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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 VMETRO. While reasonable precautions have been taken, VMETRO 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 VMETRO products are
affiliated, endorsed or sponsored by such trademark owner.

Software and Firmware Licensing
Any Software and Firmware code provided by VMETRO described herein is proprietary to
VMETRO 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.
VMETRO 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 VMETRO.

Copyright © 2007 VMETRO

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
written consent of VMETRO.
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Warranty

VMETRO products are warranted against defective materials and workmanship within the
warranty period of 1 (one) year from date of invoice. Within the warranty period, VMETRO will,
free of charge, repair or replace any defective unit covered by this warranty. A Return to
Manufacturer Authorization (RMA) number should be obtained from VMETRO prior to return of
any defective product. With any returned product, a written description of the nature of malfunction
should be enclosed. The product must be shipped in its original shipping container or similar
packaging with sufficient mechanical and electrical protection in order to maintain warranty. The
product should be returned at the user's expense (including insurance for the full product value).
This warranty assumes normal use. Products subjected to unreasonably rough handling, negligence,
abnormal voltages, abrasion, unauthorized parts replacement and repairs, or theft are not covered
by this warranty and will if possible be repaired for time and material charges in effect at the time
of repair. Any customer modification to VMETRO products, including conformal coating, voids
the warranty unless agreed to in writing by VMETRO.

If boards that have been modified are returned for repair, this modification should be removed prior
to the board being shipped back to VMETRO for the best possibility of repair. Boards received
without the modification removed will be reviewed for reparability. If it is determined that the
board is not repairable, the board will be returned to the customer. All review and repair time will
be billed to the customer at the current time and materials rates for repair actions.

This product has been designed to operate with modules, carriers or compatible user-provided
equipment. Connection of incompatible hardware is likely to cause serious damage. VMETRO
assumes no liability for any damages caused by such incompatibility. For products that have failed
or malfunctioned due to abuse, miss-use or accident or for products that have failed or
malfunctioned after the expiry of the warranty, the costs of repair or replacement will not be
covered by VMETRO.

VMETRO specifically disclaims any implied warranty of merchantability and fitness for a
particular purpose. The warranty provided herein for electronic equipment products is the user's
sole and exclusive remedy. In no event shall VMETRO, or its distributors and agents, be liable for
direct, indirect, special, incidental, or consequential damages (including but not limited to lost
profits, penalties or damages payable to third parties) suffered or incurred, whether based on
contract, tort or any other legal theory, even if VMETRO has been informed of the possibility of
such damages. This limitation of liability may not be enforceable in certain jurisdictions; therefore
the limitations may not apply. This warranty gives you specific rights. You may have other rights
that vary from jurisdiction to jurisdiction.

VMETRO's warranty is limited to the repair or replacement policy described above and neither
VMETRO nor its agent shall be responsible for consequential or special damages related to the use
of their products.

Limited Liability

VMETRO does not assume any liability arising out of the application or use of any product
described herein; neither does it convey any license under its patent rights nor the rights of others.
VMETRO products are not designed, intended, or authorized for use as components in systems
intended to support or sustain life, or for any application in which failure of the VMETRO product
could create a situation where personal injury or death may occur. Should Buyer purchase or use
VMETRO products for any such unintended or unauthorized application, Buyer shall indemnify
and hold VMETRO and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such unintended or
unauthorized use, even if such claim alleges that VMETRO was negligent regarding the design or
manufacture of the part.
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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

¢ Compliance Checker

® Zero Slot Adapter

¢ Appendixes: Specifications, Signals, Embedded Systems.

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.

Issued October 24, 2007 Vanguard User Guide
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Quality Assurance

VMETRO is dedicated to supplying our customers with products and services of the highest
quality.

We therefore, continually review and assess our products and services with the aim to improve the
processes involved in the development of our world-class products.

If you have any comments or feedback with respect to our products and services, please feel free to
contact us through the support channels listed here, or E-mail us at
analyzercomments@vmetro.com

Technical Support

Please see the section Technical Support at the end of this guide.

Related Documentation

Installation Guide

Vanguard User Guide Issued October 24, 2007
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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)

e Host Exerciser
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1.1 Overview

VMETRO 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, PCle and

VME busses. The tools are controlled through a Windows-based program called BusView®™.

The Tools

The tools are categorized as follows.

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

* 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.

o 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.

¢ XMC - The XMC board contains the Analyzer, Protocol Checker and Statistics functions.
* Vanguard Express - A set of carrier cards are available for x1, x4 and x8 link widths. The

device under test is mounted on top of the carrier card. An SAE module is added to provide
Analyzer, Protocol Checker and Statistics 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.
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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. ‘

PCI Express (PCle)

PCI Express is a new high performance PCI based bus, utilizing a serial interconnect to provide
significant benefits over current parallel interfaces such as PCI/PCI-X, AGP etc.

A connection between two PCI Express devices must minimally support a single-lane in both
directions to form a x1 link. Devices may optionally support wider links composed of 2, 4, 8, 12,
16, or 32 lanes creating a parallel interface of independently controlled serial links. Longer physical
slots are required where more lanes are in use.

XMC form factor (PCI Express)

The Vanguard XMC form factor (Switched Mezzanine Card)
provides a backward compatible (PMC) upgrade path to faster
interfaces.

L XMC supports up to x8 PCI Express. It may also support other
serial interconnects instead of PCle.

Vanguard User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vmeTro B Overview

innovation deployed

Serial Analyzer Engine (SAE) Module

The Serial Analyzer Engine (SAE) module is a removable
daughter card containing the State Analyzer, Protocol
Checker and Statistics functions, and can be used with PCI
Express carrier cards.

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

Vanguard Express Carrier Cards

AMC Adapter

The AMC Adapter card sites between the AMC chassis and the device under test. The Adapter card
can be mounted with either the Vanguard Express SAE module or the Vanguard Express XMC
board to provide Analyzer, Protocol Checker and Statistics functions.

The Software - BusView®

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.
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1.2 Functional Overview

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

=] VANGUARD | o te Analyzer

Protocol Checker
Statistics

o

Exerciser

Ty

PCI or PCI-X Local Bus

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 427.

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 PCI Assembly - PCI Carrier and SAM
* 5V Adapter Card
¢ Vanguard PMC Assembly
¢ Top Spacer
* Vanguard cPCI Assembly - ¢cPCI Carrier and SAM
¢ 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 PCI Assembly - PCI Carrier and SAM
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FIGURE 2-1 Vanguard PCI board layout

Since the Vanguard uses 3.3V signalling as standard, this adapter card is necessary for systems
using 5V signalling. The 5V Adapter can only be used for a 5V 33MHz PCI system. See the
Installation Guide for instructions on assembling the adapter card to the Vanguard.

Note — If an external power source is used, the external Power connector on the Vanguard main
board will be blocked by the adapter card front panel. Use the external power connector

located on the adapter card instead.
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3.3V, 64-BIT PCI CONNECTOR
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FIGURE 2-2 5Volt Adapter Card
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FIGURE 2-3 Front Panel used with the 5V adapter

The blue jumper located on the Vanguard main board must be in the PCI.PWR position when this

5V adapter card is used.
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2.2 Vanguard PMC Assembly

Vanguard PMC board
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FIGURE 2-4 Vanguard PMC board layout

Top Spacer

If all of the PMC slots on the carrier board are occupied, the Top Spacer can be used to place the
Vanguard PMC in between the carrier board and the PMC module under test.

The Top Spacer extends the PMC slot and enables the PMC module to be mounted on top of the
Top Spacer. The spacer has male connectors on top and female connectors on the bottom that match
the connectors found on the top of the Vanguard.

The spacer is designed so that the front panel of the PMC module under test is resting on top of the
Top Spacer ensuring that the stacked module remains parallel with the carrier board.

Note — The Top Spacer regenerates the PCI CLK signal using a PLL. The PLL frequency range
is from 10MHz to 133.33MHz. It is this PCI CLK signal that is supplied to a PMC board
mounted on top of the Top Spacer.
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TOP BOTTOM

Primary
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Secondary:|DSELB,REQB#,GN

FIGURE 2-5 Vanguard PMC Top Spacer

Jumper Positions

Primary Position When in the Primary position, the jumper controls a quick switch that muxes
REQ#/GNT#/IDSEL from the carrier board to REQ#/GNT#/IDSEL on the Top Spacer PMC
connector.

Secondary PositionWhen in the Secondary position, the jumper controls a quick switch that
muxes REQB#/GNTB#/IDSELB from the carrier board to REQ#/ GNT#/IDSEL.

Note — REQB#/GNTB#/IDSELB from the carrier board is always connected to REQB#/
GNTB#/IDSELB Top Spacer PMC connector regardless of jumper position.

Below are the four possible configurations of Carrier/PMC cards with the VG-PMC/Top
Spacer in conjunction with the Primary/Secondary jumper setting. The limiting factor to
consider is that the carrier board has either one or two sets of REQ#/GNT#/IDSEL signals.

Consequently it can only support a maximum of two PCI devices. The Vanguard Exerciser
counts as one device.
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Configuration 1: PMC Carrier and PMC card on top of VG-PMC

¢ Primary Position: VG-PMC Exerciser is disabled, and the PMC card uses REQ# / GNT#
/ IDSEL from PMC Carrier.

* Secondary Position: VG-PMC Exerciser is enabled, and the PMC card is not supported.
REQ# / GNT# / IDSEL to PMC card are pulled to inactive levels.

Configuration 2: PMC Carrier and PrPMC card on top of VG-PMC

¢ Primary Position: VG-PMC Exerciser is disabled, and the PrPMC card uses REQ# /
GNT# / IDSEL from PMC Carrier. REQB# / GNTB# / IDSELB is not supported from
PMC Carrier (REQB# / GNTB# / IDSELB to PrPMC card are pulled to inactive levels).

¢ Secondary Position: VG-PMC Exerciser is enabled, and PrPMC card is not supported,
AND MUST NOT BE MOUNTED. Alternatively do not mount the Top Spacer/PrPMC
card assembly to enable the VG-PMC Exerciser.

Configuration 3: PrPMC Carrier and PMC card on top of VG-PMC

¢ Primary Position: VG-PMC Exerciser is disabled, and the PMC card uses REQ# / GNT#
/ IDSEL from PrPMC Carrier.

¢ Secondary Position: VG-PMC Exerciser is enabled, and the PMC card uses REQB# /
GNTB# / IDSELB from PrPMC Carrier.

Configuration 4: PrPMC Carrier and PrPMC card on top of VG-PMC

* Primary Position: VG-PMC Exerciser is disabled, and the PrPMC card uses REQ# /
GNT# /IDSEL, and REQB# / GNTB# / IDSELB from PrPMC Carrier.

¢ Secondary Position: VG-PMC Exerciser is enabled, and PrPMC card is not supported,
AND MUST NOT BE MOUNTED. Alternatively do not mount the Top Spacer/PrPMC
card assembly to enable the VG-PMC Exerciser.

Voltage Keying

Warning! The Voltage Keying Post must be mounted in the correct position.
Failure to do so will cause permanent damage to the board and is a potential fire
hazard.

Please see the Installation Guide for instructions.
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2.3 Vanguard cPCI Assembly - cPCI Carrier and SAM
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FIGURE 2-6 Vanguard cPCI Board Layout

System Slot functions

The cPCI back plane is passive, which means that one of the inserted boards has to control some
system functions like clock generation, mode detection, arbiter functions and the like. This board is
called a system controller, and it is inserted into a dedicated system slot. The other boards are
peripheral boards, and they are inserted into one of the peripheral slots. The back plane controls the
slot setup by the SYSEN# signal.

The cPCI Vanguard supports system slot functions, but not high level functions like system
configuration.

Busview shows "SysSlot" in the status line if the board is inserted into a system slot.

For Mode Detection information, See “Bus Mode” on page 27.
Arbiter
The arbiter is a simple round robin type PCI arbiter and is enabled when the board is

operating in a system slot. All grants from the arbiter are at least 6 clocks. The arbiter will
park the bus on the master that was last given the bus.
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Reset Control

The system slot also controls the PCI reset. There are two reset switches on the front of the
board.

* CPU reset - resets the Vanguard CompactPCI board including the CPU.

* PCI Reset - asserts a PCI reset when the CompactPCI Vanguard is operating in a system
slot. This has no function when the Vanguard is used in a peripheral slot.

A reset can also be issued from within BusView from the Tools, Hardware menu.

Hot Swap

The CompactPCI Vanguard supports basic hot swap. When inserted into a periphery slot, the
CompactPCI Vanguard can be hot swapped once any bus activity has been terminated. When a
board is hot swapped it will adapt to the system mode signalled by the PCIXCAP and M66EN lines.

Warning! Warning! Ensure power is off before inserting the Vanguard into a
system slot. The Vanguard CPU does NOT support hot swapping when used as a
system controller.
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2.4 Zero Slot Adapter (VG-PCIOSL)
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FIGURE 2-7 VG-PCIOSL Board Layout

VG-PCIOSL Only — For details about Exerciser Function / Test Bus Mode and Host
Bus Modes for the Vanguard Zero Slot Adapter, see “PCI Zero Slot Adapter (VG-

PCIOSL)” on page 377
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2.5 Vanguard Hardware Features

LED Dot Matrix Display

Available on all models except VG-PMC.

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

¢ Link Configuration

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 LED Display tab in the Tools/Hardware/Options menu in
BusView. If no options have been set, the display will show CONN (Connected).

System LEDs

These four LEDs indicate the following:

TABLE 2-1. System LEDs

LED Name Color Meaning When Lit

OK Green Flashing: Vanguard is powered-up and ready.
Solid: Vanguard is connected to BusView.
Err Red A Protocol Violation has been detected by the Protocol Checker.
Trig Yellow  The Analyzer has triggered.
Exer Orange  Exerciser is enabled.

External Power Connector

If an external power source is used, then the blue jumper(s) must be moved from the “PCL.PWR”
position to the “EXT.PWR”.

PCI Only — If the 5V adapter is used, then this connector is not available. Use the
external power connector on the 5V adapter card instead, leaving the power jumper in
the “PCL.PWR?” position.
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External Power Jumper “EXT.PWR”

The blue jumpers must be in this position to use the External Power Connector.

PCI Power Jumper”’PCL.PWR”

The blue jumpers must be in this position when using power from the PCI slot.

Reset

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

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 G/Trig

External Inputs

There are 16 inputs available which are marked EO-E15. These correspond to the Ext[5:0] 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 70)

“Patch chords” with test clips are included with the Vanguard. Additional patch cords and test clips
may be purchased from VMETRO.
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Example of use:

The PCI bus has certain slot-specific signals, such as the Request (REQ#) and Grant (GNT#)
signals used for arbitration. In cases with multiple PCI Master devices, these signals are of
high interest for analysis in order to determine which master is active in each PCI
transaction. To make these signals available for the analyzer, they can be brought from their
respective slots to the external inputs, as shown in Figure 2-8.

To E1

~

. UMETRO 2s ,LP 2
s588 IS oo g8 O
‘\ 1 1 [ K |
[ [ [
‘\ 1 1 [ K |
[ [ [

FIGURE 2-8 Connecting external REQ# or GNT# signals

External Input 0 (E0)

This input is accessible from the front panel. There are two pins, G for ground and the input
pin EO.

External Inputs 1to 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.

External I/O

Depending on your model of Vanguard, there are a number of IO connections found on either the
front panel or the carrier board itself. (See the first few sections of this chapter for your specific
board layout).

These 10 can be driven High/Low using the Exerciser function 10.
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The output current strength is £3mA

TABLE 2-2. IO Specification

Input HIGH voltage
Input LOW voltage
Output HIGH voltage
Output LOW voltage

Min
2.6V
0.0V
2.7V
0.0V

Max
3.3V
0.6V
3.3V
0.4V

The PWR pin is not used for anything, but is connected to +3.3V through a 220 ohm resistor on the

analyzer

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.

22

Vanguard User Guide

Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Vi ETRO B External Power

vation deployed

2.6 External Power

Note — External Power is not supported for the CompactPCI version.

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

To change to external power, move the jumper marked PCI.PWR to the position marked
EXT.PWR.

Using an external power source affects systems in different ways:

Systems have different ways of checking power status and power faults. The thresholds and trigger
levels also vary among different systems. Therefore the order in which the system and the Vanguard
should be powered up will differ.

Some systems will see the un-powered Vanguard board as a Power to Gnd short and will not boot
and power the PCI slots. Other systems see leakage current or detect the presence of the Vanguard
in other ways and will not boot. We therefore recommend starting with the Vanguard powered first
since the mode detection will then function normally. If the system will not boot try powering the
Vanguard after the system.

Issued October 24, 2007 Vanguard User Guide 23

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Hardware Description VIMMETRO e

vation deployec

2.7 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.
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Hardware Menu

2.8 Hardware Menu

The Hardware sub menu is found under Hardware in the Tools menu and is used to configure

certain hardware properties of you Vanguard.
Tools | Window  Help

Trace Compare, .,

M B

g

=

Compliance Test...

Hosk PC

Hardware Conmection. ..

Hardware Disconnect

L

T-B~-%-| 22 22

| Hardware

Opkions. ..

Autharization, ..
Upload Firmware. ..
Check for Updates...

Update Service Enabled

| [<]

#=]  Options. ..
Customize...

Reset Customize. .,

Info...

Selftest, ..
Reset...

Firmware Watchdog
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Options

Exerciser

Function/Bus Mode.

VG-PCIOSL Only — For details about Exerciser Function / Test Bus Mode and Host
Bus Modes for the Vanguard Zero Slot Adapter, see “PCI Zero Slot Adapter (VG-
PCIOSL)” on page 377

Exerciser

Trigger Dutput ] Metwark Cannection ] LED Display ]
Exerciser Function ¢ Bus Mode

Exerciger Function

[Cantrols the Yanguard Exerciser functionality.]

{+ PLI/PCI-A Exerciser with automatic mode detection
" PCI Only Exercizer [Dizable PCl+< capabilities)

~

" Mo Exerciser
™ Low Frequency [<24MHz]

Bus Mode
[Controls the behavior of PCIXCAP and MEEEM during PCI reset. ]
* PCl 33MHz
" PCI BBMHz
" PCI BBMHz
" PCI¥ 100MHz
" PCI¥ 133MHz
PCI Clock Frequency
[Control: the PCI clock frequency when Yanguard is in a system slot)
" Automatic from Bus Mode Negotiation
* Manual
v 25hHz
" 33MHz
" B0MHz
" BBMHz
" 100MHz
" 133MHz

Functions

PCI/PCI-X Exerciser with automatic mode detection - The Vanguard will auto-detect
PCI and PCI-X bus modes.

PCI Only Exerciser (Disable PCI-X capabilities) - Use this option to force the Vanguard
to simulate a PCI Only device. The Exerciser will not allow any PCI-X capabilities. This
option will ground the PCIXCAP.

See section “7.1 part 2 Status Register” and section “7.2 PCI-X Capability List Item” in
the “PCI-X 1.0a Addendum to the PCI Local Bus Specification” published by the
PCISIG

133MHz PCI Exerciser (E2) - Enables Enhanced Exerciser functionality. Requires the
“VG-E2” license. See “Ordering Information” on page 427.

No Exerciser. - Disable all Exerciser functionality in the Vanguard.

Low Frequency - Select this check box to operate the Vanguard at frequencies lower than
24MHz (1KHz minimum). Choosing this option will cause the Vanguard to request a

firmware upgrade. See “Updating Software and Getting Help” on page 49 for upgrade
options.
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Bus Mode

* Bus Mode - Mode detection. See section “6.2 Initialization Requirements” and “Table
6.1: M66EN PCIXCAP Encoding” in the “PCI-X 1.0a Addendum to the PCI Local Bus
Specification” published by the PCISIG. Table 2-3 summarizes the options listed in the
dialog box:

TABLE 2-3. M66EN and PCIXCAP Encoding for Vanguard PCI and Vanguard PMC

M66EN PCIXCAP Bus Mode
Ground Ground PCI 33 MHz
Not Connected Ground PCI 66MHz
Ground Pulled Down PCI-X 66 MHz

Not Connected Not Connected PCI-X 133 MHz

PCI Clock Frequency
Controls PCI clock frequency when the Vanguard CompactPCl is installed in a system slot.

TABLE 2-4. M66EN and PCIXCAP Encoding for Compact PCI version

M66EN PCIXCAP Bus Mode
Ground Ground PCI 33 MHz
Not connected ~ Ground PCI 66 MHz
Ground Pulled to Ov PCI-X 66 MHz

Not connected  Pulled to 3.3v PCI-X 100 MHz
Not connected  Pulled to 5v PCI-X 133 MHz

* Automatic Bus Negotiation - The CompactPCI Vanguard will use the frequency
according to Table 2-4 .

* Manual - Force the PCI clock frequency. The resulting frequency will never be higher
than the one specified by PCIXCAP and M66EN (Table 2-4 ).
* In PCI mode, the CompactPCI Vanguard can generate: 25, 33, 50 or 66MHz
frequencies.
¢ In PCI-X mode, the CompactPCI Vanguard can generate 25, 33, 50, 60, 100 or

133MHz. The frequencies 25 and 33 are lower than that stated in the PCI-X
specification.

Trigger Output

The Trigger Output remains active while the trace buffer is filling. Once the trace is full, the Trigger
Output returns to it previous state.

Issued October 24, 2007 Vanguard User Guide 27

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Hardware Description

VIMET

RO

vation deployec

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

Exerciser Function / Bus Mode

Trigger Output Network Connection LED Dizplay

Source
(v Gtate Analyzer
" Pratocaol Checker

™ Exercizer

Polarity
+ Active High

™ Active Low

l
l

* Polarity - Choose between an active high or an active low Trigger Output.

Network Connection

IP Settings

Exercizer Function / Bus Mode

Trigger Output Network Connection LED Display

IP Settings
@+ Obtain an IP Address using DHCP
[v Enable &utormatic Private IP Addressing [4PIPA)

" Specify an IP Address

Media Settings

Link Speed & Duplex | Auto Detect hd

Connectivity Settings

Connection Port:

24000

l
l

¢ 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
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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)

The Physical Address of your Ethernet port is also shown should you require it for
security purposes (firewalls etc).

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 (Some models only)

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

Vanguard.
Ex=ercizer Function / Bus Mode ) ]
Trigger Output Metwork Connection LED Display
[T 3.3¥ Meter
[~ 5y Meter
[~ 12¢ Meter

I™ Board Temperature in Celcius

™ Board Temperature in Farenheit
™ External Temperature in Celcius
I” Esternal Temperature in Farenheit
Iv Bus Frequency

¥ Bus Type

™ Analyzer Status

[~ Statistics Status

[ Pratocal Checker Status

-

* 3.3V Meter, SV Meter and 12V Meter - Voltage is displayed as “3V2”, “12V0”, i.e. with
one decimal and with a uppercase “V” as the decimal point.

* Board temperature in Celsius - Temperature is displayed as “45C”, “4C”, i.e. an integer
temperate with a uppercase “C” to indicate Celsius.

¢ Board temperature in Fahrenheit - Temperature is displayed as “45F”, “4F”, i.e. an
integer temperature with a uppercase “F” to indicate Fahrenheit.
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¢ 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 “Nuking” (Unknown) is displayed.

¢ 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 “Nuking” (Unknown) is displayed.

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

A bus frequency of OHz will be displayed as “NOCL”
* Bus type - "PCI" or PCIX"

* 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

* 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:

“Nuking” - Not configured
“PDIS” - Prot. check. Disabled
“PENA” - Prot. check. Enabled

Hardware 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 429 for full information
concerning our Technical Support services.
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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 429 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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2.9 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

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

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

3. 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.

[
[S—
|

{R 0 0 0 RO

4. Place the SAM inside an anti-static bag
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Moving the SAM

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.

|

[ T

P
/ —
Carrier Board
I
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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.

Starting BusView®.

Window Elements.

Menus bar.

Controls.

Predefined Setups.

Templates.

Multiple BusView Sessions.
Updating Software and Getting Help.
Customizing BusView.

Host PC.
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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 =

by selecting Hardware Connection from the Hardware menu.

in the toolbar, or

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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Starting BusView®

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 48 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 36.

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.

PCI and cPCI Only — The LED Dot Matrix Display on the Vanguard will display the IP
address that the Vanguard is currently assigned.

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

38 Vanguard User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vmeTro B Starting BusView®

innovation deployed

If everything is installed correctly, PCI or PCI-X mode including the system speed is automatically
detected and will be shown in the Status bar at the bottom of the BusView Window.

F;

YME @ Pchk @ OVR @

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
-

enu Bar

=] 9 <Workspace:>
|23 Anakyzer Setup
D Analyzer Trace
-] Skatistics Setup
(L Statistics Chart
(23 Protocol Checker
|

-[_7] Motepad

Workspace YWindow
Tools Area

Zoom : ﬂ | Low Time: High Time # Packets:
Status Window
More Status Windows
Statuzs Bar
e i) %
akus Packet Distribution Pac ckai Bus Dievice: Walk ink Likilization

For Help, press F1 | | || |Simulator PCIe |2 B0GEiLs x4 |PChk @ OvR | &
—

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.

- Tip — If you are running an overnight system monitoring trace, you can use the log to see
"N/~ 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

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 51.

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 98 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 Connectrion Status I

| Analyzer Status Lamp I |Protocol “iolation Lamp I v

\.-'anguardPCI Pl @ 66 TMHz 64 Vial ﬁ OvR &

Keyboard tdode
Carrier Type Bus Wicth I
Elus Mode
Elus frequency

FIGURE 3-5 Status Bar

Carrier TypeShows the Vanguard carrier form factor. PCI, CompactPCI, PMC, VME etc.
Bus Mode: Either VME, PCI, PCI-X or PCle.
Bus Frequency: Bus Frequency shown here is a 66.7 Gbit/s bus.
Bus Width : 32 or 64 bit.
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.
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Tools Area

This area is where the various tools will operate from.

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
Cursor.
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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

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>
Tl 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
Alt-<key> the specific element is activated.

1 selects 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
Gray text  unavailable.

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

Within dialog boxes

TABLE 3-2. Keyboard control from within dialog boxes

The TAB key moves the cursor from one editable field to another.

TAB
Makes selections, both select and deselect.
Space
ESC 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 reside in the directory: ..\Program Files\Vmetro\BusView5\Example Datal) if the

default installation directory for BusView was used. Directories for PCI, PCI-X, VME and PCle
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 PCI and one Vanguard Express available for
connection from the same PC and we wish to open two instances of BusView, one for each
Vanguard.

To create two separate shortcuts to BusView, one for each Vanguard.

1. Right-click anywhere on your desktop and select New, then Shortcut. This will start the Create
Shortcut wizard.

2. In the 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:

"C:\Program Files\Vmetro\BusView5\BusViewS5.exe" "-CC:\Documents and
Settings\User\My Documents\BusView\Documents\PCleComm.ini"

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

4. Start BusView from this shortcut and in the Device Information dialog, select the Vanguard
Express. When BusView next closes, a file called PCIleComm.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 Express whenever this shortcut is used.

5. Repeat the above steps to create another shortcut called BusViewPCI for the VanguardPCI.

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\PCleComm.ini"
“C:\Documents and Settings\User\My Documents\BusView\Documents\PCle.wsp"

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

There are two ways to update your software:
Online Update:

Requires an internet connection available on the machine that BusView is installed.
Click Check for Updates in the Tools menu. This will start the Install Shield Wizard which will
check for updates. If an update has been found follow the instructions given by the Wizard.

Download Update:

Check “http://www.vmetro.com/support” for downloadable updates. Your current BusView version
can be found by clicking About Busview in the Help menu.

The Help menu gives access to documentation, you can also send an Error Report to VMETRO.
‘? Conterts...
Search...
Index...
Printable Manuals...

K2  Select Objectfor Help  Shift=F1

Tip of the Day...

Send Problem Report...
VMETRO on the Web...
About BusView...

A report with vital BusView and device data is collected and sent to VMETRO. This may take
some time as a relatively large amount of data is generate, and should only be used to report
problems. Follow the instructions given during collection.
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3.8 Customizing BusView

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

Jurmp and Search

Serial Trace

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

from where more detailed customisation can be made. Script
Wiew
Reset Customize will revert BusView to its default appearance. Windaw

Run

There are two main sections for customisation. Hat

Shiow
¢ User Interface - BusView customization which includes items such as; Jump
default file locations, management of multiple instances of BusView, Search
Toolbars and Shortcut Keys. Bookmarks
. . . . Customize. . F
* Views - Customisation of the appearance of the Analyzer,Exerciser,
.. . Reset Custonize. ..
Protocol Checker, Statistics and Notepad functions.
B Customize @
User Interface I )
Background Painter v Shows watermark grid
v &llav field column swapping by drag and drop
@ [v Tooltip on field headers
Commands 4 Fant... 10 pt. Courier
File Locations
Instance Manager
Miscellaneous
. -
Wigws |
QK | Cancel Apply
FIGURE 3-7 Customize Dialog
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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.

é =] .;5 00h # || Header Layout |
00h:00h Intel Corporation - .
S B:us 01h - 00h:0Lh Intel Cor Siiizisgzii;eHost—Hub Interface Bridoge ~
& 01hi00h Matrox Graphic ~ |l C 00 pevice 00k : Function 00k
= 4mp Bus (1zh - D0h: 1ER Intel Cor Confiruration Space Base Address : 00000800k
" B& 02h:0Ch 3Com Corpora
I —|- i 00h: 1Fh Multifuriction Desvic
5 o 00h:1Fh:00h Intel Corg | Dewice ID : 2530h | Wendor ID : 308ch | 00k
a E# 00h: 1Fh Intel Corporation - % | || |
3 < > | 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 BARs 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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State 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 toperform an analysis of bus data.

¢ Introduction

* Analyzer Setup Window

¢ Sampling Modes

¢ Event Patterns

¢ Single Event Mode

* The Sequencer

* Trace Display

¢ Alphanumeric Trace Display
¢  Waveform Trace Display

¢ Trace Handling

* Voltage and Temperature Meters
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4.1 Introduction

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

The event comparators check the samples for the following conditions:

Input
Buffers

VANGUARD
Analyzer
Event Trace
Comparators Buffer

N

PCI or PCI-X Local Bus

FIGURE 4-1 Block diagram of the State Analyzer

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.

The Analyzer samples all bus signals at the rising edge of the bus clock, or at certain valid bus
phases, as defined by the selected Sampling Mode. See “Sampling Modes” on page 66 for detailed
information regarding sampling modes
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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 samp'gy, | 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

K Bytes I\
i J

Trigger Position for Current Active Sequencer

2]

=

&
L

Trigger Output Mode
+ Level on Trigger
" Follows Trigger Condition

" Fallaw Store Condition

FIGURE 4-3 Trace buffer settings

& AnalyzerSetupl

TRAWSFER | STANDARD | CLOCK,|
Event : State Address Data Command B
Anything HEEH HEHI
HyEwvent | addr v | mxExxExEEEEE=2 0000 Config

PCIO EEEE HEHI
PCI1 EEEE HEHI
PCIZ EEEH HEHEI
PCI3 EEEE HEHI
PCI4 | EEEH HEHI
EERS EEEH HEHI
PCIg EEEH HEHI
PCI? HEEE HEHF

FIGURE 4-4 Example of PCI 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 PCle 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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PCI/PCI-X Trace

L i == ,a & <@ E-T: 717 . 480us X-¥: 717 871
Sanple | & State Ab=Time Address Data Command EE#

+ 23859 Addr 716.93%us 01F98940 Size = 0 MRdLn ........

+ 23865 Addr 717 .11%us=s 01F98940 Size = 0 MRdLn ........

+ 23871 Addr 717 .300us 01F98940 Size = 0 MRdLn ........
= 23377 Addr 717 480us 01F98940 MEALn

23878 TW 717 .510us 01F98940 ... ... .. MRdLn ........

23879 Data 717 .540us 01F92940 BOOO. ... MRdLn ....0011

23880 Data 717.570u=s 01F98944 CO95FEDO MRdLn ... .000C

23881 Data 717.600us 01F98948 89750400 MRdLn ... .000C

23882 Data 717.630us 01F9894C 00088ACE  MRdLn ....000C

23883 Data 717.660us 01F98950 DCOS0045 MRdLn ... .000C

23884 Data 717.690u=s 01F98954 004096F0 MRdLn ... .000C

23885 Data 717.720us 01F98958 00000680 MRdLn ... .000C

23886 Data 717.750us 01F9895C &0ABASBCO MRdLn ... .000C

23887 Data 717.780us 01F98960 01A8A8CO MRdLn ... .000C

23888 Data 717.81lus 01F98964 EBEDO12404 MRdLn ... .000C

23889 Data 717.841u=s 01F98968 7FFAO0CZ225 MRdLn ... .000C

23890 Data 717.871us 01F9896C 85F9660D0  MRdLn ....000C

&8 Current Trace - PCI STANDARD Mode, Triggered at 24

Zoom ¢ 3| Loonr ’E & @ E-T: 717 . 4B80us X-Y: 717 .871us XI-Z: 717 .871us Z-Y: 0. 0n=s
Field\Value (us—>) , 717.270 , 717.330 , 717.390 , 717450 , 717
% Bookmark

Clock 23877 1 ! ' / Y f i f i f i f i f i i Y Y !
State Addr T b Addx Y Ty Tdwod ¥ Fetryy . ... ... . b Addr Y
AD[B3:0] 01F985940 RO EEEE T HUEEEEE 1 S
C/BE[7:0]# MRdLn b HEdIm ) H G
REQG 44 1

ACKE4H 1

FRAME# 0 ! / \

IRDY# 1y \ ! ! _
DEVSEL# 1) \ I

TRDV# 1

STOP# 1y i f

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

A PCI burst cycle consists of one single address phase followed by a series of data phases. To help
identify those data phases, the Vanguard will increment the address field in the trace buffer for each
data cycle. The start address of a data burst is highlighted.

For PCI-X burst cycles which consist of one address phase and one attribute phase followed by a
series of data phases, the Vanguard will also store the attribute and incremented address state of
each data cycle. The start of each data burst is highlighted.

Note — Incremented addresses can also be used as trigger conditions even though they are
not actually present on the bus.

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.

* Markers can be placed in the waveform diagram. These are useful for performing delta-time
measurements.
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* 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.

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

position, trigger, and more.

Contents of collapsed fields can also be viewed by resting the mouse cursor over the fields in

question.

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

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

+ 23877 <& Addr 717 480us 01F98940 Size,.= 14 MEdLn

+ 23895 Addr 718.021us FB300034 Siz@h= 1 Henlr

+ 23904 Addr 718 . 291u= 020FD350 Sig{BO00.... CO9SFEDO E9750400 000SSACE DCOS0045
£ 2311 Addr 718 502us D20FDISD  Siz{rPictson sordseon Foralomm 00omsInr
+ 23918 Addr  718.712us 020FD350 Size = U Membd . ... ... .

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

+ 24395 Addr 733 .045us FB300034 Size = 1 MemWr ... ... ..

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

FIGURE 4-7 Trace ToolTip Information
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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. An appropriate Sampling Mode is chosen according to which signals on the bus are of interest.
3. Event Patterns are set in one or more Comparators.

4. 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.

£ AnalyzerSetupl
TRAMSFER | 5TAMDARD | CLOCK
Event : Address Data Command BE# Transfer Status
Anything EEEE EEEEEEEE XX HEEEEE
PCIO HEEE EEEEEEEE XX HEXEX
PCI1 xE HEEE HEEEEEEEE EX HEHEH
PCIZ xx‘x}x & Everts EEEEEEEEEEEEEEEE HEXE HEEEEEEEE EX HEEEE
PCI3 xxxx} (Comparators) || FEREEREEEERERENE HEHE HENEEHEE HX HEEEX
PCI4 H EEEH EEEEEEEE XX HEEEXE
PCIS R/ EEEH EEEEEEEE XX HEEEXE
PCIA 4 EEEH EX HEEEXE
PCI? EEEH EEEEEERE XX HEEEXE
Sampling in TRANSFER mode S
Store (ALL)
If (anything) then
Trigger at 0% of trace
Endif v
H 4 » N\,Single EvenlJJ: Sequencer I; J

Sampling ModesThe Sampling Mode determines how the PCI 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.
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Event PatternsThis area is used to specify what signals the comparators should use when looking
at thebus activity. The Fields shown depend on which Sampling Mode is used.Some of these are
demultiplexed signals, and some have been grouped to facilitate easier understanding of the bus
activity. 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 70.

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 Control |

Trace Size
KSamples npooo
EE amples - }

Trigger Pazition for Current Active Sequencer

50 % o o

Trigger Output Mode

[

% Level on Trigger
" Follow Trigger Condition

™ 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.The trace buffer can hold up to 2 million samples (2M Samples), and is
64MB in size.
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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%
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.

Transfer Mode Cycles
Trace/Trigger Control ~ Chcles | External Inputs Fiun.-"Show] Mate ]

Transfer Mode Cycles

Iv Include Target Dizconnect without Data Cycles
Iv Include Target Retry Cycles

v Include Master Abort Cycles

Iv Include Parity Error Cycles

Iv¥ Include Protocol Checker Emar Cycles

Standard/Clock Mode Cycles
Iv Include |dle Cycles

When using the Transfer Sampling Mode, the following cycles can be included or excluded when
sampling.
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* Include Target Disconnect without Data Cycles
* Include Target Retry Cycles

* Include Master Abort Cycles

¢ Include Parity Error Cycles

* Include Protocol Checker Error Cycles

Standard/Clock Mode Cycles

When using Standard or Clock modes, Idle Cycles can be included or excluded when sampling.

* Include Idle Cycles

External Inputs

Extermnal Inputs

External Input Field Mame
ExXT1 ExT1
ExTZ ExTZ
EXT3 EXT3
ExT4 ExT4
EXTS EXTS
EXTE EXTE
EXT7? EXT?
EXTS EXTS
EXT2 EXT9
EXT10 EXT10
ExT11 ExT11
ExT1Z ExT12
ExXT13 EXT13
ExT14 EXT14
EXT1S EXT1S

GNT# Latching is assigned to external inputs. (See “GNT# Latching and External Inputs” on
page 66 for more information).

The Field Name can be changed on this menu by double clicking on the Field Name. See “External
Inputs” on page 20 for information about the external inputs.
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Analyzer Setup Window

Trace Run

Trace/Trigger Eontrol] Eycles] External Inputs  Run/Show l Nate ]

Trace Run Trace Show for Standard / Clock Mode

@ Run cument or lazt active setup f* Alphanumeric

" Ask which setup to n " wavefom

" Run selected setup " Both Alphanumeric and Waveform

AnalyzerS etup’
----- Analyzers etupd

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
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 Standard/ClockMode

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

Note

Mate

‘r'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

Overview

The three different sampling modes interpret the activity on the bus and provide intelligent display
and storage of the bus activity in varying levels of detail. To ensure that the triggering and display
capabilities as powerful as possible, all modes except Clock Mode make use of advanced
demultiplexing.

GNT# Latching and External Inputs

For PCI, because the GNT# signal can be deasserted at the same clock as FRAME# is asserted, the
analyzer can latch the GNT#s on the clock prior to the address phase, and keep it latched until the
transaction has finished. This allows you to see which master was accessing the bus during the
transaction.

See “External Inputs” on page 64 for information about using an external input with GNT#.

REQ# and GNT#

The REQ# and GNT# signals used for arbitration are slot specific. Therefore REQ# and GNT#
signals for slots other than the one containing the Vanguard are not available to Vanguard.
However, they can be sampled through the Vanguards external inputs. See “External Inputs” on
page 20 for information about the external inputs.

Clock Mode (Multiplexed)

* Clock mode stores one sample for each bus clock cycle.

This mode is used mostly for hardware oriented debugging where details concerning the bus
protocol are important. It does not assume protocol compliance and therefore is the only sampling
mode that should be used when the protocol is broken.

Standard Mode (Demultiplexed)

This mode gives the details of Clock Mode sampling combined with the protocol knowledge and
readability of Transfer Mode sampling.

¢ Standard mode operates as Clock mode, but adds address incrementing, and ByteCount
decrementing as in Transfer mode.

* Due to the advanced demultiplexing capabilities, this mode allows the trace to be collapsed/
expanded to vary the level of detail.
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Transfer Mode (Demultiplexed)

¢ Transfer mode stores one sample for each valid Data cycle.
* The Address is incremented in the Vanguard hardware for each Data phase.
¢ Transfer mode stores data, and the number of bytes transferred.

¢ Idle cycles and wait states are not stored, but information about them can be retrieved through
the Wait field and Time Tags (See “Time Tags” on page 275).

* Address and data cycles are shown in the same sample even though, on the bus, data follows
after the address phase.

This mode is used mostly for software oriented debugging where the actual data flow on the bus is
important.

PCI Demultiplexing

Where demultiplexing on PCI bus signals occurs, the analyzer latches and stores the Address and
the Command field at the first rising edge of the clock after FRAME # has been asserted (Address
phase).

The Data and Byte Enables are sampled at the first rising edge of the clock when TRDY #,
IRDY# and DEVSEL# are all asserted (Data phase).

PCI-X Demultiplexing

In PCI-X demultiplexing, the analyzer latches and stores the Address and the Command field at
the first rising edge of the clock after FRAME# has been asserted (Address phase).

The Attribute field is latched at the next rising edge of the clock (or second rising edge if
DAC), then the Data is sampled at the first rising edge after IRDY# and TRDY# assert and the
sample containing Address, Attribute and Data is stored.
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4.4 Event Patterns

Event Patterns are the user defined trigger and store conditions used by the State Analyzer when
monitoringbus 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

PCI0-PCI7 or PCIX0-PCIX7

The eight predefined editable patterns are, by default, labeled PCIO-PCI7 for PCI and PCIX0-
PCIX7 for PCIX.

ZE AnalyzerSetup g@@|

TRANSFER, |

Event : Address Data Command BE# Transfer Status
Anything EEEH EEEEEEEE EX HEEEE
PCIO EEHE EEEEEEEE HX HEEEE
PCI1 EEHE HEEEEEEE HEX
MyEwvent HEEE HEEEEEEE HEX E i
PCI3 EEHE EEEEEEEE HX HEEEE
PCI4 EEHE EEEEEEEE HEX HEEEE
PCIS EEHE EEEEEEEE HX HEEEE
PCIb HEEE HEEEEEEE HEX HEHEH
PCI? EEHE EEEEEEEE HX HEEEE
Sampling in TRANSFER mnode j
Store (ALL)
If {(HyEvent) then
Trigger at 49% of trace

Endif =
IK 4 bk N\Single Evenl}: Sequencer I;

FIGURE 4-9 Analyzer Setup Screen

Each of these events can also be renamed. In Figure 4-9,PCI2 has been renamed “MyEvent” (See
“Rename” on page 74).

It is possible to define more than eight Events but only eight at a time can be used for triggering.
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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.

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 70), as well as patterns with user-defined labels (See
“Manipulating Events” on page 73).

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
v Rising edge
f Falling edge
Al
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:BE#). 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.
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“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:
¢ Seclecting 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.

Adding Felds

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

(] ~
ExTO
2. Open the Insert Fields dialog box using one of the following methods: e
* C(Click Insert from the Edit menu. e
ExT13
* Press the Insert key on your keyboard. BT
* Right-click on the Field and click Insert. ks
ExT4
3. From the dialog box, click on the signal you want to insert, and click EXT? _ =
¥ Hide Inzerted Fields
OK.
Inzert Mode:

4. The field column of the new signal will appear before or after the © Belore ¢ ok
column you selected in Step 1; depending on which option button you x| Cancel |
click in the “Insert Mode” section of the dialog box (Before or After).

- 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.
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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 % on the toolbar.
* Click Delete from the Edit menu

* Press Delete on your keyboard.

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 47
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.
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b T Chris
Copy Chrl+-C

é’ Clear Ctrl+Del

Field Properties. .. [

Insert Field{s). ..

Delete Field

Inserk Event...
Delete Event(s)

Rename Event...

Options. .. I

Cuskorize. .,

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 o830l samplodin adoss phase

of values as an event pattern in the Address or Data fields.
Using a range of addresses is useful when interested in a  Not ¥ Range ¥ B4 Bit

specific data structure. oK | Cancel

Range values can also be specified by pressing ‘-’ on your
keyboard while an address or data field is selected.

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.
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= AnalyzerSetupi

TRANSFER |
Ewent : Address Data Comnmnand BE# Transfer| Status
Anything HEEE HEEEEEHEE XH HEHEH
FCIO HEEE HEEEEEEE XX HEEEE
FCI1 HEEE HEEEEEEE XX HEEEE
PCIz (11013 (1x==)00FFFF HENEKEXEXEEEEEHE HEEX HEEHEEEE XX HEHEE
PCI3 0000000000000000—-00000000FFFFFFFF  X==xssxsZxsExsxE HEEH HEXEEERE XX EEXEX
FiCId4 HEEEEEEEEEEEEEEE 00000000-FFFFAALL =mmw HEEEEEEE XX HEEEE
FCIS HEEE HEEEEEEE XX HEEEE
PCIG HEEE HEEXEEEE XX HEHHH
FCI7 HEEE HEEEEEEE XX HEEEE
4| L
Sampling in TEAHSFER mnode a
Store (ALL) =1
If (PCI2) then
Trigger at 76% of trace 1
Endif
-
I H 4 kM \ Single EvenlJJ: 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.

= AnalyzerSetup

TRANSFER |STANDAHD CLOCK,
Event : Address Data Command BE# Transfer| Status
Anything EEEH EEEEXEEHE HEX HEEEE
PCIO EEEE EEEEEEEE HE HEHEE
PCI1 EEEE EEEEEEEE HE HEHEE
PCIZ Ds00FFFF: EEEE HEEEEEEE EE HEEEE
PCI3 0000000000000000-00000000FFFFFFFF  HEEEEEEEEHEEEHEEE HEEX HEEEEEEE EE HEEEE
PCI4 HEHEEEEEEEEEEERE 00000000-FFFFFFFF === HEEEEEEE EE HEEEE
PCIS HEEE HEEEEEEE EE HHEHHH
PCI6 EEEE EEEEEEEE HE HEHEE
PCI? EEEX HEEEEEEHE HEE HEEEH
Sampling in TEANSFEE mode ~
Store (ALL)
If {PCI4) then
Trigger at 76X of trace
Endif v
H 4 b H\Single Evenl}: Sequencer I; J

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

Manipulating Events

Add an Event i‘_—m_@_ﬁl

1. Select an Event by clicking on its name.

M ame

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

¢ Click Insert from the Edit menu. gi::'e
* Press the Insert key on your keyboard. o] (o
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¢ 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 4 on the toolbar.
¢ 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.

I Rename Event

Mame

3. Place the cursor on the event where you want to copy the event data and click on the Paste

button 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 47

for details.

74

Vanguard User Guide

Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



VAN ETRO B The Sequencer

ovation deployed

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 (PCI2) 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 bus. 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 ”Tf (ANYTHING) then® before the first
delay. The delay counter will then start to count when the first sample occurs on thebus 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.

Issued October 24, 2007 Vanguard User Guide 77

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



State Analyzer

vmeTROW

vation deployec

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.

The logical AND operator, “*”, has precedence over the OR operator, “+”. Brackets can be used to
change the order of evaluation:

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.
I(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.

¢ Ifnostates followan 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).

* Animplicit El1se Goto current state is always present after an If-Elsif 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@@'

TRAMNSFER |
Ewvent : Address Data Command BE# Transfer Status
Anything HEEE HEEEEEEE XX HEHEE
PCIO HEHE HEEEEEEE XX HEHEE
PCI1 HEEE HEEEEEEEE XX HEHHH
PCIZ HEHE HEEEEEEE XX HEHEE
PCI3 HEER HEEEEEEEE EX HEEEE
PCI4 HEHE HEEEEEEE XX HEHEE
PCIS EEEE EEEEEEEE XX KEXEX
PCI6 HEHE HEEEEEEE XX HEHEE
PCI? HEEE HEEEEEEEE HXE HEHEE
=» la: Sampling in TEANSFEE mode -
1b: Store (ALL) =1
lc: If (ANYTHING) then
1d: Trigger at 0% of trace _ -
le: Endif -
IK 4 kM \ Single Ewvent :\ Sequencer J_| JJ

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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Available Events:
ANYTHING
FCID
EE:; Ewent Expression:
FCI3
e |ANYTHING |
Paic o] e| x| 1] o] 4|m|@]x]
FCI7 '
[ oK ] [ Cancel ]
FIGURE 4-14 Event Expression dialog box
Some parameters, such as the Trigger Position, use a drop- Lo Sempling in TRANSFER node
. B tore
down menu from which to choose values. lc: If (ANYTHING) then
=> 1d: Trigger at [ of trace
le: Endif 554
Inserting and Deleting Statements.
Right-click on the statement line from which you wish to add a line below, and choose Statement
Edit, then click Insert.
la: Sampling in TRANSFER mode
1b: Store (ALL
=z lo: If 3 then
1d: Trigger at 59% hange Yiew
le: Endif =
| Statement Edit | Insert Ins ‘|
Sequencer p W Delete Del %
g options...
Customize. ..
Alternatively press the Insert key on your keyboard.
Inserting, Renaming and Deleting Sequencers.
Zoom 4
. . . i »
Right-click on the Sequencer window and select the SLESEREE
operation you wish to perform from the Sequencer sub ST A R N e
menu. Cptions. .. Rename Sequencer...
Customize. .. Delete Sequencer
. a—
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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

Ingert Type

+ Default sequencer

" Copy of cument sequencer

(] 8 | 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

& AnalyzerSetup1

TRANSFER | STAMDARD | CLOCK

Event : State Address

Data Command |

Anvthing

EEEEX

HyiddrEvent* EEEEEEEEE 0000FFFFOO00FFFF EEEXX=XEEEHEEEEE HEEX

HyCommandEwvent *

Menory

HyDataEvent* Data HEEEEEEXEEEEEEEE 1111FFFF1111FFFF =x==

PCI3

EEEEX

PCI4

EEEEX

FCIS

HEEEE

PCIb

EEEEX v

<

la: Sampling in STANDAED node

1b: Store (ALL)

lc: If (MyiddrEwvent) then

2a; If (HyCommandEvent) then
2b: Trigger at 42% of trace
2c: El=if (MyDataEwvent) then

3a: Delay 10 n= then 1f (HyiddrEvent) then

3b: Trigger at 42% of trace
dc Endif
2d: Endif

=> 1d: Endif

H 4| » N;, Single Event },Sequenceu‘ J

la: Start Sampling

1b: Store (ALL)

1lz: If {CplD) then

2a: If (HWr) then

da: If (MRd) then

3b: Trigger at 50% of trace
=N Endif

Zb: Endif

1d: Endif

1.1 CplD

2.1 MWy

\_ —_—

3.1 MRd / Trigger at 50% of trace
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Trace Display

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.

EE

THEH

23859
23865
23871
23877
23878
23879
23880
23881
23882
23883
23884
23885
23886
23887
23888
23889
23890

woHaaad

Sanple 4 State

i-T: 717 . 480us EI-V: 717 871

AbsTime Address Data Command BE#
Addr 716.93%us 01F98940 Size 0 MEdLn . .......
Addr 717 .119%uas 01F98940 Size = 0 MRdIn ........
Addr 717 .300us 01F98940 5Size 0 MEdLn . .......
<= Addr 717 480us 01F92940 HEdLn
TW 717 .510us 01F98940 ... ... .. MEdLn . .......
Data 717 .540us 01F989%40 EO0OO0O.. .. MRdLn ....0011
Data 717 .570us 01F389%44 CO95FEDD MREdLn . ...000C
Data 717.600us 01F98948 89750400 MRdLn ....000C
Data 717.630us 01F9894C 00088ACE MRdLn ....000C
Data 717.660us 01F98950 DCOS0045 MRdLn ....000C
Data 717.690us 01F98954 00409&F0 MRdLn ....000C
Data 717.720us 01F98958 00000680 MRdLn ....000C
Data 717.750us 01F9895C 60ABABCO MRdLn ....000C
Data 717.780us 01F98%9c0 01ABABCO MRdLn ....000C
Data 717.811lus 01F98%9c4 ED012404 MRdLn ....000C
Data 717 .841us 01F289%68 7FAODC2:25 MEdLn ... .000C
Data 717.871us 01F989%9:C  85F9660D MRdLn ....000C
FIGURE 4-15 The Trace Display in Alphanumeric mode

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.

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.

B Current Trace
Zoom j J

% Booknark
Clock
State
AD[G3:0]
C-BE[7:01%
EEQE4#
ACKG4E
FRAME#
IRDY#
DEVSEL#
TEDY#
STOEP#

L]

j"”,@@ @ ET:

Field & Value {(us—:)

0.
|

ooo

13.380us X-V:

0.030

13 .380us X-Z:

0.060

13.380

S S S

ju

......... Addr i

Attriby NES

Wait

. 1100 HedRADWY .. 0000y . ... 1111

-
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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 EIE'
Time Units ]
Dizplay Marker Deltas and Time Fields in
" Clacks
* Time
Dizplay Wavefarr 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.
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.
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Copy
Insert Field(s). ..
Delete Field
Toagle Bookmark: Chrl+F2
Az Bookmarks. .. Alt+F2
Clear all Bookmarks -

Collapse all £
Expand All

Filter Idle

Waveform
Decoding & Formatting. ..
(Qg Search & Filter Patterns. ..

Cpkions...

] -
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 70).

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.
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Navigating the Trace Buffer
There are three ways of moving around in the trace buffer. P S e S B FELR
¢ With the mouse and keyboard. AT L ¥4 i
*  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 T Erstlne e
Navigation. 1 Lastline Ctr+End |
$T  Trigoer Line Chrl+T i
First LineJumps to the first line in the trace. #2 LingfTime. . L |
¥ Marker-x
Last LineJumps to the last line in the trace. ¥ Marker-y
$2  Marker-2
Trigger LineJumps to the line on which the Trigger is found. o% Lty Fe
A Prewious Bookmark  Shift+F2
Line/Time: Jump to a user specified line or time in the trace.
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 89)
Previous Bookmark: Jump to the previous bookmark. (See “Bookmarks” on page 89)
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Trace Display

The Search tools

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

%g Search & Filter Patterns. ..

et Match
Previous Makch
Mext Edge
Previous Edge
Mext Difference
Previous Difference

Mext Split Completion

¥ BHMEfyye

Previous Split Completion

L

1
E
1

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 69).

