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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

e Hardware Description

e Getting Started with BusView®
e State Analyzer

e Statistics Functions

® Protocol Checker

e Exerciser

e Simulator

e Appendixes: Specifications, Signals.

Style Conventions Used

® Code samples are Courier font and at least one size less than context.
e 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

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

&
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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 email us at analyzercomments@vmetro.com

Technical Support

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

Related Documentation

Installation Guide
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Product Overview

This section gives a broad overview of the Vanguard.

e Overview

e State Analyzer

® Protocol Checker

e Statistics Functions

e 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.

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.

The Vanguard also includes an on board 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 the VME bus specification.

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 the VME Bus.

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

The Tools

The tools are categorized as follows.

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

e [Exerciser: Provides a method of applying traffic (cycles) onto the bus.

2 Vanguard User Guide Issued May 4, 2004
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The Hardware
The Vanguard consists of a daughter card (SAM) and a carrier card.

SAM (State Analyzer Module)

FIGURE1-1.
SAM daughter
card

At the heart of the Vanguard family of Analyzers lies the SAM (State Analyzer Module).
This removable daughter card holds the Analyzer, and Statistics Functions, and can be used
with different carrier cards, including PCI.

Issued May 4, 2004 Vanguard User Guide 3
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VME Carrier Card

FIGURE1-2.
Carrier card
form factor

Figure 1-2 shows a VME carrier card. This card carries the SAM and the Exerciser.

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:

e Direct Connection - Connecting directly to the Vanguard via a USB cable, or a crossover
Ethernet cable.

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

4 Vanguard User Guide Issued May 4, 2004
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1.2 State Analyzer

The State Analyzer is responsible for sampling, storing, and displaying VME bus traffic.

FIGURE1-3.

State Analyzer
acquires bus
signals
VANGUARD State Analyzer
Protocol
Exerciser Chetck_er
Statistics
—— (I
VMEBus
The State Analyzer will stop sampling according to “trigger conditions” and stores samples of the
VME bus activity according to “store conditions”. A detailed description of the operation of State
Analyzer can be found in the section “State Analyzer” on page 43.
Sampling
Once the Analyzer has been started, samples are compared against user defined trigger and store
conditions. Storage of samples takes place in the trace buffer, which has circular memory. Once the
buffer is full, storage continues from the beginning, overwriting what was previously stored.
FIGURE 1-4.
T B S
c;rii;aruﬁ%rm Buffer Start \
memory }
|
|
|
S-1
Current Samplgﬂ1 S
S+1
I
|
|
|
|
|
Buffer End ‘
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FIGURE1-5.

Current Trace

window

These stored samples are then tranferred from the trace buffer to BusView. BusView will then
present these samples via the Current Trace window.

B8 Current Trace - YME STATE Mode, Triggered at 5

4 o] H @ aa T 309.009ns XE-V: 309.009ns E-Z: 309 009ms Z-V: 0.t
Sample |4 | Bgl Ab=Time |Transfer| Address Data AM-HAM |Size Cycle|Status| Iack Fail IRQ[?:I]*ﬂ
+ 3840 ——0 274.685ms  Start 00000000 Size = 32 A32=BLT WrELK 1111111
+ 2872 ——0 276.973ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 3904 ——0 279.26lms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 3936 ——0 281.550ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 3968 ——0 283.838ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4000 ——0 286.126ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4032 ——0 288.415ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4064 ——0 290.703ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4096 -—0 292.991ms  Start 00000000 Sizes = 32 A32sBLT WrBLK 1111111
+ 4128 ——0 295.279ns  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4160 -—0 297.567ns  Start 00000000 Size = 32 A32sBLT WrBLK 1111111
+ 4192 ——0 299.856ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4224 ——0 302.144ns  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4256 ———0 304.432ns  Start 00000000 Size = 32 A32sBLT WrELK 1111111
+ 4238 ———0 306.720ms  Start 00000000 Size = 32 A32sBLT WrELK 1111111
= 4320 ———0_ 309.009ns  Start 00000000 00000000 A32sBLT D32 WrBLE  OQk-——— ———o
4321 ——0 309.009ms  Burst 00000004 00000004 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4322 ——0 309.009ms  Burst 00000008 00000008 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4323 ——0 309.009ms  Burst 0000000C 0000000C A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4324 ——0 309.009ms  Burst 00000010 00000010 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4328 ——0 309.010ms  Burst 00000014 00000014 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4326 ——0 309.010ms  Burst 00000018 00000018 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4327 ——0 309.010ms  Burst 0000001C 0000001C A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4328 -—-0 309.010ms  Burst 00000020 00000020 432sBLT D32 WrBLK Ok -———— ———— 1111111
4329 ——0 309.010ms  Burst 00000024 00000024 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4330 -—-0 309.010ms  Burst 00000028 00000028 432sBLT D32 WrBLK o 1111111
4331 ——0 309.0llms  Burst 0000002C 0000002C A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4332 ——0 309.01lms  Burst 00000030 00000030 A32sBLT D32 WrBLK Ok -—— ———— 1111111
4333 ——0 309.0llms  Burst 00000034 00000034 A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4334 ——0 309.01lms  Burst 00000038 00000038 A32sBLT D32 WrBLK Ok -—— ———— 1111111
4335 ——0 309.0llms  Burst 0000003C 0000003C A32sBLT D32 WrBLK Ok -—mm ———— 1111111
4336 ———0  309.012ns  Burst 00000040 00000040 A32sBLT D32 WrBLK [ — 1111111 7
Trigger Conditions
Triggers are defined in the TraceSetup window in BusView.
6 Vanguard User Guide Issued May 4, 2004



UMETRO State Analyzer

FIGURE1-6.

Setting trigger == e
conditions 2E AnalyzerSetup1 g@g|
STATE |
Event : Bgl |Tran=sfer| Address Data AMA/HAM Size Cycle Status Tack Fail IRQ[7:1]«
Anythlng EEXE EE EEXEEEEEEE EEEEEEEE EEEE EEEEEE EEEEE EEEE EEEE EX EEEEEEE
MYEVEnt EEE EX EEEEEEEHE EEEEEEEHE HEEEE EEXEEEX HEEEEXE HEEEX EEEX X HEEEEHEEE
VHEE HEEE HE EEEEEEEHE EXEXEEEE HEEEE EEEEEHE HEHEE HEEHE HEEHE HE
Sampling in STATE node -
Store (ALL)
If (VMEG) then
Trigger at 50% of trace
Endif —_—
-
H 4 » N\Single Evenl}: Sequencer I; J_|
The Trigger and Trigger Position define when sampling stops. The settings found in the Setup
Options window as seen in Figure 1-7, determine how large the trace is, where in the trace the
trigger condition is, and how the Trigger Output should behave.
FIGURE1-7.
Trace buffer . I
settings Trace/Trigger Contral |

Trace Size
1
Y
[3] K Samples - |
Trigger Position for Current Active Sequencer

50 kA

Trigger Output Mode

L~

(* Level on Trigger
(" Follow Trigger Condition

" Follow Stare Condition

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. Using familiar programming
structures such as [F THEN ELSE combined with counters, timers and logical operators, it is
possible to build large and complex trigger conditions via an intuitive interface.

Issued May 4, 2004 Vanguard User Guide 7
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FIGURE1-8.
The text based — ——
Sequencer = AnalyzerSetup2 i=]jbd
STATE | TIMING
Event : Bgl | Transfer Address= Data AMAHAN Size Cycle | Statu4)
Anvthing HEE E HEHEHEHE HEEEHEHEKEE HEEX HEEEHEE HEEEH HEHE
HyhiddrEvent=* EEH EX 0000FFFFOO0O0OFFFF EEEEEHEE HEXE HEEEEH HEEEE HEEH
HyTransferEvent *® 2xx Burst EEEEEEEER EEEEEEEE HEEX EEEEEE HEEEEE HEEH
MyDataEventx [l Ex N My 1111FFFF1111FFFF el T Ere il Py
YHMEZ HEE HX HEEEEEEEE EEEEEEEE EEEE KEXEEE XEEEE KEEX
VHE4 EEH EX EEHEEEEE EEEEEHEE HEXE HEEEEE HEEEE HEEE
VHMES HEE HE HEHEEEHE HEEEEEEE HEEE HEEEEE HEEEE HEEE ~
VHEG EEH EX EEHEEEEE EEEEEHEE HEXE HEEEEE HEEEE HEEE
< 3
=y la: Sampling in STATE mode -
1b: Store (ALL) =1
lz: If (MyAddrEvent) then
2a: If (HyTransferEvent) then
2b: Trigger at 46% of trace
2o El=zif (HyDataEvent) then
3a: Delay 10 n= then if (MyAddrEvent) then
3b: Trigger at 46% of trace
=N Endif
2d: Endif —
1d: Endif .
IK 4 N;, Single Event :&,Sequence”' J_I
A diagrammatic version of the sequencer is also available in addition to the text based
sequencer. Both versions are coupled, so that any change made in one version will be
represented in the other. You can switch between the text based and diagram based
sequencer at any time.
FIGURE1-9.
The diagram
based
Sequencer STATE | T1MING
Event : Bgl | Transfer Address= Data AM-HAM | Size |_Cycle |Statu<]
Anything HEE K HEHEHEHE HEEEHEEKE HEEX HEEEHEE HEXEH HEHE
MyAddrEvent* EEE EE 0000FFFFOO0O0FFFF EEEEEEEE HEXE HEEEHEE HEEEE HEEH
MyTransferEvent* xxx Burst EEXEEEKE EEXEEEEE HEXEX HEHEEE HEEEE HEEH
MyDataEventx [l Ex N M eeee] 1111FFFF1111FFFF el T el Py
WHE3 EEE EE EEHEEEEE EEEEEEEE HEEE HEEEEE HEEEE HEEE
VHE4 EEE EE EEHEEEEE EEEEEHEE HEEE HEEEEE HEEEE HEEE
WHES EEE EE EEHEEEEE EEEEEEEE HEEE HEEEEE HEEEE HEEE ~
WVHEG EEH EX EEREEEEE EEEEEHEE HEEE HEEEEE HEEEE HEEE

-

< o
- E

-
Sampling in (STATE) mode
Store (ALL)
11. 1 WyaddrEvent

v
Store (ALL)

Until trace full

lz. 2 MyDataEwent

4
Store (ALL)

2.1 MyTransferEwvent / Trigger at 46% of trace

Until trace full

3.1 MyAddrEvent [Delay 10 ns] f Trigger at 46% of trace

IK 4P Ni Single Event ) Sequencer | _I_| JJ
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State Analyzer

FIGURE1-10.
Alphanumaric
view of a trace

#E Current Trace - VME STATE Mode, Triggered at 50!

Trace Display

Once the samples have been collected and transferred to BusView, they are viewed in the Trace
Display window. BusView will use the samples to generate both an alphanumeric and waveform
view of the data.

The samples are collapsable 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.

EEX

] I Hlaaa T 309 009ms X~V 309 00%ns E-Z: 309 00%ns Z-¥:
Sanple #& | Bgl Ab=Time |Transfer| Address Dat AMAHAM |Size Cycle Status Iack Fail IRQ[?:I]*_:J
+ 3840 ——0 274 . 68Ems Start 00000000 Size = 32 A32sELT WrBLE 1111111
+ 3872 —=0 276.973ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 3904 —=0 279.261lms Start 00000000 Size = 32 A32=ELT WrBLE 1111111
+ 3936 —-=0 281 .550ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 3968 ——0 283.838ms Start 00000000 Size = 32 A32sELT WrBLE 1111111
+ 4000 —-=0 286 .126ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4032 ——0 288 .415ms Start 00000000 Size = 32 A32sELT WrBLK 1111111
+ 4064 —-=0  290.703ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4096 —-=0 292 .99%1ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4128 —-=0 295 . 27%ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4160 —-=0 297 . 567ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4192 —-=0 299 856ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4224 —-=0 302 .144ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4256 ——0 304 . 43Zms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
+ 4288 —-=0 306.720ms Start 00000000 Size = 32 A3Z2sBLT WrBLE 1111111
= 4320@  ——=0 309.009ms  Start 00000000 00000000 A32sBLT D32 WrBLE Ok 1111111
4321 ——0  309.00%m= Burst 00000004 00000004 A32sBLT D32 WrBLE 1111111
4322 ——0 309.009ms Burst 000000058 00000008 A32sBLT D32 WrBLK 1111111
4323 ——0  309.00%m= Burst 0000000C 0000000C A32sBLT D32 WrBLE 1111111
1324 ———0 309.009%ms Burst 00000010 00000010 A32sBLT D32 WrBLE 1111111
4325 ——0  309.010ms Burst 00000014 00000014 A32sBLT D32 WrBLE 1111111
4326 ———0 309.010ms Burst 00000018 00000018 A32sBELT D32 WrBLE 1111111
4327 ——0  309.010ms Burst 0000001C 0000001C A32sBLT D32 WrBLE 1111111
4328 ———0 309.010ms Burst 00000020 00000020 A32sELT D32 WrBLE 1111111
4329 ——0  309.010ms Burst 00000024 00000024 A32sBLT D32 WrBLE 1111111
4330 ——0  309.010ms Burst 00000028 00000028 A32sBLT D32 WrBLE 1111111
4331 ——0 309.01lms Burst 0000002C 0000002C A32sBLT D32 WrBLE 1111111
4332 ——0 309.01lms Burst 00000030 00000030 A32sBLT D32 WrBLE 1111111
4333 ——0 309.01lms Burst 00000034 00000034 A32sBLT D32 WrBLE 1111111
4334 ——0 309.01lms Burst 00000038 00000038 A32sBLT D32 WrBLE 1111111
4335 ——0 309.01lms Burst 0000003C 0000003C A32sBLT D32 WrBLE 1111111
4336 ——0 309.012ms Burst 00000040 00000040 A32sBLT D32 WrBLE 1111111_:J
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FIGURE1-11.

Waveform view
of a trace
i Current Trace - VME TIMING Mode, Triggered at 50% CExK
Zoom 4| | | g owr ,E & @ T —4.035us X-¥ 37.080us X-Z 37.080us Z-¥ 0.0ns
Field“Value (us—») 185 , —4.170  —4.155  —4.140 , —4.125 , —4.110 , —-4.095 —4.080 —4.065  —4.050  —4.035  —4.020
% Booknark i
BgL —0
AddrPh . AFL
AMAEAM 432sD ¥3zsD
A[31:0] ooio0ooo
D[31:0] 55565555 WFIFIITT p 311
Size D3z YOIID LI D
Cycle Tr Wr
Status Data ELEY
Tack | ————e
Fail [—
ASx® 1}
D51= 1}
DS0= 1}
DTACK=* 1}
WRITE= 1}
EBERR* 1
RETRY=* 1
K| il o]
To help identify data phases, the Vanguard will increment the address field in the trace buffer for
each data cycle. The start address of a data block is highlighted.
The trace display also has tools such as Search, Extract, Bookmark and Jump to help locate
particular samples.
e Search - Locates the first sample which matches a definable search pattern.
e 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.
e Jump - Provides methods to jump to particular samples based on sample number, marker
position, trigger, and more.
FIGURE1-12.
Trace ToolTip + 55 —1- 18.173us  Start L64MELT 100000000010001% Size = 4 Ded  Wr
Information + 59 ——1- 19.335us  Start A32D3Z_2e55T 55100000 Size = 7 D32  Rd
+ 66 ——1- 20 490us  Start A32D32_2e55T 66100000 Size = 6 D32 Tr
+ 72k@_—=1- 21 713w Start A32D32 JeVHE 77100000 Size = 7 D32 Rd
+ 79 ——1-  22.830us  Start A32D32_2eVHME 88100000 Size =i D> e
+ 87 —-1-  24.360us  Start A40BLT 2080100018 %00603030 DDapsons md0ana0
+ 35 —-1- 27 615us  Start34D64_2eSSTEC 4000000000100000 ST7E = T
+ 102 --1-  28.770us  Start10D32_2eSSTEC 8800100000 Size = 6 D32 W
+ 108 —-1-  29.993us  Start A64D64_2sVME 5000000000100000 Size = 7 D64  Rd
+ 115 --1-  31.103us  Start A40D32_2sVHE 7700100000 Size = 8 D32 ¥r

Contents of collapsed fields can also be viewed by resting the mouse cursor over the fields in
question.
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1.3 Protocol Checker

The protocol checker detects violations of the bus specification. This helps uncover design,
manufacturing and field-failure-induced flaws in both masters and targets.

It will also uncover a wide variety of hardware problems originating in other parts of a board that
indirectly causes illegal bus activity. This is achieved by monitoring the boards 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 protocol checker can also be configured to ignore "innocent" bus violations, i.e. violations that
occur sporadically and generally do not restrict the overall system function or performance.

Each time a bus 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 bus violation significantly
enhances the versatility of the Vanguard.

FIGURE1-13.

