit individually for
analysis. If the box is not checked, the custom-made protocol related transactions for this Unit will be
skipped.

Node Spec.
A Unit is part of a node. As explained before, nodes are specified using Node Specifications. The number
in this column corresponds to the Node-Specification numbers of the table in the upper part of the dialog.

18.3.6. SBP-2 Example

For the custom protocol SBP-2 example it's prerequisite to add directory ‘example’ to 2 tab-pages of the
settings dialog. These are tab-pages ‘Protocols’ and ‘Directories’. For a detail description of these
tab-pages, see sections Protocol Settings and Directory Settings.

The directory addition to tab-page ‘Protocols’ will include directory ‘examples’ to the custom protocols
search paths. The custom protocol SBP-2 is defined in file ‘sbp2.pfs’.

The directory addition to tab-page ‘Directories’ will include directory ‘examples’ to the custom formats
search paths. The custom format of the custom protocol SBP-2 is defined in file ‘ROMConfig.dff’.

The custom protocol SBP-2 is recognized by the Protocol View of the Recorder after restart of the Analyzer
application.
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Chapter 19. Settings

19.1.

How to use it

You can open the Settings window by selecting the 'Settings' command from the Tools menu at the top of
the main window or one of the other open windows. An example of the Settings dialog is shown below. All
pages of the settings dialog will be described in the following sections.

19.2. Details

19.2.1. Global Settings

19.2.1.1. Appearance

& settings

With the settings dialog you can control all kinds of Analyzer settings. There are general settings like which
windows should open when the application is started, and there are settings for individual windows. The
settings are persistent. So, when starting the Analyzer application the next time, the last settings will be
applied automatically.Since the redesign of the settingsdialog in version 4.1, device dependent settings are
saved per analyzer.

Global
A ppEarance
Custom Formats
LM Devices
kil 394
Lo Protocol

FireSuitedpplication
- Startup
‘e T opology

Recorder
L Recordings

Scriphor

—LColors

¥ Usze FireSpy appearance

—wfifidow Title
¥ Show Device Type

[~ Show Device Alias

[~ Show Senial Humber

[~ Show Bus Mumber [PCI Devices anly)

[~ Show Device Mumber [PCI Devices anly]

Help |

Cancel

Ay

Colors

The example above shows the Appearance settings page in the Global section. It contains the following
setting groups:
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If the 'Use Analyzer appearance' box is checked, the Analyzer-type colors will be used for all windows. If
this box is not checked, the standard system colors will be used. All examples in this manual use the
Analyzer-type colors.

After changing the checkbox, you can use the 'Apply' or 'OK' button to activate it. Note that the little main
window always uses the Analyzer-type colors.

Window Title

Every window of the application can show a number of items:

-Device Type. FireSpy810, FireStealth,..

-Device Alias. Can be chosen by the user in the Alias section of each device

-Serial Number.
-Bus Number. The PCI bus enumerates devices by their Bus en Device number.

19.2.1.2. Custom Formats

Msetings 2| x|

Global
é----.ﬁ.ppearance
tom Formats
- LAN Devices
kil1334
e Protocol

FireSuitedpplication
= Startup
‘o T opology

Recorder
L Recordings

Sripor

— Cuztom Formats Directanies

C: /Program Files/FireDiagriosti

Add Directany... Remove Directony

Help | Cancel Apply

Custom Formats Directories
This list box can be used to define all locations the software should search for custom formats. For more
information about custom formats, please read the Format Editor section.
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19.2.1.3. LAN Devices

Misettings 21|

Global
L AppEarance

—LAM FireSpy IP Addrezses

- Custom Formats 192162.0.123
R LAM Devices

kdil1.334

- Protocol
FireSutedpplication

Startup

- Topology
Recorder

‘e Recordings
Scriptor

Add P Address... Remove P Addressz

Configuration
Filter T nager

Help | Cancel Apply

The FireDiagnosticsSuite can use Analyzers connected via ethernet after they are configured with the
EthernetConfig tool. To have the application look for an ethernet device, add its IP Address in the box
above.
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19.2.1.4. Mil1394

7

Q Settings

Global
i Appearance

- Custom Formats

- Debug

LAN Devices

L Pratocal
Fire Suite Application

Recorder
i Recordings
Scriptor

Mil13945ignalManitor
i Preferences

= Configuration
- Fitter Trigger
i~ Memory

SUBD Connectaor

Introduction to Mil13594 XML Settings. ..

— v Use Mil1354 XML Settings (recommended)

|C:iHreSpyDevisware DiagnosticsSuite examples.Mil 13534 5ettings 2ml

—I Use legacy Settings method

—Channel File

IC:. Fire SpyDev /sw.installer/example files/Mil 1394 5lots Bxample csv

—Signal Definttions Fle

IC:. Fire SpyDewv /sw. Fire Diagnostics Suite/bin/signaldefs cav

— liming

Frame Length 12500 =

-
-

Frame Length Margin |50 p=

—General Settings

[T Use default channel definttions instead of those stored in recordings

Help

Cancel | Apply I

Mil1394 Protocol

The picture above shows the Mil1394 protocol settings page.

As of software version 5 it is recommended to use an XML file to define all important aspects of the
AS5643 protocol according to the specifications of the program. An example file named
"Mil1394Settings.xml" is installed with the application and can be changed as needed. Please contact
support@daptechnology.com if you are wondering an XML file already exists for the specific program you

are working on, for example JSF.

For more information about the XML file format, see the XML settings file format section.

For more information about slot definitions, please read the Mil1394 Protocol Settings section. Signal
definitions are explained in the Signal Monitor and the Signal Definitions file format sections.

General Settings

When the checkbox is checked and a FireSpy recording is opened, the channel definitions in the file will be
overruled by the channel definitions configured through this dialog.
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19.2.1.5. Protocol

Misettings 2|

Global
L AppEarance
Custorn Formats LC:/Program Filez/FireDiagnos Suite/Cugtarn Protocalz
LAM Devices
kil 334

— Cuztom Pratocaol Directories

Protocol

FireSutedpplication

Startup

- Topology
Recorder

‘e Recordings
Scriptor

Add Directony... Remove Directony

Configuration
Filter T nager

Help | Cancel Apply

Custom Protocol Directories

The picture above shows the custom protocols. It can be used to define all locations the application should
search for custom protocol definitions. For more information about custom protocols, please read the
Protocol Editor section.

Depending on your license, this setting might be disabled.
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19.2.2. FireSuiteApplication
19.2.2.1. Startup

Wseings 2| x|

Global .
E----.ﬁ.ppearance —Open at Application start
- Cugtom Farmats [ Monitor Window
ﬁ:«lgg:wces [T Recorder Window
i Pratacol [T Commander ‘Windaw

FireSuitedpplication

[T Generator Window

- ElEl
b T opalogy [T Scriptor Wwindow
Recorder

= Recordings —WYergion warmings

Scriptar : - _
e Editar v Display warning if no license for latest version

Help | Cancel Lmply

Open at Application start

In this box you can specify which windows should open at application start. In the example above, none of
the windows will open. The little main window will always open at startup.

If you want to change these settings, you need to apply the new settings. The next time the application is
started, the new settings will be loaded and the specified windows will open.

Version warnings

If the checkbox with label 'Display warning if no license for latest version' is checked, the application will
display a warning if no license key is installed for the latest version the software supports. If this latest
license key is not installed, the latest features will be disabled.

You can use the License Manager to add new license keys. If you want new keys or want to try a temporary
key (for evaluation) please contact support@daptechnology.com.
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19.2.2.2. Topology

Misettings 21|

Global
L AppEarance
Custorn Formats C:/Pragram Filez/FireDiagnos Suite/Custam lcons
LAk Devices
kil 334
- Protocol
FireSutedpplication
i Startup
Recorder
‘e Recordings
Scriptor

— Cuztom lcan Directories

Add Directony... Remove Directony

Configuration
Filter T nager

Help | Cancel Apply

Custom Icons Directories
This list box can be used to define all locations the software should search for custom icons used by the
Topology view of the Commander. For more details, please read the Commander Topology section.
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19.2.3. Recorder
19.2.3.1. Recordings

Q Settings @

Global

i Appearance
Custom Formats Location: |z:"-.F!eu:u:urdings"-.Temp _I
LAN Devices
il 1354

L Protocol i
FreSuiteApplication —Default folderto save Recordings

- Startup |z:"-.Hec:ordings J

i Topology

Recorder —Extemal Timing

..... ¥ Use Bdemal Timing when available

— Temporary Recorder Data

Max File Size: [10 4 GB

Misc —UTC Time Format
I hh:mm:ss zzz ;l

-~ Mias —UTC Date Format
i Configuration

FitterTrigger I ;I

SUBD Connector

Help Cancel || oty

Temporary Recorder Data

This setting only applies to Third Generation Analyzers. In this box you can choose a folder location where
to store temporary recording files that are created during recording and the maximum file size. Please
choose a folder on a fast hard drive or SSD to keep up with the data that is received on the bus. If the host
can not keep up writing the data to disk while making the Recording, the Recording will be stopped as soon
as the FireSpy on-board memory is filled.

Initial location of recordings
In this box you can specify the folder that is initially used for opening and saving Recorder files. The first
time you open or save a Recorder file after changing this setting, the file dialog to open or save a file will
display the specified folder.

External Timing

Some devices can be configured to use external timing, for example from an IRIG source. If you want to
have the recorder use this external timing, you should enable this option. The recorder then can show an
extra field which represents the external timing.

UTC Time Format
This combo box can be used to specify a time format to be used in the Recorder packet view to show the
UTC packet time stamp

UTC Data Format
This combo box can be used to specify a time format to be used in the Recorder packet view to show the
UTC packet time stamp date
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19.2.4. Scriptor
19.2.4.1. Editor

2l x|

Global
E----.ﬁ.ppearance
- Cugtom Farmats
- LAN Devices
kil1394
e Protocol
FireSuitedpplication
= Startup
‘o T opology
Recorder
L Recordings
Sripor

—Highlight Calors
Drefault

Commett
Feadonly
Error

Compiler Directive

IW Keyword
IW Operation
W Literal
W Macro
[aozoro

[fz2008
[fo00000
s
oo

Help |

Al

Highlight colors
This section contains several color settings that can be changed to let the Scriptor tree editor use different
colors for syntax highlighting. It contains the following items:

Default: All text that is not covered by one of the other highlight items
Comment: Source code that is commented out by using the "//" characters

Readonly: All source code that is read-only. For example: The built-in function declarations and the sub

nodes of a Macro

Error: All source code lines that contain an error are displayed in red if the cursor is not at that line
Compiler Directive: All keywords that start with a "#" character

Keyword: All script keywords. For example: while, for, if and all data types
Operation: All script operation symbols. For example: "+", "-" or "=="
Literal: All literal values. For example "1.123", "OxFFF" or "true"

Macro: All macro names
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19.2.4.2. Misc

Misettings 2|

Global
L AppEarance
Custorn Formats |E:£F‘rngram Filez/FireDiagnostics Suite/Scripks _I
LAk Devices
- Ml 394 —Cantral Panel
- Protocol
FireSutedpplication
Startup
- Topology
Recorder
‘e Recordings
Scriptor
- Editar

—Default Seripts Falder

[+ Send Initial Yalues before Starting the Scriptor on Eveny Start.

Configuration
Filter T nager

Help | Cancel Apply

Default Scripts Folder
Specify a folder here that will be used as the default folder for scripts. This folder will be the starting point of
a file open or file save dialog is displayed.

Send initial values before starting the Scriptor on every start.
When input control are used on the Control Panel, they only send their values to the scriptor when they are
changed. This option will cause the ControlPanel to send its values before the script is started.

19.2.5. Mil1394 Signal Monitor

Enter topic text here.
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19.2.5.1. Preferences

Q Settings @

G!?F:.Lpeamnce —Control Label Colors

i~ Custom Formats ¥ Enable auto label color selection

- LAN Devices . .
- Mil1394

Recorder
i Recordings
Scriptor

Mil13945ignalManitor

defaults

LIIIII

Configuration
Fitter Trigger

Help Cancel | Apply I

Control Label Colors

When Controls are added to the Mil1394 Signal Monitor Controls View the label color can automatically be
chosen from a predefined set of colors. To enable this functionality the check box "Enable auto label color
selection" needs to be checked. When unchecked, labels will be set to black.

A selection of 30 different colors can be predefined by the user. Simply click on one of the color boxes and
select a color from the dialog that will be shown. By pressing the "defaults" button, all colors will be reset to
the default value.

The software does not look at the order in which the colors are defined. It simply picks the color that it
believes is ideal based on colors already used (can be one of the colors picked from this dialog or colors
that the user manually chose for their control label) and the background color set for the Control Panel.
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19.2.6. Device
19.2.6.1. Alias

Aliases
The Aliases setting allows an user to enter a nickname to a device and/or its busses. The device name can
be used to change the window name. The bus names are currently only used by the monitor.
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19.2.6.2. Configuration
Il Settings

Global
- Appearance
Cuztom Formats
LAk Devices
kdil1.334
- Protocol
FireSutedpplication
Startup
- Topology
Recorder
‘e Recordings
Scriptor

Self Test

When the "Test Memory During Configuration" option is enabled, the analyzer will tests its own RAM during

the configuration phase of the device. It will be visible to the user by showing a progress dialog.

Mil1394 Mode

If enabled, the generator can be used for generating Mil1394 Streams instead of standard 1394

isochronous streams. Furthermore, the Scriptor will also contain some additional Mil1394 Functions for

Frame timing.
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19.2.6.3. Connection

Misettings (x|

Global
- Appearance
Custorn Formats

i Lk Dievices . I I
- Mil1 334 Polaiity & | Nomal =
- Pratacal Polarity B I Marrmal *I

FireSutedpplication

Startup

- Topology
Recorder

‘e Recordings
Scriptor

[rata Pickup Logic Connection Settings

B436E [FireStealth810...
- Bilias
- Configuration

- Filter T rigger

- b emory

- Py

- SUBD Connector

Help | Cancel Apply

Data-Pickup Logic Connection-Settings

As the FireStealth does not have auto detection of the bus speed, the user must supply it by means of
these configuration settings.

Setting the line speed can be done by making a selection in the Speed box between S800, S400, S200 and
S100.

Setting the cable polarity of the cable connected to port A of the FireStealth can be done by making a
selection in the PolarityA box between Normal and Inverted.

Setting the cable polarity of the cable connected to port B of the FireStealth can be done by making a
selection in the PolarityB box between Normal and Inverted.

Note that any change in the Data Pickup Logic Connection Settings will result in a resynchronization
attempt of the FireStealth to the IEEE 1394b bus.
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19.2.6.4. External Timing

Q Settings @
Global
... Appearance ¥ Enable Extemal Timing Source
Custom Formats —Synchronization Mode
i LAN Devices
- Mil1394 e
b Pratocol i~ Slave
Fire Suite Application
Startup —Extemnal Time Fomat
HECI::::;IDW #* Free running
b Recordings i~ IRIGB 122
Scriptor
Editor —Current Time
= Misc
Mil1394SignalMoritor UTC: | 0 2:35:0
L Preferences

C504U (Fire Spy3850)
- Alias

- Configuration

- Fitter Trigger

- |DC Connector

- Memorny

- WHDCI Connectar

Help Cancel Apply

The FireSpy385X is capable of synchronization between multiple analyzers by setting one as a time master
and the others as time slave. Time on the master can be configured either using an internal clock running
in free running mode or using an IRIG timing source (in combination with a DapTechnology IRIG
Demodulator) to synchronize the internal clock. Currently the Recorder is the only module capable of using
the external timing.

Synchronization Mode

When using External synchronization, one analyzer must be set to Master and other devices must be set to
slave.

External Time Format
The following time formats are supported:
¢ Free Running
¢ IRIGB 122
B: BCD Time-Of-Year in 1 second steps, Straight Binary Seconds-Of-Day and 27 Control Function bits
1: Sine Wave, amplitude modulated
2: 1kHz
2: BCD Time-Of-Year

Current Time
This field will show the time from the IRIG source when connected correctly. If this field shows "Could not
detect a clock”, Recorder will not be able to use external timing.
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19.2.6.5. FilterTrigger

d

Global
- Appearance
Cuztom Formats
LAk Devices
kdil1.334
- Protocol

FireSutedpplication

Startup

- Topology
Recorder

‘e Recordings
Scriptor

{

[mitial Filters T riager file

|E:£F‘rngram Filez/FireDiagnostics Suite/Filker TrigaerT rigger0nE mar. fzf _I

Help |

Cancel Apply

Initial Filter/Trigger file

This box specifies the file that should be opened in the Filter/Trigger Settings dialog and that should be
uploaded to the Analyzer (if connected) at application start. You can change the file by using the '‘Browse'
button, which will start a file dialog to choose a file. Filter/Trigger files have a default extension of .fsf. If you
want no initial Filter/Trigger file please click the 'Clear' button. The next time the application is started, the
specified Filter/Trigger setting will be read from this file.
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19.2.6.6. IDC Connector

Msettings 2]
Global . .
E"".ﬁ.ppearance 20 pin |DC header (all PCI FireSpy)
Cuztom Formats s T R e
- LEN Devioes EEvEbi el
b b1 294 R I B G I B i B
~Protoca \\\M A/
FireSutedpplication 0 3 700 0 o o
- Startup ooooooooon E}Hﬂ
T opology :
Recorder
- Recordings ausl 7 scoptor [T A0uts [T Aed
S'E:"FEET auxl ¥ scoptor [ A0wB [ AnB
I'-.-1|sIE|::|r ausz 7 scrptor [ A0wC [T AnC
auxd ¥ sciptor [T A0OwD [ ATriggerDu
CH041 [FireS py3850] auzd ¥ scrptor [ AOWE
- fliaz auxd ¥ scrptor [T AOwF
- Configuration aurd:[F scoptor [T WS-Sunc
- External Timing
- Filter T rigger
D C Connector
- b oy
~WHDOC| Connector
Help | Cancel Apply

/OutA, B, C, D, E, Fand /InA, B,C
These ports can be used as a part of the Trigger Sequencer and the General Trigger. The ports can also
be controlled by Port I/O in the Scriptor.

/TriggerOut
This port can be associated with a trigger event.

Mil1394-Sync
This port can be programmed as an external frame synchronization signal for the Scriptor function.

Electric characteristics

Input:
VIL: Vmin -0.2 Vmax 0.8
VIH: Vmin 2.0 Vmax 3.45

Output:
VOL: Vmax 0.4
IOL: 24 mA
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19.2.6.7. Memory

[lobal .
E----.-’-‘«ppearance —Memony Sizes
& Custom Formats Intermal use |32 ME
Debug .
LAN Devices Scriptor code & stack |112 hE
Ml 234 Seriptor data |39 ﬂ ME
- Protocal

FireS uitedpplication Recarder |4 =] MB
- Startup API Dt [75 2] Me
T opology

Recorder Geheratar |25E| H ME
* Recordings

Sl Unused [ ME
Editor
o Mise Total 512 ME

Help | Cancel | Apply I

The total memory is shown as the last item in the list. Part of the internal memory is allocated by the
Analyzer itself. This allocation is fixed and cannot be changed. The following fixed memory allocations
exist:

Internal Use
This part of the memory is used by the Analyzer itself for internal housekeeping.

Scriptor code & stack

This part of the memory is always allocated to the Scriptor for storing the code of a script and the stack it
uses.