Event Searching

This is where you define which patterns to search for.
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E )
@ | Pattern: State AD[£3:0] C/BE[7:0]#| REQ6 4#| ACK6 4# FRANE#| IRDV#| DEVSEL#| «
[ SearchPCI0=* - oo H b4 a b4 b4
[ SearchPCI1 = b4 = = =
O SearchPCI2= b4 b4 1 b4 b4
[0 SearchPCI3* = 1 = b4 b4
O SearchPCId4 b4 b4 H b4 b4
[ SearchPCIE = b4 = = =
O SearchPCIb b4 = = H H -
< | k
Start from Direction Find
& x-Marker  Up
™ -Marker " Down m
= Z-Marker I “wrap at Beginning [Down] / End (Up] of Trace
" Beginning of Trace(Down] / End of Trace{lp]
" Beqinning of Yiew(Down] / End of View(Lp) Load | Feset |
" Trigger / Halt Poszition
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.
¥ 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.

i BookmarksOpens a dialog box to manage B Bookmark

user defined bookmarks. ook T
Type in a name in the Name text box and click X Cee |
Add to create a new bookmark on the currently %o Delete
selected trace line. T 5o to Bookmark

. . o . . [~ Mavex
Using this method, it is possible to create a list ¥ Hove'
of bookmarks to jump to. You can activate a ™ MaveZ
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,

I¥ Enable Global Decoding and Formatting

Iv¥ Enable Decoding and Formatting of AbsTime

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.

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

B Current Trace

Zoomj J j r ,E B @ i-T: 13.380us X-Y: 13 .380us X-Z: 13.380

Field & Values {(us—:») 0.000 , 0.030 0.060

% Booknark i
Clock 8921 Y f i f ", { Y f Y £ Y
State | ... Addr )  Attriby TRe=p | Wailt
AD[E3:0] | . _ooogzo00yidgoosooy,
C/BE[7:0]# ... 1100 MesRdDW - OoO0y 1117
EEQE4#
ACKR4# 1
FRAME# 1
IRDY# 1
DEVSEL# 1 b,
1
1

-

TRDY#
STOP#

L] 2

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 | S S B R S
* With the mouse and keyboard. Sl HLBP DO RY 2

*  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 [2oom <
display.

Issued October 24, 2007 Vanguard User Guide 91

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



State Analyzer

vmeTrOB

nnovation deployed

Jump tools

The Jump tools work the same way as in alphanumeric mode (“Jump Tools” on page 86), 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.

@ <9 <@ E-T: 717 .480us X-Y: 717 .871us -2 717 .871lus 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 [C:\Decuments 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 61

Navigation

% |V Ve e RS
LTOL 4T 42 8k $v 42

Jump Tools
The Search tools

Bookmark options

Trigger
27 Zoom in on Waveform
2z 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
A dialog box appears where you can specify which lines you want to g?:Lm i T
save. '

To line: 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 h

Trigger

Start of Trace
Line Mumber

& File |
Synchronizing Point | Trigger h

Cornpare 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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BE P:BusView4\datalest]. irc - PCI-X STANDARD Mode, Triggered... [2[B][X] 7 p ANDARD Mod agered... - |[O][%
Jw Ha aa T 210 Ons ¥-¥: A Jw Ha aa T 210 Ons E-¥:
Sample |[& | State | AbsTime| Address Data Command | Eeqg « Sample |4 | State | AbsTine | Address Data Command Reil
= TRIG <@ Addr 0. Ons 12346678 MEdELk TRIG <7 Addr 0 Ons 12345678 MEdE1L
1 Attrib 15 .0ns 12345678 ... ... .. MRdB1k 02 1 Attrib 15 . 0ns 12345678 ... .. .. MRdB1k
2 TResp 30.0n=s 12345678 .. ... ... HRdElk 02 TRe=sp 30 . 0ns 12345678 ... ... .. MREdE1k C
3 Wait 45 . 0ns 12345678 ... ... .. MRdB1k 02 3 Wait 45 . Ons 12345678 .. ... ... .. MRdB1k C
4 SpResp  60.0ns 12345678 ... ... .. HRdElk 02 4 SpResp 60 . Ons 12345678 ... .. .. .. MREdE1k C
5 evlilait 75 .0ns 12345678 ... ..... MRdB1k 02 g levWalt 75.0ns 12345678, ... ... .. HRdB1k C
B L 90.0ns . ... ... L. B 90.0ns ... ...
= 7 Addr 105 . 0ns CAFEAEBEOD ... ... .. HemRdDW .. 7 Addr 105.0ns CAFEABEO ... ... .. HemRdADW .
g Attrib 120.0ns CAFEABBO ... ... .. HemkRdDW 02 g Attrib 120.0ns CAFEAEEOD .. ...... HemRdADW €
9 TResp 135.0ns CAFEAERO ... .. ... HemkRdDW 02 £l TResp 135.0ns CAFEAEEOD .. ...... HemRdADW €
10 Data 150.0ns CAFEABED 6944C2D1 MemR4DW 02 10 Data 150.0ns CAFEABEO 6944C2D1 MemRdDW O
11 evlfait 165.0ns CAFEABBO ... ... .. HemkRdDW 02 11 lewWait 165 0Ons CAFEABEOD .. ... ... HemRdADW €
12 ... 180.0n= . ....... ........ 0 180.0n=s ........ ........
13 ... 195 . 0n= . ... ... ... .. 13 .. 195 . On=s . ... ..., ... .. i
= 14 <= Addr 210 On: 4C SpConp 02 14 <= Addr 210, 0n 4C Splonp  C
15 Attrib 225 .0ns ...... 4C L SpComp 02 15 Attrib 225 . 0ns ...... 4 SpComp [
16 TResp 240.0ns ... ... 4L Splomp 02 16 TResp 240.0ns ... ... 4c L SpComp €
17 Data 255.0ns ...... 4C 8FC26A46F SpComp 02 17 Data 255.0ns ...... 4C  8FCZ2e46F SpComp O
18 Data 270.0ns ...... 50 F?D3E1ES SpComp 02 18 Data 270.0ns ...... 50 F7D3E1ES SpComp C
19 Data 285.0ns ...... 54 5900D521 SpComp 02 149 Data 285.0ns ...... 54 E5900D521 SpComp C
20 Data 300.0ns ...... 58 D4EBB9FD SpComp 02 20 Data 300.0ns ...... 58 D4EBESFD SpComp C
21 Data 315.0ns . ... .. EC C4744392 SpComp 02 21 Data 315.0ns ...... EC . 8FCZ26A6F SpComp C
22 Data 330.0ns ...... 60 76CAFEFE8 SpComp 02 22 Data 330.0ns ...... 60 F7D3EIES SpComp (
230 L. 345 . 0On=s . ... ... ... 23 Data 345.0ns ... .. 64 5900D521 SpComp [
24 L. 360.0n= ... ... ... L 24 Data 360.0ns ...... 68 D4EBB9FD SpComp
+ 25 Addr 375 . 0ns ........ Size = 0 Intick 25 Data 375.0ns ...... BC  BFC26ARF SpComp [«
S—
FIGURE 4-19 Trace Compare Example
The highlighting can only be turned off by closing one of the compared trace files.The comparison
highlighting is also shown on waveform trace displays.
$E P:\BusViewddataltest1.trc - PCI-¥ STANDARD Mode, Triggered at 0%
Zoomﬂ J p| mmoonr ’E & @ i-T: 210.0ns X-Y: 210 .0n=s X-Z: 210.0ns Z-Y:
Field“Valus (us—>) 0.000 ) 0.030 ) 0.060 . q.090 . -
& Bookmnark m
Clock 14, Y i Y I Y i Y i Y ! LT
State Addr Addry  Attriby TRe=p | Wait )l SpResp) DevWaity .. ... .. . b Addr
AD[E3:0] nio208cc 1239
C/BE[7:01# SpComp  WRABIRY 0000y | SRR SR  HenRdDW
REQGE 4% 1
ACKA 4% 1
FEAHE# 0
IRDV# 1 \
1
B jew E AMDARD Mode 02,
Zoom | | oo [aop @ ET 210, 0ns I-Y: 210 Ons E-Z: 210. Ons Z-Y:
Field“Value (us—>») q.000 , q.030 ) g.060 , g.090 ,
% Booknarlk @
Clock 14 h, i f i f i I i f i f i ! [
State Addr Addr T Attriby TRe=sD i Wait | SpResp) DevWaity ... ... . .
AD[63:0] 010208cC 1239 cee o .. . | R
C/BE[7:01# SpComp __ WRABIEY . OOOT} . VITIIIIT Y .
REQG4# 1
ACKA 4% 1 || f
FRAME# 1]
IRDV# 1 \
_DﬂSEL\\‘ 1 Y f
=
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Trace Handling

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.

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 106 with one exception, the
‘Transfer Rate’. In this case, Transfer Rate shown is for the whole bus.

FIGURE 4-20 Trace Counting

Trace Counting E| g|

From Trace Line Number 1]
To Trace Line Mumnber 16383

Count only for &ddress Range |DDDDDDDDDDDDDDDD-FFFFFFFFFFFFFFFF

Type | Court Ibem Walue |
Tranzfer Rate per Bus Level Bus Level O 0.06MEB ptels
Bus Level 1 0.00ME pteds
Bus Level 2 0.00ME pteds
Bus Level 3 0.00ME pteds
Busz Level Unknown 0.00ME ptes
Total 0.06MEB ptels
Transfer Rate per Transfer Type 2e55T 0.00ME pte/s
2eVME 0.00ME pteds
MBLT 0.00MB yteds
ELT 0.00MB yteds
SCT 0.00MB yteds
Total 0.00ME pteds
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%
Covnt | 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.

b4
T13.0 36 (45 55(11.0 13.0 F212. 100C F212. 100C
Q57 75 o 457 .75

@ @ 122. .&0 g 122. .50

o — —

E -E T7. .24 '§ IT. .25

T 3.3V Power 5V Power 12V Power m 32 .0 w 3z .0

g 3.30 5.00 12.00 3270 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.

RIX

Temperature and Yolt Meter Options
iews l Min/Max Scale Values] Alarms] Log ]

* Meters
v 3.3V Power
v 5y Power
v 124 Power
Iv Board Temperature

[v Estemnal Temperature

™ Teut

Cancel | |

=]

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

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
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5.1 Introduction

Input

Buffer y ————--- '

VANGUARD

Statistics

Hardware
Counters

= — J

PCI or PCI-X Local Bus

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.

* Arbiter Latency
* Wait States

GNT# asserted.

Pre-defined Statistics for PCI

¢ Bus Utilization - Displays four parameters that measure bus traffic performance. These
are: Transactions, Data Total, Data Burst, and Efficiency.

e Transfer Rate - Gives a measurement in MTransfers/Sec and MB/Sec.
e Command Distribution - Counts individual commands used on the bus.

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

* Arbiter Latency - Counts the average number of clock cycles from REQ# asserted to

* Wait States - Counts the average number of wait states per transaction.

100

Vanguard User Guide

Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vmeTro B

innovation deployed

Introduction

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:

& StatisticsSetup]

TRANSFER | STANDARD | CLOCK

Event Selection

Event : Address

Data

Command BE# Transfer| Status

StatPCIO

HEEEER EEEEEEEE EEEEEX

StatPCI1

HEEEER EEEEEEEE EEEEEX

StatPCI2

HEEEER EEEEEEEE EEEEEX

StatPCI3

HEEEER EEEEEEEE EEEEEX

StatPCI4

HEEEER EEEEEEEE EEEEEX

StatPCIS

HEEEER EEEEEEEE EEEEEX

StatPCIe

HEEEER EEEEEEEE EEEEEX

StatPCI?

HEEEER EEEEEEEE EEEEEX

#

0w i StatPCIO StatPCIO
1| StatPCIl StatPCI1
2| StatPCI2 StatPCI2
3| StatPCI3 StatPCI3
4| StatPCI4 StatPCI4
5| StatPCIS StatPCIS
6| StatPCIg StatPCI6
7| StatPCI? StatPCI7
4 %\ One To One

_CDunter Hame| Event Expres=ion

Counter Selection

Statiztics Counting bask
Count only for GRHT

®al OEsd O GNTaH

Count only for Address:
0000000000000000-FFFFFFFFFFFFFFFF

Charts to View

Show

K&

DRHEQNEE

Statistics Function
Event Counting
Bus Utilization
Transfer Rate
Command Distribution
Burst Length Distribution
Arbiter Latency
Wait States
Customize

Chart Selection

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 69). 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 47 for
details.

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

¢ Count only for Requester ID (PCI-X only) - Requester IDs are used in PLP
Distribution and Payload Length statistics.

¢ Count only for GNT (PCI only) - Choose GNT.

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 ]

Sample Flate -

Counter Mode
* Reset

" Accumulate

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.c.:

Displayed Value = (EventCount / Total Count) * 100%

* 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.

102 Vanguard User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vmMETROE Introduction

ovation deployed

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 lArbiter] Eyc:les] Extemallnputs] Fiun ] Mate ]

Units to Coint

* MBytests

" MTransfers/s

Grant to use for Grant 0 Counter Grant to use for Grant 1 Counter
+ External Input 1 + External Input 3

" Wanguard GNT att " Vanguard GNT at

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

* MBY/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.

Grant to use for Grant 0 Counter

¢ External Input 1 - Use Grant signal from External Input 1.

* Vanguard GNT# - Use Grant signal from the slot that the Vanguard is installed in.

PMC Only — Vanguard GNTB# - Use Grant of the optional second PCI agent.

Grant to use for Grant 1 Counter

¢ External Input 3 - Use Grant signal from External Input 3.
¢ Vanguard GNT a# - Use Grant signal from the slot that the Vanguard is installed in.

PMC Only — Vanguard GNTB# - Use Grant of the optional second PCI agent.
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Arbiter
General | Bus Transfer Rate  Arbiter ]Cycles] Extemallnputs] Fiun ] Nate ]

Fiequest & Grant to use in ‘Request to Grant' & 'Grant to Frame' Counters
* Extemal Input 0 as Request, External Input 1 Grant
™ “anguard REQaf, Wanguard GNT a#

Request & Grant to use in “Request to Grant” and “Grant to Frame” Counters

¢ External Input 0 as Request, External Input 1 as Grant - Use External Inputs to monitor REQ
and GNT signals.

¢ Vanguard REQ#, Vanguard GNT# - Use Request and Grant signals from the slot that the
Vanguard is installed in..

PMC Only — Vanguard REQB#, Vanguard GNTB# - Use Request and Grant signals from the
optional second PCI agent.

Transfer Mode Cycles
General] Bus Transfer Rate | Arbiter  Cycles Externallnputs] Fiun ]Note ]

Transfer Mode Cycles

¥ Include Target Disconnect without Data Cycles
¥ Include Target Retry Cycles

v Include Master Abort Cycles

¥ Include Parity Error Cycles

¥ Include Pratocal Checker Emar Cycles

Standard/Clock Mode Cycles
¥ Include |dle Cycles

When using the Transfer Sampling Mode, the following cycles can be included or excluded when
the statistics are being generated:

* Include Target Disconnect without Data Cycles
* Include Target Retry Cycles

¢ Include Master Abort Cycles

¢ Include Parity Error Cycles

¢ Include Protocol Checker Error Cycles

Standard/Clock Mode Cycles

When using Standard or Clock modes, Idle Cycles can be included or excluded when the statistics
are being generated:

* Include Idle Cycles
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External Inputs

General | Bus TransferF!ate] ﬂrbiter] Cycles  Extemal Inputs l Fiun ] Nate ]

External Input Field Mamne

| o o

GNT# Latching is assigned to external inputs here. The Field Name can be changed on this menu
by double clicking on the Field Name. See “External Inputs” on page 20 for information about the
external inputs.

Statistics Run
General | Bus TransferHate] Arbiter] Eycles] External Inputs  Fun ]Note ]
Statistic:s Fun
% Run cument or last active setup
" Ask which setup ko n

" Run selected setup

=] 5 Statistics Setup
StatisticsSetupl

StatisticsSetup2

----- StatisticsSetupd

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 TransferF!ate] Arbiter] Eycles] External Inputs | Run Nate

¢ 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 owerhead (11.3)
[ Data Single (0.180)
B Data Burst (76.4)
B Retries (0.224)

B Ide 119

[ Utilization (88.1)
O Efficiency (87.0)

1108

1107

Time in s

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.
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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 single burst data transfers relative to the total time,
i.e. how much time is spent transferring single data across the bus. It is calculated by
dividing the number of samples with IRDY# AND TRDY# active by the total number of
samples.

DataBurst- The Data Burst column measure the duration of burst data transfers relative to
the total time, i.e. how much time is spent transferring burst data across the bus. It is
calculated by dividing the number of samples with IRDY# AND TRDY# AND Burst
active, by the total number of samples.

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 IRDY# AND FRAME# inactive.

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.

*

e |0 100 0 100

_'\/. " Y
Utilization(%) Efficiency(%)
16.89 42.08

Bus Utilization

In a PCI system: The total-bar will always display the sum of all the GNT#s. The GNT#0-3 can be
activated by connecting the GNT#s from the other modules on the bus, to the external inputs on the
Vanguard.See “External Inputs” on page 20. Vanguard GNT#s can be changed via the Statistics
Setup Options dialog.

For PCI-X, the Requester ID's (RID) can be changed by selecting the Select Requester IDs
command in the Statistics Setup Options dialog. During a Split Completion, it is the Completer ID
that is counted. Completer IDs can be counted using the Address Range filter found in the Statistics
Counting Masks: section of the Statistics Setup window.
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Transfer Rate

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.

Transfer Rate

M Bytels

1000—

200

B ResID 0 (0
O Reqm 1 0y

B Eeg z ()
B ReoID 3 (0
B ReqlD Unknown 13.1)

\7\\

Time in s

In a PCI system: The fotal-bar will always display the sum of all the GNT#s. The GNT#0-3 can be
activated by connecting the GNT#s from the other modules on the bus, to the external inputs on the
Vanguard.See “External Inputs” on page 20. Vanguard GNT#s can be changed via the Statistics
Setup Options dialog.

For PCI-X, the Requester ID's (RID) can be changed by selecting the Select Requester IDs
command in the Statistics Setup Options dialog. During a Split Completion, it is the Completer ID
that is counted. Completer IDs can be counted using the Address Range filter found in the Statistics
Counting Masks: section of the Statistics Setup window.

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

The Command Distribution statistics is trace driven, i.e., a trace is taken and the occurrences of
each PCI/PCI-X command are calculated and displayed.

Command Distribution

Timein s

TABLE 5-1. Command Distribution abbreviations

B Intack (3.64)
[ Special (1.282)
B Ickd (545

B oWy 72T

B MemRdDW (5.09)
[ dem™Wr (3.64)
O AMEdBIE (1.82)
O arcweBle (1.82)
[0 cfekd ¢1.82)
B cfewr (3.6
[0 SpComp (21.8)
B MEdBlk (27.3)
O nrarBi (10.9)
I:‘ Eeserved (00

PCI Abbreviation | PCI Command PCI-X Abbreviation | PCI-X Command

IntAck Interrupt Acknowledge IntAck Interrupt Acknowledge

Special Special Cycle Special Special Cycle

I/ORd I/O Read I/ORd I/0O Read

I/OWr I/O Write I/OWr I/O Write

MemRd Memory Read MemRdDW Memory Read DWORD

MemWr Memory Write MemWr Memory Write

ConfWr Config Write AMRJABIk Alias to Memory Read Block

ConfRd Config Read AMWrBlk Alias to Memory Write Block

MWrInv Memory Write & Invalidate ConfRd Config Read

MRdLn Memory Read Line ConfWr Config Write

MRdMul Memory Read Multiple MRdBIk Memory Read Block
MWrBIk Memory Write Block
Reserved
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Burst Length Distribution

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

Burst Length Distribution

soh/\ I Eetries C10.6)
O Single (46.8)

"/  W =7 s
50— W 2310191

Yo

100-—

B zz-63
[ s4-127 o
O 128-511 ¢
O ==51z (4.26)

224%

2252

2253

Time in s

TABLE 5-2. Burst Length Distribution explanation

Abbreviation | PCI Burst length/Termination
Retries Target Retry, i.e. no data transferred
Single Single Cycles, i.e. one data phase
2-7 Burst length from 2 to 7
8-31 Burst length from 8 to 31
32-63 Burst length from 32 to 63
64-127 Burst length from 64 to 127
128-511 Burst length from 128 to 511
>=512 Burst length longer than or equal to 512
110 Vanguard User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



VIMETRO B Pre-defined Statistics

innovation deployed

Wait States

Shows the average Wait States and Decode Speed per transaction measured in clocks.
Decode Speed is clocks from FRAME# to DEVSEL#

Wait States is the number of clocks from DEVSEL to IRDY# and TRDY#. In PCI, this also shows
number of clocks between data phases.

Wait States

Clocks

50—

40-]

B Decode Speed (0)

\ O Initial Wait States (0)

\\7\\

Timein s
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5.3 User-defined Statistics

Event Counting

The Event Counting statistic can be used in all sampling modes. Event Counting is useful for
counting the occurrences of different types of cycles , like IO-read, Memory-write, etc

Eight definable hardware counters are available to count the occurrences of eight definable events.
Events are edited in the same way as the State Analyzer (See “Editing Event Patterns” on page 69).

Event Counting

% /
100—
soh/ W StatP D00 (100,03
O StatPCoel (m
__/ B StatPoTiz (98.5)
50+ B StatPCTE (0.348)
— B StatPCDd (0.406)
40 [ StatPcsos (o
O StatPCos (o)
H/ [ StatPcoseT (o
20
Q-1

2708

Time in s

Note — The eight definable hardware counters are shared with the State Analyzer. If you are
currently using counters in the State Analyzer, those counters are unavailable in the
Statistics Functions and visa versa.
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User-defined Statistics

& StatisticsSetup.ssp

THANSF[%H STANDARD | CLOCK Everts defined I

Event : Address Data Command BE# Transfer Status
StatPCI0* MREdHul HEEEEEEE XX HEHEX
HIC_Base* SDFFa0 MemRd HEEEEEEE XX HEEER
MemBaselWr* 102C0000-2000FFFF zxxxxxExz==zzzzx Mirlnv EEEEEEEE XX EEREE
MemBaseRd* FDa HemWr EEEEEEEE XX HEEEX
StatPCI4* MEdLn HE HEHEX
StatPCIG= Re=1 EEEEEEEE XX HEEEX
StatPCIb EEHEE EEEEEEEE XX HEEEX
< b4
# Use Counter Hame Event Expression
0« StatbPCIO StatPCI0
1/« HIC Base NIC_Basze
2 M HemBaseWr HenBaselr
I HenBaseRd HemBaseRd Counters 0to 5 are chosen I
4/« StatPCId4 StatPCI4
E[Md StatPCIS StatPCIS
60 StatPCIe StatPCIG
70 StatbPCI? StatPCI?

< | ¥\ One To One

Statistics Counting Mask Chartz to Yiew
Count only for GNT Show| Statistics Function
@Al OE«td O GNTat Ewvent Counting
B B ' __Event Counting Select
Count only for Address: Bus Ttilization
Transfer Rate

0000000000000000-FFFFFFFFFFFFFFFF

Command Distribution
Bur=st Length Distribu
Arbiter Latency

Wait States
Customize

OoodoodnOr

FIGURE 5-4 Event Counting Statistics setup

Select the Events Counting check box in the Charts to View section to turn on event counting. The
counters to be used are selected in the same manner. Figure 5-4 shows counters 0 to 5 in use.

One to One mode
In One to One mode, each counter is represented by one event.
Counter 0 shows that we are using the Event called StatPCIO, which has its event pattern defined as

a NRdMul command. Counter 0 will therefore count all instances of the MRdMul command when
the statistics are executed.

Note — Events can be renamed, copied, and deleted in the same way as the events in the
Analyzer Setup. (“Editing Event Patterns” on page 69).

Counter mode

Each counter can be associated with more than one event using boolean operators. To open the

Event Counter Equation dialog, click on the Edit button ' as shown in Figure 5-5
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#| Uze Counter Hame|Ewvent Expression
0 StatPCIO StatPCIO

1 [& StatPCI1

2|® StatPCI2 W
3 .

StatPCI2 StatPCI2

FIGURE 5-5 Edit an Event Counter Equation

M Event Counter Equation ? @
Available Events Mame:
StatPCI0 StatPCI7
StatPC
StatPCl2 Equation:
StatPCl3
CtatPCld |!StatF'EID+[StatF'EI?"StatF'EIB] |
StatPCI5

SatPCl? (|)|#|x|!|t|éﬁ||l§|><_|

Description: | MyEventCounter |

[ 0K ] [ Cancel ]

FIGURE 5-6 Advanced Statistics Counter

Use the buttons on the Event Counter Equation dialog to build boolean equations.

Boolean Expressions (| ),|..,|x| !|q|g{,||i§|><_|

Use these buttons to build equations with counters.

ﬂ ﬂ Use brackets to build more complex expressions.
ﬂ Logical OR

ﬂ Logical AND

ﬂ Logical NOT

ﬂ Erase

4| »| @ X Cut, Copy, Paste and Delete.
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Customized Charts

Customized charts can be made using one or more of the Chatts o View
: Show Statistics Function
hardware counters. (See Tgble 5-3 on page 118 fora full. listof 5™ Ecot Comnting
the hardware counters). Click the Customize check box in the [0 Bus Utilization
Charts to View window to select your customized chart to be D Tramsier Rate
. L. O Command Distribution
run with statistics. O Burst Length Distribution
O Arbiter Latency
O Wait States
=g iCustomize

Adding, Deleting and Renaming Customized Charts.
Customized charts can be added, deleted and renamed by using the right click menu.

Insert a new chart

Note — When inserting a new Customize function using the right click menu, the mouse
cursor must be below the Wait States function. It is not possible to insert a
customized chart between the pre-defined statistics functions.

To add a new Customized Chart right click anywhere below —
. .. . . . M Insert Chart Ejg|
the Wait States statistics function and click Insert Chart. This

M ame

will open an Insert Chart dialog box in which you must type a
name for the new chart.

Inzert Mode

There are two options in this dialog: € Befare

+ After

Insert ModeChoose whether you want the new chart to be placed || Inset Tvee
before or after the currently selected chart. @ Dl

" Copy of Current Chart

Insert TypeChoose where you wish the new chart to have default ok | Cancel
values, or whether the new chart should be a copy of the
currently selected chart.

Delete a chart

To delete a customized chart, right click on the chart you wish to delete and click Delete
Chart from the menu that appears.

Rename a Chart

To rename a chart, right click on the chart you wish to rename and click Rename Chart on
the menu that appears. A Rename Chart dialog box will open from which you can rename
the chart.
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Editing a Customized Chart

To edit your own chart press the edit button . This will open the Customize Statistics View as

show in Figure 5-7.

Bl Customize Statistics View

i

Mame: |Customize Unit:
Dizplay Elements:

Marne Equation
HewChart! Transactions

Cancel

b awimum Yalue: 100 Wisible Samples: |5 =T]

EIX

=]

W Delete
Copy

* Movelp
% Move Down

FIGURE 5-7 Customize Statistics View

When the Customize Statistics View dialog is open, click the Add New button to create a new
Display Element. By default this display element will be called NewChartl and will use the

Transactions hardware counter.

Editing a Chart Display Element

To change the equation of the chart display element press the edit button -

Statistics Display Element dialog shown in Figure 5-8.

TransactionsMoHwk ask
D atat oHwid agk

Auvailable Counters: M ame:
Clock, ~ |MyCustomizedEhart
Tatal B
Equation:
MoEventSamples
StatPCI0 |[MemF|d.-"NOTransfers]"1 uli]
StatPCH L3
StatPCl2
e (D] 2| %[ =] 2|~ «| 3] =8| x]
StatPCl4
StatPCl5

StatPCIE Murnber: |1DD Add Mumber
StatPCI?

BurstD atab oHuwbd ask, Mumber of address phases, i.e. number of bursts (including zingle
FietriezM oHwbd ask data).

Tranzactions

Mata A

Description:  |Mumber of reads as % of Transfers

oK Cancel

FIGURE 5-8 Statistics Display Element dialog

. This will open the

All of the counters listed can be used by themselves or together using mathematical expressions;

making a very flexible and powerful statistics tool.
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In the example shown in Figure 5-8 we have renamed the element to MyCustomizedChart and
formed the equation:

(MemRd/NoTransfers)*100

This example will display a chart showing the percentage of MemRd cycles per Transfer.
Building Equations

Use the following methods to build equations:

* Add a counter to the equation by double clicking on the counter name.

* Add a mathematical expression to the equation by clicking on the relevant button in the
dialog, or press the relevant button on your keyboard.

¢ Add a number to the equation by typing the number into the Number text box and press
the Add Number button.

Button Explanations:

ﬂ ﬂ Parentheses.

ﬂ ﬂ j ﬂ Addition, Multiplication, Subtraction and Division.
ﬂ Carat (..to the power of..).
ﬂ Backspace (delete the item immediately to the left of the cursor).

—H E ﬁ Cut, Copy, Paste and Delete the items highlighted.
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5.4 Hardware Counters

Table 5-3 shows all counters available for use in Customized Charts with a short description. The
description for each counter is also displayed in the Statistics Display Element dialog box.

TABLE 5-3. Summary of Hardware Counters

Clock The PCI clock period in pico-seconds (ps)

Total Total number of PCI clocks per sample

NoTransfers Number of address phases, i.e. number of bursts (including single data).

NoEventSamples Number of samples in trace using the selected sampling mode and its options.

StatPCIO Event expression counter 0. Can be renamed.

StatPCI1 Event expression counter 1. Can be renamed.

StatPCI2 Event expression counter 2. Can be renamed.

StatPCI3 Event expression counter 3. Can be renamed.

StatPCI4 Event expression counter 4. Can be renamed.

StatPCI5 Event expression counter 5. Can be renamed.

StatPCI6 Event expression counter 6. Can be renamed.

StatPCI7 Event expression counter 7. Can be renamed.

TransactionsNoHwMask Number of clocks with transactions, i.e. clocks where FRAME# and/or
IRDY# are active.
NOTE: This counter ignores the hardware mask.

DataNoHwMask Number of clocks with data, i.e. clocks where IRDY# and TRDY# are active.
NOTE: This counter ignores the hardware mask.

BurstDataNoHwMask Number of clocks with burst data, i.e. clocks where IRDY# and TRDY# are
active at least twice in the same transfer.
NOTE: This counter ignores the hardware mask.

RetriesNoHwMask Number of clocks signaling retry, i.e. clocks where IRDY#=0, DEVSEL#=0,
STROP#=0 and TRDY#=1
NOTE: This counter ignores the hardware mask.

Transactions Number of clocks with transactions, i.e. clocks where FRAME# and/or
IRDY# are active.

Data Number of clocks with data, i.e. clocks where IRDY# and TRDY# are active.

DataBurst Number of clocks with burst data, i.e. clocks where IRDY# and TRDY# are
active at least twice in the same transfer.

Retry Number of clocks signaling retry, i.e. clocks where IRDY#=0, DEVSEL#=0,
STROP#=0 and TRDY#=1

BusXferRate0 Transfer rate for GNT 0 (defined in the Statistics Setup Options dialog box).
NOTE: This counter ignores the GNT hardware mask.

BusXferRatel Transfer rate for GNT 1 (defined in the Statistics Setup Options dialog box).
NOTE: This counter ignores the GNT hardware mask.

BusXferRate2 Transfer rate for GNT 2 (defined in the Statistics Setup Options dialog box).
NOTE: This counter ignores the GNT hardware mask.

BusXferRate3 Transfer rate for GNT 3 (defined in the Statistics Setup Options dialog box).
NOTE: This counter ignores the GNT hardware mask.

BusXferRateUnknown Transfer rate for unknown GNTs.
NOTE: This counter ignores the GNT hardware mask.

BurstLenSingle Number of single data transfers.

BurstLen2 7

Number of transfers with burst length between 2 and 7 data cycles.

BurstLen8 31

Number of transfers with burst length between 8 and 31 data cycles.

BurstLen32 63

Number of transfers with burst length between 32 and 63 data cycles.
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TABLE 5-3. Summary of Hardware Counters (Continued)

BurstLen64 127 Number of transfers with burst length between 64 and 127 data cycles.
BurstLen128 511 Number of transfers with burst length between 128 and 511 data cycles.
BurstLenGt512 Number of transfers with burst length greater than or equal to 512 data cycles.
TargetAbort Number of transfers terminated with Target Abort.
TargetDisconWithData Number of transfers terminated with Disconnect With Data.
TargetDisconWithoutData | Number of transfers terminated with Disconnect Without Data.
WaitStates Number of wait states in all transfers.
MasterAbort Number of transfers terminated with Master Abort
IntAck Number of transfers with command IntAck.
Special Number of transfers with command Special.
IoRd Number of transfers with command IoRd.
IoWr Number of transfers with command IoWr.
MemRd Number of transfers with command MemRd.
MemWr Number of transfers with command MemWr.
CfgRd Number of transfers with command CfgRd.
CfgWr Number of transfers with command CfgWr.
MRdMul Number of transfers with command MRdMul.
MRdLn Number of transfers with command MRdLn.
MWrInv Number of transfers with command MWrlnv.
DecodeSpeed Number of clocks from FRAME# to DEVSEL# for all transfers.
Initial WaitStates Number of initial wait state clocks for all transfers.
ReqToGnt Number of clocks from REQ# to GNT# .
Select which REQ# and GNT# to use from the Statistics Setup Options dialog.
NumberReq Number of times REQ# is asserted.
Select which REQ# to use from the Statistics Setup Options dialog.
GntToFrame Number of clocks from GNT# to FRAME# .
Select which GNT# to use from the Statistics Setup Options dialog.
NumberGnt Number of times GNT# is asserted.
Select which GNT# to use from the Statistics Setup Options dialog.
NoBursts Number of address phases with a complete burst inside clocks sampled.
NOTE: This counter ignores the Requester ID hardware mask.
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5.5 Statistics Charts

After selecting which statistics function you wish to view and have been run, The charts will open
and display the statistics functions in real time.

0 charti: vt Couting (= |2IK] M chart: ranstor Rate [= B[] [mjehema:

The style of chart and how it is displayed, can be modified via the Statistics Chart Options dialog.
Double clicking and holding down the mouse button inside a chart window will allow you to move
the camera view of the chart using the mouse.

Chart Type

Statistics Options

Chart Type | Geometryl I awimum Scalel Axis.-"GridI Miscellaneousl

" Exploded Pie

~Type Dizplay Mode
@ 7 Area ;;g
E " Row Bar

E & Colurnn Bar

@ " Ribbon

 Paint Series

. " Pie

=

Ok I Cancel Apply

Chart Type and Display Mode

Selection of 2D and 3D charts in a variety of types is selected here.
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Geometry
Chart Type  Geometry | Maximum Scale | Axis/Grid | Miscellaneous
Fropartions
Iv Match Proportions to window
Height/widih ‘ — J """"" m %
DepthAwidth: ‘ ,—' "" ]7 """""""" - [m %
Wiew Angles
* Angle:
' Angle:
Perzpective:
Proportions

* Match Proportions to Window - Chart will resize to fit inside the window
* Height/Width - Slider adjusts the height and width of the chart
¢ Depth/width - Slider adjusts the depth and width of the chart

View Angles
¢ X Angle and Y Angle Sliders - Changes the viewing angles of the chart.

Perspective

* Adjusts the perspective view of the chart.

Maximum Scale
Chart Type | Geometry  Maximum Scale ]AHisx’Grid] Mizcellaneous

M aximurn 5cale
" Auto
(+ 100%
75%
50
5
0

YT YT T Y
N2
TR ERR

a8

¢ Auto - sets the maximum value on the Y axis to the highest visible value in the current
set of samples.

¢ Other setting vary according to the type of statistics being measured, for example; the
Event Counting statistics measure percentage, whilst the Transfer Rate statistic measures
MegaBytes per second.

Note — Although these settings set a maximum value for the Y axis, if a sample exceeds the
maximum set value, then this larger value will override this setting for as long as the
larger value is displayed on the chart.
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Axis/Grid

ChartType] Geometry | Maximumn Scale  Axis/Grid | Miscellaneous

Hediiz

¥ Frant/Battam
™ Back/Top
I~ Grid

Az
¥ Front/Left
™ Back/Right
v Grid

Zebwtiz [30 anly]
[~ Grd

X Axis

* Front/Bottom - Select this to show the X axis label on the Front position (for 3D charts),
or the Bottom position (for 2D charts).

¢ Back/Top - Select this to show the X axis label on the Back position (for 3D charts) or
the Top position (2D charts).

¢ Grid - Turn on a grid for the X axis.

Y Axis

* Front/Left - Select this to show the Y axis label on the Front position (for 3D charts), or
the Left position (for 2D charts).

¢ Back/Right - Select this to show the Y axis label on the Back position (for 3D charts) or
the Right position (2D charts).

* Grid - Turn on a grid for the Y axis.

Z Axis

¢ Grid - Turn on a grid for the Zaxis.

Miscellaneous
Chart Type] Geometry] b amirnuirn Scale] Awis/Grd - Miscellaneous
Vigible Samples: |5 =
Legends
" Maone
(* Right
" Data Group [3D only)
Visible Samples

¢ The number of samples to show on a chart at any one time.

Legends

¢ The position where chart legends should be shown.
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5.6 Statistics Files

Statistics Setup Files

Open a new Statistics Setup File
1. On the File menu, click New
2. In the New dialogue box, choose Statistics 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 StatisticsSetup1.

4. You can choose where this file is saved, by pressing the browse Eeutens ]
button in the Location text box.

Load a Statistics Setup File
1. On the File menu, click Open.
2. In the “Files of type:” list, click “Statistics Setup Files”.

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

Save a Statistics Setup File
The Statistics Setup Window must be open and selected.

1. On the File menu, click Save or press the Save button W If this is the first time you
have saved this Setup, a Save As dialog will open.

Alternatively, click Save As on the File menu to save the file as a different name than it
currently has.

2. Browse to the directory in which you wish to save the Statistics Setup File. The default
name is already shown in the File Name text box and can be changed.

Statistics Setup Options dialog

Open the Statistics Setup Options dialog
¢ With an Statistics Setup window active, click Options on the Tools menu.

¢ Alternatively, right click anywhere on the Statistics Setup window, and select Option
from the menu.
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Statistics Chart File

Display Statistics Charts

Statistics Charts are displayed by running a Statistics Setup.

Save a Statistics Chart File

There are three ways in which a statistics chart file can be saved:

Statistics Chart Binary File - saves the chart data in a binary format for use in BusView
only. Uses the file extension .sch

Statistics Chart Ascii File - saves the chart data in Ascii format. This can be opened and
viewed in a text editor such as Notepad. Notepad can be opened from Busview by right-
clicking on Notepad in the Workspace Window. Uses the file extension .sca

Statistics Counter Ascii File - saves values of the hardware counters used to generate
the statistics charts in an Ascii format. This can be opened and viewed in a text editor
such as Notepad. Notepad can be opened from Busview by right-clicking on Notepad in
the Workspace Window. Uses the file extension .sca

To save a statistics chart file:

1.

2,

The Statistics Chart Window must be open and selected.

On the File menu, click Save or press the Save button B If this is the first time you
have saved this Setup, a Save As dialog will open.

Alternatively, click Save As on the File menu to save the file as a different name than it
currently has.

Browse to the directory in which you wish to save the Statistics Chart File. The default
name is already shown in the File Name text box and can be changed.

When a Statistics File is saved; the value of every hardware counter on each sample is
recorded. This means that when you re-open a saved Statistics File you can display any of
the Pre-defined Statistics.

Load a pre-recorded Statistics Chart File

1.

Click Open in the File menu, or right click on the Statistics Chart folder in the Workspace
window and select Open.

2. Browse to the directory in which your Statistics Chart Files have been saved and choose

the file you wish to open.
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Statistics Playback Control

When opening a saved Statistics Chart file, a playback dialog box will also open. If it does
not, it can be opened by clicking Chart Play Control from the View menu.

f Slicler I @

i [ Time
| | << | | | RIS | 3| |F'Iay|ntewal 100ms | Step Interval ,1_ j

Play Cortrols

The title displays the total number of samples available in the file and the slider is used to
move through the recorded statistics file. The Play Control buttons have the following
meaning:

Ky il Go to the Beginning / End of the Statistics File.

[ / H Step back / forward through the Statistics File by the number of samples stated
in the Step Interval box.

21/ 21 Step back / forward through the Statistics file by one sample.

&l Play the Statistics File.

Note — A saved Statistics File contains a record of the value of every hardware counter on each
sample.
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Protocol Checker

The Protocol Checker is used to test for violations to the PCI/PCI-X specification. This chapter
explains the use of the Protocol Checker, and describes each violation in detail.

¢ Introduction

* Operation

¢ PCI Protocol Violations

¢ PCI-X protocol Violations

Use of the Protocol Checker requires the “VG-P” license to have
been purchased. See “Ordering Information” on page 427.
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6.1 Introduction

The Vanguard Protocol Checker is a parallel trigger module which recognizes violations of the PCl/
PCI-X bus specification in real time. If one of a specified set of violations is detected, a trigger
signal is generated. This signal can be used to trigger the Analyzer and/or external devices (i.e.
oscilloscopes) through the trigger out signal.

VANGUARD
Protocol Checker 3
Trigger
Logic
1 2 *
Input — Violation . | Violation
Buffers Detection < Log

PCI or PCI-X Local Bus

FIGURE 6-1 The main blocks of the VANGUARD Protocol Checker.

Figure 6-1, shows the three main stages of testing for protocol violations.

1. Violation Detection
This stage looks for errors by examining every bus cycle. It has a set of rule-based trigger
elements that continuously and simultaneously screen the bus lines to detect protocol violations.
The violation detection stage also automatically recognizes “instability” (i.e. changes on a line)
on all address/data lines and main control signals, without the need to be told the correct state of
these lines beforehand. This is essential for concurrently screening for all address and data
stability violations in the bus cycles.
This allows the Protocol Checker to find extraneous transitions on bus signals due to meta-
stability, bus ringing and noise.

2. Violation Log
Violations are logged in the Status Window and Protocol Checker window.

3. Trigger Logic
On each occurrence of a protocol violation, a fast trigger output(within 2 to 4 clock pulses) can
be generated. The Protocol Checker can be configured to generate this trigger signal on the first
occurrence or on every occurrence of the specified violation.
This trigger signal can be used in Event Patterns to trigger the Analyzer, or be incorporated in
counters for the Statistics Functions.

External test equipment can make use of this trigger signal via the Trigger Output.
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The protocol checker can also be configured to ignore “innocent” protocol violations, i.e. violations
that occur sporadically and generally do not restrict the overall system function or performance.
Checking for specific violations can be enabled/disabled by double clicking the simulated LEDs in
the protocol checker window.

Each time a protocol violation occurs, a fast trigger output(within 2 to 4 clock pulses depending on
the violation) can be generated. The protocol checker can be configured to generate this trigger
signal on the first occurrence, or on every occurrence of the specified violation. This trigger signal
can give a direct lead to timing errors and other problems that may exist on the bus.

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.

Verification of Detected violations

The Vanguard Protocol Checker cannot be used as a complete “Definitive Bus Compliance
Validator”, since it does not check for all possible bus specification violations.

Note — While the Vanguard Protocol Checker, when properly used, is believed to be free of any
deficiencies which could indicate false errors, an error indication should never, by itself,
be used to implicate a vendor. All reported errors should be verified by inspecting the bus
activity causing the error. Only on the basis of such subsequent confirmation of the
existence of errors should any vendor be presumed to be at fault.

Invisible Violations

The situation may occur that a violation is detected but investigation of the bus traffic does not
appear to show anything wrong. This can be quite frustrating, but there is usually a subtle problem
which warrants further investigation. Viewing the wrong bus cycles is the largest cause of being
unable to identify a violation.

To minimize this possibility, always display the Protocol Checker output signal along with the
relevant bus signals. The erroneous bus signals will be easier to spot, as they will be very closely
aligned in time with the high-to-low transition of the trigger.

Generally speaking, the violation will be seen from between 2 to 4 clocks cycles before the
assertion of the Protocol Checker output signal.
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6.2 Features
PCI Protocol Checker Features
¢ All local bus traffic is continually monitored and bus protocol violations are automatically
detected.
¢ Detects 45 PCI and 71 PCI-XProtocol Violations and 3 Warnings.
¢ Compliant to PCI 2.3 and PCI-X 1.0a.
¢ Can generate signals to trigger the Vanguard Analyzer or an external logic analyzer.
* Any of the tested protocol violations can be ignored by the protocol checker by de-
selecting the specific violation in BusView.
Problems the PCI Protocol Checker can help uncover:
¢ Improper design of PCI/PCI-X bus interface circuitry.
* Bus noise, including cross-talk, ringing and ground-bounce, leading to setup time
violations.
¢ Two masters "fighting on the bus".
* Two targets responding to the same address.
¢ Invalid signal sequences and combinations.
Use of the Protocol Checker requires the “VG-P” license to have been purchased. See
“Ordering Information” on page 427.
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6.3 Operation

The Protocol Checker Window is opened using one of the following methods:

¢ From the menu bar (File, New).
* Using the Workspace Window.

* By pressing the run protocol checker menu tool bar button, as shown in Figure 6-2.

[ T e T e

: Workspace

Fun protocol checker

FIGURE 6-2 The Run Protocol Checker menu item at the menu bar

= ProtocolCheckerd

L] Initiator & Target & Parity &
1@ Abnomal STOP & Data Parity Error @ Dlaster-Ahort
@ Ilegal &1, AD Mem Cmds & Target Protocol Error & Address Parity Error @ Target-Abort
@ Missing Master Abori & Ilegal TRDY Assertion & PERR Only on Datai{fer & R3TH Asserted
@ Ilegal Linear AddrInc @ Illegal Config0 Cycle @ FPERR# Asserted
@ BE[30] Change in Data @ Ilegal Al, AD & BE[30]
@ Illegal LOCK Assertion @ Illegal Command Response
@ Illegal 3STOP to FRAME Off &8 Illegal Back-to-Back
@& FRAMEOff Before IRDY @8 [llegal Target Change
& Ilegal FRAME Reassertion & Too Many Clocks in Cycle
& Illegal FRAME or IRDY Chz &8 Illegal DEVSEL Off
& Ilegal FRAME to IRDY & Illegal DEVSEL On/Off
& FRAME Off in DAC
& First LOCK Mot Read
& Il Master Abort
TRDV# must be deasserted in Tum-a-Round cycle (address phase).

)

FIGURE 6-3 Protocol violations in “Grouped Grid” view and “detailed description’

The layout of the Protocol Checker window can vary depending on how you wish to view the
information.

This window can be viewed in different ways.

e (lassic
*  Grouped Grid
® Tree

The Protocol Checker window allows you to select any set of violations to investigate. Only those
violations that have been selected can cause the trigger output signal to activate. The following
color scheme is used:

¢ Green indicates that the corresponding violation is “on” and will be tested for.
¢ Dark green indicates that this violation has been turned “off” and will not be tested for.
¢ Red indicates that this violation has been detected.

* Yellow (tree view) indicates that one or more violations have been detected in this branch.
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When using the Protocol Checker to trigger the Analyzer, it is important to start the Analyzer before
starting the Protocol Checker. If a violation has already been detected and a trigger signal present
when the Protocol Checker is enabled, the Analyzer will store trace data from the moment the
Protocol Checker is started. This means that the trace data will not show the violation that caused
the trigger.

Alternatively the “Clear on Trace Run” option can be selected from the Protocol Checker Options.
This will cause the Protocol Checker history to be cleared synchronously with trace run.

Protocol Checker Options

Operating Modes
Protocol Checker, O ptions @g|
Operating Modes l Fiun Control ]
Clear Modes
* Manual Clear
™ Automatic Clear
[¥ Clear on Analyzer Run

Lock Modes

" Lack an First

+ Accumulate

Ok | Cancel

FIGURE 6-4 Protocol Checker Options

Clear Modes

¢ Automatic Clear mode: The Protocol Checker output trigger signal will automatically
reset one clock cycle after a violation was detected. This option is useful for triggering an
oscilloscope, etc. No violations will be displayed.

¢ Manual Clear mode: The trigger signal will remain active until reset using the Clear
command in the Violations menu.

* Clear on Analyzer Run: The Protocol Checker output trigger is cleared each time the
Analyzer is run.

Lock Modes

* Lock On First mode: The Protocol Checker will trigger only on the first violation and
ignore all later ones. Normally only one single violation can be triggered in this mode.
However, several violations may show up if detected at the same time.

* Accumulate mode: The protocol checker will accumulate violations as they occur on
the bus.
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Run Control

Protocol Checker Options @
Operating Maodes  Fun Contral ]

* Run current or last active protocol checker setup
" Ask which protocol checker setup to run

" Run selected pratocol checker setup

o — 3 Anomalies
PratocolChecker

Select Protocol Checker Setup |

oK | Cancel |

FIGURE 6-5 Protocol Checker Run Control
* 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 Protocol 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.
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Using the Protocol Checker

All control of the Protocol Checker is made via the Protocol Checker window, menu bar, tool bar,
the status line at the bottom of the window, or with shortcut keys.

FIGURE 6-6 Protocol Checker right-click menu

PratocolCheckerl

{8 ProtocolChecker1 E| E| g|

Initiator & T araet & &

Parity W atnings

Details. .. @ Data Parity Error @& MMaster-Ahort

@& Ilegal A1, A0 Mem Cmds View Classic Parity Error @ Target-Abort

@ Missing Master-Ahort e rouped Grid ly onDataifer & R3T# Asserted
@ Illegal Linear Addr Inc - b @ PERR# Asserted
& BE[3] Change in Data Select Hone BRLC

@ Illegal LOCK Assertion Clear iponse

@ Illegal 3TOP to FRAME Off Options. .

@ FRAME Off Before IRDY oo ]

@ Illegal FRAME Reassertion e .Cycle

@& Ilegal FRAME or IRDY Chg & Illegal DEVSEL Off

@ Illegal FRAME to IRDY @ Illegal DEVSEL On/Off

@ FRAME Offin DAC

@ First LOCK Mot Read

@ I Master-Abort

TRDY# must be deasserted in Tum-a-Round cycle (address phase).

Note — When screening the PCI/PCI-X bus for violations, it may be helpful to mask some
violations that are not important in the working context, so that the Protocol Checker will
not trigger on them.

Details Give a brief description of the selected violation.

View Changes the view mode of the list of violations.

¢ C(Classic View - Violations are listed as they have been in previous versions of BusView.

* Grouped Grid View - Violations are categorized into the groups: Initiator, Target, Parity
and Warnings.

* Tree View - Violations are grouped in the same way as in Grouped Grid view, but are
listed in tree format.

Select AllThe Select All command enables all the possible violations.
Select NoneThe Select None command disables all possible violations.

Clear Resets all triggered violations.

Protocol Checker Output Signal

The trigger signal PCHKTrg is visible in the trace display.
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When the Protocol Checker is used together with the Analyzer (e.g. to identify which cycles caused
a protocol violation), the Protocol Checker output signal is inserted into the Event Patterns window.
This is done by clicking on the signal you want the trigger output to be in front of, and then pressing
Insert on you keyboard to insert signals. Select the signal name PCHKTrg (See “Manipulating Field
Columns” on page 70).

The PCHKTrg signal field can have the following values:

TABLE 6-1. PCHKTrg values

Symbol Value Explanation

Err 1 PCI/PCI-X bus violation
- 0 No violation
X X Don’t care

The PCHKTrg signal will trigger where at least one protocol violation has occurred in a packet.

Trigger External Instruments on Violations

An oscilloscope or external logic analyzer can be triggered by the Protocol Checker in different
ways. To trigger an external instrument, use the external output pin “Trigger Output” on the front
panel of the Vanguard.

This is done by using the trigger output command in the Utilities menu.

Note — The Protocol Checker output signal will not be asserted until 2-4 PCI/PCI-X clocks after
the actual violation is detected on the bus.
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6.4 PCI Protocol Violations

PCI protocol violations

The following classes of PCI bus specification violations are detected.
Target abort, Master abort, PCI bus RST# asserted, and PCI bus PERR# asserted are also detected.

Summary of detected PCI protocol violations

Illegal FRAMEH# Re-Assertion page 137  Illegal Command Response page 149
Illegal FRAME# or IRDY# Change  page 138  Illegal A1/A0 Memory Commands  page 151
FRAMEH# off Before IRDY# page 139 Illegal Linear Address page 152
Incrementing Mode
FRAME# off in DAC page 139 Illegal Configuration 0 Cycle page 153
Illegal FRAME# to IRDY# page 140  BE[3:0]# Change in Data page 154
Illegal IRDY# Assertion page 140  PERR# only on Data Transfer page 155
Illegal LOCK# Assertion page 141 Too Many Clocks in Cycle page 156
First LOCK# not Read page 142 Missing Master Abort page 157
Target Protocol Errors page 143 Illegal Master Abort page 157
Illegal TRDY# Assertion page 144  Illegal Back-To-Back page 158
Illegal Target Change page 144  Data Phase Parity Error page 159
Illegal DEVSEL# off page 145  Address Phase Parity Error page 160
Illegal DEVSEL# on/off page 145  Master Abort page 160
Abnormal STOP# page 146 Target Abort page 161
Illegal STOP# to FRAME# off page 147  RST# Asserted page 161
Illegal A1, A0 & BE[3:0]# page 148  PERR# Asserted page 161
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Illegal FRAME# Re-Assertion

Once FRAMEH# is deasserted, it cannot be reasserted during the same transaction. A transaction is not finished until both

FRAME# and IRDY# is deasserted.

Field“Valus (us—3) -q.120 —0.090 —0.060 —0.030 0.000
% Booknark @
Clack TRIGH  f S Vo W Y W [ S \_
State  |..... ... H Data | T i Y Data )l . .
AD[E3:0] | ........ WFFFFEFEEF Y . .. ... . YFFFFFFFCY .. .. .. .. WFFEFFFEE Y . . . . . . .
C/BE[7:07# ..... ... Y ooooy Y WWrInw SR LD S
REQE 4# 1
ACKG 48 1
FRAME# 1 f ' f
IRDY# 1y S
DEVSEL# 1 f
TRDY4# 1 / \ /
STOR# 1
PCHEtrg Trig I
PCI Spec. 2.1, page 245 - PCI Spec. 2.2, page 251
Rule 8b, and
PCI Spec. 2.1, page 40 - PCI Spec. 2.2, page 49
Section 3.3.3.1
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Illegal FRAME?# or IRDY# Change

Once a master has asserted IRDY#, it cannot change FRAME# or withdraw IRDY# until current data phase completes.

A data phase is completed on every rising clock edge where both IRDY# and TRDY# are asserted.