Protocol s
Checker in I ProtocolChecker
grouped view Unsiable [ ] RequestCrant [ ] Interrupt & Mlaster (" ] Warnings
) & BRO™ Aborted @& [RQL* Abotted & 37 BB3Y* on <00ns & Hidden Grants
@ A[l5 2] Unstable & BRI* Aborted @& TROZ* Aborted @ 1112 Multiple timing (DS*) line transitions & Reserved AM codeused
@ A[23.16] Unstable @ BRE2* Aborted @ IRQ3* Aborted @ 11.12 or 2e33T 3.10 @ Reserved XAM code uged
A31.24] Unstable @ BRE3* Aborted @ [RQ4* Aborted @ 11.19 or 2e33T 3.11
@ D[7.0]Unstable @ Mlultiple Grants @& IRQS5* Aborted @& 11.50r2e38T 319
@ D[15.2] Unstable @ 3.10 BB3Y™* off early @ IFQG6* Aborted @ 115 0r2e33T 324
Di[23..16] Unstable @ 36 BG0* befors BEST* off @ IRQT* Aborted @ 11.11 or 2e33T 3.23
@ D[31.24] Unstable @ 36 BGL* hefore BESV* off @ 441 IACKOUT* lingers &8 11.15 ar 2e33T 3.7
@ 2.42 AM[5.0] Unstable @ 3.6 BGI* before BESY* off @ 445 JACKIN® on early & 2e33T 313 in address phase |
2490 WRITE* Unstable @ 36 BG3* hefore BERT™ off @ 448 JACKOUT® early @ 2e33T 313 in address phase 2
@ 2e38T 322
@ 2.1Illegal Signal Combination
@ 217 DI0* off eatly
@ 217 D1 off early
@ 220 A3 before BG
@ 228 D3x* hefore BG

@ 228 JACK™ before BG
@ 228 LWORD* before BG
@& 228 WRITE* before BG
@ 231 AB* off <30ns
@ 235D on ealy
@ 237D3x* off <30ns
@ 239 DSx* skew
@ 2A3TACK™* or AM off early
@ 244 AT off eatly
@ 245 AT on <30ns
@ 260 VMES Addr. e
@ 296 3ignals illegally changed when RETRY* active
@ 51 Power Monitors timing error
@ 5V voltage low
One or more lines in A[7..0] or LWORD* changes during an interval when they should be stable.
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Features

The main features of the Vanguard Protocol Checker:

All local bus traffic is continually monitored and bus protocol violations are automatically
detected.

e Detects 60 Protocol Violations and 3 Warnings.

e Compliant to
ANSI/VITA 1-1994, VMEG64
ANSI/VITA 1.1-1997, VMEG64 Extensions
ANSI/VITA 1.5-2003, 2eSST.

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 Vanguard Protocol Checker can help uncover:

Improper design of VME 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 241.

12
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Statistics Functions

1.4 Statistics Functions

FIGURE1-14.
Statistics Setup

The Statistics Functions offer several pre-defined statistics and the means to generate user defined
statistics for more advanced bus performance analysis.

Pre-defined Statistics

Bus Utilization - Displays parameters that measure bus traffic performance.

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

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

Interrupt Distribution - Displays how often interrupts are occuring.

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

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

&5 VmeEventCountingStatisticsSetup

STATE |

Ewvent : Bgl |Tran=sfer AM/HAM Address Data Size Cycle Status| Iack |Fail IRQ[7:1]=
2255T* HEEE T EX A32D64_2e55T HE HEHE HEHE HE HAEKKHE
2eVHE* HEE HE A32Ded_Z2eVHE HE HEEE HEHE HI HEEHNHER
MBLT= EHE o d A32nMBLT XX EEEE EEEE HE HEEEXEE
BLT= EHE o d A32nBLT XX EEEE EEEE HE HEEEXEE
SCT= EHE o d A32nD XX EEEE EEEE HE HEEEXEE
LOCE= EHE o d A32LCK XX EEEE EEEE HE HEEEXEE
StatVHER =xx o d HEHE XX EEEE EEEE HE HEEEXEE
StatVHE? =xx o d HEHE XX EEEE EEEE HE HEEEXEE

#| U=e| Counter Name Event Expres=ion

0 2e55T 2e55T

1 2=VHE 2eVHE

2/ MBELT MBLT

3 BLT BLT

4/ SCT SCT

S LOCK LOCK

60 StatVHEG StatVHEG

70 StatVHE? StatVHE?

4 .\ (One Tao Ong -

Statistics Counting Mask Charts to View
Count anly for Buslevel Show Statistics Function

" LevD [ Lev1 [ Lev2 [ Lev3 Event Counting

Bus Ttilization

Transfer Rate per Bus Lewel
Transfer Rate per Tranzfer Type
Bur=st Length Distribution

Interrupt Distribution

Interrupt Service Time Distribution
Arbiter Latency

Customize

Court only for Address:
[~ E4Bit

00000000 FFFFFFFF

OoooooodE

All statistics can be run simultaneously, in real time.
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FIGURE1-15.

User Defined Statistics

Event Counting counts the occurance of user-selectable events. Eight events can be programmed.

Customized Charts allow for user definable performance results to be displayed. Any of the
available counters can be used together in mathematical formula to build statistical charts to your

own specification.

User definable
statistics I Statistics Display Element
Auvailable Counters: M ame:
Clock ~ |NewEhart1
Total
Equation:
MoEventSamples
StatyMED |[F|etr_l,l.-"NOTransfers]"1 i)
StatvhE1
StatvhE2
e (D] 2| %[ = 2|~ «| 3] =8| x]
StatvhE4
StatyMES
StatvMER Murnber: |1DD Add Mumber |
StatvMET
DTBMoHwab ask
D atat oHwibd agk
BurzstDataM oHwbd azk MNumber of address phases [faling edges of A5, ie. number of
FietrytoHwbd azk, burstz [including single data].
DTE
Mata M
Description:  |Mumber of Reties az a % of Transfers
oK | Cancel
14 Vanguard User Guide Issued May 4, 2004



UMETRO

Exerciser

1.5 Exerciser

The exerciser acts as a reference unit that generates VME 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 VME bus.

Use of the Exerciser requires the “VG-VE” to have been purchased. See “Ordering Information” on
page 241.

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.
The user can run up to two different DMA transfers at the same time, and since the DMAs 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

Data can be written to and read from this memory as single cycles. This way the Exerciser can
emulate a device or VME board. The Exerciser also has the following properties:

e VMEbus System Controller

e Autoslot ID mechanism

e VMEDbus Requestor (Level 0-3)

e VMEDbus Interrupter and Interrupt handler (IRQ1-7)

Issued May 4, 2004
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e VMEbus master/slave A32, A24, A16:D32, D16, D8, UAT
e VMEbus master/slave A32, A24:D32BLT, D64MBLT

e VMEDbus master/slave A64, D32, D32BLT, D64MBLT

e VMEbus master/slave 2eSST: A64, A32

o VMEbus master/slave 2eSST Broadcast: A64, A32

e BLT/MBLT cycle

Generate VME Interrupts

The Exerciser can generate any of the four VME Interrupts.

16
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Hardware Description

e Vanguard VME Assembly

® Vanguard Hardware Features
e External Power

e Miscellaneous Parts

e Hardware Menu

® Moving the SAM

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

‘- Ei k Installation Guide.
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2.1 Vanguard VME Assembly

FIGURE 2-1.
Vanguard VME
board layout

Vanguard VME Carrier, Top Side

: o g
+ I [

1
ORnset Reset d:l s
—e T+
_t 1. TemperatureProbe
e
s
K

G VME Trg o 1 Externallnputs SAM
10

VME EXERCISER
(OPTIONAL)

S |e EXin0-7, SE
g3 |2 VME TrgOut, =
Es| |[E4 o
= ==

G G =]

G “I’ USB - WE -

(mcmmemn? | [ mermomemmea

Vanguard VME
Exerciser connectors

z2

o

Display &l Eglc‘;
oi2
o13
o
=t
Ethernet 3 j’
=
=133
o
External
Power [:POW]
5V

73 74

o
oxe|
3
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Vanguard Hardware Features

2.2 Vanguard Hardware Features

LED Dot Matrix Display

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

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

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

e Bus Type

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

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

System LEDs
These four LEDs indicate the following:

TABLE 2-1. System LEDs

LED Name Color Meaning When Lit

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 jumpers must be moved from Z1 and Z2
and placed in positions Z3 and Z4.

Reset

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

Issued May 4, 2004
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Ethernet Connector

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

LAN LEDs

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

Trigger Output

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

External Inputs

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

The external inputs are used by connecting a thin probe wire (“Patch Cords®) from the
external input pin (EO for example) to the signal of interest. All of the external inputs can be
added to the Trace Display via the Analyzer Setup screen and inserting the Ext fields.(See
“Manipulating Field Columns” on page 54)

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

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.
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.

20
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2.3 Exerciser

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

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

FIGURE 2-2.
Vanguard VME
Exerciser
module

1

Exerciser DIP switch settings

SW1 Not In Use (Default Off)
Sw2 Not In Use (Default Off)

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

SW4 On: Auto System Controller is enabled. The Vanguard VME Exerciser will act as system
controller as long as BG3IN is low at power-up. However, if another device drives BG3IN high
then the Vanguard VME Exerciser will not act as system controller (Default).

Off: The Vanguard VME Exerciser will not act as system controller.

Installing the Exerciser Module

electrostatic damage by following the static electricity precautions listed in the

‘g {‘4 Installation Guide.

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

. Note — Static electricity can permanently damage your Vanguard. Prevent

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

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

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

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

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

2.5 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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2.6 Hardware Menu

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

Options

Trigger Output

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

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

Tools

2]

M N

window  Help

Trace Compare. .,

Host PC

Hardware Connection. ..

Hardware Disconnect

Hardware

Authorization.. .

Upload Firmyeare. .,
Check for Updates. ..
Update Service Enabled
Opkions...

Customize, ..

Reset Customize..,

Trigger Output | Netwark Cannection

Source

+ State Analyzer

" Pratocal Checker

™ Exerciser

Polarity
+ Active High

™ Active Low

Qptions. ..

Info...

Selftest,..

Reset..,

Firmweare Watchdog

LED Dizplay
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Network Connection

Trigger Qutput  Mebwork Connection | LED Display

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

" Specify an IP Address

Media Settings

Link Speed & Duplex | Auto Detect i

Connectivity Settings

Connection Part: 24000

IP Settings

e 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.

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

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

® Specify an I[P Address - Use this option to assign the Vanguard with a fixed IP address.

Media Settings

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

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

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

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

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

LED Display

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

Vanguard.
Trigger Dutput] Metwork Connection  LED Display l
[~ 3.3¥ Meter
[~ 5 Meter
[~ 12¢ Meter
™ Internal Temperature in Celcius
I Intemal Temperature in Farenheit
™ External Temperature in Celcius
I™ Esternal Temperature in Farenheit
-
¥ Bus Type
I~ Analyzer Status
[ Statistics Status
I Protacal Checker Status Status
-
e 3.3V Meter, 5V Meter and 12V Meter - Voltage is displayed as "3V2", "12V0", i.e. with

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

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

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

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

A bus frequency of OHz will be displayed as “NOCL”
Bus type - "VME"

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

"Unkn" - Not configured
"AIDL" - Analyzer Idle
"ASMP" - Analyzer Sampling
"ATRG" - Analyzer Triggered
"AHLT" - Analyzer Halted
"AFUL" - Analyzer Full

Statistics status - Displays one of the following strings based on the current statistics
state:
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Hardware Menu

"Unkn" - Not configured
"SIDL" - Statistics Idle
"SSMP" - Statistics Sampling
"STRG" - Statistics Triggered
® Protocol checker status - Displays one of the following strings based on the current
protocol checker state:
"Unkn" - Not configured
"PDIS" - Prot. check. Disabled
"PENA" - Prot. check. Enabled

Info

This is used for Technical Support issues. We may ask you to suply us with the information shown
in the dialog box that this option opens. See “Technical Support” on page 243 for full information
concerning our Technical Support services.

Change Device Name

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

Selftest

This is used for Technical Support issues. We may ask you to perform this Selftest and send us the
results. See “Technical Support” on page 243 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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2.7 Moving the SAM

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

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

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

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

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

8. Place the SAM inside an anti-static bag

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

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

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

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

5. Inspect the connectors to ensure that they are all seated correctly.

1
SAM _—
/ Ilé
Carrier Board |

28

Vanguard User Guide Issued May 4, 2004



UMETRO

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.
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:

e [nstall the Vanguard Hardware.
e Install BusView.

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

These steps are explained in detail in the Installation Guide.

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.

e The Troubleshooting section in the Installation Guide.

Using a fixed IP address

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.

2. Click on Options in the Tools, Hardware menu.

3. Select the Network Connection tab

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

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

1. Click on Hardware Connection in the Tools menu.

Select the Advanced tab

Enter the IP address and name of the Vanguard. The name is optional.

Click the Add button.

Click OK

Click on Hardware Connection in the Tools menu and the Vanguard should now be listed.

o o~ b

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
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Starting BusView®

FIGURE 3-1.
Device
Information
dialog

FIGURE 3-2.
Status Bar

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.

Device Information

Devices l Advanced ]

Device Select | Type | Part Serial Mumber | Status | Mame
[1192.168.168.89 Ir 24000 10001 Available Lei
[ simulator {127.0.0.13 1P 24000 1 Available Simulator
[J168.168.168.40 P 168 Available (Fixed Address)
[ 152,168, 168,90 P 24000 100010 In Use {dataZ31o.no) Mol0g
[ 192.168.168.73 Ir 24000 100011 In Use {LISE) Shy-lab 1
< ¥
oK | Cancel | Reszcan

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

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 39 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 30.

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

Information dialog.

A

PChk @ OvR &

BusView should now present the main work area, as shown in Figure 3-3.
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Getting Started with BusView®

3.2 Window Elements

Figure 3-3 shows the main BusView Window.

FIGURE 3-3.
BusView.

+ Busyiew

File Edit Wew Mavigate Control Exercise Tools  Window Help
DEH@| 4 BBX S|P .0 i -t oz ithi

Workspace 0%
<Workspace>

-] Analyzer Setup

[ Analyzer Trace

-] Statistics Setup

[ statistics Chart

- Protocol Checker

C:| Exerciser

-] Motepad

Wiorkspace Window

Tools Area

53 A LExi 3 kit LRy AT e S |
M |[17:45:32] Disconnected U3B0 (Lab Unit 0) =
[17:46:06] Connected 192.168.168.48 (Lak Unit 0)
[17:47:40] Analyzer sampling...
[17:47:40] Analvzer triggered, sampling...
[17:47:43] Analyzer sampling halted
[17:47:45] Trace loaded =
[17:48:18] Disconnected 192.168.1658.48 (Lab unit 2)
#|[17:48:31] Connected 192.168.168.48 (Lab unit 2) :Un
& |1/ 4| »| M} Log {Eiment | ] _
Yanguard PCI & 66.7MHz % |

| For Help, press F1

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

FIGURE 3-4.
Using the
Workspace
Window

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:

- -
..... 8] ol

----- D Skatistic: Setu|:|

_____ [0 Tasks Close All Windows in Folder

Float as MDT Window

Allow docking

Hide

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 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
e Exerciser

e 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 Close the current Workspace - Click Close Workspace on the File menu.

Issued May 4, 2004

Vanguard User Guide 33



Getting Started with BusView®

UMETRO

Status Window

Log. This window is a running list of all activity in the tools. Each entry is timestamped. 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.

The following options are presented:

Status bar

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.

2%

Mawimum number of entries in log: | 500

Timestamp format

) Hone

(®) [HH:MM:55]

P ADDAMM HH MM 55]

() MweekDap MMADD HH:MM:S5 %]

() [HH:MM:55 Ak APR]

O I ADDAMM HH:M M55 AMAPM]

(O [WeekDay MM/DD HH:MM:S5 AM/PM Y]

[ Log status ta the following fils:

log. bt

[ 19 ] [ Cancel

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.

FIGURE 3-5.
Status Bar

Analyzer Status Lamp

YME i

Bus'iew Connection Status I

Protocal Yiolation Lamp

Pchk i@ OVR @

|

Bus Mode. Either PCI, PCI-X or VME.

Keyboard Mode

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.
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Window Elements

Protocol Violation Lamp. Displays status of Protocol Checker:

e Green: No violations detected

e Red: Protocol Violation has been detected.

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

e None: No connection.

e Green: Connection established.

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
CUISOT.
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3.3 Controls

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

Mouse Control

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

Keyboard Control

TABLE 3-1. Keys for keyboard control

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

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

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

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

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

Within dialog boxes

TABLE 3-2. Keyboard control from within dialog boxes

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

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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Predefined Setups

3.4 Predefined Setups

FIGURE 3-6.

