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Notice

The information in this document is subject to change without notice and should not be construed
as a commitment by CWDS. While reasonable precautions have been taken, CWDS assumes
no responsibility for any errors that may appear in this document.

Trademarks
Trademarked names appear throughout this document. Rather than list the names and entities that
own the trademarks or insert a trademark symbol with each mention of the trademarked name, we
hereby state that the names are used only for editorial purposes and to the benefit of the trademark
owner with no intention of improperly using the trademark.
The mention of any trademarked name is not intended to imply that CWDS products are
affiliated, endorsed or sponsored by such trademark owner.

Software and Firmware Licensing
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or its licensors. The use of this Software and Firmware is governed by a licensing
agreement included on the media on which the Software and Firmware was supplied. Use of the
Software or Firmware assumes that the user has agreed to the terms of the licensing agreement.
CWDS retains all rights to the Software and Firmware under the copyright laws of the United
States of America and other countries. This Software or Firmware may not in contravention of the
licensing agreement be furnished or disclosed to any third party and may not be copied or
reproduced by any means, electronic, mechanical, or otherwise, in whole or in part, without
specific authorization in writing from CWDS.

Copyright © 2014 Curtiss-Wright
This document may not be furnished or disclosed to any third party and may not be copied or
reproduced in any form, electronic, mechanical, or otherwise, in whole or in part, without the prior
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Technical Support

Technical documentation is provided with all of our products. This documentation
describes the technology, its performance characteristics, and includes some typical
applications. It also includes comprehensive support information, designed to answer any
technical questions that might arise concerning the use of this product. We also publish
and distribute technical briefs and application notes that cover a wide assortment of
topics. Although we try to tailor the applications to real scenarios, not all possible

circumstances are covered.

While we have attempted to make this document comprehensive, you may have specific
problems or issues this document does not satisfactorily cover. Our goal is to offer a
combination of products and services that provide complete, easy-to-use solutions for

your application.

If you have any technical or non-technical questions or comments, contact us. Hours of
operation are from 8:00 a.m. to 5:00 p.m. Eastern Standard/Daylight Time.

Phone: (937) 252-5601 or (800) 252-5601
E-mail: DTN_support@curtisswright.com

Fax: (937) 252-1465

World Wide Web address: www.cwcedefense.com

Curtiss-Wright Defense Solutions
2600 Paramount Place Suite 200
Fairborn, OH 45324 USA
Tel: 800-252-5601 (U.S. only)
Tel: 937-252-5601



Preface

This User Guide explains the process of preparing, installing, and using your Vanguard. It is
divided into the following sections:

* Product Overview

¢ Hardware Description

* Getting Started with BusView®
¢ State Analyzer

¢ Statistics Functions

* Protocol Checker

* Exerciser

¢ Simulator

* Appendixes: Specifications

Style Conventions Used

* Code samples are Courier font and at least one size less than context.
¢ Directory path names are italicized.
¢ File names are in bold.

* Absolute path file names are italicized and in bold.

Warning! Information contained in this box must be observed. It will provide
information about situations that may be dangerous.

Note — Information contained in this box is important and will help you get the best performance
from your Vanguard.

Symbols

Tip — This information offers guidance in using your Vanguard for certain situations.
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Quality Assurance

Curtiss-Wright's Corporate policy is to provide our customers with the highest quality products

and services. In addition to the physical product, the company provides documentation, sales and
marketing support, hardware and software technical support, and timely product delivery. Our quality
commitment begins with product concept, and continues after receipt of the purchased product.

Curtiss-Wright's Quality System conforms to the ISO 9001 international standard for quality
systems. ISO 9001 is the model for quality assurance in design, development, production, installation and
servicing. The ISO 9001 standard addresses all 20 clauses of the ISO quality system, and is the most
comprehensive of the conformance standards.
Our Quality System addresses the following basic objectives:
e Achieve, maintain, and continually improve the quality of our products through established
design, test, and production procedures.
e Improve the quality of our operations to meet the needs of our customers, suppliers, and other
stakeholders.
e Provide our employees with the tools and overall work environment to fulfill, maintain, and
improve product and service quality.
e Ensure our customer and other stakeholders that only the highest quality product or service will
be delivered.

The British Standards Institution (BSI), the world's largest and most respected standardization authority,
assessed Curtiss-Wright's Quality System. BSI's Quality Assurance division certified we meet or

exceed all applicable international standards, and issued Certificate of Registration, number FM 31468,
on May 16, 1995. The scope of Curtiss-Wright's registration is: "Design, manufacture and service

of high technology hardware and software computer communications products." The registration is
maintained under BSI QA's bi-annual quality audit program.

Customer feedback is integral to our quality and reliability program. We encourage customers to contact
us with questions, suggestions, or comments regarding any of our products or services. We guarantee
professional and quick responses to your questions, comments, or problems.
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Product Overview

This section gives a broad overview of the main functions provided by the Vanguard.

Overview

Analyzer

Protocol Checker
Statistics Functions
Exerciser (PCI & VME)

Host Exerciser

Revised June 19, 2014
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1.1 Overview

CWDS is a company totally committed to building the finest bus analyzers, and is recognized in
development laboratories around the world as providing superior tools for developers and
manufacturers of bus based computer equipment.

The Vanguard is the result of more than 15 years experience in building bus analyzers. The
Vanguard Analyzer has evolved through four generations of VME bus analyzers, five generations
of PCI bus analyzer and two generations of PCI-X analyzer.

A bus analyzer is a pre-configured logic analyzer designed as a plug-in card conforming to the
logical, electrical and mechanical specification of the target bus. The primary use of a bus analyzer
is to monitor the activity on a back plane bus and provide a trace of bus cycles between modules.
This information is then presented as alphanumeric trace lists or as waveforms.

The serial protocol analyzer samples the symbols on the serial link and presents the packets formed
in a graphical view. This is done without connecting and configuring large numbers of probes to the
back plane, a time-consuming and error-prone process necessary with general-purpose logic
analyzers.

Statistical analysis of a bus system provides extensive performance monitoring in real time. This
analysis can identify latencies, device throughput measurements and efficiency.

For parallel buses (VME, PCI and PCI-X), the Vanguard also includes an Exerciser unit that allows
you to generate traffic, emulate a target, and generate interrupts.

The built-in protocol checker detects protocol errors and bus anomalies without the need for
detailed knowledge of particular bus specifications and serial protocols.

Vanguard

The Vanguard product family provides a suite of tools for use in developing, testing and fault-
finding in chipsets, motherboards, add-in boards and software which use PCI, PCI-X, and

VME busses. The tools are controlled through a Windows-based program called Bus View®.

The Tools

The tools are categorized as follows.

*  Analyzer: Bus sampling and analysis.
* Protocol Checker: Detects bus protocol violations.
e Statistics Functions. Statistical representation of a number of bus performance issues.

e Exerciser: Provides a method of applying traffic (cycles) onto the bus. An enhanced Exerciser is
also available for PCI-X, adding the functionality to inject errors onto the bus as well providing
more flexible control of Master and Target behavior.

*  Compliance Verification (PCI and PCI-X). Performs compliance checklist scenarios, including
those defined by the PCI SIG (Special Interest Group).
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The Hardware

The Vanguard Hardware is available in several form factors.

¢ PCI - A PCI carrier card contains the Exerciser. A SAM module is added to provide Analyzer,
Protocol Checker and Statistics functions. Also available is the 0-slot PCI adapter which allows
a PCI card (Device Under Test) to be inserted into the same slot as the PCI Vanguard.

¢ Compact PCI - the cPCI carrier board contains the Exerciser. A SAM module is added to
provide Analyzer, Protocol Checker and Statistics functions.

* VME - A VME carrier board is used in conjunction with a SAM module to provide the
Analyzer, Protocol Checker and Statistics functions. An additional Exerciser daughter card can
be added. It is also possible to mount the PMC Vanguard for analysis of PCI/PCI-X on the PO
connector.

¢ PMC - The PMC board contains the Analyzer, Protocol Checker, Statistics and Exerciser
functions.

SAM (State Analyzer Module)

The SAM (State Analyzer Module) is a removable daughter card
containing the State Analyzer, Protocol Checker and Statistics
functions, and can be used with PCI, VME and Compact PCI carrier
cards.

The SAM module can be freely swapped between these carrier
cards.

PCI Carrier

The PCI carrier contains the Exerciser and accommodates the
SAM module.

It can be used in any 32 or 64 bit slot in a PCI/PCI-X motherboard.

If it is to be inserted into a 5V slot then the accompanying 5V
adapter must be used.

Issued October 10, 2007 Vanguard User Guide 3
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PCI Zero Slot Adapter

The Vanguard PCI Zero Slot Adapter includes a PCI to PCI bridge and an edge connector to allow
for the addition of another PCI card on top of the Vanguard.

PMC form factor

. The Analyzer, Statistics, Protocol Checker and Exerciser
functions are all built into the PMC form factor.

The Vanguard PMC can be combined with a Top Spacer board
allowing it to be used in single slot systems.

Compact PCI

The CompactPCI Vanguard is a 3U Eurocard based form connected via a passive PCI backplane.

VME
The VME card carries the SAM and the Exerciser modules.

The VME boards can be installed in any VME slot, however, if
it is to act as System Controller then the Exerciser module must
be present on the board.

There is also a VME PO version available allowing a Vanguard
PMC to be installed to give access to PCI/PCI-X on the PO
connector.

Vanguard User Guide Issued October 10, 2007
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The Software - BusViews

BusView is a Windows compatible program from which all of the Vanguard tools are
controlled. Once installed onto a compatible workstation, BusView will connect to
the hardware. BusView can be installed onto the same system in which the Vanguard
is installed, or it can be installed in a different system.

The connection between the Vanguard and BusView is one of two types:
* Direct Connection - Connecting directly to the Vanguard via a USB cable, or

a crossover Ethernet cable.

* Remote Connection - BusView connects to the Vanguard via Ethernet over a
network.



1.2 Functional Overview

Figure 1-1 illustrates how bus signals are acquired in the Vanguard.

%

VANGUARD State Analyzer
Protocol
Exerciser Che:ck_er
Statistics
T —
VMEBus

FIGURE 1-1 Analyzer acquires bus signals

Analyzer
The Analyzer is responsible for sampling, storing, and displaying bus or link traffic.

The Analyzer will stop sampling according to “trigger conditions” and stores samples of the bus
activity according to “trigger and store conditions”. A sequencer is also available for building
trigger conditions that consist of more than one event or a sequence of events. Once the samples are
stored, they are viewed in the “Trace Display” window.

Protocol Checker

The protocol checker detects protocol violations. This helps uncover design, manufacturing and
field-failure-induced flaws in Root Complexes, Switches and Endpoints.

It will also uncover a wide variety of problems originating in other parts of a board that directly or
indirectly causes illegal bus activity. This is achieved by monitoring the packet exchange between
two devices. that are present in the system configuration. This can help, for example, determine
why a board from a particular manufacturer does not function correctly in a system from another
manufacturer.

The difficult part of debugging is usually determining which conditions to trigger on. Often, the
symptoms of failure give no clue as to their cause. Since all of the Vanguard tools can be used
simultaneously, the possibility of triggering the Analyzer as result of a protocol violation
significantly enhances the versatility of the Vanguard.
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Statistics Functions

The Statistics Functions offer several pre-defined statistics as well as up to eight ‘Event Counters’
which can be used together in mathematical formula to count the occurrence of user-selectable
events. Used in conjunction with Customized Charts, you can build your own statistical reports for
more advanced bus performance analysis.

All statistics can be run simultaneously, in real time. Additionally, a trace counting function is
available for generating statistics from a captured trace file offline.

Exerciser (PCI & VME)

The exerciser acts as a reference unit that generates VME and PCI bus cycles with known
characteristics. It is usually used for testing new boards or to assist in the debugging of boards. It
can also load the system with heavy bus traffic for performance checks.

The exerciser can also be used to patch data in memory without influencing the operation of other
masters on the bus.

Use of the PCI/PCI-X Exerciser requires the “VG-E” or “VG-E2” license. Use of the VME
Exerciser requires the “VG-VE” license. See “Ordering Information” on page 313.

Host Exerciser

The Host Exerciser is software installed on a target machine located. The Host Exerciser is
controlled from BusView via a network.

PCI and PCI-X Compliance Verification

Both master and target tests can be performed to ensure PCI and PCI-X compliance according to
the PCI SIG (Special Interest Group) compliance checklist.

Refer to:

“PCI 2.2 Compliance Checklist” and “PCI-X 1.0a Compliance Checklist” documents published by
PCI SIG.
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Hardware Description

¢ Vanguard VME Assembly

* Vanguard Hardware Features
¢ External Power

* Miscellaneous Parts

¢ Hardware Menu

* Moving the SAM

ESD - Static electricity can permanently damage your Vanguard. Prevent
‘ electrostatic damage by following the static electricity precautions listed in

‘. Ei {« the Installation Guide.
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2.1 Vanguard VME Assembly

G Extin0-7.
E1 E0 iy
E3| E2 VME TrgOut,
E5| E4
E7| E6
G| G

G ‘l’ USB - VME

Display

ORnset Reset d:

Vanguard VME Carrier, Top Side

] 3

JTAG

IEEEEI—I :

Ce T
_t TfTemperatureProbe

1.

": External Inputs
10

SE1
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(OPTIONAL)

Ethernet
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©
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FIGURE 2-1 Vanguard VME board layout
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Vanguard Hardware Features

LED Dot Matrix Display

When BusView is not connected to the Vanguard, the display will scroll through the
following messages:

* [P address and Port Number on which the Vanguard accepts connections from
BusView.

Example - “IP: 192.168.168.40:2400”
* Device Name

¢ Bus Type

Note — The Device Name is only shown if a name has been given to the device using the
Change Device Name option.

When BusView is connected to the Vanguard, this display scrolls through a number of user
definable strings which are set via the Options tab in the Hardware Menu dialog. If no
options have been set, then the display will show the voltage.

System LEDs

These four LEDs indicate the following:

TABLE 2-1. System LEDs

LED Name Color Meaning When Lit
Green Flashing: Vanguard is powered-up and ready.

OK Solid: Vanguard is connected to BusView.
E Red A Protocol Violation has been detected by the Protocol Checker.
rr
Yellow  The Analyzer has triggered.
Trig
Orange  Exerciser is enabled.
Exer

External Power Connector

If an external power source is used, then the blue jumpers must be moved from Z1 and Z2
and placed in positions Z3 and Z4.

Reset

Causes a hardware reset on the Vanguard. This reset is local to the Vanguard and does not
affect the target system.

Issued October 10, 2007
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Ethernet Connector

Connection for Ethernet cable (10/100 Mbit - auto detect).

LAN LEDs

Indicates activity on the Ethernet connection. The green LED indicates a link has been
established; the amber LED indicates send/receive activity over the connection.

Trigger Output

External Trigger output and ground pin labelled “VME Trg”.

External Inputs

There are 16 inputs available which are marked E0-E15. These correspond to the Ext[15:0]
in the Analyzer Setup and Trace Display windows.

The external inputs are used by connecting a thin probe wire (“Patch Cords®) from the
external input pin (EO for example) to the signal of interest. All of the external inputs can be
added to the Trace Display via the Analyzer Setup screen and inserting the Ext fields.(See
“Manipulating Field Columns” on page 59)

“Patch chords” with test clips are included with the Vanguard. Additional patch cords and
test clips may be purchased from CWCDS.