In the first figure below, the target inserts a wait state, and thus the data phase does not complete until the clock cycle where
both IRDY# and TRDY# are asserted again. The Protocol Checker flags an error because FRAME# is deasserted before that

happens.
In the second figure, the target inserts a wait state ,but the master de-asserts IRDY# before the target completes the data phase
with TRDY#.
Field“Value (us—>)| -0.120 , —0.090 , —0.080 , —0.030 , 0.000
% Bocknark
Clock TRIGM _ f W L L W [ W VS '
State  |........ H Data | T Data i Addr Y T Data .. .
AD[63:0] |........ YFEFFFFEF Y . . YFEFFFEEF VFFFFFFFCC . VFFFFFFFE) . .
C/BE[7:01# ... ... .. ST 11 S Y0000  HWrlnw o ooooy
REQ6 44 1
ACKE4# 1
FRAME# 1 L N
IRDY# 1 e N A
DEVSEL# 1} . N1
TRDYV# i T
STOP# 1
PCHEtrg Trig I
Field“Value (us->) | —{.120 . -0.090 . —0.080 . —0.030 . g.000
& Bookmnark ]
Clock TRIG[\ _ f L L L L W W VS Y
State ... ... .. H Datal T Ty Datal Addr Y Ty Data ... .
AD[£3:0]
C/BE[7:01# ... ... .. ooy 0000y HWrlowvy. . .. o ooooy
REQ6 44 1
ACKE4# 1
FRAME# 1 S
IRDY# 1 e N e N Y R
DEVSEL# 1} Y
TRDV# i . T
STOR# 1
PCHEtrg Trig I

PCI Spec. 2.1, page 246 - PCI Spec. 2.2, page 252

Rule 8d, and

PCI Spec. 2.1, page 26 - PCI Spec. 2.2, page 27

Section 3.2.1
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FRAME# off Before IRDY#

FRAME# can not be deasserted before IRDY# is asserted.

FieldValue {us—:) -0.120 —0.090 —0.0&e0 —0.030 g.oon
% Booknarlk ]
Clock TRIG |\ / \ f \ f \ f i f i f i f i

State | ... .. ... H T NEEY b Data b Addr Y TWY Data . . . |. ..
AD[G3:0] | ........ R WEFFFEEEE & . . . .. ... WEFFFFEEE WFFFFFEEC ¥ . .. . WFFFFFEEE ¥ [ . .
C/BE[7:07# ........ | W ooooy . ... oogo W WWrInwy .. L L S
REQG 4% 1

ACKB4# 1

FRAME# 1 ! j f

IRDY# 1h f b f , { ____
DEVSEL# 17 1
TRDY# 1 Y
STOP# 1

PCHEtrg Trig i

PCI Spec. 2.1, page 246 - PCI Spec. 2.2, page 252
Rule 8¢, and

PCI Spec. 2.1, page 37 - PCI Spec. 2.2, page 47
Section 3.3.1 and Section 3.3.2

FRAME# off in DAC

FRAME# must remain asserted for the cycle following a Dual Address Command (DAC).

Field~Value {u=—:)

% Booknarlk

Clock

State ..., 4 addrl ... ... ..

AD[63:0] |........ ' WIGFFFFFCy . . . WFFFFFFFE W

CoBE[7:0714# ........ % DaACW. ... .. .. W ImtAcky 0000

REQG 4%

ACKR 4%
FEAMER

IRDY#
DEVSEL#

TRDY#

STOP#
PCHEtrg

PCI Spec. 2.1, page 112
Section 3.10.1

PCI Spec. 2.2, page 106
Section 3.9
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Illegal FRAME# to IRDY#
IRDY# Timing Violation, IRDY# must be asserted within 8 clocks of FRAMEH#.

Field“Value {us—3) -0.120 ) —0.090 ) -0 . 060 ) -0.0320 ) 0.000
% Booknark

Claock TRIG |\ f \ f \ f \ f \ f \ f \ f | f \
State H ¥ T

AD[G3:0] | ... ... ..
C/BE[7:01# ... .. . ..
REQE 43
ACKE4#
FRAME#
IRDY#
DEVSEL#
TRDV#
STOP#
PCHEtrg Trig I

PCI Spec. 2.1, page 66

Section 3.5.3.1

PCI Spec. 2.2, page 80

Section 3.5.4.1

and

PCI Spec. 2.1, page 248 - PCI Spec. 2.2, page 255
Rule 27

Illegal IRDY# Assertion

IRDY# must be deasserted in turn-around cycle (address phase).

Field“Value {us—3) -0.1z20 ) —q.090 ) -0 060 ) -0.030 . 0.000
4. Booknark

Clock TRIG |, f i i Y i Y i Y I Y ! kY ! Y ! kY

State | ........ H Data H TW H LELEY S

AD[E3:0] | ........ WEFFFEFEFEE WFFEFFFEC Y . . . . . . .. WEFFFEFFFE N . . . .

C/BE[7:0]# ........ W . .00o0 I HemWr ) .. R A

REQGE4# 1

ACKR4g 1

FRAHE# 1 / Y f

IRDY# 10 f

DEVSEL# 1 S U |

TRDY# 1 N N |

STOPE 1

PCHEtrg Trig I

PCI Spec. 2.1, page 30 - PCI Spec. 2.2, page 39
Section 3.2.4

140 Vanguard User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vMETROW

PCI Protocol Violations

Illegal LOCK# Assertion

LOCK# must be asserted the clock following the address phase and kept asserted to maintain control.

LOCK# must be released whenever an access is terminated by Target-Abort or Master-Abort.

Once lock is established, the target remains locked until both FRAME# and LOCK# are sampled deasserted or the target

signals Target-Abort.

In the figure below, LOCK# is released too late.

% Bookmnark
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

Field~Value {u=—:) —0.120

—0. 090 ) —0. 060 ) —0.030 ) g. 000

TRIG |\ ! ' / ' ! It / It / ! / [ [E— I

........ X

Hibort¥

Trig

PCI Spec. 2.1, page 76

Section 3.6

PCI Spec. 2.1, page 245
Rule 32¢, 32¢g, 31b
PCI Spec. 2.2, page 279

Appendix F.1

Master Rule 3 and 5

Target Rule 2
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First LOCK# not Read

The first transaction of a LOCK# operation must be a read transaction.

Field-Value (us—:) —0.120 \ —0.090 \ —0.0&0 \ —0.030 \ q.ooo
% Bocknark

Clock TRIG f \ f \ f \ f \ f i f i f ! f i

State T H Addr ) T Datay T Data H Addr TW
AD[G3:0] |........ WEBFFFFECY . .. ... .. WEEFFFEFEE ¥ .. . . .. . ¥FFFFFEEE WEFFEEEEC Y .. .. ..
C/BE[7:0]# ........ W HWrInwy R ] o HWrInwy ]
REQG 44 1

ACKE4# 1

FRAME# i Y . 1
IRDY# 0 i / Y ! 1!

DEVSEL# 1 Y i T
TRDV# 1 Y i
STOP# 1

PCHEtrg Trig i

PCI Spec. 2.1, page 76
Section 3.6

PCI Spec. 2.1, page 249
Rule 32d

PCI Spec. 2.2, page 281
Appendix F.2
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Target Protocol

Errors

¢ DEVSEL# cannot be deasserted while STOP# is asserted.
¢ TRDY# can not be active on Target-Abort.

¢ Target must issue DEVSEL# before any other response.

PCI Spec. 2.1, page 42
Section 3.3.3.2.1

PCI Spec. 2.1, page 47
Section 3.3.3.2.1

PCI Spec. 2.1, page 80
Section 3.7.1

PCI Spec. 2.1, page 88
Section 3.6.1

PCI Spec. 2.1, page 24
Rule 29

PCI Spec. 2.2, page 25
Rule 34

Field“Value {us—:) —-0.120 , —0.090 , —0.0&0 , —0.030 , g.ooo
% Booknarlk

Clock TRIG ], f Y f Y f Y £ i f i f i ! i f i

State T b Addr ¥ Data b T Data b Addr Y Tw
AD[BR3:0] | ........ ____  WTIFFFFFC 4 FFEFFFFEE | WEFFFFEFE WFFFEFFFEC Y . . . [ . .
C/BE[7:07# ........ W WWrInwy . . OO00 | W ... gogo W HWrInwy | .

REQG 44 1

ACKB4# 1

FRAWER 1 S 1T
IRDY# 1] Y f , f ,

DEVSEL# 1 ! 1T
TRDY# 1 | 1
STOP# 1

FCHEtrg Trig I
FieldValue {us—:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.oon

% Booknarlk

Clock TRIG |\ / \. f \. f \. i i f i f ", ! i f i

State T b Addr T TAbort ¥ Data T Data b Addr Y Tw
AD[G3:0] | ........ WZIFFFEECY . . WEFFFEEEE & . . . .. . .. ¥FFFFFEEE WFFFFFFEC ¥ . . [ .

C/BE[7:07# ........ W WWrTnwy . . ooooy W ... gogo W HWrInwy | .

REQG4# 1

ACKB4# 1

FRAME# 17 . 1
IRDY# 1] Y f , f ,

DEVSEL# 1 " I
TRDY# 1 I 1
STOP# 1 Y f

PCHEtrg Trig i

- PCI Spec. 2.2, page 53

- PCI Spec. 2.2, page 59

9

5
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Illegal TRDY# Assertion

The first data phase on a Read transaction requires a turnaround cycle with TRDY# deasserted.

PCI Spec. 2.1, page 36 - PCI Spec. 2.2, page 47
Section 3.3.1

Illegal Target Change

Field“Value (us—3) -q.120 —0.090 —0.060 —0.030 0.000
% Booknark @
Clock TRIG ], f i f i f i f Y ! Y ! Y ! Y ! Y

State | ...... .. b Addr ¥ Data ..

AD[A3:0] |........ WZZFFFFFC §FFFFFFEE |
CA/BE[7:071# ........ H HemBEd ¥ .. 0000 A

REQG 44 1

ACKA4R 1

FRAME# i Y !

IRDV# 1 Y i
DEVSEL# 1 Y F A
TRDY# 1 Y i 1
STORE 1

PCHEtrg Trig i

Once a TARGET has asserted TRDY# or STOP#, it cannot change DEVSEL#, TRDY#, or STOP# until the current data phase

completes.

The current data phase is not completed until both TRDY# and IRDY# are sampled asserted, and thus the target cannot de-

assert DEVSEL# the way it is shown below .

Field“Value (us—») | -0.120 —0.0%90 -0.060 -0.030 g.000
% Bookmark ®
Clock TRIG) _ / [ [ [ W W W Y
State  |........ H Data | T Data i Addr Y T Data .. .
AD[63:0] | ........ YFFFFFFFF) . . YFEFFFEEF VFFFFEFECY VFFFFFFEFY
C/EE[7:01# . ... .. .. RIS I D S I S
REQE 4# 1
ACKG 4 1
FRAME# 1 S S
IRDT# i N N
DEVSEL# i S
TRDT# 1h N 1
STOP# 1
FCHEtrg Trig i

PCI Spec. 2.1, page 247 - PCI Spec. 2.2, page 253

Rule 12d
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Illegal DEVSEL# off

Once a target has asserted DEVSEL#, it must not be deasserted until the last data phase has completed.

Field ~Value (us—:)

% Booknarlk

—.120 —(.090 —[.060

~.030 f.000
]

Clock TRIG |, / ', f i / ! /

() S I e w—

State T Data b Addr Y

T

Data )

AD[63:0] VFFFFFEEF VFFFFEFFC Y

VFFFFFEFE Y

C-BE[7:01# F ] W HWrTInwy

W ooon

REQG 44

ACKEB 44

FRAME#
IRDY#

DEVSEL#
TRDY#

o f

STOP#
PCHEtrg

PCI Spec. 2.1, page 247 - PCI Spec. 2.2, page 253
Rule 15

Illegal DEVSEL# on/off

DEVSEL# should not be asserted in the address phase or when the bus is idle.
transaction is completed, unless it is a Target-Abort termination.

Field~Value {u=—:)

% Bookmnark

—q.120 —0. 090 —0. 060

DEVSEL# should not be deasserted before the

g. 000

Clock TRIG |\ ! ' ! It /

S I s e

State T Datalf T Addr ) T

b Datalf

AD[G3:01 | ..., ... M. . . .  WFFFFFFFE Y. .. . . . . WEFFEFEFEC Y . . . . .. ..

VFFFFFFFE Y

CABE[7:0]4# W HWrInvy

HEN L

REQG 44

ACKB 44

FRAME#
IRDY#

DEVSEL#

TRDY#

STOP#
PCHEtrg

PCI Spec. 2.1, page 249
Rule 33, 35
PCI Spec. 2.2, page 255
Rule 28, 30
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Abnormal STOP#

Abnormal stops can be divided into three points:

e STOP# fails to be deasserted the cycle immediately after FRAME# is sampled deasserted.
¢ When STOP# is low, FRAME# and IRDY# cannot both be high.
* Once STOP# is asserted, it must remain asserted until FRAME# is deasserted.

The figures below violates the two first rules.

STOP# is deasserted too late

Field“Valus (us—>) -0.1z20 ) —q.090 ) —0. 060 ) -0.030 . 0.000
% Bookmark

Clock TRIG |, f i f i I M I M I M I M ! Y ; k!

State | ........ H Tdwd N o T Data . .

AD[E3:0] | ........ WFFFFEFEF | WFFFFFFEE ¥ . .

CA/BE[7:071# ........ ] R PN

EEQGR4# 1

ACKA4R 1

FRAMES 1 f

IRDV# 10 / Y f

DEVSEL# 1 N N |

TRDV# 1 v

STOP# 1 f

PCHEtrg Trig 1

Illegal FRAME# and IRDY# with STOP#

Field“Value {us—3) -0.120 . —0.090 . —0.060 . —-0.030 . 0.000
% Booknark

Clock TRIG ', f \ f \ ! i ! i F i ! , ! \ I§ i

State | ... ... .. H Ty Data . . . ... H Addr Y Ty NELEY

AD[£3:0] VFFEFFFFFY ...

C/BE[7:01# ... .. .. | V. ooooy ..  HWrlowy . . ooooy ..

REQ64# 1

ACKG4# 1

FRAME# 1 L U |

IRDY# 2 N N 4

DEVSEL# 1 I Y |

TRDY# 1 2 N 4

STOR# 1 i f

PCHEtrg Trig I

PCI Spec. 2.1, page 247 - PCI Spec. 2.2, page 253
Rule 12¢, 12f
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Illegal STOP# to FRAME# off

When STOP# is asserted with FRAME# active, the Master must de-assert FRAME# as soon as it can drive IRDY#.

In the figure below, the master drives IRDY#, but FRAME# remains asserted.

Field~Value {u=—:) —0.120
% Bookmnark

—0. 090 ) —0. 060

—0.030 ) g. 000

Clock TRIG |\ / k! f k! / S S j Y L — L

State ..., . ... b Tdwod

b Fetry ¥ ...

AD[63:0] | ..... ...

C/BE[7:07# ..... ...

REQG 44

ACKB 44

IRDY#

DEVSEL#

1
1
FRAME# 1
1
1
1

TEDY#
STOP# 1 Y

PCHEtrg Trig

PCI Spec. 2.1, page 247 - PCI Spec. 2.2, page 253
Rule 12¢
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Illegal A1, A0 & BE[3:0]#
A target must abort I/O transfers with illegal combination of AD1, ADO and corresponding C/BE# for 1/O cycle.

The legal combinations are shown in the table below.

AD1 ADO |C/BE[3]# [C/BE[2)# |C/BE[1}E |C/BE[O]
0 i} by x X 0
0 1 X x I} 1
1 i X S i 1
1 1 I 1 1 1
C/BE# is 0x0001 and AD[1:0]=00, which is not a valid combination
Field“Valus (us—>) —0.120 ) —0.090 ) —0.060 ) —0.030 ) [.000
% Booknark
Clack TRIGH _ f VW VW VW VW VW v N Y
State Data Addr Y TW N Datal) Ty Data b Addzr T Data
AD[63:0] |FFFFFFFF {2500FFFCy .. .. . . WFFFFEE . ¥ . WFFFFFFEE WFFFFFFEC % . Y FFFHFFEE
C/EE[7:01#|....0000)  T-OWey L1 S L ITIY]  WWrInw Y [ooon
REQE 44 1
ACKG 4% 1
FRANE# 10 f ! f
IRDY# i Y [ Y
DEVSEL# 0 Yy A e
TEDY# 0 \ ) e
STOR# 1
PCHEtrg Trig I
PCI Spec. 2.1, page 27
Section 3.2.2
PCI Spec. 2.2, page 28
Section 3.2.2.1
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PCI Protocol Violations

Illegal Command Response

Targets must not respond to Reserved (0100, 0101, 1000 or 1001) commands or the Special Cycle (0001) command.

Field VWalue (us—:) —0.120 —0.090 —0.060 —-0.030 0.000
% Booknarlk ]
Clock TRIG |\ ! \. f \. f \. f \. f ", ! Y

State Data Addr ¥ TWY Data ) T Data b Addr Y T Data
AD[63:0] FFFFFEFF WEFFFFFEEE | WEFFFFFEEE WEFFFFEEEC Y .. . ... ¥FFFEFEEE
CABE[7:01#% ....0000) Specialy . . . R ] W HWrTInwy PR ]
REQGE 4% 1

ACKE 4% 1

FRAME# 1l . . 1
IRDY# o N
DEVSEL# 0 ", S |
TRDY# 0 ', |
STOP# 1

PCHEtrg Trig f
Field“Valus (us—3) —n.120 —0.090 —0. 060 -0.030 0.000
% Bookmnark ]
Clock TRIG ], ! i f i f i I i f i f ", § Y

State Data Addr Y Ty Datal) Ty Data b Addr Y Ty Data
AD[63:0] |FFFFFFFF [ Z6FFFFFC ) . . . . . VFEFFFFFE y . . VFFEFEFEF WFFFFFFFC Y . ... .. . $FFFRFFFE
C/BE[7:0]# ....0000% Resl . . . . L L ] W HWrTnwy . L]
REQGE 4% 1

ACKE 4% 1

FRAME# 1l . . 1
IRDY# o e
DEVSEL# 0 Y S
TRDV4# 0 ", S |
STOP# 1

PCHEtrg Trig !
Field“Valus (us—3) —0.120 —0.090 —0.060 -0.030 g.000
% Booknarlk

Clock TRIG ], ! i f i f i £ i f i f i § M I M

State Data Addr T Datay T Data b Addr Y T Data
AD[63:0] |FFFFFFFF [{Z6FFFFFC ) .. .. .. . WFFFEFFFFE . . . . . . WFFEFFFEE WFFFFFFEC Y . . .. .. . WFFFRFFFE_
CoBE[7:071# ... .0000% = R ] W HWrTInwy PR ]
REQG6 44 1

ACKE 4% 1

FEAME# 10 S ... /71
IRDY# o e
DEVSEL# 0 \ R
TRDV4# 0 ", S |
STOP# 1

FCHEtrg Trig I
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Illegal Command Response (Continued)

PCI Spec. 2.1, page 22
Section 3.1.1
PCI Spec. 2.1, page 81
Section 3.7.2
PCI Spec. 2.2, page 90
Section 3.6.2

Field“Valus {us—:} —0.120 , —0.090 , —0.060 , —0.030 , q.o00
% Bocknark

Clock TRIG [\ f Y f Y f Y f Y f Y f Y f i f Y

State Data Addr ¥ T Datay T Data b Addzr T Tata
AD[%3:0] |FFFFFFFF jZ&FFFFFCY . WFFFFFFFE) . . WEFFFEFEEE VFFFFFFEC ) .. ... . 4FFFHRFFFE
CABE[7:07# ... .0000% EEEE L 1 S F N ] W HWrInww .. ... . R L]
REQE 4% 1

ACKB4E 1

FRAME# 10 F L N Y R
IRDY# o/
DEVSEL# 0 ", S |
TRDY# 0 Y S
STOFP# 1

PCHEtrg Trig i
Field“Valus {us—:} -0.120 \ —0.090 \ —0.0&0 \ —0.030 \ g.oon
% Bocknark ]
Clock TRIG ], f Y f Y f Y f Y £ i f i f A f i

State Data i Addr ¥ T Datal Ty Data H Addr T Data
AD[63:0] |FFFFFFFF {Z26FFFFECY .. . . WFFFFFEFE 4 . . . WFFFFFEFE WFFFEFFFECY .. .. . 4FFFRFFEFE
C/BE[7:01# .... 0000 EEL N N ] W HWrTnwy . ... ... . ]
REQ64# 1

ACKBdE 1

FRAME# 1M N S B
IRDY# o /|
DEVSEL# 0 ", S |
TRDY# 0 \ R
STOFP# 1

PCHEtrg Trig i

- PCI Spec. 2.2, page 22
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PCI Protocol Violations

Illegal A1/A0 Memory Commands

All 2.1 compliant devices with AD[1:0] equal to 0,1 and 1,1 must terminate the data transfer after the first data phase, when

the Command field indicates a memory command.

In the figure below, STOP# should be asserted to indicate termination after the first data phase.

Field\Value (us—>) | -0.120 ) —[.090 ) —0.060 ) -0.030 q.000
% Bookmnark ]
Clock TRIG |, / i f i f i I i f i i \ § Y

State Data Addr Y T Datal Ty Data b Addr Y Ty Data
AD[63:0] |FFFFFFFF jfI0FFFFFD ) . . . . WFFFEFFFE Y . . . . . . WFFEEFFEFEE WFFFFFFFC Y . ... .. . $FFFRFFFE
C/BE[7:014# ....0000% HWrlowvy . ... . . N ] W HWrTnwy W [onan
REQGE 4% 1

ACKA4# 1

FRAME# 10 F e N S B
IRDY# o e
DEVSEL# 0 y |
TRDV4# 0 ", S |
STOP# 1

FCHEtrg Trig I
Field\Value (us—>) | -0.120 ) —(.090 ) —0.060 ) -0.030 q.000
% Booknarlk ®
Clock TRIG |, / i f i f i £ i f i I h § M I M

State | ... . ... H Data T Data b Addr T IELEY

AD[63:07 | ........ VFFFFFFFF . VFFFFFFFF VFFEFFFFCY . ... .. .. VFFFFFFFF ... .. |
C/BE[7:0]0# ........ W ooooy ] W HWrInw . N onooy .

REQGR 4% 1

ACKA4# 1

FRAMER 1 A U

IRDY# Y e W 2 Y Z e B
DEVSEL# 1l L e
TRDV# 1h . . 1
STOP# 1

FCHEtrg Trig I

PCI Spec. 2.1, page 28
Section 3.2.2

PCI Spec. 2.2, page 29
Section 3.2.2.2
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Illegal Linear Address Incrementing Mode

The Memory Write & Invalidate Command can only use the Linear Address Incrementing Mode (AD[1:0] = 0,0).
In the figure below, the C/BE# field signals a Memory Write & Invalidate Command, but the Address is 0OXFFFFFFFD, i.e.

AD[1:0]=0,1.
Field\Value (us—>) —-0.120 , —0.090 , -0 .060 , —(0.030 , 0.000
% Bookmark
Clock TRIG f " f " f i f ", F ", I ", I ", F i
State Data Addr Y T Datal T Data b Addr Y Ty Data
AD[A3:0] |FFFFFFFF [ 1ZFFFEEDY . .. .. . 4FFFFEFEE 4 . . . .. . WEFFFFFEEE WEFFFFFFC Y . WFFFRFEFFE
C/BE[7:01#|.... 0000 ) HWelnwy_ . . ooooy ] W MW lnv iy S L]
REQE 44 1
ACKE4# 1
FRAHE# 1M . .. 51
IRDY# o/ /. |
DEVSEL# 0 il |
TRDV# 0 ", S |
STOR# 1
PCHEtrg Trig I
Field\Value (us—>) —0.120 , —0.090 , —0.060 , —(.030 , 0.000
% Booknark @
Clock TRIG i f Y f Y f Y / " F " F " F ", F i
State ™ u Addr [ T Data ) Ty Data I Addr ) ™
AD[E3:0] | ........ ____  YICFFFFFEY . .. .. . WFFFFFFFE ) . .. . . . .. WFFEFFFEE WFFFEFFFC Y . . .
C/BE[7:01# ........ MW lnvy W ooooy L] W HWrlnwy [ .
EEQGR4# 1
ACKE4# 1
FRAME# 1 /L W A B
IRDV# 0 " I ", F i
DEVSEL# 1 \ L
TRDV# 1 Y 1
STOP# 1
PCHEtrg Trig I
Field“Value (us—3) -q.120 i —0.090 i —0.060 i —0.030 . 0.000
% Booknark @
Clock TRIG ], f i f i f i ! Y ! Y ! Y ! Y ! Y
State ™ u Addr [ T Data ) Ty Data I Addr ) ™
AD[62:01 |........ VIZFFFFEE Y. VEFFFEFEFEE . VFFFEETEE WEFFEFFECY . [ .
C/BE[7:01# ........ MW lnvy W ooooy L] W HWrlnwy [ .
REQE 44 1
ACKE4# 1
FRAME# i Y . 1
IRDY# 0 " I ", F i
DEVSEL# 1 Y 1
TRDV# 1 Y . 1
STOP# 1
PCHEtrg Trig i

PCI Spec. 2.1, page 28

Section 3.2.2

PCI Spec. 2.2, page 29

Section 3.2.2.2
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Illegal Configuration 0 Cycle

Type 0 Configuration cycle claimed by a Bridge device. Type 0 configuration cycles are not propagated beyond the local PCI
Bus. It must be claimed by a local device within SLOW decode timing, or terminated with Master-Abort. Type 0 configuration

cycle is when AD[1:0] = 00.
In the figure below, DEVSEL# is not asserted until the 4th clock after the 1st FRAME#, violating the SLOW decode timing

requirements.

% Booknarlk
Clock

State S
AD[63:0] L
C/BE[7:07# ....
REQG 44

ACKB4#

FRAME#

IRDY#

DEVSEL#

TRDY#

STOP#

PCHEtrg

PCI Spec. 2.1, page 87
Section 3.7.4

PCI Spec. 2.2, page 31
Section 3.2.2.3.1

Field ~Value (us—:)

—0.090 \ —0.0&e0 \ —0.030 \ g.oon
]
TRIG |\ / Y f \ ! t / . / ! iy [ [ [E—
b Data b Addr Y TW Data . . . . .. ..
VFFFFFFEE VFFFFFFFC Y. ... .. VFFFFFFEF Y. . .. .. ..
W .. gogo W WMWrInwy . . . ooooy
A U |

L — L

L —

| e s——

Issued October 24, 2007

Vanguard User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

153



Protocol Checker VIT\ETROW

vation deployec

BE|[3:0]# Change in Data

Byte Enables must be valid throughout each data phase independent of the state of IRDY#. IRDY# can be deasserted to add
wait states, but Byte Enables must remain valid prior to actual data transfer.

A data phase cannot be completed before TRDY# is asserted, so BE[3:0]# must be valid until TRDY# is asserted regardless of
the IRDY# state. This is clearly not the case in the figure below.

Field“Valus {us—:} -0.120 \ —0.090 \ —0.0&0 \ —0.030 , g.ooo
% Bocknark

Clock TRIG ! ' ! h ! i\ / \ S \ ! \ ! LU [
State  |........ H Data | Ty Tata H Addr Y T Data) . . . .. .

AD[G3:0]
C/BE[7:01#|. .. .. . .. T S L Vo . iio0y . .. . 0000y HWrlow).. ... ... ooy
REQ64# 1
ACKE4# 1
FRAME# 1 L W |
IRDY# 1 f \ f \ | S R
1
1
1

DEVSEL#
TRDY#
STOR#
PCHEtrg Trig I

PCI Spec. 2.1, page 29 - PCI Spec. 2.2, page 39
Section 3.2.3
PCI Spec. 2.1, page 36 - PCI Spec. 2.2, page 47
Section 3.3.1
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PERR# only on Data Transfer

PERR# must be reported 2 clocks after the data transfer in which the error occurred.

Write transaction
PERR# can be asserted prior to the actual transfer in which an error occurred when IRDY# is asserted and the target is
inserting wait states.

Read transaction
PERR# can be asserted prior to the actual transfer in which an error occurred when TRDY# is asserted and the master is
inserting wait states.

Field VWalue (us—:) —0.120 \ —0.090 \ —0.060 \ —0.030 \ q.o00
% Booknarlk

Clock TRIG |\ ! \. f i f i i i f Y ! Y ! Y / Y

State | ... . ... b Addr ¥ Ty Data ¥ . . .. .. ..

AD[63:01 |..... ... VOSFFFFFCY . .. ... . VFFFFFFFC Y . .. .. .

C/BE[7:0]0# ........ H HemWr ) PN

REQGE 4% 1

ACKA4# 1

FEAHE# I Y )

IRDY# 1 i f

DEVSEL# 1 i f

TEDY# 1 i f

STOP# 1

PCHEtrg Trig I

PCI Spec. 2.1, page 98
Section 3.8.2.1
PCI Spec. 2.2, page 96
Section 3.7.4.1
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Too Many Clocks in Cycle

All targets are required to complete the initial data phase of a transaction (read or write) within 16 clocks from the assertion of
FRAMEH#. The exception is for host bus bridges which are granted an additional 16 clocks, to a maximum of 32 clocks, to
complete the initial data phase when the access hits a modified line in a cache. The Protocol Checker reports a violation if the
initial data phase is not completed within 32 clocks.

Each successive data transfer, and the final transfer must complete in 8 clock cycles.

Initial Data Transfer has too many (33) clock cycles

ield“Value (us—3 ., -0.525 . -0.450 , , ., -0.3%5 , . . -0.ag0 . . -0.23s ., . -0.150 , . . -0.07%
% Bookmark
Clock L N O O O N e I O N O O N O N N N W e N Y VY VRV VY
Stats W EE b
AD[63:0] | ... [FEECy
C/BE[7:0]# ... B
REQ64#
ACKE 44
FRAMEH
IRDY#
DEVSEL#
TRDV#
STOR#
PCHEtrg

i

=i
T T

|

=
-

Second Data Transfer has too many (9) clock cycle

Field“Value (us—3) i —0.210 i —0.180 i —0.,150 i —0.120 i —0.,090 i =]

4 Bookmark
Clock 1 N L N O O L e L S S o S L S R S [ v
State Data H Tata f ] M Tara )
AD[B3:0] FFFFFFFFE Y FEFEEETE R W FEEFEEEE )
C-BE[7:014 ....0000 LI T o ....nnnn)C
REQE 44 1
ACKA4# 1
FRAME# 1 FA
IRDY# 0 f | O —
DEVSEL# 0 '
TRDY# o W s
STOP# 1
FCHEtrg —

PCI Spec. 2.1, page 66

Section 3.5.3.1

PCI Spec. 2.2, page 81

Section 3.5.4.1

PCI Spec. 2.1, page 248 - PCI Spec. 2.2, page 254

Rule 25, 26
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Missing Master Abort

The master must terminate a cycle when DEVSEL# is not asserted on the 4th CLK after the 1st FRAME#.

In the figure below, DEVSEL# is not asserted until the 5th clock after the 1st FRAME#, and thus the master should have

terminated the cycle.

ield~Value {(us—3
& Bookmark
Clock

—0.150 -0 iz0 —0.,090

—0 060

-0, 030

0,000

TRIGHR S 7 v S T S S T T

State T W Addr ) W

X

T

AD[B3:0]

C/BE[7:0]# ....

REQ64#

ACKR4#
FRAME#

DEVSEL#

1
1
1]
IRDY# 1]
1]
TEDY# 1

1

STOF#
FCHEtrg

Trig

PCI Spec. 2.1, page 80
Section 3.7.1
PCI Spec. 2.2, page 89
Section 3.6.1

Illegal Master Abort

If DEVSEL# is asserted, Master Abort is not permissible.

Field ~Value (us—:)

% Booknarlk

—.120 —(.090 —[.060

~.030

f.000

Clock TRIG |, / ', f i / ! /

State | ... .. ... A

AD[E3:0]

C/BE[7:07# ..... ...

REQG 44

ACKEB 44

FRAME#

DEVSEL#

1
1
1

IRDY# 1 !
1
TRDY# 1
1

STOP#
PCHEtrg

PCI Spec. 2.1, page 39 - PCI Spec. 2.2, page 50
Section 3.3.3.1
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Illegal Back-To-Back

DEVSEL#, TRDY# or STOP# must be deasserted the clock following the completion of the last data phase. If they remain
asserted for an additional clock, as shown below, a fast Back-To-Back cycle is not allowed.

Field“Value (us—:) —-0.120 . —0.090 . —0.060 . —0.030 . 0.000
% Booknark

Clock TRIG |, f \ f \ ! \ ! \ f i ! i ! \ ! i

State | ........ H Tata o I T Data . .

AD[E3:0] | ........ WFFFFFFEF Y FFFFFFFCY..... .. . §FFFFFEFE G . ... .. .

C/BE[7:01# ... .. .. Y0000 Y WWrlnvy .. Vo ooooy

REQ64# 1

ACKG4# 1

FRAME# 1 f Y f

IRDY# 14 / Y /

DEVSEL# 1 L W |

TRDV# 1 L U

STOP# 1

PCHEtrg Trig I

PCI Spec. 2.1, page 247 - PCI Spec. 2.2, page 253
Rule 12f
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Data Phase Parity Error

PCI bus PAR does not correctly reflect the parity of AD[31:0] and C/BE[3:0] in the data phase. PAR is reported the clock after
the data phase. The number of ones on AD[31:0], C/BE[3:0], and PAR, should equal an even number.

PCI bus PAR64 does not correctly reflect the parity of AD[63:32] and C/BE[7:4] in the data phase. PAR64 is reported the
clock after the data phase. The number of ones on AD[63:32], C/BE[7:4], and PAR64, should equal an even number.

Field“Valus (us—3) —n.120 —0.090 —0. 060 -0.030 0.000
% Bookmark

Clock TRIG |, / i f i f i I Y i Y i \ § Y i Y

State | ..., ... H T Datay T Data b Addr Y T Datay . . [ ...
AD[G3:0] | ..... ... W ... . WFFFFFFFEF, . ... .. .. WEFEFFFFEE WFFFFEFEC Y . . WFFFFEEFE ¥ | .
C-BE[7:00# ........ R I W . ... ooga W HWrTowy ... ... T A
REQGE 4% 1

ACKRd# 1

FRAWER# 1 S v f

IRDYV# 10 ! 1! ! ) ! —
DEVSEL# 17 1
TRDV# i A Y A
STOP# 1

PCHEtrg Trig i
Field“Valus (us—3) —n.120 —0.090 —0. 060 -0.030 0.000
% Bookmnark

Clock TRIG |, / i f i f i I Y i Y i \ § Y i Y

State | ... ... .. H Data ) I Data H Addr Y TW Y Data . . ... .

AD[G3:0] | ........ FEFFFEEEE .. . . . FEFEFFFETTE WEFEFFFEC ) . ... FEFFEEEEE & . . . . . . ..
C/BE[7:074# ........ vooooooon wogoooaoo W MWrInwy . .. yogogogooy ...
REQ64# 1 I

ACKG 43 1h . . 1
FRAWER# 1 S v

IRDY# i T
DEVSEL# 1h . N 1
TRDY# 1h . . 1
STOP# 1

FCHEtrg Trig I

PCI Spec. 2.1, page 95
Section 3.8.1

PCI Spec. 2.2, page 94
Section 3.7.1

PCI Spec. 2.1, page 109
Section 3.10

PCI Spec. 2.2, page 102
Section 3.8
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Address Phase Parity Error

PCI bus PAR does not correctly reflect the parity of AD[31:0] and C/BE[3:0] in the address phase. PAR is reported the clock
after the address phase. The number of ones on AD[31:0], C/BE[3:0], and PAR, should equal an even number.

PCI bus PAR64 does not correctly reflect the parity of AD[63:32] and C/BE[7:4] in the address phase. PAR64 is reported the
clock after the address phase. The number of ones on AD[63:32], C/BE[7:4], and PAR64, should equal an even number.

Field“Valus (us—>) —0.120 i —0.090 i —0.060 i —0.030 . 0.000
% Bookmark

Clock TRIG |, f i f i f i f i I Y i Y i Y i Y

State Data i Addr ¥ T Datal Ty Data H Addr T Data
AD[63:0] |FFFFFFFF {dIFFFFECY .. . . WFFFFFEFE § . . . WFFFFEFEE WFFFFFFEC Yy .. .. .. 4FFFRFFFE
CABE[7:0]# .. .. 0000 HWrlInwi_ ... .. .. I . ... oogo W HWrTnwy . ... ... . W Jooag
REQG 44 1

ACKBdE 1

FRAME# 1 . . 1
IRDY# o/ |
DEVSEL# 0 ", S |
TRDY# 0 \ R
STORE 1

PCHEtrg Trig i
Field“Valus (us—>) —0.120 i —0.090 i —0.060 i —0.030 . 0.000
& Bookmnark

Clock TRIG |, f i f i f i f i I Y i Y i Y i Y

State Data Addr Y T Datal T Data b Addr Y Ty Data
AD[A3:0] |FFFFFFFF {1FFFFEFCY . . . . . . . FEFEFFFEE y . . . . . . .. FEFFEEEEE WEFFFEFFFEFC Y . . . KFFFRFFFE
C-BE[7:0]4 00000000 rInwy ... nOoooooooa. wonooooan W WWrTnwy ... WVoooqooon
REQG4# 10 S N Y
ACKE4# 0 ", S |
FRAME# 1 . . 1
IRDY# o e
DEVSEL# 0 Y S
TRDV# 0 ", S |
STOR# 1

PCHEtrg Trig I

PCI Spec. 2.1, page 95

Section 3.8.1

PCI Spec. 2.2, page 94

Section 3.7.1

Master Abort

Master Abort is not a violation.

PCI Spec. 2.1, page 39 - PCI Spec. 2.2, page 49

Section 3.3.3.1
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Target Abort

Target Abort is not a violation.

PCI Spec. 2.1, page 47 - PCI Spec. 2.2, page 59
Section 3.3.3.2.1

RST# Asserted

PCI bus RST# asserted is not a violation.

PCI Spec. 2.1, page 9 - PCI Spec. 2.2, page 9
Section 2.2.1

PERR# Asserted

PCI bus PERR# asserted is not a violation.

PCI Spec. 2.1, page 12 - PCI Spec. 2.2, page 12
Section 2.2.5
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6.5 PCI-X protocol Violations

PCI-X protocol violations

The following classes of PCI-X bus specification violations are detected.

Target abort, Master abort, High and Low address parity error, High and Low data parity error, PCI-
X bus PERR# asserted, PCI-X bus SERR# asserted, PCI bus RST# asserted are also detected.

Summary of detected PCI-X protocol violations

Illegal FRAME# Assertion page 163 High Address Change in DAC page 188
Illegal FRAME# Deassertion page 164  Bus Command Change in DAC page 189
No Termination When Byte Count Satisfied page 164  AD[63:32] Not High in Attribute Phase page 189
Burst Termination Not on ADB page 165  C/BE[7:4]# Not High in Attribute Phase page 190
REQ64# Not Synced to FRAME# page 165  C/BE# Not High in Response Phase page 191
ACK64# Not Synced to DEVSEL# page 166  C/BE# Not High in Data Phase page 192
ACK64# without REQ64# page 166  Wait States Not in Pair for Write/Split Completion  page 193
Illegal IRDY# Assertion page 167  Wrong Odd DWORD Data Copy page 194
Illegal IRDY# Deassertion page 168  Wrong Odd DWORD BE Copy page 194
Illegal DEVSEL# Assertion page 169  Data Change in Target Response Phase page 195
Illegal DEVSEL# Deassertion page 169  BE Change in Target Response Phases page 196
Illegal STOP# Assertion page 170 Wait State Data Toggle Error page 196
Illegal STOP# Deassertion page 170  Wait State BE Toggle Error page 197
Illegal TRDY# Assertion page 171  Missing PERR# on High Bus Parity Error page 198
Illegal TRDY# Deassertion page 171  Missing PERR# on Low Bus Parity Error page 198
Missing Master Abort page 172 PERR# Reported When No Parity Error page 199
Illegal Decode Time page 173 Illegal PERR# Assertion page 200
Split Response, Target Abort, or Retry after 8 page 174  Address Change in Configuration Cycles page 200
Clocks

Single Data Phase Disconnect, Data Transfer, or page 175  Illegal LOCK# Assertion page 201
Disconnect at Next ADB after 16 Clocks

DEVSEL# Asserted in Special Cycle page 176  Illegal LOCK# Deassertion page 202
Split Response after Data Transfer page 176  First Transaction on LOCK# Not Read page 203
Single Data Phase Disconnect after Data Transfer  page 177  Attribute Phase Reserved Bits Not Zero page 205
Retry after Data Transfer page 177  Address Phase Reserved Bits Not Zero page 208
Illegal Target Wait States page 178  Use of Reserved Configuration Type page 209
Illegal Change of Target Signaling page 178  SCE Without SCM page 209
REQ64# Asserted with DWORD Command page 179  SCM Address Not Zero page 210
DAC with High Address =0 page 180  Byte Enable Out of Range page 210
DAC Followed by DAC page 180  High Address Parity Error page 211
DAC Used With No Memory Command page 181  Low Address Parity Error page 211
Use of Reserved Command page 181  High Data Parity Error page 212
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vMETROW

PCI-X protocol Violations

Exceeding 64-bit Address Range
Illegal Address and Byte Enables

Target Respond to Reserved Command

Illegal Split Response

Illegal Target Response to Split Completion

Illegal FRAME# Assertion

page 182
page 184
page 186
page 186
page 187

Low Data Parity Error
Master Abort

Target Abort

SERR# Asserted
PERR# Asserted
RST# Asserted

page 212
page 213
page 213
page 214
page 214
page 215

When FRAME# has been deasserted, it cannot be reasserted during the same transaction. FRAME# can not be asserted during

the bus turnaround cycle.

PCI-X Spec. 1.10.2
and

PCI Spec. AppC
Rule 8b and 8d

Field“Value {us—:) -0.120 —0.090 —0.0&0 g.oon
4. Booknark @
Clock TRIG ], f Y f Y f i I i f i f ", ! ", { Y

State Addr | b Addr
AD[63:0] |A7BB8978 | WEVERTOT
C/BE[7:0]# HemWr W Inthcky . ... . i HenWr
REQG4# 1

ACKRd# 1

FRAME# oy . Y

IRDYV# 1 f

DEVSEL# 1 !

TRDY# 1 f

STOP# 1

PCHEtrg Trig i
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Protocol Checker

vmeTROW

tion deploye

Illegal FRAME# Deassertion

FRAME# can not be deasserted unless IRDY# has been asserted. FRAME# must be deasserted on the later of the following

conditions:

¢ one clock before the last data phase, if the transaction has four or more data phases.

¢ two clocks after the target asserts TRDY# (or terminates the transaction in some other way as described in
PCI-X specification section 2.11.2), if the transaction has less than four data phases.

Field~Value (us—:) —0.120 —0.090 —0.0&0 —0.030 g.oon
& Bookmnark

Clock TRIG ], f Y f Y f i f i I i { ", { ", { Y

State Attrib [l Attrib¥ . W Addx ) Aftrib
AD[G3:0] oooopoon yoogoooooy WFFFEFEED y 0000000
C/BE[7:01# ....0000% . _ 0O00Y% . ... .. " HemRdDW o000
REQ64# 1

ACKe4# 1

FRAME# 1] f Y,

IRDY# 1

DEVSEL# 1

TRDY# 1

STOP# 1

PCHEtrg Trig I

PCI-X Spec. 1.10.2
and

PCI Spec. AppC
Rule 8c

No Termination When Byte Count Satisfied

The initiator must terminate the transaction when the byte count is satisfied.

Note

The byte count of Memory Write transactions must not be counted for bytes whose byte enables are deasserted within the
transaction. In other words, the byte count is the same whether all or none of the byte enables were asserted.

Field~Value (us=—:)

% Bocknark

—g.120

—0. 030

Clock

State

Addr ¥ AttribY

AD[E3:0]

C/BE[7: 004 ... .. .. .

" HemWr . OOO0 . [ .

REQ64#

ACKEb4#
FRAME#

IRDY#

DEVSEL#

|

TEDY#

STOP#
PCHEtrg

1

PCI-X Spec. 1.10.2.6
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VIMETRO B PCI-X protocol Violations

innovation deploye

Burst Termination Not on ADB

The initiator is permitted to disconnect a burst transaction (before the byte count is satisfied) only on an ADB.

FieldValue {us—:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 , g.oon
% Booknarlk ]
Clock TRIG |\ / \. f \. f i i \. f i f ", ! i f Y
State Tfg¢sp b Addr ¥  Attriby Hesp
AD[63:0] | ........ ){ ........ FEEEE ENTNR I EEE S S N
C/BE[7:07# ........ } W HWrBIl . o000y . [ ..
REQGE 4% 1
ACKB4# 1
FRAME# 1]
IRDY# 1
1
1
1

DEVSEL#
TRDY#
STOP#

PCHEtrg Trig !

LR W VS

PCI-X Spec. 1.10.2.8

REQ64# Not Synced to FRAME#

A 64-Dit initiator asserts and deasserts REQ64# with the same timing as FRAME# except by host bridge to signal bus mode
during bus initialization.

Field“Value {us—3) -0.120 ) -0.090 ) —0.0&0 ) -0.020 ) 0.000
% Booknark

Clock TRIG |\ f \ f \ f \ f \ ! \ ! i I i ! i

State Addr ¥ sta b Addr
AD[63:0] (11223344 K AR S W mﬂﬁmmm?ﬂ ........ Y IT1743344
C/BE[7:0]# HRdB1k yITIITIII1 | S Y WRABIE
REQ6 4% 0 f Y

ACKE 4% 1 f

FRAWE# 0 / ,

IRDY# 1 f

DEVSEL# 1 f

TRDY# 1 /

STOP# 1

PCHEtrg Trig {
Field“Value {us—3) -0.120 ) -0.090 ) —0.060 ) -0.0z30 ) 0.000
% Bookmark

Clock TRIG |\ f \ f \ f \ F i ! i ! , I , ! ,

State Data b Addr Y Attribl TRe=p f Wait ¥ Data

AD[R3:0] 871E12D8 [ 11773344 ¥050z081dy .. YEIATRRIB{9119F741 W EVIEIZDB
C-BE[7:01# ....1111 % WEAETRY . (ooooy . ... . . W 1111

REQE 4 1 ", T
ACKE 4% 1

FRAME# 17 A
IRDY# 0 Y

DEVSEL# 0 Y

TRDY# 0 Y

STOP# 1

FCHEtrg Trig I

PCI-X Spec. 2.12.3
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Protocol Checker

vmeTROW

tion deploye

ACK64# Not Synced to DEVSEL#

A 64-bit initiator asserts ACK64# with the same timing as DEVSEL# to request a 64-bit data transfer. It deasserts ACK64#

with DEVSEL# at the end of the transaction.

Field-Value (us—:) —0.120 —0.090 —0.0&e0 —0.030 g.ooo
% Bocknark ]
Clock TRIG f \. f \. f i f i i i f i f Y ! Y

State Data b Addr ¥ AttribY TRe=sD Wait ¥ Data

AD[E3:0] [871E12DH WIiZ73344y0c0z0820y . . . | KII119F74T ¥E71E1208
C-BE[7:0]#/ 11111111 ¥ HWRABIk Y . . oooO0y . .. .. .. WITTIIITIT

REQE 4% 1 A
ACKB4E 1} ,

FRAME# 1 A
IRDY# 0 it

DEVSEL# 1} ,

TREDY# 0 b,

STOFP# 1

PCHEtrg Trig i

PCI-X spec rev. 1.0 page 102
PCI Spec. 2.2.8.

ACKG64# without REQ64+#

ACK64# must not be asserted in transactions where the initiator has not asserted REQ64# during the address phase.

Field“Valus (us—>) —0.120 —0.090 —0.060 —0.030 [.000
% Bookmark
Clack TRIGH  f W W W W W ' Y
State Data Addr Y Attribl THesp | Wait ¥ Data
AD[63:0] |742A0C72 ¥I1223344 yOC020814Y K KIII9F741 FO7IELZDE Gr 28072
C-BE[7:01#|/11111111 Y WRABIRY o000y VITIII11T
REQE 44 1
ACKG 4% 0 \
FRAME# 1, e E—
IRDY# i \
DEVSEL# 0 Y
TEDY# i \
STOP# 1
FCHEtrg Trig S/

PCI-X Spec. 1.10.1

Rule 9

PCI-X Spec. 1.10.7

Rule 7
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VAN ETRO B PCI-X protocol Violations

Illegal IRDY# Assertion

IRDY# must only be asserted on the second clock after the attribute phase.

Field VWalue (us—:) —0.120 \ —0.090 \ —0.060 \ —0.030 \ q.o00
% Bookmark ®
Clock TRIG |\ ! \. f i f i i i f i f Y ! Y / Y

State Data Addr ) Attrib Y Wait b Tata

AD[63:0] | 74zancyz YITZ033ddyOcOz08=0y . . . . . KOT119F 741 ¥o71EI7DE 7IZE0CT 2
CABE[7:01# 11111111} WRAEIk ) . OoOOy . .. . .. . wITTITIIT1

REQ64# 1 .1
ACKA4# 0 \

FRAWE# 1, S B
IRDY# 0 \

DEVSEL# 0 \

TEDY# 0 Y

STOP# 1

PCHEtrg Trig I

PCI-X Spec. 1.10.2
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Protocol Checker

vmeTrOB

1ovation deployes

Illegal IRDY# Deassertion

IRDY# must be deasserted one clock after the last data phase when the transaction has 3 or more data phases. If the transaction

has less than 3 data phases, IRDY# is deasserted two clocks after the target asserts TRDY#.

Illegal IRDY# deassertion when the transaction has 3 or more data phases

Field“Value (us—3) -q.120 —0.090 —0.060 —0.030 0.000
% Booknark @
Clack TRIG, f ' f ' f ' f Y ! Y i Y i Y, / Y
State Dats JOI000TITY . b Addr T AttribY THesp | Wait Tata
AD[63:0] [9119F741 % . . . FEEREEEE E Y DN EFN Y | N FOI19F7 41
C/EE[7: 01411111111 )"~ ¥ WRABIRY 0000y YTIII111T
REQE 43 0 \
ACKG 4% 0y \
FRAME# i \
IRDY# i / Y
DEVSEL# 0y \
TRDY# 0y ',
STOR# 1
PCHEtrg Trig i
Illegal IRDY# deassertion when the transaction has less than 3 data phases
Field“Valus (us—>) —0.120 —0.090 —0.060 —0.030 [.000
% Booknark
Clack TRIG |\ / ' / ' / ' / Y ! Y { Y { Y, { Y
State Data Datay TResp . .. ... .. b Addr T Attriby THe=p | Wait ¥ Tata
AD[E3:0] BZADEGIB fEZADEGIE ) . .. . . . WI1Z23340 05020808 . ... KBZATERIEB
C-BE[7:0]#/11111111 ¥ITIIIL1LY Y WRABIRY . o000y VITIIITIT
REQ6 44 0 Y
ACKG 4% i / \
FRAME# 0 !
IRDY# i f 3,
DEVSEL# 0 / A
TEDY# i f Y
STOR# 1
PCHEtrg Trig I
PCI-X Spec. 1.10.2
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vMETROW

PCI-X protocol Violations

Illegal DEVSEL# Assertion

DEVSEL# must not be asserted when the bus is idle or in Address Phase, except by host bridge to signal bus mode during bus

initialization.

% Booknarlk
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

Field ~Value (us—:)

—.120

PCI-X Spec. 1.10.3.2

Illegal DEVSEL# Deassertion

DEVSEL# must be deasserted one clock after the last data phase, except when signaling Split Response, Target Abort or

Single Data phase Disconnect.

Field“Value {us—3) -0.120 -0.090 —0.0&0 -0.020 0.000
% Booknark @
Clock TRIG |\ f \ f \ f \ f \ f \ f \ / \ f \
State Data R b Addr T Attriby TRe=sD | Wait ¥ Data
AD[63:0] ... . ... LIl S LSS EEERE TS (IR S S
C-BE[7:0]#/11111111 e Y WRABIRY 0000 .. YITIII11T
REQE 4% 0 !
ACKE 4% 0 f \
FRAWE# 0 Y
IRDY# 0 f \
DEVSEL# 0 f \
TRDY# 0 I \
STOP# 1
PCHEtrg Trig A
PCI-X Spec. 1.10.3.8
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Protocol Checker VF\CTROW

Illegal STOP# Assertion

STOP# can only be asserted during Data Phases, except by host bridge to signal bus mode during bus initialization.

Field~Value (us-:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 , g.ooo
% Bocknark
Clock TRIG f \ f \ f \ f \ f \ f \ f ", f \
State | ... ...
AD[B3:01 | ........
C-/BE[7:014 ........
REQ64# 1
ACKB4E 1
FRAME# 1
IRDY# 1
1
1
1

DEVSEL#
TEDY#
STOR#
PCHEtrg Trig I

PCI-X Spec. 2.11.2,1.10.3.8

Illegal STOP# Deassertion

STOP# must be deasserted one clock after the last data phase, except by host bridge to signal bus mode during bus
initialization

Field~Value (us-:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.ooo
% Bocknark

Clock TRIG f \ f \ f i f i i i f i f ! f Y

State Data | & . b Addr T AttribY TRe=sp ) Devlait Wait ¥ Data
AD[63:0] |E1F8AF02 X ........ FEEEL ENSS ST T WETFHAFTZ
C-BE[7:014# ....1111 } W HWrBIky . O0ooy . .. W JITT1T
REQ64# 1

ACKB4E 1

FRAME# 1} ,

IRDY# 0 f ,

DEVSEL# 1} f A

TREDY# 0 f M

STOFP# 1 !

PCHEtrg Trig i

PCI-X Spec. 2.11.2,1.10.3.8
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vMETROW

PCI-X protocol Violations

Illegal TRDY# Assertion

TRDY# can only be asserted in Data Phases, and no earlier than the clock after DEVSEL# is asserted, except by host bridge to
signal bus mode during bus initialization.

% Booknarlk
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

Field ~Value (us—:)

—.120

PCI-X Spec. 2.11.2,1.10.3.8

Illegal TRDY# Deassertion

TRDY# must be deasserted one clock after the last data phase, except by host bridge to signal bus mode during bus

initialization.