The following parts of internal memory can be allocated by the user. Note that the Recorder, Generator and
Scriptor need to be cleared before their memory allocation can be changed.

Scriptor Data
This part of the memory is used for the heap of the scriptor and the parts of the code and stack that do not

fit in the fixed allocation. The heap is used to store large data objects like packets, file stream buffers and
the control output buffer.

Recorder
This part of the memory is used to store all packets and bus events recorded by the recorder.

API Data
This part of the memory is used by the API.

Generator
This part of the memory is used by the generator data for sending Isochronous packets.

Please note that all available memory has to be assigned before the settings can be applied; there can be
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no unused memory left.

19.2.6.8. Phy

Msettings 2| x|

G!Dbal —FRoat hode

i Appearance

- Cugtom Farmats I™ Force oot

- LAN Devices

F- Ml 394 —Phy Dptions

el ¥ Disable Active Link bit
FireSuitedpplication

Startup [~ Port O Legacy Orly

‘o T opology
Recorder —Bus Power

FeEalnz [~ Enable Bus Power &2
Sripor

Editar [~ Enable Bus Power B2

Misc [~ Enable Bus Power C2

SBD Conrectar

Help | Cancel Lmply

Root Node
When checked, the Analyzer will always try to become the root node after a bus reset.

Phy Options
Disable Active Link bit at startup: When set the Analyzer will set no active link layer in SelfID packets. This
way the Analyzer looks like a "dumb" node on the bus.

Bus Power

This section is only available for the advanced series of analyzers.It contains a check box for each Analyzer
node. By enabling the check box for a specific node, this node will provide power to the 1394 bus.
Analyzers with only a single node will only show "Enable Bus Power".

The FireSpy3810 and the FireSpy3850 contain a VHDCI connector, the VHDCI power is not on the ports
itself but on the AUX cable.
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19.2.6.9. SUBD Connector

Msettings 2 x|

[lobal . .
E----.-’-‘«ppearance 15 pin SUBD connector [all external FireSpy)

- Custom Formats - aurll: [F corptor [T A0utd [ And

i~ LAN Devices -] sin | E 3 =3 ausl . @ sorptor [ AOwB [ AnB

o " @

;""M'” 334 T O N O | ausd : @ sooptor [ AOwC [ AnC

- F'r.otcu:cul. . tj-) é’ 6 6 é 6 & '-lf’ auxd: [ scrptor W /0wl W /Triggedut
FireSuitedpplication _

- Startup augd . @ scnptor [ AOWE

5....T,:,|:,C,|,:,g-,IJ E EREL2T % aush: [ sorptor [ AOutF

o o = =

Recorder ol RO A auxl0:FF scrptor [~ %S-Sunc

i Recordings
Serptar

E----Editu:ur

L Mise

""" SED Connector

Help | Cancel | Apply I

/OutA, B, C, D, E, Fand/InA, B,C

These ports can be used as a part of the Trigger Sequencer and the General Trigger. The ports can also
be controlled by Port I/O in the Scriptor.

/TriggerOut
This port can be associated with a trigger event.

Mil1394-Sync
This port can be programmed as an external frame synchronization signal for the Scriptor function.

Electric characteristics

Input:
VIL: Vmin -0.2 Vmax 0.8
VIH: Vmin 2.0 Vmax 3.45

Output:
VOL: Vmax 0.4
IOL: 24 mA
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19.2.6.10. VHDCI Connector

Misettings 2|

Global
- Appearance
Cuztom Formats = oo= OO
LAk Devices E % %%%%
kdil1.334 \
& Protocol
FireSutedpplication
Startup
- Topology
Recorder
t Becordings
Scriptor

B8 pin WHOCl connectar [all triple FireSpy]

ausl 7 scoptor [ A0utd [ And

e Mz auxl ¥ scoptor [T A0wB [ AnB

ausd ¥ zcoptor [ A0wC [ AnC
CH04U [FireS pp3850) auxd ¥ scptor [T A0wD [ ATriggerDuk
- Alias ausd 7 coriptor [ ADWE

- Configuration :
. Tk 77 t AOutF
- External Timing s L werpror ML

- Filter T rigger

- |DC Connector

- b oy

& ' HOCl Connector

Help | Cancel Apply

/OutA, B, C, D, E, Fand /InA, B,C
These ports can be used as a part of the Trigger Sequencer and the General Trigger. The ports can also
be controlled by Port I/O in the Scriptor.

/TriggerOut
This port can be associated with a trigger event.

Electric characteristics

Input:
VIL: Vmin -0.2 Vmax 0.8
VIH: Vmin 2.0 Vmax 3.45

Output:
VOL: Vmax 0.4
IOL: 24 mA
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Chapter 20. Format Editor

Using the FormatEditor you can define format sets. A format set is stored in a file with .dff extension. Each
format set consists of one or more format definitions which the Analyzer application can use to display
formatted data in a table form or layout form.

For instance for the SBP2 protocol support of the Analyzer, a number of format sets have been defined.
One format set for each supported SBP2 device type.

In a format set for the SBP2 protocol you will find format definitions that define the format for the ‘command'
or 'data’ blocks. See 'FormatEditor and the SBP2 protocol' document for more details on this.

A format definition defines how the data block is build up with fields. A field is associated with one or more
bits of the data block. It has a field name, a field type and some other properties.

The format definition defines sequentially all the fields of data. It can use a 'repeat' construction (like a while
in C-language), it can use the 'if and 'else' construction (similar to the C-language), it can use the 'switch'
and 'case' construction (similar to the C-language) and it can use 'macro’ calls (similar to function calls in
the C-language).

A format definition can be defined using a simple to use interface, where you can add the 'field', 'repeat’, 'if',
'switch' (etc) items in a tree and edit their properties.

After creating a definition, you can check the result. The result will be displayed in a table view and a layout
view. You can change field values to check conditional behaviour of the format definition.

20.1. How to use it
The Format Editor can be found in the same 'Start' menu as the Analyzer application. After starting it, the
following window will show up:
ol
File Edit Insert Help
*D [ *F "M "B "R S "I A T "E [ % Definition Update Fesul Result
I [ —— I Set options I Input parameters Ouput parameters
i name defz name valy | hame
Format D efinitions I Description enmors =
e
| | &l | | »f [« | &
4 | | Field walue|
[ |
name: I
KN — 2]
| - |
Mum, bits: ID 3: I™ | fized size Clear data |
4
In the left pane of the window (Definition pane), you can create the definitions tree. The properties of a
selected item is shown below the tree and can be changed there.
In the right pane of the window (Result pane), you can check the resulting format of a selected definition.
When the 'Update Result' button is clicked, the resulting format will be shown as a table and a layout view.
You can change field values to verify correct behaviour.
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In the following image, the format definition file of a SBP2 format set has been opened.

2 Format Editor: C:/Program Files/FireDiagnostics Suite 4.2 /bin/formatsets/sbp_scsi_RBC-SimpDirectAcc.dff - |EI|5|
File Edit Insert Help
* *F'm ™ *RO* o T * Definition L pdate Result Result
D/ 'F'Mm B 'R 'S "I 'A'T'E i
Definitions I Parameters | Set options I Input parameters Ouput parameters
narne default harme value (=G walue
Format Definitions | Description erors _* evpd 1] operation_code 18
- ¢command: cmddt 0 cmddt a
operation code page_format o - epd L
=~ <switch: operation codes parameter_list_length 0
i <case; FORMAT UNIT> service_action 0 =
=- <case: INQUIRE> lenath 1}
B o] operation_code a
. f— mode i
i evpd
page ar operation code
i eserved
- gllocation length Field Value valuEID
- <cazer MODE SELECT(E]: 5
. {case: MODE SENSE[E operation code INQUIRY i 5 _I
. cmddt 0
<case: PERSISTENT RESERVE I i~ 0 TR
-<case: PERSISTENT RESERVE OUT: g g 0 0x12
- <case: PREVENT ALLOW MEDIUM REMOVAL PSR CIELE R B 2 cm...|evpd
- ¢cmser READ(I]> - allocation length 1] 0x00 ol o
" _,lJ = eontrol page of operation code
vendor specific a 000
normnal ACA [ca =i
Field name: Icmddt flag 1] E!HUU
fink. 0 al\ocagnan\ength
e . &
Specifications I Walue Strings I Walue | wendor t.. naca flag | link
0 oj|o0|o
size [bits), |1 nurn digits: Idynam\c j’
display as: I Drecimal LI shoit name: I
¥ output parameter [™ force reparse J
Mum. bits: IdS 33 [C fisedsize  Clear data
A

In the 'Definition' pane you see the format definitions tree. The name of the first definition is 'command'. It
starts with a field with name 'operation code'. This item is selected, so the properties of this 'Field' item are
displayed below. It is a 8 bit field of type 'Hexadecimal'.

The fields following the operation code depend on the value of the operation code. Therefore a 'switch' item
and its 'case’ items are used to conditionally add additional fields. In the case of a 'MODE SENSE(6)'
operation code, a reserved field is added followed by a 'disable block descriptors' field, another reserved
field, a 'page control' field, etc.

In the 'Result’ pane you see the result of the 'command' definition. For the 'operation code' we filled in the
value 'MODE SENSE(6)' and as a result we got the fields as defined in the definition tree under the 'case’
item for the 'MODE SENSE(6) case. Note that the reserved fields do not show up in the table view and are
displayed in the layout view without a field name.

You can create your own definition starting with a new (empty) format set or load an existing one, change it
to your needs and save it as a new format set. To be able to use the new format set you probably have to

change some set options and you should tell the Analyzer application where it can find the new format set.
This is described in one of the following sections.

20.1.1. Changing set options

To change the format set options, you have to select the 'Set options' tab (inside the 'Definition’ pane.
Below an example of the 'Set options' page is shown.
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Drefinitions Parameters

Set tupe; ;I
Set kew n =

Set name: ISESI:SimpIified direct-access [RBC)
[+ BEuyte layout

It defines an SBP (SBP2) Set type for a Direct-access (SBC) device. The Set type and Set name and
sometimes the Set key are used by the Analyzer to find the correct format definitions. How these fields
need to be filled in depends on the protocol the format set is used for. For details on this, see the
corresponding document file (e.g. the 'Editing SBP2 formats' section for more details on these Set options
for the SBP2 protocol).

20.1.2. Input and Output parameters

Input parameters

Each definition can use input parameters to control the format. Each parameter you want to use needs to
be defined in the 'Parameters’ tab in the 'Definitions' pane. When a parameter has been defined, you can
use it in any expression.

In the following image, the 'Parameters' page of a SBP2 format set is shown.

Drefinitionz Set optionz

Add = default value

=

operation_code
evpd

crnddt
parameter_list_length
page_format
gervice_action
reading

mode

longlD

Delete

o o o o o o oo

When one of the definitions of the format set is executed, zero or more of these parameters will be filled in
(for the others, the default value will be used).
For an example of the use of input parameters, see Editing SBP2 Formats.

Output parameters

When a definition is executed, it can also generate output parameters. The 'command' definition shown
above for instance, will generate the 'operation_code' parameter. The value will be the value of the
corresponding field. For an example of the use of output parameters, see Editing SBP2 Formats.

Checking Input and Output parameters
In the 'Result’ pane you can define values for all input parameters by moving them to the 'Input parameters'
box. All generated Output parameters will be shown in the 'Output parameters' box.

The following images shows an example where a few input parameters are defined and where the selected
format definition results in some output parameters (note that in this example the input parameters are not
really needed for the selected format definition).
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[nput parameters Duput parameters

name | default i harme | wvalue i narne _.\::3|UE
operation_code N i made 16 operation code 29
parameter_data_length 0 - zervice_action 1 page format 0
parameter_list_length 0 pararmneter list length 1]
evpd 1] 4o
crddt ]
pade_format 0
[angl D ]
extent ]

20.1.3. Built-in variables and functions
The following built-in variables and functions can be used in expressions:

Name Description

databits This variable reflects the number of bits in the data
block to be formatted.

formatbits This vaiable reflect the number of bits already
formatted.

remainingbits This is databits-formatbits.

par0, par1 [These are parameters for the macros

varQ, var1, var2,var3, var4, var5, var6, var7, var8, These are global variables that can be used

var9 anywhere for temporary holding values.

count() This function returns the number of times the last
repeat loop has been executed.

size("field") This function returns the size of the indicated field in

bits. Parameter field should be the name of a field
that can be found by searching upwards in the
definition tree.

value("field") This function returns the value of the indicated field.
Parameter field should be the name of a field that
can be found by searching upwards in the definition

tree.

valuenextbits(n) This function returns the value of the n data bits
starting at the current position.

valuebits(s,n) This function returns the value of the n data bits

starting at bit number s.

20.1.4. Using Format Sets in the FireSpy Application

Suppose we have a format definition as in the example below. This format set "exports" one format as is
indicated by the purple color of the tree node "Format 1". Also, the "Specifications" tab for this tree node
indicates that it is "Extern" and therefore, will be shown in the Recorder or Scriptor when this format set is
loaded.
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E= Format Editor

_ (o] ]
File Edit Insert Help
*n | tF tm i tr tsg t] ta T g I 4 Definition Lpdate Result | Result
Definitions IParameters Set options I Input parameters Duput parameters
narme de name we | hame
Farmat D efinitions I Diescription errars -
- <Formatl»
e iighd -
field2
field3
field 4 | 2 4] R ]
Field value:l
fiedd1 =]
Kl 2| field2 u el
figld3 field1 fieldZ2 field3 fieldd
- ! 000 000 000 000
Definition narne: IFDrmat'I field4
A *
Specifizations I Type Mames _I—I _I
€ Macra definition
% Estern Default hurn. bits: {0 -
Hurn. bits: |32 3: [~ fixed size Clear data |
4
The "Set Options" tab for this example looks as follows:
S
File Edit Imsert Help
*D | tF tm tp tR tg | ta T g I & Definition [Ipdate Result | Result
Definitions | Parameters | Set options | Input parameters Ouput parameters
narme de name vz | name
Set type: lioc hd
vp | | -
Set ke n £
-
Set name: ITest
[ Byt layout 4| [ ﬂ A [ ﬂ 4| | ﬂ
Field value:l
fiedd1 =]
field2 a Ell
fiehd3 field1 field2 field3 fieldd
. (=00 [0=00 000 0=00
Drefinition name: IFormal'I field4
4 »
Specifications | Type Mames _I_I _I
= Macra definition
= Extem Diefault num, bits: |0 =
Murn, bits: |32 3: [ fized size Clear data |
4

A set should always be of one of the known "Set Types". This enables automatic loading by the Analyzer
application. Furthermore, the field "Set name" should not be set to "general" as this name is used by all
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built-in format sets. Please use something else.

To use your own format sets, you have to tell the Analyzer application where to find them. This can be done
in the Settings dialog of the Analyzer application. The picture below shows the relevant section of the
Settings dialog for the above example.

Msetings 2| x|

Global
é----.ﬁ.ppearance
uztomn Formats
- LAN Devices
kil1334
e Protocol

FireSuitedpplication
= Startup
‘o T opology

Recorder
L Recordings

Sripor

— Cuztom Formats Directanies

C:/Program Files/FireDiagnostics Suite/Custarn Formats

Add Directany... Remove Directony

Help | Cancel Apply

After restarting the Analyzer application, the new format should be available. The following image shows
how to locate it in the Packet Data Editor of the Scriptor.
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BScriptor - FireSpy3850 : new*

1o x|
File Edit ‘windows Help
[Fiespamsovs) ~||@ » = @ C 2 || [414E

Script Editor | Control Panel | Drata Editar |

B X4 B Mo o

Editcr |

D ata Details

Data name: [DATA_ID_1

[rata type:

Payload |

size [bytes]: |4 3: I fized size

farmat: I IDC - Test - Fomat 1

Fields ILayout I

LI size [bytes]: |4

Field Walue
field1 0
field2 0
field3 0
field4 0
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Chapter 21. Protocol Editor

21.1.

The Protocol editor is a tool to create a protocol definition for a specific high-level protocol. This high-level
protocol could be one of the standard high-level protocols for example: AV/C, SBP-2, IIDC, etc. or your own
custom-made high-level protocol. The protocol definition lays down the behaviour of the high-level protocol.
At this moment only read and write actions of a high-level protocol can be lie down. In the near future it will
also be possible to lay down the spin-off effects of a read or write action.

With help of the created protocol definitions the protocol analyzer of the Analyzer Recorder is capable to
take into account the high-level protocols the protocol definitions lay down. Its result will be displayed in the
Protocol View.

See section Custom Protocols for a description about how to use custom protocols in the Recorder.

How to use it

You can open the Protocol editor by double clicking the file ProtocolEditor.exe. This file is located in the
directory: AnalyzerB x_x_x\ bin (the x stands for the version number of the release).

After double clicking this file the Protocol editor will be displayed on the desktop. It is shown in the figure
below.

##* Protocol editor - [untitled] O] x|

File Help
—Protocal name——— —Protocol identity
Mame |<untitleu:|> |7Specifier D IEI:-:EIEIEIEIEIEI S oftware wersion IEI:-:EIDDEIEIEI

—&ddress ranges

I arne | Faormat | Beqin address | End addresz

4| | 2]

Remove | Mew |

—Fixed channelz

Channel | M amne | Faormat Dizplay

4| | ]

Hemowve | M e
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21.2. Details
21.2.1. Caption Bar

In the caption bar you see the filename between brackets of the displayed protocol definition. If a new
created protocol definition is displayed as shown above and it hasn't been saved to file yet 'untitled' is
displayed between the brackets. If you edit the displayed protocol definition a ™' is shown behind the
filename. It indicates the protocol definition is changed and it's not in sync with the one saved to file.

21.2.2. File Menu

At the top of the Protocol editor you see the File menu. The menu items of the File menu are shown in the
figure below.

I Protocol editor - [@
File

=] Ckrl+1
open.., Cerl+0 3

Save Chrl+5 | |

Save as... f——

it Chrl+Q

Menu item New creates a new protocol definition and will display it. If the current displayed protocol
definition has changes you will be asked to save these changes to file.

Menu item Open... opens a File open dialog. In this dialog you can specify the flename and location of the
protocol definition file (extension .psf) to open. If the current displayed protocol definition has changes you
will be asked to save these changes to file.

Menu item Save saves the displayed protocol definition to file. If this is the first time the protocol definition is
saved to file the Save as dialog will be opened. With this dialog you can specify the filename and location
for the protocol definition to save to file.

Menu item Save as... opens the Save as dialog. In this dialog you can specify a flename and location for
the displayed protocol definition to save to file. This filename may be different than the filename you used to
open the protocol definition. In this case the protocol definition will be saved to another file.

Menu item Quit quits the Protocol editor. If the displayed protocol definition has changes you will be asked
to save these changes to file.

21.2.3. Protocol name & identity

Below the File menu you see the text fields for the Protocol name and Protocol identity.

With the Name text field you can specify the name of the protocol. The Protocol View will use this name for
a tab page. This page will show the result of the protocol after a protocol analyze of the recorded data.