External Inputs 1 to 7

These inputs are marked E1 to E7 and there are two ground pins marked G.
External Inputs 8 to 15

These inputs are marked E8 to E15 and there are two ground pins marked G.
Temperature Input

Used for measuring system temperature. The 2 pins marked Temp- and Temp+ are used with
the supplied External Temperature Probe.

USB Mini-B port

For communication via USB cable.
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2.2 Exerciser

The optional Exerciser module offers a programmable VMEbus Master, Target and System
controller.

The Exerciser is supplied as a small circuit board to be mounted onto the VME carrier board.

‘L
L4
.
.
$
:

-1

FIGURE 2-2 Vanguard VME Exerciser module

Exerciser DIP switch settings

SW1 Not In Use (Default Off)

SW2 Not In Use (Default Off)

On: SYSRES* and SYSFAIL* are disabled at power-up (Default).
SW3 Off: SYSRES* and SYSFAIL* are enabled.

On: Auto System Controller is enabled. The Vanguard VME Exerciser will act as system
controller as long as BG3IN is low at power-up. However, if another device drives BG3IN high
then the Vanguard VME Exerciser will not act as system controller.

Sw4 Off: The Vanguard VME Exerciser will not act as system controller (Default).

Installing the Exerciser Module

ESD — Static electricity can permanently damage your Vanguard. Prevent
electrostatic damage by following the static electricity precautions listed in

‘ E: {‘ the Installation Guide.

If the Exerciser is purchased separately from the Vanguard VME carrier board use these
instructions to mount the Exerciser module onto the VME carrier board.

1. Place the Vanguard VME board on a surface with controlled static characteristics.
2. Remove the Exerciser module from its anti-static bag.

3. Locate the three connectors on the bottom of the Exerciser module and line them up with the
three connectors shown in Figure 2-1.

4. Firmly but gently, press the Exerciser into the connectors on the carrier board.
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2.3 External Power

The Vanguard can also be powered from the CWCDS External Power Supply (part number 401-
EPSU) via the front panel connector.

To change to external power, the jumpers placed in positions Z1 and Z2 must be moved to positions
Z3 and Z4.
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2.4 Miscellaneous Parts

External Temperature Probe

Connects to the Temperature Input pins.

If no probe is attached, the temperature readout will be unavailable.

Patch Cords

These cables are necessary for connecting the External Inputs.

50 BNC Coax External Trigger Output cable

To connect the external output to an oscilloscope or similar, remember to terminate the oscilloscope

to 50€), to match the impedance of the cable.

Issued October 10, 2007 Vanguard User Guide
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2.5 Hardware Menu

The Hardware sub menu is found under Hardware in the Tools menu

Tools | Window  Help
Trace Compare. .. T %“ - *.\'f ~ | 2 pz

“ M B

Compliance Test. ..

Host PC 4

Hardware Connection. ..

Zz
@& Hardware Disconnect

| Hardware
Authorization. .. Info...
Upload Firmware, .,
“=| Options... Selftest. ..
Customize... Reset...
Reset Customize. .. Firmware Watchdog

Options

Trigger Output
Trigger Output | Network Connection | LED Display |

— Source
* State Analyzer
" Protocol Checker

™ Exerciser

Polarity
& Active High
 Active Low

e Source - Specify which Vanguard tool controls the Trigger Output.

e Polarity - Choose between an active high or an active low Trigger Output



Network Connection

Trigger Qutput  Mebwork Connection | LED Display

IP Settings
+ Obtain an IP Address using DHCP
Iv Enable Automatic Private |P Addressing [APIPA)

" Specify an IP Address

Media Settings

Link Speed & Duplex | Auto Detect i

Connectivity Settings

Connection Part: 24000

IP Settings

¢ Use DHCP - Dynamic Host Configuration Protocol (DHCP) is software that
automatically assigns IP addresses to client stations logging onto a TCP/IP network. You
normally select this option if you are connecting the Vanguard to a network.

* Enable APIPA - If the DHCP option above is selected, then the Vanguard will
look for a DHCP server in order to obtain an IP address. If this server is not
available and APIPA is enabled, then it uses APIPA to automatically configure
itself with an IP address from the range 169.254.0.1 through 169.254.255.254.
The Vanguard will also configure itself with a default class B subnet mask of
255.255.0.0 and will use this self-configured IP address until a DHCP server
becomes available.

This option is also used when a Crossover Ethernet cable is used.

* Specify an IP Address - Use this option to assign the Vanguard with a fixed IP address.

Media Settings

¢ Link Speed & Duplex - The Ethernet port on the Vanguard is capable of operating at
multiple speeds and duplex settings. Setting this option to “Auto Detect” will allow the
Vanguard to select the fastest possible connection.

You can also fix the speed and duplex setting to one of the following options should you
be experiencing stability problems:

100Mbps - Full Duplex (100Tx FD - fastest)
100Mbps - Half Duplex (100Tx HD)
10Mbps - Full Duplex (10bT FD)

10Mbps - Half Duplex (10bT HD - slowest)
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Connectivity Settings

* Connection Port -The Vanguard accepts BusView TCP/IP connections on this port
number. Port numbers 0 through 1023 are reserved. The default setting is 24000 and does
not normally need to be changed. If you connect to the Vanguard through a Firewall you
may need to change the port number to one that is not blocked by the Firewall.

LED Display

Controls the text shown on the LED Dot Matrix Display when BusView is connected to the

Vanguard.

Trigger Dutput] Metwork Connection  LED Display l

[~ 3.3¥ Meter

[~ 5 Meter

[~ 12¢ Meter

™ Internal Temperature in Celcius
I Intemal Temperature in Farenheit
™ External Temperature in Celcius
I™ Esternal Temperature in Farenheit
-

¥ Bus Type

I~ Analyzer Status

[ Statistics Status

I Protacal Checker Status Status
-

e 3.3V Meter, 5V Meter and 12V Meter - Voltage is displayed as "3V2", "12V0", i.e. with

one decimal and with a uppercase "V" as the decimal point.

* Internal/External temperature in Celsius - Temperature is displayed as "45C", "4C", i.e.
an integer temperature with a uppercase "C" to indicate Celsius. If no External
Temperature Probe is connected, then "Unkn" (Unknown) is displayed.

¢ Internal/External temperature in Fahrenheit - Temperature is displayed as "45F", "4F",
i.e. an integer temperature with a uppercase "F" to indicate Fahrenheit. If no External
Temperature Probe is connected, then "Unkn" (Unknown) is displayed.

* Bus frequency - Frequency is displayed as "33M2", "12k7", i.e. one decimal with an
uppercase "M" (Mega Hertz) or lowercase "k" (kilo Hertz) as the decimal point.

A bus frequency of OHz will be displayed as “NOCL”

* Bustype - "VME"

¢ Analyzer status - Displays one of the following strings based on the current analyzer

state:

"Unkn" - Not configured
"AIDL" - Analyzer Idle
"ASMP" - Analyzer Sampling
"ATRG" - Analyzer Triggered
"AHLT" - Analyzer Halted
"AFUL" - Analyzer Full
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e Statistics status - Displays one of the following strings based on the current statistics
state:

"Unkn" - Not configured
"SIDL" - Statistics Idle
"SSMP" - Statistics Sampling
"STRG" - Statistics Triggered

* Protocol checker status - Displays one of the following strings based on the current
protocol checker state:

"Unkn" - Not configured
"PDIS" - Prot. check. Disabled
"PENA" - Prot. check. Enabled

Info

This is used for Technical Support issues. We may ask you to supply us with the information shown
in the dialog box that this option opens. See “Technical Support” on page 315 for full information
concerning our Technical Support services.

Change Device Name

Use this option to change the name of your Vanguard. The name is shown in the Device
Information dialog and displayed on the LED Dot Matrix Display when the Vanguard has no
current connection to BusView.

Selftest

This is used for Technical Support issues. We may ask you to perform this Selftest and send us the
results. See “Technical Support” on page 315 for full information concerning our Technical Support
services.

Reset

A dialog box opens giving you the option to reset parts of the Vanguard (Analyzer, Exerciser etc.)

Firmware Watchdog

The Firmware Watchdog is used for Technical Support issues.
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2.6 Moving the SAM

The SAM can be moved between different carrier types. For example, it can be removed from the
Vanguard PCI carrier, and mounted onto a Vanguard VME carrier.

Removing a SAM

5.

Wear an anti-static wrist strap or follow the static electricity precautions listed in the Installation
Guide.

Ensure the carrier board containing the SAM is placed on a surface with suitably controlled anti-
static properties.

Lift the SAM off the carrier board by carefully rocking the SAM off from the sides that are not
connected to the carrier board as shown:.

Note — Be careful when removing the SAM. The connectors may become damaged if they are

forced at an angle.

8.

[
[S—
[ |

|

{R 0 0 0 RO

Place the SAM inside an anti-static bag

Installing a SAM

1.

Wear an anti-static wrist strap or follow the static electricity precautions listed in the Installation
Guide.

Ensure the carrier board in which the SAM is to be installed is on a surface with suitably
controlled anti-static properties.

Remove the SAM from its anti-static bag and line up the connectors with the receptors on the
carrier board.

Firmly but gently press the SAM onto the carrier board. You should hear a “snap” as the
connectors slot together.

Inspect the connectors to ensure that they are all seated correctly.
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2.7 VME PO Carrier

PMC V(1/0) Voltage Keys

The PMC voltage keys must be mounted in either the 3.3V or 5V position on the VMEPO Carrier
according to the V(I/O) voltage used by the Host system for the PO PCI bus.

Make sure the voltage key screw is tightened firmly, since the V(I/O) voltage is electrically
connected the V(I/O) pins on the PMC slot on the VMEPO Carrier using the voltage key pin.

TABLE 2-2. J4, PMC-PO CLK Select

Shunt position PMC CLK pin Function Comment

1-2 n.a. Not Used
2-3 (default) CLK Input PO pin 4D is used as clock source to PMC slot
3-4 n.a. Not Used

TABLE 2-3. J6, PMC-PO IDSEL and IDSELB Select

Shunt position PMC CLK pin Function Comment

1-2 (default) IDSEL = AD12 IDSEL is connected to AD12 on PO connector
2-3 IDSEL = AD13 IDSEL is connected to AD13 on PO connector
3-4 (default) IDSELB = AD13 IDSELRB is connected to AD13 on PO connector
4-5 IDSELB = AD14 IDSELB is connected to AD14 on PO connector
22 Vanguard User Guide Issued October 10, 2007



Board Layout

Vanguard VMEPO Carrier, Top Side
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PO Connector Pin Assignment (PCI) on VG-VMEP(

TABLE 2-4. PO Connector Pin Assignment (PCI) on VG-VMEP(

Pin
Number Row a
1 AD32
2 AD33
3 AD34
4 VIO
5 REQ2#(*)
6 C/BE1#
7 RST#
8 PAR
9 AD35
10 AD36
11 AD37
12 ADO
13 ADS
14 ADS
15 ADI15
16 ADI18
17 AD25
18 INTD#
19 C/BES#

Row b
AD38
AD39
AD40
AD41
GNT2#(*)
ACKo64#
FRAME#
TRDY#
ADA42
ADA43
ADA44
AD1

AD2
AD9
ADI12
ADI19
AD22
INTC#
AD30

PO Connector

Row ¢
AD45
AD46
ADA47
ADA48
REQ#
REQ64#
C/BE2#
IRDY#
ADA49
AD50
ADS1
PAR64
AD3
AD6
ADI13
AD16
AD23
AD26
AD31

Row d
AD52
ADS3
AD54
CLK
GNT#
LOCK#
C/BE3#
DEVSEL#
ADS55
ADS56
AD57
C/BE7#
INTA#
AD7
ADI0
AD17
AD20
AD27
AD28

Row e
ADS58
ADS59
AD60
PERR#
C/BEA4#
SERR#
C/BEO#
C/BE6#
AD61
AD62
ADG63
STOP#
INTB#
AD4
ADI11
AD14
AD21
AD24
AD29

Row f
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
GND

(*) REQ2# and GNT2# are the request and grant signals from an additional PCI slot.

24

Vanguard User Guide

Issued October 10, 2007



Getting Started with BusView-

BusView is a Windows program designed to provide an intuitive and easy method of operating your
Vanguard. This chapter explains the use of BusView and covers the following topics.

e Starting BusView®.

* Window Elements.

¢ Menus bar.

¢ Controls.

* Predefined Setups.

¢ Templates.

* Multiple BusView Sessions.

¢ Updating Software and Getting Help.

* Customizing BusView.

* Host PC.

Revised June 19, 2014 Vanguard User Guide



3.1 Starting BusView®

The following steps must be carried out before BusView is ready to run:

¢ Install the Vanguard Hardware.
¢ Install BusView.

¢ Establish a connection between your PC and the Vanguard via Ethernet or USB.

These steps are explained in detail in the Installation Guide.

Disconnecting / Reconnecting

* You can disconnect from the hardware by clicking on the disconnect button & in the toolbar,
or by selecting Hardware Disconnect from the Hardware menu.

* You can reconnect from the hardware by clicking on the reconnect button = in the toolbar, or
by selecting Hardware Connection from the Hardware menu.

Connection Problems

If you are having problems connecting to your Vanguard the following sections may help:

¢ The “Network Connection“options in the Hardware Menu described in “Hardware Description”
section.

* The Troubleshooting section in the Installation Guide.
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Using a fixed IP address

Note — You may need the assistance of you System/Network Administrator to use a fixed IP
address.

Same Subnet

To use a fixed IP address where the Vanguard is on the same subnet as the host PC running
BusView do the following:

1.

With both the Vanguard and BusView running, connect to the Vanguard through a USB cable or
via a network that has a DHCP server running.

Click on Options in the Tools, Hardware menu.
Select the Network Connection tab

Click the “Specify an [P Address” option and enter the IP address, Subnet Mask and Gateway
information.

Different Subnet

To use a fixed IP address where the Vanguard is not on the same subnet as the host PC running
BusView do the following:

1.

Open the Device Information dialog (press Hardware Detection button from the Tools Menu),
and select the Advanced tab.

Enter the IP address assigned to your Vanguard and press OK, the Name field is optional.
Return to the Hardware Connection dialog (press Tools - Hardware - Options).

Select your device and press OK.

Connecting through a Firewall

1.

2,

3.

You must know the Vanguard IP address.
Open TCP port 2400 on the firewall or router for inbound traffic.
Redirect inbound traffic on port 2400 to the IP address of your Vanguard.

Open TCP port 2400 on the firewall or router for outbound traffic for the IP address of your
Vanguard.
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Device Information dialog

After starting BusView, a Tip of the Day window will open, along with the Device Information
dialog, which lists all detected devices available.

Devices l Advanced ]

Device Select | Type | Part Serial Mumber | Status | Mame
gSimulator (127.0.0.1) W Simulakor 24001 1 Connected Sirulatar
[ E®172.18.272.26 PCI 24000 1010001 Available PMCO
[J4s»Haost exerciser (127.0.0.1) SW Exerciser 24002 z Available Host Exerciser
=& 172.72,200,72 PCI-% 24000 1010041 In Use Sy-lab Card #2

FIGURE 3-1 Device Information dialog

Figure 3-1 shows two IP addresses, one USB connection, and one Simulator listed.
Devices

Those devices that are already in use have greyed out check boxes and are not available. This could
be because another instance of BusView is running and is connected to that device, or someone else
has a connection established. See “Multiple BusView Sessions” on page 38 for more information
on running multiple instances of BusView.