Field“Value {us—3) -0.120 -0.090 —0.0&0 -0.020 0.000
% Booknark @
Clock TRIG |\ f \ f \ f \ f \ f \ f \ / \ f \
State Data R b Addr T Attriby TRe=sD | Wait ¥ Data
AD[63:0] | ... . ... LIl S VITZr33ddyosnsnez0y . | S
C-BE[7:0]#/11111111 e Y WRIEIRY _ooo0y ... YITIII11T
REQ6 4% 0 !
ACKE 4% 0 f it
FRAWE# 0 Y
IRDY# 0 f \
DEVSEL# 0 f it
TRDY# 0 / \
STOP# 1
PCHEtrg Trig I
PCI-X Spec. 2.11.2,1.10.3.8
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Protocol Checker VIT\ETROW

vation deployet

Missing Master Abort

No target asserts DEVSEL# within six clocks after the address phase(s). The Initiator must deassert FRAME# and IRDY#
eight clocks after the address phase(s).

Field“Value {(us—>)-0.210 \ —0.180 \ —-0.150 \ —0.120
% Booknarlk

Clock e L S S S L S L S L S L S L S L S L S L S W I S
State Hibort W Addr yATETrib Y Thesp jevWait VHEBSTE . . W Addr AT
AD[63:0] |.... .. yoizZIonys L (05 A (Y
CABE[7:0]4# ...... ¥pecial ¥ ooooy pecialy. .
REQGE 4%

ACKA 4%
FEAHE#
IRDY#
DEVSEL#
TEDY#
STOP#
PCHEtrg

-0.090 ,  -0.060 -0.030 0

|

/ k! _

[ e e e
A
-

PCI-X Spec. 2.8
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vmeTro B

innovation deploye

PCI-X protocol Violations

Illegal Decode Time

DEVSEL# must not be asserted 1, 5 or more than 6 clocks after the address phase(s).

Field ~Value (us—:)

—.120

% Booknarlk
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

% Bookmnark
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

% Booknarlk
Clock
State
AD[B3:0]
C/BE[7:0]#
REQG 4%
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

PCI-X Spec. 2.8

Field~Value {u=—:)

Field~Value {u=—:)

—(.090

—[.060

~.030

TRIG |, / ', f ', / h / h / L / [ [ [

Data [l Addr

Attrib]

TRe=sD

Wait

b Data

74240072 NITZ7334T

ERRE) S

WE7IETZDE ¥ 74280C7 2

11111111 )} HRABTR

WiIITTTTT

1

—_——

1] Y

10

1]
1] Y

0

1
Trig

—q.120

—0. 090

—0. 060

—0.030

TRIG |\ ! , ! i f . / [ — | —

fu .

........ X

Wait ¥

Data

|

EO1I9F74T

IITITTIT

—q.120

—0. 090

—0. 060

—0.030

TRIG [\ ! \ f

[ W I e v D e e B

Data

b Wait

b Data

74240C72

EO119F74T

FO7IELZDE ) 74240072

11111111

WiIITTTTT

1

—

(I =R == =]

Issued October 24, 2007

Vanguard User Guide

173

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Protocol Checker

vmeTrOB

vation deploy;

Split Response, Target Abort, or Retry after 8 Clocks

If the target signals Split Response, Target-Abort, or Retry, the target must do so within eight clocks of the assertion of

FRAME#.

Split Response after 8 clock
Figld~Value (u=s-—:) | 0,270

—-0,240 -0,210 -0,180 —0,1580 -0,120 —0,090 -l
Az Boolkmark
Claock -5 mﬂ
State SpResp ¥ E3dr Y Beerib TResp | Tait. TR )
AD[63:0] FFFFFFFF }{ 0RTOR00 Y BOOLERLE Y ... .. )( FETEEEET )C
C/BE[?.D]#....IIII}{W}( LIS ST i J_LLL)C
REQE4# 1
ACEE4E 1
FRAME# 00
IRV i !
DEVSEL# i I
TRDV# i Y i
STOP# 1
PCHEtrg -
Target-Abort after 8 clocks
Field-Value (us—3) -0,270 -0,240 -0,210 -0,180 -0,150 -0,120 -0,090 ) -
A Bookmark
Clock =5
State Tahort ) R3dr | AetTib | TR | it oIt
AD[&3:0] | ........ PEEEEEEESIN SR E (T
C/BE[7:01# ........ T LI ST
REQE4# 0h
ACKG 4# i\ N
FRAME# 0h
IRDV# 0 k!
DEVSEL# ! F N
TROV# 1
STOP# 0 W I
PCHEtrg -
Retry after 8 clocks
Field-Valus (us-:)  -0,270 -0,240 -0,210 -0,180 -0,150 -0,120 -0,090 -
A Bookmnark
Clack -5 mmmﬂ
State Retry i R3dr  Aeewib | Tesp Il it Betoy §
AD[62:01 |........ | SEEEIEELLY SN
C/BE[7:0]# . ... ... (L) SESSTLIILY STETTT
REQ64# 0h
ACKG 44 o I
FRAME# 0h
TRV # 0 A
DEVSEL# o\ I
TRDV# 1
STOP# 0 W i
PCHEtrg -
PCI-X Spec. 1.10.3
Rule 4
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vMETROW

PCI-X protocol Violations

Single Data Phase Disconnect, Data Transfer, or Disconnect at Next ADB after 16 Clocks

If the target signals Single Data Phase Disconnect, Data Transfer, or Disconnect at Next ADB, the target must do so within 16
clocks of the assertion of FRAME#.

% Booknarlk
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#

% Booknark
Clock
State
AD[63:0]
C/BE[7:01#
REQG 44
ACKRd#
FRAME#
IRDYV#
DEVSEL#
TRDY#
STOP#
PCHEtrg

% Bookmnark
Clock
State
AD[63:0]
C/BE[7:0]#
REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

PCI-X Spec. 1.10.
Rule 4

Field ~Value (us—:)

Field~Value {u=—:)

Field~Value {u=—:)

—.120 —(.090 —[.060 ~.030 f.000
]

TRIG |\ ! Y f ' ! h / ' / h / P / [
¥ SDtaPhD ¥ DewWaity . ... . .

WITITTTIIT Y

/

—q.120 —0. 090 —0. 060 —0.030 g. 000

TRIGH __/ J— J— L J— S L J— J—
Data H Data
‘E2ADEG 3B FEZADERSE
11111111 WiIiITITT
1 i

=Ar=R=R1 =

—

Trig

—q.120 —0. 090 —0. 060 —0.030 g. 000
]

TRIG) [ L — L — L — L — L — J— L L
DNzt ADE ¥ DH=tADE
EZADEG3E VEZADEG IR
1111 ¥ 1111

1

ooooo/R

Trig

3
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Protocol Checker VmETROm

tion deploy;

DEVSEL# Asserted in Special Cycle
No target is permitted to assert DEVSEL# during a Special Cycle

Field~Value (us-:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.ooo
% Bocknark

Clock TRIG f \. f \. f i f i i i f i f ! f Y

State Addr " Wait | " Addr
AD[B3:01 | ........ |

C-BE[7:0]# Special W Special
REQ64# 1

ACKB4E 1

FRAME# 1} ! Y

IRDY# 1 !

DEVSEL# 1 f

TREDY# 1

STOFP# 1

PCHEtrg Trig i

PCI-X Spec. 2.7.3

Split Response after Data Transfer

A target is not permitted to signal Split Response after signaling data transfer.

Field\Value {us-3) | -0.120 , —q.090 , —q.060 , -0.030 q.000
% Bocknark ]
Clock TRIG / \ / \ ! ' ! \ I Y i kY ! Y ! kY
State Addr [ Wait f Dats ) CSpRespy DevlWaity . .. . . i Addr
AD[E3:0] 459491CCc ¥ ORTICFA0 4 FFFFEFEE 4 . . . . . . . ST ENale)
C/BE[7:01# MRdBlk 1111 SR " HEIEIR
REQG 44 1
ACKR4g 1
FRAHE# 1] f kY
IRDY# 1 !
DEVSEL# 10 /
TRDV# Y |
STORE 1
PCHEtrg Trig I

PCI-X Spec. 2.11.2.4
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VAN ETRO B PCI-X protocol Violations

Single Data Phase Disconnect after Data Transfer

A target is not permitted to signal Single Data Phase Disconnect after signaling Data Transfer.

Field\Value (us—3) | -0.120 -0.030 —0.060 -0.030 g.000
% Booknarlk ]
Clock TRIGY L L v L L L W '
State Addr W SDtaPhDy . o Addr
AD[63:0] |453491CC YFFFFFFEF Y. . ELEE N Lo
C-BE[7:0]# MWrBlk | S Y HUzBIE
REQ6 44 1
ACKG4# 1
FRAME# 0 / Y
IRDY# 1 /
DEVSEL# 1 /
TRDY# 1 /
STOF# 1 Y /
PCHEtrg Trig i
PCI-X Spec. 1.10.3
Rule 6
Retry after Data Transfer
A target is not permitted to signal Retry after signaling Data Transfer.
Field\Value (us—3) | -0.120 -4.030 -0.060 -0.030 §.000
% Booknarlk
Clock TRIGY [ f L L L L L W Y
State Attrib b Retrvi . . .. .. .. b Addr ) Attrib
AD[63:0] (00020878 FE7IEIZDE gv47A0C7 20 . .. .. . . | W I1Z73344y 00040878
C-BE[7:0]#|....0000 | Y WRABIk)_ . [0000
REQ6 43 0 / \
ACKG4# 1 /
FRAME# 0 / \
IRDY# 1 /
DEVSEL# 1 /
TRDY# 1 /
STOP# 1 Y /
FCHEtrg Trig I
PCI-X Spec. 2.11.2.3
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Illegal Target Wait States

A target is not permitted to insert wait states after signaling Data Transfer

Field~Value (us=—:) —0.030
% Bocknark
Clock
State
AD[B3:0]
C-/BE[7:01#
REQ64#
ACKB4E
FRAME#
IRDY#
DEVSEL#
TREDY#
STOFP#
PCHEtrg

—g.120 —.090 —0.060

TRIG |, f ', f i / h / L / [ [ —

........ b Wait ) Data

ATICFAT Y ETFRAFTZ
........ 1117

PCI-X Spec. 1.10.3
Rule 4

Illegal Change of Target Signaling

Once the target has signaled Disconnect at Next ADB, it is limited to signaling Disconnect at Next ADB or Target-Abort on all
subsequent data phases until the end of the transaction.

—0. 030 g.00o
]

Field~Valuse {u=—:)

& Bookmnark

—f.120

Clock

TRIG ) f ' / ' ! \ f It f ! / [ p— S

State
AD[63:0]
C/BE[7:0]#

TRe=sp b Data

H Addr ) Attrib)f

Fesp

FEEEEENTSo QI P 1 S

W MWrEIR . ooo0y . . .. ..

REQ64# 1

ACKEb4# 1

FRAME# 0

IRDY# 1 f
1
1
1

DEVSEL#
TEDY#
STOR#
FCHEtrg

PCI-X Spec. 2.11.2.2
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PCI-X protocol Violations

REQ64# Asserted with DWORD Command

An initiator is not permitted to assert REQ64# when using DWORD commands.

Field“Value (us—3) —0.120 ) —0.090 ) —0.060 ) -0.030 . g.000
% Bookmark
Clock TRIG ], ! i f i f i ! Y ! Y ! Y ! Y ! Y
State | ... .. ... b Addr T Attriby TRe=sD | Wait ¥ Data ) DevlWait . . ... ..
AD[63:01 ... ... —  ymoodopooyogoioeooy . WEFIBEIEDCY .
C/BE[7:0]0# ........ W ConfWry . OO0O0 . . . A
REQE 4# 1 .1
ACKA4# 1
FRAWE# 17 S B
IRDY# 1 " i
DEVSEL# 1 " /
TEDY# 1 i /
STOP# 1
PCHEtrg Trig {
Field“Valus (us—3) —n.120 i —0.090 i —0. 060 i -0.030 . 0.000
% Bookmark
Clock TRIG |, / i f i i Y I Y i Y i \ § Y ! kY
State | ... .. ... H Addry  Attriby TRe=p f Wait ¥ Data¥ Devllait . .. .. .
AD[R3:0] | ........ — yOoo400O0yOooeOesoOy ... .. .. F9BRJEDCY ... .
C-BE[7:00# ........ N T ORdY . togoy ... A
REQE 4% 17 S B
ACKA4# 1
FRAWER# 17 S B
IRDY# 1 " i
DEVSEL# 1 " /
TEDY# 1 i /
STOP# 1
FCHEtrg Trig I

PCI-X Spec. 1.10.1
Rule 7 and 9
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DAC with High Address =0

An initiator is not permitted to generate a Dual Address Cycle when the high address = 0.

Field~Value (us-:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.ooo
% Bookmark

Clock TRIG f \. f i f i f i i Y ! Y ! Y / Y

State Data Addrl){ AddrH At trlh){ TRe=p | Data

AD[B3:0] 2348E49D ICA B g - ]

C/BE[7:0]# 11111111)(W}(_Hmﬂ DDDD}( ........ ){11111111

REQE 4% 0

ACKB4E 1} ,

FRANE# 0h

IRDY# 0 ,

DEVSEL# 1} ,

TREDY# 0 I

STOFP# 1

PCHEtrg Trig I

PCI-X Spec. 1.10.7
Rule 5

DAC Followed by DAC

An initiator is not permitted to signal DAC immediately followed by a DAC command

Field“Value (us—>) | -0.120 , —0.090 , -0.060 , -0.030 , q.000
% Bocknark

Clock TRIG / \ f i I M I M I M I k! ! Y ; k!

State Data Addrl){ AddrH At trlh){ TRe=p | Data

AD[E3:0] |2348E49D ACA R 3 " o

C-BE[7:01% 11111111)! [0} Memorg:{ DDUD){ ........ }(11111111

REQG 4%

ACKA4R \

FRAME# n f\

IRDV# 1] \

LDEVSEL# a h,

TRDY# 1] \

STOP# 1

PCHEtrg Trig 1

PCI-X Spec. 1.12.1
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DAC Used With No Memory Command

An initiator can only use Dual Address Cycle in combination with a Memory Command, except Split Completion.

Field VWalue (us—:) —0.120 \ —0.090 \ —0.060 \ —0.030 \ g.oon
% Booknarlk

Clock TRIG |\ ! \ f \ f \ i i f i f ", ! i f i

State AddrL f AddrL ¥ AddrH Y Attriby TRe=sD | Datay DevlWaity .. .. .. b EddzT
AD[63:0] |CAFECAF0 RCAFECAFT GAEEALBEA VIE0Z0800Y . .. yCDF74069) . . ... . .. ECAFHECAFT
C/BE[7:0]# Dacl  DaCy T 0Rdy . .. OOo0y . ... ... . W IIIT b DAC
REQGE 4% 1

ACKE 4% 1

FRAME# 00 |
IRDYV# 1 Y !

LEVSEL# 1 Y f

TRDV# 1 Y f

STOP# 1

PCHEtrg Trig i

PCI-X Spec. 1.12.1

Use of Reserved Command

Initiators are not permitted to use any of the reserved commands, including Alias to Memory Read Block and Memory Write
Block.

FieldValue {us—:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.oon
4. Booknark

Clock TRIG |\ / \ f \ f i i i f i f ", ! Y ! Y
State Devllait b Addr ¥ Attriby TResp ), Devlait

AD[63:0] | ........ FEEEEPTYUR R0 EER S S

C/BE[7:07# ........ W AMWrBIR o000y . .

REQG 44
ACKB4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

| [ RrRrR oo o
A

PCI-X Spec. 2.4 and 2.6
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Exceeding 64-bit Address Range

Burst transactions are not permitted to exceed the 64-bit memory address space. E.g. the start address plus byte count minus
one must not exceed "FFFF FFFF FFFF FFFF".

us
-3

-8.685

State
Attrib
C/BE[7:08]#
11118888
AD[63:32]
FFFFFFFF
AD[31:8]
16820848

FRAME#
o

REQ6G4#
a

IRDY#
1

ACKG4#
1

DEVUSEL#H#
1

STOPH
1

TRDYH#
1

PBATLrgH
1

PCI-X Spec. 2.6

| LoAddr | HiAddr

Attrib | TResp |

Crata

| Data |

11111111| DualAdr | hunirB Ik

1111DDDD|

¥, , ., @ , |

11111111

FFFFFFFF

|22222222 ey |44444444 |55555555 |BBBBBBBB |?T.-'????T-' |88888888 |QQQQQQQQ|
I

FFFFFFFF|FFFFFFFD|FFFFFFFF

t
16020840 |CDF?4OBQ: |

l2348E4QD|DSQBF238| | |

]

—

]

——
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Illegal Address and Byte Enables

Valid Byte Enable and address combinations for I/0 and DWORD are shown in the table below.
ADJ1:0] Valid BEs

00 xxx0 or 1111

01 xx01 or 1111

10x011 or 1111

110111 or 1111

Valid Byte Enable and address combinations for Memory Write are shown in the table below.
ADJ[1:0] Valid BEs

00 xxxx

01 xxx1

10 xx11

11 x111
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Illegal Address and Byte Enables (Continued)

ADI[1:0]=00
Field“Value (us—>) | -0.120 ) —0. 090 ) —0. 060 ) -0.030 , g.000
% Booknarlk
Clock TRIG [\ / Y f Y f Y ! Y f Y f i ! Y ! \
State Addr ¥ Addr ) Attriby TRe=sD Wait i Datay DevlWaity . . . . .. .. b Addr
AD[63:0] 00040000 00040000 OooozZ0800y . ...~ VFIHE9E. . yoooaoono
C/BE[7:0]# I-0Rd ¥ TA0RdY .. Oooly. . . A b SORd
REQG 4% 1
ACKA4# 1
FRAME# 0 I |
IRDY# 1 \ 7
DEVSEL# 1 \ !
TEDY# 1 i f
STOP# 1
PCHEtrg Trig I
ADI[1:0]=01
Field\Value (us—») —0.120 ) —(.090 ) —0.060 ) —0.030 ) g. 000
% Booknark ]
Clock TRIG |, / i f i f i I i f Y i \ § Y i Y
State Addr Addr )T AttribY TResp I Wait ¥ Data ) DewWaity . ... .. .. H Addr
AD[63:0] |00040001 jO0Od000TyO00Z0800y ...~~~ yF9BS8. . . .y . .. .. . .. HODDE DI
C/EE[7:0]# T-0Wr ) TAoWe . oLl S H 70T
REQGE 4% 1
ACKR A 1
FRAME# 00 |
IRDY# 1 , f
DEVSEL# 1 \ !
TEDY # 1 \. f
STOP# 1
PCHEtrg Trig i
AD[1:0] =10
Field\Value (us—») —0.120 ) —(.090 ) —0.060 ) —0.030 ) g. 000
% Bookmnark ]
Clock TRIG |, / i f i f i I i f Y i \ § Y i Y
State TResp f TRe=p f Wait ¥ Data) DewlWait ¥ ... .. . b Addr Y Attribly Fesp
AD[63:0] | ........ | H A HOE DR DR O S
C/BE[7:01# ........ R S " WemRdDWY . . 0I1L1y . .. [ .. .
REQGE 4% 1
ACKA4# 1
FRAME# 0 ST
IRDY# 1\ /
DEVSEL# 0 / i
TEDY# 1 i f
STOP# 1
PCHEtrg —
AD[1:0] = 11
Field VWalue (us—:) —0.120 \ —0.090 \ —0.060 \ —0.030 \ q.o00
% Booknarlk
Clock TRIG |\ ! \. f \. f \. i i f i f ", ! i F Y
State  |..... ... H TRe=p | Wait i Data ) DevWaity . ...
AD[63:0] | ... ..... | WEF9EB9EDC Y . .
C/BE[7:0]0# ........ N H oooo .
REQGE 4% 1
ACKA4# 1
FEAHE# 1 /
IRDY# 1\ f
DEVSEL# 1, f
TEDY# 1 i f
STOP# 1
PCHEtrg Trig i
PCI-X Spec. 2.3
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Target Respond to Reserved Command

A target is not permitted to respond to any of the reserved commands, except Alias to Memory Read Block and Memory Write
Block.

Field-Value (us—:) —0.120 \ —0.090 \ —0.0&0 \ —0.030 \ q.ooo
% Bocknark ]
Clock TRIG f \. f \. f i f i i i f i f ! f Y

State Attrib  Attriby TRe=D ) Datay DevlWait . .. ... .. W Addr . Aftrib
AD[63:0] 00020804 yOOOZOBOEY . VTAFEAEEL (0020804
C-BE[7:0]# ....00000 0000 . .. W IITI H Fes1 ). . [0000
REQG 44 1

ACKA4R 1

FRAHE# 1] ! Y

IRDV# 1 \ /

DEVSEL# N e

TRDY# 1 Y f

STORE 1

PCHEtrg Trig i

PCI-X Spec. 2.4 and 2.6

Illegal Split Response

A target is not permitted to respond with Split Response to a Burst Write Transaction.

Field-Value (us—:) —0.120 \ —0.090 \ —0.0&0 \ —0.030 \ q.ooo
% Bocknark

Clock TRIG f \. f i f i f i i Y ! Y / Y / Y
State | ...... .. H Wait %W CSpRespy DevWaity . ... ...

AD[63:0] | ........
CA/BE[7:071# ........ W IITI
REQG 44
ACKA4R
FRAHE#
IRDV#
DEVSEL#
TRDY#
STORE
PCHEtrg Trig I

PCI-X Spec. 2.6.1
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PCI-X protocol Violations

Illegal Target Response to Split Completion

A target is not permitted to signal Split Response or Single Data Phase Disconnect in response to a Split Completion

transaction

Illegal Single Data Phase Disconnect to Split Completion

Field“Value {us—3) -0.120 -0.090 —0.0&0 -0.020 0.000
% Booknark @
Clock TRIG) __/ j j S j [ Y j Y
State TRe=sp TEe=: Wait SpEes DevWait . .. ... .. b Addry  Attriby Fesp
AD[63:0] | ........ S SR FECODODOE Y R POENIS NI G DT G P
C/BE[7:01# . ... . ... e VITIIIIITy . ¥ SpComp ) o000% . ...
REQE 44 0 /Y
ACKE 4% I
FRAME# 0 /Y
IRDV# 17 f
DEVSEL# I
TRDV# 1 Y f
STOP# 1
PCHEtrg Trig I
Illegal Split response to Split Completion
Field“Value {us—3) -0.120 -0.090 —0.060 -0.0z20 0.000
% Booknark @
Clock TRIG |\ f \ / \ / \ F \ / \ / \ / \ / \
State TRespli  TResp)  Wait )y SOtaPhD) DevWait . . .. .. . i Addr{ Attriby Fesp
AD[63:0] | ........ S S KECODODOE ¥ . .. .. S VA0S IE00y Uo0sn0Id Yy [ ...
C/BE[7:01# . ... . ... e VITIIIIITy . ¥ SpComp ) o000% . ...
REQ64# 0 |
ACKE 4% I
FRAWER 0 | A |
IRDV# 1T !
DEVSEL# I Y
TRDY# 1 \ f
STOP# ! \ f
PCHEtrg Trig /A
PCI-X Spec. 1.10.8.4 and 2.6.1
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High Address Change in DAC

In a 64-bit system, the initiator is required to drive the full 64-bit address on AD[63:0] during the first address phase of a Dual
address cycle. During the second address phase, the high 32-bits of the address is copied to AD[31:0].

Field“Value (us—:) —-0.120 —0.090 —0.060 —0.030 0.000
% Booknark @
Clock TRIG |, f \ f \ ! \ ! \ I i ! i ! \ ! i
State Data b AddrL Y AddrH Y AttribY TRe=sD | Data
AD[£3:0] |61CEEDC2 BCAFECAFT BAEEALEEL U 4 T el
C/BE[7:0]#/11111111 \ DEC Y WWrBLE) __oo00) . ... VITITI11T
REQ&4# o
ACKG4# i k!
FRAME# o
IRDY# i k!
DEVSEL# i k!
TRDY# i Y
STOP# 1
PCHEtrg Trig I
Field“Value {us—3) -0.120 —0.090 —0.060 —-0.030 0.000
% Booknark
Clock TRIG ', f \ f \ ! i ! i F , ! , i \ I§ i
State Data H AddrT ¥ AddrH ) Attriby THEesp f Data
AD[R3:0] G1CEEDC2 [ RCAFECAFD Y Ie0Z0840% . .. . $CDF74069 $7oD0B07]1 §FOEDIB4C RRICHRDCS
C/BE[7:0]#/11111111 W DAC Y HWrBLR) . .. .oo00) . ... .. .. VITI11131T
REQ&4# o
ACKA4# 0 \
FRAME# o
IRDV# 0 \
DEVSEL# i \
TRDY# 0 \
STOP# 1
PCHEtrg Trig I
PCI-X Spec. 2.12.1
Rule 3
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Bus Command Change in DAC

In a 64-bit system, the initiator is required to drive the Memory Command on C/BE[7:4] during the first address phase of a
Dual Address Cycle. During the second address phase, the Memory Command is copied to C/BE[3:0].

Field\Value (us—3) -0.120 -0.090 —0.060 -0.030 0.000
% Bookmark ®
Clock TRIGN __ / Vo Vo W f Vo Vo W Vo }
State Data b AddrL Y AddrH AttribY TRe=[ i Data
AD[63:0] | 61C56DC2 £ LT $AFELL AFIEET S Y £0 I
C/BE[7:01#/11111111 ¥ DaCy WRAEIRY  0000% . . YITII111T
REQ64# o
ACKE 44 ] A
FRAWER# o
IRDYV# ] A
DEVSEL# ] A
TRDY# 0 i
STOP# 1
PCHEtrg Trig A
PCI-X Spec. 2.4
Note 1
ADJ[63:32] Not High in Attribute Phase
AD[63:32] is reserved and must be driven high by a 64-bit initiator during the Attribute phase.
Field“Valus (us—3) -q.120 -0.090 —0.060 -0.030 0.000
% Bookmnark ]
Clock TRIGH S W Y f W W Y W '
State Data AddrHY  AttribE Y TRe=p | Data
AD[&3:0] D3I96F236 KA EEEE WIe020840y . . 4 1063 & 9AFZa6
C/BE[7:07#/11111111 ) HWeBIR)_ 0000y . ... YITIII1IT
REQE 4# ]
ACKE 44 ] A
FRAME# ]
IRDY# ] A
DEVSEL# ] A
TRDY# ] A
STOR# 1
PCHEtrg Trig A
PCI-X Spec. 1.10.1
Rule 3
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C/BE|[7:4)# Not High in Attribute Phase
C/BE[7:4]# is reserved and must be driven high by a 64-bit initiator during the Attribute phase.

Field“Value {us—>) | -0.120 , —0.090 , —0.080 , -0.030 , q.000
% Bookmark
Clock TRIG ], f i ! Y ! Y ! Y ! Y I Y I Y ] i
State Data AddrHY Attrib ¥ TRe=p | Tata
AD[63:0] D396F236 AaBBAsBEBA eOZ0Bd0 Y . 4 ER TEFTI6
C/BE[7:0]#/ 11111111} HW=EIkY QOO0 . . . . .. . . W1TIT17771
REQGE4# 1]
ACKA4R 1] \
FRAHE# 1]
IRDV# 1] \
DEVSEL# 1] \
TRDY# 1] Y
STORE 1
PCHEtrg Trig I
PCI-X Spec. 1.10.1
Rule 3
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PCI-X protocol Violations

C/BE# Not High in Response Phase

C/BE# must be driven high in the first Response Phase clock cycle. For all transactions except Memory Write, C/BE# must

also be driven high for all following Response clock cycles.

PCI-X Spec. 1.10.1
Rule 4 and 11b
PCI-X Spec. 2.6.1

Field“Value (us—3) —0.120 —0.090 ) —0.060 -0.030 g.000
% Bookmark @
Clock TRIG ], ! i f i f i i Y ! Y ! Y ! Y ! Y

State AddrL R b EddrT
AD[63:0] |CAFECAFORZ34GE4ID WDIS6eF-36 frdoa0es SEOGERRAE Y . . . . BCAFECAFT
C/BE[7:0]# DaC R b DAC
REEQA 44 0 / Y

ACKA 4% 1 /

FEAHE# 0 / Y

IRDY# 1 /

DEVSEL# 1 /

TRDV# 1 !

STOP# 1

PCHEtrg —

Field“Value {us—3) -0.120 -0.090 ) —0.060 -0.030 0.000
% Bookmark

Clock TRIG |, / i f i i Y I Y i \ § Y i kY

State Data | Attriby TRe=p i Data

AD[E3:0] F42A0CEA pOZ0840Y . . .. 4 E ey
CoBE[7:01# /11111111 ) o000y #1IIIIII1

REEQA 44 1 I
ACKE 44 o

FRAWER# 1 A
IRDYV# ] it

DEVSEL# o

TREDV# ] it

STOP# 1

PCHEtrg Trig i
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C/BE# Not High in Data Phase

C/BE## are reserved and must be driven high during Data Phase of all transactions, except Memory Write.

Field“Value {us—3) -0.120 —0.090 —0.060 —0.030 0.000
% Booknark
Cloclk
State
AD[63:0] 1% { LLICTE I0E3 —
C/BE[7:01# ... .. . .. yITIoIiit 0 0 V.
REQ64# 1 Iy
ACKG4# 1 /A
FRAME# 1 f
IRDY# 1M A
DEVSEL# 1 S —
TRDY# 1h I —
STOP# 1
PCHEtrg Trig I
Field“Value {us—3) -0.1z20 —q.090 —0.060 —-0.030 0.000
% Bookmark QI
Clock TRIG ', f \ f i ! i ! , F , i i i Y / i
State Data f TResp | Data
AD[G3:0] |BOGEER4E N . . ¢ ICER ! TRV
C/BE[7:01#/11121111 ) VIT11310T 11111111
REQ64# 1 1
ACKE4# 0
FRAME# 1 1
IRDY# o
DEVSEL# 0
TRDY# o
STOR# 1
PCHEtrg Trig 1

PCI-X Spec. 1.10.1

Rule 11b
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PCI-X protocol Violations

Wait States Not in Pair for Write/Split Completion

Initial Target wait states are required to be in pairs for all burst write transactions, including Split Completion

Field“Valus (us—3) -q.120 —0.090 —0.060 0.000
% Booknark @
Clack TRIG\ f ' f ' f Y ! Y f Y i \ ! Y i Y
State Addr ¥ Data S ¥ Iddr
AD[63:0] 04051800 KECODODOE $FA000D0E Y FCODoDE V09100
C/EE[7:0]# SpComp YITII1I1T S ¥ CAComp
REQEG 4 i Iy Y
ACKG 48 1 f
FRAME# 1] Iy Y
IRDY# 1 f
DEVSEL# 1 f
TRDY# 1 Iy
STOR# 1
PCHEtrg Trig {
Field“Valus (us—3) —n.120 —0.090 —0. 060 [.000
% Bookmark ™
Clack TRIG |\ f ' f ' f Y ! Y / Y { Y I Y { Y
State Addr i Data | S ¥ Iddr
AD[63:0] |12345800 FECODODOE EFA00000E y FCODOD0E .. . V17345800
C/EE[7:01# MWrBlk YITT11111 | S ¥ AWTEIL
REQE 4# i f \
ACKG 43 1 Iy
FRAME# i I Y
IRDY# 1 f
DEVSEL# 1 f
TRDV4# 1T !
STOR# 1
FCHEtrg Trig I
PCI-X Spec. 2.9
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Wrong Odd DWORD Data Copy

When starting Memory Write, Memory Write Block, Alias to Memory Write Block or a Split Completion transaction at an odd
address (E.g. AD[2]='1"), a 64-bit initiator is required to drive the first addressed DWORD on both AD[31:0] and AD[63:32]

the second clock after Attribute Phase.

PCI-X Spec. 1.10.2
Rule 5
PCI-X Spec. 2.12.3
Rule 5

Wrong Odd DWORD BE Copy

Field“Value {us—3) -0.120 ) —0.090 ) —0.060 ) —0.030 ) 0.000
% Booknark

Clock TRIG ', / \ ! i ! i ! i 7 Y I Y / Y 7 \

State Data [l TRe=p | Wait y Data

AD[&3:0] 2COCODOEN . .. . | | FO40COD0E BOCOCODOE E140C0D0E K1COCODOE K24 0C0D0E B2C0Q0D0E.
C/BE[7:01#/11121111 )~ YII111111

REQE4# 0

ACKG4# o

FRAME# 0

IRDY# o

DEVSEL# oy

TRDY# i k!

STOP# 1

PCHEtrg Trig I

When starting a Memory Write transaction at an odd address (E.g. AD[2]='1"), a 64-bit initiator is required to drive the first

addressed DWORD Byte Enables on both C/BE[3:0]# and C/BE[7:4]# the second clock after Attribute Phase.

PCI-X Spec. 1.10.2
Rule 5

PCI-X Spec. 2.12.3
Rule 5

PCI-X Spec. 2.6.1

Field“Value {us—3) -0.1z20 ) —q.090 ) -0 060 ) -0.030 ) 0.000
% Booknark

Clock TRIG |\ f \ f i ! i ! , F , ! i i \ / i

State Data i TRe=p | Wait ¥ Data

AD[63:0] |2COCODOE . . - - | o EO40C0D0E ROCOCOD0E B140C0D0E K1 COCODOE K24 0C0D0E K2 COQ0D0UE.
C-/BE[7:01#|00000000 j . .. . VOOOU1111 yoo0uoooog

REQ64# 0

ACKE4# oY

FRAME# 0

IRDY# oY

DEVSEL# o

TRDV# 0 !

STOP# 1

PCHEtrg Trig I
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vMETROW

PCI-X protocol Violations

Data Change in Target Response Phase

In any write or a Split Completion Transaction, the initiator is required to drive the first set of data from it asserts IRDY# until
two clocks after the target asserts DEVSEL#.

Field ~Value (us—:)
% Booknarlk
Clock
State
AD[63:0]
C/BE[7:0]#
REQG4# 1
ACKB4# 1
FRAME# 1
IRDY# 1
1
1

DEVSEL#
TEDY#

STOP# 1
PCHEtrg

Field~Value {u=—:)

% Booknark

Clock

State Data
AD[E3:0] [340CODOE
C/BE[7:0]# 11111111
REQGE 4% 1]
ACKRd# 1]
FRAME# 1]
IRDYV# 1]
DEVSEL# 1]
TRDY# 1]
STOP# 1
PCHEtrg Trig

PCI-X Spec. 1.10.2
Rule 5

PCI-X Spec. 2.12.3
Rule 5

PCI-X Spec. 2.9.2

—.120

—(.090

—[.060

~.030

f.000
]

TRIG |, / ', f ', / \ / h / ! / [ [ [

W DevWait | Wait

b Data ) DevlWait ¥

. ITITY

—

—q.120

—0. 090

—0. 060

—0.030

g. 000

TRIG |\ ! ' / ' ! It / It / ! / [ [E— I

H Waif j Data
| KO40COD0E EOCOCOD0E K140C0D0E KICOCODOE KZ40COD0E KZCOCODOE k34000 D0E.
WIITITIIT
\
i
IR
—T
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Protocol Checker VmETROm

tion deploye

BE Change in Target Response Phases

In a Memory Write transaction, the initiator is required to drive the first set of Byte Enables from it asserts IRDY# until two
clocks after the target asserts DEVSEL#.

Field-Value (us—:) —0.120 \ —0.090 \ —0.0&0 \ —0.030 \ q.ooo
% Bookmark

Clock TRIG f \. f i f i F Y £ Y / Y ! , ! Y

State Data i DevWait Wait Tata

AD[E3:0] E1F8AFODZ2 WEIFRAFDZ

C-BE[7:0]# ....0000 W ... ooon

REQG 44 1

ACKA4R 1

FRAHE# 1]

IRDY# 0

DEVSEL# o

TRDY# 1] b,

STORE 1

FCHEtrg Trig i

PCI-X Spec. 1.10.2
Rule 5

PCI-X Spec. 2.12.3
Rule 5

PCI-X Spec. 2.6.1
PCI-X Spec. 2.9.2

Wait State Data Toggle Error

In Burst Write Cycles and Split Completion transactions, the initiator is required to drive the first set of data on the first, third,
fifth, etc clocks if the target inserts wait states. Similarly, the second set of data must be driven on even clocks, as long as the
target inserts wait states.

Field“Valus {us—:} -0.120 \ —0.090 \ —0.0&0 \ —0.030 \ g.oon
% Bocknark ]
Clock TRIG ], f Y f Y f i f i I i f i f A f Y

State Attribf Data R W Addr ) Aftrib
AD[B3:0] 0D012320 fEZADEGSERIII9F 741 ko7 IELZDS Grdzh0C 2y . W7777B860 q 0001320
C/BE[7:01# ... 0000 IITTTTIT . W HWrBEILy . .. [0000
REQ64# 1} ! I

ACKBdE 1 f

FRAME# 1} ! I

IRDY# 1 f

DEVSEL# 1 !

TRDV# 1 /

STOFP# 1

PCHEtrg Trig i

PCI-X Spec. 1.10.2
Rule 5
PCI-X Spec. 2.6.1
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VIMETRO B PCI-X protocol Violations

innovation deploye

Wait State BE Toggle Error

In Burst Write Cycles, the initiator is required to drive the first set of Byte Enables on the first, third, fifth, etc clocks if the
target inserts wait states. Similarly, the second set of Byte Enables must be driven on even clocks, as long as the target inserts
wait states.

Field“Value {us—:) —-0.120 , —0.090 , —0.0&0 , —0.030 , g.ooo
% Booknarlk

Clock TRIG ], f Y f Y f i £ i f i f i ! i f M

State Data b Data

AD[B3:0] 44444444 NN -y EEEEEEE N E T L TR
C-BE[7:0]# ....0000 W . Ogoity . Ouog

REQG 44 1

ACKB4# 1

FRAME# 1]

IRDY# 1]

DEVSEL# 1]

TRDY# 1] ,

STOP# 1

FCHEtrg Trig I
FieldValue {us—:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.oon
% Booknarlk ]
Clock TRIG |\ / \. f \. f i i i f i f ", ! i f Y

State Data b Data

AD[63:0] E5EEEEES VITIT . PT3535 00 w44 TEEOECET
C-BE[7:0]# ....0000 L A

REQGE 4% 1

ACKB4# 1

FRAME# 1]

IRDY# 1]

DEVSEL# 1]

TRDY# 1] I

STOP# 1

PCHEtrg Trig i

PCI-X Spec. 1.10.2
Rule 5
PCI-X Spec. 2.6.1
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Protocol Checker VF\CTROW

Missing PERR# on High Bus Parity Error
A data parity error is detected on AD[63:32] and C/BE[7:4], but PERR# is not asserted.

Field~Value (us-:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.ooo
% Bocknark

Clock TRIG f \. f \. f \. f i i i f i f ! f Y

State TRgesp_ W b Addr ¥ AttribY Resp
AD[B3:01 | ........ w ........ R EPERE T S P S

C-/BE[7:014 ........ }  WRdBEIkY . .Oo0O0y% .. [ ..
REQ64# 1} f ,

ACKB4E 1} ! Y

FRAME# 1} f ,

IRDY# 1 !

DEVSEL# 1} ! Y

TREDY# 1 I

STOFP# 1

PCHEtrg Trig i

PCI-X Spec. 1.10.6

Missing PERR# on Low Bus Parity Error
A data parity error is detected on AD[31:0] and C/BE[3:0], but PERR# is not asserted.

Field“Valus {us—:} -0.120 \ —0.090 \ —0.0&0 \ —0.030 \ g.oon
% Bocknark

Clock TRIG ], f \ f Y f i f i I i f i f A f Y

State Addr | % b Addr
AD[B3:0] 11223344)¢AAAAAAAAJ{ ........ P EREEEEY!
C/BE[7:0]# MRdB1L 4 ........ W HRAEIk
REQ64# 1} Y

ACKBdE 1 f

FRAME# 1} Y

IRDY# 1 f

DEVSEL# 1 f

TREDY# 1 f

STOFP# 1

PCHEtrg Trig i

PCI-X Spec. 1.10.6
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vMETROW

PCI-X protocol Violations

PERR# Reported When No Parity Error

PERR# asserted when no data parity error has occurred.

% Booknarlk
Clock
State

REQG 4%
ACKe4#
FRAME#
IRDY #
DEVSEL#
TREDY #
STOP#
PCHEtrg

% Bookmnark
Clock

State L
AD[63:0] L
C/BE[7:07# ....
REQG 44

ACKB4#

FRAME#

IRDY#

DEVSEL#

TRDY#

STOP#

PCHEtrg

PCI-X Spec. 1.10.6

AD[E3:0] 44444444 f
C/BE[7:0]# 11111111

Field ~Value (us—:)

TRIG |, / ', f ', / h / h / ! / [ [ [

—.120

—(.090 , —[.060 , ~.030

f.000
]

Field~Value {u=—:)

Data ... .. .. b Addr T Attriby TRESD Wait ¥ Data
........ R EPREE T S S TYTTETEY!
........ W HRABEIR . . o000y . ... .. WITITITIT
0 h,
oy h,
0 h,
0y !
oy h,
oy |
1
Trig I
-0.120 —0.090 \ —0.0&0 \ —0.030 g.oon
TRIGH __/ J— J— L J— J— L S J—
L |
... . WO9080706 ¥ ODOCUENA wITT00FOE 15141317 419181716 yIDICIETA Y - ZO0TFIEY . . . .
L |
1
1
1 !
1 1
1 A
1 1
1
Trig T
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Protocol Checker

vmeTrOB

vation deploy;

Illegal PERR# Assertion

PERR# can only be asserted 3 data phases after the data transfer to which it belongs occurred on the bus.

Field-Value (us—:) —0.120 —0.090 —0.0&0 —0.030 q.ooo
% Bookmark

Clock TRIG f \. f \. f i f i i i f i f ! f Y

State  |........ W Attriby TEe=p | Wait | Data N
AD[E3:0] | ....... . WOGSOZOE20% . . . | R e S DY EEEEEREEN Y YR R Y RN D R
CA/BE[7:071# ........ W ooooy w1ITTTIIT A
REQG 44 1 f

ACKE 4% £ I A
FRAHE# 1 /

IRDY# 1 h /A
DEVSEL# 1 A
TRDY# 1 Y i
STORE 1

PCHEtrg Trig I
Field“Valus (us—>) —0.120 —0.090 —0.060 —0.030 0.000
& Bookmnark ]
Clock TRIG |, f i f i f i f i I \ i Y i Y i Y

State Addr =ts. H Addr
AD[63:0] 11223344m ........ V11743344
C-BE[7:0]# MRdB1 ¥ITIi7177 W WRAEIL
REQG 44 1] / LU S,
ACKA4R 1 /

FRAHE# 1] ! Y

IRDV# 1 /

DEVSEL# 1 /

TRDY# 1 f

STOP# 1

PCHEtrg Trig I

PCI-X Spec. 5.3

Address Change in Configuration Cycles

For Configuration Cycles, the initiator is required to start driving the address lines four clocks before asserting FRAME#, and

continue driving the same address until the attribute phase.

Field“Value {us—3) -0.1z20 —q.090 -0 060 -0.030 0.000
% Bookmark
Clock TRIG |\ f ' f ' f , ! , i Y { Y { Y / Y
State | ... .. ... b Addr ¥ AttribY THes=p | Dataf Devllaity . . . ..
AD[R3:0] | ........ _  yTmopioooo yoAOIZIO0Y . ... ¥e9ddC DLy
C/BE[7:01# ... .. . .. ¥ ConfWey . . oo00y | 555 SRR
REQE 4% 1
ACKE4# 1
FRAHE# 1 !
IRDY# 1 \ f
DEVSEL# 1 \ /
TRDV# 1 \ f
STOP# 1
PCHEtrg Trig 1
PCI-X Spec. 1.10.5.1
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VAN ETRO B PCI-X protocol Violations

Illegal LOCK# Assertion
LOCK# must be asserted the clock after FRAME# is asserted

Field“Value {us—3:) —-0.120 . —0.090 . —0.060 . —-0.030 . 0.000
% Booknark

Clock TRIG |, f \ f \ f ', F \ ! \ ! \ ! \ ! "

State | ... ... .. H Addr ¥ Attriby TRe=sD Wait ¥ Data L
AD[E3:0] | ... ..... W7777BEBEyOD0I G 0y . . FARVAAFDER9II9F 741 FBVIEIZDE RP4ZAOCT 2y ..
C/BE[7:0]14 ... .. ... W HRABIR Y. ooo0y VITIII11T | S
REQ6 4% 10 I

ACKE 44 1 ", T
FRAME# 10 7

IRDY# 1 " 1
DEVSEL# 1 ", T
TRDY# 1 \ I
STOP# 1

PCHEtrg Trig i

PCI Spec. 2.2: 8.5.1
Rule 3
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Protocol Checker

vmeTrOB

vation deploy;

Illegal LOCK# Deassertion

LOCK# must be deasserted if the initial transaction of the Exclusive transaction is terminated by Retry. LOCK# must also be
deasserted if the transaction is terminated with a Master Abort or Target Abort. In cycles where LOCK# is asserted, it must be
kept asserted until the transaction completes.

Illegal LOCK# deassertion when transaction terminated with a Retry

Field“Valus (us—>) —0.120 —0.090 —0.060 —0.030 [.000
% Booknark
Clack TRIG |\ / ' / Y / Y { Y i Y { Y ! Y, ! Y
State Data ... ... b Addr T Attriby TRe=sD | Wait ¥ Data
AD[63:0] |6G6EREEEE FEREFEEL LS QNP G | S FEELELEEEY 11111
C/EE[7:0]#/11111111 Y WRABIR Y OOn0y .. YIIIII11T
REQE 44 0 A
ACKG 4% i \
FRAME# o
IRDY# 0y \
DEVSEL# 0 A
TEDY# i \
STOR# 1
PCHEtrg Trig I
Illegal LOCK# deassertion when transaction terminated with a Master Abort
Field“Valus (us—>) —0.120 —0.090 —0.060 —0.030 [.000
% Bookmark ™
Clack TRIG |\ f ' f Y / Y { Y i Y { Y ! Y, ! Y
State Data | .. ... .. H Addr  Attriby TRe=p f Wait ¥ Data
AD[63:0] [871E12D3
C/BE[7:0]#/11111111 Y WRABIRY _ oonny ... VIII1111T
REQE 44 1 I
ACKG 4% 0 \
FRAME# 1 I
IRDY# 0y Y,
DEVSEL# i Y
TEDY# i \
STOP# 1
PCHEtrg Trig I
Illegal LOCK# deassertion when transaction terminated with a Target Abort
Field“Valus (us—>) —0.120 —0.090 —0.060 —0.030 [.000
% Bookmark
Clack TRIG |\ f ' f Y / Y { Y i Y { Y ! Y, ! Y
State Data b Addr Y Attribl TRe=p f Wait ¥ Data
AD[R3:0] ['B71E12D3 W77rraaRayoD0izs0y .. ¥BZATRRIDRKI119F 41 FariEIZDE
C/BE[7:0]#/11111111 ¥ WRABILY _oo00Y VIII1111T
REQE 44 1 ", T
ACKG 4% 0 \
FRAME# 1 \ I
IRDY# i \
DEVSEL# i Y
TEDY# i \
STOP# 1
PCHEtrg Trig 1
PCI Spec. 2.2: 8.5.1
Rule 5 and 6
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VAN ETRO B PCI-X protocol Violations

First Transaction on LOCK# Not Read

For exclusive access, the first transaction after LOCK# is asserted must be a Memory Read command.

FieldValue {us—:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.oon
% Booknarlk

Clock TRIG |\ / \. f \. f i i i f i f ", ! Y ! Y

State Wait b Addr ¥  Attriby TResp ff Deviait b Wait

AD[B3:0] | ..... ... I VAR ) S R |
C/BE[7:07# ........ T MWrBIky . . Ooooy .

REQE 4 o

ACKB4# 1] Y

FRAME# o

IRDY# 1] ,

DEVSEL# 1] Y

TRDY# 1

STOP# 1

PCHEtrg Trig i

PCI Spec. 2.2: 8.5.1
Rule 2
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Vi E‘[RO i PCI-X protocol Violations

ovation deployed

Attribute Phase Reserved Bits Not Zero

Initiators are required to insert zeros for all reserved bits in the attribute phase, as shown in the table below.
Transaction Type Reserved Bits

Configuration Type 0 Bit(31:29)

DWORD Bit(31, 7:0)

Split Completion Bit(28:24)

Burst (not Split Completion) Bit(31)

Issued October 24, 2007 Vanguard User Guide 205

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Protocol Checker

vmeTrOB

vation deploy;

Attribute Phase Reserved Bits Not Zero (Continued)

Attribute phase reserved Bits(31:29) not zero in Configuration Type 0 transaction

Field“Value {us—>) | -.120 , —g.090 , —0.060 , -0.030 , q.000
% Bookmark [
Clock TRIG ), ! | ! | ! | { i I i { i { Y I M

State | ........ H Addry Attrib ¥ TRe=p Data ) DevWaity ... .

AD[B3I:0] |........ N OO0d0000  FO0Z080F & . . . . H LN

CA/BE[7:071# ........ W ConfWry . Ito0y . . . . A

EEQE4# 1

ACKA4R 1

FRAME# 1 /

IRDV# 1 \ /

DEVSEL# 1 \ /

TRDY# 1 \ /

STORE 1

PCHEtrg Trig I

Attribute phase reserved Bits(31, 7:0) not zero in DWORD transaction

Field“~Valus {us—:} -0.120 , —0.090 , —0.0&0 , —0.030 g.oo0o
% Bocknark ®
Clock TRIG ], f Y f Y f Y f i £ i f i { ! { i

State Addr ¥ Addry  Attrib Y TRe=[ Wait ¥ Data f DevlWaity . . . .. . .. b Addr
AD[B3:0] UUU4UUUDXmeTC—X ........ wooodooon
C/BE[7:0]# MedeDIJ)_{ N F S W HenRdDW
REQG 4%

ACKB4E 1

FRAME# 0h I |
IRDY# , !

DEVSEL# 1 it f

TEDY# 1 Y f

STOP# 1

PCHEtrg Trig I

Attribute phase reserved Bits(28:24) not zero in Split Completion

Field-Value (us—>} -q.120 . —0.090 . —0.060 . -0.030 . 0.000
% Bookmark
Clock TRIG, / ' / ' f ' f ' ! ' f ' f \ { Y
State ... ... .. H Addr Y Attribl THesp | Wait ¥ Data W
AD[63:01 | ........ WOOOGIE00 y OF0S00Td . | KECODODOE EW—
C/BE[7:01# ...... .. )( SpComp 0000y . YIITII111 |
REQE 4% f
ACKE 4% 1 ' 1
FRAME# 1M !
IRDY# 1 ' 1
DEVSEL# 1 ' 1
TRDY# 1 ' 1
STOR# 1
PCHEtrg Trig I
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VAN ETRO B PCI-X protocol Violations

Attribute Phase Reserved Bits Not Zero (Continued)

Attribute phase reserved Bit(31) not zero in Burst transaction

Field\Value (us—») —0.120 ) —(.090 ) —0.060 ) —0.030 ) g. 000
% Bookmark

Clock TRIG |, / i f i f Y I Y i Y i Y il kY ! kY

State Data i Addry Attriby TRe=p | Data

AD[A3:0] 15141312 CAFECAFE y8d020821y . .. ... 40100, .. . 405040302 409080706 4 0D0COEDS ¥ITI00FOE 415141312
CoEE[7:01# ... 1111} WRAEIR 0000 . . . . w1117

REQGE 4% 1

ACKe4# 1

FRAWE# 0

IRDY# 0 \

DEVSEL# 0 \

TEDY# 0 \

STOP# 1

PCHEtrg Trig 1

PCI-X Spec. Figure 2-1, 2-2, 2-12, 2-38, 2-39 and Table 2-4

Issued October 24, 2007 Vanguard User Guide 207

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Protocol Checker

vmeTROW

tion deploye

Address Phase Reserved Bits Not Zero

Initiators are required to insert zeros for all reserved bits in the address phase for Configuration type 1 and Split Completion
cycles, as shown in the table below:

Transaction Type Reserved Bits
Configuration Type 1 Bit(31:24)

Split Completion Bit(31:30, 7)

Address phase reserved Bit(31:24) not zero in Configuration Type 1 transaction

Field~Valuse {u=—:)

& Bookmnark
Clock
State
AD[B3:0]
C-/BE[7:01#
REQ64#
ACKB4E
FRAME#
IRDY#
DEVSEL#
TEDY#
STOEP#
FCHEtrg

TRIG ) f ' / ' ! It f It f ! / [ p— S

—f.120

—0.090 ) —0. 060

—0. 030

g.00o

X

Addr Y Attribl TRe=p f

Wait ¥ Data

DevlWait . [ ...

L

ConfWey  OO00 .

o TTIT

Address phase reserved Bit(31:30, 7) not zero in Split Completion

Field~Valuse {u=—:)

PCI-X Spec. Figure 2-11, 2-38 and Table 2-4

% Bocknark
Clock
State
AD[B3:0]
C/BE[7:01#
REQ64#
ACKBdE
FRAME#
IRDY#
DEVSEL#
TREDY#
STOFP#
FCHEtrg

TRIG ) f ' / ' ! It f It f ! / [ [— I

Data
FCODODOE
11111111

1

H oo oR o

Trig

—f.120

—0.090 ) —0. 060

—0. 030

g.00o

1

Addry  Attriby THEesp f

Waity Data

........ KECODODOE KFA0D0D0E f FCOOUDOE

1

SpComp . . 0000 . .. ... .

WIIIITTI1

|

—

|

—
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VIMETRO B PCI-X protocol Violations

innovation deploye

Use of Reserved Configuration Type

For configuration cycles, only type "00" and "01" are defined. Type "1X" is not defined.

FieldValue {us—:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 , g.oon
% Booknarlk
Clock TRIG |\ / \. f \. f i i i f i f ", ! i f Y
State | ... .. ... b Addr T AttribY TRe=[ i Wait Data ) DevlWaity . . |, . .
AD[B3:0] | ..... ...
C/BE[7:07# ........ W ConfWr ) OOOOW . L S
REQGE 4% 1
ACKB4# 1
FRAME# 1
IRDY# 1 ,
1
1
1

DEVSEL#

TREDY #

STOP#

PCHEtrg Trig

Field-Value (us—:) —0.120 \ —0.090 \ —0.060 \ —0.030 \ g.oon
% Bookmnark
Clock TRIG ], f Y f Y f i I i f i { ", ! ", { Y
State | ... .. ... H Addr  AttribY THesp | Wait ) Data ¥ Devllait . . [ ..
AD[63:0] | ........
C/BE[7:01# ........ W ConfWry OOOO0. . R
REQG4# 1
ACKe4# 1
FRAME# 1
IRDY# 1 ,
1
1
1

DEVSEL#

TRDY#

STOP#

PCHEtrg Trig

PCI-X Spec. Figure 2-11

SCE Without SCM

In a Split Completion Error message, the Split Completion Message bit must also be set.