With the Specifier ID and Software version text fields you can specify the specifier ID and software version
of the protocol. These 2 fields should uniquely identify the protocol. The specifier ID value and software
version value for the SBP-2 protocol is shown in the figure below. In this figure file ‘sbp2.psf’ in directory *
examples’ is opened.
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##* Protocol Editor - [sbpZ.psf] - |I:I|5|

File Help
—Pratocol name——— —Protocal identity
M arne ISBF‘Z |7Specifier 1D IEI:-:EIEIEEIEIE Software version IEI:-:EI'I 0483

—Addrezs ranges

Mame Format Begin address End addresz

ROM Cuztorn - BOM Configuration - &ddr OxFFFFFO000400 0xFFFFFO000400

ROM+4 Cuztomn - ROM Configuration - Addrezses D«FFFFFOO00404 D«FFFFFO000404

ROM+3 Custom - BOM Configuration - Addreszes O=FFFFFOO00408 O«FFFFFOO00408

ROM+12  Custom - ROM Configuration - Addresses Q«FFFFFOO0040C Q«FFFFFOQ0040C

ROM+16  Custom - RORM Configuration - Addrezzes O=FFFFFOOO0410 O«FFFFFOOO0470
Remove | Hew |

—Fized channelz

Channhel | M amne | Farmat Dizplay

4| | -l

Hemove | M e |

21.2.4. Address ranges

Below the text fields Protocol name and Protocol identity you see the Address ranges table and its buttons
Remove and New.

Table Address ranges displays the created address ranges. Each row of the table displays an address
range. An address range comprises a name, a format, a begin address and an end address.

The address range name is displayed in the column Name. You can edit it by clicking on it. The name of an
address range identifies an address range displayed in the Protocol View.

The address range format is displayed in column Format. You can select a format from a combo-box by
clicking on it. The combo-box displays the formats of type Custom. You must create these formats with the
Format editor. As an example, please open format ROMConfig.dff in the Format editor.

The address range begin address is displayed in column Begin address. You can edit it by clicking on it.

The address range end address is displayed in column End address. You can edit it by clicking on it.

Button Remove is enabled if a row in table Address ranges is highlighted. Clicking this button will remove
the highlighted row from table Address ranges.

By clicking button New you can create a new address range. The new created address range is displayed
at the last row of the table Address ranges.
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21.2.5. Fixed channels

Already defined custom protocol you can extend with fixed channels. It means that you can assign custom
isochronous protocol to one channel of your choice.
Image below illustrates five fixed channels within SBP-2 protocol.

5#* Protocol Editor - [shpZ.psf]

File Help

=10] x|

— Protocal name

Mame |SBP2

Specifier 1D IDHEIEIEEIEIE

|—P'r|:|t|:u:|:|| ideritity

Software versian IEI:-:EI'I 0433

—Addrezs ranges

I arne | Farmat | Beqin addresz End addresz |

ROM Cuztomn - ROM Configuration - Addrezses D«FFFFFO000400 O«FFFFFO000400

ROk +4 Custom - BOM Configuration - Addreszes O=FFFFFOO00404 O«FFFFFOO00404

ROM+2 Cuztomn - ROM Configuration - Addrezses D«FFFFFO000403 («FFFFFO00403

ROM+12  Customn - ROM Caonfiguration - Addrezses O=FFFFFO00040C O=FFFFFOOO040C

ROM+16  Custom - ROM Configuration - Addrezses O«FFFFFO000410 O«FFFFFOO00410
Femove | £ HEw ]

—Fixed channelz

Channel | M ame | Format Dizplay optio

7 request Custaorn - mill 394_custom - Meszage Change Beguest All lkerms

2 Cuztom - mill 394_cusztom - b : [pavload hex) &l ltems

3 wideo Cuztorn - btE0T custorn - CIP frame All lterns

1 audio Cuztom - btB0T cusgtomn - CIP frame Single [tem

K1l STOF Custorn - mill 394_custom - STOF packet All lkems

d [
Remove | e
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Chapter 22. File Formats

22.1.

22.2.

This chapter describes all file formats supported by the Analyzer software that were intended for use by the
customer.

Hex Data file

Hex data files have the extension .hex and contain one or more data blocks in hexadecimal format. The file
is an ascii file and the new lines may be indicated with a cariage-return or line-feed, or both. The hex
characters may use lower case or upper case characters.

The data is stored as a sequence of hexadecimal bytes. Between bytes a space or new line may be
present. The following example defines 16 bytes of data:

FF FF 00 A3 33 8a ee ee
12 34 cd ef 00 00 00 0O

The same 16 bytes could also be written as:

FFFF 00A3 338a eeee 1234 cdef 0000 0000

Or even as:

FFFFO00A3338aeeeel234cdef00000000

If more than one blocks of data are present, the blocks are separated by one or more lines containing no
data. The example below for instance contains three data blocks. All three are 20 bytes long. All three have
a different way of byte spacing. These blocks could for instance be packets.

FF FF 00 8F FF C5 FF FF FO 00 02 00 BA B2 40 24
48 5C EE AA

FFFFOOSFFEFCS5FFFFF0000200BAB25024580D75B9

FFFFOO8F
FFC5FFFF
F0000200
BAB26024
68FFD88C

Quadilets Data file

Quadlets data files have the extension .qdl and contain one or more data blocks consisting of quadlets,
stored as hexadecimal, decimal or floating-point numbers. The file is an ascii file and the new lines may be
indicated with a cariage-return or line-feed, or both. The hex characters may use lower-case or upper-case
characters.

The data is stored as a sequence of quadlets. Between the gaudlets a space or new line may be present.
Each qaudlet can be written as:

o Hexadecimal
Hexadecimal quadlets are followed by a 'h' character.
For example: FFFF0008h Or Oh.
e Decimal
Decimal quadlets start with a '-' or digit and only contain digits.
For example: -65152 or 1450744508 or 0.
¢ Floating point
Floating-point quadlets start with a '-' or '." or digit and contain minimal a'.’, 'e' or 'E".
For example: 3.14159 or -6.666e-8 or .11 or 0.0 or 1EG.
Note: When quadlets are imported from a quadlet file, then these floating-point values will be converted
to standard 32 bits IEEE754 values. Thus the quadlet 1000 (decimal) will not be the same as 1e3
(floating point)!.If quadlets are reported to a quadlets file in floating-point format, then the quadlets are
supposed to be IEEE754 values.
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The following example defines 5 quadlets of data:

FFFFO008Fh
FFC5FFFFh
F0000200h
BAB27024h
78AE439Fh

The same 5 quadlets could also be written as:

4294901903 4291166207 4026532352
3132256292 2024686495

If more than one blocks of data are present, the blocks are separated by one or more lines containing no
data. The example below for instance contains three data blocks. All three are 20 bytes long.

FFFFO08Fh FFCSFFFFh F0000200h BAB27024h 78AE439Fh
FFFFO008Fh
FFC5FFFFh
F0000200h
BAB27024h
78AE439Fh

4294901903 4291166207 4026532352
3132256292 2024686495

22.3. FireSpy packet file
Analyzer Packet files have the extension .fsp and contain one or more packets in binary form.

The file consists of an array of 32-bit values, and thus its size will be a multiple of 4 bytes long.
These 32-bit values are stored with least-significant byte first (little endian).

One 32-bits value:

least-significant byte [oyte loyte [most-significant byte |

Using these 32-bits values, the file starts with a header and contains one or more blocks.

File:

header
block 1

block N

The header consists of two 32-bit values, one file identification and one version number.

Header:

file id
version

The file id has a fixed value of 0x705346AE.

Version has the value 0xLLMMHHO0, with LL = lower version number, MM = middle version number and HH
= high version number. The current software version is 1.0.0 and thus the value is 0x00000100.

Each block consists of the block header, followed by the block data.

block header
block data

The block header is one 32-bit value.
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The upper 12 bits define a block id and the lower 20 bits define the length of the block data in bytes.
If the length is not a multiple of 4 bytes, the block data is padded with zero-value bytes.

The only block type defined at this moment is a packet block it has a block id of 0, the specified length in
the header equals the number of packet bytes and the block data consists of the packet quadlets.

example

The following (32-bit) values define a packet file with two isochronous packets, the first is 8 bytes long and
the second is 20 bytes long.

0x705346AE file id

0x00000100 version

0x00000008 block header
0x000001A0 packet bytes
0x1BCDB556 packet bytes
0x00000014 block header
0x000800A0 packet bytes
0xC71110B2 packet bytes
0x0178006A packet bytes 9-12
0x8080FFFF packet bytes 13-16
0x6719CF8D packet bytes 17-20

Note that the file is a binary file. The quadlets of the example above are stored binary. The example file will
be 44 bytes long (11 quadlets)

22.4. Recorder Regeneration file

Recorder Regeneration File Definition

31]30]29]28|27]26]25]24]23]22]21]20] 19] 18] 17| 16]15]14]13]12]11]10l 9] 8| 7|6 ] 5[4 [3]2[1]0
File ID
Reserved for future use [ TF | File Version
Fields
ltems

File ID: Fixed value of 0OXAE52476E (32 bits)
TF: Time Format (3 bits)
0: No time field
1: Absolute time field (64 bits)
2: Frame/Cycle Offset time field - Selected if "Time Offset from STOF" is checked. (32 bits)
File Version: Currently 1 (8 bits)
Fields: List of Fields, end is indicated with 0
Items: List of Items, end is indicated with O

Field Definition
31]30][29]28]27]26]25]24]23]22]21]20] 19] 18] 17| 16]15]14]13]12]11]10l 9| 8| 7| 6] 5[4 [3]2[ 1] 0
C Size Field Type ID

Number (indicated by Size) of data Quadlets

C: Custom Field Indicator (1 bit)

0: Dap Field Definition

1: User-defined Custom Field Definition
Size: Number of Data Quadlets
Filed Type ID: 0 - Empty field (last one in list)

Filed Contents - Type 1 - Time Resolution Frequency
[31]30]29]28]27]26]|25]|24]23|22]21]20]19]18]17]16]15]14]13]12]11]10] 9| 8| 7|6 | 5] 4| 3] 2] 1] 0]
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0] 0x01 | 0x01

Time Resolution Frequency

Time Resolution Frequency: 32 bits

Item Definition

31]30]29]28]27]26]25]24]23]22]21]20]19] 18] 17]16]15]14]13]12]11]10l 9] 8| 7|6 5[4 [3]2[1]0

Iltem Type Specific ltem Type ID

Fields

Iltem Type Specific

Item Type ID: (8 bits)
0: Empty Item (last one in list)
1: Start of frame / cycle
2: Unformatted packet
3: Stream packet
Fields: List of Fields, end is indicated with 0

Item Contents - Type 1 - Start of Frame / Cycle

31]30]29]28|27]26]25]24]23]22]21]20] 19] 18] 17| 16]15]14]13]12]11]10l 9] 8| 7| 6] 5[4 [3]2[1]0

FS Node Reserved 0x01

Fields

Previous Frame Length

Inserted before every STOF packet if "Time Offset from STOF" is checked.
FS Node: Analyzer node - for Triple models (4 bits)
0: Node A
1: Node B
2: Node C
Fields: List of Fields, end is indicated with 0
Previous Frame Length: Delta time in microseconds between this item and the previous Start of Frame /
Cycle item.

Item Contents - Type 2 - Unformatted Packet

31]30]29]28|27]26]25]24]23]22]21]20] 19] 18] 17| 16]15]14]13]12]11]10l 9] 8| 7| 6] 5[4 [3]2[1]0

FS Node | Speed Code Reserved 0x02

Fields

Size in Quadlets

Raw Packet

FS Node: Analyzer node - for Triple models (4 bits)
0: Node A
1: Node B
2: Node C
Speed Code: Transmission speed (4 bits)
0: Unknown
1: 100 Mbps
2: 200 Mbps
3: 400 Mbps
4: 800 Mbps
Fields: List of Fields, end is indicated with 0
Size in Quadlets: Complete packet size in number of Quadlets (including CRCs) (32 bits)
Raw Packet: Packet Contents (Quadlet aligned)

Item Contents - Type 3 - Stream Packet

31]30]29]28]27]26]25]24]23]22]21]20] 19] 18] 17| 16]15]14]13]12]11]10l o | 8| 7| 6] 5[4 [3]2[1]0

FS Node | Speed Code Reserved 0x03

Fields

Header Flagsll Data Flags | Header Size in | Data Size in Quadlets
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Quadlets |

Time Field

Header

Header CRC

Data

Data CRC

FS Node: Analyzer node - for Triple models (4 bits)
0: Node A
1: Node B
2: Node C
Speed Code: Transmission speed (4 bits)
0: Unknown
1: 100 Mbps
2: 200 Mbps
3: 400 Mbps
4: 800 Mbps
Fields: List of Fields, end is indicated with 0
Header Flags: 0x1 - CRC Error (4 bits)
Data Flags: 0x1 - CRC Error (4 bits)
Header Size in Quadlets: Number of Header Quadlets (6 bits)

Data Size in Quadlets: Number of Data Quadlets (including CRCs) (18 bits)

Time Field: 0, 32 or 64 bits depending on Time Format
Header: 1394 Header Contents (Quadlet aligned)
Header CRC: 1394 Header CRC (Quadlet aligned)
Data: 1394 Data Contents

Data CRC: 1394 Data CRC

22.5. Signal Definitions file

The signal definitions file format is a comma separated file (CSV), used by the Signal Monitor.

These columns have been defined:

Numb What Type Description Example
er
1 Name ascii text Name of signal engine1_heartbeat
2 Channel unsigned Channel number of this signal 10

integer
3 MessagelD Junsigned The ID of the message to monitor 0

integer
4 QuadletOff Junsigned Offset in the packet of the quadlet that 5

set integer contains the signal.

5 FirstBits unsigned Offset of the signal in bits inside a quadlet |16

integer
6 NumBits unsigned Number of bits that a signal occupies 16

integer
7 SignExtend |boolean Whether or not to sign extend a value 1or0
8 RangelLow |double Lower boundary, used by Control Panel -1000
9 RangeHi |double Upper boundary, used by Control Panel 123.45
10 Resolution [double The raw value in the signal is multiplied by ]0.000230708

this constant to create the interpreted value.
11 Units ascii text Used to decorate the Control Panel psi, V/m
12 DataType |ascii text The data type of the signal. See below for |uint32, int32,
the special data type 'enum'. float3z, floatéd,
enum
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22.6.

Note : if a signal is of data type 'enum’, additional columns with label, value pairs must follow. The number
of pairs is user-defined. In the example below, sensors_heartbeat is of type 'enum' with defined values on
(1) and off(0).

Example
A valid example of a signal definition file would be:

enginel heartbeat,10,0,5,0,32,0,,,,,1int32,,,,

enginel pressure,10,0,6,0,32,0,0,200,0.000230708,,int32,,,,
enginel temperature,10,0,7,16,16,1,-50,150,0.5,,int32,,,,
sensors_heartbeat,12,0,5,0,32,0,,,,,enum,on,1,0ff,0
sensors_sensorl,12,0,7,0,32,0,-1000,6000,1,,int32,,,,

Mil1394 Settings XML file

The application can load Mil1394 settings from the examples/Mi11394settings.xml file. This has to be
enabled first, as explained in the Mil1394 settings section. The location of the file can be changed in the
application's settings dialog as well. This setting is used across different versions, so using a relative path
might be a good idea.

A formal definition of this format is given by the XML schema installed as examples/Mi11394Settings.xsd in
the application directory. Please be sure to validate the XML first, as described below.

The settings file contains a mi11394settings node, which may contain a list of channel definitions, a
collection of ASM message definitions, the definitions of the STOF packet and ASM packet header and
trailer, enumeration definitions and time settings. The semantics behind the XML tags are outlined below.

Validation
Be sure to validate the document first. By default, the format is formally defined by linking it to the XML
schema file as follows:

<?xml version="1.0" encoding="UTF-8"?>

<Mil1394Settings
xmlns:xs="http://www.w3.0rg/2001/XMLSchema-instance"
xs:noNamespaceSchemalLocation="Mil1394Settings.xsd">

</Mil1394Settings>

An example script to validate the document is provided in examples/Mil1394Settingsvalidation.html. YOU
can also use a special XML editor that supports validation, such as Microsoft's free XML Notepad. More
information about the schema definition format itself can be found at http://www.w3.org/XML/Schema.

Please note that you are not supposed to alter the XSD file.

Time Settings
The FrameLength, STOFAccuracy and ASMPacketAccuracy nodes contain the Iength of the frame in
microseconds, and the margins it may have for STOF and ASM packets.

<!-- Global Settings -->
<Properties
Name="SAE Example"

FrameLength="12500"

STOFAccuracy="250"

ASMPacketAccuracy="25"
/>

Channel Definitions

The channelnist node contains a list of channe1 nodes, each of which define a channel's properties. The 1p,
Heartbeat and DeviceName can be defined, as well as the offset and rength properties of the Transmit,
Receive and patapump frames (within the respective childnodes). These nodes can be omitted or their
attributes set to zero to invalidate those kinds of messages for the respective channel.
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<!-- Pre-Assigned Channels -->
<ChannelList>
<Channel ID="4" Heartbeat="80" DeviceName="Remote I/O 1">
<Transmit Offset="2000" Length="100"/>
<Receive Offset="2200" Length="100"/>
<DataPump Offset="2400" Length="100"/>
</Channel>
<Channel ID="5" Heartbeat="80" DeviceName="Remote I/O 2">
<Transmit Offset="2000" Length="100"/>
<Receive Offset="2200" Length="100"/>
<DataPump Offset="2400" Length="100"/>
</Channel>
<Channel ID="22" Heartbeat="80" DeviceName="Display Computer">
<Transmit Offset="8000" Length="100"/>
<Receive Offset="8500" Length="100"/>
<DataPump Offset="0" Length="0"/>
</Channel>
</Channellist>

Enumerations

String representations for certain values may be defined in the enums node, which consists of a list of Enun
nodes with Item and range childnodes. Both childnodes contain a rave1 attribute with which the respective
string may be defined. An Item is used for a single value (defined in the va1ue attribute), whereas a range
represents a range of value from the start to the ena attribute's value.

<!-- String Representations -->
<Enums>
<Enum Name="switch">
<Item Value="0" Label="off"/>
<Item Value="1" Label="on"/>
<Range Start="2" End="255" Label="unspecified"/>
</Enum>
</Enums>

Structures

Fields or signals that are used multiple times can be defined once in the Structures section and then
referenced later on (using the struct tag and the corresponding name attribute). This makes it also easier to
modify sections or just single fields that are used multiple times. Structures may be defined in the structs
node, which consists of a list of struct nodes with signal or rield-based childnodes, as explained in the
Packet Formats section.

<!-- String Representations -->
<Structs>
<Struct Name="switch">
<Field Name="Reserved" FirstBit="0" NumBits="2" DataType="hex"/>

<Speed FirstBit="2" NumBits="3" DataType="udec" EnumName="SPEED"/>

<BetaMode FirstBit="5" NumBits="1" DataType="udec" EnumName="bool"/>

<ReceiveOK FirstBit="6" NumBits="1" DataType="udec" EnumName="bool"/>

<Connected FirstBit="7" NumBits="1" DataType="udec" EnumName="bool"/>
</Struct>

</Structs>

Packet Formats
A packet format node is made up of rie1d nodes, which in turn contain the following properties:

QuadOffset (required)

The number of quadlets from the start of the block containing this field, at which the bits of this field start. It
must be a positive integer value. It may also be omitted or set to -1 to indicate it should be the same or the
directly following quadlet from the previous field (this depends on the context).

rirsteit (default 0)

The number of bits from the start of the selected quadlet at which the bits of this field start. Bit 0 is the most
significant bit, usually transmitted first, and 31 is the least significant bit (higher numbers are not allowed).
When omitted or set it to -1 it will be placed after the previous field within the same quadlet, or at the start.
If QuadOffset is also omitted or set to -1, the field will be placed directly after the last specified field. For the
sake of clarity it is recommended to explicitly define the offsets.