If you cannot see the device you want to connect to, click on the Rescan button. If your device is
still not listed, See “Connection Problems” on page 26.

Note — For Windows XP Service Pack 2, and for Windows Vista: If Windows Firewall is active
check that Busview is added to the Windows Firewall exception list .

Advanced

An IP address can be added manually to the Devices list by using the Advanced tab of the Device
Information dialog.

Fixed IP Address

To use a fixed IP address do the following:

1. Click on Hardware Connection in the Tools menu.

2. Select the Advanced tab

3. Enter the IP address and name of the Vanguard. The name is optional.
4. Click the Add button.

5. Select the Devices tab.

6. Choose the correct Device and press OK
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FIGURE 3-2 Status Bar

BusView should now present the main work area, as shown in Figure 3-2.
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3.2 Window Elements

Figure 3-3 shows the main BusView Window.

BusView

i File Edit Miew Mavigate Control Exerciser Tools  window  Help

0 e bl G| i B3 Menu Bar
L M LI T A ;

=] 9 <Workspace:>

|23 Anakyzer Setup
D Analyzer Trace
-] Skatistics Setup
(L Statistics Chart
(23 Protocol Checker

-[_7] Motepad

Workspace YWindow
Tools Area

# Packets:

|2 B0GEiLs x4 |PChk @ OvR | &
—

High Time

Zoom:ﬂ | Low Time:

Status Window

Up

More Status Windows

Packet Distribution

For Help, press F1 | || | |Simulator PCIe
FIGURE 3-3 Busview.

This area is divided into three main parts: the Workspace Window, the Status Window and the
BusView Tools area.

Workspace Window

The Workspace window is used to start the various tools that make up the Vanguard. For example:
right-clicking on the Analyzer Setup folder will open a menu with the options shown in Figure 3-4:
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Workspace Ox

=% <Workspace>

[
n
-
5
£
A

Close All Windows in Folder

Float as MDT Window

Allove docking

Hide:

FIGURE 3-4 Using the Workspace Window

It is also used to link together all files required for a particular debugging ask, for example, Setup
files an measured results.

Workspace Files

Workspace files have a .wsp file extension and contain:

The Trace Run setting for all modules (Analyzer, Statistics etc).

Trigger Output settings (Source and Polarity) found in the Options of the Hardware
Menu.

LED Display (Some models only) settings for the LED Dot Matrix Display.

Links to all of the following files that have previously been saved in the current
Workspace:

¢ Analyzer Setup

* Analyzer Trace

e Statistics Setup

e Statistics Chart

¢ Protocol Checker
¢ Exerciser

¢ Notepad

If any of these files have been opened but not saved, then a new file will be opened when
this Workspace file is opened.

The Workspace can be saved to disk, and then loaded for use during another BusView
session.

To Open a previously saved Workspace - Click Open Workspace on the File menu and
direct the browser to the location where you saved the Workspace file you wish to open.

To Save the current Workspace - Click Save Workspace on the File menu and direct
the browser to the location where you wish to save the Workspace file. Give the file a
name and click Save.

To Save the current Workspace to a new file - Click Save Workspace As on the File
menu and direct the browser to the location where you wish to save the Workspace file.
Give the file a name and click Save.
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¢ To Close the current Workspace - Click Close Workspace on the File menu.

Status Window

Status Log

This window is a running list of all activity in the tools. Each entry is time stamped. This log can be
saved to a file for future reference.

Current: :The Current window shows the most recent activity for each tool.
.1 Tip — If you are running an overnight system monitoring trace, you can use the log to see

“\ /7 when a system error occurred.

Status Log Options

To open the Status Log Options dialog, right-click anywhere in the Status Window and click

Options.
Status Log Options @g|
M aximum number of entries in log: (500

Timestamp format
" Mone

" [HH:MM:55]

[y /DDAMM HH:MM:55]

7 [weekDay MM/DD HH:MM:5S 4]

" [HH:MM:55 AM/PH]

[y /DDMM HH:MM:SS AM/PM]

" Pw'eekDay MM/DD HH:MM:SS AMPM 7T

I Log status to the following file:

|status.|og

Ok | Cancel

The following options are available:

¢ Maximum number of entries allowed in the log limits the length of the log.
¢ The format of the timestamp for log entries can be selected.

¢ Recording of log entries to a file can be selected.

Bus Devices

Displays devices on Host PC. See “Host PC” on page 41.
Temp and Volt
Displays current temperature and voltage levels of the Vanguard hardware. Alarms can be set to

indicate specific levels are high/low. See “Voltage and Temperature Meters” on page 87 for more
details.
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Bus Utilization

The Bus Utilization Meters show real-time Bus Utilization and Efficiency statistics based on
several statistics parameters. See “Link Utilization” on page 92.

Status bar

The bottom line of the window is used to present simple messages about the status of the analyzer
and guide the user as to which keys can be typed etc. This line will also show error messages.

Bus'iew Connection Status I
Analyzer Status Lamp Protocol Yiolation Lamp

|

WME i pchk @ VR @

Keyhoard Mode

FIGURE 3-5 Status Bar

Bus Mode: Either VME, PCI, or PCI-X.
Keyboard Mode: OVR = Overwrite mode, INS = Insert mode.

Analyzer Status Lamp: LED color codes:

¢ None: Empty trace.
* Dark green: Trace full.
* Light green: Tracer is running, but has not triggered.

* Yellow: Tracer is running and has found a trigger.

Protocol Violation Lamp: Displays status of Protocol Checker:

¢ Dark Green: Disabled
¢ Light Green: No violations detected

e Red: Protocol Violation has been detected.

BusView Connection Status: Connection established between BusView and the Vanguard:

e Dark Green: No connection.

e Green: Connection established.

Tools Area

This area is where the various tools will operate from.
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Menus bar

Menu bar: All main commands are shown on a menu bar at the top of the window.

Drop-down Menu: Most menu bar commands have drop-down menus attached, containing a list
of sub-commands.

Dialog box: Some commands may open a dialog box for detailed specification of various
parameters, while others may present a secondary drop-down menu for further selections.

Tool bar: The tool bar contains most of the commands from the menu bar displayed as icons. The
function of each icon is displayed on the status line, when pointing at the icon with the mouse
Cursofr.
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3.3 Controls

BusView can be controlled via the mouse and/or keyboard. The principles are the same as for any
other Windows-based application.

Mouse Control

By clicking the left mouse button you can make selections on the menu bar and on the tool bar,
switch between windows, and move around in dialog boxes and pull down menus. The right mouse
button is also used and can bring up special menu selections.

Keyboard Control

TABLE 3-1. Keys for keyboard control

Tl

Alt-<key>

I selects

Gray text

Ctrl-TAB

The cursor keys move the cursor to the desired command. Type CR [i.e. J], or the right
cursor key to open the drop-down menu or dialog box. Alternatively use the Alt-<key>
method described below.

All the elements at the menu bar have one underlined character. By typing Alt-<key>,
where <key> is the underlined character, the drop-down menu or dialog box belonging to
the specific element is activated.

Place the cursor, by using the cursor keys, on the wanted command and type CR to select.

Commands that cannot be executed in the current context are dimmed and are
unavailable.

In the same way as you change Windows-based applications with the Alt-TAB keys, the
Ctrl-TAB keys result in switching between BusView child windows.

Within dialog boxes

TABLE 3-2. Keyboard control from within dialog boxes

TAB

Space

ESC

The TAB key moves the cursor from one editable field to another.
Makes selections, both select and deselect.

The ESC key closes an unwanted dialog box or menu.

Undo, Copy, Cut and Paste

These are implemented the same way, and with the same control characters, as in other
Windows-based applications, and are available both in the Edit menu, with control
characters, and at the tool bar.
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3.4 Predefined Setups

BusView is supplied with a number of predefined setups that can be used for common Analyzer
tasks, and as examples to help understand the Vanguard and BusView better.

To see the selection of predefined setups, start BusView and select ‘Load Predefined Setup’ from
the File menu.

File | Edit ‘iew Mavigate Control Exerciser

O wew. Ctrl+
| Load Predefined Setup... N
VI open.. " oo

Open ‘Workspace...
Save Workspace
Save Workspace As,..
Close ‘Workspace

A dialog box will appear showing available predefined setups according to the bus mode that
BusView is in. Figure 3-6 shows a list of setups for PCI mode.

Load Predefined Setup E] g|

File Mame: Drescription:

How ta trigger on an Address Range.
ArbitrationPClstp

BootPCl.stp Thiz zetup can be uzed ta tigger on an address range.
Burst816-PCLstp Before sampling select sampling mode, range event and
BustarkPCl stp modify the range to fit the particular spstem.
CrossPCl_Wsp.wsp

ExtermnalPCl.stp

InteruptzPCl stp

MotriggerPCl.stp

RetriesPCl. stp

TerminationzPCl. stp

Wendorl DPClstp

W aitstate sPCl stp

oK | Cancel

FIGURE 3-6 Example Predefined Setups

Each setup has a related text file that contains a description of what the setup file does and how it
can be used. These text files have the extension .pdi (Predefined information).

Predefined setups for 32 and 64 bit systems reside in the directory:
.\Program Files\Vmetro\BusView5\Example Data\, and
.\Program Files (x86)\Vmetro\BusView5\Example Data\ (respectively)

if the default installation directory for BusView was used. Directories for PCI, PCI-X, and VME
setups are found here.
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3.5 Templates

Templates are used to record the settings applied to Analyzer Setups, Analyzer Traces and Statistics
Setups. These settings are saved to a file so they can be used again.

Settings that are recorded in a template file include:

TABLE 3-3. Template settings

Analyzer Setup Analyzer Trace Statistics Setup

Fields for all Sampling Modes Fields for current sampling Fields for all Sampling Modes
mode; both alphanumeric and
waveform where waveform is
available.

The Decode Option for each
Field.

Sampling Mode.

When a new document of one of the setups listed in Table 3-3 is created, Busview uses a set of
default templates to determine the settings. When BusView is used for the first time, these default
settings are taken from within BusView. After this, the default templates are found in the directory:

C:\Documents and Settings\<User>\Application Data\Vmetro\BusView\Templates

Saving and Loading of templates is done from the File menu. From here you can save your own
template settings.

There is also an option to return back to Default settings which will reset all template settings to
those used when BusView starts for the first time.
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3.6 Multiple BusView Sessions

Several sessions of BusView can be run simultaneously to exercise and monitor traffic in
several systems. Each session of BusView requires one Vanguard.

It is possible to create separate shortcuts for BusView to open BusView in a default
configuration of your choice. For example, if we have one Vanguard VME and one Vanguard
VME PO available for connection from the same PC and we wish to open two instances of
BusView, one for each VVanguard.

To create two separate shortcuts to BusView, one for each VVanguard.
1. Right-click anywhere on your desktop and select New, then Shortcut. This will start the
Create Shortcut wizard.

2. Inthe Location text box, enter the directory in which BusView is installed followed by the
argument -C and a directory in which you wish to keep separate -ini files for BusView. For
example:

(for 32 bit systems)

"C:\Program Files\Vmetro\BusView5\BusView5.exe"" "'-CC:\Documents and
Settings\User\My Documents\BusView\Documents\VMEComm.ini**

or

(for 64 bit systems)
"C:\Program Files (x 86)\Vmetro\BusView5\BusView5.exe" ""-CC:\Documents and
Settings\User\My Documents\BusView\Documents\VMEComm.ini**

3. Type in a name for the Shortcut, for example, BusViewVME.

4. Start BusView from this shortcut and in the Device Information dialog, select the Vanguard
Express. When BusView next closes, a file called VMEComm.ini in the directory ..My
Documents\BusView\Documents will be created that will be used to start BusView with a
default connection to the Vanguard VME whenever this shortcut is used.

5. Repeat the above steps to create another shortcut called BusViewVVMEPO for the
VanguardVME PO.

You can also use these shortcuts to instruct BusView to open other BusView files by default,
such as separate Workspace Files. To do this, simply add the path and filename of the file to
the Target line in the shortcut properties. For example, the target:

""-CC:\Documents and Settings\User\My Documents\BusView\Documents\VMEComm.ini**
“C:\Documents and Settings\User\My Documents\BusView\Documents\VME.wsp**

will connect to the Vanguard VME we stated in the above example as well as open BusView
using the Workspace Files VME.wsp.
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3.7 Updating Software and Getting Help

BusView software can be downloaded from the Curtiss-Wright web site. See Technical
Support at the beginning of the document.

The Help menu provides access to documentation, in which you may do an on-line list of
contents, an index, or enter a search item, as well as preview and print the User Guide.

? Lontents...
Search..,
I
Printable Manuals...
Tig of the Day...
About BusView...
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3.8 Customizing BusView

The appearance of BusView can be changed using the Customize menu. To
access the Customize menu, right click anywhere on the Menu Bar or the
Tools area as shown in Figure 3-3

From this menu, toolbars can be turned on and off by clicking on the name of
the toolbar. The Customize option will open a dialog box as seen in Figure 3-7
from where more detailed customisation can be made.

Reset Customize will revert BusView to its default appearance.

There are two main sections for customisation.

e User Interface - BusView customization which includes items such as;
default file locations, management of multiple instances of BusView,
Toolbars and Shortcut Keys.

* Views - Customisation of the appearance of the Analyzer,Exerciser,
Protocol Checker, Statistics and Notepad functions.

User Interface I

i

v Shows watermark grid

Background Painter
v &llav field column swapping by drag and drop

v Tooltip on field headers

Commands 4 Fant... 10 pt. Courier

L&

File Locations

&

Instance Manager

Miscellaneous

-

A

Wigws |

QK | Cancel Apply

[<I<T<T< << ]

I Customize

File/Edit
Execution Contral
Jurmp and Search
Serial Trace
Exercise

Tools

Scripk

Wiga

Window

Run

Halt

Shiow

Jurnp

Search

Eookmarks

Customize. .

Reset Custonize. ..

FIGURE 3-7 Customize Dialog

40

Vanguard User Guide Issued October 10, 2007



3.9 Host PC

Host PC operations are accessed by selecting the Host PC sub menu in the Tools menu.

Tools | Window  Help

Trace Compare... i - - -

Compliance Test,..

Host P System Memory Allocation. ..

Configuration Scan

Hardware Connection...
Hardware Disconnect
Hardware 4

Authorization. ..

Upload Firmware. ..

Check for Updates. ..

Update Service Enabled

Customize, .,

Resel Cuskomize. ..

System Memory Allocation

Used to reserve memory on the Host PC. Specify the size of memory block you wish to reserve, and
enter the start address.

System Memory Allocation g|

Can be uged az exercizer target memory when Wanguard
board iz installed in the system where BusYiew is running.

Size of memory to allocate

Allocated Memory [PC] or PCI-= Address):

Mo memory allocated

| Allocate | Cancel |

Memory that has been allocated on the Host PC can be accessed by any device present in the
system.
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Configuration Scan

The Scan that is performed by BusView on the Host PC will show all devices available to the Host
PC. This is useful for checking the configuration of the host system.