Field“Value {us—3) -0.120 ) -0.090 ) —0.060 ) -0.030 0.000
% Bookmark ™
Clock TRIG |\ f \ f \ f \ F ' f ' ! , I , ! ,
State Addr Addr  AttribY THes=p | Wait ¥ Data ) DewWait ) . ... . o Addr
AD[A3:0] 04051800 04051800 0050004y A WECODODOE . . .. . . . FOEVEFEDNN
C/EE[7:01# SpCompl Splompl . 0000 . .. ... .. VITIIIIII ... .. ¥ COComp
REQE 4 00 |
ACKE 4% 1 \ f
FRAME# 00 |
IRDY# 1 \ i
DEVSEL# 1 \ /
TRDY# 1 \ f
STOP# 1
FCHEtrg Trig I
PCI-X Spec. 2.10.3
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Protocol Checker VF\CTROW

SCM Address Not Zero

In the address phase of a Split Completion Message, AD[6:0] are required to be zero.

Field~Value (us-:) -0.120 \ —0.090 \ —0.0&e0 \ —0.030 \ g.ooo
% Bocknark

Clock TRIG f \. f \. f i f i i i f i f \. f Y

State | ........ H Addry Attrib ¥ TRe=p Wait | Data W

AD[B3:01 | ........ WOLOSigidyeOocooTdy | | W—
C-/BE[7:014 ........ W Splompy . ... ogooy WITITTITIT N

REQE 4% 1 f

ACKB4E 1 Y i T
FRANE# 1 f

IRDY# 1 Y i T
DEVSEL# 1 Y i T
TREDY# 1 Y i
STOFP# 1

PCHEtrg Trig i

PCI-X Spec. Figure 2-38 and Table 2-8

Byte Enable Out of Range

Byte Enables asserted for address beyond the end address of last data transfer of Memory Write transactions.

Field“Valus (us->) | -0.120 ) —0.090 ) —0.060 ) —g. 030 q.o00
% Bocknark ]
Clock TRIG |, f i f \ f i f Y I Y i Y i Y i Y
State Addr | b Addr
AD[E3:0] A7BES900 }{ ........ ¥ATERTIO0
C/BE[7:0]4# HenlWr . i HenWr
REQG 44 1
ACKBdE 1
FRAHE# ol Y
IRDY# 1 f
DEVSEL# 1 /
TREDY# 1 f
STORE 1
PCHEtrg Trig i

PCI-X Spec. 2.3
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High Address Parity Error

Parity error detected in AD[63:32], C/BE[7:4] and PAR64 in Address cycle.
Note

This is not a violation, but trigger output will be generated to detect such cycles.

Field“Value {us—3) -0.120 ) -0.090 ) —0.0&0 ) -0.020 0.000
% Booknark @
Clock TRIG) __/ j j J [ [ J [ J
State Datal  Attriby TRe=p Tata
AD[E3:0] DODDDDDD W OG0z 0840y . . . . . . ¥ EEEEEEEER EEEEEEEED OO0
C/BE[7:07#(11111111 {0000y YIIII111T
REQ6 4% 1 A
ACKG4# o
FRAME# 1 /A
IRDY# 0 Y
DEVSEL# o
TRDY# 0 \
STOP# 1
PCHEtrg Trig !

PCI-X Spec. 5

Low Address Parity Error

Parity error detected in AD[31:0], C/BE[3:0] and PAR in Address cycle.

Note

This is not a violation, but trigger output will be generated to detect such cycles.
Field“Value {us—3) -0.120 ) -0.090 ) —0.060 ) -0.0z30 0.000
% Booknark @
Clock TRIG) [ Y j j j j Y j Y
State Data TRe=p & Data
AD[63:0] |EEEEEEEE[ . ... . ... 4 EEEEEEEER EEEEEFEER KEEEEEEEE ¥ EEEE
C/BE[7:01#(11111111 )~ YIITIII11
REQE 4 1 I
ACKAE 4% 0
FRAME# 1 I
IRDY# o
DEVSEL# 0h
TRDV# o 4
STOP# 1
FCHEtrg Trig I

PCI-X Spec. 5
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High Data Parity Error

Parity error detected in AD[63:32], C/BE[7:4] and PAR64 in Data cycle.
Note

This is not a violation, but trigger output will be generated to detect such cycles.

Field~Value (us=—:)

% Bocknark

—g.120 —.090 —0.060 —0. 030

g.000
]

Clock
State
AD[B3:0]
C-/BE[7:01#

TRIG |, f ', f \ / L / [ | — | —

L N N

i

EEEREEEER YRR Y i

BEEEEEEEE ¥ CCCCCCCC #DDDDODDD #EEEEEEEE

X

REQ64#
ACKEb4#

FRAME#
IRDY#

DEVSEL#

TEDY#

STOP#
PCHEtrg

PCI-X Spec. 5

Low Data Parity Error

Parity error detected in AD[31:0], C/BE[3:0] and PAR in Data cycle
Note

This is not a violation, but trigger output will be generated to detect such cycles.

Field~Valuse {u=—:)

% Bocknark

—f.120 —0.090 —0. 060 —0. 030

g.00o

Clock TRIG |\ f k! f VS S j L — L —

Y

State

H

AD[63:0]

C/BE[7:0]#

REQ64#
ACKR4E

FRAME#
IRDV#

DEVSEL#

TRDY#

STOFP#
FCHEtrg

PCI-X Spec. 5
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Master Abort

A cycle was terminated with Master Abort.
Note

This is not a violation, but trigger output will be generated to detect such cycles.

% Booknarlk ]

Field\Value {us—>) | -0.1z0 , —(.090 , —[.060 , ~.030 , f.000

Clack TRIG\ / i f Y L S [ VS j Y

AD[E3:0] | ........ | W IEITZ300Y

State TRe=p W HAbort ¥ b Addr ¥  Attriby Hesp

C/BE[7:07# ..... ... W Specialy . OO00 . ]

REQG 44

ACKEB 44
FRAME#

DEVSEL#

TRDY#

1
1
1]
IRDY# 1 !
1
1
1

STOP#
PCHEtrg Trig !

PCI-X Spec. 1.10.2
Rule 4

Target Abort

A cycle was terminated with Target Abort.
Note

This is not a violation, but trigger output will be generated to detect such cycles.

% Booknarlk

Field“Value (us—>} —q.120 ) —0. 090 ) —0. 060 ) —0.030 ) g. 000

Clock TRIGY f— f— f— fu— j— J— fu— U

AD[63:0]1 |..... .. W VFFFFOO00 120123180 . [ .

State TRe=p i TRe=sD | Waity Taborty DevWait . . .. . . .. b Addry  Attriby Fesp

e

C/BE[7:07# ..... ...

........ W WRAETR Y . oo00y ...

REQG 4%

ACKB 44

IRDY#

DEVSEL#

1
1

FRAWER 0 | A |
1
1
1

TRDY#

STOP# 1 \. f
PCHEtrg Trig !

PCI-X Spec. 2.11.2.5
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SERR# Asserted

A device has asserted System Error (SERR#)

Note

This is not a violation, but trigger output will be generated to indicate that SERR# is/was active on bus.

% Bocknark
Clock
State
AD[B3:0]

REQ64#
ACKe4#
FRAME#
IRDY#
DEVSEL#
TRDY#
STOP#
PCHEtrg

PCI-X Spec. 1.10.6
Rule 4

Field~Value (us=—:)

—g.120

—.090 —0.060

—0. 030

TRIG |, f ', f i / \ / L / [ [ —

Datal_ Attriby

Data

LODDDDDD j U205 d

TRe=D )

C/BE[7:0]4 /11111111 jT 0000}

1

0 Y

1

0
1} Y

1]

1
Trig

PERR# Asserted

A device has asserted Parity Error (PERR#).

Note

This is not a violation, but trigger output will be generated to indicate that PERR# is/was active on bus.

% Bocknark
Clock

REQG 4%
ACKB4E
FRAMER
IRDY#
DEVSEL#
TEDY#
STOP#
FCHEtrg

PCI-X Spec. 1.10.6
Rule 1

Field~Valuse {u=—:)

State ..
AD[B3:0] ..
C-BE[7:014 ..

—f.120

—0.090 —0. 060

—0. 030

TRIG f ' ! i, / ! _ | — — —

]

i

\__OOFFFEY
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RST# Asserted

PCI Reset Occurred (RST# Asserted).
Note

This is not a violation, but trigger output will be generated to indicate that RST# is/was active on bus.

FRAME &
1

IRDY#
1

DEUSEL#
1

STOPH
1

TRDY#H
1

REQ6GLH
1

R53TH
1

PBATLrght|————
]

us a

21'“ 1 1 1 @ 1 1 1 1
T
|
I

PCI Spec. 2.2.1
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Exerciser

The Exerciser is used to generate cycles with known characteristics on the PCI bus.

Introduction
Operation

Executing Commands
Configuration Scan
Using Scripts

Exerciser Script Commands

Use of the Exerciser requires the “VG-E” license to have been
purchased. See “Ordering Information” on page 427.
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7.1 Overview

Features

Some options require the Enhanced Exerciser “VG-E2” license. See “Ordering Information” on
page 427.

E2 Only — Information that pertains to the Enhanced Exerciser will be
described in a box like this one.

Emulation

The Exerciser can be used in conjunction with, and concurrently with, the Analyzer; providing a
test environment in which it is possible to emulate any add-in board and get the same analysis of
bus traffic and control issues as you would using the actual add-in board.

The Exerciser contains a target interface that has its own address decoder for a user defined address
window which can respond to accesses from another module.

Scripting

A built-in script engine allows test scripts to be created with a convenient record and playback
function. Scripts are recorded by manually running through the various commands of the Exerciser.
Scripts can be stored and edited as text files where each script can consist of sequences of bus
cycles of any kind, with varying sizes, cycle types, etc. The script playback function can be set to
run single, multiple or infinite playbacks, while the Analyzer may perform bus monitoring in the
background.

DMA Transfers

The Exerciser has the ability to act as a target or as an initiator with small or large DMA transfers.
Since the DMASs run in the background, the DMA command can be used to produce bus traffic,
while other Exerciser commands are available for other purposes. It is also possible to set up a
DMA that transfers data between two other agents.

Target Memory (PCI)

The Exerciser gives access to I/O memory (256 bytes) and target memory (8 MB in the E version,
and 8KB in the E2 version). The Exerciser supports both 32 bit addressing and 64 bit addressing
(using Dual Address Cycles) and 8, 16, 32, and 64 bit data which can be located anywhere in the
address map. Data can be written to and read from this memory as single cycles or as zero-wait-
state burst cycles (after initial latency). This way the Exerciser can emulate a device or PCI/PCI-X
board.
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Generate Interrupts

The Exerciser can generate any of the four PCI/PCI-X Interrupts.

Scan PCI/PCI-X Config Space

The Exerciser can do a complete scan of PCI bus configuration space. It systematically probes for
all possible devices on the bus, and if it finds a PCI-to-PCI bridge, it probes through the bridge for
all devices on any bus behind the bridge.

PCI-to-PCI bridges only allow downstream configuration transactions. Consequently, the Vanguard
can only see devices on the same bus segment as itself, and below. It can not see upstream in the bus
hierarchy. If the Vanguard is not on the highest level in the hierarchy, usually bus 0, you may have
devices in the system which are not visible to the Vanguard.

The devices found are displayed with parameters such as Config Space address, Class Code,
Device/Vendor ID, Prefetchable Memory, Memory and I/O target windows, which bus the device is
found on, etc.

A scan of PCI bus configuration space is useful to get an overview of the devices in the system, i.c.
to find where already enabled targets are in PCI memory, and to get the information needed to
manually configure and enable the devices found.
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7.2 Introduction

The main features of the Exerciser

* Provides real PCI cycles with nominal bus timing.
* Can be used in conjunction with the Vanguard Analyzer, Protocol Checker and Statistics.
¢ A script engine is included.

¢ Can emulate any PCI board and has 8§ MByte target memory available for use.

E2 Only — The E2 Exerciser has 8KBytes of target memory.

* DMA transfers can be set up with the Exerciser acting as a “target” or an “initiator”.
¢ Can generate any PCI interrupts.

¢ Can scan the PCI configuration space.

E2 Only — The E2 Exerciser can generate Protocol Violations.

The Exerciser is useful for:

* Assist in the debugging of boards by sending signals to a board under inspection, and monitor
it’s behavior.
¢ Inspect and patch data in memory without interfering with the operation of other masters.

¢ Testing behavior during violations.

VANGUARD
Exerciser
Command Command Memory
Executers <
¢Commnd
PCI/PCI-X 5
Core RAM

PCl or PCI-X Local Bus

FIGURE 7-1 Exerciser Block Diagram

Command Memory This area contains the list of commands that will be executed onto the PCI
bus.

Command Executer Controls the PCI Core. It reads commands from the Command Memory and
sends status reports back to BusView.

PCI/PCI-X Core These are the FPGA images used to act as a PCI or PCI-X Exerciser.

RAM This memory area is for use in DMA transfers and in mapping target memory.

E2 Only — The E2 Exerciser uses FPGA internal memory only.
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7.3 Operation

The Exerciser is disabled by default when BusView is wWorkspace

installed for the first time. To access the “Exerciser g % <Eorkspace>

. . . . T Analyzer Setup
Function/Bus Mode.” options click on “Options” in the | - (] Anlyzer Trace
Tools, Hardware menu. | e (0 Statistics Setup

----- (2 Statistics Chart
----- (21 Pratocal Checker

Start the Exerciser by right-clicking on the Exerciser
folder in the Workspace Window and clicking on New, liew A |
or click on Activate in the Exerciser menu item. Open... )

E2 Only — The E2 Exerciser is activated from the Options dialog in the Hardware Menu.

Exerciser Window

The Exerciser Window provides a command line interface to issue commands, and an area where
the results of issued commands are displayed.

| Brovwse Results
Walue: l:l MNew Address: l:l Frew Same Mext Cuit

Command syrtas:

Command Ling

Command / Parameters Description ~
C <skart_addr = <end_addr =[value][repeat][addr_space][data_size][burst_len][read_cmd][local_... Compare command allows the user to repeatedly read PCT Memc

d <skart_addr =[addr_space][data_size][burst_len][ <read_cmd][end_addr] Display command allows the user to dump either PCT Memory spe
dma hanne addr = <dst_addr = <byte_count =[data_size][dir][repeat][burst_len][read_cmd]... DMA (Direct Memory Access) command initiates a DMA transfer b
dma_abort Available Commands [ DMA Abort cormmand aborts any ongoing DMA transfer started v

— Haddr = <value =[addr_space][data_size][burst_len][write_crd][local_addr] Fill command allows the user to fill PCI Memary space or PCI IO

int [enable]firg_line] Interrupt command enables disables the user to generate PCTin
inkack. Interrupt Acknowledge command generates interrupt acknowled

| <start_addr = <end_addr Load command enables the user ko load previously generated (b %
b b4

Target Ready

Cutput Ares

Mernory Target: FDE00000-FDFFFFFF 1/ Target: 00002000-000020FF x A 0B C D DMAL & DMAZ @ Executing i@ A

FIGURE 7-2 Exerciser Window
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The Exerciser toolbar and menu & & & |G @

As an alternative to executing Exerciser commands from the Command | gyerciser | Tools  window

Help
Line, the Exerciser Menu and toolbar can be used to define and execute Activate
commands P2, Master... -
G Command Executer...
Activate Enables the Exerciser o Target...
IE Lacal...

'«Q‘ Interrupkis)...

2 Configuration Scan

Sla Master Opens the Exerciser Master Commands dialog.

Refresh Exerciser Status

¥ Command Executer Opens the Command Executer dialog.
Seripk 4

Ela Target Opens the Exerciser Target dialog.
G Local Opens the Exerciser Local Commands dialog.
‘ Interrupts Opens the Interrupt dialog.

< Configuration Scan Executes the Scan command.
Scan can also be executed from the command line by typing “scan”.

Refresh Exerciser Status Get an updated Exerciser Status.
DMA Abort Abort any DMA operation currently in progress.

Script Use the Exerciser Scripting features. See “Using Scripts” on page 278.

Help

The Exerciser provides several ways of getting help.
* When typing a command in the command line, the text color will change. When the text is red,
this means that the command does not yet have all necessary parameters to be executed.

¢ Context sensitive help. Type a command in the Exerciser window, and press Ctrl-F1 keys. The
on-line help opens at the page describing the command.

¢ Type "h" or "?" followed by a command, and a list of arguments appears in the Exerciser
window.

Use the on-line help manual available by pressing the help button at the tool bar.
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Exerciser Options

E2 Only — E2 options are listed in “E2 Exerciser Options (Enhanced Exerciser)” on page 225

Right-click on the Exerciser Window and click Options to open the Exerciser Options Window.

Performance Options

Performance l User Input] Output Settings]

Latency Timer: (0 [ clocks ] PCI
[ Ignore Initial Latency of 16 clocks

™ Enable Parity Checking
[~ Enable SERF# Generation

Bus Wwidth: | Default wWidth [power- +

Perfarmance l Uszer Input] Output Settings]

Latency Timer: m [ clocks ] PCI 'X

Master Retries: |0 [Dis forever)

[ Ignore Initial Latency of 16 clocks
I” Enable Parity Checking

[” Enable SERR# Generation

I¥ Enable Split Response

Bus Width: | Default width (power- +

FIGURE 7-3 Exerciser Performance Options
¢ Latency Timer - Number of clocks (0 to 255) remaining between losing GNT and having
to release the bus if another device is requesting the bus.

* Master Retries - PCI-X option.

¢ Ignore Initial Latency of 16 Clocks - The Exerciser will continue to issue wait states until
it has data ready.

¢ Enable Parity Checking - Checks parity on bus transfers if enabled.
¢ Enable #SERR Generation - Allows the Exerciser to generate SERR# on the bus
¢ Enable Split Response - PCI-X option.
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*  Bus Width -
¢ Default Width - Use the bus width as detected on power-up.
* Force 32 Bit Operation - Only 32 bit address and data cycles are issued.
* Force 64 Bit Operation - Only 64 bit address and data cycles are issued.

These options can also be set via the command line prompt with the opt command:
opt <enable>[latency timer] [serr][parity][bus_width] [ignore init lat]
with [split_resp_en] and [master retry] also available for PCI-X only.

Argument Description Default
Required | Optional Type
enable BOOL 1= Enable Exerciser 0
0= Disable Exerciser

latency timer | number 0-255 time in nanoseconds 0 PCI, 64 PCI-X

serr BOOL 1= Enable System Error driver 0

parity BOOL 1= Enable Parity Error response 0

bus_width number 0=Deafult width (set on PCI reset) 0

1= Force 32 bit operation
2= Force 64 bit operation

ignore_init lat | BOOL 1=Ignore initial latency 0
split_resp_en | BOOL PCI-X ONLY

1= Enable Split Response on target reads.
master_retry | number PCI-X ONLY 255

Number of retries before Exerciser as a
master terminates the cycle (0-255)

0= Forever

User Input

Performance  User Input | Dutput 5 ettings

I™ Require user input on test and compare

FIGURE 7-4 Exerciser User Input Options

Require user input on test and compare -
e If this is enabled and a Test command is running; if an error occurs then testing
will stop and wait until Next is pressed before continuing.

¢ Ifdisabled and a Test command is running; if an error occurs then testing will
continue. Errors are displayed in the Output Log.
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Output Settings

Performance | User Input - Output Settings l

Mumber of lines in output view: |8192

I Log exerciser output to the following file:

FIGURE 7-5 Exerciser Output Settings Options

* Number of lines in output to view - states the maximum number of lines to be viewed in
the Output Log. When the maximum is reached, the oldest line is removed when a new

line is created.

* Log exerciser output to the following file: - Selecting this will allow you to specify a file
in which all Exerciser output will be saved.

E2 Exerciser Options (Enhanced Exerciser)

Performance Extended

Exerciser Options

Protocol Yiolations/Overrides ] Uszer Input ] Output Settings ]
Performance

Latency Timer: (0 [ clocks |

Master Retry
Iv Rty Enable

Master Retries: |0 [0 iz forever]

Rty Delay 0 [ clocks ]

I lgrore Initial Latency of 16 clocks
™ Enable Parity Checking
[” Enable SERR# Generation

Bus Width: | Default widh [powerupl v |
Decode Speed

B -
Initial '/ ait States

e

oK | Cancel |

¢ Latency Timer - Number of clocks (0 to 255) remaining between losing GNT and having
to release the bus if another device is requesting the bus.
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* Master Retry
¢ Enable / Disable Master Retry.
* Master Retries - The number of Retries to perform before the Retry Counter
expires.
¢ Retry Delay - The number of clocks between each retry attempt.
¢ Ignore Initial Latency of 16 Clocks - The Exerciser will continue to issue wait states until
it has data ready.
¢ Enable Parity Checking - Enables/Disables Parity Checking
* Enable #SERR Generation - Allows the Exerciser to generate SERR# on the bus
* Bus Width -
¢ Default Width - Use the bus width as detected on power-up.
* Force 32 Bit Operation - Only 32 bit address and data cycles are issued.
* Force 64 Bit Operation - Only 64 bit address and data cycles are issued.
* Decode Speed - Specify Target to support decode speed B, C and subtractive.
* Wait States - Set the Target's number of initial wait states. Minimum is 4 and maximum
is 15
Some options can be set via the command line prompt with the opt command, other are set
with the optx command:
opt <enable>[latency timer] [serr][parity][bus_width] [ignore init lat] [master retry] .
Argument Description Default
Required | Optional Type
enable BOOL 1= Enable Exerciser 0
0= Disable Exerciser
latency timer | number 0-255 time in nanoseconds 64
serr BOOL 1= Enable System Error driver
parity BOOL 1= Enable Parity Error response
bus_width number 0=Deafult width (set on PCI reset)
1= Force 32 bit operation
2= Force 64 bit operation
ignore init lat | BOOL 1= Ignore initial latency 0
master_retry | number Number of retries before Exerciser as a 255
master terminates the cycle (0-255)
0= Forever
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Operation

Protocol Violations/Overrides

Exerciser, Options

Protocol Violations/Overrides l Uger Input ] Output Settings ]

Performance

Target Termination

{* Split Response [on valid commands) or D ata
™ Data

" Target &hart

" Single Data Phase Disconnect

" Rety Temination

™ Disconnect at next ADE, delay |0

Force Split Completion Error

@ Mone O Emorindex |0

Force PAR
 Mone Qg 1

Force PARES
* Mone 0O (1

Error Assertion

[ PERR#t [ SERR#

(] 8 | Cancel |

e Target Termination - Select the type of termination that the Target should terminate with.

* SpResp = Split response on legal commands, else Data termination.

¢ Data = Always data termination.
¢ TAbort = Target Abort.
¢ SDtaPhD = Single Data Phase Disconnect.

* Retry = Retry.

e DNxtADB = Disconnect on Next ADB.

* Force Split Completion Error - When enabled, completer will always respond with a split

completion error message. Split completion error message can be specified.

¢ Force PAR - Forcing the PAR signal high or low will effectively generate random parity
errors on the lower AD and C/BE bus.

¢ Force PAR64 - Forcing the PAR64 signal high or low will effectively generate random
parity errors on the upper AD and C/BE bus.

¢ Error Assertion - Manually asserts PERR# and SERR# signals.
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These options can also be set via the command line prompt with the optx command:
optx <enable> [retry enable] [retry delay] [decode speed] [wait_states] [target term]
[SpComp_err] [DNxtADB_delay] [PAR gen] [PAR64 gen] [PERR asset] [SERR asset]

Argumen

t

Required

Optional

Type

Description

Default

enable

BOOL

1= Enable Exerciser, 0= Disable Exerciser

retry_enable

BOOL

1 = Enable retry, 0 = Disable retry

retry delay

integer

Number of clocks to delay before master retry, 0 - 65535.

decode_speed

hex

number

Number of clocks from last address phase to target asserts DEVSEL#.
3 or B = decode speed B.

4 or C = decode speed C.

5 = Invalid decode speed according to the PCI-X spec.

6 or SUB = decode speed Subtractive.

7 = Invalid decode speed according to the PCI-X spec.

wait_states

char

Force number of initial wait states.
None = None forced wait states.
4-15 = Number of wait states.

target term

char

Force target termination

SpResp = Split response on legal commands, else Data termination.
Data = Always data termination.

TAbort = Target Abort.

SDtaPhD = Single Data Phase Disconnect.

Retry = Retry.

DNxtADB = Disconnect on Next ADB.

SpResp

SpComp_err

char

None = No force of split completion error.
<number> = Split completion error message index in hex (range 0-FF)

None

DNxtADB_delay

integer

Number of clocks from DEVSEL# before Disconnect on Next ADB is
signaled 1- 4095

PAR gen

char

Force PAR.

None = Normal parity generation on PAR.
0 =Force PAR to 0

1 =Force PAR to 1

None

PAR64 gen

char

Force PAR64.

None = Normal parity generation on PAR64.
0 =Force PAR to 0

1 =Force PAR to 1

None

PERR assert

BOOL

Assert PERR on 2. clock after each data phase.
0 = Normal PERR generation
1 = PERR always asserted

SERR assert

BOOL

Assert SERR on 2. clock after each address phase.
0 =Normal SERR generation
1 = SERR always asserted
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7.4 Executing Commands

Executing Single commands

There are 2 ways of executing commands on the Exerciser:

* By typing commands at the command line prompt in the Exerciser Window.

* By using the dialog boxes available from the Script, Master, Target, Interrupt, Local, and the
Options menus.

Some of the commands have several arguments. Arguments can be required or optional:

* <argument> = required.

¢ [<argument>] = optional.

When using the command line interface, all required arguments have to be specified. When using
dialog boxes, the arguments have default values.

"target only"If the Vanguard is put in a slot designated "target only", the Exerciser can only act as
a target on the bus, i.e. it cannot perform any commands from the Master and the Interrupt menus.

Executing Multiple Commands

Command Executer

The Command Executer is used to issue a list of Cycle Sequences. The Fields available in
this dialog will alter depending on the Command used.

Command Executer 3]

@

Start Address|End Address Command  Burst Length Data Size Data Type Valuse-Local Address
1] 0 HemRd 4 4 Bytes Di=zcard Data

Fepeat Count |1 [dec, Oz farever)

Inzert | Add | Delete| Save... | Load... | Iz Import... Addlmport...| | | Cloze |

Scripts

Scripts can be made to allow lists of commands to be executed without user intervention.
Scripts are text files which can be edited in any text editor and simulate commands typed in
by the keyboard. each command is executed before the next one is read. See “Using Scripts”
on page 278.
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7.5 Summary of Commands
Master Commands Local Commands Miscellaneous Commands  Script Commands
Modify page 234  Local Display  page 260  Refresh page 266 Start Recording  page 279
Write page 237  Local Modify  page 261  Target page 267 Stop Recording  page 279
Fill page 240  Local Fill page 262 Interrupt page 272 Load Script page 280
DMA page 242 Local Copy page 263 Exerciser page 223 Run Script page 280
Options
Test page 245  Local Load page 264  Help page 222 Wait page 280
Compare page 248  Local Save page 265  Intexe page 273 Pause page 280
Cycle Sequence  page 251 10 page 274 Loop page 281
Exercise page 253 End page 281
Special page 255 Show page 281
Intack page 256 Comment page 281
Load Memory page 257
Save Memory page 258
DMA Abort page 259
Configuration page 275
Scan
Config Display ~ page 233
Config Modify  page 236
Config Write page 239
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Summary of Commands

Display

Displays Memory, I/O or Configuration space in 256 Byte blocks.

Command Line format:

d <start_addr> [<addr_space>] [<data_size>][<burst len>][<read cmd>] [<end addr>]

Argument

Required

Optional

Type

Description

Default

start_addr

Hex number

Start address of area to display.

addr_space

unsigned int

Address space

m = Memory Space
i=1/0 Space

¢ = Configuration Space

data_size

unsigned int

Size of each data object 1, 2, 4 or 8 bytes

burst_len

unsigned int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read cmd

char[2]

PCI Command

r = Memory read

rm = Memory read multiple
1l = Memory read line

PCI-X Command

r = Memory read DWORD

rb = Memory read block

ra= Alias to Memory read block (Not Legal
according to PCI-X Specification)

end addr

hex number

End address of the area to display.
Maximum is start_addr + FFFF

FF

Exerciser Master Commands @

Dizplay

Address Space

Fiead Command

jue) Cycle Sequence ] Exercize ] Special ] Intack ] Load Memory ] Save Memory ]
| Modiy | wite | F |

Memary hd End &ddress  |FF
MemRd -

DA ] Test ] Compare ]

Start Address 0

Burst Length 4 Bytes [dec) Data Size 4 Bytes -
Prev | Same | Mest | Quit | Execute | Cloze |
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Example:d 80001000 m 4 0

d = Display command

1000 = start address

m = Memory space

4 = 4 byte accesses (DWORD)

0 = number of bytes which is system dependent in PCI when 0 is chosen.

Note — The end_addr argument is used to set the block size of the Display command, i.e. if the

end_addr is set to start _addr+0x7f, only 0x80 bytes of data are displayed in each
block.
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Config Display

cd <bus> <device> [function][start_register] [end register]

Note — In Configuration space all accesses are DWORD aligned, since Al and A0 are used to
indicate Configuration cycle type 0 or 1.

When displaying PCI/PCI-X Configuration space using Configuration cycles type 0, and when
more than one of the address bits AD[31::11] are "1", a warning will be displayed in the Exerciser
window.

A PCI/PCI-X device is a target of a configuration cycle only if its IDSEL is asserted, and AD[1::0]
is "00".

Most PCI/PCI-X systems implements generation of IDSEL by connecting the IDSEL associated
with device number 0 to AD16, the IDSEL associated with device number 2 to AD17, etc.

When more than one of the bits AD[31::11] are "1", several PCI/PCI-X devices might try to
respond to the same cycle, leading to system crash and, in worst case, a permanent hardware failure.

Issued October 24, 2007 Vanguard User Guide 233

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Exerciser VIT\ETROW

vation deployec

Modify

Read and Modify data in memory, I/O or Configuration space.
Command Line format:

m <start_addr>[<addr space>][<data_size>] [<read cmd>][<write cmd>]

Argument Description Default

Required | Optional Type

start_addr Hex number | Start address of area to display.
addr_space | char Address space m
m = Memory Space
i=1/0 Space

¢ = Configuration Space

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes | 4

read_cmd char[2] PCI Command r
r = Memory read

rm = Memory read multiple
rl = Memory read line

PCI-X Command

r = Memory read DWORD

rb = Memory read block

ra = Alias to Memory read block (Not
Legal according to PCI-X Specification)

write_cmd | char[2] PCI Command w
w = Memory write
wi = Memory write and invalidate

PCI-X Command

w = Memory write

wb = Memory write block

wa = Alias to Memory write block (Not
Legal according to PCI-X Specification)

jue) Cycle Sequence ] Ex=ercize ] Special ] Intack. ] Load Memory ] Save Memory ]
Dizplay Modify l Wirite: ] Fill ] DIk ] Test ] Compare ]
Start Address |0
Address Space Memary -
Fiead Command | MemPd i
wiite Command | Mermiwt hd
Data Size 4 Bytes -
Prev | Same | Mest | Cluit | Execute | Close |
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Example:m 1000 m 4 r w

m = Modify command

1000 = PCI start address

m = Memory space

4 = 4 byte accesses

r =read command is Memory Read
w = write command is Memory Write.
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Config Modify

cm <bus> <device> [function][register]

Note — In Configuration space all accesses are 4 bytes aligned, since A1 and A0O are used to
indicate Configuration cycle type 0 or 1.

When modifying PCI/PCI-X Configuration space using Configuration cycles type 0, and more than
one of the address bits AD[31::11] are 1, a warning will be displayed in the Exerciser window.

A PCI/PCI-X device is a target of a configuration cycle only if its IDSEL is asserted, and AD[1::0]
is "00".

Most PCI/PCI-X systems implements generation of IDSEL by connecting the IDSEL associated
with device number 0 to AD16, the IDSEL associated with device number 2 to AD17, etc.

When more than one of the bits AD[31::11] are "1", several PCI/PCI-X devices might try to
respond to the same cycle, leading to system crash and, in worst case, a permanent hardware failure.
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Write

Used to write data into Memory, I/O or Configuration space.
Command Line format:

w <start addr>[<addr space>] [<data size>] [<burst len>] [<write cmd>]

Argument Description Default

Required | Optional Type

start_addr Hex number | Start address of area to display.
addr_space | char Address space m
m = Memory Space
i=1/0 Space

¢ = Configuration Space

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes | 4

burst len | unsignedint | burst length in bytes 4
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

write_cmd | char[2] PCI Command w
w = Memory write
wi = Memory write and invalidate

PCI-X Command

w = Memory write

wb = Memory write block

wa = Alias to Memory write block (Not
Legal according to PCI-X Specification)

x|
jue) Cycle Sequence ] Exercize ] Special ] Intack ] Load Memory ] Save Memory ]
Display | Modiy wite | Fil | oM& | Test | Compae |

Start Address ’D—
Address Space Memary -

wiite Command | Memiw -

Burst Length 4 Bytes [dec) Data Size 4 Bytes -

Prev | Same | Mest | Quit | Executel Cloze |

Example:w 1000

w = Write command
1000 = PCI start address.
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When the burst option is used, the data is entered at the desired address in the same way as for
single cycle. However, the data is not written until the command is executed, or until the number of
bytes entered is equal to the burst length.
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Config Write

cm <bus> <device> [function][register]

Note — In Configuration space all accesses are 4 bytes aligned, since Al and A0 are used to
indicate Configuration cycle type 0 or 1.

When modifying PCI/PCI-X Configuration space using Configuration cycles type 0, and more than
one of the address bits AD[31::11] are "1", a warning will be displayed.

A PCI/PCI-X device is a target of a configuration cycle if: its IDSEL is asserted and AD[1::0] is
"00", and if C/BE#3:0 is ConfigRd or ConfigWr.

Most PCI/PCI-X systems implements generation of IDSEL by connecting the IDSEL associated
with device number 0 to AD16, the IDSEL associated with device number 2 to AD17, etc.

When more than one of the bits AD[31::11] are "1", several PCI/PCI-X devices might try to
respond to the same cycle, leading to system crash and, in worst case, a permanent hardware failure.
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Fill
Fills Memory, I/O or Configuration space with a given pattern or value.

Command Line format:

f <start_addr><end addr><value>
[<addr_space>][<data_size>][<burst len>][<write _cmd>][<local_addr>]]

Argument Description Default

Required | Optional Type

start_addr Hex number | Start address of the fill area

end addr Hex number | End address of the fill area

value Hex number | The value to fill into the area o
or char

char values:
o = Walking one pattern

z = Walking zero pattern
s = address as data
r =random data

1 = use data in “local addr”

addr_space | char Address space m
m = Memory Space
i=1/0 Space
¢ = Configuration Space

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes

burst len | unsignedint | burst length in bytes 4

PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

write cmd | char[2] PCI Command w
w = Memory write
wi = Memory write and invalidate

PCI-X Command

w = Memory write

wb = Memory write block

wa = Alias to Memory write block (Not Legal
according to PCI-X Specification)

local addr | hex number | Local memory address of data pattern
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jue) Cycle Sequence ] Exercize ] Special ] Intack. ] Load Memory ] Save Memory ]
Dizplay ] Madify ] it Fill ] Crhddy, ] Test ] Compare ]

Start Address |0
Address Space termary - End Address |0

wiite Command | Memiw -

Burst Length 4 Bytes [dec] [ata Size 4 Bytes -
Output Type Walue - [ata alue ]

Prew | Same | Mext | Guit | Executel Cloze |

Example:£ 1000 10ff o m 4 8

£ = Fill command

1000 = PCI/PCI-X start address

10££ = PCI/PCI-X end address

o = Walking One fill pattern

m = Memory space

4 = 4 bytes data size and 8 = burst length in bytes

Fill a user-defined pattern:

The value argument specifies which kind of fill pattern to be used. Using value=I in conjunction
with the local _addr argument, causes the pattern at local addr to be used as fill pattern.

A user-defined pattern can be filled into the local user memory area starting with local addr, before
the Fill command is started. This can be done using the Local Fill and the Local Modify commands.

See also the Save and Load commands for saving patterns to disk.
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DMA

The DMA (Direct Memory Access) command initiates a DMA transfer between a target and the
Exerciser Local User Memory. The DMA command may take an argument specifying that the

DMA transfer should loop forever, transferring the same block in an endless loop. This option is
effective for creating heavy traffic on the bus.

The Vanguard has 2 DMA channels available so two different DMA transfers can be running at the

same time.

DMA Transfers can be made in three different ways:

¢ Local to PCI - Transfers data from Local (Target) memory to a PCI location. i.e from Exerciser

to Device #1 in the diagram shown.

* PCI to Local - Transfers data from a PCI location to local memory. i.e. from Device #1 to the

Exerciser in the diagram shown.

* PCI to PCI - Transfers data from a PCI location to local memory, and then from local memory to
another PCllocation. i.e. from Device #1 to Device #2 via the Exerciser in the diagram shown.

Device
#1

PCI Bus

Device
#2

Exerciser

Note — The DMA command runs in the background and the command prompt will return after
starting the DMA transfer. This means that other commands can be entered without

having to wait for the DMA transfer to finish.

Note — A DMA transfer can be aborted by running the DMA abort command.
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Command Line format:

dma <channel> <src_addr> <dst_addr> <transfer size> <dir> [<repeat>]
[<data_size>][<burst len>] [<read cmd>] [<write_cmd>] [<src_incr>] [<dst incr>][start on_trg]

]

Argument

Required

Optional

Type

Description

Default

channel

Unsigned int

DMA channel number 1 or 2

src_addr

Hex number

Source start address

dst_addr

Hex number

Destination start address

transfer_size

Hex number

Number of bytes to transfer

dir

char[2]

pp = PCI to PCI memory
pl =PCI to local memory
Ip = local to PCI memory

pp

repeat

unsigned _int

Number of times to repeat the DMA transfer
0 = forever

data_size

unsigned int

Size of each data object 1, 2, 4 or § bytes.

burst_len

unsigned int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read cmd

char[2]

PCI Command

r = Memory read

rm = Memory read multiple
rl = Memory read line

PCI-X Command

r = Memory read DWORD

rb = Memory read block

ra = Alias to Memory read block (Not Legal
according to PCI-X Specification)

write_cmd

char[2]

PCI Command
w = Memory write
wi = Memory write and invalidate

PCI-X Command

w = Memory write

wb = Memory write block

wa = Alias to Memory write block (Not Legal
according to PCI-X Specification)

src_incr

BOOL

Source address is incremented for every
successful data transfer.

1 = Enabled

0 = Disabled

dst_incr

BOOL

Destination address is incremented for every
successful data transfer.

1 = Enabled

0 = Disabled

start_on_trg

BOOL

Start DMA transfer on trigger from the Analyzer
1= Enable
0= Disabled

Issued October 24, 2007

Vanguard User Guide

243

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Exerciser VIMETRO e

nnovation deployec

jue) Cycle Sequence ] Exercize ] Special ] Intack. ] Load kemory ] Save Memory ]
Dizplay ] Modify ] Write ] Fill DA Test ] Compare ]
DA Channel 1 - Src Address 1]

Diirection PClta PCI hd Dist Address 1]
Read Command  |MemRBd - Transfer Size |4
Wwiite Command | MemiwT - Src Increment  |Enabled -

Start D2 Immediately - Dzt Increment | Enabled -
Burst Length a Bytes [dec) [rata Size 4 Bytes -
Fiepeat Count 1 [dec. Ois forever]

Prev | Same | Mext | Guit | Executel Cloze

Example: dma 2 10000 20000 1000 4 pp 4

dma = DMA command

2 = DMA channel 2

10000 = source start address

20000 = destination start address

1000 = bytes to transfer

4= 4 bytes data size

pp = PCI/PCI-X to PCI/PCI-X transfer
4 = repeat 4 times.

A DMA transfer of 0x1000 bytes from address 0x10000 to address 0x20000 is executed 4 times,
using DMA channel 2.

A user-defined pattern can be filled into the local user memory area starting with local addr,
before the DMA transfer is started. This can be done using the Local Fill and the Local Modify
commands.

See also the Save and Load commands for saving patterns to disk.

Status Line Information

The status line at the bottom of the BusView window shows a green indicator in the DMA fields if
a DMA (started with the DMA command) is active.

If no DMA is active, and the DMA status line field is grayed, a double mouse click on the DMA
field, will open the DMA dialog box.

If a DMA is active, and the green indicator is on, a double mouse click on the field will terminate
the DMA. The indicator will then change color to dark green.

Arbitration:The arbitration between the DMA channels is set in the Exerciser Options, including
the hidden DMA channel 0, which is used internally by all exerciser user commands.
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Test

Repeatedly fills Memory , I/O space or Configuration space with a given pattern, reads it back, and
checks for errors.

Command Line format:

t <start addr> <end_addr> [<value>] [<repeat>] [<addr_space >] [<data_size>] [<burst len>]
[<read cmd >] [<write_cmd>] [<local addr>]]

Argument Description Default

Required Optional Type
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start_addr Hex number | Start address of the fill area
end addr Hex number | End address of the fill area
value Hex number | The value to fill into the area 0
or char

char values:
o = Walking one pattern

z = Walking zero pattern
s = address as data
r = random data

1 = use data in “local addr”

repeat unsigned_int | Number of times to repeat the DMA transfer 1
0 = forever

addr_space | char Address space m
m = Memory Space
i=1/0 Space

¢ = Configuration Space

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes

burst len | unsignedint | burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 =4096 bytes

read_cmd char[2] PCI Command r
r = Memory read

rm = Memory read multiple
rl = Memory read line

PCI-X Command

r = Memory read DWORD

rb = Memory read block

ra = Alias to Memory read block (Not Legal
according to PCI-X Specification)

write_cmd | char[2] PCI Command w
w = Memory write
wi = Memory write and invalidate

PCI-X Command

w = Memory write

wb = Memory write block

wa = Alias to Memory write block (Not Legal
according to PCI-X Specification)

local addr | hex number Local memory address of data pattern 0
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Es |

jue) Cycle Sequence ] Exercize ] Special ] Intack. ] Load Memory ] Save Memory ]
Display | Modiy | wite | Fil | DMa Test | Compare

Start Address |0
Address Space termary - End Address |0

Read Command | MemPd hd
wiite Command | Memiw -

Burst Length 4 Bytes [dec] [ata Size 4 Bytes -
Output Type wialking One i
Fiepeat Count 1 [dec, Oz farever)

Prew | Same | Mext | Guit | Executel Cloze |

Example: t 10000 1ffff o 32 m 4 1

t = Test command
10000 = start address
1£££f =end address

o = Walking One pattern
32 =repeat 32 times

m = Memory space

4 = 4 byte accesses

1 = burst length.

The result is a test that writes 0xf £ £ £ bytes of walking a one pattern to PCI/PCI-X address
0x10000, reads them back, and checks whether any errors have occurred in the operation. This
procedure is performed 32 times, or until the user terminates the test by pressing the Quit button, or
one of the keyboard keys ‘q’, ‘Q’, ‘Esc’, or “.".

Test with a user-defined pattern:

The value argument specifies which kind of test pattern to be used. Using value=1 in conjunction
with the 1ocal addr argument, causes the pattern at 1ocal addr to be used as test pattern.

A user-defined pattern can be filled into the local user memory area starting with local addr,
before the test is started. This can be done using the Local Fill and the Local Modify commands.
See also the Save and Load commands for saving patterns to disk.

EXERtrg# on verify error:

The Test command asserts a trigger signal (EXERtrg#) to the PCI/PCI-X Bus Analyzer when a
verify error occurs. For each verify error, the test stops and waits for user input, either to terminate
the test, or to continue. Use the buttons at the bottom of the Exerciser window. Keyboard keys are
‘q’, ‘Q’, ‘Esc’, or “.” to quit, or any other key to continue.

It is required to run the test with single cycles when the EXERtrg# trigger signal is taken into use in
the analyzer, because the trigger signal is asserted during the verify process. When burst cycles are
used, an error can occur in the first transfer of the burst, but the trigger signal will not be asserted
until the burst is finished and the verify process has started.
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Compare

Repeatedly reads Memory, I/O space or Configuration space, and compares the data with a given

pattern.

Command Line format:

¢ <start_addr> <end_addr> [<value>] [<repeat>] [<addr_space >] [<data_size>] [<burst len>]
[<read cmd>] [<local addr>]]

Argument

Required

Optional

Type

Description

Default

start_addr

Hex number

Start address of the fill area

end addr

Hex number

End address of the fill area

value

Hex number
or char

The value to fill into the area

char values:
o = Walking one pattern

z = Walking zero pattern
s = address as data
r =random data

1 = use data in “local addr”

repeat

unsigned_int

Number of times to repeat the DMA transfer
0 = forever

addr_space

char

Address space

m = Memory Space
1=1/0 Space

¢ = Configuration Space

data_size

unsigned int

Size of each data object 1, 2, 4 or 8 bytes

burst_len

unsigned int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read cmd

char[2]

PCI Command

r = Memory read

rm = Memory read multiple
rl = Memory read line

PCI-X Command

r = Memory read DWORD

rb = Memory read block

ra = Alias to Memory read block (Not Legal
according to PCI-X Specification)

local addr

hex number

Local memory address of data pattern
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Es |

jue) Cycle Sequence ] Exercize ] Special ] Intack. ] Load Memory ] Save Memorny ]
Display | Modiy | wite | Fil | DMa | Test Compare

Start Address |0
Address Space termary - End Address |0

Read Command | MemPd hd

Burst Length 4 Bytes [dec] [ata Size 4 Bytes -
Output Type wialking One i
Fiepeat Count 1 [dec, Oz farever)

Prew | Same | Mext | Guit | Executel Cloze |

Example:c 10000 1ffff o 1 m 4 4 rm

c = Compare command
10000 = start address
1£££f = end address

o = Walking one

1 = do not repeat

m = Memory space

4 =4 bytes accesses

4 = 4 bytes burst length

rm = Memory read multiple

The result is a test that reads 0x £ £ £ £ bytes from address 0x10000 with four bytes accesses, and
compares the data with a walking one pattern.

This procedure is performed once, or until the user terminates the test by pressing the Quit button at
the bottom of the Exerciser window, or one of the keyboard keys ‘q’, ‘Q’, ‘Esc’, or *.".

Test with a user-defined pattern:

The value argument specifies which kind of test pattern to be used. Using value=1 in conjunction
with the local addr argument, causes the pattern at 1ocal addr to be used as test pattern.

A user-defined pattern must be filled into the local user memory area starting with local addr,
before the test is started. This can be done using the Local Fill and the Local Modify commands.

See also the Save and Load commands for saving patterns to disk.

EXERtrg# on verify error:

The Compare command asserts a trigger signal (EXERtrg#) to the PCI/PCI-X Bus Analyzer when a
verify error occurs. For each verify error, the test stops and waits for user input, either to terminate

the test, or to continue. Use the buttons at the bottom of the Exerciser window. Keyboard keys are
‘q’, ‘Q’, ‘Esc’, or “.” to quit, or any other key to continue.
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It is required to run the test with single cycles when the EXERtrg# trigger signal is taken into use in
the analyzer, because the trigger signal is asserted during the verify process. When burst cycles are
used, an error can occur in the first transfer of the burst, but the trigger signal will not be asserted
until the burst is finished and the verify process has started.
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Cycle Sequence

Generates a sequence of PCI/PCI-X cycles. Only error messages are output. This command is

useful to put traffic on the bus.

Command Line format:

q <start_addr> <end addr> [<value>] [<repeat>] [<addr_space >] [<data_size>] [<burst len>]
[<emd>] [<local_addr>]

Argument

Required

Optional

Type

Description

Default

start_addr

Hex number

Start address of the fill area

end_addr

Hex number

End address of the fill area

value

Hex number
or char

The value to fill into the area

char values:
o = Walking one pattern

z = Walking zero pattern
s = address as data
r =random data

1 = use data in “local addr”

repeat

unsigned_int

Number of times to repeat the sequence
0 = forever

addr_space

char

Address space

m = Memory Space
1=1/0 Space

¢ = Configuration Space

data_size

unsigned int

Size of each data object 1, 2, 4 or 8 bytes

burst_len

unsigned int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

cmd

char[2]

PCI Command

r = Memory, I/O or Config read
rm = Memory read multiple

rl = Memory read line

w = Memory, 1/O or Config write
wi = Memory write and invalidate

PCI-X Command

r = Memory DWORD, I/O or Config read

rb = Memory read block

ra = Alias to Memory read block (Not Legal
according to PCI-X Specification)

w = Memory, I/O or Config write

wb = Memory write block

wa = Alias to Memory write block (Not Legal
according to PCI-X Specification)

local addr

hex number

Local memory address of data pattern
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&  Disply | Modiy | wite | Fil | oMa | Test | Compae |
Cycle Sequence ] Exercise ] Special ] Intack ] Load Memary ] Save Memary ]

Start Address |0
Address Space | Memary - End Address |0

Command MemFd b

Burst Length 4 Bytes [dec) [rata Size 4 Bytes -
Output Type wialking One hd
Fiepeat Count 1 [dec. Ois forever]

Prev | Same | Mext | Guit | Executel Cloze |

Example:q 20000 200ff 1 ¢

q = Cycle Sequence command
20000 = PCI/PCI-X start address
200££f = PCI/PCI-X end address
1 = never repeat (repeat count 1)
c = PCI Configuration space.

Place a user-defined pattern on the bus:

The value argument specifies which kind of pattern to be used. Using value=1 in conjunction with
the local addr argument, causes the pattern at local addr to be used.

A user-defined pattern can be filled into the local user memory area starting with local addr,
before the Cycle Sequence command is started. This can be done using the Local Fill and the Local

Modify commands.

See also the Save and Load commands for saving patterns to disk.
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Exercise

Reads and writes cycles with varying data sizes.

For example: if a memory area, a pattern, and a Write command is selected, then the pattern is
applied to the bus four times (presuming repeat count is 1). First with a data size of 1 byte, second
with a data size of 2 bytes, third with a data size of 4 bytes, and fourth with a data size of 8 bytes.

Command Line format:

x <start_addr> <end addr> [<value>] [<repeat>] [<burst len>] [<read cmd>] [<write cmd>]
[<local addr>]

Argument Description Default

Required Optional Type

start_addr Hex number | Start address of the fill area
end_addr Hex number | End address of the fill area
value Hex number | The value to fill into the area o
or char char values:

z= Walking zero pattern is filled into the area
o = Walking one pattern is filled into the area
s = address as data is filled into the area

r =random data is filled into the area

1 = use data in “local addr”

repeat unsigned int | Number of times to repeat the DMA transfer 1
0 = forever
burst len | unsignedint | burst length in bytes 4

PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read_ cmd | char[2] PCI Command r
r = Memory read

rm = Memory read multiple
1l = Memory read line

PCI-X Command

r = Memory read DWORD

rb = Memory read block

ra = Alias to Memory read block (Not Legal
according to PCI-X Specification)

write_cmd | char[2] PCI Command w
w = Memory write
wi = Memory write and invalidate

PCI-X Command

w = Memory write

wb = Memory write block

wa = Alias to Memory write block (Not Legal
according to PCI-X Specification)

local addr | hex number Local memory address of data pattern 0
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Exerciser
@  Display Mody | wite | Fil | oMa | Test | Compae |
Cycle Sequence Exercige ] Special ] Intack ] Load Memory ] Save Memory ]
Start Address |0
End Address |0
Fead Command ’m l—
Wwiite Command ’m
Burst Length 4 Bytes [dec)
Output Type Walking One v
Fiepeat Count 1 [dec. Ois forever]
Prev | Same | Mext | Guit | Execute | Cloze |
Example:x 0 8000000 ABBACAFE 0
x = Exercise command
0 = PCI/PCI-X start address
8000000 = PCI/PCI-X end address
ABBACAFE = data fill pattern
0 = infinite repeat.
Place a user-defined pattern on the bus:
The value argument specifies which kind of pattern to be used. Using value=1 in conjunction with
the local addr argument, causes the pattern at local addr to be used.
A user-defined pattern can be filled into the local user memory area starting with local addr,
before the Exercise command is started. This can be done using the Local Fill and the Local Modify
commands.
See also the Save and Load commands for saving patterns to disk.
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Special
The Special Cycle command generates special cycles on the PCI/PCI-X bus.
Command Line format:

special [<data>]

Argument Description Default
Required Optional Type
data Hex number | Data value 0
& (x|
@ Displw | Modiw | wite | Fil | omMa | Test | Compae |
Cycle Sequence ] Exercize Special l Intack ] Load Memory ] Save Memory ]

[rata Value u]

Prew Same | Mext | Guit | Executel Cloze |

Example:special 12345678

special = Special Cycle command
12345678 = data.
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Intack

The Interrupt Acknowledge command generates interrupt acknowledge cycles on the PCI/PCI-X
bus.

Command Line format:

intack

Exerciser Master Commands @

@  Display | Modi | wite | Fil | DM& | Test | Compare |
Cycle Sequence ] Exercize ] Special | Load Memary ] Save Memaorny ]

Mo Parameters

Presy | Same | Mest | CGluit | EHecutel Close |
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Summary of Commands

Load Memory

Data files previously generated with the Save or Local Save commands, can be loaded into PCI/
PCI-X memory using the Load command.

Command Line format:

| <start _addr><end_ addr> [file name]

Argument Description Default
Required Optional Type
start_addr Hex number | Start address of the fill area
end_addr Hex number | End address of the fill area
[<filename>] | string Name of the file to load.
- 5]
@ Displw | Modiw | wite | Fil | omMa | Test | Compae |
Cycle Sequence ] Exercize ] Special ] Intack Load Memory l Save Memory ]

Start Address |0
End Addresz |0

Eile

Prew Same | Mext | Guit | Executel Cloze

Example: 10 100

0x100 bytes of data will be loaded from the file to PCI/PCI-X memory, starting from PCI/PCI-X

address 0x0.

Note — Address must be DWORD aligned.

If no filename is entered, a dialog box will open, asking for the location and name of the file to load.

Abort operation

Press the Quit button at the bottom of the PCI/PCI-X Exerciser window, or any of the ‘Q’, ‘q’,
‘Esc’, or °.” keys, to abort the Load command.