Please note that the fields still have to be in bitwise order.

NumBits (default 32)
The number of bits that mark the value of the field. This may span accross quadlet alignments.
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Name (Optional)
The name of the field.

ShortName(OpﬁonaD
The name to display when only a small amount of space is reserved for it on the screen.

DataType (default "heX")
This can be one of the types udec, dec, hex, Or float, to indicate whether the value is signed, real (32 or 64
bit IEEE floating point) and shown in decimal or hexadecimal base.

EnumName (Optional)
The name of the enumeration defined in the enum section, which should be used in case Type is "enum".

Factor (optional)
The factor with which the value derived from the bits should be multiplied. This value can be a real number,
such as "2.5", but cannot be used for fields that are actually floating point.

offset (optional)
The offset that should be added to the value derived from the bits. This value can also be a real number,
but cannot be used for fields that are actually floating point.

Units (optional)
A string containing the units that should be shown after the value. This attribute cannot be used for floating
point values.

MinValue/MaxValue(OpﬁonaD
The minimal and maximal value expected.

When fields do not directly follow each other up, the empty space will be filled with "Unspecified" fields.

A field can be split up in multiple fields simply by inserting the inner fields as childnodes. This will be
rendered as a collapsed tree when displayed in the packet format table.

A field value may also be split in parts of decimal digits instead. It will then for instance be shown like:
"00/123/0000", when automatic formatting is enabled. This can be done using a pecimalParts childnode,
which in turn may contain name and Numbigits attributes. The latter signifies the number of leftmost digits to
use for the value of the subfield, following the digits from the previous part.

An ASM message packet format is defined as follows. Please consult the Mil1394 specification for their
exact meaning.

Note that the specified fields have their own tag, so they can be better validated.

Please note that the fields have to be defined in the order of the quad/bit offset, starting with the lower bits,
even if puadoffset and rirstrit are explicitly defined.

<!-- Packet Formats -->
<ASMPacketFormat>
<ASMHeader>
<MessagelD QuadOffset="0" FirstBit="0" NumBits="32"
DataType="udec">
<DecimalParts>
<Branch NumDigits="2"/>
<Channel NumDigits="2"/>
<Message NumDigits="6"/>
</DecimalParts>
</MessageID>
<Reserved QuadOffset="1" FirstBit="0" NumBits="32"
DataType="hex"/>
<NodeID QuadOffset="2" FirstBit="0" NumBits="32"

DataType="udec"/>
<MessagePayloadDatalength QuadOffset="3" FirstBit="0" NumBits="24"
DataType="udec"/>
<Priority QuadOffset="3" FirstBit="24" NumBits="8"
DataType="udec"/>
</ASMHeader>

<PayloadData>
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<HealthStatus QuadOffset="0" FirstBit="0" NumBits="32"
DataType="hex">
<Port Name="Port 2">
<Struct Name="Port Struct"/>
</Port>

<Port Name="Port 1">
<Struct Name="Port Struct"/>
</Port>

<Port Name="Port 0">
<Struct Name="Port Struct"/>

</Port>
<NodeError FirstBit="29" NumBits="1"
DataType="udec" EnumName="bool"/>
<SubsystemError FirstBit="30" NumBits="1"
DataType="udec" EnumName="bool"/>
<PacketError FirstBit="31" NumBits="1"
DataType="udec" EnumName="bool"/>
</HealthStatus>
<Heartbeat QuadOffset="1" FirstBit="0" NumBits="32"
DataType="udec"/>
<MessageData QuadOffset="2"/>
</PayloadData>
<PacketTrailer>
<STOFTransmitOffset QuadOffset="0" FirstBit="0" NumBits="32"
DataType="udec"/>
<STOFReceiveOffset QuadOffset="1" FirstBit="0" NumBits="32"
DataType="udec"/>
<STOFDatapumpOffset QuadOffset="2" FirstBit="0" NumBits="32"
DataType="udec"/>
<VerticalParityCheck QuadOffset="3" FirstBit="0" NumBits="32"
DataType="hex"/>
</PacketTrailer>
</ASMPacketFormat>

The STOF packet format is similarly defined; see the XML file for its specification.

The messagepata tag denotes the location of the signal value payload within the packet; this definition is
explained below.

Message/Signal Definitions
The Messagebefinitions section lists the messagepefinition nodes, which define how the signals should be
extracted from the ASM message packets, per channel and message ID.

The signal nodes use the exact same attributes as the rie1d nodes (except that they cannot contain inner
fields or signals), and may be grouped in signaiGroup nodes. A group can be grouped recursively, and
mixed with signal nodes.

The racketsize attribute can be used to set the size of the payload, expressed in a positive number of bits.
When omitted or set to -1, the size is derived from the location and size of the last signal within the
respective definition.

<!-- Message Definitions -->
<MessageDefinitions>
<MessageDefinition Channel="4" MessagelD="6000004" PacketSize="320">
<SignalGroup>
<Signal Name="enginel heartbeat" DataType="udec" QuadOffset="0"/>
<Signal Name="enginel pressure" DataType="float" QuadOffset="1"
Factor="2.5" Offset="-1.5" MinValue="-50" MaxValue="99.5"
Units="bar"/>
</SignalGroup>
<Signal Name="enginel temperature" DataType="dec" QuadOffset="2"
FirstBit="16" NumBits="16"/>
</MessageDefinition>

<MessageDefinition Channel="5" MessageID="0">

<SignalGroup>
<Signal Name="sensors_heartbeat" DataType="udec" QuadOffset="0"/>
<Signal Name="sensors sensorl" DataType="dec" QuadOffset="2"
EnumName="switch"/>
</SignalGroup>

</MessageDefinition>
</MessageDefinitions>
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Chapter 23. Hardware

23.1. Gen4 Analyzer Series

The Gen4 Series of analyzers embodies a complete redesign of the well-known Advanced and Triple
series analyzers. This brand-new line offers improved performance due to a more powerful embedded
processor, the very latest FPGA technology and modern interfaces like USB3, enhanced Scriptor
capabilities and more data capture memory.

The Gen4 Series uses a more powerful architectural design with two 667Mhz on-board ARM processors. It
was designed with performance and flexibility in mind. Modularity not only results in several configuration
options with respect to 1394 speeds, transformer coupling and host connectivity options but also results in
the possibility of combining 3 Triple FireSpy Mainboards (Units) into a full 9-bus IEEE-1394 analyzer. The
FS9432bT/FS9832bT is the first Gen4 Series model released and several different configurations followed
its initial release.

A standard off-the-shelf Physical Layer chip connects to a highly optimized FPGA which not only acts as a
Link layer but also incorporates the data recording functionality, Trigger and Filter engines as well as the
Data Monitor. Recorded data is directly captured into dedicated onboard data memory of 4GB per unit.

23.1.1. FireSpy 9432bT, 9832bT

The FireSpy9x32bT bus analyzer is world’s only nine-channel IEEE-1394 bus analyzer. Based on the 4th
generation FireSpy analyzer architecture the FireSpy9x32bT is the most advanced 1394 test equipment in
the market. The FireSpy9x32bT in fact combines nine FireSpy analyzers in one single instrument. It
comprises a significantly more powerful on-board processor and improved connectivity to the host.

The FireSpy9x32bT has nine 1394 nodes connected to nine synchronized analysis engines. They are
controlled by three dual core ARM processors running at 667MHz. Each node is connected to two 1394
ports. Both ports of each node are connected to a separate LEMO connector which was chosen over
standard 1394 connectors for improved ruggedness.

The FireSpy9x32bT is equipped with 15 GB internal memory and extensive hardware filtering and trigger
possibilities. The analyzer can be connected to a host computer using the USB3 interface. On the host you
can control the FireSpy using a graphical user interface to analyze and display the bus traffic in a
user-friendly way; or you can use the API to program your own control software.

The seamless integration of the SAE AS5643 protocol makes the FireSpy9x32bT the preferred tool for
many Aerospace & Defense development tasks. DapTechnology has taken considerable efforts to fully
support the AS5643 protocol in all major functional areas of the FireSpy9x32bT and continuously updates
the analyzer functionality according to implementation requirements and ongoing standardization efforts.

23.1.1.1. Main Feature Summary

GENERAL

o |I[EEE 1394-2008 Beta compliant

e Supports S100B-S800B transfer rates depending on exact model
e Connects to host using USB3.0 interface
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15GByte memory for embedded OS and packet and data storage
Firmware field upgradeable to enable future expansions

AUX connector for:

o Trigger input and output functions

o Recording external events

Software runs on Windows™ 7 (64)

MONITOR

Displays bus activity:

o isochronous packets

o all types of asynchronous packets

o all types of PHY packets

o all types of acknowledge packets

o several types of Errors

Counts packets according to type, speed, ack and error condition
Counts number of bus resets

RECORDER

Time stamping of all packets and status events with 10ns resolution

Packets hidden by slower connections are visible as ‘prefix only’ packets

Extensive packet/event filtering/trigger/search capabilities

o Packet type

o Transmission speed

o Boolean combination of 4 programmable packet sets

o Data payload patterns

o Error conditions

o Various status events

o Graphical Trigger Sequencer

Adjustable trigger position within programmable record buffer size

e Cyclic pre-trigger buffer management option
¢ Different kinds of packet display views, including:

o Time View, displays all packets on a time line, including the prefix
o Packet View, displays packets as list plus selected packet options
o Transaction View, displays transactions as list or flow graph

o Topology View, graphical topology displays as is during recording
o Protocol View, displays packets decoded to selected protocol
Precise time measurements

Marking of individual packets or packet ranges

Export format for re-generation of packets by Scriptor or API

GENERATOR

Simultaneous generation of up to 63 iso streams on 9 buses

o Graphically programming of stream transmit block

o Data payload import from file

Generator and Scriptor run simultaneous for stream and asynchronous
packet generation

Special AS5643 stream generator package (optional)

SCRIPTOR

Script Editor

o C-like scripting language

o Function Library

o Macros to automatically generate blocks of code

o Syntax coloring

o Integrated Debugger

o Floating point data types

Data Editor

Control Panel

o Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring

Copyright 2017 DapTechnology, 9/1/2017

369



Hardware

e Several Sample Scripts

COMMANDER

23.1.1.2. Specifications

Dimensions:

Weight:

Operating Range:
Power Requirements:
Compliance:
Connections:

Indicators:

Switches:
Package Content:

Product warranty:
Part Number:

Optional Configuration:
SW Add-on modules:

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets

125 mm x 96 mm x 301 mm

2260 g

0-45C

12 V, 40Watt max.

FCC Class A

e USB 3.0 connector for host-computer

18x LEMO connectors (EYG.0B.304) for 1394 Beta connections
Auxiliary connector

Power connector

Multi-colored LEDs for: Unit status, Recorder, Generator, Trigger, Active (per
node)

Red LEDs for: USB, Power

Toggle switch for Power On/Off

FireSpy9x32bT

Power Adapter (12V, 5A)

USB 3.0 Cable

24 months limited warranty

FS9432bT or

FS9432bTAS5643 analyzer with AS5643 SW protocol package
FS9832bT or

FS9832bTAS5643 analyzer with AS5643 SW protocol package
N/A

SBP2 protocol software package

[IDC protocol software package

AV/C protocol software package

IP1394 protocol software package

AS5643 protocol software package

AMI-C protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.1.1.3. FireSpy Front

Generator LED
Recorder LED
Trigger LED FireSpy Unit Status LED

FireSpy Unit

Node A Act LED

Circular LEMO € "

@rower @usb

Node C Acf LED

USB LED

Node B Act LED

Generator LED
This LED will light up green while the FireSpy Generator is active. See Generator.

Recorder LED

This LED will light up red while recording is in progress. After the recording stops it will be orange during
the post-processing phase. As soon as data is ready for download to the host, the LED will turn green. See
Recorder.

Trigger LED
This LED will light up green while the Trigger/Sequencer is active but not yet triggered. When the Trigger
occurs, the LED turns red. See Filter/Trigger.

FireSpy Unit

This FireSpy model consists of three triple FireSpy Analyzer Units to form a total of 9 analyzer nodes. Each
Unit has its own section on the front panel with connectors and status LEDs. Units are numbered top-down
from 1 to 3. The FireSpy application can be used to control one unit at a time or multiple units
simultaneously.

FireSpy Unit Status LED

This led will light up orange when the FireSpy Unit is switched on but not yet configured. The bootloader will
configure the device with the firmware version last used. When configuration is successful the LED will turn
green. A red LED indicates an error.

Node A,B and C Act LEDs
(Not yet implemented) The function of these LEDs can be configured through the settings dialog of the
FireSpy Application. These LEDs can also be controlled by the FireSpy Scriptor.

Power LED
The Power LED will light up red when power is supplied to the power connector on the back. Please be
aware that this LED also lights up when the Power Switch on the back is in the Off position.
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USB LED
The USB LED will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

LEMO Connectors

With these connectors the FireSpy can be connected to the IEEE1394 bus to be analyzed. Each connector
may be connected to the bus. The IEEE1394b ports are (from left to right) AO, A2, BO, B2, CO, C2.

Each connector is transformer coupled.

23.1.1.4. FireSpy Rear

Serial Number

USB3 Connector

Power Switch

Power Connector

Auxiliary Connector

Power Switch

Using this switch the FireSpy can be switched on and off. When switched on, the Unit LEDs on the front
panel will light up orange to indicate they are starting up. Note that the power supply needs to be connected
to the FireSpy (see below) to be able to switch the FireSpy on.

Power Connector

The power supply must be connected to the FireSpy, using this connector. Note that, for safety reasons,
only the original power supply should be used. Whenever power is supplied to the analyzer, the Power LED
on the front panel will light up red. (Even when the Power Switch is in the Off position).

Auxiliary Connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

USB3 Connector
The FireSpy must be connected to the computer using this connector. A USB3 cable, which is part of the
FireSpy-package, is connected between this connector and the USB3 port of the computer.

Serial Number

Each FireSpy has an 11-character serial number. This number is also programmed into the FireSpy and
can be read with the License Manager of the FireSpy application. The software will only work when a valid
license certificate is installed for the serial number of the currently connected FireSpy. See License
Manager for more information on license certificates.
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23.2. Advanced Series

The “Advanced Series” of FireSpys redefines 1394 data analysis! Built on top of the proven “Basic Series”
this brand-new line features better performance due to a more powerful on-board processor, bus power
provider capability, new connectivity interfaces (USB 2.0 and Ethernet, PCI), enhanced Scriptor capabilities
and more data capture memory.

The Advanced Series uses an more powerful architectural design with a 400MHz on-board PowerPC. A
standard off-the-shelf Physical Layer chip connects to a highly optimized FPGA which not only acts as a
Link layer but also incorporates the data recording functionality, Trigger and Filter engines as well as the
Data Monitor. Recorded data is directly captured into onboard memory of 512MB (1GB for the
FS850/FS450b).

The user can easily connect the analyzer to his PC (laptop) via a USB2.0 or Ethernet connection. All data
transfer to the PC is offline, so there is no potential for the loss of data.

FireSpys from the Advanced Series are also available in PCI (FSx50y) and very soon in CompactPCI
(FSx70y) configurations.

23.2.1. FireSpy 410

The FireSpy410 is a small, compact instrument that is equipped with 512 MB internal memory. The unit
offers extensive hardware filtering and trigger possibilities due to efficient programmable logic and an
on-board processor. It supports up to 400Mb transfer rate and is fully IEEE 1394-2000 compliant. Two
standard 1394 ports allow for convenient connection to the system under test.

The FireSpy410 may be connected to a host computer via the USB 2.0 interface. Furthermore, an Ethernet
port allows for easy network integration and remote control. The graphical user interface runs on Windows
™ XP and Windows™ 7. It is self-intuitive and

offers a user-friendly interface. Additionally, the included FireSpy API even allows you to build your own
control software by using its interfaces to several programming languages like C++, LabVIEWTM and
LabWindowsTM.

23.2.1.1. Main Feature Summary
General

IEEE 1394-1995 and 1394a-2000 compliant
Supported S100, S200, S400 (Legacy)
Connects to host using USB 2.0 interface or to LAN via 10/100 BaseT
Electrical isolation between IEEE 1394 and host (USB)
Optional Bus Power: 2.8 Watts at 12 Volt
480 MByte memory for packet and data storage
Firmware field upgradeable to enable future expansions
External Trigger Input, positive edge
AUX connector for:

¢ Trigger input and output functions

¢ Recording external event
o Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:
e isochronous packets
all types of asynchronous packets
all types of PHY packets
all types of acknowledge packets
several types of Errors
e Counts packets according to type, speed, ack and error condition
e Counts number of bus resets
o Measurement of bus power voltages
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Recorder

Time stamping of all packets and status events with 10ns resolution
Packets hidden by slower connections are visible as ‘prefix only’ packets
Extensive packet/event filtering/trigger/search capabilities

Packet type

Transmission speed

Boolean combination of 4 programmable packet sets

Data payload patterns

Error conditions

Various status events

Graphical Trigger Sequencer

Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of packet display views, including:

Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
Precise time measurements

Marking of individual packets or packet ranges

Export format for re-generation of packets by Scriptor or API

Generator

¢ Simultaneous generation of up to 63 iso streams
e Graphically programming of stream transmit block
¢ Data payload import from file
e Generator and Scriptor run simultaneous for stream and asynchronous packet generation

Scriptor

e Script Editor
o C-like scripting language
Function Library
Macros to automatically generate blocks of code
Syntax coloring
Integrated Debugger
Floating point data types
o Data Editor
e Control Panel
¢ Graphical display elements for data value representation
¢ Ethernet-connected Client Panels for remote data monitoring
e Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets
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23.2.1.2. Specifications

Dimensions:

Weight:

Power Requirements:
Compliance:
Connections:

Indicators:

Switches:

Package Contents:

Product warranty:

Part Number:

Optional Configuration:
SW Add-on modules:

FCC Class A Compliance

125 mm x 48 mm x 224 mm

760 g

12 V, 10 Watt maximum (without providing 1394 bus power)
FCC Class A

USB2.0-connector for host-computer

RJ45 Ethernet connector

2 IEEE 1394-connectors (bilingual/Beta)
BNC-connector for external trigger-input

Green LEDs for: USB, Power, Ethernet, Trigger
Red LEDs for: Record, Scriptor Active, Generate
Buzzer

Tumble switch for Power On/Off

Push button for manual triggering

FireSpy410

Power Adapter (12V, 1250mA)

USB Cable 2.0

1394a Cable (6 pin — 6 pin)

Trigger Cable

24 months limited warranty

FS041

SBP2 protocol software package

IIDC protocol software package

AV/C protocol software package

IP1394 protocol software package

AS5643 protocol software package

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.2.1.3. FireSpy Front

record led active led
IEEE1394 Connectors

USEled  power led

record  tngger
readyled led  mapual  external
trigger  trigger

USB led
This green led will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
400 Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

power led
This green led will light up when the power supply is connected to FireSpy (see 'FireSpy 400 Rear' below)
and the FireSpy is switched on. It indicates the availability of power from the power supply.