0 x

Bus Devices

=I-48 Bus 00h # || Header Layout |
#%% 00h:00h Intel Corparation -

—| 4@ Bus 01h - 00h:01h Inkel Cor

& 01h:00h Matrox Graphi

—|-4mp Bus 02h - 00h: 1ER Intel Cor
B& 02h:0Ch 3Com Corpora

G2550/550E - Host-Hub Interface Bridge ~
ridge Device

us 00k : Dewice 00k : Function 00h

Configuration Space Basze Address @ 00000300k

—|- i 00h: 1Fh Multifuriction Desvic
¥ 00h:1FhiO0h Intel Corp [/} Device ID : 2530h I Vendor ID : @0&6h | O0h
E# 00h: 1Fh Intel Corporation - % | || |
< > | Status : Z090h | Conmand : 0106k | 04h ¥

In some cases this function may cause the system to become unstable. This is because the scan tests
the size of BARSs by writing to them.

It is also possible to perform a scan on the machine on which the Host Exerciser is installed.
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Analyzer

This section explains the use and operation of the Analyzer functions of the Vanguard. The first
section gives an Introduction to the Analyzer functions of your Vanguard. The sections that follow
the introduction detail each step typically taken to data.

¢ Introduction

* Analyzer Setup Window
¢ Event Patterns

¢ Single Event Mode

* The Sequencer

* Trace Display

* Trace Handling

* Voltage and Temperature Meters
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4.1 Introduction

The Analyzer is responsible for sampling, storing, and displaying traffic. The Analyzer will stop
sampling according to “trigger conditions” and stores samples of the activity according to “store
conditions”.

VANGUARD State Analyzer
Protocol
Exerciser Che_ck_er
Statistics
—{
VMEBus

FIGURE 4-1 Block diagram of the State Analyzer

The event comparators check the samples for the following conditions:

To find a trigger, or another action defined by the Sequencer.
Check for a valid store condition
To increment a counter in the sequencer

To increment a counter required for statistics.
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Sampling

Samples of bus activity are passed into a trace buffer and are compared with user-defined trigger
patterns, so that the acquisition process stops at, or around, a moment of interest. There are eight,
user defined, event comparators that can be configured as trigger patterns.

The trace buffer has a circular memory; once the buffer is full, storage continues from the
beginning, overwriting what was previously stored.

Note — There are actually two Trace Buffers in hardware, one for Upstream and one for
Downstream data. For the purposes of explaining BusView we will assume them to be one Trace
Buffer since BusView can display both Upstream and Downstream together.

Buffer Start I

[

[

[

[

i
S-1

Current Sampl

—ufrent Samplg, | S
S+1

I

[

[

[

|

[

Buffer End ‘

FIGURE 4-2 Trace Buffer as circular memory

The stored samples are then transferred from the trace buffer to BusView. BusView will then
present these samples via the Current Trace window.
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Trigger Conditions

Triggers are defined in the Trace Setup window in BusView. The Trigger and Trigger Position
define when sampling stops. The settings found in the Setup Options window as seen in Figure 4-4,
determine how large the trace is, where in the trace the trigger condition is, and how the Trigger
Output should behave.

Trace/Trigger Contral l Extemallnputs] HunfShow] Note ]

Trace Size

Trigger Position for Current Active Sequencer

Trigger Output Mode
+ Level on Trigger
" Follows Trigger Condition

" Fallaw Store Condition

FIGURE 4-3 Trace buffer settings

ZE| fnalyzerSetup

STATE |

Event : Bgl |Tran=fer| Addres= Data AMHAW Si
Anything X=x be-d HEEEHEEEE EEEHEEEH HEEEE HEHK
WHEQ EEH HH EEEEHEEE EXEHEEEE EEEE HEEE
WHE1 EEH HH EEEEHEEE EXEHEEEE EEEE HEEE
MyEvent | x=x KK HEEEHEEEE EEEHEEEH HEEEE HEHK
WHE3 EEH HH EEEEHEEE EXEHEEEE EEEE HEEE
WHE4 EEH HH EEEEHEEE EXEHEEEE XK HEEE
WHES EEH HH EEEEHEEE EXEHEEEE EEEE HEEE
VHEE HEE HH HEEEHEEE HEEHEEEE HEEXE HEEE
WHE? EEH HH EEEEHEEE EXEHEEEE EEEE HEEE

FIGURE 4-4 Example of VME Trigger conditions

Sequencer

A trigger might not only be one single event; it can also be a combination of events. The Sequencer
is used to build more complex trigger conditions.
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Sometimes it is also used to refer to Epic Games game development company.? Using familiar
programming structures such as IF THEN ELSE combined with counters, timers and logical
operators, it is possible to build large and complex trigger conditions via an intuitive interface.

Sampling in Standard mode
Store (ALL)
If {Anvthing) then
Trigger at L0% of trace
Endif
\_ _ﬂ_ﬂ_/.
1.1 Anything / Trigger at 50% of trace
Single Event

FIGURE 4-5 The Sequencer

A diagrammatic representation of the sequencer is displayed in parallel to the sequencer. The
diagram is useful for visualizing the current sequence. It is possible to move elements of the
diagram to improve readability.

Trace Display

Once the samples have been collected and transferred to BusView, they are viewed in the Trace
Display window. The samples can be viewed in a number of differing views depending on the bus
type. For example, PCI bus traffic can be viewed in both an alphanumeric and waveform display,
whereas PCI traffic is viewed with the focus on Packet, Data and Lane display types.

The samples are collapsible and expandable according to a transaction’s header and data. For
example: In Figure 1-10, Sample 2387 has 14 data samples currently hidden. By left-clicking the
mouse on the ‘+’ symbol next to the sample, the sample will expand revealing what is presently
hidden.
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VME Trace

#E Current Trace - VME STATE Mode, Triggered at 5

A 2l Haaa =T: 309 . 009m=s E-¥: 309,
Sample & | Bgl Ab=Time |Transfer| Address Dat AMAHAM ¢
+ 3840 —-=0 274 685ms Start 00000000 Size = 32 A32sBLT
+ 3872 —=0 276.973n= Start 00000000 Size = 32 A32sBELT
+ 3904 —=0 279 . Z6lms Start 00000000 Size = 32 A32sBLT
+ 3936 ———0 281.550m= Start 00000000 Size = 32 A32sBLT
+ 3968 —-=0 283.838ms Start 00000000 Size = 32 A32sBLT
+ 4000 ——0 286.126ns Start 00000000 Size = 32 A3Z2sBELT
+ 4032 —-=0 288 . 415ms Start 00000000 Size = 32 A32sBLT
+ 4064 ——0 290.703n= Start 00000000 Size = 32 A32sELT
+ 4096 —=0 2592 .99%1ms Start 00000000 Size = 32 A32sBLT
+ 4128 ——0 295 .279%m= Start 00000000 Size = 32 A32sBELT
+ 4160 —=0 297 . 567ms Start 00000000 Size = 32 A32sBLT
+ 4192 —-=0 299 856ms Start 00000000 Size = 32 A32sBLT
+ 4224 —=0 302.144ms Start 00000000 Size = 32 A32sBLT
+ 4256 —-=0 304 .432ms Start 00000000 Size = 32 A32sBLT
+ 4288 —-=0  306.720ms Start 00000000 Size = 32 A32sBLT
— 4320<@  ——-0 309 00%9ms  Start 00000000 00000000 A32=BIT
4321 —=0  309.00%ms Burst 00000004 00000004 A32sBLT
4322 —=0  309.00%ms Burst 00000008 00000008 A32sBLT
4797 ———N  AN9 NN9n= Furst NANONNANC  ANNNANNC A37=RATT
£ Current Trace - VME TIMING Mode, Triggered at 50% CExK
Zanmﬂ J j oo ,E & @ T —4.035us ¥-¥ 37.080us X-Z 37 . 080us Z-¥ 0.0ns
Field“Value (us—») 185  —4.170 -4.155  —4.140 , —4.125  —4.110  _ -4.095  —4.080  —4.065 _ —4.050  _ —4.035  —4.020
% Bockmark 4]
Bgl —0
AddrPh . IFE
AMEAN A32sD___ ¥37sD
A[31:0] 00100000
D[31:0] 55555555 YIFTFYITIIT YSTET
Size D3z p{IERN] YELIT T
Cycle Ur 13
Status Data ELEY
Tack |  ———-
Fail [—
AS= 0
DS 1% i
DS0* 0
DTACK* i
WRITE* i
BERRx 1
RETRY* 1
K| 1l |

FIGURE 4-6 Example VME trace in alphanumeric and waveform formats

To help identify data phases, the Vanguard will increment the address field in the trace buffer for
each data cycle. The start address of a data block is highlighted.

Trace Tools

The trace display also has tools such as Search, Extract, Bookmark and Jump to help locate

particular samples.

Search - Locates the first sample which matches a definable search pattern.
Extract - Extracts all samples from the current trace which matches a definable search pattern.

Bookmarks can be placed anywhere in the trace to identify user defined events, and easily

navigate between them. Bookmarks are saved with the trace file. They can be used to indicate
special information and reference points. When sharing trace files with other users they can be
used to highlight trouble spots for example.

position, trigger, and more.

Jump - Provides methods to jump to particular samples based on sample number, marker

Vanguard User Guide
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o o R

23865 Addr 717 .11%us 01F989%40 Size = 0 MRdLn ... .....

23871 Addr 717 .300us 01F989%40 Size = 0 MRdLn ... .....

23877 <d Addr 717 .480us 01F38940 Size.= 14 MEdLn

23895 Addr 718.021us FB300034 Siz@h= 1 Henlr

23904 addr 718 291us 020FD350 Siz(B000.... COSSFEDO 89750400 00088ACE DCOSO045
23911 Addr 718 502us D20FDISD  Siz{Pict)on sordseon Foralomm 00omminr
23918 Addr 718 .712us 0Z0FD3E0  Size~= 0 =51

23925 Addr 718.922us 020FD350 GSize = 2 MemRd ... .....

24395 Addr 733 .04Cus FB300034 Size = 1 MemWr ... .. ..

24559 Addr 737 .973us 0BCBE0S24 Size = 0 MREdMul ... ... ..

FIGURE 4-7 Trace ToolTip Information

Contents of collapsed fields can also be viewed by resting the mouse cursor over the fields in
question.
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4.2 Analyzer Setup Window

To use the Analyzer, the following steps must be completed:

1. A new instance of the Analyzer is opened.
2. Event Patterns are set in one or more Comparators.

3. A trigger condition is set to stop sampling in the trace buffer.

Window Layout

Open an Analyzer Setup Window using one of the following methods:

* Open a new Analyzer Setup File from the menu bar (File, New).
¢ Using the Workspace Window.
* Loading an Analyzer Setup File.

The Analyzer Setup window is then displayed.

&= AnalyzerSetup1 Sampling Mode
e ———

STATE |
Ewvent : Bgl | Transfer| Address Data AM HAM Size Cycle |Status| Iack [Fail IRQ[7:1]=«

Anything| =xx HE HEXEHEXE KEEEEEEE HEEX HHEEKHE  HEHEX HEEH HHEX K HEEEEER
YHED HEE HE HEXEXEXE EEEEEEEE HXEX HEEEEHE  HEXEX HEEK HEEX HE HEXEEER
WVHEL '\x\xx EEEKEEEE EEEEEEEE EXEE EHEEEH  KEEEE HEEE HEEX HE HEEEEEE
YHEZ HEE EEE XXEEEENE EEEX HEEEEEE  EEEEE EEEE KEEE 6.4 XEXEEER
WVHE3 EEH (Cosmfa\:;tdirs) KEE EXEEEEEE EEEE EHEEEH  KEEEE HEEE HEEX HE HEEEEEE
VHE4 HEE HEEE HEEEEH  EHHEE HEEE HHEE HE _ EEEEEXE
WHES HE, EX EEEKEEEE EEEEEEEE EXEE HEEEEHE  EEEEE HEEE HEEX HE
VHEG HH K HEXEHEXE KEEEEEEE HEEX HHEEKHE  HEHEX HEEH HHEX K HEEEEER
VHE? HEXE K HEXEHEXE KEEEEEEE HEEX HHEEKHE  HEHEX HEEH HHEX K HEEEEER
Sampling in STATE node -

T Ruytnin
Tt {hnything) then (e ]

Trigger at 50% of trace
Endif —

IK 4 b N\Single Evenl,l: Sequencer |" J_|

Sampling ModesThe Sampling Mode determines how the VME bus signals are sampled.

EventsAny number of Events can be defined, however, there are eight user definable comparators
in addition to the Anything Event which means a maximum of 8 can be used in the sequencer at one
time.

These comparators are shared with the Statistics Functions; if you are running the user defined
Event Counting real time statistics in parallel with the Analyzer, then be aware that any event
comparators used here will be unavailable in the Statistics Functions, and visa versa.

Event PatternsThis area is used to specify what signals the comparators should use when looking
at the activity. The Fields shown depend on which Sampling Mode is used. The default events do
not have any customizable fields inserted. Once the Format or Type fields are specified, the most
common user defined fields are displayed. More Fields can be inserted, See “Manipulating Field
Columns” on page 59.
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TriggerUsing either Single Event Mode, or a sequence of events (The Sequencer), this area is used
to specify what information should be stored (one or more events), and which event(s) to trigger on.

Analyzer Setup Options

The Analyzer Setup Options provide certain flexibility in how the Trace is triggered, stored, and

displayed. This dialog box appears when right clicking anywhere on the Analyzer Setup screen and
selecting Options

Trace/Trigger Control
Trace/Trigger Contral l Extemallnputs] Fiun.-"Show] Mate ]

Trace Size

RSk (o - - ' ' ' 7
EE ampesJ

Trigger Poszition for Current Active Sequencer

75 % j
Trigger Output Mode Timing Mode Frequency
& .

Level on Trigger 13 1 Muz

" Follow Trigger Conditian
™ Fallow Store Condition

FIGURE 4-8 Trace Setup Options window

Trace Size

This is how much of the trace buffer is used for storing the trace measured in Kilo Samples, where
one sample is 256 bits wide.
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Trigger Position

The trigger position value determines where the start and end of the stored trace is. In the following
examples, we assume the size of the trace buffer has been set to 5 K Samples.

Example a Trigger position at 0%

Buffer Start
Trigger= 0%
5K
Samples
100%
Buffer End

When the trigger condition has occurred, the next 5000 samples are stored.

Example b Trigger at 100%

Buffer Start
0% T
5K
Samples
Trigger
99€%,. 100%
Buffer End

When the trigger condition has occurred, the previous 5000 samples are stored.

Example ¢ Trigger at 50%

Buffer Start,
0% T
Trigger= 50% 5K
Samples
00%
Buffer End

When the trigger condition occurs, the previous 2500 samples, and the following 2500
samples, are stored.
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Special Cases: Trigger condition is detected before the specified trace size is filled.

Buffer Start
0% T
Trlgger= 50% 5K
Samples
100%
Buffer End

When reviewing the Trace Display, there may not be the specified number of trace lines listed
before the trigger point. This is because the trigger has occurred, before the trace buffer has filled,
or the Analyzer has been halted manually.

Trigger Output Mode
The Analyzer can be used to trigger the Trigger Output pin on the front panel of the Vanguard.