Example
Predefined
Setups for PCI

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 Wiew MNavigate Control Exe

O wew. CtrHM

!| Load Predefined Setup. .. kj
& Open.. Ctr+0

Open Workspace.,,
Save Workspace

Close Workspace

A dialog box will appear, listring the currently 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 @@

File Mame: Drescription:

g ME . stp How to tigger on an Address Range.
BootvhE . stp
Burst8-16ME stp This setup can be uzed to tigger on an address range.
BusMark¥ME stp Before zampling select sampling mode. range event and
CrozsVME_Wsp.wsp modify the range ta fit the particular systerm.

Esternal/ME . stp
IntermptsWME . stp
MaTriggeryME  stp
Reties\WME. stp
Trigger_on_2e55T.stp
Trigger_on_2eVME. stp

(] 8 | Cancel |

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).

Some predefined setups consist of an entire workspace, for example, loading the
CrossPCI_Wsp.wsp will open a workspace containing an Analyzer Setup and the Protocol
Checker as well as a text file with a brief description of the CrossPCI_Wsp setup.

Predefined setups reside in the directory: ..\Program Files\Vmetro\BusView4\Example Data) if the
default installation directory for BusView was used. Directories for PCI, PCI-X and VME setups
are found here.
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3.5 Templates

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

Settings that are recorded in a template file include:

TABLE 3-3. Template settings

Analyzer Setup Analyzer Trace Statistics Setup
Fields for all Sampling Modes Sampling Mode Fields for all Sampling Modes

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

The Decode Option for each
Field

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 bus 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 VanguardPCI and one VanguardVME 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 argu-
ment -C and a directory in which you wish to keep separate -ini files for BusView. For example:
"C:\Program Files\Vmetro\BusView4\BusView.exe' "-CC:\Documents and Set-
tings\User\My Documents\BusView\Documents\VMEComm.ini"

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

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

5. Repeat the above steps to create another shortcut called BusViewPClI 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\VMEComm.ini"
“C:\Documents and Settings\User\My Documents\BusView\Documents\VME.wsp"’

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

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 InstallShield 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.
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3.8 Customizing BusView

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

v

[Tl T« < <]

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

Reset Customize will revert BusView to its default appearance.

Therer are two main sections for customization.

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

® Views - Customizaton of the appearence of the Analyzer, Exerciser,
Protocol Checker, Statistics and Notepad functions.

FIGURE3-7.

Customize

Dialog B Customize @
User Interface I .

i

¥ Show watermark. grid
Iv Allow field column swapping by drag and drop
v Tooltip on field headers

Background Painter

&

Commands “ Font... 10 pt. Courier

L

File Locations

&

Instance Manager

Miscellaneous
~ =l

Views |

ok | Cancel Apply

File/Edit
Execution Control
Jump and Search
Exercise

Tools

Scripk

e

Window

Run

Halt

Show

Jump

Search

Bookmarks

Customize. ..

Reset Customize, ..
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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 Syskem Memory Allocation, ..

Configuration Scan

y
Hardware Connection... i
Hardware Disconnect
Hardware 4
Autharization. ..
Upload Firmware. ..

Check for Updates. ..

Update Service Enabled

Customize.. .

Reset Cuskomize. ..

SyStem Memory Allocatlon System Memory Allocation g]

Can be uzed az exerciser target memory when % anguard

Used to reserve memory on the HOSt PC Specifu the size Of board is installed in the system where BusView is running.
memory block you wish to reserve, and enter the start Size of memary to allocate
address.

Allocated Memory [PCl or PCl- Address]:

Mo memory allocated

Memory that has been allocated on the Host PC can be
accessed by the Vanguard Exerciser. | [CAece ] Fancel

Configuration Scan

The Scan that is performed by BusView on the Host PC will show all devices available to the Host
PC. This is usefull for checking that the Vanguard is present in the Host PC.

é =48 Bus 00h || Header Layout
#%% 00h:00h Intel Corparation - -
GZ550/550E - Host-Hub Interf Erids ~
=\ gmb Bus O1h - 00h:0Lh Inkel Cor 350/ o hes ntertace Hridge
& 01h:00h Matrox Graphi ridge Device
= ! P us 00k : Dewice 00k : Function 00h
= 4mp Bus (1zh - D0h:1ER Intel Cor Configuration Space Base Address : 00000800k
" B& 02h:0Ch 3Com Corpora
u |- 00h: 1Fh Mulkifunction Devic
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State Analyzer

This section explains the use and operation of the State Analyzer functions of the Vanguard.

® Introduction

® Analyzer Setup Window

e Sampling Modes

e Event Patterns

e Single Event Mode

e Sequencer Mode

e Trace Display

e Alphanumeric Trace Display
® Trace Handling

® Voltage and Temperature Meters
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4.1 Introduction

The State 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 51 for detailed
information regarding sampling modes.

Samples of VME bus activity are passed into a circular 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.

FIGURE4-1.

Block diagram
of the State
Analyzer
VANGUARD State Analyzer
Protocol
Exerciser Che_ck_er
Statistics
e I e
VMEBus

The event comparators check the samples for the following conditions:

To find a trigger, or another action defined by the Sequencer.

Check for a valid store condition
e To increment a counter in the sequencer

e To increment a counter required for statistics.

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

-

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.
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4.2 Analyzer Setup Window
Window Layout
Open an Analyzer Setup Window using one of the following methods:
e Open a new Analyzer Setup File from the menu bar (File, New).
e Using the Workspace Window.
e [oading an Analyzer Setup File.
The Analyzer Setup window is then displayed.
FIGURE4-2.
Analyzer Setup = =
Window in EpT—
Transfer mode. STaTe | —
Event : Bgl |Tran=fer Address Data AM-HAM Size Cycle Status| Iack |Fail IRQ[7:1]«
Anvthing| === =X HEEEEEEE EENEEENE HEEE HEXHEE  HEXHE HEHK HEHH HX HEXEEEE
WHED HEX HE HENEHEXE EENEEEEE HEEHK HEXHEE  HEXHE HEHK HEHH HX HEXEEEE
WHE1 \s\xx EEEEEKEE EXENEEEE EEEE EEEEEH EEHKE HEEE HEEE HE HEEEEEE
WHEZ EEH KEE EEEEEEEE EEEE EEEEEH EEHKE HEEE HEEE HE HEEEEEE
WHE3 EEH (Cosmfa\;?;tﬂirs) EEE EEEEEEEE EEEE EEEEEH EEHKE HEEE HEEE HE HEEEEEE
WHE4 EEH EEHEE EEEEEH EEHKE HEEE HEEE HE _ EEEEEEE
WHES XX HE HEXEXEXE XEHEXEXE  EXEX HEXHEE  KEXEK HEHEK HEEH EX
WHEG HH HE HENEXEXE EENEEEEE HEHK HEXHEE  HEXHE HEEK HEHH HX HEXEEEE
WHE? HEX HE HENEHEXE EENEEEEE HEEHK HEXHEE  HEXHE HEHK HEHH HX HEXEEEE
Sampling in STATE mode -

Store (ALL) N
Tf (hnything) then

Trigger at 50% of trace
Endif

IK 4 bk N\Single Evenl}: Sequencer I; J_| JJ

Sampling Modes. The Sampling Mode determines how the VME bus signals are sampled.

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

Event Patterns. This area is used to specify what signals the comparators should use when looking
at the bus 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 VME
bus activity. Mores Fields can be inserted, See “Manipulating Field Columns” on page 54.

Trigger and Store. Using either Single Event Mode, or a sequence of events (Sequencer Mode),
this area is used to specify what information should be stored (one or more events), and which
event(s) to trigger on.
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FIGURE4-3.

Analyzer Setup
Options
window

Analyzer Setup Options

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

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

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

Trace Size
! . . . . . . . !
EE K. Samples _j

Trigger Pasition for Current Active Sequencer

75 % j
Trigger Output Mode Timing Mode Frequency
& .

Level on Trigger 13 <] Muz

" Follaw Trigger Condition

" Follow Store Condition

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

Trigger

0% T

5K
Samples

100%

Buffer End

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

Example ¢ Trigger at 50%
Buffer Start

Trigger_

0% T

5K

50%
° | Samples

00%

Buffer End

When the trigger condition occurs, the previous 2500 samples, and the following 2500

samples, are stored.

Issued May 4, 2004

Vanguard User Guide

47



State Analyzer

UMETRO

Special Cases: Trigger condition is detected before the specified trace size is filled.

Buffer Start
0%
Trlgger= 0% 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:
e Level on Trigger - The TRIG output is active once the trigger condition occurs and stays
active for the duration of the trace.

e 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.

e Follow Store - The TRIG output is active for every sample that satisfies the store condi-
tion.

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

Timing Mode Frequency

Frequency used in Timing Mode sampling.
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Analyzer Setup Window

External Inputs

Esternal Inputs

EXT1 ExT1
EXTZ ExTZ
EXT3 EXT3
EXT4 ExT4
EXTS EXTS
ExTE EXTE
EXT? EXT?
ExTSE EXTE
EXTS EXT9
EXT10 EXT10
EXT11 ExT11
EXT1Z EXT1Z
EXT13 EXT13
ExT14 EXT14
ExT1S EXT1S

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 30 for information about the external inputs.

Trace Run

Trace/Trigger Control | External Inputs F‘lJ"v’ShU\‘\‘]r»lote ]

Trace Run
* Run cument or last active setup
" Ask which setup to run

" Run selected setup

=t Analyzer Setup
AnalpzerSetu

Select Setup

Trace Show for Timing Mode

+ Alphanumeric
" wiaveform

" Bath Alphanumeric and Waveform

e 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.

e Ask which setup to run - This option will cause a dialog box to open, asking whch Ana-

lyzer Setup to run.

e Run Selected Setup -The Analyser 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.

Trace Show for Timing Mode

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

or both.
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Note

Trace/Trigger Control] Cycles] Extemal Inputs | RundShow  Mote

“r'ou can add your personal notes herel

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

State Mode (Synchronous)

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

Timing Mode (Asynchronous)

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

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

Issued May 4, 2004 Vanguard User Guide 51



State Analyzer \nllE'I'BO

4.4 Event Patterns

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

Events

VME(-VME7

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

FIGURE 4-4.

Analyzer Setup — ———
Screen = AnalyzerSetup1 g@g|

STATE |
Event : Bgl |Tran=z=fer Address Data AM-HAM Size Cycle Status| Iack |Fail IRQ[7:1]«

Anything| Xxx HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
VHED HEE HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
VHE1 HEE HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
MyEvent | X=X HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
VHE3 HEE HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
VHE4 HEE HE HEEEEEEE EEEEEEEE HEEEXE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
VHES HEE HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
WHEG EEH X EEEEEKEE EXEEEEEE EEEE EEEEEH HEEEX HEEE HEEE HE

VHE? HEE HE HEEEEEEE EEEEEEEE HEEEE HEEEEE  EEEEE HEHE HEHE HXE HEXEEEE
Sampling in STATE mode -
Store (ALL)

If (VMEGE) then
Trigger at 50% of trace
Endif

IK 4 bk N\Single Evenl}: Sequencer I; J_|

Each of these events can also be renamed. In Figure 4-4, VME2 has been renamed
“MyEvent” (See “Rename” on page 56).

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

Anything

In addition, there is a fixed, non-editable event labelled “Anything”. This pattern always has
a complete “don’t care” pattern (all ‘x”), making it suitable as an unconditional trigger
without having to clear one of the editable events.

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 54), as well as patterns with user-defined labels (See
“Manipulating Event Rows” on page 55).
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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 fields. New event patterns can be labelled and existing ones renamed.

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

X Don’t care

0 Logic zero

1 Logic one

r Rising edge

f Falling edge

a Any 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 keuboard, and then retype the
desired value.

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

Active low: *

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

The NOT operator: !

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

“Don’t Care” value for Signal Fields

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:

e Selecting Clear from the Edit menu.

® Choosing <clear> from a drop-down menu obtained when right-clicking on a field.

® Pressing the Delete key on your keyboard.
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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”.

Field Options

Some fields have a dialog box to select values (right click on the field and click Options).
Choose the option you need from the list, or select the <clear> option to reset this field to a

“don’t care” value.

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.

.

L

o

Adding Field Columns
1. Select a Field column by clicking on its name.
2. Open the Insert Fields dialog box using one of the following
methods:
e C(Click Insert from the Edit menu.
® Press the Insert key on your keyboard.
e Right-click on the Field and click Insert.
3. From the dialog box, click on the signal you want to insert, and
click OK.

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

ExERtg
ExTO
ExT1
ExT10
ExT11
ExT12
ExT13
ExT14
ExT15

¥ Hide Inserted Fields

Inzert Mode:
(+ Befare

]

" After

-

Cancel |

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

Removing Field Columns
1. Select a Field column by clicking on its name.
2. Remove the Field column using one of the following methods:

e Click the Delete button * on the toolbar.
e (Click Delete from the Edit menu

e Press Delete on your keyboard.

Clearing Field Columns
1. Select a Field column by clicking on its name.
2. Clear the Field using one of the following methods:
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e Click the Erase button ¢ on the toolbar.
e (Click Erase from the Edit menu

e Press Ctrl Delete on your keyboard.

Moving Field Columns

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 38
for details.

Manipulating Event Rows

Add an Event row b E@

1. Select an Event row by clicking on its name.

M ame
2. Open the Insert Event dialog box using one of the
following methods:

Inzert Mode

e (Click Insert from the Edit menu. ) Before
(O fufter

® Press the Insert key on your keyboard. [ X
ak. Cancel

e Right-click on an Event and click Insert.

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 row

Select the undesired event by clicking on its name and perform one of the following
operations:

e On the toolbar, click Delete. i
e From the Edit menu, select Delete.

® Press Ctrl + Delete on your keyboard.

Clear an Event row
1. Select an Event row by clicking on its name.

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

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

® Press Ctrl Delete on your keyboard.
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FIGURE4-5.

Right-click
Field menu

Rename

1. Select an Event row by clicking its name.

2. Open the Rename Event dialog box using one of the

following methods:

e Double click the Event name.

e Right-click on an Event and click Rename.

3. Type a name and click the OK button.

Copy & Paste an Event row

1. Select an Event row by clicking on its name.

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

B Rename Event @g|

3. Place the cursor below the event where you want to insert the copied event and click on

the Paste button

or select Paste from the Edit menu.

Tip — Events 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 38

for details.

Field Properties

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

P %<

Cuk Chrl+x

Copy Chrl+C

Clear Del

Field Properties. ..

Insert Field{s)...
Delete Field{s)
Insert Event...
Delete Eventis)
Rename Event...
Opkions.. .

Customize.. .
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FIGURE 4-6.

Using Field
Properties to
set address
range

Address and Data Options

Range

Field Properties

Selecting the Range checkbox allows you to specify a | PHe emallatches

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

& AnalyzerSetup1

STATE |

Ewvent : BEgl |Transfer Address Data AMHEAM Size 1=
Anything == HE HEXEHEHE HENEKEEE HEEK HEHEHE
YHEOD HEE po:4 HEXEEEEE EEEEKEEE EXEX HEXEHEE
WHE1= EEH HE 11010000-FFFFFFFF HEEEEEEE HEEE HEEEEE
YMEZ= HEX HE 000000000000000F-0FFFFFFFFFFFFFFF XEXEXEXE EXEX KEXEEX
WHE3 EEH HE zxxxxx=x 00000000-FFFFFFFF =xx= HEEEEE
VHE4 HEE HE HEEEEEHEE HEHEHEEE HEEHE HEHEHE
WHEG = EEH HE EEHEEEKE HEEEEEEE HEEE HEEEEE —
YHEG HEE HE HEEEEEEE HENEKEEE HEEK HEHEHE -
1 o
Sanpling in STATE node -
Store (ALL)
If (VHEl) then

Trigger at 50% of trace

Endif —
H 4 rM \ 5ingle Event Jl: Sequencer |"

Figure 4-6 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 4-7.
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FIGURE4-7.

‘Don’t Care’ -

binary address 25 AnalyzerSetupi

range STATE |

Event : Bgl |Transfer Address Data AMA/EAM Size -

Anything X=x HE HEXEHEEK HEXEEEHE HEEX HEHEEE |
YHED HEX HX HEEKEEEE XEXEEEEE EXEX KEXEEE
WHE1= EEH EE =xEExExExll=zz10000 HEEEEEEE EEEE HEEEEE
VHEZ2* HEE HE 0o0000000000000F—-0FFFFFFFFFFFEFFFE HEXEEEHE HEEX HHEEEHEE
WHE3 EEH EE =xEEExxx 00000000-FFFFFFFF ==xxx HEEEEE
WHE4 EEH EE EEEEEEEE HEEEEEEE EEEE HEEEEE
WHEG* EEH EE EEEEEEEE HEEEEEEE EEEE HEEEEE & —
WHEG EEH EE EEEEEEEE HEEEEEEE EEEE HEEEEE

i

Sampling in STATE mode
Store (ALL)
If {(VME4) then

Trigger at 50% of trace
Endif

IK 4 bk N\Single Evenl}: Sequencer I; J_|
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4.5 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.

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

1. Choose Sampling mode
2. Configure an Event Pattern

3. Select Trigger
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4.6 Sequencer Mode

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.