Note — The memory file is always big endian and the Load Memory command understands this.
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Save Memory

Save PCI/PCI-X memory to file.
Command Line format:

s<start addr><end addr> [file_name]

Argument Description Default
Required Optional Type

start_addr Hex number | Start address of the fill area

end addr Hex number | End address of the fill area

[<filename>] | string Name of the file to save the data in.
= 5]
@ Displw | Modiw | wite | Fil | oMa | Test | Compae |
Cycle Sequence ] Exercize ] Special ] Intack ] Load Memory Save Memory

Start Address |0
End Address 1]

File

Prev Same | Mext | Guit | Executel Cloze

Example: s 0 ffc

The PCI/PCI-X Exerciser will perform Memory Read cycles on the PCI/PCI-X bus, from start
address 0x0 to end address 0xFFC (inclusive), and save the data to a file.If no filename is entered, a
dialog box will open, asking for the location and name of the file to save.

Note — Address must be DWORD aligned.

The file is in standard ASCII format, and can be read in any text editor. It is also possible to edit the
file manually, but be careful not to change the length or format of the file, as this may cause unusual
behavior when trying to load it at a later time.

Abort operation

Press the Quit button at the bottom of the PCI/PCI-X Exerciser window, or any of the ‘Q’, ‘q’,
‘Esc’, or °.” keys, to abort the Save command.
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Summary of Commands

DMA Abort

The DMA Abort command aborts any ongoing DMA transfer started with the DMA command.

Command Line format:

dma_abort [<ch1>] [<ch2>]

Argument Description Default
Required Optional Type

chl unsigned int | Channel 1,2

ch2 unsigned int | Channel 1, 2

Note — If no channel is specified, all running DMAs are aborted.

Example: dma_abort 1 2

DMA Abort

)

¥ DMA Channel 1

[~ DMA Channel 2

Ok | Cancel |

dma_abort = DMA Abort command

1= abort DMA channel 1

2 = abort DMA channel 2.

The DMA channels can be listed in an arbitrary order. If no DMA channel is specified, all running

DMAS are aborted.

Status Line Information

If a DMA is active, and the green indicator is on, a double mouse click on the field will terminate

the DMA.
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Local Display
The Vanguard Exerciser has 8MB of Local User Memory (E2 Exerciser has just 8kB, 0x0 to
0x1FFF). The Local Display command allows the user to dump Local User Memory in 256Byte
blocks for display. The Local User memory ranges from address 0x0 to 0x7FFFFF and can be
mapped as target memory using the Target command.
Command Line format:
1d <addr>[<data_size>]

Argument Description Default

Required Optional Type

start_addr Hex number | Start address of the area

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes 4
& x|
@ Display l Modify] Fill ] Copy ] Load Memory] Save Memory
Start Address |0
Data Size 4 Bytes h
Prev | Same | Mext | Gluit | Execute | Cloze |
Example: 1d 200000 2
1d = Local Display command
200000 = Local User Memory start address
2 =2 bytes display format.
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Summary of Commands

Local Modify

Displays data with data size 1, 2, 4, or 8 bytes, at a given local user address, and optionally allows
Local User Memory modification.

The local memory addresses range from 0x0 to Ox7FFFFF. (E2 has 0x0 to 0x1FFF)

Use hexadecimal values to modify the local memory.

Command Line format:

Im <start_addr> [<data_size>]

Argument Description Default
Required Optional Type
start_addr Hex number | Start address of the area
data_size unsigned int | Size of each data object 1, 2, 4 or 8§ bytes 4
s x|
@ Display Modify l Fil ] Copy ] Load Memory] Save Memory
Start Address |0
Data Size 4 Bytes h
Prev | Same | Mext | Gt | Execute | Cloze |
Example: Im 2000 1
1m = Local Modify command
a000 = Local User Memory start address
1 =1 byte display format.
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Local Fill
Fills local user memory on the Exerciser, with a given data pattern or value
(E 0x0 to Ox7FFFFF, E2 0x0 to 0x1FFF)

Command Line format:

If <start_addr> <end addr> <value> [<data_size>]

Argument Description Default

Required Optional Type

start_addr Hex number | Start address of the fill area

end addr Hex number | End address of the fill area

value Hex number | The value to fill into the area o
or char

char values:
z = Walking zero pattern is filled into the area

o = Walking one pattern is filled into the area
s = address as data is filled into the area

r = random data is filled into the area

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes 4

o Displa_l,l] Madify  Fill lEopy ] Load Memory] Save Memory]

Start Address |0
End&ddress |0

Data Size 4 Bytes =
Output Type Walue -

Data Yalue 0
Prew | Same | Mext | Guit | Executel Close

Example:1f 100000 1fffff 1234 2

1f = Local Fill command

1000 = Local User Memory start address
1fff = Local User Memory end address
1234 = data to fill into area

2 = data size.
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Summary of Commands

Local Copy

Copies local user Exerciser memory from one location to another.

(E 0x0 to 0x7FFFFF, E2 0x0 to 0x1FFF)

Command Line format:

Ic <start_addr> <end addr> <dst_addr>

Argument Description Default
Required Optional Type
start_addr Hex number | Start address of the fill area
end_addr Hex number | End address of the fill area
dst_addr Hex number | Start address of destination area
6 e
jue) Display] Modify] Fil Copy lLoad Memory] Save Memory]
Start Address |0
End Address 0
Dst Address 0
Prew Same | Mext | Guit | Execute | Close
Example:1c 100000 10£££f 400000
1c = Local Copy command
1000 = Local User Memory start address
10£ff = Local User Memory end address
4000 = Local User Memory destination address.
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Local Load
Data files previously generated with the Save or Local Save commands, can be loaded into Local
User Memory using the Local Load command.
(E 0x0 to Ox7FFFFF, E2 0x0 to 0x1FFF)
Command Line format:
1l <start addr> <end addr> [<filename>]
Argument Description Default
Required Optional Type
start_addr Hex number | Start address of the fill area
end addr Hex number | End address of the fill area
[<filename>] | string Name of the file to load.
E &
jue) Displa_l,l] Modify] Fill ] Copy  Load Memory l Save Memory]
Start Address |0
End&ddress |0
File
|
Prew | Same | Mext | Guit | Execute | Close
Example: 11 0 1000
In the above example, 0x100 bytes of data will be loaded from a file to Local User Memory,
starting from local address 0x0.
Note — Address must be DWORD aligned.
If no filename is entered, a dialog box will open, asking for the location and name of the file to load.
Abort operation
Press the Quit button at the bottom of the PCI/PCI-X Exerciser window, or any of the ‘Q’, ‘q’,
‘Esc’, or °.” keys, to abort the Local Load command.
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Summary of Commands

Local Save

Saves Local User Memory to file.

Command Line format:

Is <start_addr> <end addr>]

Argument

Required

Optional

Type

Description

Default

start_addr

Hex number

Start address of the fill area

end_addr

Hex number

End address of the fill area

[<filename>] | string

Name of the file to save the data in.

.

@

Display] Modify] Fill ] Copy ] Load Memory  Save Memory l

Start Address |0
End Address 0

File:

|

Prew | Same | Mext | Guit | Executel Close

Example:ls 0 1000

The Exerciser will read the Local User Memory from start address 0x0 to end address 0x1000
(inclusive), and save the data to a file.

Note — Address must be DWORD aligned.

If no filename is entered, a dialog box will open, asking for the location and name of the file to

save.

The file is in standard ASCII format, and can be read in any text editor. It is also possible to edit the
file manually, but be careful not to change the length or the format of the file, as this may cause
unusual behavior when trying to load it at a later time.

Abort operation

Press the Quit button at the bottom of the PCI/PCI-X Exerciser window, or any of the ‘Q’, ‘q’,
‘Esc’, or °.” keys, to abort the Local Save command.
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Refresh

Refresh the Exerciser DMA, interrupt and target status.
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Summary of Commands

Target

Note — See “Target (E2 command)” on page 269 for details on using the Target command for the

Enhanced Exerciser (E2).

Maps PCI target window into Local User Memory. Windows can be located in both I/O and
Memory space. When activated, parts of the Local User Memory can be accessed by other PCI/
PCI-X bus masters. This is how the Exerciser can emulate a PCI/PCI-X target memory device.

Command Line format:

target <enable>[<pci_base>][<addr space>][io_shadow_base]

Argument Description Default
Required Optional Type
enable BOOL Enable/Disable: 0
1 = Enable
0 = Disable
pci_base hex number | PCI/PCI-X start address of the window
Value must be specified if enabled.
addr_space char PCI/PCI-X address space
m = PCI/PCI-X Memory space
i = PCI/PCI-X I/O space
io_shadow _base [ hex number | PCI-X base address of memory
mapped IO Window.
¥ Enable Memaony Window
Memarny Window Address: |D - |
Shadow 140 Windaw Addiess: |800000 - |
¥ Enable 1/0 Windaw:
1/0 Window Address: o -
oK | Cancel |
Example 1:target 1 80000000 m
target = Target command
1 = enable a target window
80000000 = PCI/PCI-X start address of window
m = PCI/PCI-X Memory space.
Example 2:target 0 0 i
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target = Target command

0 = disable the target window

0 = PCI/PCI-X start address of window
i=PCI/PCI-X I/O space.

Status Line Information

The status line at the bottom of the BusView window displays the current target window status.
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Summary of Commands

Target (E2 command)

Enables and Disables the use of Memory and 10 BARs.

When enabled, parts of the Local User Memory can be accessed by other PCI-X bus masters. This
is how the Exerciser can emulate a PCI-X target memory device.

Command Line format:

target <enable>[<addr_space>]

Argument

Description

Default

Required

Optional

Type

enable

BOOL

Enable/Disable:
1 =Enable
0 = Disable

addr_space char

PCI-X address space m
m = PCI-X Memory space
i=PCI-X I/O space

PCI-X Exerciser Target

BAR layout:
BAR no

2 I-0

|¥ Enable Memory BAR:
¥ Enable |/0 BARs

Type

1-0 Hemory, Prefetchable,

Ingert |

PIX

Address Size-1
64Bit 10000000 1FFF
10000000 FF

add | Deete [[ 0K | Cancel |

In the Target dialog, the checkboxes are used to enable and disable Memory and 10 BARs. See

“BAR(E2 command)” on page 270 for details about the BAR command

Example:target 1 m

target = Target command
1 = enable a target window
m = Memory space
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BAR(E2 command)
Configures the BAR layout in the PCI-X E2 Exerciser. When used, parts of the Local User Memory
can be accessed by other PCI-X bus masters. This is how the Exerciser can emulate a PCI-X target
memory device. First set of parameters are for BARO, the next for BAR1, and so on. If a BAR is set
as a 64-bit value, two BARS are used.
Command Line format:
bar <type> <addr> <size> [<type> <addr> <size>] [<type> <addr> <size>] [<type> <addr>
<size>] [<type> <addr> <size>] [<type> <addr> <size>]
Argument Description Default
Required Optional Type
type type char Memory type
m = prefetchable 32bit
mn = memory, non-prefetchable 32bit
mo64 = prefetchable 64bit
mn64 = non-prefetchable 64bit
i=1/0
addr addr hex Address range
O0-FFFFFFFFFFFFFFFF
Least significant bits ignored
according to size
size size hex Size minus one in bytes
All significant bits must be 1.
Range is F - FFFFFFFFFFFFFFFF
16 bytes - whole PCI address space
BAR layout:
BAR no Tvpe Address | Size-1
1-0 | Memory, Prefetchable, 64Bit 10000000 1FFF
2 I 10000000 FF
I¥ Enable Memomny BARS
¥ Enable I/0 BARs Ingert | Add | Delete | ak | Cancel |
The dialog box can be used to compile a list of BARs. Use the ‘Insert’ and ‘Add’ buttons to create
new BARs and the ‘Delete’ button to remove them.
BARs with no parameter set are not defined.
Each BAR can be of the type:
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e 32-bit Prefetchable Memory

* 32-bit Non-prefetchable Memory
¢ 64-bit Prefetchable Memory

* 64-bit Non-prefetchable Memory
¢ J/O

Example:bar m64 10000000 1FFF i 10000000 FF

bar - BAR Command

m64 - set BAR to be prefetchable 64-bit memory
10000000 - Start address of BAR

1FFF - Size of BAR

i - set another BAR as IO memory

10000000 - Start address of BAR

FF - Size of BAR
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Interrupt
The Interrupt command generates PCI/PCI-X interrupts.
Command Line format:

int <enable> <irq_line>

Argument Description Default
Required Optional Type
enable BOOL 1 = Enable Interrupt

0 = Disable Interrupt

irq_line char PCI interrupt request line. Valid values are any
of the letters; a, b, c, d.

This command can also be executed by pressing the Interrupt button ' on the toolbar, or clicking
Interrupt(s) from the Exerciser menu, and then choosing an interrupt from the dialog box that
appears:

Example 1: int 1 b

int = int command

1 = enable interrupt

b = interrupt line.

Example 2: int 0 b

int = int command

0 = disable interrupt

b = interrupt line.

Status Line Information

The status line at the bottom of the BusView window identifies the active interrupt line. LEDs
marked A, B, C, or D are active if the corresponding interrupt line is enabled.

The same information can be found by simply typing “refresh” at the PCI/PCI-X Exerciser prompt.
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Intexe

Interrupts exercise. Activate and deactivate the interrupt lines after specified time parameters.

Command Line format:

intexe <irq_line>[time_on][time_off][repeat]

Argument Description Default
Required Optional Type
irq_line char Interrupt line.
Valid value is 'a', 'b', 'c', 'd" or '0'. Set this to '0'
to stop exercising.
Note, to exercise a new interrupt, you must
first stop exercising the current one.
time _on int Time in ms the interrupt line is activated. 20ms
time_off int Time in ms the interrupt line is deactivated. 30ms
repeat int Number of times to repeat. 1
0 is forever
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IO

1/O port control.
Command Line format:

io <port> [value]

Argument Description Default
Required Optional Type
port int port number to access (0-3).

value int 0 - drive the port low. 20ms

1 - drive the port high.

If no value parameter specified, read and
return current value from the port.
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Configuration Scan

7.6 Configuration Scan

Command Line format:

scan [read_res_cfg][scan_uninit bridges][scan_bridges]

Argument

Required

Optional

Type

Description

Default

read res_cfg

1 = all configuration registers on a found
device are read (default)

0 = reserved configuration registers are not
read

scan_uninit_bridges

1 = Uninitialized bridges are being
programmed and scanned (default)
0 = Ignore uninitialized bridges

scan_bridges

1 = Initialized bridges are being programmed
and scanned (default)
0 = Ignore initialized bridges

The Exerciser can perform a complete scan of PCI/PCI-X configuration space. It systematically
probes for all possible devices on the bus that the Vanguard is located on. If it finds a PCI-to-PCI

bridge, it probes through the bridge for all devices on the busses behind the bridge.

All properties of all found devices are displayed, such as:

¢ PCI-to-PCI Bridges:

¢ Device/Vendor ID.
® (Class Code. If the class code is unknown, "Unknown device" is displayed.

* Vendor. If the vendor is not on the PCISIG (PCI Special Interest Group) list of vendors,
"Unknown" is displayed.

* Primary, Secondary, and Subordinate bus numbers.

* Master and Memory/IO space enable.

¢ Target windows in both prefetchable memory, memory and IO space.

* etc.

e Other devices:

* Device/Vendor ID.
® (lass Code. If the class code is unknown, "Unknown device" is displayed.
* Device/Vendor ID.

* Vendor. If the vendor is not on the PCISIG (PCI Special Interest Group) list of vendors,
"Unknown" is displayed.

¢ Subsystem ID/Subsystem Vendor ID is displayed if it is different from the Device/

Vendor ID.
* Master and Memory/IO space enable.

¢ Target windows in both prefetchable memory, memory and IO space.
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A scan of PCI/PCI-X configuration space gives an overview of the devices in the PCI/PCI-X
system. This is useful in finding where already enabled targets are in PCI memory, and to get the
information needed for manual configuration and enabling of the devices found.

Note — PCI/PCI-X configuration space can only be scanned down stream, i.e. it is not possible to

do configuration cycles from the secondary side to the primary side of a PCI-to-PCI
bridge.

In order for the Config Scan command to find all the PCI/PCI-X devices located in the PCI/PCI-X

system, the Primary, Secondary, and Subordinate bus numbers in all the PCI-to-PCI bridges have to
be configured correctly.

The Primary, Secondary, and Subordinate bus number registers are located at offset 0x18, 0x19, and
0x1A, respectively, in the PCI-to-PCI bridge configuration space header. The primary bus number
is the bus number on the primary side of the bridge, the secondary bus number is the bus number on
the secondary side of the bridge, and the subordinate bus number is the highest numbered bus
behind the bridge.

Performing a Configuration Scan
The Configuration Scan can be started using one of the following methods:

* Click the Config Scan button ** on the toolbar.
¢ Click Configuration Scan on the Exerciser Menu.

¢ Type scan into the Exerciser Command Prompt.

When the scan is complete, the Bus Devices window will open, listing the results of the scan.

Bus Devices

The results of a Configuration Scan are displayed in the Bus Devices window.

O x

Ly
—|-4mp Bus 00 - The bus where ¥anguard is
#¥% 00h:06h Mercury Computer Systems I
- 00h:0ah Multifunction Device (Inkel C
—|-4mp Bus 01h - 00h:0AR:000 Intel Corg
—|-4mp Bus 0Zh - 01h:00h Internation|
#¥% 02h:01h International Bus

|- 0zh:04h Mulkifunction De

Header Layout |

Faceway Bridge -
Eridge Dewvice

Eus O0h : Dewvice 06h : Function 00h

Configquration Zpace Base Address : 00020000k

B8 0zh:04h:00h Qlogic ) Vendor ID : 1134h | Device ID : 000lh | 00k
B 0zh:04h:01h QLogic d || |
E# 00h:0ah:01h Intel Corporation - 1 || Status : 0480h | Command : 0000k | 0dh
] E& 00h:0Bh Intel Corporation - 825570809 |1 |
E ﬂ 00h:0Ch Tundra Semiconductar Carp. | Baze Class : 06h | Sub-Class : 08h | Prog Interface : 0Olh | Fewiszion ID : 0Zh | 08h
a E& 00h:0Dh YMETRO Inc, - Yanguard PCT ||| I
E P s | BIST : 00h | Header Type : 00k | Latency Timer : 00h |Cache Line Zize : 00k | OCh 2
[--] 1 1
Configuration Scan Results
Figure shows an example results of a Config Scan command. The tabs Header Layout, Information
and Register display the same information, but in different ways.
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¢ Header Layout - Information is formatted the same as that issued in the PCI specification.
¢ Information - Relevant information is organised together. for example, IDs are shown together.

* Registers - Information is organised by address.

It is also possible to perform a scan from the Host PC. See “Host PC” on page 51 for details.
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7.7 Using Scripts

An Exerciser script is a list of commands that can be executed without user intervention. These
commands are listed in a text file which can be edited in any text editor.

In addition to the usual Exerciser commands, there are also Script Commands for use in scripts.
These commands allow scripts to incorporate loops and delays.

Record a Script
1. Click Start Recording from the Exerciser, Script menu or type rec_start in the command line.
2. Type a filename for the script file and choose a location to store it.

3. Every Exerciser command executed now will be recorded into this script file. The Script
Commands are also now available.

4. Click Stop Recording from the Exerciser, Script menu or type rec_stop in the command line
to finish.

Execute a Script

1. Click Load Script from the Exerciser, Script menu or type d1s in the command line.

2. The script is now loaded into memory and awaiting execution.
To run the script once; click Run from the Exerciser, Script menu, type run in the command
line, or press F10.
To run the script a number of times; click Run Loop from the Exerciser, Script menu, type run
[number of times] inthe command line, or press Ctrl + F10.

3. The script will now run and any results displayed in the Output Area.
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7.8 Exerciser Script Commands

Script commands can be entered via the command line found in the Exerciser window, or by using

Insert Loop...
Insert End of Loop
Insert Cornment. ..
Insert Wait..,

Insert Pause

B@®wsax QG

Stop Recording...

the menus “Exerciser, Script” or by right-clicking the mouse in the Exerciser Window. It is also
possible to customize the BusView toolbar to include Script Commands. This is done by right-
clicking on the busview toolbar and selecting “Scripts”

B oo #80 , Script toolbar can be added to BusView by right clicking on the
toolbar and selecting “Scrip”.

Start Recording

The Start Recording command starts recording of an Exerciser script. It does this by recording all
executed commands to a file.

Command Line format:
rec_start [file name]

Optional Command argument:

[file name] - used to specify the path and filename of the script file to be recorded. If this
parameter is not used, a dialog will prompt for the path and filename details.

The header of the Exerciser window displays the name of the script file being recorded.

The script file is in standard ASCII format and can be edited manually with any text editor. Any
errors in the file will simply make the Exerciser display a help text when the script is run, in the
same way as when an erroneous command is typed at the Exerciser prompt.

To enter a comment into the script file, the line has to start with a “#” character.

Blank lines are interpreted as CRs.

Stop Recording

The Stop Recording command displays a dialog box to confirm that you wish to stop recording. If
the OK button is pressed recording is stopped.

Command Line format:
rec_stop
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Load Script

The Load command opens a previously recorded script file.

Command Line format:
dls [file name]
Optional Command argument:

[file name] - used to specify the path and filename of the script file to be loaded. If this
parameter is not used, a dialog will prompt for the path and filename details.

Run Script

Runs the script previously loaded with the Load command. The name of the script file appears in
the header of the PCI Exerciser window.

Run Loop can be selected from the Script Menu.

Command Line format:
run [number of times] [silent mode]

Optional Command argument:
[number of times] - Number of times to run the script. 1 is default, 0 is run forever.

[silent mode] - 0= Running with output to view (default), 1= Without output view (errors are
displayed). NOTE: Silent Mode is only accessible from the command line.

Wait
Enter a number of milliseconds to wait.

Command Line format:
wait <number of ms>

Command argument:
number_ of ms - Number of milliseconds to wait.

Pause

Inserts a pause statement in the script file. When a pause is present, press a key to continue.

Command Line format:
pause
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Loop

Inserts a loop into the script.

Command Line format:
loop <number of loops>

Command argument:
number of loops - Number of times to iterate the loop segment.

Note — A loop segment must consist of: a “loop n” command, and an “end” command to indicate
the end of the looped segment.
loop n

"loop segment"

end

End

Inserts an "end" statement into the script file which marks where the end of the loop is.

Command Line format:
end

Show

Shows the contents of the script currently held in memory.

Command Line format:
show

Comment

Inserts a comment to the script file indicated with a "#" at the beginning of the line.
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The Simulator

The Simulator can be used where the Vanguard Hardware is not available. It allows most of the
features in BusView to be used without having a connection to the Vanguard Hardware.

Starting the Simulator

Using the Analyzer with the Simulator

Using the Statistics Functions with the Simulator

Using the Protocol Checker with the Simulator

Using the Exerciser with the Simulator (PCI/PCI-X, VME)

Note — All features are available in Simulator mode regardless of which options have been

purchased.
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8.1 Starting the Simulator

BusView connects to the Simulator in the same way it connects to the Vanguard hardware. The
Simulator is presented as an available device in the Device Information dialog box.

Device Information E|Fz|

Devices l Advanced ]

[19z.165.168.92 TP

24000 10001

Available

Device | Type | Part: | Serial Mumber | Status | Mame |
[Jusgo USE 1240 In Use {USB) it
[1192.163.168.100 IF 24000 10001 Avvailable Le
[ Sirnulator Available Sirmulator

Tar

o]

Cancel

Rescan

Step-by-step Instructions to start the Simulator

These steps assume that you have already installed BusView onto your PC.

1. Start BusView by double-clicking on the BusView icon on your desktop.

2. BusView will begin by performing a scan to find available connections.

3. Select the Simulator by clicking on the check box and click OK.

4. The next dialog box will ask which mode you wish to run the Simulator, PCI, PCI-X, VME or
PCI Express. Choose one by clicking on it’s radio button and then click OK.

BusView is now connected to the Simulator.

Note — To switch between modes it is necessary disconnect from the Simulator, and re-connect in

the required mode.
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8.2 Using the Analyzer with the Simulator

The Simulator makes use of several pre-saved Trace Files. These are used to simulate Sampling of
the bus and the acquisition of Trace/Trigger Control data.

It is important to realize that the trace shown after the Analyzer has triggered in Simulator mode,
bears no relation to the Event Patterns defined in the Analyzer Setup Window. However, there are
some conditions used to determine which trace file is displayed.

There are a number of trace files available, depending on the bus or link type:

¢ PCI/PCIX Clock Mode (Multiplexed)

¢ PCI/PCIX Standard Mode (Demultiplexed)
¢ PCI/PCIX Transfer Mode (Demultiplexed)
* VME State Mode

* VME Timing Mode

¢ PCI Express

Each of the trace files have a different Trigger Position, 0%, 50% and 100%. When the Analyzer is
run, the trace file chosen for display is determined as that which is closest to the chosen trigger
position defined in the Analyzer Setup Options. To summarize:

For PCI and PCIX:
Bus Mode PCl or PCI-X
Sampling Mode Clock Mode Standard Mode Transfer Mode
TP [ 5) 4559 ﬁ@@ @
Trace Files Trace Files Trace Files

A total of eighteen trace files exist for PCI simulation, nine each for PCI and PCI-X bus modes.

For VME:
Bus Mode VME
Sampling Mode State Mode Timing Mode
&w 0[5 &w O [4)
Position
Trace Files Trace Files
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A total of six trace files exist for VME simulation, three each for State and Timing sampling modes.

For PCI Express:

Bus Mode

PCle

Trigger Position W W W

Trace Files

A total of 3 trace files exist for PCI Express simulation.
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8.3 Using the Statistics Functions with the Simulator

There are pre-recorded statistics files which are used by the Simulator to display the play back of
statistics charts.

The Simulator selects the pre-recorded statistics file depending on which bus mode or link type
(PCI, PCI-X, VME or PCI Express) and Sampling Modes has been chosen from the Statistics Setup
Window

Bus Mode PCl or PCI-X Bus Mode PCle

Clock Mode Standard Mode Transfer Mode Mode

Statistics Files u u Statistics Files

The Statistics Charts displayed after the Statistics Function has been run bears no correlation to the
settings implemented in the Statistics Setup Window.
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8.4 Using the Protocol Checker with the Simulator

The Simulator will generate random errors when the Protocol Checker is run. The error will be
displayed on the Protocol Checker window according to the setting chosen in the Protocol Checker
Options dialog.
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8.5 Using the Exerciser with the Simulator (PCI/PCI-X, VME)

The Simulator reacts depending on the type of Exerciser command
Master Commands issued will result in OK status being returned. No real bus traffic is generated.
Local Commands operate on allocated PC memory and operate normally.

Exerciser Script Commands operate normally and it is possible to build and execute scripts using
the Simulator. This is useful for debugging scripts offline.
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Application Programming Interface

This document explains use of the Vanguard Application
Programming Interface (Vanguard API), which is used to access
Vanguard features from applications different from BusView. The
first section gives an introduction to the Vanguard API, while
subsequent sections explain the API commands in more detail.

¢ Introduction
* API client interfaces
e Status codes
¢ Command overview

¢ Command description

Use of the Vanguard API requires the VG-API license to have been
purchased.

E2 Only — Information that pertains to the Enhanced Exerciser
will be described in a box like this one.

Note — This documentation is valid for version 1.10 of the API.
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9.1 Introduction

The Vanguard API gives users of Vanguard Analyzers the option to access Vanguard device
functionality without using the BusView GUI. This makes it possible to incorporate Vanguard
functionality in dedicated applications running on a variety of platforms and using a variety of

programming languages.

The main features of the Vanguard API are:

* Provides a programming language- and platform independent interface to Vanguard features
* Provides two alternative API client interfaces, XML-RPC and “Raw ASCII”, both using a

Remote Procedure Call (RPC) paradigm.

* Supports most of the Exerciser functionality found in BusView.

¢ Supports basic trace capturing with predefined setups.

* Supports Protocol Checker functionality.

The Vanguard API engine is implemented as a TCP/IP based server on the Vanguard device, using
simple ASCII-formatted data for both the requests and the responses. The API is therefore available
to every client platform that has basic TCP/IP support. The API engine integrates with the main

Vanguard device firmware as indicated in Figure 9-1.

Ethernet
Handler
(API)

usB
Handler
(BusView)

Ethernet
Handler

(BusView)

API|
Engine

Vanguard
Communications
Engine

FIGURE 9-1 Vanguard API firmware integration

Main
Vanguard
Firmware
Engine

The API engine integrates with the device firmware as another communications handler, in addition
to the BusView Ethernet and USB communication handlers.

As seen by the other Vanguard firmware, the API engine is acting as a BusView emulator. This has

the following implications:

¢ Simultaneous API- and BusView connections are not possible

* A certain initialization overhead is needed each time an API client connects to the Vanguard
API engine. When using the API, the client should therefore keep the same TCP/IP connection

throughout the API session.
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9.2 API client interfaces

Two different client interfaces are available for using the Vanguard API'. The proprietary Raw
ASCII interface transmits RPC requests and responses as simple ASCII-coded strings, while the
XML-RPC interface transmits the requests and responses as XML-formatted messages. The Raw
ASCII interface uses basic TCP/IP socket client/server communication for the transport, while the
XML-RPC interface uses HTTP.

Both client interfaces are available at TCP/IP port number 25000. The Vanguard API server selects
the interface mode based on the received data.

Raw ASCII interface

To use the Raw ASCII interface, a standard TCP/IP socket connection to the Vanguard API server
must be established. Due to a certain API initialization overhead when establishing a server
connection, the client should always keep the same connection open during the lifetime of the API
session.

The Raw ASCII interface accepts requests as a set of ASCII strings, and returns data in a similar
format. Each string must be terminated with a pair of carriage-return and line-feed ASCII characters

(CR/LF pair), i.e. ASCII characters 13;, and 10,,. The general message format is given in Table 9-1

TABLE 9-1. Raw ASCII message format

Line Data Description
1 RS Start Tag (terminated with CR/LF)
2.n Request- or response Request: Line 2 contains the API function name while
message data subsequent lines, if present, contain any function

parameters. Lines must be terminated with CR/LF

Response: Line 2 contains a status code while subsequent
lines, if present, contain any returned data. Lines are
terminated with CR/LF.

n+1 S>> End Tag (terminated with CR/LF)

Each message is enclosed by a start/end tag pair that explicitly mark the start and the end of a
message.

A sample vanguard_api_option request could look as follows:

<<<<
vanguard api option
0

3

>>>>

1. A third, optional interface is available for event-based data (See “Event notification interface” on
page 297). This additional interface can be used together with both the Raw ASCII- and the XML-RPC
interface.
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The second line holds the API function name, while the three following lines contain function
parameters.

A sample response for a vanguard_device info request that succeeds with no errors is as given
below:

<<<<
0
1000105
0

15000

0

0

>>>>

The second line gives the status code, which is always zero for a no-error response. The other 5
response data lines give the returned data.

A sample response for a request that returns with an error is given below:

<<

4

wrong argument
>>>>

The second line now contains the non-zero status code, while the third line contains extended
information about the error. Not all error codes return additional extended information.

XML-RPC interface

XML-RPC is a Remote Procedure Calling (RPC) protocol that uses HTTP for the transport and
XML for the encoding. XML-RPC is designed to be as simple as possible, while allowing complex
data structures to be transmitted, processed and returned. XML-RPC client libraries are freely
available for a number of programming languages.

See www.xmlrpc.org for further information on the XML-RPC specification.
The Vanguard API XML-RPC server accepts API request parameters passed both as a single XML-

RPC array parameter and as individual XML-RPC parameters (strings, integers and boolean
parameters).
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Using individual XML-RPC parameters for each API parameter, a sample
vanguard_api option XML-RPC request could look as follows:

POST / HTTP/1.1

User-Agent: dummy xml rpc client
Host: 192.168.168.58:25000
Content-Type: text/xml
Content-Length: 236

Connection: keep-alive

<?xml version="1.0"?>
<methodCall>
<methodName>vanguard api option</methodName>
<params>
<param><value><int>0</int></value></param>
<param><value><int>3</int></value></param>
</params>
</methodCall>

Using a single XML-RPC array parameter for the API parameters, a sample
vanguard_api_option XML-RPC request could look as follows:

POST / HTTP/1.1

User-Agent: dummy xml rpc client
Host: 192.168.168.58:25000
Content-Type: text/xml
Content-Length: 219

Connection: keep-alive

<?xml version="1.0"7?>
<methodCall>
<methodName>vanguard api option</methodName>
<params>
<param><value><array><data>
<value><int>0</int></value>
<value><int>3</int></value>
</data></array></value></param>
</params>
</methodCall>

Unless an error occurs, in which case a standard XML-RPC fault message is used, the individual
data values of the XML-RPC responses are always transferred using a single XML-RPC array. A
sample XML-RPC response will look as follows, showing the vanguard device info
command:
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HTTP/1.1 200 OK
Content-length: 282
Content-Type: text/xml
Server: Vanguard Analyzer

<?xml version="1.0"?>
<methodResponse>
<params>
<param><value><array><data>
<value><int>1000105</int></value>
<value><int>0</int></value>
<value><int>15000</int></value>
<value><int>0</int></value>
<value><boolean>0</boolean></value>
</data></array></value></param>
</params>
</methodResponse>

When an error occurs when running a procedure, the standard XML-RPC fault message is used.
The contents of this message is the numeric non-zero status code and possibly a string with
extended error information. A sample error response will look as follows:

HTTP/1.1 200 OK
Content-length: 182
Content-Type: text/xml
Server: Vanguard Analyzer

<?xml version="1.0"7?>
<methodResponse>
<fault>
<value>
<struct>
<member>
<name>faultCode</name>
<value><int>4</int></value>
</member>
<member>
<name>faultString</name>
<value><string>wrong argument</string></value>
</member>
</struct>
</value>
</fault>
</methodResponse>
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9.3 Event notification interface

By default, the Vanguard API is pull-based, i.e. the user has to use various status commands to
check for certain interrupt-type of events, e.g. when the analyzer has triggered. This is the normal
behaviour in a RPC system, i.e. the user only get replies from the RPC-server when data is
explicitly requested. In addition to the normal pull-based engine, the Vanguard API also provides a
separate event notification server that enables users to get notified of certain type of Vanguard
events without having to use extensive polling.

Configuration

To use event notifications, a standard TCP/IP socket connection to the Vanguard API notification
server must be established. The Vanguard API notification server is available at TCP/IP port
number 25001.

The notification server is not available until a connection to the main API engine has been
established. Likewise, any connection to the notification server will be automatically shut down

when a normal API engine session ends.

The notification server is read-only. Configuration of the notification interface is done through the
main API engine, using the vanguard _api option command.

Message formatting

Notifications are received as an event type identifier. The available values are given in Table 9-2.
Note that the same event types are used by the vanguard api option command to set up the
notification event mask.

TABLE 9-2. Event notifications

Type Description

event_type int Notification event identifier. The following events are defined:

0x01: PCI Reset Assert event

0x02: PCI Reset De-assert event

0x04: Bus Frequency Changed event
0x08: Analyzer Triggered event

0x10: Analyzer Trace Full event

0x20: Protocol Checker Triggered event

By default, the notification event messages are formatted using the Raw ASCII format used with
the main API engine. To comply with parsers for the Raw ASCII format, the message data starts
with a status code field. The status code is however always set to 0 (i.e. success) for the notification
messages. Following the status code comes the event type identifier.

A sample notification message for an Analyzer Triggered event is as given below:

<<<<
0
8
>>>>
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The second line gives the status code (always 0), while the third line gives the event type.

Users who already use the XML-RPC interface with the main API engine, and who wants to utilize
their XML-RPC parser also for the notification messages, can optionally turn on XML-RPC type of
formatting in the event notification server. This is done using the vanguard api option
command.

A sample XML-RPC formatted notification message will look as follows, showing the message for
an Analyzer Triggered event:

Content-Length: 156
<?xml version="1.0"?>
<methodResponse>
<params>
<param><value><array><data>
<value><int>8</int></value>
</data></array></value></param>
</params>
</methodResponse>

The first line gives the length of the XML-RPC data that follows, in the same manner as for a
normal XML-RPC response (using HTTP). This line is ended with a CR/LF pair.

2908 User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vMETROW

Status codes

9.4 Status codes

The Vanguard API status codes are listed in Table 9-3 below. Note that some codes are only valid
for certain bus types.

TABLE 9-3. Vanguard API status codes

Code Name Description
0 VG _OK no error, i.e. success
1 VG_GENERAL ERROR A general, non-specified error occurred
2 VG_UNDEF BUS The current bus is undefined
3 VG_UNDEF_CMD Illegal API command
4 VG_PARSER An error occurred when parsing the command
5 VG_CMD_ORDER The API commands are used in an invalid
command order.
6 VG_PARAM_COUNT The API function was called with an invalid
number of parameters
7 VG_AUTHORIZATION Authorization failed for the command
8 VG_PARAM A parameter has an invalid value
9 VG_BUS RESET A bus reset occurred during the execution of
the command
10 VG_DEV_INFO_REQUIRED | A vanguard device info command is
needed prior to running this command
11 VG _SELFTEST Vanguard selftest failed
12 VG_API INIT API initialization failed
13-29 | Reserved
30 VG_ACCESS A bus access failed
31 VG_SPLIT COMPLETION A split completion error occurred
32 VG_EXERCISER General exerciser error
33 VG _NO_EXERCISER No exerciser was found
34 VG_VERIFY Data verification failed
35 VG DMA DESC The Vanguard is out of DMA descriptors
36 VG_MASTER_ABORT A master abort condition occurred
37 VG_TARGET ABORT A target abort condition occurred
38 VG _DATA PERR A data parity error occurred
39 VG_ADDR PERR An address parity error occurred
40 VG _SYSTEM A system error occurred
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TABLE 9-3. Vanguard API status codes (Continued)

Code Name Description
41 VG _RETRY_ EXPIRED A retry expired error occurred
42 VG_TARGET DISCONNECT | A target disconnect condition occurred
43 VG_OUT OF TAGS Out of tags
44 VG _BUS_ERROR A bus error occurred
45-59 | Reserved
60 VG_ALREADY_RUNNING The module, e.g. the analyzer, is already
running. The module might have to be halted
to make the command succeed.
61 Reserved
62 VG _NO_SETUP No valid setup has been loaded
63 VG _INVALID SETUP The setup is invalid, e.g. an analyzer setup
does not match the current bus type or the API
version.
64 VG_SETUP An error occurred during handling of setup
data

Some of the status (error) codes may have a corresponding string with extended information, as
described in “API client interfaces” on page 293. These strings are described in Table 9-4. Note that
theses error codes may also be received without any extended error information.

TABLE 9-4. Vanguard API extended error information

Code

Name

Extended Error Description

1

VG_GENERAL _ERROR

Basic string that further describes the error.

4

VG_PARSER

Basic string that further describes the error.

30

VG_ACCESS

String with the following format:
“<address>: access failed”,

where <address> is the address for which the
access failure occurred.

31

VG_SPLIT COMPLETION

String containing a single hexadecimal encoded
32-bit unsigned value. This value contains the
Split Completion Message and should be parsed
according to the 32-bit Split Completion
Message Format from the PCI-X specification.

34

VG _VERIFY

String containing three hexadecimal encoded
integers separated with white-space characters.
The integers represent the failure address, the
read value and the correct value respectively.

63

VG_INVALID_SETUP

Basic string that further describes the error.
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9.5 Command overview

Miscellaneous Commands

The miscellaneous API commands are listed below. These commands require only a VG-API

license
Command Name Page
vanguard version info 304
vanguard device info 305
vanguard api option 306
vanguard device option 307
vanguard reset 309
vanguard selftest 310

Analyzer Commands

The analyzer commands are listed below. In order to access the analyzer commands, a default
analyzer license is required in addition to the API license.

Command Name Page
analyzer setup 360
analyzer run 312
analyzer halt 313
analyzer status 314
analyzer trace data 315

Protocol Checker Commands

The protocol checker commands are listed below. In order to access the protocol checker
commands, a default protocol checker license is required in addition to the API license.

Command Name Page
pcheck setup 319
pcheck option 323
pcheck run 324
pcheck halt 325
pcheck status 326
pcheck clear 327
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Exerciser Commands

The exerciser commands are listed below. In order to access the exerciser commands, a default
exerciser license is required in addition to the API license.

E2 Only — In addition to the default exerciser license, an E2 license is required to access the
exerciser enhanced target and exerciser enhanced bar commands

Command Name Page
exerciser status 328
exerciser read 329
exerciser write 330
exerciser fill 331
exerciser load 332
exerciser exercise 333
exerciser test 334
exerciser compare 336
exerciser cycle sequence 338
exerciser dma 339
exerciser dma abort 341
exerciser special cycle 342
exerciser local read 343
exerciser local fill 344
exerciser local copy 345
exerciser local load 346
exerciser io 347
exerciser scan 348
exerciser config data 349
exerciser config read 350
exerciser config write 351
exerciser target 352
exerciser enhanced target 353
exerciser enhanced bar 354
exerciser interrupt 355
exerciser interrupt acknowledge 356
exerciser option 357
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Command description

9.6 Command description

Detailed descriptions of all Vanguard API commands are given in the following sections. Note that
in the descriptions, the common parts like e.g. tags and status code for the Raw ASCII interface, are

skipped.

In the API descriptions, 5 different data types are used for parameters and returned values. The
mapping of these types are different for each API client interface, as described in Table 9-5.

TABLE 9-5. Data type mapping

API Type

Raw ASCII mapping

XML-RPC mapping

int

32-bit signed integer formatted as a
string

XML-RPC <int> value

boolean

Formatted as a “1” string for true and a
“0” string for false

XML-RPC <boolean> value

string

Normal ASCII string

XML-RPC <string> value

int64

Unsigned integer (up to 64 bit) formatted
as a hexadecimal string.

The number 200000, (0x30D40) would
e.g. be formatted as the string “30D40”.

Unsigned integer (up to 64 bit) formatted
as a hexadecimal string, as for Raw
ASCII mode.

The encoded string is transferred as an
XML-RPC <string> value

binary

Hexadecimal encoded binary data, i.e.
each 8-bit byte is encoded as two ASCII
characters in the range [0..9,A..F].

The binary sequence 0x1234ABBA 4
would e.g. be formatted as the string
“1234ABBA”.

See the individual API specifications for
information on e.g. byte ordering.

Hexadecimal encoded binary data. The
encoding is as for the Raw ASCII mode,
and the encoded string is transferred as
an XML-RPC <string> value.

The hexadecimal encoding of the int 64 type is partly due to the fact that the XML-RPC
specification does not support 64-bit integers. Additionally, the hexadecimal form makes e.g.

addresses more readable, which could ease debugging.
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vanguard version info

Returns various version information for the Vanguard device.

Arguments:

None

Returned data:

Type Description
api_major int Vanguard API’s major version number
api_minor int Vanguard API’s minor version number
fw_major int Vanguard device firmware’s major version number
fw_minor int Vanguard device firmware’s minor version number
setup_major | int Supported analyzer setup file’s major version number
setup_minor | int Supported analyzer setup file’s minor version number

The setup major and setup minor fields give the highest API analyzer setup file version
supported by this API engine. The API engine supports all previous versions of the analyzer setup

file format.
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vanguard device info

Returns various device information for the Vanguard.

Arguments:

None

Returned data:

Type

Description

serial_no

int

Vanguard serial number

bus_type

int

Current bus type:
-1 = Unknown
0=PCI

1 =PCI-X
2=VME

3 = Reserved

4 =PCle

bus_freq

int

Bus frequency, given as the period measured in picoseconds.

vg_type

int

Vanguard type:

0 = Vanguard PCI

1 = Vanguard CompactPCI
2 = Vanguard PMC

3 = Vanguard VME

4 = Reserved

5 = Vanguard PCIOSL

6 = Vanguard XMC

7 = Vanguard SAE

sys_slot

boolean

true if the Vanguard is inserted in a system slot. Valid for CompactPCI only.

The API forces the user to call this function initially after a connection has been established to the
API server, or after a PCI reset has occurred. Apart from the vanguard version info function,
all API functions will return the VG_DEV_INFO_REQUIRED status code in such conditions, until

this function has been called.
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vanguard api_option

Set/get general API options.

Note — These settings are not persistent, i.e. they are reset each time a new API session starts.

Arguments:

Argument Description Default

Required Optional Type

0 | option int The selected option. See

Table 9-6 below for available
alternatives. A value of -1 resets
all options to their default values

nt Value to set for the selected
option. If this argument is
skipped or invalid, the function
returns the current value of the
selected option.

—-

1 option_value

Returned data:

Type Description

option_value | int Current value of the selected option. This value is returned only if a
valid non-zero option is given, and if the option value
parameter isn’t used or is invalid.

TABLE 9-6. Vanguard API options

Option Values Default

0= event_mask Select which event classes to get notification messages for | 0
when using the event notification server. Could be a logical
OR combination of the following flags:
0x01: Enable PCI Reset Assert event
0x02: Enable PCI Reset De-assert event
0x04: Enable Bus Frequency Changed event
0x08: Enable Analyzer Triggered event
0x10: Enable Analyzer Trace Full event
0x20: Enable Protocol Checker Triggered event

1 =event_format 1 = Format event notification messages as XML 0
0 = Format event notification messages as Raw ASCII
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vanguard device option

Set/get various options on the Vanguard device.

Arguments:
Argument Description Default
Required Optional Type
0 | option int The selected option. See Table 9-7 on the
next page for available options.
1 option_value | int Value to set for the selected option. If
this argument is skipped or invalid, the
function returns the current value of the
selected option.
Returned data:
Type Description
option_value | int Current value of the selected option. This value is returned only if a
valid option is given, and if the option value parameter
isn’t used or is invalid.

For the exerciser function option (2), the following notes apply:

If the user has no valid exerciser license and the image selection is different from No Exerciser
(3), the function fails with a VG_AUTHORIZATION error code.

If the image section is E2 (2) and the user have no valid E2 license, the function fails with a
VG_AUTHORIZATION error code.

If the image selection is E2 and the bus type isn’t PCI-X, the function fails with a VG_PARAM
error code.

If the image selection is E2 and the bus mode (option 0) is set to PCI 33MHz or PCI 66MHz, the
function fails with a VG_PARAM error code.

If the image selection is PCI Only (1) and the bus mode (option 0) is set to a different value than
PCI 33MHz or PCI 66MHz, the function fails with a VG_PARAM error code. PCI Only (1) will
also fail with a VG_PARAM error code when the bus type is PCI-X.

If the bus frequency is above 100MHz, only the E2 option (if licensed) and the No Exerciser
option is valid. Other values will make the function fail with a VG_PARAM error code
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TABLE 9-7. Vanguard device options

Option Description
0 = Bus mode Controls the behavior of PCIXCAP and M66EN during PCI reset. For 0-
slot, this option controls the test bus. Valid values are:
0=PCI 33MHz
1 =PCI 66MHz

2 =PCI-X 66MHz
3 = PCI-X 100MHz (CompactPCI only)
4=PCI-X 133MHz

1 = Host bus mode 0-slot only. Controls the behavior of PCIXCAP and M66EN during PCI
reset for the 0-slot host bus. Valid values are:
0=PCI 33MHz
1 ="PCI 66MHz
2 =PCI-X 66MHz
3 = Reserved

4 =PCI-X 133MHz

2 = Exerciser function Controls the Vanguard exerciser functionality. Valid values are:
0 = PCI/PCI-X exerciser with automatic mode detection

1 = PCl-only exerciser (Disable PCI-X capabilities)

2 =133MHz PCI-X exerciser (E2)

3 =No exerciser

3 =PCI Clock CompactPCI and 0-slot only. Controls the PCI clock Frequency. To
Frequency change this setting on CompactPCI, the Vanguard must be in a system
slot. For 0-slot, this setting affects the test bus. Valid values are:

0 = Automatic selection based on Bus Mode Negotiation
1 = Manual 25MHz

2 = Manual 33MHz

3 = Manual S0MHz

4 = Manual 66MHz

5 =Manual 100MHz

6 = Manual 133MHz

The manual settings will take effect after the first PCI reset.

4 = Bridge 0-slot only. Controls 0-slot Bridge configuration:

configuration 0 = Allow Bridge configuration.

1 = Prevent Bridge from being configured.

Setting this option to ‘1’ prevents the Bridge from being seen by the
Host system. This is done by disconnecting IDSEL from the bridge.

5 = Trigger Output Trigger output option. This setting is lost when the Vanguard is powered
off.

0 = State Analyzer Source, Active High Polarity

1 = State Analyzer Source, Active Low Polarity

2 = Protocol Checker Source, Active High Polarity
3 = Protocol Checker Source, Active Low Polarity
4 = Exerciser Source, Active High Polarity

5 = Exerciser Source, Active Low Polarity
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vanguard reset

Miscellaneous Vanguard Reset options.

Arguments:
Argument Description Default
Required Optional Type
0 | option int The selected reset option. See

Table 9-8 below for available
alternatives.

Returned data:

None

TABLE 9-8. Vanguard reset options

Option

Values

Default

0 = Device reset

Trigger a reboot of the Vanguard device. This command
will return a status code of VG_OK (0) to the user, then
wait a little while before the Vanguard is rebooted. Note
that since the device is rebooted, the API connection will
go down and the API user will have to manually reconnect
to the Vanguard afterwards.

1 = PCI Reset

Trigger a PCI Reset. CompactPCI and 0-slot only.
Additionally, the exerciser must be enabled.

On CompactPCI, the Vanguard must be in a system slot for
this command to be valid.

On 0-slot, the Bridge Configuration bit must be set to “1”
for this command to be valid. See option 4 for the
vanguard_device optioncommand for information
on how to set this bit.

The vanguard device_ info function must be called
following this command. Otherwise all API functions will
return the VG_DEV_INFO REQUIRED status code.
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vanguard selftest

Runs a set of self tests on the Vanguard device.
Arguments:

None

Returned data:

None

Note — This command takes quite some time to run, approximately 1 minute.

If the self test fails, a status code of VG_SELFTEST is returned.
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analyzer setup

Set up the analyzer with a BusView generated setup.

Arguments:
Argument Description Default
Required | Optional Type
0 | setup_file string BusView-generated API-compliant setup
(contents of a *.ast file)

Returned data:

None

Creating a Vanguard API compliant setup is done using BusView GUI in a normal manner. When
the setup is finished, an API specific setup file is created using BusView’s “Save as...” menu option
(from the File menu), and selecting “Analyzer Setup API Files (*.ast)” as the file type in the dialog

box.

The contents of the BusView generated API setup file is already in a pure ASCII string format, and
the contents of such files can be copied directly into the setup file argument. For the Raw
ASCII mode, the file contents must be terminated with a CR/LF pair.

Note — From BusView’s point of view, ast-files are write-only, i.e. BusView can’t open ast-files
for e.g. modification. If the API user wants the option to modify or view the setup later, the setup
should also be saved as a default BusView setup (stp-file).
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analyzer run

Runs the analyzer.
Arguments:
None

Returned data:

None
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analyzer halt
Halts the analyzer.
Arguments:

None

Returned data:

None
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analyzer status

Gets analyzer- and trace status information.
Arguments:
None

Returned data:

Type Description

trace_status int The state of the analyzer:
0: Trace is Empty

1: Analyzer is running

2: Analyzer has triggered
3: Trace is full

4: Analyzer has halted

5: Error
int Reserved
int Reserved
trace length | int Number of valid samples in trace. This field is only valid if the
analyzer is halted or trace is full, e.g. trace _status field equals 3
or 4.
trigger pos int Sample (sequence) number of trigger position (zero-based). This

field is only valid if the analyzer is halted or trace is full, e.g.
trace_ status field equals 3 or 4.

samp_speed | int Sampling speed, given as the period measured in picoseconds

samp_mode int Sampling mode:

0 = Transfer Mode

1 = Clock Mode

2 = Standard Mode
3 = Undefined Mode

triggered boolean true if analyzer has triggered. This field is only valid if the analyzer
is halted or trace is full, e.g. trace status field equals 3 or 4.
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Gets analyzer trace data.

Arguments:

Argument Description Default

Required Optional Type

0 | start_line int Sequence number (zero-based) of first trace
line (sample) to download. If
start_line is out of range, as given by
the trace length returned from the
analyzer status command, this
function will return no trace data.

1 |end line int Sequence number (zero-based) of last trace
line (sample) to download. If end lineis
out of range, as given by the

trace_ length returned from the
analyzer status command,
end_line will be adjusted to the last
valid sample.

Returned data:

Type Description
start_line int Sequence number of the first trace line downloaded (zero-based). If
the returned data lengthis 0, start line isalwaysO0.
end line int Sequence number of the last trace line downloaded (zero-based). If
the returned data lengthis 0, end line is always 0.
data_length int length of trace data
trace_data binary downloaded trace data. Each line of trace data is 320 bits (40 bytes)

wide. The format of each trace line is given in Table 9-9 below.
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TABLE 9-9. PCI/PCI-X trace line format

Bits

Name

Description

63-0 (64)

TimeTag

Absolute time tag for this trace line. This is a 64-bit signed
integer stored in a little endian format, i.e. byte 0 is stored in bits
0-7. The absolute time tag gives the PCI clock count of the trace
line, relative to the trigger line. See also bit 311 (TT_overflow).
The corresponding clock frequency is given by the
samp_speed value from the analyzer status command.

64-127 (64)

A[63:0]

This is the PCI address A[63:0] from the PCI lines AD[31:0],
stored in a little endian format. A[63:0] is latched in Address
Phase(s), and A[62:32] is only used in DAC commands.
A[63:0] is incremented in hardware for each data phase

191-128 (64)

D[63:0]

This is the PCI data D[63:0] from the PCI lines AD[63:0], stored
in a little endian format. D[63:32] is only used when transferring
64-bit data. These bits contain PCI AD[63:0] for all clocks when
sampling in Clock- and Standard mode.

227-192 (36)

Attrib[35:0]

These are the signals from the PCI-X Attribute phase transferred
on PCI lines C/BE[3:0]# and AD[31:0]. Attrib[35:0] is only used
in PCI-X mode and is latched in the PCI-X Attribute phase and
kept throughout the transaction. The byte count is decremented in
hardware for each data phase.

Bits 199-192 (8): Attribute Phase, ByteCount Lower bits /
Secondary Bus Number in Configuration Transaction.

Bits 203-200 (4): Attribute Phase, ByteCount Upper / BE[3:0]#
PCI-X cycles using the DWORD command.