The following options are listed as radio buttons in the Analyzer Setup Options window:
¢ Level on Trigger - The TRIG output is active once the trigger condition occurs and stays
active for the duration of the trace.

¢ Follow Trigger - The TRIG output is active once the trigger condition occurs and stays
active until the next sample that does not meet the trigger condition.

* Follow Store - The TRIG output is active for every sample that satisfies the store
condition.

Note — Using Follow Trigger will cause a short pulse to be generated on the TRIG output
when the Analyzer is RUN.

Timing Mode Frequency

Frequency used in Timing Mode sampling.

Issued October 10, 2007 Vanguard User Guide 53



External Inputs

External Inputs

Figld M.
. ]

EXT1 EXT1
EXTZ EXTZ
EXTS EXT3
EXT4 EXT4
EXTS EXTS
ExTE ExTE
EXT? EXT7?
ExTS ExTS
EXT2 EXTS
EXT10 EXT10
EXT11 EXT11
EXT1Z EXT1Z
EXT13 EXT13
ExT14 ExT14
EXT1S ExT15

The Field Name can be changed on this menu by double clicking on the Field Name. See “External
Inputs” on page 16 for information about the external inputs.

Trace Run

Trace/Trigger Contral | External Inputs Hunf’ShUW]Note ]

Trace Run Trace Show for Timing Mode

* Run curent or last active sstup f* Alphanumeric

" Ask which setup to run " Waveform

" Run selected setup " Both Alphanumeric and ‘W aveform

=ty Analyzer Setup
AnalyzerSetu

Select Setup |

* Run current or last active setup - The setup window which is currently active (i.e. the
setup which is “on top” in BusView) is run. The run symbol g will move to the current
setup.

* Ask which setup to run - This option will cause a dialog box to open, asking which
Analyzer Setup to run.

* Run Selected Setup -The Analyzer Setup which has the run symbol £ next to it will be
run. This can be changed by clicking on the setup you require and pressing the Select
Setup button.

Trace Show for TimingMode

This selects how the results of the Analyzer Setup are displayed. Alphanumeric, Waveform or both.
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Note

Mate

“f'ou can add your perzonal notes herel

This is used for making comments about the Analyzer Setup. These notes are saved with the
Analyzer Setup file.
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4.3 Sampling Modes

State Mode (Synchronous)

Synchronous sampling is used for STATE analysis, and captures cycles from the target system one
by one, so that each collected cycle forms one line in the trace buffer. This sampling mode requires
that the sampling logic extract sampling clocks from the target bus at the correct times in order to
store information like address, data, transfer size and status in a compact form in the trace buffer.

Timing Mode (Asynchronous)

Asynchronous sampling is used for TIMING analysis, i.e. the bus is sampled at a fixed rate that can
be selected at fourteen different speeds as fast as 133MHz or as slow as 6.25MHz.

With a sampling rate of 133MHz the bus is sampled every 7.5ns, which is sufficient to show the
general timing relation between signals on VME.
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4.4 Event Patterns

Event Patterns are the user defined trigger and store conditions used by the State Analyzer when
monitoring activity.

Single Event Mode

Single Event mode is the simplest way of using the Analyzer to trigger on an event and is more
suitable when looking for a certain transaction to occur on the bus. Using the Single Event trigger
will cover most of your needs. The event selected in the Event patterns window is the Event used to
trigger on.

There are three steps to setting up a Single Event trigger.

1. Choose Sampling mode
2. Configure an Event Pattern

3. Select Trigger

Events

VME(-VME7

The eight predefined editable patterns are, by default, labeled VMEO-VME7

2 AnalyzerSetupi

STATE |

Event : Bgl | Transfer Address Data AMAHAM Si
Anvthing == HE HEHEEEHE HEEEEEHEE HEEE HEEH
WHED EEH EX EEHEEEEE EEEEEEEE EEHE HEEE
WVHEL EEH EX EEHEEEEE EEEEEEEE EEHE HEEE
MyEvent | ®xx HE HEHEEEHE HEEEEEHEE HEEE HEEH
WVHE3 EEH EX EEHEEEEE EEEEEEEE EEHE HEEE
WHE4 EEE EX EEHEEEEE EEEEEEEE EEEE HEEE
WHES EEH EX EEHEEEEE EEEEEEEE EEHE HEEE
VHEE HEH HE HEEHNEEENE HEEEXEEEE XEEH HEHEE
WHE? EEH EX EEHEEEEE EEEEEEEE EEHE HEEE

FIGURE 4-9 Analyzer Setup Screen

Each of these events can also be renamed. In Figure 4-9,VME2 has been renamed “MyEvent” (See
“Rename” on page 63).

It is possible to define more than eight Events but only eight at a time can be used for triggering.
Anything
In addition, there is a fixed, non-editable event labelled “Anything”. This pattern always has a

complete “don’t care” pattern (all x”), making it suitable as an unconditional trigger without
having to clear one of the editable events.
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Patterns

The default Analyzer Setup window contains a selection of some of the more important signals and
signal groups for the selected sampling mode. You can insert additional signals or signal groups
(See “Manipulating Field Columns” on page 59), as well as patterns with user-defined labels (See
“Manipulating Events” on page 62).

Editing Event Patterns

You can fill in event patterns as binary, hexadecimal, or mnemonic values in the signal fields of any
of the predefined event patterns except for the “Anything” event. You can also delete and insert new
event patterns and signal. New event patterns can be labelled and existing ones renamed.

TABLE 4-1. Summary of valid characters for Event fields.

Don’t care
X
0 Logic zero
1 Logic one
. Rising edge
f Falling edge
Any ed
a ny edge
Editing Fields

Place the cursor in the field you want to edit, and type in a new value. The new value can contain
digits, or a mixture of digits and don’t cares (x = don’t care). Clear the field by selecting Clear from
the Edit menu or pressing Delete on your keyboard, and then retype the desired value.

Press Enter, or move to another field to finish editing.

Active low: *

Active low signals are indicated with a "*“after the signal name. (Example:AS*). This means that
an active signal is shown as a '0' in the trace.

The NOT operator: !

The NOT operator can be used for data, addresses, and some of the other fields. The NOT operator
is used by typing an exclamation mark <!> in front of the field.

“Don’t Care” value for signals

Typing an x into a field will set the corresponding bit(s) to don't care and means that this bit (signal
on the bus) will be ignored when the Vanguard is looking for a trigger condition or store qualifier.
Fields can be set to “don’t care” by:
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¢ Selecting Clear from the Edit menu.
* Choosing <clear> from a drop-down menu obtained when right-clicking on a field.

* Pressing the Delete key on your keyboard.

A Field column can be selected by left-clicking on the name of the column.
An Event row can be selected by left-clicking on the name of the event.

If a column or row is selected, then Clear will reset all values in the column or row to “don’t care”.

PLP Training Sequence

LANE# can either be PAD or 0-7. To specify a Lane number just type the number. PAD is used in
training until the lanes have been numerated.

LINK# is either PAD or a number. To specify an number just type it in. This is used when multiple
links are used on the same connector. This is not supported by the Vanguard but you may trigger
when the Link number changes from PAD to, typically, 0.

Manipulating Field Columns

Tip — More than one Field can be selected for one operation. Hold down the Ctrl key and click on
the desired Fields. Alternatively hold down the Shift key, and use the cursor keys to select the
Fields.

1. Select a Field column by clicking on its name.

E*ERtg ~
EXTO

2. Open the Insert Fields dialog box using one of the following methods: | |11

¢ Click Insert from the Edit menu. BT 12

EXT13

® Press the Insert key on your keyboard. BT

* Right-click on the Field and click Insert. EwT3

3. From the dialog box, click on the signal you want to insert, and click
OK.

[v Hide Inserted Fields

Inzert Mode

4. The field column of the new signal will appear before or after the © Belors  © Afer

column you selected in Step 1; depending on which option button you o | Corcel_ |
click in the “Insert Mode” section of the dialog box (Before or After).

L Tip— While in the dialog box, type the first letter of the field to be inserted and the cursor
"N/ will move to the first field in the list that begins with that letter.

Removing Fields
1. Select a Field by clicking on its name.

2. Remove the Field using one of the following methods:
® Click the Delete button 3 on the toolbar.
¢ Click Delete from the Edit menu

* Press Delete on your keyboard.
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Clearing Fields
1. Select a Field by clicking on its name.

2. Clear the Field using one of the following methods:
* Click the Erase button g on the toolbar.

¢ Click Erase from the Edit menu

¢ Press Ctrl Delete on your keyboard.

Moving Fields

Field columns can be moved by clicking on its name and dragging it to another position in the
Events window.

Note — You can save your Field layouts by using Templates. See “Templates” on page 37
for details.

Field Properties

Right clicking anywhere on a Field and choosing “Field Properties” will give more information
about that Field. On some Fields, the format in which the field is used can also be modified.

L AT Chrl+

Copy Chrl4-C

é’ Clear Crl+Del
Field Properties. .. [ _
Insert Field{s). .. |
Delete Field r
Insert Event...

Delete Eventis)

Rename Event...

Options. .. I

Cuskomize..,

FIGURE 4-10 Right-click Field menu

Address and Data Options

Range

Field Properties

Selecting the Range check box allows you to specify a range R

of values as an event pattern in the Address or Data fields.
Using a range of addresses is useful when interested in a

specific data structure. o | Cancel

Range values can also be specified by pressing ‘-’ on your
keyboard while an address or data field is selected.
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Negating the range is done by typing an exclamation mark(!).

64 Bit

Select this check box to enter 64 bit address and data values. Swapping between 64 and 32 bit
values can be done by pressing ‘q’ while an address or data field is selected.

Binary details

Binary details makes it possible to specify “don't care” values at the bit level. Specifying binary
details is done by typing a left bracket “(* in front of a hex digit in the Event Patterns window.

&= AnalyzerSetupi

STATE |

Event : Bgl |Transfer Addres= Data AMAHAM Size =l
Anything =Ex= HE HEEEEEER HEEEEXEE EEEX HEEEEE
WHED EEH HE EEHEEEKE HEEEEEEE HEEE HEEEEE
YHEL1= HEE HE 11010000-FFFFFFFF EEEEEEEE EEEE EEXEHE
WHE 2= EEH HE 000000000000000F-0FFFFFFFFFFFFFFF HEEEEEEE HEEE HEEEEE
YHME3 HEX HE xExExxxx [0000000-FFFFFFFF =zxxx KEXEEX
VHE4 EEH HE EEHEEEKE HEEEEEEE HEEE HEEEEE
VMEG* HEE HE HEEEEEEE HEHEKEEE HEEE HEEEEE & —
VHEG EEH HE EEHEEEKE HEEEEEEE HEEE HEEEEE -
q Bl
Sampling in STATE mode -
Store (ALL)
If (VHEl) then

Trigger at 50% of trace
Endif —
v

H 4 kM \ Single Event JJ: Sequencer I;

FIGURE 4-11 Using Field Properties to set address range.

Figure 4-11 shows how the first two hexadecimal digits are expanded to the binary level, making it
possible to have “don’t care” values at the bit level. Values containing binary “don’t cares” will be
displayed as a “$” in the Event Patterns window, as seen in Figure 4-12.
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= fnalyzerSetup

STATE |

Event : Bgl |Tran=fer Addres= Data AW HAH Size =
Anything X=x HE HEXEHEEK HEXEEEHE HEEX HHEEEHEE
WHED EEH EE EEEEEEEE HEEEEEEE EEEE HEEEEE
WHE1= EEH EE =xEExExExll=zz10000 HEEEEEEE EEEE HEEEEE
WHEZ* EEH X 000000000000000F-0FFFFFFFFFFFFFFE HEEEEEEE EEEE HEEEEE
WHE3 EEH EE =xEEExxx 00000000-FFFFFFFF ==xxx HEEEEE
VHE4 HEE HE HEEEEEEE EEEEEEEE HEEE EEEEEE
WHEG* EEH EE EEEEEEEE HEEEEEEE EEEE HEEEEE & —
VHER HEX HX HEEKEEEE XEXEEEEE EXEX KEXEEE -
i o
Sampling in STATE mode -
Store (ALL)
If {(VME4) then

Trigger at 50% of trace
Endif —
IK 4/ r M \ Single Evenl,l: S equencer |"

FIGURE 4-12 ‘Don't Care’ binary address range

Manipulating Events

Add an Event hm_g[@

1. Select an Event by clicking on its name.

Marne

2. Open the Insert Event dialog box using one of the following | |
methods: Insert Mode

. . Eefore
e (Click Insert from the Edit menu. gmw

* Press the Insert key on your keyboard. [

Ok ] [ Cancel ]

¢ Right-click on an Event and click Insert Event.
3. Type a name and choose one of the option buttons (Before or After), then click the OK button
4. From the dialog box, click on the signal you want to insert, and click OK.

5. The new Event will appear above or below the row you selected; depending on which option
button you click in the “Insert Mode” section of the dialog (Before or After).

Delete an Event

Select the undesired event by clicking on its name and perform one of the following operations:
* On the toolbar, click Delete. x

¢ From the Edit menu, select Delete.

* Press Ctrl + Delete on your keyboard.

Clear an Event

1. Select an Event by clicking on its name.

2. Clear the Event using one of the following methods:

¢ Click the Erase button g on the toolbar.
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¢ (Click Erase from the Edit menu

* Press Ctrl Delete on your keyboard.

Rename

1. Select an Event by clicking its name.

2. Open the Rename Event dialog box using one of the following methods:
¢ Double click the Event name.

¢ Right-click on an Event and click Rename.
3. Type a name and click the OK button.
Copy & Paste Event Data
1. Select an Event by clicking on its name.

2. Click on the Copy button or select Copy from the Edit menu.

3. Place the cursor on the event where you want to copy the event data and click on the Paste
button g or select Paste from the Edit menu.

Tip — Event data can be copied between the Vanguard tools. For example, you can copy event
defined in the Analyzer Setup Window, and past them in the Statistics Setup Window.

Note — You can save your Event layouts by using Templates. See “Templates” on page 37
for details.
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4.5 The Sequencer

The Sequencer is a state machine that enables you to define complex triggers, store qualifiers, count
conditions and more. The Sequencer allows event patterns to be combined sequentially using IF,
ELSIF, ELSE statements, and the logical operators AND, OR, NOT. A graphical representation of
your sequence is shown simultaneously.

The Sequencer is suitable where it is necessary to trigger the Analyzer when:

e A certain event occurs after a series of other events
¢ To filter out samples of no interest

¢ Count a number of occurrences of an event before triggering

Notation

Parametric Keywords: Are shown in UPPER CASE letters. e.g. ALL, ANYTHING.

Event Names: Both pre-defined and user-defined names are shown in UPPER CASEA maximum
of eight different event names can be used in a Sequencer program at the same time. A warning will
be given when the ninth event is taken into use. There is no limit on how many times one event
name can be used in event expressions in the same program. The same event may serve as trigger,
store, and count conditions.

Note — The eight event comparators are shared with the Statistics Functions. If you are currently
using comparators (and they are actually in use) in the Statistics Function, those
comparators are unavailable in the State Analyzer and visa versa.

Operators: Are shown with Initial Caps, e.g. Store, Trigger.

Fill-in words: Are shown in lower case, e.g. in, of.