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

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

e Count a number of occurrences of an event before triggering

Notation

Parametric Keywords. Are shown in UPPER CASE letters. e.g. Transfer, Clock

Event Names. Both pre-defined and user-defined names are shown in UPPER CASE. A 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 counters are shared with the Statistics Functions. If you are currently
using counters in the Statistics Function, those counters 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 sequncer 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 sequncer.

Indents. Indents are used after If, Count, Delay, Elsif and Else statements. Indents are generated
automatically by the Sequencer.

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

Current state indicator. An arrow ‘=>’ indicates the current state of the Sequncer.
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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

Transitions  If, ElsIf, Else, Goto

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 seperately 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.

If / Elsif / Else

If / Elsif / Else statements are used to control the branching of a Sequencer program.
Nested E1sif statements are possible, limited only by the number of possible Event
Expressions. Both E1sif and E1se are optional after an If.

The predefined expression ANYTHING can be used as an Event expression. ANYTHING is
handled seperately 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.
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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.

Note — Goto cannot be used to repeat Delay statements.

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 4 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 coverting between units, the value will be rounded to the nearest integer of
the new unit.

The delay counter can be synchronized by putting an ”If (ANYTHING) then* before the
first delay. The delay counter will then start to count when the first sample occurs on the bus
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.

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.
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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.
/(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.
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FIGURE4-8.

Selecting the
Sequncer tab.

Summary of implicit Actions and Transitions

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.

e The sample causing a Trigger is always stored.

e [fno states 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).

® An implicit El1se Goto current state is always present after an If-E1sif sequence if no Else
is specified, so that the If 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 4-8.

= AnalyzerSetup? g@g|

STATE |
Ewvent : Bgl | Tranzsfer| Address Data AMAHAM Size Cycle | Status| Iack |[Fail IRQ[7:1]%=
Anvthing === HE HEXEXEEE KEEEEHEE EXEX HEEEEX HEXEX HEHE HEEK be:4 EEKEEER
YHED HEXE K HEXEHEEE KHEEEEHEE HEEX HEEEHEK HEXEH HEHE HEEH HHE HEKEEEX
YHME1 HEX 6.4 XEXEXEXE XEXEEEEE EXEX KEXEEX XEEEX KEEX KEEE XX EEXEEEX
VHEZ HEXE K HEXEHEEE KHEEEEHEE HEEX HEEEHEK HEXEH HEHE HEEH HHE HEKEEEX
VHE3 HEHE HE HEHEHEEEE HHEEEHEE HEEE HEEEEH HEEEE HEHE HEEE HH HEHEHEE
VHE4 HEXE K HEXEHEEE KHEEEEHEE HEEX HEEEHEK HEXEH HEHE HEEH HHE HEKEEEX
VHES HEXE K HEXEHEEE KHEEEEHEE HEEX HEEEHEK HEXEH HEHE HEEH HHE HEKEEEX
VHEG HEXE K HEXEHEEE KHEEEEHEE HEEX HEEEHEK HEXEH HEHE HEEH HHE HEKEEEX
VHE? HEXE K HEXEHEEE KHEEEEHEE HEEX HEEEHEK HEXEH HEHE HEEH HHE HEKEEEX
=y la: Sampling in STATE mode -
1b: Store (ALL) =1
1d: Trigger at 50% of trace o b
le: Endif hd

IK 4 N;, Single Event },Sequencer

Selecting Parameters

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

64

Vanguard User Guide Issued May 4, 2004



UVMETRO Sequencer Mode

FIGURE4-9.

Event
Expression ore Eve pressio ﬂ
dialog box
Awailable Events:
ALL
\\‘;HE.ID Ewent Expression:
WEZ
WED |ALL
s | 4] x| ] «| 4] @] x|
WEE -
YMET
Ok | Cancel |
Some parameters, such as the Trigger Position, use a la: Sanpl i?gﬁ? STATE mode
. B ore
drop-down menu from which to choose values. Ic: If (ANYTHING) the
=y 1d: Trigger at & ==
le: Endif

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 STATE mode
ALL

1b: Store
=: 1l If I -
1d: Trigg Change Yiew
le: Endif
| Skatement Edit Insert Ins l
Sequencer » ¥ Delete Del T
3 options...

Cuskorize. ..

Alternatively press the Insert key on your keyboard.
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Sequencer Example

2= fnalyzerSetup?

STATE | TIMING
Event : Bgl | Transfer Address= Data AMAHAN Size Cycle | Statu4)

Anything HEE HE HEHEEEHEE HEEEHEHEKEE HEEX HEEEHEE HEHEEH HEHE
HyhiddrEvent=* EEH EX 0000FFFFOO0O0OFFFF EEEEEHEE HEXE HEEEEH HEEEE HEEH
HyTran=ferEvent* =Zxx Burst EEXEEEKE EEXEEEEE HEEEX HEHEEE HEEEE HEEH
NyDataEvents R e e T e
WVHE3 EEH EX EEHEEEEE EEEEEHEE HEXE HEEEEE HEEEE HEEE
VHE4 HEH HE HEEEEEEE HEEEEEEEE HXEEK HEEEEXEE HEEXE HEEH
WHES EEH EX EEHEEEEE EEEEEHEE HEXE HEEEEE HEEEE HEEE ~
YHMEG HEE HX HEEEEEEEE EEEEEEEE EEEE KEXEEE XEEEE XEXE
4| 3
=: la: Sampling in STATE mode -

1b: Store (ALL) =1

lo: If (HyAddrEvent) then

2a: If {MyTransferEvent) then

2b: Trigger at 46% of trace

2o El=if (MyDataEvent) then

3a: Delay 10 n= then if (MyAddrEvent) then

3b: Trigger at 46% of trace

=N Endif

2d: Endif —

1d: Endif

IK 4 N;, Single Event :&,SequencerfI J_|

of

Using Graphical representation

STATE | T1MING
Event : Bgl | Transfer Address= Data AM-HAM | Size _Cycle |Statu=<|
Anything | ®ER HE HEHEHEHE HEEEHEEKE HEEX HEEEHEE HEXEH HEHE
MyAddrEvent* | mxE EE 0000FFFFOO0O0FFFF EEEEEEEE HEXE HEEEHEE HEEEE HEEH
MyTransferEvent* xxx Burst EEXEEEKE EEXEEEEE HEXEX HEHEEE HEEEE HEEH
MyDataEventx E T 111155551111 vFF P D
WHE3 EEE EE EEHEEEEE EEEEEEEE HEEE HEEEEE HEEEE HEEE
VHE4 EEE EE EEHEEEEE EEEEEHEE HEEE HEEEEE HEEEE HEEE
WHES | BEX EE EEHEEEEE EEEEEEEE HEEE HEEEEE HEEEE HEEE ~
WVHEG | ®EH EX EEREEEEE EEEEEHEE HEEE HEEEEE HEEEE KEEX |
4 »
1
Sampling in (STATE) mode
Store (ALL)
11. 1 WyaddrEvent
2
St ALL g
are ) Until trace full
12_2 MyDataFyent 2.1 MyTransferEwvent / Trigger at 46% of trace
3
Store (ALL .
o Unitil trace full
3.1 MyAddrEvent [Delay 10 ns] f Trigger at 46% of trace .
IK 4 b N'i Single Event :&,SequencmfI J
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Trace Display

4.7 Trace Display

FIGURE4-10.
The Trace
Display in
Alphanumeric
mode

The data in the trace buffer is automatically displayed when the current trace is filled with samples

or if the Analyzer has been halted manually. If halted manually, then you must press the Show

Trace button & (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.

Alphanumeric. The Alphanumeric display format is used by default.

BE Current Trace - YME §

TE Mode, Triggered at 5

A | =laaak 309 . 009ms E-F: 309 009m= X-Z 309 009ms Z-T [
Sample|% | Bgl | AbsTims |Transfer| iddress Data AM/HAM [Size Cycle Status|Tack Fail| TRQ[7:1]%| |
i 3840 ——0 274 68Gms Start 00000000 Size = 32 A32sBLT UrBLE 1111111
+ 3872 ——0 276.973ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
¥ 3904 ——0 279 281ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
+ 3936 ——0 281 .550ms Start 00000000 Size = 32 A32sBLT YrELE 1111111
¥ 3968 ———0 283 .838ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
EE 1000 ——0 286 .126ns Start 00000000 Size = 32 A32sBLT YrELE 1111111
¥ 4032 ——0 28%.41Gns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
i 1064 ——0 290 703ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
+ 1096 ——0 292.991ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
¥ 4128 ——0 295.279ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
+ 1160 ——0 237 567ns Start 00000000 Size = 32 A32sBLT YrELE 1111111
¥ 4192 ——0 299 .856ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
i 1224 ——0 302 lddns Start 00000000 Size = 32 A32sBLT YrELE 1111111
¥ 4256 ——0 304.432ns Start 00000000 Size = 32 A32sBLT UrBLE 1111111
i 1288 ——0 306 720ms Start 00000000 Size = 32 A32sBLT UrBLE 1111111
- 4320<E__=—=0 209009 tart 00000000 00000000 A32sBLT D32 YrBLE 1111111
4371 ——0 309.00%ns Burst 00000004 00000004 A32sBELT D32 UrBLE 1111111
1322 ——0 309 .009ns Burst 00000008 00000008 A32sBLT D32 UrBLK 1111111
4323 ——0 309.009ns Burst 0000000C 0000000C A32sBLT D32 UrBLK 1111111
1324 ——0 309 .009ns Burst 00000010 00000010 A32sBLT D32 UrBLK 1111111
4325 ——0 309.010ns Burst 00000014 00000014 A32sBLT D32 UrBLK 1111111
4326 ——0 309 0l0ms Burst 00000018 00000018 A32sBLT D32 UrBLK 1111111
4327 ——0 309.010ns Burst 0000001C 0000001C A32sBLT D22 UrBLK 1111111
4378 ——0 309.01i0ns Burst 00000020 00000020 A32sBLT D32 UrBLK 1111111
1329 ——0 309 0l0ms Burst 00000024 00000024 A32sBLT D32 UrBLK 1111111
4330 -—0 309.010ns Burst 00000028 00000028 A32sBLT D32 UrBLK 1111111
1331 ——0 309 0llms Burst 0000002C 0000002C A32sBLT D32 UrBLK 1111111
4332 ——0 309.01lns Burst 00000030 00000030 A32sBLT D22 UrBLK 1111111
4333 ——0 309 0llms Burst 00000034 00000034 A32sBLT D32 UrBLK 1111111
4334 ——0 309.01lms Burst 00000038 00000038 A32sBLT D32 UrBLK 1111111
4335 ——0 309 0ilms Burst 0000003C 0000003C A32sBLT D32 UrBLE 1111111
1336 ——0  309.01Zns Burst 00000040 00000040 A32sBLT D32 UrBLK 1111111 7]

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 4-10 shows an example of an alphanumeric trace list.
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Waveform. The 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.

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

Zoomﬂ J v fmoor ,E e E-T: 0.0ns £-¥: 41 .115us X-Z: 41 .115us Z-Y:
Field“Valus (us—>) [ 0.000 ) 0.p15 ) 0.930 , 0.045

% Bookmark

Bgl ==il=

AddrFh APh H APhZ

AMA/HAM A32D64_2eS5T

A[31:0] ooloooo0 ooi0ooon

D[31:0] GEEEEEEE 0005554 j EEEE5E5E HSS 3 FYY
Size DeEd

Cycle Rd

Status ..

Tack | ==

Fail ===

AS= 0

DS1= 1

DS0%* 0 f

DTACK= 0 !

URITE= 1

BERR= 1

RETRYV#* 1
il 3|

Trace Display Options

Trace Options EI E|

Time Units ]

Dizplay Marker Delkas and Time Fields in
" Clacks
* Time

Dizplay Waveform Fuler in
" Samples

* Time

Ok | Cancel

Time Units

Not used in VME.

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.
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Right click anywhere on the trace display to access the menu shown in Figure 4-11

FIGURE4-11.
Trace Display

Ex
menu Copy

Insert Field(s). ..
Delete Field

Toagle Bookmark Chrl+F2
&z Bookmarks. ., Alt+F2
Clear all Bookmarks .

Collapse all £

Ezpand All

Filter Idle

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

Spkions...

Custorize. ..

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 54).
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Formatting Options

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

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

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

Changing the Alphanumeric Formatting Template

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

Decoding and Formatting,

[¥ Enable Global Decoding and Formnatting

I¥ Enable Decoding and Formatting of &bz Time

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

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

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

Navigating the Trace Buffer in Alphanumeric Mode

There are three ways of moving around in the trace buffer. T-%-%- 27 Z2

e With the mouse and keyboard.
e With the Jump tools.
e With the Search tools.

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

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

The right and left cursor keys select signal fields, 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.
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Jump Tools
The Jump tools are available both at the Jump menu and the Navigation [+ g e e
Toolbar. 1 Lastline Chrl+End
$T  Trigoer Line cri+T |
First Line. Jumps to the first line in the trace. #2 LingfTime. . Ctrl+L
¥ Marker-x
Last Line. Jumps to the last line in the trace. ¥ Marker-y
$2  Marker-2
Mext Bookmark Fz

Trigger Line. Jumps to the line on which the Trigger is found.
Prewious Bookmark  Shift+F2
Line/Time... Jump to a user specified line or time in the trace.

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.

Previous Bookmark. Jump to the previous bookmark.

The Search tools

Search tools are selected from the Navigation menu, and the

%g Search & Filker Patterns. .. Chrl+F A
Navigation Toolbar [
WL Mext Match F3
The Search commands offer powerful search and extract functions. | g, preyinus mateh S
Search locates a particular pattern in the trace buffer. % NaxtEdge o I
Extract provides a qualified presentation of samples from the trace |, previous Edge Shift+Tab
buffer, so that only samples matching the specified pattern are Next Difference F4
displayed. BB Previous Difference Shift+F4 (
Mexk Split Completion 5 E
% Previous Split Completion Shift+5 i

*: Search and Filter Patterns. When selecting the Search tools e
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 53).
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Alphanumeric Trace Display

FIGURE4-12.
Search and
Extract options
menu

search and Filter for ¥ME TIMING Mode 3]

o] Pattern: Bgl | AddrPh AM-HAM | A[31:0]  D[31:0] Size Cycle Status| Iack |Fail| ASs| DSl DS0x

M SearchVMED | xxx ~ | xx HEEX HE HEKE KEEK X = b4 b4

0 SearchVHMEL | == EE HEEE HE HEEE KEEE HE b4 b4 b4

0O SearchVMEZ | EXx HE HEEH HX HEHK HEEE HE = h:d h:d

O SearchVME3 | == hov:4 EEXEE XX EEXX HEEE HE p:4 b4 b4

0 SearchVME4 | xxx HE HEEE os8 HEKE HEHE HE b4 b4 b4

0 SearchVMES | xxx XX HEEE os3 HEKE HEHE HE b4 b4 b4

0 SearchVHES | xxx HE HEHH HE HEEE HEHE HE b4 = =

0 SearchVHE? | xxx HE HEHH HE HEEE HEHEE HE b4 = =

| i
Start from Dirzction Find
& H-Marker " Up Mark All
O Y-Marker & Down
O Z-Marker I ‘wWiap at Beginning [Down] # End (Up] of Trace Q
" Beginning of Trace[Down] / End of Trace{Up]
" Beginning of Yiew(Down] ¢ End of View(Up) Load.. | Feset |
" Trigger / Halt Position

Save... | Cloge

Event pattern area. This is where you define which patterns to search for.
Start From options. 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.

Note — Searching down is much faster than searching up.

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 dialogu
box will appear asking you to specify which one to save.
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¥ Next Match. Finds the next matching sample.
¥ Previous Match. Finds the preceeding sample that matches the search pattern
¥ Next Edge. Search for the next high to low, or low to high transition of the selected signal.

¥ Previous Edge. Search for the previous high to low, or low to high transition of the selected
signal.

Next Difference. Move to the next difference between two traces when using Trace Compare.

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

Next Split Completion. Move to the next occurance of a Split Completion (PCI-X only).

% Previous Split Completion. Move to the previous occurance of a Split Completion (PCI-X
only).
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4.9 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 AS* is
_9_ set to zero, because there is always traffic when AS* 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

Navigating the Trace Buffer in Waveform Mode

There are three ways of moving around in the trace buffer. T - % - & ~ 27 2=z

e With the mouse and keyboard.
e  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 scrollbar will expand and contract the timescale of the trace [Zoon <
display.
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Jump tools

The Jump tools work the same way as in alphanumeric mode (“Jump Tools on page 72), 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.

Bookmarks B oA %%

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

% Bookmarks. Opens a dialog box to M Bookmark @3

manage user defined bookmarks. Name [FoBockert 7

Type in a name in the Name text box and click X O |

Add to create a new bookmark on the currently %o  Delete

selected trace line. % Goto Bookmark
. . o . . ™ Mave ¥

Using this method, it is possible to create a list % Move

of bookmarks to jump to. You can activate a ™ MoveZ

window by either double-clicking on a selected ———

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 Bookmark. Toggles between showing and hiding bookmarks in the Trace
display.