IEEE1394 connectors (2x)
With these connectors the FireSpy 400 can be connected to the IEEE1394a bus to be analyzed. One or
both connectors may be connected to the bus (as long as no loops are created).

record led
This red led will light when recording is in progress. See Recorder.

record ready led
This green led will light up when the FireSpy Recorder is ready. See Recorder.

active led
This red led will light up when the FireSpy Generator is active. See Generator.

trigger led
This green led will light up when the FireSpy Recorder has been triggered. See Recorder.

manual trigger
Pressing this button will trigger the Recorder when recording is in progress and the Recorder is not yet
triggered.

external trigger
Using this connector, the FireSpy can be triggered with an external electrical signal when recording is in
progress and the Recorder is not yet triggered.
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The FireSpy is triggered when it detects a positive pulse of minimal 3 Volt (resulting in a current of about
1.6 mA) and a duration of typical 10 uS.

23.2.1.4. FireSpy Rear

serial number

power switch

power connector

auxiliary connector

USE connector

power switch

Using this switch the FireSpy can be switched on (powered) and off. When switched on the 'power led' on
the front will light up. Note that the power supply needs to be connected to the FireSpy (see below) to be
able to switch the FireSpy on.

power connector
The power supply must be connected to the FireSpy, using this connector. Note that, for safety reasons,
only the original power supply should be used.

auxiliary connector
The Auxiliary port is a programmable. Using the settings window, some special functions can be assigned
to the aux0 through aux3. The auxiliary port will be discussed in a separate chapter. See Aux-Port.

USB connector

The FireSpy must be connected to the computer using this connector. A USB cable, which is part of the
FireSpy-package, is connected between this connector and the USB port of the computer.

The USB interface is electrically isolated from the IEEE1394 logic to prevent ground loops.

serial number

Each FireSpy has a 5 character serial number. This number is also programmed into the FireSpy and can
be read with the License Manager of the FireSpy application. Part of the software will only work when
license keys are installed for the serial number of the currently connected FireSpy. See License Manager
for more information on license keys.

23.2.2. FireSpy 410b(T)(1), 810
FireSpy 810

The FireSpy810 bus analyzer is the flagship in the second generation of FireWire analyzers from
DapTechnology. Based on the industry leading FireSpy800 the all new and enhanced architecture of the
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FireSpy810 has raised the bar in IEEE 1394 test equipment! It comprises a significantly more powerful on-
board processor, more memory and improved connectivity to the host.

The FireSpy810 is a small, compact instrument that is equipped with 512 MB internal memory. The unit
offers extensive hardware filtering and trigger possibilities due to efficient programmable logic and an on-
board processor. It supports up to 800Mb transfer rate and is fully IEEE 1394b compliant. Two bilingual
1394b ports allow for convenient connection to the system under test.

The FireSpy810 may be connected to a host computer via the USB2.0 interface. Furthermore, an Ethernet
port allows for easy network integration and remote control. The graphical user interface runs on Windows
™ XP and Windows™ 7. It is intuitive and offers a user-friendly way of data presentation and user control.
Additionally the included API even allows you to build your own controlling software or interface to
LabViewTM.

The seamless integration of the SAE AS5643 protocol makes the FireSpy810 the preferred tool for many
Aerospace & Defense development tasks. DapDesign has taken considerable efforts to fully support the
SAE AS5643 protocol in all major functional areas of the FireSpy810 and continuously updates the analyzer
functionality according to implementation requirements and ongoing standardization efforts.

FireSpy 410b(T)(1)

The FireSpy410b bus analyzer is a variation of the FireSpy810. It utilizes the TSB41BA3 Phy Chip from
Texas Instruments and supports transmission speeds up to S400 Beta Mode. Optionally, the FS410b is
available in a Transformer coupled configuration.

The FireSpy410b(T)(1) is a small, compact instrument that is equipped with 512 MB internal memory. The
unit offers extensive hardware filtering and trigger possibilities due to efficient programmable logic and an
on-board processor. It supports up to 400Mb transfer rate and is fully IEEE 1394b compliant. Two Beta
1394b ports allow for convenient connection to the system under test.

The FireSpy410b(T)(1) may be connected to a host computer via the USB2.0 interface. Furthermore, an
Ethernet port allows for easy network integration and remote control. The graphical user interface runs on
Windows™ XP and Windows™ 7. It is intuitive and offers a user-friendly way of data presentation and user
control. Additionally the included API even allows you to build your own controlling software or interface to
LabViewTM.

The seamless integration of the AS5643 protocol makes the FireSpy410b(T)(1) the preferred tool for many
Aerospace & Defense development tasks. DapDesign has taken considerable efforts to fully support the
SAE AS5643 protocol in all major functional areas of the FireSpy410b(T)(1) and continuously updates the
analyzer functionality according to implementation requirements and ongoing standardization efforts.

23.2.2.1. Main Feature Summary

General

e |EEE 1394-1995, 1394a-2000 and 1394b-2002 compliant
e Supported Speeds and Modes:

FS410b  |FS410bT |FS410bT1 |FS810
Port Modes S100 Beta Beta Legacy
S200 Beta Beta Beta Legacy
S400 Beta Beta Bilingual
S800 - - Bilingual
Connectors Beta Beta Beta Bilingual
Transformer - Yes Yes -

Connects to host using USB 2.0 interface or to LAN via 10/100 BaseT
Electrical isolation between IEEE 1394 and host (USB)

Optional Bus Power Provider: 2.8 Watts at 12 Volt (except FS410bT(1) )
480 MByte memory for packet and data storage

Firmware field upgradeable to enable future expansions

External Trigger Input, positive edge

AUX connector for:
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e Trigger input and output functions
¢ Recording external events
Software runs on Windows™ XP and Windows™ 7

Monitor

Displays bus activity:

Counts packets according to type, speed, ack and error condition
Counts number of bus resets

Measurement of bus power voltages (except FS410bT(1) )

Recorder

Time stamping of all packets and status events with 10ns resolution
Packets hidden by slower connections are visible as ‘prefix only’ packets
Extensive packet/event filtering/trigger/search capabilities

Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of packet display views, including:

Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
Precise time measurements

Marking of individual packets or packet ranges

Export format for re-generation of packets by Scriptor or API

Generator

e Generator and Scriptor run simultaneous for stream and asynchronous packet generation

Simultaneous generation of up to 63 isochronous streams
e Graphically programming of stream transmit block
o Data payload import from file

Special AS5643 stream generator package (optional)

Scriptor

Script Editor

C-like scripting language

Function Library

Macros to automatically generate blocks of code

Syntax coloring

Integrated Debugger

Floating point data types

Data Editor

Control Panel
¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring

Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets
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23.2.2.2. Specifications

Dimensions:

Weight:

Power Requirements:
Compliance:
Connections:

Indicators:

Switches:

Package Content:

Product warranty:
Part Number:
Optional Configuration:

SW Add-on modules:

FCC Class A Compliance

125 mm x 48 mm x 224 mm

760 g

12V, 10 Watt maximum (without providing 1394 bus power)
FCC Class A

USB2.0-connector for host-computer

RJ45 Ethernet connector

2 |IEEE 1394-connectors (bilingual/Beta)
BNC-connector for external trigger-input

Green LEDs for: USB, Power, Ethernet, Trigger
Red LEDs for: Record, Scriptor Active, Generate
Buzzer

Tumble switch for Power On/Off

Push button for manual triggering

FireSpy

Power Adapter (12V, 1250mA)

USB Cable 2.0

1394b Cable (Beta9 — Beta9)

2x 1394b/1394a Cable (Bilingual9 — 6pin)

Trigger Cable

24 months limited warranty

FS081

FS081AS5643 (w. AS5643 SW protocol package)
FS041b (TSB41BA3)

FS041bT (TSB41BA3 and S200+ transformers)
FS041bT1 (TSB41BA3 and S100-S200 transformers)
SBP2 protocol software package

IIDC protocol software package

AV/C protocol software package

IP1394 protocol software package

AS5643 protocol software package

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the

equipment under FCC rules.
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23.2.2.3. FireSpy Front

IEEE 1384k connectors manual tngger

external tnggsr

power led

initialization led aclive led
generator led trigger led

power led
This green led will light up when the power supply is connected to the FireSpy (see 'FireSpy 810 Rear'
below) and the FireSpy is switched on. It indicates the availability of power from the power supply

USB led
This green led will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
810 Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

ethernet led
This green led will light up when the FireSpy is connected through its ethernet port (see 'FireSpy 810 Rear'
below) and the network is active.

The initialization led
This red led will light up when the FireSpy is performing an initialization of the firmware.

IEEE1394b connectors (2x)

With these connectors the FireSpy 810 can be connected to the IEEE1394 bus to be analyzed. One or both
connectors may be connected to the bus.

Both connectors are bilingual. This means that they can be connected to a 1394b (beta) port or to a 1394a
(legacy) port, by using the correct cables.

buzzer opening
Behind this hole a buzzer is installed.

active led
This red led will light up when the Scriptor is active. See Scriptor.

generator led
This red led will light up when the FireSpy Generator is active. See Generator.

record led
This red led will light when recording is in progress. See Recorder.
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trigger led
This green led will light up when the FireSpy Recorder has been triggered. See Recorder.

manual trigger
Pressing this button will trigger the Recorder when recording is in progress and the Recorder is not yet
triggered.

external trigger

Using this connector, the FireSpy can be triggered with an external electrical signal when recording is in
progress and the Recorder is not yet triggered.

The FireSpy is triggered when a low to high voltage edge is detected on this pin. A low is defined as lower
then 0.6 Volt. A high is defined as higher than 2.8 Volt. The maximum voltage that may be applied is 24
Volt.

23.2.2.4. FireSpy Rear

serial number

power connector
auxiliary connector

ethemet connector ~ USE connector

power switch

Using this switch the FireSpy can be switched on (powered) and off. When switched on the 'power led' on
the front will light up. Note that the power supply needs to be connected to the FireSpy (see below) to be
able to switch the FireSpy on.

power connector
The power supply must be connected to the FireSpy, using this connector. Note that, for safety reasons,
only the original power supply should be used.

auxiliary connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

ethernet connector
This is a standard ethernet port. it is used for network access to the FireSpy 810.

USB connector
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The FireSpy must be connected to the computer using this connector. A USB cable, which is part of the
FireSpy-package, is connected between this connector and the USB port of the computer.
The USB interface is electrically isolated from the IEEE1394b logic to prevent ground loops.

serial number

Each FireSpy has a 5 character serial number. This number is also programmed into the FireSpy and can
be read with the License Manager of the FireSpy application. Part of the software will only work when
license keys are installed for the serial number of the currently connected FireSpy. See License Manager
for more information on license keys.

23.2.3. FireSpy 450b(T)(1) / 850

The FireSpy850 and FireSpy450b bus analyzers complete the second generation of FireWire analyzers
offered by Dap-Technology. Based on the industry leading FireSpy800, the all new and enhanced
architecture of the FireSpy810, as well as the form factor advantages introduced with the FireSpy3850,
make these two new PCI form factor analyzer cards the most compelling package for card-based 1394
analysis solutions found in the industry.

The PCI format takes flexibility to a higher level. This solution enables users to install the FireSpy hardware
in any PC that has at least one PCI slot available. This allows for installation of the FireSpy Analyzer in
developers’ existing PC’s, rugged field service laptop or lunchbox computer.

Both the FireSpy850 and FireSpy450b are equipped with 1 GB of on-board memory. The units offer
extensive hardware filtering and trigger possibilities due to efficient programmable logic and an on-board
processor. They support up to 800Mb (400Mb for the FS450b(T), 200Mb for the FS450bT1) transfer rate
and are fully IEEE 1394b compliant. Three bilingual or Beta 1394 ports (depending on model) allow for
convenient connection to the system under test. As an added feature the FS450b uses dip-switches to
conveniently allow the changing of PHY port speed/mode settings.

The graphical user interface runs on Windows™ XP and Windows™ 7. It is intuitive and offers a user-
friendly way of data presentation and user control. Additionally the included API even allows you to build
your own control software or interface to LabViewTM. The seamless integration of the SAE AS5643
protocol makes the FireSpy850 or the FS450b an ideal tool for many Aerospace & Defense development
tasks. For long distance applications DapTechnology also offers the FS450b in an impedance matching
transformer configuration, i.e. the FireSpy model FS450bT(1).

23.2.3.1. Main Feature Summary
General

e |EEE 1394-1995, 1394a-2000 and 1394b-2002 compliant
e Supported Speeds and Modes:

FS450b  |FS450bT |FS450bT1 JFS850
Port Modes S100 Beta Beta Legacy
S200 Beta Beta Beta Legacy
S400 Beta Beta Bilingual
S800 - - Bilingual
Connectors Beta Beta Beta Bilingual
Transformer - Yes Yes -

PCI 2.1 compliant

Optional Bus Power (2.8 W at 12V) (except FS450bT(1) )
992 MByte memory for packet and data storage
Firmware field upgradeable to enable future expansions
Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:

o Counts packets according to type, speed, ack and error condition
e Counts number of bus resets

o Measurement of bus power voltages (except FS450bT(1) )

Copyright 2017 DapTechnology, 9/1/2017 383



Hardware

Recorder

Time stamping of all packets and status events with 10ns resolution
Packets hidden by slower connections are visible as ‘prefix only’ packets
Extensive packet/event filtering/trigger/search capabilities

Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of packet display views, including:

o Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
¢ Precise time measurements
e Marking of individual packets or packet ranges
o Export format for re-generation of packets by Scriptor or API

Generator

e Simultaneous generation of up to 63 iso streams

e Graphically programming of stream transmit block

e Data payload import from file
e Generator and Scriptor run simultaneous for stream and asynchronous packet generation
e Special AS5643 stream generator package (optional)

Scriptor

e Script Editor
o C-like scripting language
Function Library
Macros to automatically generate blocks of code
Syntax coloring
Integrated Debugger
Floating point data types
o Data Editor
e Control Panel
¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring
e Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets
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23.2.3.2. Specifications

Dimensions: PCI: half length, 125 x 48 x 209 mm

CPCI: 210 x 20 x 129 mm

Weight: 150g/TBD

Operating Range: 0-70C

Power 12V, 10 Watt maximum (without providing 1394 bus power)

Requirements:

Compliance: FCC Class A

Connections: 32bit/33MHz PCI connector, universal keyed (for 3.3V and 5V slots)
3 IEEE 1394-connectors (bilingual or Beta)

Indicators: -

Switches: Dip-switches for PHY port Speed/Mode Selection, (FS450b and FS450bT(1) only)

Package Content: FireSpy850
1394b Cable (Beta9 — Beta9)
2x 1394b/1394a Cable (Bilingual9 — 6pin)
Product warranty: 24 months limited warranty
Part Number: FS85 or FS85AS5643 (w. AS5643 SW protocol package)
Optional e FS45b or FS45bAS5643 with TSB41BA3
Configuration: e FS45bT or FS45bTAS5643 with TSB41BA3 and S200+ transformer
o FS45bT1 or FS45bT1AS5643 with TSB41BA3 and S100-S200 transformer
SW Add-on SBP2 protocol software package
modules: [IDC protocol software package
AV/C protocol software package
IP1394 protocol software package
AS5643 protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.2.3.3. The PCI board

IDC
connectors

PCI

IEEE1394 connector

connectors “‘-\ j

This FireSpy is a PCI card. It must be build into a PC.

IDC connector

The IDC connector is an auxiliary port.The auxiliary port will be discussed in a separate chapter. See
Auxiliary connector ports. .

IEEE1394b connectors (3x)

With these connectors the FireSpy can be connected to the IEEE1394 bus to be analyzed.
For the FireSpy450b, both ports are beta only. For the FireSpy850, both ports are bilingual.
The FireSpy450bT(1) has 3 beta only ports that are transformer coupled.

PCI connector
The PCI connector is the connection between this FireSpy and the computer it is to work with. Place the
connector into an empty PCI slot in the computer.

DIP Switches
The FS450b(T)(1) card contains DIP Switches that can control the mode of the PHY chip. The following
modes can be set: $100, S200 and S400 (all Beta only).

386
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SW1 SW2 SW3 Sw4

0 0 0 0 S400b only, data strobe S400, S200, S100
0 1 0 0 All Ports Beta S100
1 0 0 0 All Ports Beta S200
1 1 0 0 All Ports Beta S400

23.3. Triple Series

Utilizing the restructured hardware architecture of the FS810, both the FS3x10 and FS385x offer the
industry’s first 3 channel data analysis capability. And multiple units can be chained together to build a
synchronized 3, 6 or 9 channel system.

The Triple Series uses an more powerful architectural design with a 400MHz on-board PowerPC. Three
off-the-shelf Physical Layer chips connect to a highly optimized FPGA which not only acts as Link layers but
also incorproate three completely independent data recording functions, Trigger and Filter engines as well
as Data Monitors. Recorded data are directly captured into onboard memory (1GB).

The user can easily connect the analyzer to his PC (laptop) via a USB2.0 or Ethernet connection (or a PCI
interface). All data transfer to the PC is offline, so there is no potential for the loss of data.

FireSpys from the Triple Series are also available in a PCI (FS385x) and in CompactPCIl (FS3470)
configuration.

23.3.1. FireSpy 3810, 3811,3410bT(1)

The FireSpy3810 bus analyzer is the first in a new generation of FireWire analyzers from DapTechnology.
Based on the industry leading FireSpy800 and the new FireSpy3810 architecture the FireSpy3810 is the
most advanced IEEE 1394 test equipment in the market. The FireSpy3810 in fact combines three FireSpy
analyzers in one single instrument. It comprises a significantly more powerful on-board processor and
improved connectivity to the host. With the new scripting engine the FireSpy3810 can also be used as a
stand-alone analyzer.

The FireSpy3810 has three 1394 nodes connected to three synchronized analysis engines. They are
controlled by a RISC processor running at 400 MHz. Each node is connected to three FireWire ports. One
port of each node is connected to an individual standard bilingual FireWire connector. The other two ports
of each node are connected to one high density, high speed connector and include active transformer
coupling. A cable converting to 6 Beta connectors is provided.

The FireSpy3810 is equipped with 1024 MB internal memory and extensive hardware filtering and trigger
possibilities. The analyzer can be connected to a host computer using the USB or Ethernet interface. On
the host you can control the FireSpy using a graphical user interface to analyze and display the bus traffic
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in a user-friendly way; or you can use the API to program your own control software.