Bits 219-204 (16): Attribute Phase, Requester ID /Split
Completion Message Bit.

Bits 224-220 (5): Attribute Phase, Tag

Bit 225: Attribute Phase, Relaxed Ordering bit / Split Completion
Message bit

Bit 226: Attribute Phase, No Snoop bit / Split Completion Error
bit

Bit 227: Attribute Phase, Split Completion Byte Count modified
bit

231-228 (4) C[3:0] This is the PCI command from PCI lines C/BE[3:0]#. C[3:0] is
latched in the Address Phase and kept throughout the transaction.
232 A64 A64 indicates Dual Address Cycle, and is set in the Address
Phase when 64-bit address, and kept throughout the transaction
233 D64 This signal indicates that the transfer is 64-bit
241-234 (8) BE[7:0] These are the Byte Enable bits 7:0 from PCI lines C/BE {7:0]#.
These bits contain C/BE[7:0]# for all clocks in Clock- and
Standard mode.
242 FRAME# PCI FRAME#
243 REQ64# PCI REQ64#
244 IRDY# PCIIRDY#
245 DEVSEL# PCI DEVSEL#
246 ACK64# PCI ACK64#
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TABLE 9-9. PCI/PCI-X trace line format (Continued)

Bits Name Description

247 TRDY PCI TRDY#

248 STOP# PCI STOP#

249 LOCK# PCI LOCK#

250 IDSELA PCI IDSEL

251 IDSELB IDSELB is only used on PMC and is for the second PMC device
on the same connector

252 PAR PCI PAR. In Transfer mode with data, PAR is advanced one clock
cycle to be in sync with the corresponding data on D[31:0]

253 PAR64 PCI PAR64. In Transfer mode with data, PAR is advanced one
clock cycle to be in sync with the corresponding data on D[63:32]

254 PERR# PCI PERR#. Advanced two clock cycles to be in sync with the
corresponding data in Transfer mode with data.

255 SERR# PCI SERR#

256 RST# PCI RST#

258-257 (2) GNTI[1:0]# These signals reflects the PCI GNT# signals in the slot where the
(GNTB#, Vanguard is installed GNTA# is the GNT# signal for the
GNTA#) Vanguard Exerciser, and GNTB# will be the GNT# signal to the
second PMC device on the same connector.
The GNTA# and GNTB# signals are latched in the arbitration
phase if GNT latching is turned on for these signals

259 DWORD CMD | Active when a DWORD command occurs on PCI-X

260 DAC DAC is active in both the first and second address phase of the
Dual Address Cycle

262-261 (2) REQ[1:0]# REQAM# is the PCI REQ# signal where the Vanguard is installed.
(REQB#, REQBH# is for the second PMC device on the same connector
REQA#)

263 INTA# PCI INTA#

264 INTB# PCI INTB#

265 INTC# PCIINTC#

266 INTD# PCI INTD#

267 INTS Compact PCI signal INTS

268 INTP Compact PCI signal INTP

269 ENUM# Compact PCI signal ENUM#

270 PME# PCI PME#

271 Start This signal will have different meaning depending on the
sampling mode. In Transfer mode, Start will be active at the first
sample of a burst transfer. In Clock- and Standard mode, Start
will be active in the address phase(s).

272 Burst Burst indicates burst transfers, and thus will be active in the data
phase in transactions containing more than one data phase
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TABLE 9-9. PCI/PCI-X trace line format (Continued)

Bits

Name

Description

273

Attrib/Retry

This signal will have different meaning depending on PCI or PCI-
X bus, and on the sampling mode.

Attrib is used on PCI-X and in Clock- and Standard mode only to
indicate Attrib phase. Retry is used on PCI only to indicate Target
Retry.

274

Master Abort

This signal will be active when Master Abort is detected on PCI
or PCI-X

280-275 (6)

Latency[5:0]

Latency[5:0] shows the number of clock cycles from FRAME# to
TRDY# (Target Initial Latency)

283-281 (3)

DecSpeed[2:0]

Decode speed. Shows the number of clocks from address phase

(FRAMEH# high to low) to DEVSEL# on SAC, and from the ond
address phase when DAC

287-284 (4)

ExtInput[3:0]/
GNTI[3:0]#

External inputs [3:0] or GNT# signals [3:0] (from pin header on
front panel).

The GNT[3:0]# signals are latched in the arbitration phase if
GNT latching is turned on for these signals (individually for each
signal)

291-288 (4)

Extlnput[7:4] /

External inputs [7:4] or GNT# signals [7:4] (from pin header on

GNT[15:8]#

GNT[7:41# front panel).
The GNT[7:4]# signals are latched in the arbitration phase if
GNT latching is turned on for these signals (individually for each
signal)
307-292 (16) Spare Reserved
308 PChkTrg PChkTrg is the trigger from the protocol checker.
309 EXERtrg This is the trigger output from the Exerciser
310 Spare Reserved
311 TT overflow Indicates timetag calculation overflow. When set, the absolute
time tag (bits 0-63) is greater than the given value for samples
after the trigger trace-line and less than the given value for
samples before the trigger trace-line.
319-312 (8) ExtInput[15:8] / | External inputs [15:8], or GNT# signals [15:8] (from pin header

on analyzer card).

The GNT[15:8]# signals are latched in the arbitration phase if
GNT latching is turned on for these signals (individually for each
signal).
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pcheck setup

Sets up the Protocol Checker with the proper violation mask.

Arguments:
Argument Description Default
Required | Optional Type
0 | mask bits binary An array of 8-bit bytes, each holding a set

of violation mask bits. To enable a
violation, set the corresponding mask bit.
The number of bytes must match the
number of violation mask bytes. PCI uses 6
bytes, while PCI-X uses 9. The bytes must
be ordered in ascending order, i.e. the first
byte in the array represents mask byte 0.

The possible violations are given in

Table 9-10 and Table 9-11.

Returned data:

None

TABLE 9-10. PCI-X violations

Index Byte:Bit Description
0 0:0 Reserved
1 0:1 Illegal FRAME# assertion
2 0:2 Illegal FRAME# de-assertion
3 0:3 No termination when byte count satisfied
4 0:4 Burst termination not on ADB
5 0:5 REQ64# not synced to FRAME#
6 0:6 ACK64# not synced to DEVSEL#
7 0:7 ACK64# without REQ64#
8 1:0 Illegal IRDY# assertion
9 1:1 Illegal IRDY# de-assertion
10 1:2 Illegal DEVSEL# assertion
11 1:3 Illegal DEVSEL# de-assertion
12 1:4 Illegal STOP# assertion
13 1:5 Illegal STOP# de-assertion
14 1:6 Illegal TRDY# assertion
15 1:7 Illegal TRDY# de-assertion
16 2:0 Missing Master Abort
17 2:1 Illegal decode time

Issued October 24, 2007

User Guide

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

319



Application Programming Interface

vmeTROW

tion deploye

TABLE 9-10. PCI-X violations (Continued)

Index Byte:Bit Description
18 2:2 SpResp, TAbort or Retry after 8 clocks
19 2:3 SDtaPhD, Data or DNxtADB after 16 clocks
20 2:4 DEVSEL# asserted in Special Cycle
21 2:5 Split response after data transfer
22 2:6 SDtaPhD after data transfer
23 2:7 Retry after data transfer
24 3:0 Illegal target wait states
25 3:1 Illegal change of target signaling
26 3:2 REQG64+# asserted with DWORD command
27 3:3 DAC with high address = 0
28 3:4 DAC followed by DAC
29 3:5 DAC used with no memory command
30 3:6 Use of reserved command
31 3.7 Exceeding 64-bit address range
32 4:0 Illegal address and byte enables
33 4:1 Target respond to reserved command
34 4:2 Illegal split response
35 4:3 Illegal target response to split completion
36 4:4 High address change in DAC
37 4:5 Bus command change in DAC
38 4:6 AD[63:32] not high in attribute phase
39 4.7 C/BE[7:4]# not high in attribute phase
40 5:0 C/BE# not high in response phase
41 5:1 C/BE# not high in data phase
42 5:2 Wait states not in pair for write/split completion
43 5:3 Wrong odd DWORD data copy
44 5:4 Wrong odd DWORD BE copy
45 5:5 Data change in target response phase
46 5:6 BE change in target response phase
47 5:7 Wait state data toggle error
48 6:0 Wait state BE toggle error
49 6:1 Missing PERR# on high bus parity error
50 6:2 Missing PERR# on low bus parity error
51 6:3 PERR# reported when no parity error
52 6:4 Illegal PERR# assertion
53 6:5 Address change in configuration cycles
54 6:6 Illegal LOCK# assertion
55 6:7 Illegal LOCK# de assertion
56 7:0 First transaction on LOCK# not read
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TABLE 9-10. PCI-X violations (Continued)

Index Byte:Bit Description
57 7:1 Attribute phase reserved bits not zero
58 7:2 Address phase reserved bits not zero
59 7:3 Use of reserved configuration type
60 7:4 SCE without SCM
61 7:5 SCM address not zero
62 7:6 Byte enable out of range
63 7:7 High address parity error
64 8:0 Low address parity error
65 8:1 High data parity error
66 8:2 Low data parity error
67 8:3 Master Abort
68 8:4 Target Abort
69 8:5 SERR# asserted
70 8:6 PERR# asserted
71 8:7 RST# asserted

TABLE 9-11. PCI violations
Index Byte:Bit Description
0-7 0:0-0:7 Reserved
8 1:0 PERR only on DataXfer
9 1:1 Illegal IRDY assertion
10 1:2 Illegal A1, A0 memory commands
11 1:3 Missing Master Abort
12 1:4 Illegal linear addr inc
13 1:5 Reserved
14 1:6 BE[3:0] change in data
15 1:7 Illegal LOCK assertion
16 2:0 Master Abort
17 2:1 Reserved
18 2:2 Reserved
19 2:3 Abnormal STOP
20 2:4 Illegal STOP to FRAME offset
21 2:5 Target protocol error
22 2:6 Illegal TRDY assertion
23 2:7 Illegal Config 0 cycle
24 3:0 FRAME off before IRDY
25 3:1 Illegal A1, A0 & BE[3:0]
26 3:2 Illegal command response
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TABLE 9-11. PCI violations (Continued)

Index Byte:Bit Description
27 3:3 Illegal back-to-back
28 3:4 Illegal FRAME re-assertion
29 3:5 Illegal FRAME or IRDY change
30 3:6 Illegal Target change
31 3:7 Illegal FRAME to IRDY
32 4:0 Too many clocks in cycle
33 4:1 Target Abort
34 4:2 Illegal Master Abort
35 4:3 Illegal DEVSEL off
36 4:4 FRAME off in DAC
37 4:5 Illegal DEVSEL on/off
38 4:6 First LOCK not read
39 4:7 RSTH# asserted
40 5:0 Data parity error
41 5:1 Address parity error
42 5:2 PERR# asserted

43-47 5:3-5:7 Reserved
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pcheck option

Set/get Protocol Checker options.

Arguments:
Argument Description Default
Required Optional Type
0 | option int The selected option. See Table 9-12
below for available alternatives. A value
of -1 resets all options to their default
values
1 option_value | int Value to set for the selected option. If
this argument is skipped, the function
returns the current value of the selected
option.
Returned data:
Type Description
option_value | int Current value of the selected option. This value is returned only if a
valid non-zero option is given, and if the option value
parameter isn’t used.

TABLE 9-12. Protocol checker options

Option

Values Default

0=1lock on_first

1 = Set the lock on first option 0
0 = Clear the lock on first option

1 =auto_clear

1 = Set the auto clear option 0
0 = Clear the auto clear option

2 =clear_on_run

1 = Set the clear on run option 0
0 = Clear the clear on run option
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pcheck run

Runs the Protocol Checker.
Arguments:

None

Returned data:

None
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pcheck halt

Halts the Protocol Checker.
Arguments:

None

Returned data:

None
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pcheck status

Gets the Protocol Checker status.
Arguments:
None

Returned data:

Type Description

status int Protocol Checker status:

0 = Protocol Checker is running

1 = Protocol Checker has triggered

2 = Protocol Checker is halted

3 = Protocol Checker has been cleared

violation_bits | binary An array of 8-bit bytes, each holding a set of violation status bits.
The number of bytes must match the number of violation status
registers. PCI uses 6 registers, while PCI-X uses 9. The bytes must
be ordered in a ascending order, i.e. the first byte in the array
represents violation byte 0. See the API description for the
pcheck setup command for the individual bit definitions. If a
bit is set, the corresponding violation has occurred.
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pcheck clear

Clears Protocol Checker violations.
Arguments:

None

Returned data:

None

Issued October 24, 2007 User Guide 327

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Application Programming Interface VIMETRO e

vation deployec

exerciser_status

Get general exerciser status information.
Arguments:
None

Returned data:

Type Description

exer_type int Exerciser type:

-2 = Exerciser failed to load
-1 = No exerciser available
0 = Normal exerciser

1 = Enhanced exerciser

exer_init_status | int Exerciser initialization status:

0 =No Master Init: The exerciser could not do config cycles to set
the master enable bit. Use of the exerciser commands requires that
the test system set the master enable bit.

1 = Normal
2 = No Grant: The exerciser does not respond, possibly due to no
grant.
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exerci ser_read

Reads data from Memory, I/O or Configuration space.

Arguments:

Argument

Description Default

Required

Optional

Type

start_addr

int64 Start address of area to read.

addr_space

nt

—

Address space

0= Memory Space
1=1/O Space

2= Configuration Space

data_size

int Size of each data object 1, 2, 4 or 8 bytes

burst_len

int burst length in bytes
PCI : 0 = system dependant

PCI-X: 0 = 4096 bytes

read_cmd

PCI Command

0= Memory read

1= Memory read multiple
2= Memory read line

PCI-X Command

0= Memory read DWORD

1= Memory read block

2= Alias to Memory read block (not
allowed, according to PCI-X spec. )

int

end_addr

int64 End address of the area to read.

Maximum is start_addr + FFFF

start addr
+FF

eturned data:

Type

Description

base_addr

int64

Start address of returned data. As the returned data is aligned on a
data_size boundary, this address could be different from the
start addr input parameter.

data_lengt

nt

—-

Length in bytes of the following data

data

binary

Returned data ordered in byte order.

Note — The end_addr argument is used to set the block size of the exerciser read command,
i.e. if the end_addr is set to start _addr+0x7f, only 0x80 bytes of data are read in each block.

Note — In Configuration space all accesses are DWORD aligned, since Al and A0 are used to
indicate Configuration cycle type 0 or 1.
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exerciser write

Writes data into Memory, 1/0 or Configuration space.

Arguments:

Argument

Required

Optional

Type

Description

Default

0 | data

binary

Data to write ordered in byte order

start_addr

int64

Start address of area to write to

addr_space

int

Address space

0= Memory Space
1=1/O Space

2= Configuration Space

data_size

int

Size of each data object 1, 2, 4 or 8 bytes

burst_len

int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

write_cmd

int

PCI Command
0= Memory write
1= Memory write and invalidate

PCI-X Command

0= Memory write

1= Memory write block

2= Alias to Memory write block (not
allowed, according to PCI-X spec. )

Returned data:

None

When the burst option is used, the data is entered at the desired address in the same way as for
single cycle. However, the data is not written until the command is executed, or until the number of
bytes entered is equal to the burst length.

Note — In Configuration space all accesses are DWORD aligned, since Al and A0 are used to
indicate Configuration cycle type 0 or 1.
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exerciser fill

Fills Memory, 1/O or Configuration space with a given pattern or value.

Arguments:

Argument Description Default

Required | Optional Type

0 | start addr int64 Start address of the fill area

1 |end addr int64 End address of the fill area

2 pattern_id int Pattern identifier defined as follows: 0
0= Walking One pattern

1= Walking Zero pattern

2= address as data

3=random data

4= use pattern in pattern data
5=use local data from pattern data

3 addr_space | int Address space 0
0= Memory Space
1=1/O Space

2= Configuration Space

4 data_size int Size of each data object 1, 2, 4 or 8 bytes

burst len | int burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

6 write_cmd | int PCI Command 0
0= Memory, I/O or Config write
1= Memory write and invalidate

PCI-X Command

0= Memory, I/O or Config write

1= Memory write block

2= Alias to Memory write block (not
allowed, according to PCI-X spec. )

7 pattern_data | int64 If pattern_ id =4, this value represents 0
the pattern to use.

If pattern id =35, this value is the Local
memory address of data pattern.

Returned data:

None
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exerci ser_load

Load Memory space with data. The purpose of this command is to provide an alternative to
exerciser write for filling large amounts of memory space, as the (more versatile)
exerciser write command has a certain amount of run-time overhead for large data buffers.

Arguments:
Argument Description Default
Required | Optional Type
0 | data binary Data to load ordered in byte order

dst_addr int64 Destination address

Returned data:

None
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exerciser_exercise

Reads and writes cycles with varying data sizes.

Arguments:

Argument

Required

Optional

Type

Description

Default

0 | start addr

int64

Start address of the fill area

1 |end addr

int64

End address of the fill area

pattern_id

int

Pattern identifier defined as follows:

0= Walking One pattern

1= Walking Zero pattern

2= address as data

3=random data

4= use pattern in pattern data
5=use local data from pattern data

repeat

int

Number of times to repeat the DMA transfer
Must be >= 1

burst len

int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read_cmd

int

PCI Command

0 =Memory, I/O or Config read
1 = Memory read multiple

2 = Memory read line

PCI-X Command

0 =Memory DWORD, I/O or Config read

1 = Memory read block

2 = Alias to Memory read block (not allowed,
according to PCI-X spec. )

write_cmd

int

PCI Command
0= Memory, I/O or Config write
1 = Memory write and invalidate

PCI-X Command

0 = Memory, I/O or Config write

1 = Memory write block

2 = Alias to Memory write block (not allowed,
according to PCI-X spec. )

pattern_data

int64

Ifpattern_ id=4, this value represents the
pattern to use.

If pattern id =15, this value is the Local
memory address of the data pattern.

Returned data:

None
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exerciser_test

Repeatedly fills Memory, I/O or Configuration space with a given pattern, reads it back, and checks

for errors.

Arguments:

Argument

Required

Optional

Type

Description

Default

0 | start_addr

int64

Start address of the fill area

end addr

int64

End address of the fill area

pattern_id

int

Pattern identifier defined as follows:

0= Walking One pattern

1= Walking Zero pattern

2= address as data

3=random data

4= use pattern in pattern data
5=use local data from pattern data

repeat

int

Number of times to repeat the DMA transfer
Must be >= 1

addr_space

nt

—-

Address space

0 = Memory Space
1=1/O Space

2 = Configuration Space

data_size

int

Size of each data object 1, 2, 4 or 8 bytes

burst len

int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read cmd

int

PCI Command

0 = Memory, I/O or Config read
1 = Memory read multiple

2 = Memory read line

PCI-X Command

0 =Memory DWORD, I/O or Config read

1 = Memory read block

2 = Alias to Memory read block (not allowed,
according to PCI-X spec. )

write_cmd

int

PCI Command
0 = Memory, I/O or Config write
1 = Memory write and invalidate

PCI-X Command

0 = Memory, I/O or Config write

1 = Memory write block

2 = Alias to Memory write block (not
allowed, according to PCI-X spec. )

pattern_data

int64

If pattern id =4, this value represents
the pattern to use.

If pattern id=>5, this value is the Local
memory address of the data pattern.

334

User Guide

Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Vim ETRO & Command description

ovation deployed

Returned data:
None
EXERtrg# on verify error:

The exerciser test command asserts a trigger signal (EXERtrg#) to the PCI/PCI-X Bus
Analyzer when a verify error occurs. The test stops at the first verify error and returns the
corresponding error.

It is required to run the test with single cycles when the EXERtrg# trigger signal is taken into use in
the analyzer, because the trigger signal is asserted during the verify process. When burst cycles are
used, an error can occur in the first transfer of the burst, but the trigger signal will not be asserted
until the burst is finished and the verify process has started.
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exerci ser_ compare

Repeatedly reads Memory, I/O or Configuration space, and compares the data with a given pattern.

Arguments:

Argument

Required

Optional

Type

Description

Default

0 | start_addr

int64

Start address of the fill area

end addr

int64

End address of the fill area

pattern_id

int

Pattern identifier defined as follows:

0= Walking One pattern

1= Walking Zero pattern

2= address as data

3=random data

4= use pattern in pattern data
5=use local data from pattern data

repeat

int

Number of times to repeat the DMA transfer
Must be >= 1

addr_space

int

Address space

0 = Memory Space

1 =1/O Space

2 = Configuration Space

data_size

int

Size of each data object 1, 2, 4 or 8 bytes

burst len

int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read_cmd

int

PCI Command

0 = Memory, I/O or Config read
1 = Memory read multiple

2 = Memory read line

PCI-X Command

0 =Memory DWORD, I/O or Config read

1 = Memory read block

2 = Alias to Memory read block (not allowed,
according to PCI-X spec. )

pattern_data

int64

If pattern id=4, this value represents the
pattern to use.

If pattern id=35, this value is the Local
memory address of the data pattern.

Returned data:

None

EXERtrg# on verify error:

The Compare command asserts a trigger signal (EXERtrg#) to the PCI/PCI-X Bus Analyzer when a
verify error occurs. The test stops at the first verify error and returns the corresponding error.
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It is required to run the test with single cycles when the EXERtrg# trigger signal is taken into use in
the analyzer, because the trigger signal is asserted during the verify process. When burst cycles are
used, an error can occur in the first transfer of the burst, but the trigger signal will not be asserted
until the burst is finished and the verify process has started.
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exerciser cycle_ sequence

Generates a sequence of PCI/PCI-X cycles. This command is useful to put traffic on the bus.

Arguments:

Argument

Required Optional Type

Description

Default

0 | start_addr int64

Start address of the fill area

end_addr int64

End address of the fill area

2 pattern_id int

Pattern identifier defined as follows:

0= Walking One pattern

1= Walking Zero pattern

2= address as data

3=random data

4= use pattern in pattern data
5=use local data from pattern data

3 repeat int

Number of times to repeat the DMA
transfer
Must be >= 1

nt

—-

4 addr_space

Address space

0 = Memory Space

1 =1/O Space

2 = Configuration Space

data_size int

Size of each data object 1, 2, 4 or 8 bytes

6 burst len | int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

7 cmd int

PCI Command

0 = Memory, I/O or Config read

1 = Memory read multiple

2 = Memory read line

3 = Memory, I/O or Config write
4 = Memory write and invalidate

PCI-X Command

0 =Memory DWORD, I/O or Config read
1 = Memory read block

2 = Alias to Memory read block (not
allowed, according to PCI-X spec. )

3 = Memory, I/O or Config write

4 = Memory write block

5 = Alias to Memory write block (not
allowed, according to PCI-X spec. )

8 pattern_data | int64

Ifpattern id=4, this value represents
the pattern to use.

If pattern id =35, this value is the
Local memory address of the data pattern.

Returned data:

None
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exerci ser_dma

Runs DMA transfers on the bus.

Arguments:

Argument

Required

Optional

Type

Description

Default

channel

int

DMA channel number 1 or 2

src_addr

int64

Source start address

dst_addr

int64

Destination start address

transfer_size

int

Number of bytes to transfer

data_size

int

Size of each data object, 4 or 8 bytes

(O, NN BLOSH I (O BE el

dir

int

0 =PCI to PCI memory
1 = PCI to local memory
2 =local to PCI memory

repeat

int

Repeat count for DMA transfer (0 = forever)

burst_len

int

burst length in bytes
PCI : 0 = system dependant
PCI-X: 0 = 4096 bytes

read cmd

int

PCI Command

0= Memory read

1= Memory read multiple
2= Memory read line

PCI-X Command

0= Memory read DWORD

1= Memory read block

2= Alias to Memory read block (not
allowed, according to PCI-X spec. )

write_cmd

int

PCI Command
0 = Memory write
1 = Memory write and invalidate

PCI-X Command

0 =Memory write

1 = Memory write block

2 = Alias to Memory write block (not
allowed, according to PCI-X spec. )

src_incr

boolean

Increment source address for every
successful data transfer.

true = Enabled

false = Disabled

true

11

dst_incr

boolean

Increment source address for every
successful data transfer.

true = Enabled

false = Disabled

true

start_on_trg

boolean

Start DMA transfer on trigger from the
Analyzer

true = Enabled

false = Disabled

false
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Note — If no parameters are specified, DMA status is returned. If any parameters are given, the

first four parameters are required.

Returned data:

Type

dmal run_ status | int

Description
Status of DMA controller 1:
0 = Running
1 = Waiting for trigger
2 =Done
3 = Aborted
4 = Error

dmal exer_status | int

Exerciser status for DMA controller 1:

0 = Status OK

1 = Master Abort

2 = Target Abort

3 = Reserved

4 = Data Parity error

5 = Address Parity error

6 = Reserved

7 = Retry expired

8 = Target Disconnect

9 = Split Completion error
10 = General error

11 = Reserved

12 = Exerciser running

13 = Out of tags

14 = VME bus error

15 = Reserved

16 = Out of DMA descriptors

dma2 run_status | int

Status of DMA controller 2

dma2_exer_status | int

Exerciser status for DMA controller 2
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exerci ser_dma_abort

Aborts ongoing DMA transfers started with the exerciser dma command.

Arguments:
Argument Description Default
Required
Optional Type

0 dma_chl int Channel 1 or 2

1 dma_ch2 int Channel 1 or 2
Note — If no channel is specified, all running DMAs are aborted.
Return format:
None
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exerciser special cycle

Generates special cycles on the PCI/PCI-X bus.

Arguments:
Argument Description Default
Required Optional Type
0 data int64 Data value. Although having a 64-bit 0

resolution, only the corresponding 32-bit
value is used.

Returned data:

None
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exerci ser_local_read

Dumps Local User Memory. The Vanguard Exerciser has 8MB of Local User Memory. The Local
Display command allows the user to dump Local User Memory in 256Byte blocks for display. The
Local User memory ranges from address 0x0 to Ox7FFFFF and can be mapped as target memory
using the Target command.

Arguments:
Argument Description Default
Required Optional Type
0 | start addr int64 Start address of the area to read.
1 data_size int Size of each data object 1, 2, 4 or 8§ bytes 4
Returned data:
Type Description
base_addr int64 Start address of returned data. As the returned data is aligned on a
data_size boundary, this address could be different from the address
given in the input command
data_length | int Length in bytes of the following data
data binary Returned data ordered in byte order
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exerciser_local_fill

Fills local user memory on the Exerciser, with a given data pattern or value

Arguments:
Argument Description Default
Required Optional Type
0 | start_addr int64 Start address of the fill area
end addr int64 End address of the fill area
2 pattern_id int Pattern identifier defined as follows: 0
0= Walking One pattern
1= Walking Zero pattern
2= address as data
3=random data
4= use pattern in pattern data
data_size int Size of each data object 1, 2, 4 or 8 bytes
pattern_data | int64 If pattern id=4, this value represents the | 0
pattern to use.
Returned data:
None
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exerciser local copy

Copies local user Exerciser memory from one location to another.

Arguments:
Argument Description Default
Required Optional Type
0 | start addr int64 Start address of the area to copy
1 |end addr int64 End address of the area to copy
2 | dst addr int64 Destination address
Returned data:
None
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exerci ser_local_load

Load local user Exerciser memory with data.

Arguments:
Argument Description Default
Required Optional Type
0 | data binary Data to write ordered in byte order
1 | dst addr int64 Local destination address
Returned data:
None
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exerciser io
1I/O port control.
Arguments:
Argument Description Default
Required Optional Type
0 | port int Port number to access (0-3)
1 value boolean If no value argument is specified, the
selected port is read and the current value
from the port is returned.
If the value argument is specified, the
selected port is set as follows:
true = Drive the port high
false = Drive the port low
Returned data:
If the port is written (the value argument is set), no data is returned. If the port is read, the
following table is valid,
Type Description
port int The read port
value boolean The read value of the port
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exerci ser_scan

Scan for bus devices.

Arguments:
Argument Description Default
Required Optional Type

0 uninit_bridges | boolean true = Uninitialized bridges are being true
programmed and scanned
false = Ignore uninitialized bridges

1 init_bridges boolean true = Initialized bridges are being true
programmed and scanned
false = Ignore initialized bridges

Returned data:

Type Description

device count | int Number of devices found during the scan. Depending on this count,
a set of device specific values will follow as stated below. Each
device found will return the following 5 values.

vendor _id int64 Vendor ID for this device

device id int64 Device ID for this device

bus int Bus number for this device

device int Device number for this device

function int Function number for this device
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exerciser config data

Get configuration space data for a given device on the bus.

Arguments:
Argument Description Default
Required Optional Type

0 |bus int Bus number of device to get data from

1 | device int Device number of device to get data from

2 function int Function number of device to get data from

3 reg_start int First 32-bit register to read. Start of
configuration space is register 0

4 reg_end int Last 32-bit register to read. Start of 63
configuration space is register 0

Returned data:
Type Description

valid_bars int Number of valid BARs in BAR data given below.

bar0 int64 BARO contents. Valid if valid bars>=0

bar0_size int Size of BARO. Valid if valid bars>=0

barl int64 BARI contents. Valid if valid bars>=1

barl_size int Size of BARI. Valid if valid bars>=1

bar2 int64 BAR?2 contents. Valid if valid bars>=2

bar2_size int Size of BAR2. Valid if valid bars>=2

bar3 int64 BAR3 contents. Valid if valid bars>=3

bar3_size int Size of BAR3. Valid if valid bars>=3

bar4 int64 BAR4 contents. Valid if valid bars>=4

bard_size int Size of BAR4. Valid if valid bars>=4

bar5 int64 BARS contents. Valid if valid bars>=5

bar5_size int Size of BARS. Valid if valid bars>=5

data_length int Length of config data dump below

data binary Configuration data dump
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exerciser config read

Read configuration space data for a given device on the bus.

Arguments:
Argument Description Default
Required Optional Type
0 | bus int Bus number of device to get data from
1 | device int Device number of device to get data from
2 function int Function number of device to get data from
3 reg_start int First 32-bit register to read. Start of
configuration space is register 0
4 reg_end int Last 32-bit register to read. Start of 63
configuration space is register 0
Returned data:
Type Description
reg_base int First 32-bit register in returned data below
data_length int Length of register data dump below
data binary Register data dump
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exerciser config write

Write configuration space data for a given device on the bus.

Arguments:
Argument Description Default
Required Optional Type
0 |data binary Data to write ordered in byte order. The length
of the data array must correspond to an integer
number of 32-bit DWORDs.
1 | bus int Bus number of device to write data to
2 | device int Device number of device to write data to
3 function int Function number of device to write data to
4 reg_start int First 32-bit register to write. Start of
configuration space is register 0
Returned data:
None
Issued October 24, 2007 User Guide 351

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




Application Programming Interface

vmeTROW

vation deployec

exerciser target

Note — See “exerciser_enhanced_target” on page 353 and “exerciser_enhanced_bar” on page 354
for details on mapping target windows for the Enhanced Exerciser (E2).

Maps PCI target window into Local User Memory. Windows can be located in both I/0 and
Memory space. When activated, parts of the Local User Memory can be accessed by other PCI/
PCI-X bus masters. This is how the Exerciser can emulate a PCI/PCI-X target memory device.

Arguments:

Argument Description Default

Required

Optional Type

enable

boolean true = Enable
false = Disable

pci_base

int64 PCI/PCI-X start address of the 0
window

Value must be specified if enable is
set to true.

addr_space int PCI/PCI-X address space 0

0= PCI/PCI-X Memory space
1 =PCI/PCI-X I/O space

io_shadow_base | int64 PCI-X base address of memory 0

mapped IO Window. Only used for
PCI-X.

Note — If no parameters are specified, target status is returned.

Returned data:

Type Description
mem_bar_en boolean | true if Memory target is enabled, otherwise false.
mem_start_addr | int64 Ifmem bar enis true, holds the start address of the Memory bar.
mem_end_addr | int64 Ifmem bar enis true, holds the end address of the Memory bar
io_bar en boolean | true if I/O target is enabled, otherwise false.
io_start_addr int64 If io_bar enis true, holds the start address of the I/O bar
io_end addr int64 Ifio_bar enis true, holds the end address of the I/O bar
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exerciser enhanced target

Enables and Disables the use of Memory and IO BARs on the PCI-X E2 exerciser.

Arguments:
Argument Description Default
Required Optional Type

0 enable boolean true= Enable
false = Disable

1 addr_space |int PCI-X address space 0
0 = PCI-X Memory space
1 =PCI-X I/O space

Note — If no parameters are specified, target status is returned.

Returned data:

Type Description

bar0_type int Type of BAR:

-1 = Undefined BAR

0 = prefetchable 32bit

1 = memory, non-prefetchable 32bit

2 = prefetchable 64bit

3 = non-prefetchable 64bit

4=1/0
barQ_start int64 Start address for BARO. Valid if bar0_type >=0
bar0_end int64 End address for BARO. Valid if bar0_type >=0
barl type int Type of BAR
barl_start int64 Start address for BARI. Valid if barl type >=0
barl_end int64 End address for BAR1. Valid if barl type >=0
bar2_type int Type of BAR
bar2_start int64 Start address for BAR2. Valid if bar2 _type >=0
bar2_end int64 End address for BAR2. Valid if bar2 type >=0
bar3_type int Type of BAR
bar3_start int64 Start address for BAR3. Valid if bar3 type >=0
bar3_end int64 End address for BAR3. Valid if bar3 type >=0
bar4_type int Type of BAR
bard_start int64 Start address for BAR4. Valid if bar4 _type >=0
bar4_end int64 End address for BAR4. Valid if bar4 type >=0
bar5_type int Type of BAR
bar5_start int64 Start address for BARS. Valid if bar5 type >=0
bar5_end int64 End address for BARS. Valid if bar5 type>=0

E2 Only — This function requires a valid license for the Enhanced Exerciser..
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exerci ser_enhanced_bar

Configures the BAR layout in the PCI-X E2 Exerciser. When used, parts of the Local User Memory
can be accessed by other PCI-X bus masters. This is how the Exerciser can emulate a PCI-X target
memory device. First set of parameters are for BARO, the next for BAR1, and so on. If a BAR is set
as a 64-bit value, two BARS are used.

Arguments:

Argument

Required

Optional

Type

Description

Default

0 | type

int

Memory type

0 = prefetchable 32bit

1 = memory, non-prefetchable 32bit
2 = prefetchable 64bit

3 = non-prefetchable 64bit

4=1/0

1 | addr

int64

Address range
O0-FFFFFFFFFFFFFFFF

Least significant bits ignored
according to size

2 | size

int64

Size minus one in bytes
All significant bits must be 1.

Range is F - FFFFFFFFFFFFFFFF
16 bytes - whole PCI address space

Returned data:

None. See the exerciser enhanced target command for BAR status

BARSs with no parameter set are not defined.

E2 Only — This function requires a valid license for the Enhanced Exerciser..
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exerciser interrupt

Generates PCI/PCI-X interrupts.

Arguments:
Argument Description Default
Required Optional Type
0 | enable boolean true = Enable Interrupt
false = Disable Interrupt
1 |irq_lines int PCI interrupt request line. Valid values are a

combination of:
0x1=int A
0x2=int B
0x4=int C
0x8=int D

Note — If no parameters are specified, interrupt status is returned. If any parameters are given, all
parameters are required.

Returned data:

Type Description
intA boolean int A status:
true = Interrupt is enabled
false = Interrupt is disabled
intB boolean int B status
intC boolean int C status
intD boolean int D status
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exerciser interrupt acknowledge

Generates interrupt acknowledge cycles on the PCI/PCI-X bus.

Arguments:

None
Returned data:

None

Note — As the normal response for an Interrupt Acknowledge cycle is Master Abort, this
command will return a VG_OK status to the user if a Master Abort condition occurs on the bus.
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Set/get PCI/PCI-X exerciser options.

Arguments:
Argument Description Default
Required Optional Type
0 | option int The selected option. See Table 9-13 and
Table 9-14 below for available
alternatives. A value of -1 resets all
options to their default values
1 option_value | int Value to set for the selected option. If this
argument is skipped, the function returns
the current value of the selected option.
Returned data:
Type Description
option_value | int Current value of the selected option. This value is returned only if a
valid non-zero option is given, and if the option value
parameter isn’t used or is invalid.

TABLE 9-13. PCI/PCI-X options

Option Values Default

0 = latency_timer Number of clocks (0-255) remaining between losing GNT PCI: 0
and having to release the bus if another device is requesting | PCI-X: 64
the bus.

1 =serr_en 1 = Enable System Error driver 0
0 = Disable System Error driver

2 =perr_en 1 = Enable Parity Error response 0
0 = Disable Parity Error response

3 =bus_width 0 =Default width (set on PCI reset) 0
1 =Force 32 bit operation
2 = Force 64 bit operation

4 =ignore _initial latency | 1= Ignore initial latency of 16 clocks - the exerciser will 0
continue to issue wait states until it has data ready.

5 =split_response_en PCI-X, non-E2, ONLY 1
1 = Enable Split Response on target reads.

6 =retry_counter PCI-X ONLY 255
Number of retries before Exerciser as a master terminates
the cycle (0-255)
0 = Forever
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TABLE 9-14. Additional PCI-X E2 options

Option

Values

Default

10 = retry_enable

1 = Enable master retry
0 = Disable master retry

1

11 =retry_delay

Number of clocks to delay before master retry, 0 - 65535

12 = decode_speed

Number of clocks from last address phase to target asserts
DEVSEL#.

3 = decode speed B

4 = decode speed C

5 = Invalid decode speed according to the PCI-X spec.

6 = decode speed Subtractive

7 = Invalid decode speed according to the PCI-X spec.

13 = wait_states

Force number of initial wait states.
4-15 = Number of wait states.

14 = target term

Force target termination

0 = Split response on legal commands, else Data
termination.

1 = Always data termination.

2 = Target Abort.

3 = Single Data Phase Disconnect.

4 = Retry.

5 = Disconnect on Next ADB.

15 = SpComp_err

256 = No force of split completion error.
<number> = Split completion error message index (0-255)

256

16 = DNxtADB_delay

Number of clocks from DEVSEL# before Disconnect on
Next ADB is signaled, 0 - 4095

17=PAR gen

Force PAR. Forcing the PAR signal high or low will
effectively generate random parity errors on the
lower AD and C/BE bus

0 = Normal parity generation on PAR.

1 =Force PAR to 0

2 =Force PAR to 1

18 = PAR64 gen

Force PAR64. Forcing the PAR64 signal high or low
will effectively generate random parity errors on the
upper AD and C/BE bus.

0 = Normal parity generation on PAR64.

1 =Force PAR to 0

2 =Force PAR to 1

19 =PERR assert

Assert PERR on 2. clock after each data phase.
0 = Normal PERR generation
1 = PERR always asserted

20 = SERR _assert

Assert SERR on 2. clock after each address phase.
0 =Normal SERR generation
1 = SERR always asserted

21 =local_mem_select

Local memory select for local commands and local address
parameters

0 = 8M external memory

1 = 4K low latency memory
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Compliance Checker

The compliance checker is a suite of tests designed to aid in the verification of ASICS,
Components, Motherboards, Expansion Cards and System compliance with PCI/PCI-X Local Bus
Specification. The tests performed follow the PCI Compliance Checklist version 2.2, 2.3, 3.0 and
PCI-X Compliance Checklist version 1.0b - as released by the PCI SIG.

The PCI/PCI-X Compliance Checklist is required in order to use the
Vanguard Compliance Checker. This is not supplied with the
standard Vanguard distribution but can be obtained from VMETRO
or the PCI SIG.

It is important to note that not all items on the PCI SIG - PCI
Compliance Checklist are tested in this test suite. The fact that all
tests in this suite pass should not be interpreted to mean that the
device tested is 100% PCI Compliant.

This chapter describes the use of the compliance checker and you
should refer to the relevant PCI SIG documents for:

¢ PCI Compliance Checklist Revision 2.2, 2.3, 3.0
¢ PCI-X Compliance Checklist Revision 1.0b
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10.1 Operation

Please note the following when using the Compliance Checker:

1. We recommend performing the tests in a system where there are no other active PCI devices or
memory regions enabled. This is because some tests may fail if other active devices respond to
tests aimed at the [UT (Implementation Under Test). This should preferably be a passive
backplane.

2. There must be NO other traffic on the bus while performing these tests. This will cause the tests
to fail.

3. Some tests will set the IUT BARs to various IO and memory addresses. If any of these cause a
conflict in your system, for example with system memory, there are adjustment possibilities
discussed later in this chapter.

4. The Compliance Checker will test only one PCI/PCI-X function at a time. The other functions
will be disabled during the test.

5. The Compliance Checker will scan the bus and display all PCI/PCI-X functions on all devices
found. The test will attempt to disable all devices and functions other than [UT.

Getting Started

Install the first PCI/PCI-X device for testing into the system. The

Exerciser Tools | Window Help

device must be on the same bus segment as the Vanguard. PR I Rp—
The Exerciser MUST be enabled under Tools/Hardware/Options [ compliance Test... N\
for the Compliance Checker to run. Host PC v

The Compliance Checker will not open if there are other tasks
running, such as the analyzer sampling or the exerciser is generating transactions.

The Compliance Checker can be started by clicking “Compliance Test” under “Tools”, or by
clicking on the ¢ button in the tool bar. Once Compliance Test has been selected the Exerciser
will perform a scan of the PCI/PCI-X bus for all devices.

This will open the Compliance Test dialog from which the device to be tested and type of tests are
selected.
The menu contains three different sections:

¢ Setup contains all of the Compliance Tests.
¢ Settings contains the Path Settings, IUT settings, and Memory Ranges .

¢ Transcript contains the test results after a test has been generated.
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PCI-% Compliance Checker
Setup l Settings] Transcript]
Device selection
Device: | 0#403000, Vendor: 0+1134 MERCURY COMPUTER SYSTEMS, Device: [ v |
VendorlD: 041134 MERCURY COMPUTER SYSTEMS
DevicelD: 01 Faceway Bridge
Function: 0
I” Repeat test request when test fails
PLI Spec. Rev. Mate: This setting applies for the PCI part of the PCI-# test
v 22 23 3.0 | suite. All ather PCI-% tests are done in accordance with the
PCl-< Spec. Rev. 1.0b
+-i@ Compliance Test ver. 2.0
Fun Load Save Close
FIGURE 1. Compliance Checker setup
Setup
Device Selection
Select the device to be tested from the list of devices found in the “Device Selection” drop
down box.
Repeat test request when test fails
Checking this box will cause any failed tests to bring up a dialog to request a repeat.
PCI Spec. Rev.
Select the PCI Specification Revision you wish to test against. When in PCI-X mode, this
selects the PCI revision for the PCI parts of the PCI-X Specification.
The setup for different Spec Rev is saved in the registry on every Run, Close command or
when changing PCI Specification Revision.
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Compliance Check settings

When “Compliance Test” is expanded, a series of checklists will appear. Each of these can
be expanded to view each individual tests listed under the specified checklists.

Individual tests or checklists can be enabled or disabled by clicking on the lamp next to the
test or checklist. The color of the lamp has the following meaning:

* Yellow -Partial selection/All tests are not active

¢ Light Green -Test is active and the device will complete the selected test

¢ Dark Green -Test is not active or masked out

* Gray- Test is not implemented in the Compliance Checker at the present time

PCI-X Compliance Checker.

Setup ]Settings] Transcript]

Device selection
|Dx4DSDDD, ‘endor: 041134 MERCURY COMPUTER SYSTEMS, Device: [j

Device:
YendarlD: 041134 MERCURY COMPUTER SYSTEMS
Devicell: 01 Raceway Bridge

Function: 0
™ Repeat test request when test fails
PLI Spec. Rev. Mate: Thiz setting applies for the PCI part of the PCl- test

22 23 30 suite. All other PCI3 tests are done in accordance with the
PCl:< Spec. Rev. 1.0b

—-£% Compliance Test ver. 2.0 ~
—-£% Component Configuration Checklist
+-&# Organization
=% Device Control
@ DCO: Implementation of Command Register Bits
@ DC1: When the command register is loaded with a 0000h iz the device/fur
&
+-i@ Device Status v
< b4
“when the command register is loaded with a 0000k is the device/function logically disconnected
from the PCI bus, with the exception of configuration accesses? [Devices in BOOT code path are
exemnpt] [B.2.2]

Fiun | Load | Save | Cloze |

All of the testing selections are made from the Setup tab. Once the desired compliance test
has been enabled, click “Run” and the test will start.
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Settings

PCl Compliance Checker.

Setup  Settings l Transcript ]

Log Settings

[ Remove old log directories and files on nest run
¥ Show HTML test report automatically

IUT Settings

W IUT iz a Master device
IUT Cycle Capabillity
v Memary
v 10
Iv Configuration
¥ Interrupt [Intéck)
V¥ Special

Start address 32 bit Memory Address Space: A0000000

Log Path: |E:\Documents and Settingshilseriby Documents\Busiiew\Compliance Da |

Fun Load Save

Close

Log Settings

The results of the Compliance Check are written to the directory defined in the Log Path; by
default this is: C:\Documents and Settings\<User>\My Documents\BusView\Compliance

Data/<BusType>/<Timestamp>/. Where:

e <User> is a folder labeled with the Windows Username used on the Host machine.

* <BusType> is the Bus mode in which the Vanguard is operating (PCI, PCI-X or VME)
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¢ <Timestamp> is a folder labelled with the date and time at which the Compliance Check
was executed.

Each time a test is run, the results are written to files in a directory named with a timestamp
of when the test was performed. This directory also contains all trace files and test reports
generated during the selected tests.

Folders X Mame Size  Type Date Modified
= [T My Documents S 206 KB Analyzer Trace Document  16,02,2004 10033
= 25 Bus¥iew ComplianceTestCOS 166 KB Analyzer Trace Document  16,02,2004 10:34
= [5) Compliance Data ComplianceTestCO4 206 KE  Analyzer Trace Document  16,02,2004 10:34
= 53 Pl ComplianceTestCOS 206 KB Analyzer Trace Document  16,02,2004 10:34
[0 2004.02, 16_09.54,13 ComplianceTestC06 206 KB Analyzer Trace Document  16,02,2004 10:34
[C3) 2004,02,16_10,05.53 ComplianceTestCOlSA 206 KB Analyzer Trace Document  16,02,2004 10:34
) 2004.02.16_10,33.41 ComplianceTestCOlSB 206 KB Analyzer Trace Document  16,02,2004 10:34

ComplianceTestCOlSC 206 KB Analyzer Trace Document  16,02,2004 10:34
ComplianceTestCOlﬁA 206 KB  Analyzer Trace Document  16.02,2004 10:34
ComplianceTestCOlsB 206 KB Analyzer Trace Document  16,02,2004 10:34
ComplianceTestInit Z06KE  Analyzer Trace Document  16.02.2004 10033
@CompTestResult 345 KB  HTML Document 16,02,2004 10:34

The results are presented in a HTML Report File. The default name for this file is:
CompTestResult.htm
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Remove old log directories and file on next run

Selecting the check box called “Remove old log directories and file on next run” will

remove all previous test results each time the Compliance Checker is run.

Show HTML test report automatically

This option must be selected in order to show the HTML report automatically after a test. If
this is not selected then the HTML report must be opened manually.

Note — All settings are saved in the Registry when a test is Run. There are different Registry
settings for PCI and PCI-X

Device

Wender :

PCIl Compliance Checklist

Revision 2.2

0x1134 MERCURY COMPUTER SYSTEMS

0x1 Raceway Bridge

Function: 0

Crganization

Eepott generated on 16/02/2004 10:06:16 by BusView software from VIMETRO

Component Configuration Checklist

IUT Settings

FIGURE 2. Example Compliance Checker html results page

Run | Test Description Yes | Mo | N/A
o con Implementation of Configuraton Space Header 4]
Dioes sach FCI resource have a configaration space based on the 236 byte
Q co template defined in section .1, with a predefined 64 byte header and a 192 &
byte device spesific region?
& oo Do all functions in the device suppott the Vendor ID, Device ID, Command,
Status, Header Type and Class Code fields in the header? See figure 6-1
Q [sox] Is the configuration space available for access at all times?
Ave writes to reserved registers of read only bits completed nosmally and the
data discarded?
Q Co4 N Q
Data written fo Device ID & Vendor ID registers inconfig space at offset (x0
is not discarded
Are reads 1o reserved of unimplemented registers, o bits, completed normally
and a data value of O retuened?
© CO% | Rocad from resarved or uorimplemerted vegisters, or bits in conflg space at ©
ofset Ox34 are not complated novmally
A O Te fha wandne 1T o sovminar sfinsatad e fha POT S8 &

¢ IUT is a 64 bit device - Select this if the IUT can perform 64-bit addressing. PCI Only.

e JUT is a Master device - Select this if the IUT can act as a Master device.

e [UT Cycle Capability - Selects which cycles the IUT is capable of doing when acting as

Master.
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Start address IO Address Space- Defines the start address of the first [UT 1O address

space.
If there are several [UT 10 BARs then the remaining IO BARs and the Vanguard 10
BAR will be added in the following manner:

10 IUT BAR 1 IUT BAR 2 | ...... | Vanguard 10 Bar

A A

Start Addr Start Addr
+ Size

The Default IO Start Address is: 0x8000000

Start address 32 bit Memory Address Space - Defines the start address of the IUT 32-
bit memory address space. Enter the start address of the first 32-bit IUT BAR. If there are
several, then the others will be appended. After the last 32-bit IUT BAR, the Expansion
ROM BAR (if defined) is added. Finally, the Vanguard 32-bit memory BAR is added to
the end:

10 IUT Mem 1 IUT Mem 2 ‘ ...... ‘ T I;xop;lnsmn Vanguard Mem Bar ‘
i
< Size
Start Addr

The Default 32 bit memory Start Address is: 0xA0000000

Start address 64 bit Memory Address Space - Defines the start address of the IUT 64-
bit memory address space. Enter the start address of the first 64-bit [UT memory BAR. If
there are several, then the others will be appended in the same manner as the 32-bit
BARs.

The Default 64 bit Start Address is: 0x100000000
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Transcript
PCI Compliance Test
Setup | Settings  Transcript
Test Result
.

Compliance Test Initialization...
Compliance Test Initialization donel
Test Run Start:
|8l PASSED
C01 PASSED
C0z2 PASSED
C03 PASSED
04 FAILED: Data written to Device ID _F
CO5S FAILED: Read from reserved or unimp.
C06 PASSED
CO134 PASZED: N-/A, Function does not use
CO15B PASSED: N~-A, Function does not use
C0150C PASZED: N-/A, Function does not use
CO1BA PASSED: Capability List is not used
C016E FASSED: Function doss not use extem
Test Run End
MTotal: 12 Passed: 7 N~sA: 3 Failed: 2
Compliance Check list will he generated in: Cinls
< >

Fun Load | Save Cloze

This page gives feedback on the progress of selected tests.
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10.2 Debugging a failed test

Each test saves one or more analyzer trace files that can be viewed using BusView. These trace files
are saved in the directory location specified in the report tab as described in “Log Settings” on
page 365.

To view a Compliance Checker test result Trace file:  workspace ox
- % <Workspace:
----- (23 Analyzer Setup

Loading an Analyzer Trace File

1. Right click on the Analyzer Trace folderin | (3 Statistcs Chal
[ |23 Protocal Chec

the Workspace window. | (] Exerciser | P R

----- (2 Mokepad Wy

2. Browse to the directory in which the
Compliance Checker test traces are located
and choose the file you wish to open. The

file names correspond to the test name. Float as MDI window
Allove docking
Hide

Close All Windows in Folder

Once a file is selected, the trace screen will appear showing the transactions generated during the
particular test that was selected.

Workspace Ox .\ ComplianceTestCO0. bre - PCI STANDARD Made, Triggered at S50% |
o .-f,i <Workspace> —
----- (2 analyzer Setup 3 ComplianceTestCOO0.trc - PCI STANDARD Mode, Triggered at 5

- Analyzer Trace N s e - (e i o
ae C:'l,...'l,CompIianc J J = H A ’a @ T 0.0ns X-¥: 0.
..... (23 Statistics Setup Sample % | State| AbsTime Address Data Command BE# Fl

..... 230 Statistics Chart + -70 Addr —2.100u=s 00000FCO Size = 16 Memkd ...... ..

..... (21 Protocal Checker + -28 Addr —840.0n=s 00001000 Size = 0 MemkRd ........

..... (23 Exerciser — -2 Addr —&0.0n=s 00001000 ........ MembBd ... ... ..

----- (23 Motepad -1 v —30.0n=s 00001000 ... ... MemkRd ........
TRIGK¥l  Dats 0. 0ns 00001000 CAFECAFE Memkd ... 0000

1 Data 30.0n= 00001004 O0O0000G4B Menkd ..0oooo

2 Data 60.0n= 00001008 00700285 MemkRd ... .0000

3 Data 90.0n= 0000100C O0O0O0S000E MemkRd ... .0000

4 Data 120.0n= 00001010 00000004 MemkRd ... .0000

[ Data 150.0n= 00001014 00000000 MemkRd ... .0000

[ Data 180.0n= 00001018 O03BCO000 MemkRd ... .0000

7 Data 210.0n= 0000101C 000100C9 MemkRd ....0000

8 Data 240.0n= 00001020 O0O0OEOOCO MemkRd ... .0000

Saving and Loading a File

The save and load buttons save a workspace file with the settings from the compliance checker
dialog, such as which test you have selected, etc.
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10.3 Test Requirements

This section defines the requirements for the Compliance Checker tests and describes how the tests
are performed. This will help in understanding the test results and error messages. For some of the
more general requirements see previous sections.

Note that VMETRO has added some initial tests such as CO0, DS0 and DCO to fill in the
implementation tables in the Compliance Checklists. These are not in the Compliance Checklist
from the PCI SIG.

The Exerciser will perform reads and writes to the device under test and the Analyzer and Protocol
Checker will verify the results. The Exerciser must not to be interrupted by a driver or other devices
accessing the IUT when the test is running. Some tests employ the Protocol Checker, which can be
run as a separate function, but not in addition to the Compliance Checker.

During execution, the BusView log window will occasionally display that a Protocol Error is found.
Unless the test displays a failure, this means that the [UT behaved as it should.

This test suite does not specify corner cases and special situation where error conditions might
appear. This is because all devices are different in functionality, performance and implementation.
There is no way for VMETRO to know what these corner cases are. Rather than suggest something
that may be leading the majority of the users down the wrong path, we choose not to do this.

Due to the difference in capabilities of the Vanguard PCI and the PCI-X Exercisers, some tests can
only be performed in PCI-X mode. Also, some tests are skipped in PCI-X because they do not
apply or can not be tested.