% Clear Bookmarks. Removes all bookmarks.
4 Next Bookmark. Jump to the next bookmar.

4 Previous Bookmark. Jump to the previous bookmark.
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Waveform Trace Display

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.

Search tools

The Search tools work the same way as in alphanumeric mode (“The Search tools” on page 72).
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4.10 Trace Handling

Open a new Analyzer Setup File

1.
2,
3.

On the File menu, click New
In the New dialogue box, choose Analyzer Setup

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.

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

Loading an Analyzer Setup File

1.
2,
3.

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

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

Analyzer Setup Options

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

e Alternatively, right click anywhere on the Analyzer Setup window, and select Option

from the menu.

Navigation Toolbar

T - - - 27 B2

v - Jump Tools
% - The Search tools
A - Bookmark options
$7 Trigger
27 Zoom in on Waveform
2z Zoom out of Waveform
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Trace Handling

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.

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 g?:;m i T
want to save. '
Ta line: 1023
The trace can be saved both as binary files and as ASCII files. [ ok ] [ cancel |

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
250MB 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.
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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.

Trace Compare E] E|

Reference Trace
* Curent Trace

" File |

Synchronizing Point | Trigger -

Trigger

Line Mumber

= File |
Synchronizing Point | Trigger -

Compare Trace
~

(] 8 | 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 ton which o 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.
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Trace Handling

FIGURE4-13.

Trace Compare

Example

«

l

Hlaaai*T:

22.884ms X-Y:

~l

Hlaaa*T:

22 884ms I-Y:

Sample #& | Bql | AbsTine |Transfer| Address Data Aﬁl Sample & | AbsTimne |RelTine Transfer Address Data il
E2 TRIG <@ ——10 0. On Start Q0000000 Sige = 32 A: E TRIG <3l 0. On: Start 00000000 Size = 3;
+] 32 ——10 2.288m= Start 00000000 Size = 32 A + 3z Z2.288ns Start 00000000 Size = 30
4 64 ——10 4 577m= Start 00000000 Size = 32 AC + 64 4. 577ns Start 00000000 Size = 3.
+ 96 -0 6. 865mns Start 00000000 Size = 32 A: + 96 6. 865ns Start 00000000 Size = 3.
+ 128 -0 9. 154ns Start 00000000 Size = 32 A: + 128 9. 154ns Start 00000000 Size = 3.
+ 160 -0 11 . 442ms= Start 00000000 Size = 32 A: + 160 11 . 442ns Start 00000000 Size = 3.
+ 192 ——10 13.730m= Start 00000000 Size = 32 Al + 192 13.730ns= Start 00000000 Size = 3
+] 224 ——10 16.01%m= Start 00000000 Size = 32 A + 224 16.01%s= Start 00000000 Size = 30
Es 256 ——10 18.30%m= Start 00000000 Size = 32 A + 256 18.30%ns Start 00000000 Size = 30
+ 288 ——0 20.59%5m= Start 00000000 Size = 32 Al + 288 20.595ns Start 00000000 Size = 3.
+ 32040 =—0 22 884ms  Start 00000000 Size = 32 A + 320 <4 22 B84n Start 00000000 Size = 3;
+ 352 -0 25 .172m= Start 00000000 Size = 32 A: + 352 25.172ns Start 00000000 Size = 3.
+ 384 ——10 27 dblms Start 00000000 Size = 32 A + 284 27 46lns Start 00000000 Size = 3
+] 416 —0 29 . 74%m= Start 00000000 Size = 32 A + 416 29.74%s Start 00000000 Size = 30
Es 448 ——10 32.03%m= Start 00000000 Size = 32 A + 448 32.03%ns Start 00000000 Size = 30
+ 430 ——0 34 . 326m= Start 00000000 Size = 32 & + 480 34 . 3Z26ns Start 00000000 Size = 3.
+ 512 -0 36.6ldns Start 00000000 Size = 32 A + 512 36.6l4ns Start 00000000 Size = 3.
+ G44 -0 38 .902ns Start 00000000 Size = 32 A + G44 38.902ns Start 00000000 Size = 3.
+ 76 ——10 41 . 190m= Start 00000000 Size = 32 A + 76 41 . 190n= Start 00000000 Size = 3;
+] 608 —0 43 . 479m= Start 00000000 Size = 32 A + 608 43 . 479%ms Start 00000000 Size = 30
+] 640 ——10 45 . 767m= Start 00000000 Size = 32 A + 640 45 . 767ms Start 00000000 Size = 3;
4 672 ——10 48 056m= Start 00000000 Size = 32 Al + 672 45 . 056ns Start 00000000 Size = 3.
+ 704 -0 50.344ns Start 00000000 Size = 32 A - |f|+ 704 50 3d4ns Start 00000000 Size = 3
: | o | |
The highlighting can only be turned off by closing one of the compared trace files.
Issued May 4, 2004 Vanguard User Guide 81



State Analyzer

UMETRO

Trace Counting

Trace Counting is an operation peformed 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 91 with one exception, the
‘“Transfer Rate’. In this case, Transfer Rate shown is for the whole bus.

Trace Counting

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

4.11 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.

Temperature and Volt Meter Options

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

format they are shown.

x

T13.0 36 (45 55|11.0 13.0 F212. 100C F21z. 100¢C
2'16?- .75 %16?- 75
D 122. .50 @ 122. .40

= = -

E -E T7. .25 '§ T7. .24

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

g 3.30 5.00 12.00 3270 3270

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.

Temperature and ¥olt Meter Options

* Meters
2
v
2
2
v

™ Text

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

3.3 Power

5 Power

124 Power

Board Temperature

External Temperature

RX

oK | Cancel |

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

extension .tvf
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Statistics Functions

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

e Introduction

e Statistics Setup Window
® Pre-defined Statistics

e User-defined Statistics

e Hardware Counters

e Statistics Charts

e Statistics Files
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5.1 Introduction

FIGURE5-1.

Block diagram
of the Statistics
Functions

VANGUARD

Statistics

Hardware l_
IanIt J\ Counters | |—|_|_|

Buffer I/

N L

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. Typically 1ms per sample when running the Statsitics Functions
alone

The following pre-defined statistics functions are available by default:

Event Counting

Bus Utilization

Transfer Rate per Bus Level
Transfer Rate per Transfer Type
Block Length Distribution
Interrupt Distribution

Interrupt Service Time Distribution

Arbiter Latency
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Introduction

FIGURE5-2.

Statistics Setup
Window

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).
e Using the Workspace Window.
® [ oad 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:

Z= | StatisticsSetup

STATE | Evert Selection

Ewvent : Bgl |Transfer| Address Data AMAHAN Size Cycle |Status| Iack |Fail | IRO[7:1]=

StatWVHED| =xx - == HEEEEHEEEE HEEEEHEEH HEEE EHEEEEE EHEEEE HEEEEX EEEEX EX EEEEEEHE

# Use Counter Hame Ewent Expres=sion

0 StatVHED StatVHED
1[4 StatVHEL StatVHEL
2 StatVHEZ StatVHEZ
3 StatVHE3 StatVHE3
L& StacVMEC  StaevMEd
5 M StatVHES StatVHES
A M StatVHER StatVHER
7 M StatVHE? StatVHE?
4] T 9ne To one (Courter 7
Statistics Counting Mask Charts to Yiew
Count only for BusLevel Show Statistics Function

[T LevD [ Levl I Lev2 I Lev3 Event Counting

Bus Utilization

Count only for Address:
Tran=fer Rate per Bu= Level

[000D000000000000-FFFFFFFFFFFFFFFF

Tran=fer Rate per Transfer Type
Burst Length Distribution

Interrupt Distribution

Interrupt Service Time Distribution

Arbiter Latency
R Chart Selection
Customize

O EEEEEEE

Counter Selection. There are eight counters available for the Event Counting and Customized
statistics function.

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

e Counter mode - Each counter can be associated with more than one event using boolean
expressions.

Masks. Used to reject certain results from the statistics.

Chart Selection. Select which statistics function to view.

Note — You can save your Statistics layouts by using Templates. See “Templates” on
page 38 for details.
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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.

FIGURE5-3.
Statistics Setup
Options
Window

: 2]x)
General ]Bus TransferF!ate] Extemallnputs] Fiun ] Mote ]

Sample Rate |1z -

Counter Mode
+ Reset

™ Accumulate

Ok Cancel

General
Sample Rate - Time interval between samples.

Counter Mode -

e 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%

e 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 = (XEvent Counts / Total Counts * N) * 100%

where N is the number of updates in the session.

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

Bus cycle measurements made in Transfer Sampling mode may or may not require the
Accumulate option to yield significant results.
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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 | External Inputs] Fiun ] Mate ]

Units to Count
* MBytes’s
" MTransfers/s

Units to Count - Selects the unit used to display Bus Transfer Rate
e MB/s - Megabytes per second counts the data transferred. The byte count and byte
enables are taken into account.

® MTransfers/s - MegaTransfers per second counts the number of dataphases regardless of
size.

External Inputs

General] Bus Trarsfer Rate  Estemal Inputs l Run ] Mote ]

External Input Field Mame
EXT1 ExT1
ExTZ ExTZ
EXT3 ExT3
ExT4 ExT4
EXTS EXTS
EXTE ExTE
EXT? EXT?
EXTS ExTS
EXT9 ExTS
EXT10 ExT10
ExT11 ExT11
ExT12 ExTi2
EXT13 ExT13
ExT14 ExT14
EXT1S ExT1S

The Field Name can be changed on this menu by double clicking on the Field Name. See
“External Inputs” on page 30 for information about the external inputs.
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Statistics Run
General | Bus Transfer Flate | Extemnal Inputs  Run l Mate ]
Statistics Fun
* Run curent or last active setup
" Ask which setup to run

" Run selected setup

R {3 Statistics Setup
StatisticeSetupl

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 whch
Statistics Setup to run.

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

Note

General | Bus Transfer Rate | External Inputs | Fun Note

e 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 Overhead 4.39)

[ DataSingle(1.75)
B DataBurst (152
B Rety 0 286)

B 1die 778

[ Utilization(22.2)
O Efficiency G9.0)

Timein =

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

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

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

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

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

From these parameters, bus Utilization and Efficiency are calculated.

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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BllS Utilization Metel‘ Wiew | Mavigate Control Exercise Toc
The Bus Utilization Meter shows real-time Bus Utilization Toalbars
and Efficiency statistics. These can run at all times as an EENSET !
active window on the screen at the same time as the Analyzer, ehepees
Skatus Log

Exerciser, Protocol Checker and other statistics modes.

Bus Ltilization Meter A

&3

Bus Devices

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

Woltage and Temperature

. Full Screen F?
s |0 100| (O 100 Zoom ol
g —/ @
5 Utilization(%) Efficiency(%)
3 16.89 42.08
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Transfer Rate per Bus Level

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 per Bus Level

LB wtels
320
256
[ BLO@oz4
O BL1gr?
182~ W BLz@o1z
- B BL3 0oz
125 [ BL Unk (0.095)

[ Teotal 493

Timeins

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

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

Transfer Rate per Transfer Type

LB wtefs
320
256 \
B ze33T Q.73
O zevME 28
182~ B MBLT (@588
] B BLT (0428
125 B =cTz20l
|:| Total (4832

Timeins

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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Block Length Distribution

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

Burst Length Distribution
%
100
B0 \ B Retry/BEn @
_ O rmwry
P B single @
[ R R
N B 251 @
Ao O 3z-127 @
N O ==128 @
20

Timeins

TABLE 5-1. Block Length Distribution explanation

Abbreviation = Block length/Termination
Retry/BErr Target Retry, i.e. no data transferred
RMW Read Modify Write data transfers
Single Single Cycles, i.e. one data phase
2-7 Block length from 2 to 7
8-31 Block length from 8 to 31
32-63 Block length from 32 to 63
64-127 Block length from 64 to 127
>=128 Block length longer than or equal to 128
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Interrupt Distribution

This shows the frequency of each interrupt in order to show interrupt distribution on the system

Interrupt Distribution

B ol Gsn
O rqz @
B Ros @
B Eo4GEsa
B 1rGs @
O s @
O Q7 @34

Timeins
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Interrupt Service Time Distribution

This shows the time taken for each interrupt to be serviced by the system.

Interrupt Service Time Distribution

1000
8O0 \ B 1RQ1 @234

] O rQ2z @
&00— B rQs @

B Fo4 @23

] H ®as @
400} O ®as @

_ O o7 @zss
200

14

Timeins
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Arbiter Latency

Shows the time between BR* and BS* going active.

The values are per Transaction.

Arbiter Latency
1000 —
800

Timeinsz

I BROtaBGO 1.0
[ BR1teBGL @2.1)
I BE2t=BG2 306
B BE3t=BG3 E7.5
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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 cycleswith a specific AM code, like A32D64,2eVME

etc.

Note — The Analyzer and the Statistics must be use the same sampling mode.

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 53).

Event Counting

StatVMED (0.645)
StatVMEL (7107
StatVMED (35.7)
StatVMES (4583
StatVMES ()
StatVMES (1)
StatVMES ()
StatVMET ()

77\

Time i &

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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FIGURE5-4.

Event
Counting
Statistics setup

&5 VmeEventCountingStatisticsSetup

STATE |

Event : Bgl |Tran=sfer AMAHAM Address Data Size Cycle Status| Iack |Fail | IRQ[7:1]=%
2e55T* EEX * | EX A32D64_2e55T EE EEEE HEHEE HE HEHEEEH
2eVHE= HEHE 44 A32D64_2=VHE HE HEHEE HEEH HE HEEHHEE
MBLT= HEX HX A32nMBLT HX HEEE KEEE XX EEXEEEX
BLT= EEH HH A32nBLT EE EEEE HEEX HE HEEEEEE
SCT= HEE HE A32nD HE HEEE HEEE HH HEHEHEE
LOCK= EEH HH AF2LCK EE EEEE HEEX HE HEEEEEE
StatVHEL x==x HE HEEE HE HEEE HEEH HHE HEKEEEX
StatVME?| === HH HEKE EE EEEE HEEX HE HEEEEEE

#|Use| Counter Hame Event Expression

0 2e55T 2e55T

14 2=eVHE 2eVHE

2[4 MBELT MBLT

3 ELT EBLT Counters 0to 5 are chosen I

4|4 SCT SCT

5 LOCK LOCK

A0 StatVHER StatVHER

70 StatVHE? StatVHE?

4 .\ One To Cne -

Statigtics Counting M azk Charts to Wiew
Count anly for BusLevel Show Statistics Function
[" Lew0D [ Lew1 | Lew2 I Lew3 Event Counting '__________—_
Count only for Address: Bus Utilization | St G SEIEEE I
G4 Eit Tran=fer Rate per Bus Lewvel

Tran=fer Rate per Transfer Type

|UUUUDDDD'FFFFFFFF Burst Length Distribution

Interrupt Distribution

Interrupt Service Time Distribution
Arbiter Latency

Customize

o o o o o o

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 2eSST, which has its event pattern

defined as AM=A32D64 2eSST. Counter 0 will therefore count A32D64 2eSST 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 53).

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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FIGURE5-5.

Edit an Event # Uze Counter Hame| Event Expre=ssion
Counter
Equation 0| StatVHED StatVHED
1| StatVHMEL StatVHEL
2| StatVME2
3| StatVHME: StatVHES
FIGURE 5-6.
Event Counter
Equation ounter Equatio ﬂ
dialog
Awailable Events M ame:
StatyMED |StatVME2
StatvME1
StatWMEZ E quation:
StatvME3
StatvhES [15tatVME 2+{5tat/ME TStat/MEE)
StatvMES
SiatvME? (|)|#|x|!|t|éﬁ||l§|ﬁ
Description: |MyEventCounter
(] 8 | Cancel |
Use the buttons on the Event Counter Equation dialog to build boolean equations.
Boolean Expressions
P ¢| | 4] %] 1] o] 5[] ®]x]
Use these buttons to build equations with counters.
ﬂ ﬂ Use brackets to build more complex expressions.
ﬂ Logi
ogical OR
ﬂ Logical AND
ﬂ Logical NOT
ﬂ Erase
o
] L X Cut, Copy, Paste and Delete.
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Customized Charts

Customized charts can be made using one or more of the ~ Chatts to*View

P Show Statistics Function

hardware counters. (See “Summary of Hardware O  Event Counting

Counters” on page 105 for a full list of the hardware 00 Bus Utilization

counters). Click the Customize check box in the Charts &~ ransfer Rate per Bus Level

R R K O Tran=fer Rate per Tran=fer Type
to View window to select your customized chart to be O  EBurst Length Distribution
run Wlth statistics O Interrupt Distribution
: O Interrupt Service Time Distribution

O Arbiter Latency
[ Customize

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
the Wait States statistics function and click Insert Chart. This
will open an Insert Chart dialog box in which you must type a
name for the new chart.