Syntax

Line Numbers Each line in a sequencer program has a number. This number consists of a ‘state’
number, and a ‘line within state’ letter. The number 3.a means ‘line 1 in state 3°. Line numbers are
generated automatically by the sequencer and can not be edited.

Indents Indents are used after If, Count, Delay, Elsif and Else statements. Indents are generated
automatically by the Sequencer and can not be edited.

2.a: If (VME2) then
2.b: Trigger
3.a: Sampling ...

Current state indicatorAn arrow ‘=>’ indicates the current state of the Sequencer.
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Operators

A sequencer program is built from a number of operators which can be listed in two groups:
Actions and Transitions. Transitions are used to determine which Actions are executed.

TABLE 4-2. Sequencer operators.

Actions Sampling, Store, Delay, Count, Trigger, Halt

. If, ElsIf, Else, Goto
Transitions

Sampling

The Sampling operator is used to specify sampling mode. The first line in the Sequencer program is
always a Sampling line and cannot be deleted. The sampling mode is changed by selecting the
Sampling Modes tab at the top of the Analyzer Setup Window.

A Sampling expression is implicitly valid for all subsequent states in the Sequencer program, until
superseded by a new Sampling condition.

Store

The Store operator is used to “filter’ the captured samples according to the event expression
contained within the Store operator. The second line in the Sequencer program is always a Store
condition and cannot be deleted.

A Store expression is implicitly valid for the rest of the Sequencer program, until superseded by a
new Store expression.

The predefined expressions ALL and NOTHING are handled separately from the eight definable
events, and so can be used in addition to the eight definable events.

Note — A sample causing a Trigger is always stored, regardless of any set store conditions.
Only one trigger statement and be executed. Once the trigger has occurred, the
trace buffer will be filled up according to the sequencer program and sampling will
stop when the buffer is full. The Sequencer can not restart it self after trigger has
occurred.

If / Elsif / Else

If / Elsif / Else statements are used to control the branching of a Sequencer program. Nested
Elsif statements are possible, limited only by the number of possible Event Expressions. Both
Elsif and Else are optional after an If.
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The predefined expression ANYTHING can be used as an Event expression. ANYTHING is handled
separately from the eight definable events, and so can be used in addition to the eight definable
events.

Note — An If .. Elsif sequence without an Else always repeats itself if none of the
conditions are met.(Implicit goto self)
Statements like
Else
Goto Current state
can be considered as an implicit closing statement.

If no states follow an If .. then, Trigger in the Sequencer program an implicit jump to a state
where the prevailing store condition is repeated takes place.

This is to avoid storing both the specified store condition and the trigger condition if the trigger
condition should occur again.

Goto

The Goto statement moves the execution of the Sequencer program to the beginning of another
state. Goto 1 will restart the Sequencer program.

Count
Count is used to count occurrences of specific cycles/events on the target . If a Count statement is
used, the Sequencer program will not advance until the specified number of cycles that matches the

event pattern attached to the Count statement occurs.

Up to 3 Count statements can be used in a Sequencer program.

Delay

Delay will pause the Sequencer program for a time, before it is allowed to advance to the next
state.

Delay N {ns|us|ms} then if (<Event Expression>)then

Where N is a measure of delay in units of nanoseconds (ns), microseconds(us) or milliseconds(ms).
Up to 3 Delay statements can be used in a Sequencer program.

Note — When converting between units, the value will be rounded to the nearest integer of
the new unit.

The delay counter can be synchronized by putting an ”If (ANYTHING) then® before the first
delay. The delay counter will then start to count when the first sample occurs on the after the
sampling is started.

A construction like Delay ... Elsif can be used to exit a delay interval on a certain condition,
before the delay time expires.
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A sample is required after the delay time is counted down, before the Sequencer will proceed to the
next state, otherwise, a trigger will occur.

Trigger

The Trigger operator determines where in the Sequencer program the trigger should be.

Even if multiple trigger statements exist, the Trigger Position will be kept the same throughout the
Sequencer. Modifying one of the trigger statements will result in the same modification to all other

trigger statements.

Halt can be used to replace “Trigger at 100% of trace” if Trigger has already been used with one
of the other parameters.

Note — The trigger sample is always stored, regardless of store conditions specified.

Halt

The Halt operator causes the tracer to halt and display the trace.

Logical Operators

Elements can be combined using logical operators in Table 4-3 and the Transitions listed in Table 4-
2.

TABLE 4-3. Logical Operators

Symbol Logical Operator

+ OR
* AND
! NOT

The use of brackets to build more complex event terms using logical operators is also supported.

ko

The logical AND operator,
change the order of evaluation:

, has precedence over the OR operator, “+”. Brackets can be used to

A+(B*C) = A+B*C, but (A+B)*C = A+B*C

This is due to the order of evaluation.

The parenthesis around the OR expression forces the OR to be evaluated before the AND.
(A+B)*C = IA+B*C

The logical NOT operator can be used on single event names, or on sub-expressions within

brackets. The logical NOT operator “!” is always evaluated first.Summary of implicit Actions and
Transitions
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The Sequencer is a compact practical way of controlling the operation of the Analyzer. To minimize
the need for programming, a number of implicit actions in the Sequencer exist to give desired
results without using explicit commands:

A Sampling expression is implicitly valid for all subsequent states in the Sequencer program,
until superseded by a new Sampling condition.

A store expression is implicitly valid for all subsequent states in the Sequencer program, until
superseded by a new Store condition.

The sample causing a Trigger is always stored.

If no states follow an If .. then, Trigger inthe Sequencer program then an implicit jump
to a state where the prevailing store condition is repeated takes place. This is to avoid storing
both the specified store condition and the trigger condition, if the trigger condition occurs again
(according to the above rule saying that trigger samples are always stored).

An implicit E1se Goto current state is always present after an If-E1sif sequence if no Else
is specified, so that the I£ test will always be repeated for the next sample if none of the
conditions were met.

Goto next state is implicit after a then or after an E1se, where next state is the state belonging to
the next line containing an If.

Using the sequencer

Select Sequencer mode by clicking on the Sequencer tab, as shown in Figure 4-13.

= AnalyzerSetup? g@g|

STATE |

Ewvent : Bgl | Tranzsfer| Address Data AMAHAM Size Cycle | Status| Iack |[Fail IRQ[7:1]%=

Anything EEE EE EEEEEEEE EEEEEEEE EEEE HEEEEEX HEEEEX HEEXEE EXEE EHE EXEEEEE

IK 4 N;, Single Event },Sequencer

=y la: Sampling in STATE mode
1b: Store (ALL)

lc: If (ANYTHING) then
1d: Trigger at 50% of trace Squencer Macs b

le: Endif hd

|»

FIGURE 4-13 Selecting the Sequencer tab.

Selecting Parameters

Parameters are selected with the left mouse button. A double-click of the left mouse button on a
selected parameter open the Event Expression dialog box.
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Awailable Events:

Ewent Expression:

|ALL

o] 4] ] 2] o[ ]m®x]

ok | Cancel |

FIGURE 4-14 Event Expression dialog box

Some parameters, such as the Trigger Position, use a drop-down
menu from which to choose values.

Inserting and Deleting Statements.

la:
1b: Store (ALL)
lc:
=: 1d:
le:

Sampling in STATE mode
%
It (ANVTHTNG) the|Zss
Trigger at
Endif

| >

e

Right-click on the statement line from which you wish to add a line below, and choose Statement

Edit, then click Insert.

la:
1b:

1d:
le:

Alternatively press the Insert key on your keyboard.

Inserting, Renaming and Deleting Sequencers.

Right-click on the Sequencer window and select the
operation you wish to perform from the Sequencer sub

Zoam

Sampling in STATE mode
Store (ALL
o If I
Triges Change Yiew
Endif
| Statement Edit | Insert Ins l
Sequencer » X Delete Del "
2 options...
Cuskomize...

»

Statement Edit 4

Sequencer Insert Sequencer...

menu Options... Rename Sequencer...
Customize. .. Delete Sequencer
F
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Inserting a Sequencer will present you with a dialog box prompting for a name for this sequence,

and where to place it. You can also make a copy of the current sequence.

M ame

Inzert Mode
" Befare
+ After

Inzert Type

+ Default sequencer

o]

" Copy of cunent sequencer

Cancel

Graphical View

The graphical representation of the sequencer is useful where the sequence of events becomes
complex. Each of the icons in the graphical view can be moved around by selecting it and holding

down the left mouse button while moving the icon.
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Sequencer Example

%= | AnalyzerSetup?2

STATE |
Ewent : Bgl |Tran=sfer Addres=s= Data AMAHAM Size Cycle |Statu4)
Anything HEX HE HHEEEHHEHE HENEHEKE HEEX HEEEEK HEXEX HEHE
MyiddrEvent=* HEX HE 0000FFFFOOO0OFFFF HEEEEEEE HEEX HEEEEEE HEEER HEEE
HyTransferEvent* =Ex Burst EEEEEEEHE HEXEHEEEE HEEX HEHEEE HELHEE HEEH
NyDatabvents [ E SN METTTTTTT] 11115751111 FFF PR
WHE3 EEE EX EHEEEHEE HEXEEEEE HEEH HEEEEEE HEEEX HEEE
WHE4 EEE EX EHEEEHEE HEXKEEEEE HEEH HEEEEE HEEEE HEEE
YMES HER HE HEEEEHEE HEEEHEEE HEEX HEEEEE HEEEH EEEE —
WHEG EEE EX EHEEEHEE HEXKEEEEE HEEH HEEEEE HEEEE HEEE o
| »
=» la: Sampling in STATE mode -
1b: Store (ALL)
lz: If (MyAddrEwent) then
2a: If (MyTransferEvent) then
2b: Trigger at 46% of trace
=N Elsif (MyDataEwvent) then
3a: Delay 10 ns then if (MyviddrEwent) then
3b: Trigger at 46% of trace
3o Endif
2d: Endif
1d: Endif .
IK 4 kM ;, Single Event :b,Sequent:mJ-I JJ

la: Start Sampling
1b: Store (ALL)
lz: If (CplD) then

2a: If (HWr) then

3a: If {MRd) then

b Trigger at 50% of trace
=N Endif

2b: Endif

1d: Endif

1.1 CplD

21 MWy

\

- —
3.1 MEd/ Trigger at 50% of trace
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4.6 Trace Display

The data in the trace buffer is automatically displayed when the current trace is filled with samples
or if the Analyzer. If halted manually, then you must press the Show Trace button g (Shift F9) to

view what is in the trace buffer. Also note that the trace buffer might not be full when halted
manually. The contents of the trace buffer can be viewed as an alphanumeric display or as

waveforms.

AlphanumericThe Alphanumeric display format is used by default.

F Current Trace - VME

TE Mode, Triggered at 5

FIGURE 4-15 The Trace Display in Alphanumeric mode

A o =@ aa T 309.009ns E-¥: 309.

Sanple 4 | Bgl Ab=Time |Tran=fer Addres=s Data AMAHAM | ¢
+ 3840 ——0 274 .685n= Start 00000000 Size = 32 A32sBELT
+ 3872 —=0 276.973ms Start 00000000 Size = 32 A32sBLT
+ 3904 —=0 279.26lns= Start 00000000 Size = 32 A32sBELT
+ 3936 —-=0 281 .550ms Start 00000000 Size = 32 A32sBLT
+ 3968 ——0 283 .838n= Start 00000000 Size = 32 A32sELT
+ 4000 —-=0 286.126ms Start 00000000 Size = 32 A32sBLT
+ 4032 ——0 288 . 415n= Start 00000000 Size = 32 A32sELT
+ 4064 —=0  290.703ms Start 00000000 Size = 32 A32sBLT
+ 4096 —=0 2592 .99%1ms Start 00000000 Size = 32 A32sBLT
+ 4128 —-=0 295 27%ms Start 00000000 Size = 32 A32sBLT
+ 4160 —=0 297 . 567ms Start 00000000 Size = 32 A32sBLT
+ 4192 ———0 299 .856n= Start 00000000 Size = 32 A32sBLT
+ 4224 —=0 302.144ms Start 00000000 Size = 32 A32sBLT
+ 4256 ———0 304.432n= Start 00000000 Size = 32 A32sBELT
+ 4288 —-=0  306.720ms Start 00000000 Size = 32 A32sBLT

= 4320<@  ——-0 309 009ms  Start 00000000 00000000 A32=BIT
4321 ———0 309.009%m= Burst 00000004 00000004 A32sBLT
4322 ——0 309.00%m= Burst 00000008 00000008 A32sELT
4773 ——0N 309 NN9m= Fur=t OONOONNS  AOOOONNS A32=RT.T

The alphanumeric trace list shows the samples collected in the trace buffer as a list of binary or hex
values for each signal group. The alphanumeric trace list presentation can be selected for all
sampling modes. Figure 4-15 shows an example of an alphanumeric trace list.
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WaveformThe waveform display format can be used to display the trace when Clock or Standard
sampling has been used. Transfer sampling cannot be displayed in waveform format.

#E Current Trace - VME TIMING Mode, Triggered at 50%

Zoomj J YR & @ Ei-T: 0.0ns X-Y: 41 .115us X-Z: 41.115u=s Z-1:
Field-Values {us—>») | 0.goo \ 0.Q1s \ 0.030 , 0.045

% Bookmnark
Bgl —1-
AddrFh AFh H AFRZ
AM-HAM 432D64_2=S55T
A[31:0] onioo0o0 ooioooog

D[31:0] GLEEEEEEE 00005554 fEEEEEERT HESI AR EYY
Size De4d
Cycle Rd
Status ..
Ik | -
Fail —_—
AS*®
DS51=
DS0=
DTACK=
WRITE=
EBERE=
RETRY=*

Ky 2

Additional Windows
Additional windows, or views of the current trace buffer, may be opened and closed when needed
using the Workspace Window. The windows are numbered 1, 2 etc and are totally independent

views of the same trace memory.

Additional windows are opened using the Window/New Window menu option.

Trace Display Options

Trace Options

Time Urits

Dizplay Marker Deltaz and Time Fields in
" Clocks
* Time

Dizplay W aveform Ruler in
" Samples

* Time

oK | Cancel

Time Units

PCI/PCI-X Only: Display Marker Deltas and Time Fields in Clock or Time. Display in Time will
‘round off” the time increments in order to present a more readable display. The Time Units are:

picoseconds (ps), nanoseconds (ns), microseconds (us), milliseconds (ms), seconds (s), minutes (m)
and hours (h).

Display Waveform Ruler in Samples (one per clock) or in Time.
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Editing the Trace window

The Trace window can be edited in the same way as the Event Patterns window, both in
alphanumeric and waveform mode. Signals can be added , removed and reorganized.

Right click anywhere on the trace display to access the menu shown in Figure 4-16.

Capy
Insert Field{s). ..
Delete Field

Toagle Bookrmark Chrl+F2
. Bookmarks. .. alt+F2
Clear all Bookmarks -

Collapse all E
Expand All

Filter Idle

Waveform
Decoding & Formatting. ..
%g Search & Filter Patterns. ..

Dpkions, ..

Customize, .,

FIGURE 4-16 Trace Display menu

Add a Signal

Select Insert from the Trace Display menu, from the Edit menu, or press the Insert key on your
keyboard to bring up a dialog box from which you can select a signal name to add to the trace
display.