23.3.1.1. Main Feature Summary
General

IEEE 1394-1995, 1394a-2000 and 1394b-2002 compliant
FS3810,FS3811: Supports 100(L), 200(L), 400(L&B) and 800(B) Mbps connection speeds
FS3410bT: Supports 200(B) and 400(B) Mbps connection speeds
FS3410bT(1): Supports 100(B) and 200(B) Mbps connection speeds
Connects to host using USB2.0 interface or to LAN via 10/100 BaseT
Electrical isolation between IEEE 1394 and host (USB)
Optional Bus Power: 2.8 Watts at 12 Volt (for each bilingual port)
992 MByte memory for packet and data storage
Firmware field upgradeable to enable future expansions
AUX connector for:

e Trigger input and output functions

¢ Recording external event
¢ Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:
e isochronous packets
all types of asynchronous packets
all types of PHY packets
all types of acknowledge packets
several types of Errors
o Counts packets according to type, speed, ack and error condition
e Counts number of bus resets
o Measurement of bus power voltages (bilingual ports)

Recorder

Time stamping of all packets and status events with 10ns resolution
Packets hidden by slower connections are visible as ‘prefix only’ packets
Extensive packet/event filtering/trigger/search capabilities

Packet type

Transmission speed

Boolean combination of 4 programmable packet sets

Data payload patterns

Error conditions

Various status events

Graphical Trigger Sequencer

Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of packet display views, including:

Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
Precise time measurements

Marking of individual packets or packet ranges

Export format for re-generation of packets by Scriptor or API

Generator

¢ Simultaneous generation of up to 63 iso streams
e Graphically programming of stream transmit block
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e Data payload import from file
¢ Generator and Scriptor run simultaneous for stream and asynchronous packet generation
e Special AS5643 stream generator package (optional)

Scriptor

o Script Editor

C-like scripting language

Function Library

Macros to automatically generate blocks of code

Syntax coloring

Integrated Debugger

Floating point data types

o Data Editor

e Control Panel
¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring

e Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets
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23.3.1.2. Specifications

Dimensions: 125 mm x 48 mm x 209 mm

Weight: 800 g

Operating Range: 0-45C

Power Requirements: 12V, 10 Watt maximum (without providing 1394 bus power)
Compliance: FCC Class A

Connections: USB2.0-connector for host-computer

RJ45 Ethernet connector
For FS3810, FS3410bT(1):
¢ high-density connector (VHDCI) for 6 transformer coupled 1394Beta
connections
e 3 IEEE 1394-connectors (bilingual)
For FS3811:
¢ 6 IEEE 1394-connectors (bilingual)
Indicators: Green LEDs for: USB, Power, Ethernet, Trigger
Red LEDs for: Record, Scriptor Active, Generate
Buzzer
Switches: Tumble switch for Power On/Off
Push button for manual triggering
Package Content: FireSpy
Power Adapter (12V, 2500mA)
USB Cable 2.0
For FS3810, FS3410bT(1):
e 3x 1394b Cable (Beta9 — Beta9)
o Adapter Cable (VHDCI — 1394Beta (x6))

For FS3811:
e 3x 1394b Cable (Bilingual 9 — 9)
Product warranty: 24 months limited warranty
Part Number: FS381 or FS381AS5643 (S800 w. AS5643 SW protocol package)

FS341 or FS341AS5643 (S400 w. AS5643 SW protocol package)
Optional Configuration: FS3811 (no transformers, 6 bilingual ports)

FS3410bT1 (S100-S200 transformers)
SW Add-on modules: SBP2 protocol software package

[IDC protocol software package

AV/C protocol software package

IP1394 protocol software package

AS5643 protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.3.1.3. FS3810 and FS3410bT(1) Front

VHOC! connector IEEE1384b connectors

powerled/ i emet led

initialization led

active led record led
generator led frigger lad

USB led

VHDCI connector

This connector is a 68 pins connector. It encompasses the transformer coupled IEEE1394b ports A0, A1,
BO, B1, CO, C1 and a 6 aux port signals.

The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

power led
This green led will light up when the power supply is connected to the FireSpy (see 'FireSpy 3810 Rear’
below) and the FireSpy is switched on. It indicates the availability of power from the power supply

USB led
This green led will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
3810 Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

ethernet led
This green led will light up when the FireSpy is connected through its ethernet port (see 'FireSpy 3810
Rear' below) and the network is active.

The initialization led
This red led will light up when the FireSpy is performing an initialization of the firmware.

IEEE1394b connectors (3x)

With these connectors the FireSpy 3810 can be connected to the IEEE1394 bus to be analyzed. Each
connector may be connected to the bus. Each connector is not connected to either of the other two ports.
The IEEE1394b ports are (from left to right) port A2, port B2 and port C2.

Each connector is bilingual. This means that they can be connected to a 1394b (beta) port or to a 1394a
(legacy) port (FS381x only), by using the correct cables.

buzzer opening
Behind this hole a buzzer is installed.

active led
This red led will light up when the Scriptor is active. See Scriptor.
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generator led
This red led will light up when the FireSpy Generator is active. See Generator.

record led
This red led will light when recording is in progress. See Recorder.

trigger led
This green led will light up when the FireSpy Recorder has been triggered. See Recorder.

23.3.1.4. FS3811 Front

IEEE1384b connectors

powerled/ i emet led

inttialization led

aclive led record |ed
genarator lad trigger led

USH led

power led
This green led will light up when the power supply is connected to the FireSpy (see 'FireSpy Rear' below)
and the FireSpy is switched on. It indicates the availability of power from the power supply

USB led
This green led will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

ethernet led
This green led will light up when the FireSpy is connected through its ethernet port (see 'FireSpy Rear'
below) and the network is active.

The initialization led
This red led will light up when the FireSpy is performing an initialization of the firmware.

IEEE1394b connectors (6x)

With these connectors the FireSpy 3811 can be connected to the IEEE1394 bus to be analyzed. Each
connector may be connected to the bus. The IEEE1394b ports are (from left to right) A0, A1, BO, B1, CO,
C1.

Each connector is bilingual. This means that they can be connected to a 1394b (beta) port or to a 1394a
(legacy) port, by using the correct cables.
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buzzer opening
Behind this hole a buzzer is installed.

active led
This red led will light up when the Scriptor is active. See Scriptor.

generator led
This red led will light up when the FireSpy Generator is active. See Generator.

record led
This red led will light when recording is in progress. See Recorder.

trigger led
This green led will light up when the FireSpy Recorder has been triggered. See Recorder.

23.3.1.5. FireSpy Rear

air went

— =erial num ber

povner switch

poseEr connedor
auxiliary connector
¥ USB connectar

ethernet connectar

power switch

Using this switch the FireSpy can be switched on (powered) and off. When switched on the 'power led' on
the front will light up. Note that the power supply needs to be connected to the FireSpy (see below) to be
able to switch the FireSpy on.

power connector
The power supply must be connected to the FireSpy, using this connector. Note that, for safety reasons,
only the original power supply should be used.

auxiliary connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

ethernet connector
This is a standard ethernet port. it is used for network access to the FireSpy 3810.

USB connector
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The FireSpy must be connected to the computer using this connector. A USB cable, which is part of the
FireSpy-package, is connected between this connector and the USB port of the computer.
The USB interface is electrically isolated from the IEEE1394b logic to prevent ground loops.

serial number

Each FireSpy has a 5 character serial number. This number is also programmed into the FireSpy and can
be read with the License Manager of the FireSpy application. Part of the software will only work when
license keys are installed for the serial number of the currently connected FireSpy. See License Manager
for more information on license keys.

23.3.2. FireSpy 3850, 3851

The FireSpy385x bus analyzer is world’s only PCl —based multichannel FireWire bus analyzer. Based on
the industry leading FireSpy810 architecture the FireSpy385x is the most advanced IEEE 1394 test
equipment in the market. The FireSpy385x in fact

combines three FireSpy analyzers in one single instrument. It comprises a significantly more powerful
on-board processor and improved connectivity to the host.

The PCI format takes flexibility to a higher level. This solution enables users to install the FireSpy hardware
in any PC that has at least one PCI slot available. This allows for installation of the FireSpy in developers
existing PC’s or installing the analyzer in a rugged field service laptop or lunchbox computer.

The FireSpy385x has three 1394 nodes connected to three synchronized analyzer engines. They are
controlled by an onboard RISC processor running at 400 MHz. Each node is connected to three FireWire
ports. One port of each node is connected to a separate standard bilingual FireWire connector.

The other two ports of each node are connected to one high speed connector and include active
transformer coupling.

The FireSpy385x is equipped with 1 GByte memory and extensive hardware filtering and trigger
capabilities. On the host you can control the FireSpy using a graphical user interface to analyze and display
the bus traffic in a user-friendly way, or you can use the APl and program your own control software.

The seamless integration of the SAE AS5643 protocol makes the FireSpy385x the preferred tool for many
Aerospace & Defense development tasks. DapTechnology has taken considerable efforts to fully support
the SAE AS5643 protocol in all major functional areas of the FireSpy385x and continuously updates the
analyzer functionality according to implementation requirements and ongoing standardization efforts.

23.3.2.1. Main Feature Summary

General

e |EEE 1394-1995, 1394a-2000 and 1394b-2002 compliant

e Supports 100(L), 200(L), 400(L&B) and 800(B) Mbps transfer rates
e PCI 2.1 compliant

¢ Optional Bus Power: 2.8 W at 12V (for each bilingual port)

e 992 MByte memory for packet and data storage

o Firmware field upgradeable to enable future expansions

e AUX connector for:

¢ Trigger input and output functions
¢ Recording external event
o Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:
e isochronous packets
all types of asynchronous packets
all types of PHY packets
all types of acknowledge packets
several types of Errors
e Counts packets according to type, speed, ack and error condition
e Counts number of bus resets
e Measurement of bus power voltages (bilingual ports)
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Recorder

o Time stamping of all packets and status events with 10ns resolution

o Packets hidden by slower connections are visible as ‘prefix only’ packets
o Extensive packet/event filtering/trigger/search capabilities

Packet type

Transmission speed

Boolean combination of 4 programmable packet sets

Data payload patterns

Error conditions

Various status events

Graphical Trigger Sequencer

o Adjustable trigger position within programmable record buffer size

e Cyclic pre-trigger buffer management option

¢ Different kinds of packet display views, including:

Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol

¢ Precise time measurements

o Marking of individual packets or packet ranges

e Export format for re-generation of packets by Scriptor or API

Generator

¢ Simultaneous generation of up to 63 iso streams

e Graphically programming of stream transmit block

¢ Data payload import from file
e Generator and Scriptor run simultaneous for stream and asynchronous packet generation
o Special AS5643 stream generator package (optional)

Scriptor

e Script Editor

C-like scripting language

Function Library

Macros to automatically generate blocks of code

Syntax coloring

Integrated Debugger

Floating point data types

o Data Editor

¢ Control Panel
¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring

e Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets
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23.3.2.2. Specifications

Dimensions:
Weight:
Operating Range:

Power Requirements:

Compliance:
Connections:

Indicators:
Switches:
Package Content:

Product warranty:
Part Number:

SW Add-on modules:

Half Length PCI, 125 mm x 48 mm x 209 mm

150 g

0-70C

12 V, 10 Watt maximum (without providing 1394 bus power)

FCC Class A

32bit/33MHz PCI connector, universal keyed (for 3.3V and 5V slots)
3 IEEE 1394-connectors (bilingual)

high-density connector (VHDCI) for 6 transformer coupled 1394Beta
connections

o FireSpy

e 3x 1394b Cable (Beta9 — Beta9)

o Adapter Cable (VHDCI — 1394Beta (x6))

24 months limited warranty

FS385 or FS385AS5643 (w. AS5643 SW protocol package)
SBP2 protocol software package

IIDC protocol software package
AV/C protocol software package
IP1394 protocol software package
AS5643 protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.

396 Copyright 2017 DapTechnology, 9/1/2017



Hardware

23.3.2.3. The FS3850, FS3851 PCl board

Ioc
connector

VHDCI /

connactor PGl

connector

|IEEE1 354 bilingual
connectors

This FireSpy is a PCI card. It must be build into a PC.

IDC connector
The IDC connector is an auxiliary port.The auxiliary port will be discussed in a separate chapter. See
Auxiliary connector ports. .

VHDCI connector

This connector is a 68 pins connector. It encompasses the tramsformer coupled IEEE1394b ports AO, A1,
BO, B1, CO, C1 and a 6 aux port signals.

The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

IEEE1394bilingual connectors (3x)

With these connectors the FireSpy 3850 can be connected to the IEEE1394 bus to be analyzed. Each
connector may be connected to the bus. Each connector is not connected to either of the other two ports.
The IEEE1394 ports are (from left to right) port A2, port B2 and port C2.

Each connector is bilingual. This means that they can be connected to a 1394b (beta) port or to a 1394a
(legacy) port, by using the correct cables.

PCI connector
The PCI connector is the connection between this FireSpy and the computer it is to work with. Place the
connector into an empty PCI slot in the computer.
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23.3.2.4. EC- Declaration of Conformity FS3850

(o fole .

EC- Declaration of Conformity
CE Mark FireSpy3850

Company: DAP Technology BY

Zutphenstraat 67
7575EJ Oldenzaal
Netherlands

Designation of product: 1394 Bus Analyzer
Product name: FireSpy3850

We declare that the product complies with the requirements of the EU EMC Directive
(2004/108/EC) and carries the CE mark accordingly:

e FElectromagnetic Emission: EN55022:2011 (Information technology equipment - Radio
disturbance characteristics - Limits and methods of measurement)

o Electromagnetic Immunity: EN55024:2010 (Information technology equipment - Immunity
characteristics - Limits and methods of measurement)

@)

O O O O

ESD: EN61000-4-2:2009

Radiated electromagnetic fields 61000-4-3:2006+A1:2007+A2:2010
Electrical fast transient : EN61000-4-4:2004+A1:2011

Surge : EN61000-4-5:2007

Conductive electromagnetic fields : EN61000-4-6:2009

We keep file of the following technical documentation:

e Operating Instructions

e Design diagrams

e Test documents

e Other technical documentation

Nijmegen, September 30, 2011 DAP Technology B.V.

Cor Jansen, VP Technology
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23.3.2.5. EC- Declaration of Conformity FS3851

EC- Declaration of Conformity
CE Mark FireSpy3851

Company: DAP Technology BY
Zutphenstraat 67
7575EJ Oldenzaal
Netherlands

Designation of product: 1394 Bus Analyzer
Product name: FireSpy3851

We declare that the product complies with the requirements of the EU EMC Directive
(2004/108/EC) and carries the CE mark accordingly:

e FElectromagnetic Emission: EN55022:2011 (Information technology equipment - Radio
disturbance characteristics - Limits and methods of measurement)

o Electromagnetic Immunity: EN55024:2010 (Information technology equipment - Immunity
characteristics - Limits and methods of measurement)
o ESD: EN61000-4-2:2009

Radiated electromagnetic fields 61000-4-3:2006+A1:2007+A2:2010

Electrical fast transient : EN61000-4-4:2004+A1:2011

Surge : EN61000-4-5:2007

Conductive electromagnetic fields : EN61000-4-6:2009

O O O O

We keep file of the following technical documentation:

e Operating Instructions

e Design diagrams

e Test documents

e Other technical documentation

Nijmegen, September 30, 2011 DAP Technology B.V.
Cor Jansen, VP Technology
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23.3.3. FireSpy 3852

The FireSpy385x bus analyzer is world’s only PCIl —based multichannel FireWire bus analyzer. Based on
the industry leading FireSpy810 architecture the FireSpy385x is the most advanced IEEE 1394 test
equipment in the market. The FireSpy385x in fact

combines three FireSpy analyzers in one single instrument. It comprises a significantly more powerful
on-board processor and improved connectivity to the host.

The PCI format takes flexibility to a higher level. This solution enables users to install the FireSpy hardware
in any PC that has at least one PCI slot available. This allows for installation of the FireSpy in developers
existing PC'’s or installing the analyzer in a rugged field service laptop or lunchbox computer.

The FireSpy385x has three 1394 nodes connected to three synchronized analyzer engines. They are
controlled by an onboard RISC processor running at 400 MHz.Two ports of each node are connected to a
circular LEMO connector and include active transformer coupling

The FireSpy385x is equipped with 1 GByte memory and extensive hardware filtering and trigger
capabilities. On the host you can control the FireSpy using a graphical user interface to analyze and display
the bus traffic in a user-friendly way, or you can use the APl and program your own control software.

The seamless integration of the SAE AS5643 protocol makes the FireSpy385x the preferred tool for many
Aerospace & Defense development tasks. DapTechnology has taken considerable efforts to fully support
the SAE AS5643 protocol in all major functional areas of the FireSpy385x and continuously updates the
analyzer functionality according to implementation requirements and ongoing standardization efforts.

23.3.3.1. Main Feature Summary

General

IEEE 1394-1995, 1394a-2000 and 1394b-2002 compliant
Supports 200(B) , 400(B) and 800(B) Mbps transfer rates
PCI 2.1 compliant
992 MByte memory for packet and data storage
Firmware field upgradeable to enable future expansions
AUX connector for:

¢ Trigger input and output functions

¢ Recording external event
o Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:
e isochronous packets
all types of asynchronous packets
all types of PHY packets
all types of acknowledge packets
several types of Errors
e Counts packets according to type, speed, ack and error condition
e Counts number of bus resets
e Measurement of bus power voltages (bilingual ports)

Recorder

o Time stamping of all packets and status events with 10ns resolution

o Packets hidden by slower connections are visible as ‘prefix only’ packets
o Extensive packet/event filtering/trigger/search capabilities

Packet type

Transmission speed

Boolean combination of 4 programmable packet sets

Data payload patterns

Error conditions

Various status events

400
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e Graphical Trigger Sequencer
Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option
Different kinds of packet display views, including:

o Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
Precise time measurements
Marking of individual packets or packet ranges
Export format for re-generation of packets by Scriptor or API

Generator

e Simultaneous generation of up to 63 iso streams

e Graphically programming of stream transmit block

e Data payload import from file
e Generator and Scriptor run simultaneous for stream and asynchronous packet generation
e Special AS5643 stream generator package (optional)

Scriptor

o Script Editor

C-like scripting language

Function Library

Macros to automatically generate blocks of code

Syntax coloring

Integrated Debugger

Floating point data types

o Data Editor

e Control Panel
¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring

e Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets
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23.3.3.2. Specifications

Dimensions:
Weight:
Operating Range:

Power Requirements:

Compliance:
Connections:

Indicators:
Switches:
Package Content:

Product warranty:
Part Number:

SW Add-on modules:

Half Length PCI, 125 mm x 48 mm x 209 mm

150 g

0-70C

12 V, 10 Watt maximum (without providing 1394 bus power)

FCC Class A

32bit/33MHz PCI connector, universal keyed (for 3.3V and 5V slots)
6x Circular LEMO connector type FGG.0B.304.CLAD42

o FireSpy

e 6x LEMO circular to IEEE-1394 bilingual

24 months limited warranty

FS3852 or FS3852AS5643 (w. AS5643 SW protocol package)
SBP2 protocol software package

IIDC protocol software package

AV/C protocol software package

IP1394 protocol software package

AS5643 protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.3.3.3. The FS3852 PCI board

IDC
connector

\ PCI

connector

6x circular
LEMO connector

This FireSpy is a PCI card. It must be build into a PC.

IDC connector
The IDC connector is an auxiliary port.The auxiliary port will be discussed in a separate chapter. See
Auxiliary connector ports. .

Circular LEMO connector (6x)

With these connectors the FireSpy 3852 can be connected to the IEEE1394 bus to be analyzed. Each
FireSpy node (A, B, C) exposes two of its PHY ports through one LEMO connector per port. The FireSpy
ports exposed are numbered top-down as follows: A0, A1, BO, B1, C0. C1. The exact connector model
used is LEMO EGG.0B.304.CLL.

PCI connector
The PCI connector is the connection between this FireSpy and the computer it is to work with. Place the
connector into an empty PCI slot in the computer.
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23.3.3.4. EC- Declaration of Conformity

(o fole .