M Insert Chart Ej@

Insert Mode
There are two options in this dialog: " Before

(+ After
Insert Mode. Choose whether you want the new chart to be Insert Type

+ Default Chart

placed before or after the currently selected chart.
" Copy of Current Chart
Insert Type. Choose where you wish the new chart to have ok | Cancel
default 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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FIGURE5-7.
Customize
Statistics View

Editing a Customized Chart

To edit your own chart press the edit button
show in Figure 5-7.

Bl Customize Statistics View

=, This will open the Customize Statistics View as

MName: |Customize Unit: 1%
Dizplay Elements:

Mame | Equation
HewChat! DTE

=

td amirnum * alue: Vizible Samples: |5 =

W Delete
+ Movelp
¥ Move Down

Copy

Catcel

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 DTB

hardware counter.

Editing a Chart Display Element

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

. This will open

the Statistics Display Element dialog shown in Figure 5-8.
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FIGURE 5-8.
Statistics
Display
Element dialog

M Statistics Display Element

Auvailable Counters: M ame:
Clock ~ |NewEhart1
Total

Equation:

MoEventSamples
StatyMED |[F|etry£NoTransfers]"1 oo
StatvhE1
StatvhE2
2] &] x| =] o]~ «|x]]e]x
StatvhE4

StatyMES
StatvMER Number. |100 Add Nurber |
StatvMET

DTBMoHwab ask

D atat oHwibd agk

BurzstDataM oHwbd azk MNumber of address phases [faling edges of A5, ie. number of
FietrytoHwbd azk, burstz [including single data].

DTE
MNata

b

Description:  |Mumber of Reties az a % of Transfers

oK | Cancel |

All of the counters listed can be used by themselves or together using mathematical
expressions; making a very flexible and powerful statistics tool.

In the example shown in Figure 5-8 we have renamed the element to MyCustomizedChart
and formed the equation:

(Retry/NoTransfers)*100

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

Use the following methods to build equations:

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

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

e 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).

_X’J E ﬁ Cut, Copy, Paste and Delete the items highlighted.
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5.4 Hardware Counters

Table 5-2 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 5-2. Summary of Hardware Counters

Clock The Timetag and Timing sampling clock period in pico-seconds (ps).

Total Total number of clocks per statistics sample.

NoTransfers Number of address phases (falling edges of AS*), i.e. number of blocks
including singla data.

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

StatVMEO Event expression counter 0. Name specified in the counter expression.

StatVME1 Event expression counter 1. Name specified in the counter expression.

StatVME2 Event expression counter 2. Name specified in the counter expression.

StatVME3 Event expression counter 3. Name specified in the counter expression.

StatVME4 Event expression counter 4. Name specified in the counter expression.

StatVMES Event expression counter 5. Name specified in the counter expression.

StatVME6 Event expression counter 6. Name specified in the counter expression.

StatVME7 Event expression counter 7. Name specified in the counter expression.

DTBNoHwMask Total DTB. NOTE: This counter ignores the hardware mask.

DataNoHwMask Number of clocks with data. NOTE: This counter ignores the hardware mask.

BlockDataNoHwMask Number of clocks with block data. NOTE: This counter ignores the hardware
mask.

RetryNoHwMask Number of clocks with RETRY * (or RESP*) active. NOTE: This counter
ignores the hardware mask.

DTB Total DTB.

Data Number of clocks with data.

BlockData Number of clocks with block data.

Retry Number of clocks with RETRY* (or RESP*) active.

AStoDTACK Number of clocks between AS* and DTACK*

BlockLenGT128 Number of transfers with block length greater than or equal to 128 data cycles.

BlockLen32 127

Number of transfers with block length between 32 and 127 data cycles.

BlockLen8 31

Number of transfers with block length between 8 and 31 data cycles.
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TABLE 5-2. Summary of Hardware Counters (Continued)

BlockLen2 7

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

BlockLenSingle Number of single data transfers.

BlockLenNull Number of transfers with no data (Retry, Suspend or Terminate).

RMW Number of transfers with RMW cycles.

SlaveSuspend Number of slave suspended transfers.

SlaveTerminate Number of slave terminated transfers.

BusError Number of bus error terminated transfers.

BusXferRate2ESST Transfer rate using 2eSST. Note: The counter ignores the Bus Level hardware
mask.

BusXferRate2EVME Transfer rate using 2eVME. Note: The counter ignores the Bus Level
hardware mask.

BusXferRateMBLT Transfer rate using MBLT. Note: The counter ignores the Bus Level hardware
mask.

BusXferRateBLT Transfer rate using BLT. Note: The counter ignores the Bus Level hardware
mask.

BusXferRateSCT Transfer rate using SCT. Note: The counter ignores the Bus Level hardware
mask.

BusXferRateBLO Transfer rate for Bus Level 0. Note: The counter ignores the Bus Level
hardware mask.

BusXferRateBL1 Transfer rate for Bus Level 1. Note: The counter ignores the Bus Level
hardware mask.

BusXferRateBL2 Transfer rate for Bus Level 2. Note: The counter ignores the Bus Level
hardware mask.

BusXferRateBL3 Transfer rate for Bus Level 3. Note: The counter ignores the Bus Level
hardware mask.

BusXferRateUnknown Transfer rate for unknown Bus Levels. Note: The counter ignores the Bus
Level hardware mask.

IntacksOnIRQ1 Number of interrupt acknowledges on IRQI.

IntacksOnIRQ2 Number of interrupt acknowledges on IRQ2.

IntacksOnIRQ3 Number of interrupt acknowledges on IRQ3.

IntacksOnIRQ4 Number of interrupt acknowledges on IRQ4.

IntacksOnIRQ5 Number of interrupt acknowledges on IRQS.

IntacksOnIRQ6 Number of interrupt acknowledges on IRQ6.

IntacksOnIRQ7 Number of interrupt acknowledges on IRQ7.

IRQ1Clocks Number of clocks IRQI is active.
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TABLE 5-2. Summary of Hardware Counters (Continued)

IRQ2Clocks Number of clocks IRQ?2 is active.

IRQ3Clocks Number of clocks IRQ3 is active.

IRQ4Clocks Number of clocks IRQ4 is active.

IRQ5Clocks Number of clocks IRQS is active.

IRQ6Clocks Number of clocks IRQ6 is active.

IRQ7Clocks Number of clocks IRQ7 is active.

BusRequest0 Number of bus requests 0.

BusRequestl Number of bus requests 1.

BusRequest2 Number of bus requests 2.

BusRequest3 Number of bus requests 3.

BROtoGNTO Number of clocks from bus request 0 to grant 0.
BR1toGNT1 Number of clocks from bus request 0 to grant 1.
BR2toGNT2 Number of clocks from bus request 0 to grant 2.
BR3toGNT3 Number of clocks from bus request 0 to grant 3.
NoBlocks Number of address phases with a complete block.
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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.

WM VmeTiming: Arbiter Latency (= |0|X] WM ¥meTiming: Event Counting - |[3](X]| WM¥meTiming: Bus Utitization [ |[31][X| M ¥meT Burst Length Dis... (= |[01][X]
Bus Utilization Burst Length Distribution

Arbiter Latency Event Counting

O meymn:
B mrw
B sl )
[ EERNL)

E st

O 20
H s

OofdEEEOE

B =103
O mazo
B ®eo
W mqs 53
B masm
O me o
0 ®o7 @24

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.
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Chart Type

Statistics Options

Chart Type lGeometry] Masirm Scale | Awis/Grid | Miscellaneaus |

Type Display Mode
2D
~
Area & D
" Row Bar

+ Column Bar

" Ribbon

" Pairt Series

" Pie

" Exploded Pie

QOLEERE

(] 8 | Cancel

Chart Type and Display Mode

Selection of 2D and 3D charts in a variety of types is selected here.

Geometry
Chart Type  Geometry | Maximum Scale | Axis/Grid | Miscellaneous
Fropartions
Iv Match Proportions to window
Height/width: ‘ — J """"" 0 %
Depth/width: ‘ ,—' "" ]7 """""""" Lo %
Wiew Angles
* Angle:
' Angle:
Perspective:
Proportions

e Match Proportions to Window - Chart will resize to fit inside the window

e Height/Width - Slider adjusts the height and width of the chart
® Depth/width - Slider adjusts the depth and width of the chart

View Angles

e X Angle and Y Angle Sliders - Changes the viewing angles of the chart.
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Perspective

e Adjusts the perspective view of the chart.

Maximum Scale

Chart Type | Geometry MaximumScaIelAgiSJG[id Mizcelaneous

I awimum Scale
™ Auto
(+ 100%
5%
50
25
I

T

5

23

8 e e B B B R
r -
i

1

a8

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

e Other setting vary according to the type of statistics being measured, for example; the
Event Counting statistics measarures 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.

Axis/Grid

ChartType] Geometry | Maximum Scale  Axis/Grid | Miscellaneous

Hebig

¥ Frant/Battam
™ Back/Top
I~ Grid

Az
¥ Frant/Left
™ Back/Right
v Grid

Z-Amiz [0 only]
[~ 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).

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

® Grid - Turn on a grid for the X axis.
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Y Axis

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

e Back/Right - Select this to show the Y axis lavel 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] I awirum Sc:ale] Awiz/Gid - Miscellaneous

Wigible Samples: |5 ﬂ
Legends

™ Naone
+ Right
" Data Group (2D 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.
2.
3.

On the File menu, click New
In the New dialogue box, choose Statistics Setup

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 StatisticsSetupl.

You can choose where this file is saved, by pressing the browse FrBusviens L
button in the Location text box.

Load a Statistics Setup File

1.
2,
3.

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

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 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 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

e With an Statistics Setup window active, click Options on the Tools menu.

e 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 1f 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 Statsitics 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.

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.

r_ =
i [ Time
.\ \ , . . . . . . ‘

1

e | < | &2 | = || & | * |F'|ay|nterva| 100ms  +| Steplnterval ,1_ j

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.

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

20/ =21 Step back / forward through the Statistics file by one sample.

j 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 VME specification. This chapter explains
the use of the Protocol Checker, and describes each violation in detail.

¢ Introduction
* Operation
¢ VME Protocol Violations

Use of the Protocol Checker requires the “VG-VP” license to have
been purchased. See “Ordering Information” on page 241.
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6.1 Introduction

FIGURE6-1.
The main
blocks of the
VANGUARD
Protocol
Checker.

The Vanguard Protocol Checker is a parallel trigger module which recognizes violations of the
VME 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.

VANGUARD 3
Protocol Checker .
Trigger
Logic
+
1 2
Input ’\ Violation « | Violation
Buffers |/ Detection . Log

VMEBus

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 ele-
ments 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.

Violation Log

Violations are logged in the Status Window and each occurrence of a violation is time stamped.
Trigger Logic

On each occurrence of a bus 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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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 Operation

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

FIGURE6-3.
Violations in
“Classic” view
and “detailed
description”

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.

5 ProtocolChecker1

@ A[15.3] Unstable

@ A[23.16] Unstable

@& A[31.24] Unstable

@ D[7.0] Unstable

& D[15.8] Unstable

@ D[23.16] Unstable

@ D[31.24] Unstable

@ 242 AM[5.0] Unstable

@ 2.49 WRITE* Unstable

@ BRD* Ahorted

@ BR1* Ahorted

@ BR2Z* Ahorted

@ ER3* Aborted

@ Multiple Grants

@ 3.10BBSY* off early

@ 36 BO0* before BESY* off
@ 36 BG1* before BESY* off
@ 3.6 BO2* before BBIY™ off
@ 36 BO3* before BESY* off
& IRO1* Aborted

7 8

I &8 IRO2* Aborted

Tools  wWindow  Help

IRQ3* Aborted

IRQ4* Abhorted

IRQ5* Aborted

IRQE* Aborted

IRQT* Aborted

441 TACKOUT* lingers
445 TACKIN® on eatly
446 TACKOUT™ eatly
37 BBSY* on <90ns

11.12 Multiple timming (TE*) line transitions

11.18 or 2e83T 3.10

11.19 or 2e83T 3.11

11.5 or 2e33T 3.19

116 or 2e35T 324

11.11 or 2e83T 3.23

1115 0r 2eB3T 3.7

2e33T 3.13 in address phase 1
2e33T 3.13 in address phase 2
2eB3T 328

2.1 Megal Bignal Combination

-8 .-
g E g

ProtocalChecker]
N

el hocker ]

col checker

217 DiE0* off eatly
217 Dia1* off eatly
2.20 A3* before BG

2.28 Dix* before BG

228 TACK* before BG
2.28 LWORD* hefore BG
2.28 WRITE* before BG
231 AR* off <30ns

235 DiEx* on eatly

237 Di3x* off <30ns

230 Di3x* shew

244 AZ% off early
245 AR* on<30ns
269 VIMESS Addr. ety

SV woltage low

Hidden Grants

Reserved AM code used
@ Reserved ZIAM code used

One or more lines in A7 0] or LWORD* changes during an interval whern they should be stable.

243 TACK® or AM off early

296 Bignals illegally changed when RETRY* active
5.1 Power Monitors timing etror

The layout of the Protocol Checker window can vary depending on how you wish to view the
information. This window can be viewed in three different ways.

e (lassic
* Grouped Grid
e 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.

¢ A green lamp indicates that the corresponding violation is “on” and will be tested for.

* A dark green lamp indicates that this violation has been turned “off” and will not be tested for.

¢ A red lamp indicates that this violation has been detected.
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FIGURE 6-4.
Procotol
Checker
Options

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.

Protocol Checker Options

Operating Modes
Protocol Checker, Options @@
Operating Maodes ] Fun Control ]
Clear Modes
* Manual Clear

" Automatic Clear

[V Clear on Trace Run

Lock Modes
™ Lack on First

+ Accumulate

(] 8 | Cancel

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 Trace Run: The Protocol Checker output trigger is clearde each time a trace 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 trigged 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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FIGURE 6-5.
Protocol
Checker Run
Control

FIGURE 6-6.
Protocol
Checker right-
click menu

Run Control

Protocol Checker, O ptions

Operating Modes  Fun Contral
* Run cument of last active protocol checker setup

" Ask which protocal checker setup ta run

" Run selected pratocol checker setup

=423 Anomalies
PratocolChecker

Select Pratocol Checker Setup |

Using the Protocol Checker

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

5 ProtocolChecker1

@ A[T.0] or LWORD* Unstable & IRJZ* Ahorted @ 217 DE0* off early
@ A[15.8] Unstable @ IRO3* Aborted @ 217D31* off early
@ A[23.16] Unstable @ IRD4* Ahorted @ 220 A3* before BG
@ A[31.24] Unstable @ IRD5* Ahorted @ 223 DSx* before BG
@ D[7.0] Unstable @ RO6* Aborted @ 228 LACK® hefore BG
& D[15.8] Unstable @ IRJT* Ahorted @ 228 LWORD* hefore BG
& D[23.16] Unstable & 441 IACKOUT* lingers & 228 WRITE* before BG
@ D[31.24] Unstable @ 445 IACKIN* on early @ 231 A3* off <30ns
@ 242 AM[5.0] Unstable @ 446 IACKOUT* early @ 235D8x% on early
@ 2.49 WRITE* Unstable @ 37BB3Y* on<90ns @ 237DSx* off <30ns
@ BRD* Ahorted g 21 e titning [ SEHER 2,39 DEx* skew
@ BR1* Aborted @ 11178 or 2e35T 3.10 Details... T eatly
@ BR2* Aborted @ 1119 or 2e83T 3.11 ,\,,ew— Classic
@ BR3* Ahorted @ 11.5 or2e33T 3.19 -
. Select gl Grouped Grid
@ Multiple Grants @ 116 or2e33T 324 = \—i
& 3.10 BBSY* off early @ 1111 0r2e35T3.23 Select None  Tre  active
& 36 BO0* before BBITY* off & 11.150r2e33T 37 é’ Clear Hing etror
@ 36 B01* hefore EBEY* off @ 2e33T 313 in address phase 1 Optiars. .
@ 36 BO2* before EBSY* off @8 2e33T 3.13 in address phase 2 )
@ 36B03* hefore BESY* off & 2635T 328 i sed
@ IRJ1* Aborted @ 2.1 Illegal Signal Combination @ Reserved 2AM code used
WIEASx rule 11.12, in 2eVME protocols only one titing (D3*) line shall transition in any one bus cycle except when the transaction is
ended, violated

Note — When screening the VME 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.
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Details. Give a brief description of the selected violation.

View. Changes the view mode of the list of violations.

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

* Grouped Grid View - Violations are categorised 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 All. The Select All command enables all the possible violations.
Select None. The 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.

When the Protocol Checker is used together with the Analyzer (e.g. to identify which cycles caused
a bus 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 54).