Remove a Signal

Place the cursor on the signal name you want to delete and press Ctrl Delete. Alternatively, select

Cut from the Edit menu or click Delete *  from the Trace Display menu.
Absolute or Relative Time in the Trace Window

The trace can be displayed as absolute time from the trigger sample, relative time between the
samples, or both. AbsTime (absolute time) is default, and is displayed as a field column in the Trace
Display window. The Re1Time (relative time) option is inserted into the Trace window in the
same way signal fields are inserted (“Manipulating Field Columns” on page 59).
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Formatting Options

There are two different ways of presenting the control signals in the trace. Either as mnemonics
such as Size, Status, and Err, or as bit patterns such as Address, and Data.

In Transfer mode, it is very convenient to display the signals with mnemonics when sampling only
once per data cycle.

For example, the Command field, describing the type of cycle, is much easier to read when using
mnemonics.

Navigating the Trace Buffer

There are three ways of moving around in the trace buffer. A% o W e e B RR e P

*  With the mouse and keyboard. e —

e With the Jump tools.
¢ With the Search tools.

Mouse and keyboard
Use the mouse and left click parts of the trace display to select a field.

The mouse wheel can be used to scroll up and down through the trace buffer without moving any
markers.

The right and left cursor keys select signal, and the up and down keys scroll the buffer. The
currently selected field is underlined.

PgUp and PgDown will scroll up and down through the trace buffer using the currently selected

marker.

Jump Tools

The Jump tools are available both at the Jump menu and the = o -

Navigation. 1 Lastline Chrl+End
T Trigger Line Chrl+T

First LineJumps to the first line in the trace. #? Ling/Time... Gl
X Marker-x

Last LineJumps to the last line in the trace. i okt
$2  Marker-Z

Trigger LineJumps to the line on which the Trigger is found. A NoxtBooknark e
“% Previous Bookmark  Shift+F2

L T AT e

Line/Time: Jump to a user specified line or time in the trace.
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Markers

When an Event is selected on the Trace View, that Event is marked with one of three Markers; X, Y
or Z depending on which is selected.Marker-X: Jump to the X marker.

Marker-Y: Jump to the Y marker
Marker-Z: Jump to the Z marker
Next Bookmark: Jump to the next bookmark. (See “Bookmarks” on page 78)

Previous Bookmark: Jump to the previous bookmark. (See “Bookmarks” on page 78)

The Search tools

Search tools are selected from the Navigation menu, and the Navigation. The Search commands
offer powerful search and extract functions.

& Search & Filker Patterns., . Chrl+F A
W Mext Makch F3 [
P Previous Match Shift+F3
4 Mext Edge Tab I
% Previous Edge Shift+Tab
Mext Difference F4 ¢
BB Previous Difference Shift+F4 (
Mext Split Completion L
% Previous Split Completion Shift+5 i

1
EH
i

Search locates a particular pattern in the trace buffer. Extract provides a qualified presentation of
samples from the trace buffer, so that only samples matching the specified pattern are displayed.

% Search and Filter Patterns
When selecting the Search tools for the first time, the Edit Search Pattern is the only available

option. The Search/Filter edit window is used in the same way as the Event Patterns window
(“Editing Event Patterns” on page 58).

Event Searching

This is where you define which patterns to search for.
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Search and Filter for ¥YME TIMING Mode 3]

o] Pattern: Bgl | AddrPh AM~HAM A[31:0]  D[31:0] Size Cycle Status| Iack |Fail| ASs| DSl DS0%*
M SearchVMED | Hxx ~ | =x HEHH HE HEEE HEHE HE b4 = b4
0 SearchVHEL | xxx HE HEHH HE HEEE HEHEE HE b4 = b4
0 SearchVHMEZ | xxx HE HEEX HE HEKE KEEK X = b4 =
0 SearchVHME] | x=xx HE HEEE HE HEEE KEEE HE b4 b4 =
0O SearchVME4 | EXx HE HEEH HX HEHK HEEE HE = h:d h:d
O SearchVMES | Zxx hov:4 EEXEE XX EEXX HEEE HE p:4 b4 b4
0 SearchVMES | xxx =X HEEE os8 HEKE HEHE HE b4 b4 b4
0 SearchVME? | xxx =X HEEE os3 HEKE HEHE HE b4 b4 2

l

Start from Dirzction Find
* X -y

* H-Marker P Mark &1
O Y-Marker * Dawn

O Z-Marker ™ “Wiap at Beginning [Down] £ End [Up) of Trace

L,

" Beginning of Trace(Down] / End of Trace(Up)
" Beginning of Wiew[Down] / End of Yiew[Lp]

Load... | Feset |
" Trigger / Halt Position
Save... | Cloze

FIGURE 4-17 Search and Extract options menu

Search Options

¥

Start From: Specifies where in the trace searching should begin.

Direction: determines whether searching should move up or down in the trace, from the point
specified by the Start From option.

Wrap: When a search reaches the end or beginning of the trace buffer, searching will wrap
around if this option is selected.

Find: Find the first match

Mark All: Highlight all matching lines.

Show Matches: Display only the lines that match.
Hide Matches: Hide all lines that match.

Reset: Reset all highlighting and Show/Hide settings.
Close: Exit the Searching tool.

Load: Load a previous search pattern.

Save: Save the current search pattern. This will save the search pattern to file for retrieval later.
The file has the extension .spf If there is more than one trace type displayed, a dialogue box will
appear asking you to specify which one to save.

Next MatchFinds the next matching sample.

% Previous MatchFinds the preceding sample that matches the search pattern

¥ Next EdgeSearch for the next high to low, or low to high transition of the selected signal.

%1 Previous EdgeSearch for the previous high to low, or low to high transition of the selected
signal.
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Next DifferenceMove to the next difference between two traces when using Trace Compare.

B Previous DifferenceMove to the previous difference between two traces when using Trace
Compare.

Next Split CompletionMove to the next occurrence of a Split Completion (PCI-X only).

% Previous Split CompletionMove to the previous occurrence of a Split Completion (PCI-X
only).

Bookmarks H A% %

The Bookmarks toolbar is used to define and jump to bookmarks in the Trace display.

% BookmarksOpens a dialog box to manage M Bookmark

user defined bookmarks.

Marne |M_l,lBookmark1 LY
Type in a name in the Name text box and click X O |
Add to create a new bookmark on the currently %o  Delete
selected trace line. % Goto Bookmark

. . o . . ™ Mave ¥

Using this method, it is possible to create a list ¥ Move
of bookmarks to jump to. You can activate a ™ MoveZ
window by either double-clicking on a selected

Sample Mo: 1127

bookmark this box, or by selecting a bookmark
and then clicking the ‘Go to Bookmark’ button. If you select multiple bookmarks, you can
choose Delete, or Close. Use the Ctrl or Shift button together with the mouse to select
multiple bookmarks.

4 Toggle BookmarkToggles between showing and hiding bookmarks in the Trace display.
% Clear BookmarksRemoves all bookmarks.
“ Next BookmarkJump to the next bookmark.

 Previous BookmarkJump to the previous bookmark.
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4.7 Alphanumeric Trace Display

Changing the Alphanumeric Formatting Template

Select the signal you want to change and right click to
access the Trace Display menu. Select Decoding and
Formatting and a dialog box opens. The top most option
enables or disables decoding and formatting globally, i.e. it
concerns all the signals fields. The next option enables or ok ] Cancel
disables Decoding and Formatting the currently selected
signal field; in this example AbsTime.

Decoding and Formatting,

[¥ Enable Global Decoding and Formnatting

I¥ Enable Decoding and Formatting of &bz Time

If decoding and formatting are turned off globally, it is not possible to enable the current signal
field.

By default, global decoding and formatting is on in Standard and Transfer mode, and off in Clock
mode.

Note — Some signals are fixed as mnemonics (e.g. the Size field in Transfer mode). A dialog
box containing only the first option will appear in these cases.
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4.8 Waveform Trace Display

The waveform display is provided to show the logic level of individual signals graphically as a
function of time. This is particularly useful to show timing relations between different signals for
hardware analysis.

- Tip — To be sure of capturing some traffic, trigger the tracer with an event where AS* is
_9_ set to zero, because there is always traffic when AS* is active.

#E Current Trace

Zoomj J j r ,E B @ H-T: 13.380us X-Y: 13.380us X-Z: 13.380

Field & Valus {(us-:») 0.000 , 0.030 0.060

% Bookmnark m
Clock 592 h, Y f i f ", £ Y f Y / Y
State | ... Addr ) Attribl TRe=p | Wait
AD[63:01 | ... _oooqzo00 yidgoosooy .
C/BE[7:0]# ... 1100 MenRdDW - OoO0 . IT1T
REQ&4# 1
ACKed# 1
FRAME# 1
IRDY# 1
DEVSEL# 1 b,
1
1

TEDY#
STOP#

L] i

FIGURE 4-18 The trace display in waveform mode

Navigating the Trace Buffer in Waveform Mode

There are three ways of moving around in the trace buffer. e | Y | S SRR S
¢ With the mouse and keyboard. AT L AT 7 KR 42

*  With the Jump tools.
e With the Search tools.

Mouse and keyboard

The currently selected marker (X, Y or Z) will be positioned wherever a left mouse click is made on
the trace display. Left clicking on the display will also select a signal field (underlined).

The up and down cursor keys select signal fields, and the left and right keys scroll the buffer with
the currently selected marker. The currently selected field is underlined.

PgUp and PgDown will scroll up and down, through the trace buffer using the currently selected
marker.

Zoom The zoom scroll bar will expand and contract the time scale of the trace [Zoom <
display.
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Jump tools

The Jump tools work the same way as in alphanumeric mode (“Jump Tools” on page 75), except for
two additional options. These additional options are for jumping to two user-positioned markers.

Markers

Markers are convenient for marking places of interest in the trace buffer. Two markers can also be
used to limit statistics functions to a given area, or to measure the time between two signal edges.

Markers are selected from the buttons X, Y, and Z on the Trace Display, and are position using the
left mouse button.

@ < <@ E-T: 717 . 480us X-Y: 717 .871us X-Z: 717 .871us Z-Y: 0.0n=

The time between markers is also display on the Trace Display.
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4.9 Trace Handling

Open a new Analyzer Setup File
1. On the File menu, click New
2. In the New dialogue box, choose Analyzer Setup

3. You can give this file a name by entering a name in the Filename text box. If no name is
given, then BusView will assign a name. Default name is AnalyzerSetupl.

4. You can choose where this file is saved by pressing the browse button [t Documents and Setting ,,.
in the Location text box. The file can also be saved after the editing is complete.

Loading an Analyzer Setup File
1. On the File menu, click Open.
2. In the “Files of type:” list, click “Analyzer Setup Files”.

3. Browse to the directory in which your Analyzer Setup Files have been saved and choose
the file you wish to open.

Analyzer Setup Options
¢ With an Analyzer Setup window active, click Options on the Tools menu.

¢ Alternatively, right click anywhere on the Analyzer Setup window, and select Option
from the menu. See “Analyzer Setup Options” on page 51

Navigation

LS iV S e B FRSE L
LT L 4T 2 8% dv 42

Jump Tools
The Search tools

Bookmark options

Trigger
27 Zoom in on Waveform
22 Zoom out of Waveform

Trace Files

Trace buffer data can be saved to a file by clicking on Save As in the File menu.The file format
contains a header with target type, sampling mode, trigger position, trigger line number etc., so that
the file can be reviewed exactly as captured.
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Save as

Click Save As from the File menu and enter a file name. S T s X
. . . . Al
A dialog box appears where you can specify which lines you want to gme i 0o
save. '
Taline: 1023
The trace can be saved both as binary files (extension .str) and as [ ok ] [ cencel |

ASCII files (extension .sta). The ASCII files can then be opened and
edited in any other text editor, but because they have not saved all the vital information about the
trace, they can not be opened in BusView again.

Trace File Size

The size of the trace file depends on a number of factors and we recommend having at least 512MB
free disk space.

One sample has a size of 40bytes, therefore a full trace buffer containing 2M samples may require
around 80MB of storage space. A trace file also contains information about the setup, filter data and
other settings required to present the data in BusView and this can increase the size of the trace file
size.

In general, it is reasonable to expect that a full 2M Sample uncompressed trace file will exceed
100MB in size. A temporary file is used to hold the current trace. Trace files are compressed when

saved to disk.

Saving as an ASCII file will greatly increase the saved file size.

Trace Compare

The Trace Compare functionality compares two traces line by line, and marks all lines that do not
match with yellow in both traces. In addition the field which actually causes the mismatch is
marked with orange. The colors for highlighting can be changed from the ‘Views, Trace’ page in the
‘Tools,Customize’ menu.

To open the Trace Compare dialog box, click on Trace Compare from the Tools menu.
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Trace Compare E| FZ|

Reference Trace
* Curent Trace

" File |

Synchronizing Point | Trigger -

Trigger

Start of Trace
Line Mumber

* File |

Synchronizing Point | Trigger -

Compare Trace
~

oK | Cancel |

Reference Trace is the trace from which comparisons are made from, whereas Compare Trace is the
trace on which comparisons are made to. Each of these has the following options:

Current Trace Use the trace currently in the Vanguard trace buffer

File Use a previously saved trace file. Click the = button to browse for the file.

Synchronizing Point: Specify from where the comparison will start from. This can be; Trigger
Position, the start of trace or any user specified line in the trace. If one trace is longer than the other,

all lines beyond the boundaries of the shortest trace are shaded.

Line Number: The line number on which to synchronize on, when the ‘Synchronizing Point’ is set
to ‘Line Number’.

For each view, signals are compared as shown on the screen, and only inserted fields are compared
against the same fields in the other trace. For example; if the Absolute time is different, but this is
expected, delete the absolute column from the trace and this will be ignored as a difference.
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i ] mlaaaiT A | BlaaaiT: 22.884ms X-V

Sample |(#2  Bgl | AbsTime | Transfer| Address Data Ai‘ Sample & | AbsTime |RelTime Transfer| Address Data il
+ TRIGKE =—=0  0.0ns  Start 00000000 Size = 32 & + TRIG@  0.0ns  Start 00000000 Size = 3:
+ 32 2. 288ms Start 00000000 Size = 32 A + 32 2. 288ms Start 00000000 Size = 3!
+ 64 4.5%7ms Start 00000000 Size = 32 A ] 64 4.5%7ms Start 00000000 Size = 3.
+ 96 6. B6Ems Start 00000000 Size = 32 Al + EL 6. B6Ems Start 00000000 Size = 3.
+ 128 9.154ms Start 00000000 Size = 32 Al + 128 9.154ms Start 00000000 Size = 3!
+ 160 11.442ns Start 00000000 Size = 32 A + 160 11.442ns Start 00000000 Size = 3;
+ 192 13.730ms Start 00000000 Size = 32 A + 192 13.730ms Start 00000000 Size = 3.
+ 224 16.01%ms Start 00000000 Size = 32 &l + 224 16.019ms Start 00000000 Size = 30
+ 256 18 307ms= Start 00000000 Size = 32 A + 256 18 307ms= Start 00000000 Size = 3.
+ 288 20.5%5ms Start 00000000 Size = 32 A + 288 20.595ns Start 00000000 Size = 30
+ 3201 Am: tart 00000000 Size = A + 320 <@ Am: tart 00000000 Size =
+ 352 25.172ms Start 00000000 Size = 32 &l + 352 25.172ns Start 00000000 Size = 3!
+ 384 27 dblms Start 00000000 Size = 32 A + 384 27 dblms Start 00000000 Size = 3!
+ 416 29.749ms Start 00000000 Size = 32 A& + 416 29.749ms Start 00000000 Size = 30
+ 448 32.037ms Start 00000000 Size = 32 Al + 448 32.037ms Start 00000000 Size = 30
+ 480 34 326ms Start 00000000 Size = 32 A + 480 34 326ms Start 00000000 Size = 3!
+ 512 36.61ldms Start 00000000 Size = 32 &l + 512 36.6ldns Start 00000000 Size = 3!
+ S44 38.902ms= Start 00000000 Size = 32 A + 544 38.902ms= Start 00000000 Size = 3!
+ 576 41.1%0ms Start 00000000 Size = 32 A + 576 41.190ns Start 00000000 Size = 30
+ 608 43 479%ms Start 00000000 Size = 32 Al + 602 43 479%ms Start 00000000 Size = 3.
+ 640 45.767ms Start 00000000 Size = 32 Al + 640 45.767ms Start 00000000 Size = 3!
+ 672 48.056ns Start 00000000 Size = 32 A + 672 48.056ns Start 00000000 Size = 3;
+ 704 50 344dms Start 00000000 Size = EZ_Aij +] 704 50 344dms Start 00000000 Size = 3.«
4 \ L4 '| | _’HI

FIGURE 4-19 Trace Compare Example

The highlighting can only be turned off by closing one of the compared trace files.