EC- Declaration of Conformity
CE Mark FireSpy3852

Company: DAP Technology BY

Zutphenstraat 67
7575EJ Oldenzaal
Netherlands

Designation of product: 1394 Bus Analyzer
Product name: FireSpy3852

We declare that the product complies with the requirements of the EU EMC Directive
(2004/108/EC) and carries the CE mark accordingly:

e FElectromagnetic Emission: EN55022:2011 (Information technology equipment - Radio
disturbance characteristics - Limits and methods of measurement)

o Electromagnetic Immunity: EN55024:2010 (Information technology equipment - Immunity
characteristics - Limits and methods of measurement)

@)

O O O O

ESD: EN61000-4-2:2009

Radiated electromagnetic fields 61000-4-3:2006+A1:2007+A2:2010
Electrical fast transient : EN61000-4-4:2004+A1:2011

Surge : EN61000-4-5:2007

Conductive electromagnetic fields : EN61000-4-6:2009

We keep file of the following technical documentation:

e Operating Instructions

e Design diagrams

e Test documents

e Other technical documentation

Nijmegen, September 30, 2011 DAP Technology B.V.

Cor Jansen, VP Technology
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23.3.4. FireSpy 3470

23.3.4.1. Main Feature Summary
General

IEEE 1394-19000595, 1394a-2000 and 1394b-2002 compliant
Supports 400(B) Mbps transfer rates

Compact PCI PICMG 2.0 R3.0 compliant

PXl 2.2 compliant*

992 MByte memory for packet and data storage

Firmware field upgradeable to enable future expansions
Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:
e isochronous packets
all types of asynchronous packets
all types of PHY packets
all types of acknowledge packets
several types of Errors
o Counts packets according to type, speed, ack and error condition
e Counts number of bus resets

Recorder

o Time stamping of all packets and status events with 10ns resolution
o Packets hidden by slower connections are visible as ‘prefix only’ packets
o Extensive packet/event filtering/trigger/search capabilities

Packet type

Transmission speed

Boolean combination of 4 programmable packet sets

Data payload patterns

Error conditions

Various status events

Graphical Trigger Sequencer

¢ Adjustable trigger position within programmable record buffer size

e Cyclic pre-trigger buffer management option

¢ Different kinds of packet display views, including:

o Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
¢ Precise time measurements
e Marking of individual packets or packet ranges
o Export format for re-generation of packets by Scriptor or API

Generator

e Simultaneous generation of up to 63 iso streams

e Graphically programming of stream transmit block

e Data payload import from file
e Generator and Scriptor run simultaneous for stream and asynchronous packet generation
e Special AS5643 stream generator package (optional)

Scriptor

o Script Editor
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Function Library

Syntax coloring

e Data Editor
e Control Panel

C-like scripting language
Macros to automatically generate blocks of code

Integrated Debugger
Floating point data types

¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring
e Several Sample Scripts

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets

*remark, the PXI trigger bus is not used.

23.3.4.2. Specifications

Dimensions:

Weight:

Operating Range:
Power Requirements:
Compliance:
Connections:

Indicators:
Switches:
Package Content:

Product warranty:
SW Add-on modules:

213 mm x 130 mm x 20 mm

250 g

0-70C

10 Watt maximum

FCC Class A

e PXI J1, J2 connector

e 68 pins SCSI II/1ll Connector for 9 transformer coupled 1394Beta connections

FireSpy3470

Adapter Cable (SCSI2 — 1394Beta (x9))
24 months limited warranty

SBP2 protocol software package

[IDC protocol software package

AV/C protocol software package
IP1394 protocol software package
AS5643 protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.3.4.3. The PXI Board

9 x 1394b A

TS A

FireSopy 34T 00T

This FireSpy is a CompactPCI / PXI card, it must be fitted in a CompactPCI / PXI chassis.

SCSI2 Connector
This connector is a 68 pins connector. It encompasses the transformer coupled IEEE1394b ports A0, A1,
A2, BO, B1, B2, CO, C1 and C2

Compact PCI connector
The PCI connector is the connection between this FireSpy and the computer it is to work with. Place the
connector into an empty CompactPCI slot in the computer/ PXI chassis.

23.4. Stealth Series
23.4.1. FireStealth 810bN

DapTechnology’s FireStealth810bNe with its patent pending non-intrusive bus monitoring technology, is the industry’s
first “Stealth Mode” IEEE 1394b analyzer. The FireStealth IEEE 1394b analyzer is a bus monitoring device that is
attached to the IEEE 1394b bus leaving the existing topology unaffected. The device does not participate in the bus
configuration and thus, no topology reconfiguration and node ID reassignments occur. The FireStealth’s passive
personality and non-intrusive behavior renders it invisible to all other devices on the IEEE 1394b bus.

Also, it does not participate in any bus management activities such as root contention, cycle start generation &
transmission arbitration.

The FireStealth is a small, compact instrument that is equipped with 1 GB internal memory. The unit offers extensive
hardware filtering and trigger possibilities due to efficient programmable logic and an on-board processor. It supports
up to 800Mb transfer rate (beta Mode only). Two 1394b connectors allow for convenient connection to the system
under test.

The FireStealth may be connected to a host computer via the USB 2.0 interface. Furthermore, an Ethernet port allows
for easy network integration and remote control. The graphical user interface runs onWindows™ XP and Windows
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™ 7. It is intuitive and offers a user-friendly way of data presentation and user control.

Additionally the included API even allows you to build your own control software by using its interfaces to several
programming languages like C++, LabViewtand LabWindowsm. The seamless integration of the AS5643 protocol
(based on SAE AS5643) makes the FireStealth a great tool for many Aerospace & Defense development tasks.
DapTechnology has taken considerable efforts to fully support the SAE AS5643 protocol in all major functional areas
of the FireStealth and continuously updates the analyzer functionality according to implementation requirements and
ongoing standardization efforts.

23.4.1.1. Main Feature Summary
General

Supports 100(B), 200(B), 400(B) and 800(B) Mbps transfer rates
Connects to host using USB2.0 interface or to LAN via 10/100 BaseT
Electrical isolation between IEEE 1394 and host (USB)
992 MByte memory for packet and data storage
Firmware field upgradeable to enable future expansions
AUX connector for:
e Trigger input and output functions
¢ Recording external events
¢ Software runs on Windows™ XP and Windows™ 7

Monitor

¢ Displays bus activity:
e Counts packets according to type, speed, ack and error condition
e Counts number of bus resets

Recorder

Time stamping of all packets and status events with 10ns resolution
Packets hidden by slower connections are visible as ‘prefix only’ packets
Extensive packet/event filtering/trigger/search capabilities

Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of packet display views

Precise time measurements

Marking of individual packets or packet ranges

Export format for re-generation of packets with non-Stealth analyzer

Symbol Recorder (valid module license required)

Record RAW 1394 data at the bit level

Advanced software analysis decodes bits into symbols

IRIG-B122 Time synchronization

Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of views

Scriptor

Script Editor

Data Editor

Control Panel

Several Sample Scripts

Topology

o Graphical Display of current Bus Topology
o Live topology updates upon Bus Reset Detection
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23.4.1.2. Specifications

Dimensions: 125 mm x 48 mm x 224 mm
Weight: 7709

Operating Range: 0-45C

Power 12 V, 10 Watt maximum
Requirements:

Compliance: FCC Class A

Connections: USB2.0-connector for host-computer
RJ45 Ethernet connector
2 |IEEE 1394-connectors (Beta)
Green LEDs for: Sync, Speed , USB, Power, Ethernet, Trigger
Red LEDs for: Record, Scriptor Active, Ready
Bicolor LEDs for: Port Polarity, Port Signal
Buzzer
Switches: Tumble switch for Power On/Off
Package Content: FireStealth810bN

Power adapter (12V, 1250mA)

1394b Cable (Beta9 — Beta9), 1meter

Indicators:

Trigger Cable
Product warranty: 24 months limited warranty
Part Number: FS081bN or FS081bNAS5643 (w.AS5643 SW protocol package)
Optional -
Configuration:
SW Add-on SBP2 protocol software package
modules: IIDC protocol software package

AV/C protocol software package
IP1394 protocol software package
AS5643 protocol software package

FCC Class A Compliance

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.4.1.3. FireStealth Front

Synchronization Led
S$100 Led
S$200 Led

IEEE 1394b Connectors S$400 Led
S800 Led

Polarity Led

Power Led
USB Led

Ethernet Led

Initialization Led

Trigger Led
Buzzer Opening Record Led
Error Led
Active Led

Signal Led

Polarity led

This dual colored (green/red) led will light up green whenever the FireStealth has participated in the
connection setup of the IEEE 1394b bus and has detected that the polarity of the cable is normal.

This dual colored (green/red) led will light up red whenever the FireStealth has participated in the
connection setup of the IEEE 1394b bus and has detected that the polarity of the cable is inverted.

This dual colored (green/red) led will light up orange whenever the FireStealth has participated in the
connection setup of the IEEE 1394b bus and has detected that the there is no polarity switching inside the
cable although the polarity settings selected in the dialog window of the Data Pickup Logic Connection
Settings are set to inverted.

This dual colored (green/red) led will not light up whenever the FireStealth has not participated in the
connection setup of the IEEE 1394b bus and has not been able to detect any information about the cable
polarity. (This will always be the case whenever configuration of the FireStealth is done after configuration
of the 1394b bus.)

Signal led

This dual colored (green/red) led will light up green whenever the FireStealth has detected that the IEEE
1394b bus is operational.

This dual colored (green/red) led will light up red for 10 milliseconds whenever the FireStealth has detected
a bus reset or an asynchronous packet on the respective port.

This dual colored (green/red) led will light up orange whenever the FireStealth has detected isochronous
packets on the respective port. The intensity of the orange will range from orange to more red the more
isochronous packets are detected on the respective port.

Synchronization led
This green led will light up when the FireStealth has found synchronization to the IEEE 1394b bus.

S$100 led
This green led will light up when the line speed of the FireStealth has been set to S100 in the Data Pickup
Logic Connection Settings dialog window.

S$200 led
This green led will light up when the line speed of the FireStealth has been set to S200 in the Data Pickup
Logic Connection Settings dialog window.
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S400 led
This green led will light up when the line speed of the FireStealth has been set to S400 in the Data Pickup
Logic Connection Settings dialog window.

S800 led
This green led will light up when the line speed of the FireStealth has been set to S800 in the Data Pickup
Logic Connection Settings dialog window.

Power led
This green led will light up when the power supply is connected to the FireStealth (see 'FireStealth Rear'
below) and the 'FireStealth is switched on. It indicates the availability of power from the power supply

USB led
This green led will light up when the FireStealth is connected to the USB port of your computer (see '
FireStealth Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

Ethernet led
This green led will light up when the FireStealth is connected through its ethernet port (see 'FireStealth
Rear' below) and the network is active.

The initialization led
This red led will light up when the FireStealth is performing an initialization of the firmware.

IEEE 1394b connectors (2x)

With these connectors the FireStealth can be connected to the IEEE1394b bus to be analyzed. One or both
connectors may be connected to the bus.

Both connectors are beta ports. This means that they can only be connected to a 1394b (beta) port.

Buzzer opening
Behind this hole a buzzer is installed.

Active led
This red led will light up when the Scriptor is active. See Scriptor.

Error led
This red led will light up when a device error has occurred.

Record led
This red led will light when recording is in progress. See Recorder.
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23.4.1.4. FireStealth Rear

serial number

power connector
auxiliary connactor
ethemet connector USE connector

power switch

Using this switch the FireStealth can be switched on (powered) and off. When switched on the 'power led'
on the front will light up. Note that the power supply needs to be connected to the FireStealth (see below) to
be able to switch the FireStealth on.

power connector
The power supply must be connected to the FireStealth, using this connector. Note that, for safety reasons,
only the original power supply should be used.

auxiliary connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

ethernet connector
This is a standard ethernet port. it is used for network access to the FireStealth.

USB connector

The FireStealth must be connected to the computer using this connector. A USB cable, which is part of the
FireStealth-package, is connected between this connector and the USB port of the computer.

The USB interface is electrically isolated from the IEEE1394b logic to prevent ground loops.

serial number

Each FireStealth has a 5 character serial number. This number is also programmed into the FireStealth
and can be read with the License Manager of the FireStealth application. Part of the software will only work
when license keys are installed for the serial number of the currently connected FireStealth. See License
Manager for more information on license keys.

23.4.2. General Operation

23.4.2.1. Connecting the FireStealth

The FireStealth IEEE 1394b analyzer is a bus monitoring device that is attached to the IEEE 1394b bus
leaving the existing topology unaffected. The device does not participate in the bus configuration and thus,
no topology reconfiguration and node ID reassignments are performed. The FireStealth’s passive
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personality and non-intrusive behavior renders it invisible to all other devices on the IEEE 1394b bus. Also,
it does not participate in any bus management activities such as root contention, cycle start generation &
transmission arbitration.

Bus under
Test

Bus under
Test

23.4.2.2. Data-Pickup Logic Connection-Settings

With the application software’s dedicated tab page of the settings dialog window it is possible to set the
Data Pickup Logic Connection Settings.

Setting the line speed can be done by making a selection in the Speed box between S800, S400, S200 and
S100.

Setting the cable polarity of the cable connected to port A of the FireStealth can be done by making a
selection in the PolarityA box between Normal and Inverted.

Setting the cable polarity of the cable connected to port B of the FireStealth can be done by making a
selection in the PolarityB box between Normal and Inverted.

Note that any change in the Data Pickup Logic Connection Settings will result in a resynchronization
attempt of the FireStealth to the IEEE 1394b bus.
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Bl Settings |X|

Nomsl =]
Nomsl =]

23.4.2.3. Configuration of the FireStealth
23.4.2.3.1 Bus Topology information
Whenever configuration of the FireStealth is done before configuration of the IEEE 1394b bus, the

FireStealth will be able to analyze the IEEE 1394b bus configuration and will gather the bus topology
information.
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Whenever configuration of the FireStealth is done after configuration of the 1394b bus, the FireStealth will
have missed the IEEE 1394b bus configuration and will not be able to gather the bus topology information.
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Topology - FireStealth810bN - C446E
wWindows Help

Mo Topology information available

23.4.2.3.2 Cable Polarity Information

Whenever configuration of the FireStealth is done before configuration of the IEEE 1394b bus, the
FireStealth will be able to detect, during connection setup of the IEEE 1394b bus, if the cable polarity is
inverted compared to the polarity settings in the dialog window of the Data Pickup Logic Connection
Settings.

For each port the information on the status of the cable polarity is indicated by the polarity led.
Whenever configuration of the FireStealth is done after configuration of the IEEE 1394b bus, the
FireStealth will have missed the connection setup of the IEEE 1394b bus and will not be able to make an
indication on the status of the cable polarity.

23.5. Third Generation Analyzers

In order to support the higher speeds this new generation of 1394 bus analyzer has been completely
redesigned. And the 1394 interface is entirely based on DapTechnology's Firewire IP solution FireCore™
which combines both the Physical as well as the Link Layer functionality in one IP block.

Important!

Do not connect or disconnect the FireSpy when the computer is powered on.

Please turn on the connected FireSpy 1600/3200 before starting the computer and do not turn it off
until after the computer is powered down.

23.5.1. Main Feature Summary

General

e S1600 (S3200 for FireSpy3200) capable 1394 PHY is implemented in FPGA allowing more low level
analyzer flexibility

e Supports S800 and S1600 (and S3200 on FireSpy3200) port speeds
e Host connection via PCI Express x4
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Firmware field upgradeable to enable future expansions
External Trigger Input: 2.5V, (not implemented yet)
AUX connector for:

¢ Trigger input and output functions

¢ Recording external event (not implemented yet)
Software runs on Windows™ XP and Windows™ 7
Configurable 1394 Behaviour like:

o Configuration Rom

e Cycle master Capable

¢ IRM Capable

Monitor

¢ Displays bus activity:
o Counts packets according to type, speed, ack and error condition
e Counts number of bus resets

Commander

Reading and/or writing of local and reading of remote PHY registers

Reading and/or writing of remote memory locations (incl. CSR register space)
Possibility to graphically view the current Topologies

Sending of user definable packets (currently only legal packets)

IIDC Camera Support (under development, requires 1IDC Protocol license)

Recorder

Time stamping of all packets and status events

Packets hidden by slower connections are visible as ‘prefix only’ packets
Extensive packet/event filtering/trigger/search capabilities

Packet type

Transmission speed

Boolean combination of 4 programmable packet sets

Data payload patterns

Error conditions

Various status events

Graphical Trigger Sequencer

Different kinds of packet display views, including:

Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
Precise time measurements

Marking of individual packets or packet ranges
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23.5.2. Specifications

Dimensions:

Weight:

Power Requirements:
Compliance:
Connections:

Indicators:
Switches:

Package Content:

Product warranty:

Part Number:

Optional Configuration:
SW Add-on modules:

FCC Class A Compliance

170 mm x 67 mm x 175 mm (W x H x D)

9159

12 'V, 10 Watt maximum (Bus Power not included)
FCC Class A

PCle External interface to host-computer

3 IEEE 1394-connectors (Beta Only)
BNC-connector for external trigger-input
Green/Red LEDs for: Active, Generating, Recording, Trigger Ready
Tumble switch for Power On/Off

Push button for manual triggering

FireSpy1600

Power Adapter (12V, 10.0A)

PCI Express External Cable

PCI Express External Host Adapter Card

2 x 1394b Cable (Beta9 — Beta9)

Trigger Cable

24 months limited warranty

FS016

IIDC protocol software package

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.

23.5.3. FireSpy 1600,3200
23.5.3.1. FireSpy Front

IEEE 1394b Connectors

Active LED
Generator LED
Record LED
Trigger LED

Manual Trigger
External Trigger

418

Copyright 2017 DapTechnology, 9/1/2017



Hardware

IEEE1394b Connectors (3x)

With these connectors the FireSpy 1600 can be connected to the IEEE1394b buses to be analyzed. All
connectors are beta ports. This means that they only can be connected to a 1394b (beta) port S800 or
S1600.

Active led

Off: Power is off

Red: Power on, PCle Link not active

Red and Green: Power on, PCle Link active
Green: Power on, Link operational

Generator LED
Reserved for future use.

Record LED

Off: Recorder not active

Green: Recorder is active

Red: Recorder buffer full. This means the host can not keep up with writing the data to hard driver during
recording. Please try pointing the temporary recording file to a faster hard driver (SSD).

Trigger LED
Off: No trigger occurred
Green: A trigger occurred

Manual Trigger
Pressing this button during Recording marks a trigger point in the current recording

Holding this button during power-up loads the factory fallback firmware into the FPGA. Only the
programmer is active, used for recovering from a faulty firmware upgrade.

External trigger

Using this connector, the FireSpy can be triggered with an external electrical signal when recording is in
progress and the Recorder is not yet triggered.

The FireSpy is triggered when it detects a positive pulse .....

23.5.3.2. FireSpy Rear

PCl Express xB
External Adapter

it | e oy i s i
.!_.. Power Connector

%' = P z . W 5 4 #www.daphamnm.oom

Power Switch
PCle x4 Connector

Auxiliary Connector

External PCle 4x Connector
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23.6.

The FireSpy must be connected to the computer using this connector. A PCle 4x cable, which is part of the
FireSpy-package, is connected between this connector and the PCI Express External Adapter card
installed in the computer.

Power Connector
Connect only the original power supply to this connector.

Auxiliary Connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

Power Switch
Using this switch the FireSpy can be switched on (powered) and off. When turned on, the FPGA is
configured from flash. This takes +/- 1 second.