The PCHKTrg signal field can have the following values:

TABLE 6-1. PCHK(trg values

Symbol Value Explanation

- 1 No violation
TRIG 0 VME bus violation
X X Don’t care
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Trigger External Instruments on Violations

An oscilloscope or external logic analyzer can be triggered by the Protocol Checker in different
ways. One way is to use the output signal available on the pin header of the Vanguard main board.
A more convenient way is to use the front panel Trigger Output

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 VME clocks after the
actual violation is detected on the bus.
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VME Protocol Violations

6.3 VME Protocol Violations

Summary of VME protocol violations

The following classes of VME bus specification violations are detected.

Summary of detected VME protocol violations

Unstable

A[7..0] or LWORD?* Unstable
A[23..16] Unstable
D[7..0] Unstable
D[23..16] Unstable

2.42 AM [5..0] Unstable
Request/Grant

BRO* Aborted

Multiple Grants
Interrupt

IRQ(7:1)* aborted

4.45 TACKOUT* on early
Master

3.7 BBSY* on <90ns
11.18 or 2eSST 3.10

11.5 or 2eSST 3.19

11.11 or 2eSST 3.23
2eSST 3.13 in address phase 1
2eSST 3.28

2.17 DSO* off early

2.20 AS* before BG

2.28 IACK* before BG
2.28 WRITE* before BG

2.35 DSx* on early

page 125
page 126
page 127
page 130

page 131

page 133

page 134

page 138

page 140

page 142
page 144
page 145
page 146
page 147
page 148
page 149
page 151
page 153
page 155

page 157

A[15..8] Unstable
A[31..24] Unstable
D[15..8] Unstable
D[31..24] Unstable

2.49 WRITE* Unstable

3.10 BBSY* off early

3.6 BG[0:3]* before BBSY* off

4.46 IACKOUT* early

11.12 Multiple timing (DS*) line transitions
11.19 or 2eSST 3.11

11.6 or 2eSST 3.24

11.15 or 2eSST 3.7

2eSST 3.13 in address phase 2

2.1 Illegal Signal Combination

2.17 DS1* off early

2.28 DSx* before BG

2.28 LWORD* before BG

2.31 AS* off<30ns

2.37 DSx* off <30ns

page 126
page 127
page 130
page 131

page 132

page 135

page 136

page 141

page 143
page 144
page 145
page 146
page 147
page 148
page 150
page 152
page 154
page 156

page 157
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2.39 DSx* skew page 159 2.44 AS* off early page 161
2.43 IACK*, AM off early page 160 2.45 AS* on <30ns page 162
2.69 VMEG64 Address error page 163 2.96 Signals illegaly changed when RETRY* active ~ page 163
5.1 Power Monitors timing error ~ page 164 5V voltage low page 164
Warnings

Hidden Grants page 165 Reserved AM code used page 166
Reserved XAM code used page 166

References used in protocol violation descriptions:
[1] American National Standard for 2eSST, ANSI/VITA 1.5-2003
[2] American National Standard for VMEG64 Extensions, ANSI/VITA 1.1-1997

[3] American National Standard for VMEG4, ANSI/VITA 1-1994
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A[7..0] or LWORD* Unstable

This violation is triggered when a change is detected on address lines A(7:1) or LWORD#* during an interval
where these lines should be stable. To verify this error, the following signals must be inspected : A(7:1),
LWORD*, AS* and DTACK*.

In 64-bit data (D64) block cycles, during the data transfer phase, the 31 address lines plus LWORD* (as well as
the data lines) contain data information, and therefore must be seen as stable at the same times as data lines
(D31:00) are required to be stable. In other words, during the data transfer portions of a D64 write cycle data must
be stable before the start of the data strobes, and must be held stable by the master until each falling edge of
DTACK*. During the data transfer portions of a D64 read cycle data must be stable prior to 25 ns after each
falling edge of DTACK*, and must be held stable until each set of data strobes are rescinded. During the data
transfer phase of D64 cycles, lines A(7:1) and LWORD¥* carry data bits D(39:32) (BYTE(3)).

The following diagram illustrates the key signals present during a normal VMEDbus cycle, and shows the time
period during which address lines A(7:1) and LWORD#* are required to be stable. (LWORD* is not explicitly
shown in the diagram, but has the same requirements as A(7:1).

STABILITYREQUIREMENTSFORA(7:1)
AS* /
DTACK* /
A(7:1) X
—Pp l— 10 ns min
Vanguard requirements for A(7:1) [ @—Stability required ————p|
VMEbus specification requirements for A(7:1) l@—— Stability required ——P»]

Conditions which could cause violation of this rule :

1. Design error in a bus master, in which address is not set up sufficiently in advance of the assertion of AS* or
so that address does not remain until DTACK* is detected.

2. Design error in bus arbitration in one or more masters, such that two or more masters take control of the bus
simultaneously. This condition is most common in systems in which overlapped arbitration (early release of
BBSY*) is employed, due to slightly increased opportunity for design error.
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A[15..8] Unstable

The "A(15:8) unstable" violation is triggered when a change is detected on address lines A(15:8) during an
interval where these lines should be stable. Stability is checked during all cycles except interrupt acknowledge
VMEDbus cycles, as these cycles do not use lines A(15:8). During the data transfer phase of D64 cycles these lines
are checked for stability, as lines A(15:8) carry data bits D(47:40) (BYTE(2)).

Field~Valus (us—:) 060 \ —0.045 \ —0.030 \ —0.015% \ 0.poo
% Bocknark

Bgl —

AddrFh AFh

AM-HAM AB4MELT

A[31:0] FFEFFFFG WOUEOEFFFE JFFEFFEFEG
D[31:0] EFEFEFEF VI TI0EFEF JEFEFEFEE
Size DeE4d

Status ..

Iack | ——

AS* 1}

DS1= 0

DS0= 1}

DTACK= 1

WRITE= 1}

BERE=* 1

RETRY* 1

BR{3:0)* 1111

BG{3:0)= 1111

PCHEtrg Trig

A][23..16] Unstable

The "A(23:16) unstable" violation is triggered when a change is detected on address lines A(23:16) during an
interval where these lines should be stable. Stability is only checked during cycles in which "standard" or
"extended" addressing is specified by the address modifiers, as short address and interrupt acknowledge cycles do
not use lines A(23:16). During the data transfer phase of D64 cycles these lines are checked for stability, as lines
A(23:16) carry data bits D(55:48) (BYTE(1)).

Field~Values {us—:) 060 \ —0.045 \ —0.030 \ —0.015 \ 0.Qon

% Bocknark ]

BEgL ——

AddrFh .

AM-HAM A32nMELT

A[31:0] FF381E7E WOOI0CI0C JFFEFFFFR  WFFIBIEFE
D[31:0] FFFF7FFF VIO Z0DEDE FFFFDFDE YOFDEDEDE WFFEE7EEE
Size Ded

Status ..

Tack | —

AS* 1}

DS1= 1}

DS0= 1}

DTACK= 1

WRITE= 1}

BERE= 1

RETRY* 1

BR{3:0)= 1111

BG{3:0)= 1111

FCHEtrg Trig
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A[31..24] Unstable

The "A(31:24) unstable" violation is triggered when a change is detected on address lines A(31:24) during an
interval where these lines should be stable. Stability is only checked during "extended" addressing cycles as
specified by the address modifiers, as other cycles do not use lines A(31:24). During the data transfer phase of
D64 cycles these lines are checked for stability, as lines A(31:24) carry data bits D(63:56) (BYTE(0)).

D[7..0] Unstable

Field“Valus (us—:) 060 —0.030 —0.015% 0.000

% Booknarlk ]

Bgl —

AddrFh AFh

AM-/HAN AG4MBLT

A[31:0] FFFC7FFE Wini0EZ08 FFEFFFER WEFC/7EFE
D[31:0] FFFF7FFF

Size De4d

Status

Iack | —

AS* 1]

DS5l= 1]

DS0= 1]

DTACKE= 1

WRITE= 1]

EERE=* 1

RETRY=* 1

ER{3:0)= 1111

BG{3:0)= 1111

PCHEtrg Trig —

Triggered when a change is detected on data lines D(7:0) during an interval where these lines should be stable.
The conditions under which they are checked for stability depend upon the type of bus cycle in progress. Each
type of cycle is discussed separately below. To verify this error, the following signals must be inspected : D(7:0),

DS0*, DTACK* and WRITE*.

Issued May 4, 2004

Vanguard User Guide

127



Protocol Checker UmE'I'BO

D|[7..0] Unstable (Continued)

D(7:0) unstable during VMEDbus read cycle

The following diagram illustrates the key signals present during a normal VMEbus read cycle, and shows the time
period during which data lines D(7:0) are required to be stable.

STABILITYREQUIREMENTSFORD(7:0)
WRITE*
DSO* \
DTACK* /
D(7:0) X X
VMEbus specification requirements for D(7:0) l——Stability required ————P|
25 nsmax —Pp —
VanguardVME requirements for D(7:0) l@——Stability required ——Jp;
25 nsmax —Pp —

Conditions which could cause violation of this rule :
1. Memory board or other slave asserts DTACK* before it is supplying valid data.

2. Design error in slave, in which data is not latched and therefore does not remain stable and valid even after
addresses go away and until data strobe DS0* is rescinded.

3. Design error in slave, in which a board selects itself using address strobe (AS*) only. In this way the slave may
be falsely responding to a bus cycle when it is really not being addressed. This will result in two slaves
responding to the same bus cycle.

4. Design error in master, in which the data transceivers of a master are illegally changed in directions after
DTACK?*, and consequently "fight" with the buffers of slave boards.
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D|[7..0] Unstable (Continued)

D(7:0) unstable during VMEbus write cycle

The following diagram illustrates the key signals present during a normal VMEbus write cycle, and shows the
time period during which data lines D(7:0) are required to be stable.

STABILITYREQUIREMENTSFORD(7:0)

WRITE* \ /S

DSO0* /S

DTACK* ./
D(7:0) X

—Pp l@— 10 ns min
Vanguard requirements for D(7:0) l@——Stability required ———Pp|
VMEbus specification requirements for D(7:0) |@——Stability required ———»

Conditions which could cause violation of this rule :

1. Design error in a bus master, in which data is not set up sufficiently in advance of the assertion of DS0*, or so
that data does not remain until DTACK* is detected.

2. Design error in bus arbitration in one or more masters, resulting in two or more masters taking control of the
bus simultaneously. This condition is most common in systems in which overlapped arbitration (early release
of BBSY*) is employed, due to increased opportunity for design error.

D(7:0) unstable during address phase of A64/A40 cycles

In 64-bit address (A64) cycles the 32 data lines (as well as the address lines) contain address information, and
therefore must be seen as stable from the time 10 ns before AS* is asserted until the first falling edge of DTACK*,
BERR* or RETRY*. During the address phase of A64 or A40 cycles, lines D(7:0) carry address bits A(39:32).
The Vanguard checks all applicable lines for stability, and at times is checking all 64 address and data lines
simultaneously.
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D[15..8] Unstable

The "D(15:8) unstable" violation is triggered when a change is detected on data lines D(15:8) during an interval
where these lines should be stable. The conditions for stability are essentially the same as for "D(7:0) unstable"
above, but with DS1* substituted for DSO* in the above diagram. During the address phase of A64 cycles, lines
D(15:8) carry address bits A(47:40). During A40 cycles, lines D(15:8) carry address bits A(31:24).

DJ[23..16] Unstable

Field~Valus (us—:) 060 —0.045 \ -0.030 \ —0.,015 0.Qo0
% Bocknark ]
Bgl —

AddrFh AFh

AM-HAM AB4MELT

A[31:0] FFEFFFFG WOOJ0FFF4 WFFEFFFEG|
D[31:0] EFEFEFEF WITIOEFEF JEFEFEFEE
Size DeE4d

Status

Iack | ——

AS* 1}

DS1= 0

DS0= 1}

DTACK= 1

WRITE= 1}

BERE=* 1

RETRY* 1

BR{3:0)* 1111

BG{3:0)= 1111

PCHEtrg Trig

The "D(23:16) unstable" violation is triggered when a change is detected on data lines D(23:16) during an interval
where these lines should be stable. The conditions for stability are essentially the same as for "D(7:0) unstable".

Stability is only checked for D(23:16) during longword cycles and unaligned 2-byte and 3-byte cycles. During the
address phase of A64 cycles, lines D(23:16) carry address bits A(55:48).

Field“Valus (us—3>) |060 —0.045 i —0.,030 i —0.,015 0.000

% Bookmark ®

BEgL ——

AddrFh AFh

AMAHAM AG4MELT

A[31:0] 00ioooos WFFEFFFER moio000a.
D[31:0] 10101010 WESCOEFEF yEFEFEFEE Aoioioio
Size Ded

Status .

Iack |  ——

AS* 1]

D51 1]

D50 1]

DTACK= 1

WREITE=* 1]

EERR=* 1

RETRY=* 1

ER{3:0)= 1111

EG(3:0)% 1111

FCHEtrg Trig
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D[31..24] Unstable

The "D(31:24) unstable" violation is triggered when a change is detected on data lines D(31:24) during an interval
where these lines should be stable. The conditions for stability are essentially the same as for "D(15:8) unstable".
Stability is only checked for D(31:24) during longword cycles and left-shifted unaligned 3-byte cycles. During

the address phase of A64 cycles, lines D(31:24) carry address bits A(63:56).

% Booknarlk
Bgl
AddrFh
AM-HAM
A[31:0]
D[31:0]
Size
Status
Iack
AS*

DS5l=
DS0=
DTACKE=
WRITE=
EERE=*
RETRY=*
ER{3:0)=
BG{3:0)=
PCHEtrg

2.42 AM |5..0] Unstable

Field“Valus (us—:) 060

AFPh
AG4MBLT
FEFFFFFE
EFEFFFFF
D64

1111
1111
Trig

—0.030

-0.015 , 0.000
]

JEFRRRFRFEE BFFERERFEG BEEFEEREER

MEPRRBEFRE JRPERRFEE BEFRERFEEE

During all data transfer cycles, the master must maintain a valid AM code and ensure that IACK* stays high until
it detects the last falling edge on DTACK* or BERR*, rule 2.42 [3, page 86]. An error will be reported if the AM
code or IACK* is unstable from the time AS* is asserted until DTACK* or BERR* is asserted.

% Booknarlk
BgL
AddrFh
AM-HAM
A[31:0]
D[31:0]
Size
Status
Tack
AS*

DS51=
DS0=
DTACK=
WRITE=
EERE=*
RETRY=*
ER{3:0)=
BG{3:0)=
PCHEtrg

Field~Value {(us—:) 060

A16LCK
00100000
11111111

D3z

1111
1111
Trig

—0.,030

-0 015 ) 0.poo

b Data
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2.49 WRITE* Unstable

Once a master has driven DSA* low, it must not change the level of WRITE* until DSB* is high, rule 2.49 [3,
page 87]. WRITE* will be tested for stability from the falling edge of DSA* until the rising edge of DSB*. If the
signal changes polarity during that interval, an error is reported.

To verify this error, the following signals must be inspected : WRITE*, DS0*, DS1* and DTACK*.

The following diagram illustrates the key signals present during a normal VMEbus write cycle, and shows the
time period during which WRITE* is required to be stable.

STABILITYREQUIREMENTSFORWRITE*
WRITE* /
DSA* /
DSB* \
DTACK* \ /
—> ld— 10 ns min
Vanguard requirements for WRITE* l@——Stability required ———p»
VMEbus specification requirements for WRITE* [ @——Stability required ———P»|

Note that DSA* and DSB* refer, respectively, to the first and last transition of data strobes DS0* and DS1*.
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BRO0* Aborted

BR1*, BR2*, BR3* are the same as "BRO* aborted" violation, but pertains to BR1*/BG1*, BR2*/BG2* and
BR3*/BG3* instead of BGO*/BGO*.

The "BRO* aborted" violation is triggered when bus request BRO* is prematurely aborted (rescinded) before
BGO* or BBSY* occurs. To verify this error, the following signals must be inspected : BR0O*, BG0* and BBSY*.
If using an oscilloscope or external logic analyzer, then BGO* must be measured directly at the Vanguard slot. The
following diagram illustrates normal operation as well as an error condition.

NORMALOPERATIONEXAMPLE

BRO* \
BGO* /
BBSY* \ /
—P l— Normal : BRO* held active until BGO* asserted

ABNORMAL OPERATION EXAMPLE

BRO* \
BGO* /
BBSY* \ /

/TRIG
7 clocks + (5 to 35 ms)
50-85ms @ 133 MHz

—»
—P l/@— Error : BRO" released before BGO* or BBSY* asserted

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.

In State mode the clock will run at 133 MHz. In Timing mode the clock frequency will depend on settings made
in BusView.

Conditions which could cause this error:
1. Design error in a bus requester, in which a request is made and then aborted.

2. Bus noise (usually due to ringing or ground bounce) on the bus request line, which causes it to momentarily go
inactive (high).
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Multiple Grants

The "Multiple grants" violation is triggered when more than one bus grant BG(3:0)* occurs at the same time. The
VME-bus specification requires that only one grant ever occurs at any time. To verify this error, the following
signals must be inspected : BG(3:0)*.