Most tests are only run once. A device which is unstable or has marginal timing may pass a test in
one scenario, and fail the same test in a different setting. We recommend running the full test suite
in as many different test systems as possible to detect this type of marginal behavior.

The addressing used is controlled from the settings page. These can be changed if there are conflicts
with other devices.

Configuration Tests

If CO6 fails and the Vendor ID is just recently assigned by the PCI SIG, then please contact
VMETRO so that we can add your vendor ID and device ID to our database. The Vendor ID list
used is from http://www.pcidatabase.com. You can register you PCI products on the database also.

Master Tests

All Master tests rely on IUT being programmed to perform certain cycles. These tests can not be
performed otherwise. Most of the tests do not care about the data value, those where the data value
is important are noted in the dialog.
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When the dialog box is displayed asking you to perform cycles, it is important that those cycles are
done exactly as specified. Tests will only fail if the particular condition tested against exists when
that test is being performed. This means that generating the requested cycles inaccurately may
cause the test to pass or fail incorrectly.

Where the dialog box requests data parameters for Write cycles, the data values requested must be
used in order for the test to be made correctly. Some data values may be presented as XXXXs, this
means any values can be used.

Where Read cycles are concerned, the data value presented in the dialog box must be compared to
that read in the IUT.

CIEE—— 2|x|

Pleage program the IUT to perform the tranzaction(s] specifed below and press OK.
I it iz impozsible to do the transaction]s). press Cancel.

Mo, I Address I Command I Data Size (Bytes) | Burst Length (Bytes) I Data |
4

1 0x30000000 IjOWr 4 ABBACAFE

Stop | Ok I Cancel

FIGURE 3. Example cycles request

The Stop button will terminate the test, this has the same functionality as the Run/Stop button in the
main Compliance Checker setup dialog shown in Figure 1.

Target Tests

Some devices request larger memory space through the BAR than they actually use. Some devices
issue TARGET ABORT above a certain offset. This will cause problems for some tests that rely on
a larger minimum memory space size than the device allows. This can not be adjusted.

If the TUT enables both Memory and I/O space, most tests perform the test using memory space.

Component Protocol Checklist for a Master Device

All of these test require that the IUT can be programmed to perform certain cycles. Make sure to
read the description carefully before executing each of these tests. Some test may fail if the
transaction executed differ from what is being asked for. Tests that require master capabilities that
have not been checked in the settings page will be skipped and marked passed.

Some tests ask you to verify that the data read back by the IUT is correct. If you cannot do this
without stopping the test click OK and rerun the test separately later.

When the Dialog box is displayed asking you to perform cycles, the cycles asked for are the
absolute minimum. VMETRO recommends running as much traffic as possible and to exercise the
device well using the command specified. The test will only fail if the particular condition when the
error appears is found.
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Component Protocol Checklist for a Target Device
Test 2.1.1 and 2.1.2 require that the analyzer and the IUT are in a system where the analyzer can see
the same interrupt signals as in the IUT slot. It is OK if they are staggered. If the system does not

rout interrupts between the slots, skip the test.

Test 2.9.6 will be set as N/A if the IUT responds with a Split Completion. There is no way for the
Compliance Test to force a device to issue immediate data.

Tests specific to PCI-X

General PCI-X Protocol Checklist (XGP)

Some of these tests will ask for specific BE# configurations. This is typically hard to initiate
for most devices. Read the request thoroughly and skip these tests if this can not be done.

General PCI-X Initiator Checklist (XIP)
All of these test require the IUT to perform certain cycles

PCI-X Target Checklist (XTP)
There are no special considerations or instructions for these target tests.

PCI-X Simple Device Checklist (XSP)
There are no special considerations or instructions for these target tests.

PCI-X Bus Arbitration Checklist (XAP)
These test require that the [UT GNT# signal is connected to the external input EXTO on the
analyzer. The IUT REQ# signal must be connected to Extl. PCI Arbitration signals are
always point to point.

PCI-X Configuration Checklist (XCP)
There are no special considerations or instructions for these target tests.

PCI-X Error Checklist (XEP)
This set of test include parity tests so it is important that the IUT perform the exact actions
with data and address as prescribed. There are also tests on Split Completion Errors etc that

the user must be aware of and the IUT may require certain recovery mechanisms from the
driver etc.

PCI-X Bus Width Checklist (XWP)

XWP22 must receive the exact data value requested. Otherwise the test will fail.
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PCI-X Split Transaction Checklist (XST)

There are no special considerations or instructions for these target tests.
Inter operability and Initialization Checks (XBP)
No tests implemented

PCI-X Bridge Checklist (XIN)

No tests implemented
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10.4 Troubleshooting Compliance Checker

* The Compliance Checker can take a few seconds to start due to various housekeeping tasks
necessary when initializing the Compliance Checker. If you find the Compliance Checker fails
to start, click “Reset All” in the Tools, Hardware, Reset sub menu or perform a full PCI reset.

¢ If the test hangs while running a compliance test, reset the Vanguard by clicking “Reset All” in
the Tools, Hardware, Reset sub menu.

¢ If an infinite retry condition or similar occurs, then a PCI reset is required.

* Make sure that there are no other tasks running, such as the analyzer sampling or the exerciser is
generating transactions.

* The transcript window only displays the result. The BusView status log window displays more
details of the progression of the tests. The output of this window can also be logged to a file.
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PCI Zero Slot Adapter

(VG-PCIOSL)

This section explains the use and operation of the VG-PCIOSL.

¢ Introduction

* Operating Modes
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11.1 Introduction

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

m' PCI Expansion Connector |?
VG-PCIOSL

TestBus —— — — —
] | sam
Exerciser (¢ | State Analyzer
E 2 1 Protocol_ C_hecker |

PClor PCI-XHost Bus

FIGURE 11-1 Block diagram of the VG-PCIOSL
¢ Exerciser - The Exerciser is loaded with different FPGA images depending on which operating
mode is required. PCI 0-66MHz and PCI-X 0-133MHz is supported.
* Bridge - The bridge transparently connects two electrically separate PCI/PCI-X domains.

* SAM - The SAM is a daughter card that contains the Analyzer, Statistics and Protocol Checker
functions.

e Host Bus - This is the bus on host machine in which the VG-PCIOSL is inserted.

¢ Test Bus - This is the bus in which the card under test is operating. The Bus Mode is controlled
by the device under test or the VG-PCIOSL from BusView.

¢ PCI Expansion Connector - The device under test is inserted into the PCI Expansion
Connector. This connector is keyed for 3.3V devices only.

378 Vanguard User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vmeTro B

innovation deployed

Operating Modes

11.2 Operating Modes

Test Bus Reset button

The Test Bus Reset button on the front panel will only function if the “Prevent Bridge from being
configured.” option is set. This is because the bridge can not accept resets on the secondary side
while the primary side remains operational. Therefore, the primary side reset propagates through
the bridge in normal operation, but if the bridge is disabled, then the secondary side can be reset

independently.

The option to prevent the bridge from being configured is described in “Host Bus” on page 382.

Hardware Options

The Options sub menu is found under Hardware in the Tools menu. Click Options to open a dialog
box in which the operating modes of the VG-PCIOSL can be set.

Tools | Window  Help
B4 Trace Compare...
i
¥  Comgpliance Test...

Hosk PC

Cuskorize, .,

Reset Customize. .,

Z.  Hardware Connection, ..
@ Hardware Disconnect
Hardware Options. ..
Autharization. . Infa...
Upload Firmware, ..,
Check for Updates... Selftest, ..
Update Service Enabled Reset...
= options... Firmware Watchdog 4
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Exerciser Functions / Test Bus Mode

E=ercizer Function / Bus Mode ]
Trigger Output Metwork Connection LED Display

[~ 3.3¥ Meter

[~ 5y Meter

[~ 12 Meter

™ Board Temperature in Celcius
™ Board Temperature in Farenheit
™ External Temperature in Celcius
I™ Esternal Temperature in Farenheit
v Bus Frequency

¥ Bus Type

I~ Analyzer Status

[~ Statistics Status

I~ Pratocol Checker Status

-

PCI/PCI-X Exerciser with automatic mode detection - The Vanguard will auto-detect
PCI and PCI-X bus modes.

PCI Only Exerciser (Disable PCI-X capabilities) - Use this option to force the Vanguard
to simulate a PCI Only device. The Exerciser will not allow any PCI-X capabilities. This
option will ground the PCIXCAP.

See section “7.1 part 2 Status Register” and section “7.2 PCI-X Capability List Item” in
the “PCI-X 1.0a Addendum to the PCI Local Bus Specification” published by the
PCISIG.

133MHz PCI-X Exerciser (E2) - The Vanguard will set the test bus to PCI-X mode at
133 MHz. The Enhanced Exercise (part number VG-E2) is required to use this mode.

No Exerciser. - Disable all Exerciser functionality in the Vanguard.
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Test Bus Mode

* Test Bus Mode - Mode detection. See section “6.2 Initialization Requirements” and
“Table 6.1: M66EN PCIXCAP Encoding” in the “PCI-X 1.0a Addendum to the PCI
Local Bus Specification” published by the PCISIG. Table 11-1 summarizes the options
listed in the dialog box:

TABLE 11-1. M66EN and PCIXCAP Encoding

M66EN PCIXCAP Bus Mode
Ground Ground PCI 33 MHz
Not Connected ~ Ground PCI 66MHz
Ground Pulled Down PCI-X 66 MHz

Not Connected Not Connected PCI-X 133 MHz

Test Bus PCI Clock Frequency

Controls PCI clock frequency of the test bus segment.

* Automatic Bus Negotiation - The Vanguard will use the frequency according to
Table 11-1 .

* Manual - Force the PCI clock frequency. The resulting frequency will never be higher
than the one specified by PCIXCAP and M66EN (Table 11-1).
¢ In PCI mode, the Vanguard can generate: 25, 33, 50 or 66MHz frequencies.

¢ In PCI-X mode, the Vanguard can generate 25, 33, 50, 60, 100or 133MHz. The
frequencies 25 and 33 are lower than that stated in the PCI-X specification and
may not be supported by the device under test.
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Host Bus

These settings control the behaviour of the bridge on the host bus segment.

Trigger Output Metwork Connection ] LED Dizplay ]
Exercizer Function / Test Bus Mode Host Bus

I” Prevent Bridge fram being Configured

Host Bus Mode

[Cantrals the behavior of PCIXCAP and MEEEM during PCl reset.]
" PCl 33MHz

" PCl BEMHz

™ PCl-# BEMHz

(¢ PCl-X 133MHz

Prevent Bridge from being configured.

Checking this box will prevent the Bridge from being seen by the Host system. This is done
by disconnecting IDSEL from the bridge.

Note — The Test Bus segment will not be configured. Configuration and enumeration
will have to be done manually.

Host Bus Mode

Determines the Bus Mode of the Host bus in the same manner as the Test Bus Mode
selection shown in Table 11-1 .
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APPENDIXES
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Vanguard vs. PBT Series

TABLE A-1. Vanguard Comparisons with PBT series Analyzers

Analyzer Features Vanguard PBT Series
Interface Ethernet or USB RS232 or USB
Trigger Events 8 4
Trace Buffer 2M x 256bits 32K - 256K x 128 bits
64bit HW demultiplex | 32bit HW demultiplex
PCI/PCI-X Clock Frequency | 0-133MHz 12-100MHz
Field Upgradeable Yes No
Software BusView 4.0 BusView 3.x
Real-time Statistics 6 pre defined plususer | 1-2
defined statistics and
Event Counting
Asynchronous Timing No Yes with PTIMBAT
Graphical Sequencer Yes No
Compliance Checker Yes No
Exerciser E: 0-100MHz 12-100MHz
E-2: 0-133MHz
Error Injection Yes No
Protocol Violations PCI-X 71 71
Protocol Violations PCI 45 45
Temperature and Voltage Yes No
monitoring.
Power Consumption 6W (idle) 10.5W (idle)
Fan for cooling No Yes
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Specifications

e Power Consumption
¢ General

* Analyzer

e Exerciser

e Protocol Checker
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B-1 Vanguard Specifications

Power Consumption

TABLE B-1. Vanguard PCI (Carrier + SAM) 3.3V

PCICLK All Running

(MHZ) A Note
33 2.93 PCI/PCI-X
50 3.27 PCI/PCI-X
66 3.6 PCI/PCI-X
75 3.77 PCI-X
100 4.3 PCI-X
133.33 5.0 PCI-X
General
PCI-X/PCI bus: 32/64-bit, up to 133MHz
Interfaces: USB port, 12 Mb/s.
Ethernet port 10/100 Mb/s
Power supply +3.3VDC +/-5% from PCI backplane or from ext. power supply via front
requirements: panel inlet.
5A Max
Dimensions: 174.6 x 106.7mm (Short card)
One PCI slot.
Compliant to: PCIRev. 2.3
PCI-X rev. 1.0a
Measurements: Temperature: 0-120 °C/32-248°F

Voltage: 3.3V, 5V, 12V
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Analyzer

Trace Memory:

Input channels:

PCI-X/PCI clock requirements:

Signal levels:

Monitored signals:

Trigger:

Range:

Sequencer:

Trigger position:

Occurrence/ delay counters:
Event counters:

Real-Time Statistics Counters:
Decode Speed Counter:

Time Tag:

Latency Tag:

Trigger Output:

External Inputs:

2M x 256 bits (64 MBytes total)

93 bus signals, plus 16 ext. inputs on pin headers.

One trigger output in front panel

Max. 133MHz, min. 1 kHz

Base module 3.3V

AD[31::0], AD[63::32], C/BE[3::0]#, C/BE[7::4]#, FRAME#,
TRDY#, IRDY#, STOP#, DEVSEL#, PAR, PAR64, PERR#,
SERR#, RST#, INTA:D#, LOCK#, ACK64#, REQ64#, REQ#,
GNT#, IDSEL.

cPCI: INTS#, INTP#, ENUM#

(Plus GNT3:0#, REQ3:0#, IDSEL via pin headers).

8 word recognizers covering all 92 (95) PCI signals and 16 Ext.
inputs.

True Range & NOT operator on Address/ Data. Edge Triggering.
8 A64 address ranges, 8 D64 data ranges. Inside/Outside.

16 levels with If, Else, Elsif, Goto, Count, Delay, Trigger, Store,
Halt.

0-100%, 1% resolution
3 x 32-bits

8 x 30-bits for Statistics
47 x 30-bits counters

1 dedicated counter

Range:
30ns-4688min@33MHz,
15ns-2344min30sec@66MHz.
10ns-1562 min@100MHz
7.5ns-1172min@133MHz

Counts latency (wait states) from FRAME# to TRDY# asserted. Max
count: 64 clocks.

LVTTL level trigger output with programmable polarity, level or
pulse. May pulse on each stored sample. Available on pin header in
front panel.

15 TTL level inputs on pin header on back panel.1 TTL level input in
front panel
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Exerciser
Master: Zero-wait-states, 1 GB/s @133MHz peak burst rate, 64-bits Address, 2 DMA Controllers.
Target: 8MBytes SDRAM memory, 1 GB/s peak burst rate @133MHz. 32/64-bit address. 256 bits 1/
O space memory.
Protocol Checker

PCI-X Violations: 71 Protocol Violations
PCI Violations: 45 Protocol Violations
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Signals

This section is a reference to all the signals used by the Vanguard. All the signals, except the JTAG

signals, are monitored by the analyzer.

The following sections are covered here:

¢ Pin Function Groups of PCI and PCI-X signals

¢ PCI Signals

PCI Transfer operation
System Pins

Address and Data Pins
Interface Control Pins
Arbitration Pins

Error Reporting Pins
Interrupt Pins

64-bit Bus Extension Pins
Vanguard Signals

¢ PCI-X Signals

PCI-X Transfer operation
System Pins

Address and Data Pins
Interface Control Pins
Arbitration Pins

Error Reporting Pins
Interrupt Pins

64-bits Bus Extension Pins

Vanguard Signal Groups
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C-1 Pin Function Groups of PCI and PCI-X signals

Address
& Data

Interface
Control

Error
Reporting

Arbitration

System

P
-
-
-
-t
-
4>
-
-
-
4>
—
4>
-

AD[31::0]

C/BE[3::0]
PAR

FRAME#
TRDY#
IRDY#
STOP#
DEVSEL#
IDSEL#

PERR#
SERR#

REQ#
GNT#

CLK
RST#

PCIXCAP**

AD[63::32]

C/BE[7::4]

PARG4
REQ64#
ACK64#

LOCK#
* ENUM#

* INTP
*INTS
INTA#
INTB#
INTC#
INTD#

TDI
TDO
TCK
TMS
TRST#

jm-bit Extension

——————p
P

P

Interface Control

Interrupts

JTAG (IEEE1149.1)

FIGURE C-1 PCI and PCI-X Signals

PCI bus pin list, with required signals to the left, and optional signals to the right.

* CompactPCI signals only.
** PCI-X signal only.

Most PCI data transfers are accomplished using Burst Transfers. A burst transfer consists of one
single address phase followed by two or more data phases. The start address and type of transaction
are transferred during the address phase, and then the target has to increment the address for each

data phase.

392

User Guide

Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



(0] & PCI Signals

deployed

C-2 PCI Signals

PCI Transfer operation

Address Phase: The transfer Initiator applies an address to the Address/Data bus. The Target

device recognizes this as an address within its range. At the same time the type of transaction is
applied to the Command/Byte Enable (C/BE [3::0]#) bus, and FRAME# is asserted.

The FRAME# signal indicates that there is a valid address and transaction type on the bus, and is
asserted from the moment the Initiator starts the address phase, until the Initiator is ready to
complete the last data phase.

The Address Phase is one PCI clock cycle, except for 64-bits addresses which use DAC (Dual
Address Command). These take two clock cycles.

When a PCI target has determined that it is the target of the transaction, it asserts DEVSEL#.

Data Phase(s): There can be one or more data phases in a transfer. Each data phase one PCI clock
cycle. The number of bytes transferred in each data phase is determined in the C/BE [3:0]# field. If
bit 0 is asserted, then the least significant byte is transferred, etc.

Completing the Transaction: The Initiator de-asserts FRAME# and keeps IRDY# asserted after
the n-1 data phase, and de-asserts IRDY# after n data phases. The next bus master that has been
granted ownership of the bus, must detect when both FRAME# and IRDY# are deasserted before it
can start its transaction.

System Pins

CLK. Clock provides timing for all transactions and is input to every device. All signals in PCI are
asserted relative to CLK except INT#.

RST#. The Reset signal forces all PCI configuration registers, state machines, and output drivers to
an initialized state. RST# may be asserted both synchronously and asynchronously to the PCI CLK
edge.

MBG66EN. This signal is a static signal that is grounded on 33MHz devices and pulled high on 66
MHz devices.

For information on CompactPCI bus mode and clock frequencies, See “Bus Mode” on page 27 and
“PCI Clock Frequency” on page 27.
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Address and Data Pins

ADI[31::0]. The PCI bus uses a multiplexed architecture, meaning that the address and data busses
are multiplexed on the same PCI pins. A transaction consists of one address phase followed by two
or more data phases.

C/BE|3::0]. The Bus Command and the Byte Enables, are multiplexed on the same pins. During
the address phase the type of transaction is defined with a Bus Command, and during the data phase
the number of bytes transferred are set with the Byte Enables. Bit 0 enables the least significant
byte, and bit 3 enables the most significant byte.

PAR. PCI uses even parity across AD[31::0] and C/BE[3::0] for error detection. PAR is valid one
clock cycle after the address phase. For data phases the PAR is valid one clock after IRDY# or
TRDY# is asserted, for write and read cycles respectively.
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Bus Command Field PCI

TABLE C-1. PCI Bus Commands

Predefined Symbol | C3# | C2# | C1# | CO#

X 1 X X
Mem

1 0 1 X
Conf

0 0 1 X
/0

0 0 0 0
IntAck

0 0 0 1
Special

0 0 1 0
I/ORd

0 0 1 1
I/OWr

0 1 0 0
Resl

1 1

Res2 0 0

0 1 1 0
MemRd

0 1 1 1
MemWr

1 0 0 0
Res3

1 0 0 1
Res4

1 0 1 0
ConfRd

1 0 1 1
ConfWr

1 1 0 0
MRdMul

1 1 1 0
MRdLn

1 1 1 1
MWrlInv

Interface Control Pins

FRAME#. FRAMEH# is asserted by the current master indicating that a valid address and command
are available.

IRDY#. Initiator Ready, is driven by the bus master, and indicates that the bus master is ready to
complete the current data phase.

TRDY#. Target Ready, is driven by the target, and indicates that the target is ready to complete the
current data phase.
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Data is only transferred when TRDY# and IRDY# are asserted at the same time.
STOP#. STOP# is asserted by the target if it wants the master to abort the transaction.

LOCK#. LOCK# is used by a master to lock the currently addressed memory target during an
atomic transaction series.

IDSEL. Initialization Device Select is used as chip select during configuration transactions.
DEVSEL#. This is used by the Target to “claim” the transaction. If a transaction results in no
DEVSEL# assertion within 4 clocks, it is considered a Master Abort. The Initiator terminates the
transaction and continues.

ENUM¢#. ENUM# is a CompactPCI signal only, and shall be driven by hot swap compatible
boards after insertion, and prior to removal. The system master uses this interrupt signal to force

software to interrogate all boards within the system for resource allocation regarding 1/0, memory,
and interrupt usage.

Arbitration Pins
REQ#. Request is a message to the arbiter that the requesting agent wants access to the bus.

GNTH#. Grant is a message back to the requesting agent that access is granted.

Error Reporting Pins

PERRG#. Parity Error reports parity errors in all transactions except Special Cycle.

SERR#. System Error reports parity errors in a Special Cycle, and all other critical errors.

Interrupt Pins

INT(A-D)# . Interrupts are requested on these lines. Interrupts are level sensitive. PCI defines one
interrupt line (INTA#) for a single function device, and up to four lines for a multifunction device.
In the event patterns and in the trace display the left most digit is INTD# and the right most is
INTA#.

INTP and INTS. The INTP and INTS signals are CompactPCI signals only, and are defined for

IDE boards. Both primary and secondary ISA interrupts, designated INTP and INTS respectively,
are available and may be used by the masters.

64-bit Bus Extension Pins

ADJ[63::32]. Extends the address/data bus to 64 bits.

C/BE|7::4]#. Additional Bus Commands and Byte Enables.
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REQ64#. Request 64-bits transfer is generated by the master indicating the desire to use 64-bits
transfer.

ACKG64#. Acknowledge 64-bits transfer is generated by the target signaling that 64-bits transfer is
OK.

PARG64#. Parity of the upper double word. Parity is calculated for the AD[63::32] and the C/
BE[7::4]# busses too.

Vanguard Signals

The selection of PCI signals presented in each sampling mode (default configuration), has been
carefully selected to make it convenient to form triggers and storage filters. In addition, there are
several signals and signal groups that need further discussion.

MAbort

Active when a transaction has been terminated with a Master Abort.
DAC

Active in the address phase, when Dual Address Cycle (DAC) is used.

Start

Active in the first address phase.

Retry

Active when the target signals “Retry”.

Note — Inactive when the target signals disconnect without data.
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Status - in Transfer mode only

The Status signal is a combination of five signals, Retry, MAbort, DEVSEL#, STOP#, and

TRDY#. This is listed only in Transfer mode.

TABLE C-2. PCI Status Field

Predef.
Symbol

Retry

MAbort DEVSEL#

STOP#

TRDY#

TAbort

0

0

1

MAbort

0

1

1

Retry

Tdwod

Tdwd

Data

State - Standard mode and Clock mode.

The State field indicates the state of the bus, i.e. if it is an address/data phase, whether the
master (IW), the target (TW), or both (W), have inserted wait cycles, etc. The State field is
available in Standard and Clock mode.

(Tdwd = Target disconnect with data.)
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(Tdwod = Target disconnect without data.)
TABLE C-3. PCI State Field

State Start | A64 FRAME# | IRDY# | Retry | MAbort | DEVSEL# | STOP# | TRDY#

1 X 0 1 X X 1 1 1
Addr

1 1 0 1 X X 1 1 1
AddrL

0 1 0 1 X X 1 1 1
AddrH

0 0 0 1 0 0 X X 1
w

X X X 1 0 0 X X 0
w

X X X 0 0 0 X 1 1
™

X X X 0 0 0 X 1 0
Data

X X X 0 0 0 0 0 0
Tdwd

X X X 0 0 0 0 0 1
Tdwod

X X X 0 1 0 0 0 1
Retry

X X X X X 1 X X X
MAbort

X X X 0 0 0 1 0 1
TAbort

X X 1 1 X 0 X X X

Note — When the C/BE# field is signaling a 64-bit address by asserting the Dual Address

Command, the State field will be decoded as HiAddr during the first address cycle, and
LowAddr during the second address cycle.

Burst - Clock mode and Standard mode

The Burst bit is activated when both FRAME# and IRDY# go active, and is deactivated

when FRAME# and IRDY# both go inactive. As the name implies, the Burst bit indicates a
burst cycle on the bus. The Burst bit can be inserted in the Event Patterns window and used
as a trigger.
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Transfer - Transfer mode

The Transfer field is a combination of the Burst bit and the Start bit, as shown in Table C-4 .
The Start bit indicates the start of a transaction, i.e. it is active in the address phase. The Start
bit is only visible as a part of the Transfer field, i.e. it cannot alone be used as a trigger
condition, and it is not visible in the trace. The Transfer field can be inserted in the Event
Patterns window and used as a trigger in Transfer mode. The Transfer field is very useful to
identify burst cycles and the start of burst cycles, both as triggers and store qualifiers, and to
visualize bursts in the trace.

TABLE C-4. PCI Transfer Field

Burst | Start | Burst
X 0
1 1
Start
0 1
Burst
Wait

The Wait field indicates the number of wait states from the address phase to the first data
phase, and between the data phases in a burst transaction, i.e. the latency in the transaction.

Without decoding (default): Number of wait states.
With decoding: Time, in number of wait cycles multiplied with the PCI clock period.

Note — When a Store qualifier is used, the Wait field is not valid in the trace, and will be
displayed as a ".".

IT Latency - Initial Target Latency.

This is the latency measured between the initiator asserting FRAME# and the target
initiating something other than a Wait State.

PCHKTrg

Protocol Checker cross trigger. If the Protocol Checker is enabled, then this signal will be
active when the Protocol Checker has detected a violation. Note that this is an active high
signal as opposed to previous generation tools.

TABLE C-5. PCHKTrg Field

Predef.
Symbol | Start
1
Trig
0
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EXERtrg

Exerciser cross trigger. The Exerciser activates this signal if the Compare and Test functions
fail.

TABLE C-6. EXERtrg Field

Predef.
Symbol | Start
1
Trig
0
INTx#

Combines the interrupt signals INTA# to INTD# into one group.
TABLE C-7. INTx# Field

Predef.
Symbol | Start
A 1110
—B- 1101
Ceee 1011
Deee 0111
_BA 1100
C-A 1010
DA 0110
—CB- 1001
D-B- 0101
DC— 0011
_CBA 1000
D-BA 0100
DC-A 0010
DCB- 0001
DCBA 0000
. 1111
Issued October 24, 2007 User Guide 401

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Signals vmEeETROW
Decode
TABLE C-8. PCI Decode field
Predef. Speedin
Symbol | Bit2 Bit 1 Bit 0 Clocks
FAST 0 0 ! 1
MED 0 ! 0 2
SLOW 0 ! ! 3
SUB ! 0 0 4
ILLO 0 0 0 0
ILLS ! 0 ! 5
ILL6 ! ! 0 6
ILL7 ! ! ! 7
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C-3 PCI-X Signals

PCI-X Transfer operation

Address Phase: The transfer Initiator applies an address to the Address/Data bus. The Target

device recognizes this as an address within its range. At the same time the type of transaction is
applied to the Command/Byte Enable (C/BE [3::0]#) bus, and FRAME# is asserted.

The FRAME# signal indicates that there is a valid address and transaction type on the bus, and is
asserted from the moment the Initiator starts the address phase, until the Initiator is ready to
complete the last transaction.

The Address Phase is one PCI-X clock cycle, except for 64-bits addresses which use DAC (Dual
Address Command). These take two clock cycles.

Attribute Phase: The transfer Initiator applies an attribute to the Address/ Data and Command/
Byte Enable bus. Attributes are additional information included with each transaction that further
defines the transaction. The attribute phase is always a single clock regardless of the width of the
data transfer or the width of the address (single or dual address cycle). The upper buses
(AD[63::32] and C/BE[7::4]#) of 64-bit devices are reserved and driven high during the attribute
phase. There are three different attribute formats for requesters and one format for completers. The
Requester Attribute formats are burst and DWORD transactions and Type 0 configuration
transactions. The Completer attribute is Split Completion. See Figure C-2 on page 413 for example.

When a PCI-X target has determined that it is the target of the transaction, it asserts DEVSEL#.

Data Phase(s): There can be one or more data phases in a transfer. Each takes one PCI-X clock
cycle. The number of bytes transferred in each data phase is determined in the C/BE [3:0]# field. If
bit 0 is asserted, the least significant byte is transferred, etc.

Completing the Transaction: The Initiator de-asserts FRAME# and keeps IRDY# asserted when
the last data phase is about to be transmitted, and de-asserts IRDY# again on completion. The next
bus master that has been granted ownership of the bus, has to detect when both FRAME# and
IRDY# are deasserted before it can start its transaction.

In PCI-X mode, disconnects are only allowed at 128 byte naturally aligned boundaries (ADB), De-
asserting FRAME# indicates that the master intends to disconnect at the next ADB.
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TABLE C-9. PCI-X Initialization Pattern.

Min.Clock Max.Clock

Max.Clock | Min.Clock | Freq (MHz) | Freq (MHz)
DEVSEL# | STOP# TRDY# Mode Period (ns) | Period (ns) | (ref) (ref)
Deasserted | Deasserted Deasserted 30 0 33

30 15 33 66
Deasserted Deasserted Asserted PCI-X 20 15 50 66
Deasserted Asserted Deasserted PCI-X 15 10 66 100
Deasserted Asserted Asserted PCI-X 10 7,5 100 133
Asserted Deasserted Deasserted PCI-X Reserved Reserved Reserved Reserved
Asserted Deasserted Asserted Reserved Reserved Reserved Reserved
Asserted Asserted Deasserted Reserved Reserved Reserved Reserved
Asserted Asserted Asserted Reserved Reserved Reserved Reserved

System Pins

CLK. Clock provides timing for all transactions on PCI-X, and is an input to every device. All
signals, except the interrupt signals, are sampled on the rising edge of CLK.

RST#. The Reset signal forces all PCI-X configuration registers, state machines, and output

drivers to an initialized state. RST# may be asserted both synchronously and asynchronously to the
PCI-X CLK edge.

M66EN. The 66MHZ ENABLE pin indicates to a device whether the bus segment is operating at
66 or 33 MHz.

PCIXCAP. Add-in cards indicate that they are PCI-X capable and at what speed using this pin.
(See Table C-10)

CompactPCI Only — For information on CompactPCI bus mode and clock frequencies, See “Bus
Mode” on page 27 and “PCI Clock Frequency” on page 27.

Table C-10 shows how the combinations of M66EN and PCIXCAP decide the speed and
capabilities of the Add-in card.

TABLE C-10. M66EN and PCIXCAP Encoding for PCI and PMC versions

Conventional Device PCI-X Device
M66EN PCIXCAP Frequency Capability | Frequency Capability
Ground Ground 33 MHz Not capable
Not connected Ground 66 MHz Not capable
Ground Pull-down 33 MHz PCI-X 66 MHz
Not connected Pull-down 66 MHz PCI-X 66 MHz
Ground Not connected 33 MHz PCI-X 133 MHz
Not connected Not connected 66 MHz PCI-X 133 MHz
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PME#. The Power Management Event signal is an optional signal that can be used by a device to
request a change in the device or system power state. The assertion and de-assertion of PME# is
asynchronous to CLK. The use of this pin is specified in the PCI-X Bus Power Management
Interface Specification.

Address and Data Pins

AD[31::0]. The PCI-X bus uses a multiplexed architecture, meaning that the address- and data-
busses are multiplexed on the same pins. A transaction consists of one address phase and one
attribute phase followed by two or more data phases.

C/BE[3::0]. The Bus Command and the Byte Enables, are multiplexed on the same pins. During
the address phase the type of transaction is defined with a Bus Command, and during the data phase
the number of bytes transferred are set with the Byte Enables. Bit 0 enables the least significant
byte, and bit 3 enables the most significant byte.

Byte Enables are only valid for DWORD transactions in PCI-X. For burst transactions they are
invalid, and should be driven high.

During the Attribute phase these pins, in combination with the AD lines carry the transaction
Attribute.

PAR. PCI-X uses even parity across AD[31::0] and C/BEJ[3::0] for error detection. PAR is valid
one clock cycle after the address phase. For data phases the PAR is valid one clock after IRDY# or
TRDY# is asserted, for write and read cycles respectively.
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Bus Command Field PCI-X

TABLE C-11. PCI-X Bus Commands

Predefined Symbol | C3# | C2# | C1# | CO#
X 1 X X
Mem
Conf 1 0 1 X
0 0 1 X
/0
IntAck 0 0 0 0
0 0 0 1
Special
0
I/ORd 0 0 !
0 0 1 1
I/OWr
0 1 0 0
Resl
0 1 0 1
Res2
1 1
MRdDW 0 0
1 1 1
MWr 0
1 0 0 0
AMRdABIk
1 0 0 1
AMWrBIk
1 0 1 0
ConfRd
1 0 1 1
ConfWr
1 1 0 0
SpComp
1 1 1
MRdBIk 0
1 1 1 1
MWrBIk

Interface Control Pins

FRAME#. FRAME# is asserted by the current master indicating that a valid address and command
are available.

IRDY#. Initiator Ready, is driven by the bus master, and indicates that the bus master is ready to
complete the current data phase.

TRDY#. Target Ready, is driven by the target, and indicates that the target is ready to complete the
current data phase.

STOP#. STOP# is asserted by the target if it wants the master to terminate the transaction.

LOCK#. LOCK# is used by a master to lock the currently addressed memory target during an
atomic transaction series.
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IDSEL. Initialization Device Select is used as chip select during configuration transactions.

DEVSEL#. DEVSEL# is asserted by a target when it has decoded the current address as its own
address.

ENUM#. ENUM# is a CompactPCI-X signal only, and shall be driven by hot swap compatible
boards after insertion, and prior to removal. The system master uses this interrupt signal to force
software to interrogate all boards within the system for resource allocation regarding 1/0, memory,

and interrupt usage.

During initialization the DEVSEL#, STOP# and TRDY# signals are used to specify the frequency
range as described in Table C-9 on page 404.

Arbitration Pins

REQ#. Request is a message to the arbiter that the requesting agent wants access to the bus.

GNT#. Grant is a message back to the requesting agent that access is granted.

Error Reporting Pins

PERR#. Parity Error reports parity errors in all transactions except Special Cycle.

SERR#. System Error reports parity errors in a Special Cycle, and all other critical errors.

Interrupt Pins

INT(A-D)# . Interrupts are requested on these lines. Interrupts are level sensitive. PCI-X defines
one interrupt line (INTA#) for a single function device, and up to four lines for a multifunction
device. In the event patterns and in the trace display the left most digit is INTD# and the right most
is INTA#.

64-bits Bus Extension Pins
AD[63::32]. Extends the address/data bus to 64 bits.
C/BE[7::4]#. Additional Byte Enables.

REQ64#. Request 64-bits transfer is generated by the master indicating the desire to use 64-bits
transfer.

ACKG64#. Acknowledge 64-bits transfer is generated by the target signaling that 64-bits transfer is
OK.

PARG64#. Parity of the upper double word. Parity is calculated for the AD[63::32] and the C/
BE[7::4]# busses too.
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The selection of PCI-X signals presented in each sampling mode (default configuration), has been
carefully selected to make it convenient to form triggers and storage filters. In addition, there are
several signals and signal groups that need further discussion.
Attrib
Active in the Attribute phase.
MAbort
Active when a transaction has been terminated with a Master Abort.
DAC
Active in the address phase, when Dual Address Cycle (DAC) is used.
Start
Active in the first address phase.
Status - Transfer mode.
The Status signal is a combination of five signals, MAbort (Internal generated sampling
channel), DEVSEL#, STOP# and TRDY#. Status is only available in Transfer mode.
TABLE C-12. PCI-X Status Field
Predef.
Symbol MAbort | DEVSEL# | STOP# | TRDY#
0 X X X
MAbort ! ! ! !
SpResp 0 1 1 0
TAbort 0 ! 0 !
SDtaPhD 0 ! 0 0
Data 0 0 1 0
Retry 0 0 0 1
DNxtADB 0 0 0 0
MAbort Master Abort
SpResp Split response
TAbort Target Abort
SDtaPhD Single Data Phase Disconnect
DNxtADB Disconnect on next address disconnect boundary
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PCI-X Signals

TABLE C-13. PCI-X State Field

State

The State field indicates the state of the bus. The State field is only available in Clock mode)

State Start | A64 FRAME# |IRDY# | Attrib | MAbort | DEVSEL# | STOP# | TRDY#
1 X 0 1 X X 1 1 1
Addr
1 1 1
AddrL 1 1 0 1 X X
1 1 1
AddrH 0 1 0 1 X X
Attrib X X 0 X 1 X X X X
0 0 0 1 0 X X 1 1
TResp
. X X 0 0 X X 1 1 1
DevWait
. X X X 0 X X 0 1 1
Wait
1 1 0
SpResp X X X 0 X X
Data X X X 0 X X 0 1 0
1
SDtaPhD X X X 0 X X 0 0
X X X 0 X X 1 0 0
DNxtADB
X X X 0 X X 0 0 1
Retry
X X X 0 X X 1 0 1
TAbort
X X X X X 1 X X X
MAbort
X X 1 1 X 0 X X X
TResp Target response
SpResp Split response
TAbort Target Abort
SDtaPhD Single Data Phase Disconnect
DNxtADB Disconnect on next address disconnect boundary
MAbort Master Abort

Note — When the C/BE# field is signaling a 64-bit transfer by asserting the Dual Address

Command, the State field will be decoded as AddrL during the first address cycle, and

AddrH during the second address cycle.

Burst - Clock mode and Standard mode

The Burst bit is activated when both FRAME# and IRDY# go active, and is deactivated

when FRAME# and IRDY# both go inactive. As the name implies, the Burst bit indicates a
burst cycle on the bus. The Burst bit can be inserted in the Event Patterns window and used
as a trigger in Clock mode.
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Transfer - Transfer mode

The Transfer field is a combination of the Burst bit and the Start bit, as shown below. The
Start bit indicates the start of a transaction, i.e. it is active in the address phase. The Start bit
is only visible as a part of the Transfer field, i.e. it cannot alone be used as a trigger
condition, and it is not visible in the trace. The Transfer field can be inserted in the Event
Patterns window and used as a trigger in Transfer mode. The Transfer field is very useful to
identify burst cycles and the start of burst cycles, both as triggers and store qualifiers, and to
visualize bursts in the trace.

TABLE C-14. PCI-X Transfer Field

Predef.
Symbeol | Start | BURST

X 0

1 1
Start

0 1
Burst

Wait

The Wait field indicates the number of wait states from the address phase to the first data
phase, and between the data phases in a burst transaction, i.e. the latency in the transaction.

Without decoding (default): Number of wait states.
With decoding: Time, in number of wait cycles multiplied with the PCI-X clock period.

Note — When a Store qualifier is used, the Wait field is not valid in the trace, and will be

nn

displayed as a

410

User Guide Issued October 24, 2007

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



vmMETROE

ovation deployed

PCI-X Signals

Decode

The Decode Speed is only available in the trace display. The Decode Speed signifies the
number of clock cycles the data appears on the bus after the address phase(s).

TABLE C-15. PCI-X Decode field

Predef. Speed in
Symbol | Bit2 | Bit1 | Bit 0 | Clocks Comment
A 0 1 0 2 Decode A
0 1 1 3 Decode B
B
1 0 0 4 Decode C
C ecode
SUB 1 1 0 6 Subtractive
ILLO 0 0 0 0 Illegal Decode Speed
1 1 Illegal D
ILL1 0 0 egal Decode Speed
1 1 Illegal D
ILLS 0 5 egal Decode Speed
d
ILL7 1 1 1 7 Illegal Decode Spee

IT Latency - Initial Target Latency.

This is the latency measured between the initiator asserting FRAME# and the target
initiating something other than a Wait State.

PCHKTrg

Protocol Checker cross trigger. If the Protocol Checker is enabled, then this signal will be
active when the Protocol Checker has detected a violation.

TABLE C-16. PCHKTrg Field

Predef.
Symbol | Start

. 1
Trig

0

EXERtrg

Exerciser cross trigger. This signal can be activated by the Exerciser.
TABLE C-17. EXERtrg Field

Predef.
Symbol | Start

. 1
Trig

0
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INTx#
Combines the interrupt signals INTA# to INTD# into one group.
TABLE C-18. INTx# Field
Predef.
Symbol | Start
A 1110
B 1101
Ceee 1011
Dees 0111
—BA 1100
C-A 1010
DA 0110
—CB- 1001
D-B- 0101
DC- 0011
-CBA 1000
D-BA 0100
DC-A 0010
DCB- 0001
DCBA 0000
. 1111
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ByteCnt
ReqID
3 0 31 30 29 28 24 23 16 15 11 10 08 07 00
Requester Requester
Upper Byte R N | R Tag Requester Bus Device Function Lower Byte
Count S| O Number Count
Number Number
C/BE[3::0] AD[31::00]
Burst Transaction
ReqID
AttrBE# ‘
3 0 31 30 29 28 24 23 ‘ 16 15 ‘ 11 10 ‘ 08 07 00
Requester Requester
Sy R N R Tag IREpUEsiar (2 Device Function Reserved
Enables S|O Number
Number Number
C/BE[3::0] AD[31::00]
DWORD Transaction
FIGURE C-2 Burst and DWORD transaction Attribute Bit Assignments
ReqID

Requester ID combines Requester Bus Number, Requester Device Number, and Requester
Function Number attributes of the AD[31::00] bus during the Attribute Phase.

ByteCnt

Combines the Upper and Lower byte counts of the AD[31::00] bus during the attribute phase
of a burst transaction.

AttrBE#
The Byte Enables in the C/BE# bus during the attribute phase of a DWORD transaction.

CmdDWORD

True when command is a DWORD command
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Tag, NS, RO, R
ComplID
0 31 30 29 28 24 23 ‘ 16 15 ‘ 11 10 ‘ 08 07 00
Upper Byte g 2 2 Reserved Completer Bus C%rz\;/)ilséer CFoumnﬂisth:r Lower Byte
Count MIEIM Number NUIG0es N Count
C/BE[3::0] AD[31::00]
Completer Attributes
FIGURE C-3 Completer Attribute Bit Assignments

ComplID

Completer ID combines Completer Bus Number, Completer Device Number, and Completer
Function Number attributes of the AD[31::00] bus during a Split Completion command.

SCM, SCE, BCM : Split completion control bits.

SCMsg, SCMsg Class, SCRemByteCnt : Decodes the split completion message data field
when SCE, SCM is set.
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Embedded Environments

This section discusses using the VanguardPCI in embedded and custom environments.
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D-1 Using the Vanguard in Embedded and custom environments

Introduction

Our tools are frequently used in applications where connectivity to the PCI bus for the analyzer is
only added for analysis purposes, or the application is of such an embedded nature that shortcuts
with respect to the PCI specification are allowable. In these cases, the minimum requirements for
getting the Vanguard Analyzer to operate must be considered. These requirements are discussed
here.

General Requirements

VMETRO uses standard PCI, PMC and cPCI connectors and pinout. If the respective specification
is followed when laying out the connector, the analyzer will work and not cause damage. If any
deviation from this is present, please consult VMETRO to determine the impact.

None of the Vanguard analyzers connect the Reserved pins or use them for any purpose. The same
is true for the VIO signals. These are de coupled with a capacitor. However the 5V adapter that
ships with the PCI analyzer does connect VIO to the 5V rail, so if the system or add-on card does
not conform to the specification, this may damage the analyzer and the motherboard.
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D-2 Analyzer Requirements

Note — The requirements described below are the minimum for using the analyzer only. If the
exerciser is to be used, the requirements listed in the exerciser section also apply.

PCI Clock

The Vanguard PCI and PCI-X analyzer relies on the PCI clock and only samples if a rising edge on
the clock is detected, therefore a good PCI clock is extremely important in order to get reliable
results.

If the PCI clock frequency is below 25MHz, make sure to set the "Low Frequency" mode in the
Exerciser Functions options found in the Tools, Hardware, Options menu. A clock frequency of
IMHz or higher is recommended, but frequencies down to 1KHz are supported. Low frequencies
will result in a slower response from the analyzer.

The correct clock frequency is measured by the analyzer at the rising edge of reset.

PCI Reset

PCI Reset (RST#) must be asserted at power up and then released with correct timing with respect
to Power. This is so that the analyzer can determine the correct Bus Mode (PCI or PCI-X). The
analyzer determines the mode by monitoring REQ64#, DEVSEL#, TRDY# and STOP#, as per the
PCI-X specification. At the rising edge of RST# and if REQ64 is asserted, then this indicates a 64
bit PCI bus. When RST# is rescinded and there is a certain pattern present on the bus on the signals
DEVSEL#, TRDY# and STOP#, this indicates PCI-X mode. Please refer to the PCI-X specification
for further details.

The analyzer controls PCIXCAP and M66EN to signal requested mode of operation, as per the
PCI-X specification. Please refer to the VANGUARD manual for further details.

Signal pull-ups and Termination

The Vanguard PCI and PMC analyzers do not provide any pull-ups or termination in addition to
what a standard add in card is required to have. The mother board must comply to the specification
with respect to this.

The Vanguard Compact PCI analyzer detects whether it is in a System or Peripheral slot and

enables the appropriate termination as required by the specification. It does not require or provide
any additional pull-ups or termination.

32 bit vs. 64 bit systems

The Vanguard Analyzer detects whether the bus is 64 bit when RST is rescinded on the bus. If
REQO64# is not asserted, the analyzer will assume 32 bit and behave accordingly. This will not
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impact the bus itself. It will operate as normal, but certain features may not be available in the bus
analyzer user interface.

Power

The Vanguard PCI and Compact PCI analyzers require 3.3V power only. The Hex display on the
board is the only device that uses 5V, but this display is for information only and does not affect the
operation of the Vanguard Analyzer. If 5V is not supplied, the display will be black, but the board
will operate normally.

The Vanguard PMC analyzer uses 3.3V power only. However, if the top spacer is being used to
stack the Device Under Test (DUT) on top, then this will require 5V from the system. Otherwise the
IDSEL, REQ# and GNT# signals will not be passed to the DUT and render it unusable.

The Vanguard PCI and PMC analyzers can be powered externally. (An external power supply may
be purchased separately from VMETRO. See “Ordering Information” on page 427) This is
especially helpful if the embedded system is unable to provide sufficient power for the Analyzer
due to power budgets etc. The external power supply does not provide 5V, and the display may not
work if external power is used. Vanguard PMC analyzers still require 5V to be supplied if the top
spacer is used to host a DUT on top.
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D-3 Exerciser Requirements

The requirements described in this section are the minimum in order to use the Exerciser and in
addition to the requirements for the Analyze.

Arbitration

Due to the self configuration that takes place when the Exerciser is started, arbitration is required.
This self configuration involves the Exerciser issuing Config Read and Write cycles to itself. The
Exerciser will assert REQ# and expect the arbiter to return a GNT#. If a GNT# is not returned the
exerciser will hang and no prompt or messages will be displayed.

IDSEL routing

In order for the exerciser to complete the self configuration, the IDSEL signal must be connected to
one of the AD signals on the PCI bus. How this is done is up to the system designer, but the IDSEL
signal to the slot where the exerciser is installed must be able to be asserted.

The PCI-X specification recommends IDSEL to be tied to one of the AD lines through a 2K Ohm
series resistor. If the system operates at 66MHz PCI, and no address stepping is used, a 2K Ohm
resistor will cause the system to fail. If the system is to operate in PCI only, or both PCI and PCI-X
mode, a 100-200 Ohms resistor is recommended. Although this value violates the PCI-X
specification, it is widely adopted in the PCI community.

Workarounds

If RST# is not asserted at power up, the user can wire this in with an external switch or similar.
Note that if RST# is toggled by itself (REQ64#, DEVSEL#, TRDY# and STOP# does not contain a
valid initialization pattern), the bus mode will be 32 bit PCL.

If the exerciser is the ONLY initiator on the PCI bus, the GNT# signal can be tied to GND through
a resistor. This will look like to the Exerciser that it was issued a GNT#. If there are multiple
masters in the system this is not recommended since two devices can in this case clobber one
another. In PCI-X mode, this method can not be used, since Split Transactions may be issued by any
completer.

If IDSEL is not connected correctly, one first has to make sure it is not shared with another device.
IDSEL can be wired to one of the AD[31:16] signals through a 100-200 ohm series resistor. Make
sure that no other PCI devices on the particular PCI segment is using this AD signal as IDSEL.
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setup 79
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trigger 78
sequencer mode 75
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SERR generation 223, 226
SERR# 396
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multiple 48
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adding 85
removing 85
simulator 38
starting 284
single event mode 68
Special 395
command 255, 342
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Force error in E2 Exerciser 227
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enable 223
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field 398
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setup 60
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setup 101
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chart files 124
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customized 116
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TAbort 398, 399
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command 267, 352
Exerciser 222
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E2 Exerciser 227
Tdwd 398, 399
Tdwod 398, 399
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templates 47
Test
command 245, 334
test bus mode 381
time units 84
tools 40
trace
alphanumeric 57
alphanumeric display 83
compare 94
counting 97
editing 84
jump 86
load 93
navigating 86
new 93
options 84
save buffer 93
save lines 94
searching 86
tools 58
waveform 57
trace buffer 54

event selection 101 memory 55
options 102 save 93
overview 7,99 size 61
play 125 trace display 83
pre defined 100 options 84
pre-recorded files 125 transcript
setup 100 compliance checker 369
setup files 123 Transfer
types 100 field 400
user defined 116 TRDY# 395, 398
Status 398 Trig LED 19
status 40, 42 trigger 61, 63
bar 43 conditions 6, 56
device in use 38 in sequencer 78
log 42 output 63
STOP# 396, 398 position 62
store 61 trigger line 86
events in sequencer 76 TW 399
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concept 2
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status 43
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clearing 132
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w
W 399
Wait
field 400
Wait States
E2 Exerciser 226
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Write
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Ordering Information

Vanguard Express

VX-PCIE1 Vanguard Express Analyzer, Statistics Engine and Protocol Checker for PCI
Express based systems. Includes x1 carrier card (VX-PCIE-ADAL1), Analyzer
module and license key for x1 link width support

VX-PCIE14 Vanguard Express Analyzer, Statistics Engine and Protocol Checker for PCI
Express based systems. Includes x1 and x4 carrier cards (VX-PCIE-ADA1 and
VX-PCIE-ADA4), Analyzer module and license key for up to x4 link width
support.

VX-PCIE148 Vanguard Express Analyzer, Statistics Engine and Protocol Checker for PCI
Express based systems. Includes x1, x4 and x8 carrier cards (VX-PCIE-
ADAL, VX-PCIE-ADA4 and VX-PCIE-ADAS), Analyzer module and license
key for up to x8 link width support

Vanguard Express PCle card edge adpaters

VX-PCIE-ADA1 x1 PCI Express adapter for Vanguard Express.
VX-PCIE-ADA1 x4 PCI Express adapter for Vanguard Express.
VX-PCIE-ADA1 x8 PCI Express adapter for Vanguard Express.
VX-EPSU External Power Supply for the Vanguard Express product family. Provides

3.3V and 12V. All cables included.

Vanguard VME

VME State Analyzer, 133 MHz Timing Analyzer and Statistics Mod-
ule. This board has NO PO connector mounted. Includes BusView
VG-VME GUIL

VME State Analyzer, 133 MHz Timing Analyzer and Statistics Mod-
ule. Includes PO connector to allow Vanguard PMC module to access
VG-VMEPO PCI/PCI-X on the PO connector. Includes BusView GUI.

VG-VP VMEDbus Protocol Checker license key for Vanguard product line.

VG-VE Exerciser Module for VG-VME product line.
PMC State Analyzer and Statistics Module. (Single PMC for all func-
tions) Includes BusView GUI. Can operate as PO PCI/PCI-X Bus Ana-

VG-PMC lyzer for VG-VMEPO.
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Vanguard PCI

133MHz PCI-X & PCI State Analyzer and Statistics Module for 5V
and 3.3V systems.
VG-PCI Includes PCI-X carrier, SAM and BusView GUI.

VG-P PCI-X & PCI Protocol Checker license key for Vanguard product line.

100MHz PCI-X & PCI Exerciser and Compliance Checker license key
VG-E for Vanguard product line.

133MHz PCI-X & PCI Enhanced Exerciser, Error Injector and Com-
VG-E2 pliance Checker license key for Vanguard product line.

Related Products

CompactPCI-X & CompactPCI State Analyzer and Statistics Module
for 5V and 3.3V systems.
Includes cPCI carrier, SAM and BusView GUI.

VG-cPCI  (See separate data sheet)

PMC State Analyzer and Statistics Module.
(Single PMC for all functions)
VG-PMC Includes PCI-X carrier, SAM and BusView GUI.

Individual boards and SAM modules may be purchased separately. Packages are also available.
Please consult VMETRO.

North and South America

Phone (281) 584-0728
Fax (281) 584-9034
Website WWW.vmetro.com

Europe and the rest of the world

Phone +4722 10 60 90
Fax +4722 10 62 02
Website WWw.vmetro.com
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lechnical Support

In order for us to provide fast technical support, please provide the following information:

e The version of Busview you are using.

The full version number can be found by clicking About on the Help menu.
e Target Bus / Link Type
e Hardware information (Serial Number, ECO level, etc.).

The hardware information dialog box is opened by clicking the Info button seen in the menu:
Tools, Hardware.

e Operating System that BusView is running under.
e Status of all LEDs on the board.
e Status of the dot matrix LED display.
e Power and Temperature reading.
These can be found by clicking Voltage and Temperature in the View menu.

¢ Log files and trace files

North and South America

Telephone Support (281) 584-0728
Fax (281) 584-9034
Website www.vmetro.com/support

Europe and the rest of the world

Telephone Support +47 22 10 60 90
Fax +4722 10 62 02
Website www.vmetro.com/support
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