Trace Counting

Trace Counting is an operation performed after a trace has been captured and displays a number of
statistics.

The Trace Counting dialog box is opened by clicking on Trace Counting in the Tools menu.
From Trace Line Number: Trace Line from which counting should commence.
To Trace Line Number: Trace Line at which counting should stop.

Count only for Address Range: Count transaction only within this address range.
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The “Types” shown in the Trace Counting dialog box once a trace Count has been performed, have
the same meaning as those listed in “Pre-defined Statistics” on page 96 with one exception, the
‘Transfer Rate’. In this case, Transfer Rate shown is for the whole bus.

FIGURE 4-20 Trace Counting

Trace Counting

From Trace Line Mumber 0
To Trace Line Murnber 16383
Count only for &ddress Range |DDDDDDDDDDDDDDDD-FFFFFFFFFFFFFFFF
Type | Count Ibem Yalue |
Tranzfer Rate per Bus Level Bus Level 0 0.06MBytes
Bus Level 1 0.00MBytels
Bus Level 2 0.00MBytels
Bus Level 3 0.00MBytels
Busz Level Unknown 0.00MEytes
Total 0.06MBytes
Transfer Rate per Transfer Type 2e55T 0.00MEyte/s
2eVME 0.00MBytels
MBLT 0.00MByte’s
ELT 0.00MBytess
SCT 0.00MBytess
Total 0.00MBytels
Burst Length Distribution Retry[w/Mo Data) 0.00%
Rk 0.00%
Single 100.00%
27 0.00%
83 0.00%
32127 0.00%
»=128 0.00%
Count | Cancel
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4.10 Voltage and Temperature Meters

Real time temperature and voltage readings from the Vanguard are shown in BusView by clicking
on Voltage & Temperature in the View menu.

The voltage measured is dependent on how the power jumpers are installed.

O x

3.0 3.6

3.3V Power

Temp and Yolt

3.30

45 55111.0 13.0
5V Power 12V Power
5.00 12.00

F212. 100G
o
167. .75
£
@ 122. .50
-
- 77 28
B
m 32 .0
32/0

Fz1z. 100C
S 57 75
@ 122. .50
; 77. .25
w 32 .0

32/0

Temperature and Volt Meter Options

Options are available to modify which temperature and voltage reading are shown, and in what
format they are shown.

It is also possible to enable alarms that sound when a temperature or voltage reading is outside of
some user-defined minimum and maximum values.

The Log option will allow you to record temperature and voltage levels to a text file with the

extension .tvf

Temperature and ¥olt Meter Options

Wiews lMin.-"Max Scale Values | Alams | Log |

* Meters
2
v
2
2
v

™ Text

3.3 Power
5 Power
124 Power

Board Temperature

External Temperature

RX

=]

Cancel |

BusView will update this file every second.
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Statistics Functions

Statistics are divided into pre-defined functions, and user-defined functions.

Introduction

Statistics Setup Window
Pre-defined Statistics
User-defined Statistics
Hardware Counters
Statistics Charts

Statistics Files

Revised June 19, 2014
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5.1 Introduction

VANGUARD

Statistics

Hardware l_

|nput J\ Counters | l—l_l_

Buffer I/
4> I

FIGURE 5-1 Block diagram of the Statistics module

All statistics are measured in real-time. The Statistics Functions have over 50 hardware counters
programmed to increment on certain bus events.

In addition, there is a dedicated counter that counts the total number of samples taken. Every time
this counter reaches its maximum count, the counters are disabled, their values read, and then
immediately re-enabled to resume counting while the charts are computed and displayed.

This method ensures that only a minimal amount of bus activity is missed from the measurement
between each update of the charts. The sampling length is user configurable through the options
menu. Longer sampling intervals will decrease the relative number of samples lost.

¢ Interrupt Distribution
¢ Interrupt Service Time Distribution

* Arbiter Latency
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Pre-defined Statistics for VME
¢ Bus Utilization - Displays parameters that measure bus traffic performance.

¢ Transfer Rate - Gives a measurement in MTransfers/Sec and MB/Sec according to Bus
Level and Transfer type.

¢ Block Length Distribution - Counts the number of bytes in each transaction, and displays
them according to block length.

¢ Interrupt Distribution - Displays how often interrupts are occurring.

¢ Interrupt Service Time Distribution - Measures the time taken for each interrupt to be
serviced by the system.

¢ Arbiter Latency - Counts the average number of clock cycles from REQ# asserted to
GNTH# asserted.

Issued October 10, 2007
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Statistics Setup Window

Open the Statistics Setup Window using one of the following methods:

* Open a new Statistics Setup File from the menu bar (File, New).
¢ Using the Workspace Window.
¢ Load a Statistics Setup File.

Detailed explanations of Statistics Files are found at the end of this chapter. The Statistics Setup
window has the following sections:

&5 StatisticsSetup1

Event Selection

STATE |
Ewvent : Bgl |Transfer| Address Data AMA/HAN Size Cycle |Status| Iack |Fail IRQ[7:1]=
StatVHMED =x= v | =x HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVME]l| x=x K HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVHME2| x=x K HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVME3| x=x K HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVHE4 x=x K HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVMES| x=x K HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVHER x=x E HEXEHEXE HEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
StatVHME7?| x=x K HEXEHEXE EEKEEEEE HEEHE HEEEEK HEXEX HEHE HEHE HXE HEXEEEE
#| Use Counter Hame Event Expression
0/ StatVHED StatVHED
1|4 StatVHEL StatVHEL
2| StatVHE2 StatVHEZ
3| StatVHE3 StatVHES
4| StatVHE4 StatVHE4
5| StatVHES StatVHES
M StatVHEG StatVHER
7| StatVHE? StatVHE?
4] T one To one {Courter 7
Statistics Counting Mask Charts o View
Count only for BusLevel Show Statistics Function
[T Lew0 I Lev1 [ Levw2 [ Levw3 o Event Counting
Count only for Address: o Bus Ttilization
[ Tran=fer Rate per Bu= Level
|DDDDDDDDDDDDDDDD-FFFFFFFFFFFFFFFF = Transfer Rate per Transfer Type
%3 Burst Length Distribution
[ Interrupt Distribution
[+ Interrupt Service Time Distribution
S e

FIGURE 5-2 Statistics Setup Window

Event selection: Events are defined in the Event Selection window and are edited in the same way
as that used for the State Analyzer (See “Editing Event Patterns” on page 58). These are used for
the Event Counting and Customized statistics.
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Counter Selection: There are eight counters available for the Event Counting and Customized
statistics function.

¢ One to One mode - Each counter can be associated with one event.

¢ Counter mode - Each counter can be associated with more than one event using boolean

expressions.

Note — You can save your Statistics layouts by using Templates. See “Templates” on page 37 for

details.

Statistics Counting Masks: Used to reject certain results from the statistics.

¢ Count Only for BusLevel - Sclect BusLevel to count.

¢ Count only for Address - Specify Address range to count.

Chart SelectionSelect which statistics function to view.

Statistics Setup Options

The Statistics Setup Options dialog provides some flexibility in how the statistics are generated.

Open the Statistics Setup Options dialog to set the options listed below.

General l Bus TransferFlate] Externallnputs] Run ] Mot ]

Sample Rate |1z -

Caunter Mode
+ Reset

™ Accumulate

oK Caticel

FIGURE 5-3 Statistics Setup Options Window
General
Sample Rate - Time interval between samples.

Counter Mode -

* Reset - In Reset mode the displayed value is the counter reading shown as a percentage

of the total number of samples, i.e.:

Displayed Value = (EventCount / Total Count) * 100%
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¢ Accumulate - In Accumulate mode, the displayed value is the cumulative sum of all
previous counter readings shown as a percentage of the accumulated total number of
samples, i.e.:

Displayed Value = (£Event Counts / (Total Counts * N)) * 100%

where N is the number of updates in the session.

Selection of the Accumulate versus Reset mode is typically driven by the total number of samples
to be observed in the measurement. Measurements made in Clock Sampling mode typically require
the use of the Accumulate mode to yield significant results because the counters reach terminal
count very rapidly in response to the fixed frequency of the sampling clock.

Bus cycle measurements made in Transfer Sampling mode may or may not require the Accumulate
option to yield significant results.

Bus cycle measurements are affected by two key application specific factors: The total number of
cycle operations occurring on the back plane and the frequency at which the cycles occur.

The measurement of applications consisting of less than 536870912 (512M) bus cycles may be
accomplished within the limits of the Reset mode of operation. This mode is often quite sufficient
to support detailed characterization of new software and firmware in an isolated environment.
However, characterization of applications inside fully operational system environments typically
requires use of the Accumulate mode to achieve the desired measurements

Bus transfer Rate

General Bus Transfer Rate Extemallnputs] Fiun ]Note ]

Units to Cont
+ MBytes/s
" MTransfers/s

Units to Count - Selects the unit used to display Bus Transfer Rate

* MB/s - Megabytes per second counts the data transferred. The byte count and byte enables are
taken into account.

* MTransfers/s - MegaTransfers per second counts the number of data phases regardless of size.
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External Inputs

General | Bus Transfer Rate  Extemal Inputs l Run | Mate |

External Input Field Mame
EXT1 ExT1
ExTZ ExTZ
EXT3 ExT3
ExT4 ExT4
EXTS ExXTS
EXTE EXTE
EXT? ExXT?
ExTS ExTS
EXT9 ExTS
EXT10 ExT10
ExT11 ExT11
ExT12 ExTi2
EXT13 ExT13
ExT14 ExT14
EXT1S EXT1S

The Field Name can be changed on this menu by double clicking on the Field Name. See “External
Inputs” on page 16 for information about the external inputs.

Statistics Run

General | Bus Transfer Rate | External Inputs  Run l Mate ]
Statistics Fun
* Run curent or last active setup
" Ask which zetup to mn

" Run selected setup

=] e 3 Statistics Setup
StatisticeS etupl

Select Setup |

* Run current or last active setup - The setup window which is currently active (i.e. the setup

which is “on top” in BusView) is run. The run symbol #. will move to the current setup.
* Ask which setup to run - This option will cause a dialog box to open, asking which Statistics
Setup to run.

* Run Selected Setup -The Statistics Setup which has the run symbol % next it will be run. This
can be changed by clicking on the setup you require and pressing the Select Setup button.

Note

General | Bus Transfer Rate | Extemal Inputs | Run Mote

* This are is used for making comments about the Statistics Setup. These notes are saved with the
Statistics Setup file.
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5.2 Pre-defined Statistics

Bus Utilization

The Bus Utilization statistic is based on Clock sampling, and displays the following parameters
concerning the traffic on the bus:

Bus Utilization

B Ovwerhead (4.39)

[0 DataSingle(1.75)
B Data Burst (1583
B Retry 0286)

B 1die 773y

[0 wtilization (222
O Efficiency G9.0)

Timeins

Utilization - Indicates how much the bus is being used and is calculated by dividing the number of
Transactions, by the total number of clocks.

Efficiency - The Efficiency measures the duration of data transfers versus the duration of
transactions, i.e. how efficient the system is transferring data. It is calculated by dividing the Data
Total percentage by the Transactions percentage.

Bus Utilization and Efficiency are calculated from the following parameters.

Overhead -All cycles which are not; Idle, Data or Retries.

Data Single - Measures the duration of block transfers relative to the total time, i.e. how
much time is spent transferring single data across the bus.

DataBlock- The Data Block column measure the duration of block data transfers relative to
the total time, i.e. how much time is spent transferring block data across the bus.

Retries - Number of Retry and BusError cycles on the bus relative to the total time.

Idle - Number of Idle cycles relative to the total time. It is calculated by dividing the number
of samples with NOT (AS* OR DTACK* OR DS1* OR DS0* or BERR* OR RETRY*).
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Bus Utilization Meter

The Bus Utilization Meter shows real-time Bus Utilization and Efficiency statistics. These can run
at all times as an active window on the screen at the same time as the Analyzer, Exerciser, Protocol
Checker and other statistics modes. This is an efficient and easy way to instantly determine the
status of the link and the traffic pattern.

To open the Bus Utilization Meter, select it from the View menu.

*

g [0 100 | |0 100

Utilization(%) Effigie nc?(%)
16.89 42.08

Bus Wikration

Transfer Rate per Bus Level

The Transfer Rate statistics calculates the transfer rate in MTransfers/Sec and MB/Sec.

Transfer Rate per Bus Level

MMEytels
320
256
B BLO @024
O BL1gr?
182+ B BL2@012)
_ B BL3 @024
128 [ BL Unk (0.095)
[ Total 4.93)

Timeinsz

The fotal-bar will always display the sum of all the Bus Levels. It is recommended to run this mode
over some time. This will give a more representative average of the systems transfer rates.

Transfer Rate per Transfer Type

The Transfer Rate statistics calculates the transfer rate in MTransfers/Sec and MB/Sec. Note that
the tracer does not collect samples in the period between two traces when the collected data is being
processed
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Transfer Rate per Transfer Type

LB wtefs
320
256 \
B 2e3s3T Q.73
O zevME 28
182~ MELT (0.588)

BLT (0 488)
SCT 0201

Total (4.89)

7
OOmEmE

Timein =

It is recommended to run this mode over some time. This will give a more representative average of
the systems transfer rates.

Block Length Distribution

This groups the Block Lengths of the Transactions in order to show Block usage on the system.

Burst Length Distribution

%
100
B0~ B Retry/BEwx @

_ O rrawan
&0 B Single @

[ REE

n B z-31 @
40| [ 32-127 @y
N W =128 @

Timeins
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TABLE 5-1. Block Length Distribution explanation

Abbreviation

Block length/Termination

Retry/BErr

Target Retry, i.e. no data transferred

RMW

Read Modify Write data transfers

Single

Single Cycles, i.e. one data phase

2-7

Block length from 2