Serial Number (on the bottom)

Each FireSpy has an 11 character serial number. This number is also programmed into the FireSpy and
can be read with the License Manager of the FireSpy application. Part of the software will only work when
license keys are installed for the serial number of the currently connected FireSpy. See License Manager
for more information on license keys.

Basic 1394 Analyzer Series

With their initial releases in 2000 and 2003 the FireSpy400 and FireSpy800 have defined new standards for
1394 data analysis. Their unmatched feature set and the outstanding price/performance ratio of the
FireSpys have made them the most commonly used 1394 data analyzers in the marketplace.

The FireSpy800 data and protocol analyzer has gained tremendous market reputation in Aerospace &
Defense, Consumer Electronics, Industrial Control and many other markets.

The FireSpy800 has defined an industry standard for 1394 data analysis and DapTechnology is fully
committed to providing continued improvements and enhancements to its feature set and functionality.

The FireSpy800 is a small, compact instrument that is equipped with 256 MB internal memory. The unit
offers extensive hardware filtering and trigger possibilities due to efficient programmable logic and an
on-board processor. It supports up to 800Mb transfer rate and is fully IEEE 1394b compliant. Two bilingual
1394b ports allow for conveniently connecting to the particular system under test.

The FireSpy800 may be connected to a host computer via the USB interface. The graphical user interface
runs on Windows™ XP and Windows™ 7. It is intuitive and offers a user-friendly user interface.
Additionally, the included FireSpy API allows you to build your own control software by using its interfaces
to several programming languages like C++, LabVIEWTM and LabWindowsTM. The seamless integration
of the SAE AS5643 protocol makes the FireSpy800 the preferred tool for many Aerospace & Defense
development tasks. DapTechnology has taken considerable efforts to fully support the SAE AS5643
protocol in all major functional areas of the FireSpy800 and continuously updates the analyzer functionality
according to implementation requirements and ongoing tandardization efforts.

23.6.1. Main Feature Summary

General

e |EEE 1394-1995, 1394a-2000 and 1394b-2002 compliant
e Supported Speeds and Modes:

FS400b  |FS800
Port Modes S100 Beta Legacy
S200 Beta Legacy
S400 Beta Bilingual
S800 - Beta
Connectors Beta Bilingual
Transformer - -

e Connects to host using USB 1.1 interface
o Electrical isolation between IEEE 1394 and host (USB)

420
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248 MByte memory for packet and data storage
Firmware field upgradeable to enable future expansions
External Trigger Input: 3V, positive edge, opto-coupled
AUX connector for:

e Trigger input and output functions

¢ Recording external event
¢ Software runs on Windows™ XP and Windows™ 7

Monitor

Displays bus activity:

Counts packets according to type, speed, ack and error condition
Counts number of bus resets

Measurement of bus power voltages

Recorder

Time stamping of all packets and status events with 10ns resolution
Packets hidden by slower connections are visible as ‘prefix only’
packets

Extensive packet/event filtering/trigger/search capabilities
Adjustable trigger position within programmable record buffer size
Cyclic pre-trigger buffer management option

Different kinds of packet display views, including:

o Time View, displays all packets on a time line, including the prefix
Packet View, displays packets as list plus selected packet options
Transaction View, displays transactions as list or flow graph
Topology View, graphical topology displays as is during recording
Protocol View, displays packets decoded to selected protocol
¢ Precise time measurements
e Marking of individual packets or packet ranges
o Export format for re-generation of packets by Scriptor or API

Generator

e Simultaneous generation of up to 31 iso streams

e Graphically programming of stream transmit block

e Data payload import from file
e Generator and Scriptor run simultaneous for stream and asynchronous packet generation
e Special AS5643 stream generator package (optional)

Scriptor

o Script Editor

C-like scripting language

Function Library

Macros to automatically generate blocks of code

Syntax coloring

Integrated Debugger

o Data Editor

¢ Control Panel
¢ Graphical display elements for data value representation
o Ethernet-connected Client Panels for remote data monitoring
e Several Sample Scripts

Commander

¢ Reading and/or writing of local and reading of remote
o PHY registers
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CSR register space)

23.6.2. Specifications

Dimensions:

Weight:

Power Requirements:
Compliance:
Connections:

Indicators:

Switches:

Package Content:

Product warranty:
Part Number:

Optional Configuration:
SW Add-on modules:

FCC Class A Compliance

Reading and/or writing of remote memory locations (incl.

Possibility to graphically view the current Topologies
Sending of user definable packets

125 mm x 48 mm x 224 mm

760 g

5V, 5 Watt maximum

FCC Class A

USB1.1-connector for host-computer

2 |IEEE 1394-connectors (bilingual)
BNC-connector for external trigger-input
Green LEDs for: USB, Power, Ready Trigger
Red LEDs for: Record, Scriptor Active
Tumble switch for Power On/Off

Push button for manual triggering
FireSpy800

Power Adapter (5V, 2400mA)

USB Cable

1394b Cable (Beta9 — Beta9)

2x 1394b-a Cable (Bilingual9 — 6pin)
Trigger Cable

24 months limited warranty

FS08

FS08AS5643 (w. AS5643 SW protocol package)
FS04b or FS04bAS5643 (w. AS5643 SW protocol package)

SBP2 protocol software package
IIDC protocol software package
AV/C protocol software package
IP1394 protocol software package
AS5643 protocol software package

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interference when the equipment is operated in a commercial environment. This equipment generates,
uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment
in a residential area is likely to cause harmful interference in which case the user will be required to correct
the interference at his own expense.

Modifications not expressly approved by the manufacturer could void the user's authority to operate the
equipment under FCC rules.
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23.6.3. FireSpy 400b
23.6.3.1. FireSpy Front

record led adive l=d

IEEE 1394b connedors .

USH led

pover led recard  trigger
ready led  led

manual  external
trigasr  trigger

USB led
This green led will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
400b Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

power led
This green led will light up when the power supply is connected to FireSpy (see 'FireSpy 400b Rear' below)
and the FireSpy is switched on. It indicates the availability of power from the power supply.

IEEE1394b connectors (2x)

With these connectors the FireSpy 400b can be connected to the IEEE1394b bus to be analyzed. One or
both connectors may be connected to the bus.

Both connectors are beta ports. This means that they only can be connected to a 1394b (beta) port.

record led
This red led will light when recording is in progress. See Recorder.

record ready led
This green led will light up when the FireSpy Recorder is ready. See Recorder.

active led
This red led will light up when the FireSpy Generator is active. See Generator.

trigger led
This green led will light up when the FireSpy Recorder has been triggered. See Recorder.

manual trigger
Pressing this button will trigger the Recorder when recording is in progress and the Recorder is not yet
triggered.
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external trigger

Using this connector, the FireSpy can be triggered with an external electrical signal when recording is in
progress and the Recorder is not yet triggered.

The FireSpy is triggered when it detects a positive pulse of minimal 3 Volt (resulting in a current of about
1.6 mA) and a duration of typical 10 uS.

23.6.3.2. FireSpy Rear

serial number

power switch
power connector

auxiliary connector
JSE connector

power switch

Using this switch the FireSpy can be switched on (powered) and off. When switched on the 'power led' on
the front will light up. Note that the power supply needs to be connected to the FireSpy (see below) to be
able to switch the FireSpy on.

power connector
The power supply must be connected to the FireSpy, using this connector. Note that, for safety reasons,
only the original power supply should be used.

auxiliary connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

USB connector

The FireSpy must be connected to the computer using this connector. A USB cable, which is part of the
FireSpy-package, is connected between this connector and the USB port of the computer.

The USB interface is electrically isolated from the IEEE1394 logic to prevent ground loops.

serial number

Each FireSpy has a 5 character serial number. This number is also programmed into the FireSpy and can
be read with the License Manager of the FireSpy application. Part of the software will only work when
license keys are installed for the serial number of the currently connected FireSpy. See License Manager
for more information on license keys.
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23.6.4. FireSpy 800
23.6.4.1. FireSpy Front

record led  active led
|IEEE 1384b connectors

USBled powerled

record  trigger led
ready lad

manual  external
trigger  trigger

USB led
This green led will light up when the FireSpy is connected to the USB port of your computer (see 'FireSpy
800 Rear' below) and the computer is switched on. It indicates the availability of USB bus power.

power led
This green led will light up when the power supply is connected to FireSpy (see 'FireSpy 800 Rear' below)
and the FireSpy is switched on. It indicates the availability of power from the power supply.

IEEE1394bilingual connectors (2x)

With these connectors the FireSpy 800 can be connected to the IEEE1394 bus to be analyzed. One or both
connectors may be connected to the bus.

Both connectors are bilingual. This means that they can be connected to a 1394b (beta) port or to a 1394a
(legacy) port, by using the correct cables.

record led
This red led will light when recording is in progress. See Recorder.

record ready led
This green led will light up when the FireSpy Recorder is ready. See Recorder.

active led
This red led will light up when the FireSpy Generator is active. See Generator.

trigger led
This green led will light up when the FireSpy Recorder has been triggered. See Recorder.

manual trigger
Pressing this button will trigger the Recorder when recording is in progress and the Recorder is not yet
triggered.

Copyright 2017 DapTechnology, 9/1/2017 425



Hardware

external trigger

Using this connector, the FireSpy can be triggered with an external electrical signal when recording is in
progress and the Recorder is not yet triggered.

The FireSpy is triggered when it detects a positive pulse of minimal 3 Volt (resulting in a current of about
1.6 mA) and a duration of typical 10 uS.

23.6.4.2. FireSpy Rear

serial number

power switch
power connector

auxiliary connector
JSE connector

power switch

Using this switch the FireSpy can be switched on (powered) and off. When switched on the 'power led' on
the front will light up. Note that the power supply needs to be connected to the FireSpy (see below) to be
able to switch the FireSpy on.

power connector
The power supply must be connected to the FireSpy, using this connector. Note that, for safety reasons,
only the original power supply should be used.

auxiliary connector
The auxiliary port will be discussed in a separate chapter. See Auxiliary connector ports.

USB connector

The FireSpy must be connected to the computer using this connector. A USB cable, which is part of the
FireSpy-package, is connected between this connector and the USB port of the computer.

The USB interface is electrically isolated from the IEEE1394b logic to prevent ground loops.

serial number

Each FireSpy has a 5 character serial number. This number is also programmed into the FireSpy and can
be read with the License Manager of the FireSpy application. Part of the software will only work when
license keys are installed for the serial number of the currently connected FireSpy. See License Manager
for more information on license keys.
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23.7. Auxiliary connector ports

All FireSpy devices have one or more auxiliary connector ports.
The signals on these ports are:

¢ A number of aux signals
e Ground (for aux signals and Power if available)
¢ Power (not on IDC connector)

The aux signals are all open drain CMOS output with a pullup resister to 3.3 Volts. To prevent a short it is
best to only pull these signals low and allowing the internal (or an extra external pullup) resistor to pull the
signal high.

When you are sure some aux signal is only used as input, it may be pulled high actively, but it may never
be pulled higher then 3.7 Volts.

The current that may flow into an aux pin when driven low by the FireSpy is maximum 12 mA.

All aux signals can be controlled by the Scriptor and for some of the aux signals special functions can be
selected.

See the description of the 'External Ports' tab of the 'Settings Dialog' for the possible functions.

The Voltage of the Power signal and the current that can be drawn from it is FireSpy type dependant.
The table below shows the Voltage and the maximum current that can be drawn from the Power pin.

FireSpy type Voltage Max current all ports together
FireSpy400b 5+-10% 100mA (SUBD port)

FireSpy800 5+-10% 100mA (SUBD port)

FireSpy410b 12 +- 10% 100mA (SUBD port)

FireSpy810 12 +- 10% 100mA (SUBD port)

FireSpy3810 12 +- 10% 200mA (SUBD and VHDCI ports together)
FireSpy3850 12 +- 10% 200mA (VHDCI port)

Note that the Power on the VHDCI connector can be switched off. See the General tab of the Settings
Dialog.

Each aux port can be configured to have an active /TriggerOut pin. (This can be configured in the
settingsdialog.) When the recorder is triggered, this pin will be active low for a duration of about 160nS.

23.7.1. The SUBD connector

The 15 pin SUBD connector is available for the external FireSpy units.

It has 12 aux signals and power.

— a1
— aux 10

oo
W 0
O_
O
C1—auxy
O—auxd
[r=]

PO
GMD
auxd
auxb
END
A=
auxi

o EL]
— auxl

(O ALK
O—— aux2

14

This 15 pin SUBD connector has the following signals:

Pin Name (Basic & Advanced) Name (Gen 4)

1 aux0 aux0

2 aux2 aux2

3 aux4 aux4 (IRIG1)

4 auxb aux5 (IRIG2)

5 aux? aux? (TIM2)

6 aux9 RS232 Receive
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For a description of the aux signals and the Power signal, see above.

aux10
aux11
aux1
aux3
Ground
aux6
aux8
Ground
Power

23.7.2. The IDC connector
The 20 pin IDC connector is available for the FireSpy PCI cards.

It has 10 aux signals.

aux9
auxs
__—aux?

auxe

aux10 (VS-Sync)
RS232 Transmit
aux1

aux3 (TIM1)
Ground

aux6 (IRIG3)
aux8 (TIM3)
Ground

Power

NG o

"\-ED-"

-0 O~

Lo o ™ aux1

i

3

0 o

]

L1

GND._|
GND.[

GND 4o g4——auxb

GND | [0 o
GND

GND -9 o4—— guxd

GND -1 99— aux3

GND-|.g of ™—aux2

GND]

GND =] ™~ aux0

This 20 pins conector has the following signals:

Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16
Pin 17
Pin 18
Pin 19
Pin 20

aux2
Ground
aux3
Ground
aux4
Ground
auxs
Ground
aux6
Ground
aux’
Ground
aux8
Ground
aux9
Ground

For a description of the aux signals, see above.

23.7.3. The VHDCI Connector
The VHDCI connector is available for the FireSpy Triple Series.

This connector has 6 transformer coupled IEEE1394b ports. Two for each node in the FireSpy. These
Ports are A0 and A1 for the first node, BO and B1 for the second node and C0O and C1 for the third node.
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This connector also holds 6 aux signals and optional power. Note that the power can be switched on and
off using the Settings Dialog.

VHDCI Pins
Pin 1
Pin 2
Pin 3
Pin 4
Pin5
Pin 6
Pin7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12
Pin 13
Pin 14
Pin 15
Pin 16
Pin 17
Pin 18
Pin 19
Pin 20
Pin 21
Pin 22
Pin 23
Pin 24
Pin 25
Pin 26
Pin 27
Pin 28
Pin 29
Pin 30
Pin 31
Pin 32
Pin 33
Pin 34
Pin 35
Pin 36
Pin 37
Pin 38
Pin 39
Pin 40
Pin 41
Pin 42
Pin 43
Pin 44
Pin 45
Pin 46
Pin 47
Pin 48
Pin 49
Pin 50

Name

Not used
Cable shield
C1-TPA+
Not used
C1-TPB+
Cable shield
CO-TPA+
Not used
CO-TPB+
Cable shield
B1-TPA+
Not used
B1-TPB+
Cable shield
Ground
Ground
Aux4

Aux2

Aux0

Cable shield
Power
Cable shield
BO-TPA+
Not used
BO-TPB+
Cable shield
A1-TPA+
Not used
A1-TPB+
Cable shield
AO-TPA+
Not used
AO-TPB+
Cable shield
Not used
Cable shield
C1-TPA-
Not used
C1-TPB-
Cable shield
CO-TPA-
Not used
CO-TPB-
Cable shield
B1-TPA-
Not used
B1-TPB-
Cable shield
Ground
Ground

Port

Port C1
Port C1
Port CO
Port CO
Port B1
Port B1
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
Port BO
Port BO
Port A1
Port A1
Port A0

Port AO

Port C1
Port C1
Port CO
Port CO
Port B1

Port B1
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23.7.4. The SCSI2 Connector

Pin 51
Pin 52
Pin 53
Pin 54
Pin 55
Pin 56
Pin 57
Pin 58
Pin 59
Pin 60
Pin 61
Pin 62
Pin 63
Pin 64
Pin 65
Pin 66
Pin 67
Pin 68

Aux5

Aux3

Aux1

Cable shield
Power
Cable shield
BO-TPA-
Not used
BO-TPB-
Cable shield
A1-TPA-
Not used
A1-TPB-
Cable shield
AO-TPA-
Not used
AO-TPB-
Cable shield

CONTROL
CONTROL
CONTROL

Port BO
Port BO
Port A1
Port A1
Port AO

Port AO

Note that the metal parts of the connector are connected to 'Cable shield'.

For a description of the aux signals and the Power signal, see above.

The SCSI2 connector is available for the FireSpy 3470

This connector has 9 transformer coupled IEEE1394b ports. Three for each node in the FireSpy. These
Ports are A0, A1 and A2 for the first node, BO, B1 and B2 for the second node and CO, C1 and C2 for the

third node.
1 34
NN EEEEEEEEEEEEEEEEEEEEEEEEEEEnE
CLrrrrrrrttrtrrrrrrrrrtrtiititrririrrrirhbtl]
35 =)

SCSI2 Pins Name Port

Pin 1 Cable shield

Pin 2 TPA+ Port A2

Pin 3 TPA- Port A2

Pin 4 Cable shield

Pin5 TPA+ Port A1

Pin 6 TPA- Port A1

Pin7 Cable shield

Pin 8 TPA+ Port AO

Pin 9 TPA- Port AO

Pin 10 Cable shield

Pin 11 VCC12

Pin 12 VCC12

Pin 13 Cable shield

Pin 14 TPA+ Port B2

Pin 15 TPA- Port B2

Pin 16 Cable shield

Pin 17 TPA+ Port B1

Pin 18 TPA- Port B1

Pin 19 Cable shield

Pin 20 TPA+ Port BO

Pin 21 TPA- Port BO

Pin 22 Cable shield

Pin 23 VCC12
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Pin 24
Pin 25
Pin 26
Pin 27
Pin 28
Pin 29
Pin 30
Pin 31
Pin 32
Pin 33
Pin 34
Pin 35
Pin 36
Pin 37
Pin 38
Pin 39
Pin 40
Pin 41
Pin 42
Pin 43
Pin 44
Pin 45
Pin 46
Pin 47
Pin 48
Pin 49
Pin 50
Pin 51
Pin 52
Pin 53
Pin 54
Pin 55
Pin 56
Pin 57
Pin 58
Pin 59
Pin 60
Pin 61
Pin 62
Pin 63
Pin 64
Pin 65
Pin 66
Pin 67
Pin 68

Note that the metal parts of the connector are connected to 'Cable shield'.

VCC12
Cable shield
TPA+

TPA-

Cable shield
TPA+

TPA-

Cable shield
TPA+

TPA-

Cable shield
Cable shield
TPB+

TPB-

Cable shield
TPB+

TPB-

Cable shield
TPB+

TPB-

Cable shield
Ground
Ground
Cable shield
TPB+

TPB-

Cable shield
TPB+

TPB-

Cable shield
TPB+

TPB-

Cable shield
Ground
Ground
Cable shield
TPB+

TPB-

Cable shield
TPB+

TPB-

Cable shield
TPB+

TPB-

Cable shield

Port C2
Port C2

Port C1
Port C1

Port CO
Port CO
Port A2
Port A2

Port A1
Port A1

Port AO
Port AO

Port B2
Port B2

Port B1
Port B1

Port BO
Port BO

Port C2
Port C2

Port C1
Port C1

Port CO
Port CO
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