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
not passing a grant down the daisy chain.

Conditions which could cause this error:
1. Design error in which the bus arbiter simultaneously generates grants at two or more levels.

2. Design error in bus grant daisy chain circuitry in a master which resides to the left of the Vanguard, where the
master produces a BGXOUT* signal even when no BGxIN* is issued to it.

Field“~Value (us—:) 060 , —0.045 , —0.030 , —0.015 , 0.qgoo
% Bocknark ]
EgL ——
AddrFh
AM-HAN S
A[31:0] FFFFFFFE
D[31:0] FFFFFFFF
Size ..
Status ..
Iack |  ——
AS* 1
DS1= 1
DS0= 1
1
1
1

DTACK=
VRITE=
BERR=
RETRY= 1
BR(3:0)% 1111
BG(3:0)% ooon X (L]
PCHEtrg Trig
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3.10 BBSY* off early

The "Rule 3.10 BBSY* off early" violation is triggered when a requester rescinds BBSY * before the bus grant
goes high. The VMEDbus specification requires that BBSY* be held active until the grant which led to BBSY* is
rescinded. To verify this error, the following signals must be inspected : BG(3:0)* and BBSY*. If using an
oscilloscope or external logic analyzer, then BG(3:0)* must be measured directly at the Vanguard slot.

The following diagram illustrates normal operation as well as an error condition.

NORMALOPERATIONEXAMPLE

BR*— \__ /
BR2* —  \ /
B3\
BG2* \
BBSY* \
Normal : BBSY* held active until BG3* deasserted —P
Normal : BBSY* held active until BG2* deasserted —P

ABNORMAL OPERATION EXAMPLE

BR3*—  \___ /
BR2* \ /
BG3* —  \___

BG2* \

BBSY* \

Normal : BBSY* held active until BG3* deasserted —P

Error : BBSY* released before BG2* deasserted

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a grant down the daisy chain.
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3.6 BG[0:3]* before BBSY* off

The "Rule 3.6 : Bus grant before BBSY* off" violation is triggered when the bus is granted to a new master
(BGx* goes active) before BBSY* goes away. A new bus grant BGx* is prohibited from being issued until
BBSY* from the previous master goes away, as illustrated below. To verify this error, the following signals must
be inspected : BG(3:0)* and BBSY*. If using an oscilloscope or external logic analyzer, then BG(3:0)* must be
measured directly at the Vanguard slot.
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3.6 BG[0:3]* before BBSY* off (Continued)

The following diagram illustrates normal operation, an error condition, and an example of noise detected as this
error.

IORMAL OPERATION EXAMPLE

BR3*  \___ /
BRI T\ /
BG3* /
BG2* /
BBSY* \ / \ /

l—— Normal:BG2*assertedwhenBBSY *inactive

l—— Normal:BG3*assertedwhenBBSY *inactive

\BNORMAL OPERATION EXAMPLE

BR3*~  \ [
BR2* \ /
BG3* /

BG2* /
BBSY* \ / \ /
ITRIG

7clocks +(5t035ms
50-85ms @ 133MH

l@— Error:BG2*assertedwhenBBSY *active

ld— Normal:BG3*assertedwhenBBSY *inactive

IOISE DETECTED AS RULE 3.6 ERROR

BG3*~  \___ ¥
BBSY* \ /

/TRIG 7clocks +(5to35ms
50-85ms @ 133 MH

l@— Sev ereringingduringdeassertionof BG3*caused
VBATto triggerasiif a rule 3.6 errorhad occured

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.
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IRQ(7:1)* aborted

The "IRQ(7:1)* aborted" violation is triggered when one of the interrupt lines IRQ(7:1)* is aborted before the
appropriate interrupt acknowledge cycle is started. Rules 4.5 and 4.6 of the VMEDbus specification prohibit an
interrupter from releasing an interrupt request line IRQx* before it detects a falling edge on DSA* during the
interrupt acknowledge cycle which acknowledges its interrupt. To verify this error, the following signals must be

inspected : DSO0*, DS1*, IRQ(7:1)*, IACK*, A(3:1) and DTACK*.

The following diagram illustrates normal operation as well as an error condition.

NORMALOPERATIONEXAMPLE

IRQ7* \
IACK* \ /S
A(3:1) X X
DSA* /
DTACK* \____
—P l@— Normal : IRQ7* held active until DSA* asserted
ABNORMAL OPERATION EXAMPLE
IRQ7* \
IACK* \ Vs
AG:1) X X
DSA* /
DTACK* .
/ITRIG I
—> L*é(cylg:;és&af/l E‘?
—P l— Error : IRQ7* deasserted before DSA* asserted
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4.41 IACKOUT? lingers

The "Rule 4.41 : IACKOUT* lingers" violation is triggered when, at the end of an interrupt acknowledge cycle,
the IACKOUT* line of a master was not driven high within 40 ns after AS* was driven high. To verify this error,
the following signals must be inspected : AS*, IACK* and IACKOUT¥*. If using an oscilloscope or external logic
analyzer, then IACKOUT* must be measured directly at the Vanguard slot.

The following diagram illustrates normal operation as well as an error condition.

NORMAL OPERATION EXAMPLE

AS* \
1
IACKOUT* \
VMEbus specification requirements —P 30 ns max
VBAT requirements —P 40 ns max

ABNORMAL OPERATION EXAMPLE

AS* \
IACKOUT* \
|
ITRIG
4ons —P <+
7 clocks + (5 to 35 ms)
50-85ms @ 133 MHz
Error : IACKOUT* remains asserted more than 40 ns after AS* deasserted —P —

Note that this violation will not be seen if the Vanguard is located at a higher slot number than the failing board,
because IACKIN*/TACKOUT* is a daisy-chain line.
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4.45 TACKOUT* on early

The "Rule 4.45 : IACKIN* on early" violation is triggered when IACKIN* goes low before DTACK* and
BERR* have gone high (been rescinded after the previous cycle), or if IACKIN* goes low after DTACK* is
driven low during the present cycle. To verify this error the following signals must be inspected : DTACK*,
BERR¥*, AS* and IACKIN*. If using an oscilloscope or external logic analyzer, then IACKIN* must be measured
directly at the Vanguard slot.

The following diagram illustrates normal operation, two different error conditions, and an example of noise
detected as this error.

NORMAL OPERATIONEXAMPLE

DTACK* / /
IACKIN® ' /
l@@— Normal : IACKIN* asserted when DTACK* is inactive
ABNORMAL OPERATION - CASE 1
DTACK* \ /
IACKINY — /
ITRIG \
> < 7clocks +(5to35ms)
50-85ms @ 133 MHz
—Pp l@— Error:IACKIN*assertedbef oreD TACK*deasserted

ABNORMAL OPERATION - CASE 2

DTACK* / /
IACKIN® /
ITRIG

7 clocks +(5to35ms)
50-85ms @ 133MHz

Error:IACKIN*assertedafterDTACK*asserted ~ —| ¢
NOISE DETECTED AS RULE 4.45 ERROR
DTACK* / \ /
IACKIN* \ N

/TRIG

7clocks +(5to35ms)
50-85ms @ 133MHz

Sev ereringingduringdeassertionof IACKIN*caused
Vanguardtotriggeras if arule4.45errorhadoccured
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4.46 IACKOUT™* early

The "Rule 4.46 : IACKOUT* early" violation is triggered when the IACKOUT* line of the board to the left of the
Vanguard is driven low less than 30 ns after the falling edge of AS*, when the IACKIN* line is low when the
IACK daisy-chain driver detects a falling edge on DSA*. To verify this error, the following signals must be
inspected : AS*, DS0*, DS1*, IACKIN* and IACKOUT?#*. If using an oscilloscope or external logic analyzer,
then TACKOUT* must be measured at the slot preceding the Vanguard slot.

The following diagram illustrates normal operation as well as an error condition.

NORMALOPERATIONEXAMPLE

IACKIN* \ /
DSA* /
IACKOUT*

VMEbus specification requirements —P 40 ns min
Vanguardrequirements —P 30 ns min
ABNORMAL OPERATION EXAMPLE
IACKIN* \ /S
DSA* /—
IACKOUT* T /[

ITRIG

7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

Error : IACKOUT* asserted less than 30 ns —P
after DSA* asserted

Conditions which could cause this error:

1. Design error in which IACKOUT?¥ is issued by an interrupter in direct response to IACKIN* without qualify-
ing the output with AS* and DS*, and without providing enough delay for settling of the IACK daisy-chain.
This error is made frequently, since this rule was not present in early VMEDbus specifications.

Condition which would cause a false error, when no error actually exists :

1. The Vanguard is installed in a slot to the left of where the first interrupter in the system is located. Since
TACKIN* is derived from IACK* at slot 1, it will necessarily violate this rule prior to travelling through an
interrupter. For this reason this error should be checked out and then ignored if the above case is true.
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3.7 BBSY* on <90ns

The "Rule 3.7 : BBSY* on <90 ns" violation is triggered when BBSY * is active for too short a time (< 90 ns). To
verify this error, the following signals must be inspected : BBSY*.

The following diagram illustrates normal operation, an error condition, and two examples of noise detected as this
error.

NORMAL OPERATION EXAMPLE

BBSY*

VMEbus specification requirements 90 ns min

Vanguard requirements 90 ns min

ABNORMAL OPERATION EXAMPLE

BBSY*

/TRIG

l—20-80 ns

Error : BBSY* remains active =~ —
for less than 80 ns

90 ns

-

NOISE DETECTED AS RULE 3.7 ERROR

BBSY* \ / [

ITRIG

7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

Temporary interruption of BBSY* caused Vanguard
to trigger as if a rule 3.7 error had occured

—>

NOISE DETECTED AS RULE 3.7 ERROR

BBSY* — \ N

/TRIG

7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

— < %0ns

Severe ringing during deassertion of BBSY* caused
VBAT to trigger as if a rule 3.7 error had occured
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3.7 BBSY* on <90ns (Continued)

Conditions which could cause this error:

1. Design error in an "overlapped arbitration" bus master, in which BBSY* is rescinded immediately after AS* is
asserted, without giving due consideration to ensuring that BBSY* has been held active for long enough.

2. Bus noise, usually due to ground bounce from simultaneous assertion of 31 address lines (plus 32 data lines in
case of a write cycle) which causes BBSY* to go momentarily inactive (high).

3. Bus noise (usually aggravated by the slow rise time of this open collector line) in which BBSY* is asserted,
then rescinded, and noise causes it to momentarily go active (low) again. This situation is common, due to the
slow and gradual de-assertion of BBSY*, due to the fact that BBSY* is normally an open collector output.

11.12 Multiple timing (DS¥) line transitions

In 2eVME protocols only one timing (DS*) line shall transition in any one bus cycle except when the transaction
is ended, VME64x rule 11.12 [2, page 61]. Error 11.12 from the protocol checker indicates that this rule is broken.

Field“Value {us—:}) 060 s —0.045 \ —0.030 \ —0.015 \ 0.Q00
% Booknarlk ]
BgL ——

AddrFh

AM-/HAN 64_2=VHE

A[31:0] gooooooao

D[31:0] oooooooo

Size Ded

Status ..

Iack |  —

AS* 1]

DS51= 1

DS0= 1

DTACK= 1] ,

WRITE= 1

EERE=* 1

RETRY=* 1

ER{3:0)= 1111

BG{3:0)= 1111

PCHEtrg Trig
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11.18 or 2eSST 3.10

According to VMEx rule 11.18 [2, page 61] and 2eSST rule 3.10 [1, page 18], BERR* shall only be asserted on
the first or third address phase instead of toggling DTACK*. If is asserted during address phase 2, an error is
reported.

Field~Valus (us—:) 060 \ —0.045 \ —0.030 \ —0.015% \ 0.poo
% Bocknark [
Bgl —
AddrFh AFh I AFh
AM-HAW 132_2e55T
A[31:0] popooooo Z3ETETZ 00000902 00000800 WImooooon
D[31:0] 00000000 JEFERO0SS 0440017 000000z WImooooon
Size Daz
Status BEERR H EEEE
Iack | ——
AS* 1}
DS1= 1
DS0= 1 !
DTACK® 0,
WRITE= 1
BERE=* 1} kY
RETRY* 1
BR{3:0)* 1111
BG{3:0)= 1111
PCHEtrg Trig
11.19 or 2eSST 3.11

DTACK?* shall be the only valid response during address phase two, 2eVME rule 11.19 [2, page 61] and 2eSST
rule 3.11 [1, 18]. Since DTACK* is the only valid response in address phase two, DTACK* must be high at the
end of address phase two. If this is not the case, an error is reported.

Field~Values {us—:) 060 \ —0.045 \ —0.030 \ —0.015 \ 0.Qon
% Bocknark ]
BEgL ——

AddrFh AFh

AM-HAM 64_2=55T

A[31:0] goooooon

D[31:0] ooooooon

Size Ded

Status ARetry

Tack | —

AS* 1}

DS1= 1

DS0= 1} ,

DTACK= 1}

WRITE= 1

BERE= 1

RETRY* 0

BR{3:0)= 1111

BG{3:0)= 1111

FCHEtrg Trig
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11.5 or 2eSST 3.19

In the second address phase, the cycle count is transferred on A[15:8]. The cycle count is the number of data beats
to be transferred divided by two. As the maximum number of data beats is 256, the maximum allowed cycle count
is 128. For a 2eSST transfer, the protocol checker will issue an error if the cycle count is greater than 128. This is
a violation of 2eSST rule 3.19 [1, page 20]. For 2eVME transfers, the protocol checker will issue an error if the
cycle count is greater than 128, but not equal to 255. This is a violation of VME64x rule 11.15 [2, page 60]. A
cycle count of 255 indicates that block length is unknown and slave termination expected, VME64x rule 11.10 [2,
page 60].

Field“Valus (us—:) 060 s —0.045 \ —0.030 0.000
% Bookmark i)
Bgl —
AddrFh APh2 H AFh AFhZ
AM-/HAN 64_2=VHE
A[31:0] oooogioo— WIF34SEUZ j0004810Z y0u00s100
D[31:0] 0oooooo2 — YBERGFFSS W00RGEO0G7 00000002
Size De4d
Status
Iack | —
AS* 1]
DS5l= 1
DS0= 1 !
DTACKE= 1 ]
WRITE= 1
EERE=* 1
RETRY=* 1
ER{3:0)= 1111
BG{3:0)= 1111
PCHEtrg Trig
11.6 or 2eSST 3.24

During 2eSST transfers the transmitter shall not cross any 2048 byte boundary, rule 3.23 [1, page 22]. 6U 2eVME
transfers have the same requirement, but 3U 2eVME transfers must not cross any 1024 byte boundary, rule 11.6
[2, page 60]. The protocol checker stores the start address, counts the number of bytes transferred and reports any

violation to these rules.

% Booknarlk
BgL
AddrFh
AM-HAM
A[31:0]
D[31:0]
Size
Status
Tack
AS*

DS51=
DS0=
DTACK=
WRITE=
EERE=*
RETRY=*
ER{3:0)=
BG{3:0)=
PCHEtrg

Field“Value (us—>) |060 , -0 045 ) —0.,030

132_2eVHE

00000004&

00ooooo? VOO Ooo07 000000 0E

ooooogy

D3z

1111

1111

Trig
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11.11 or 2eSST 3.23

2eSST rule 3.23 [1, page 22] and VMEO64x rule 11.11 [1, page 60] specify that the transmitter shall not attempt to
transfer more data during the address phase than is specified by the cycle count. If such an attempt is done, a error
will be indicated by the protocol checker.

Field~Valus (us—:) 060 \ —0.045 \ —0.030 \ —0.015% \ 0.poo

% Bocknark ]

Bgl —

AddrFh .

AMHAM 64_2=VHE

A[31:0] ooooooon Wroooooog
D[31:0] 00000004 ViOoooo0E i0000004

Size DeE4d

Status Data - o Tata ) . Tata
Iack | ——

AS* 1}

DS1* iy f

DS0= 1}

DTACK= 1} f

WRITE= 1}

BERE=* 1

RETRY* 1

BR{3:0)* 1111

BG{3:0)= 1111

PCHEtrg Trig

11.15 or 2eSST 3.7

For both 2eSST and 2eVME transfers it is required that the starting address is aligned on 16-byte boundaries,
2eSST rule 3.7 [1, page 18] and VME64x rule 11.15 [2, page 61]. This requirement is equivalent to requiring the
four least significant bits of A to be zero during address phase 2. An error is reported if they are not equal to zero.

Field~Values {us—:) 060 \ —0.045 \ —0.030 \ —0.015 \ 0.Qon
% Bocknark

BEgL ——

AddrFh AFh2 H AFh H APhZ
AM-HAM 64_2=VHE

A[31:0] ooooo4ns I 3dTE0Z yiO000404 0000408

D[31:0] oopoooo2 — WEEREOSSS WO0RGO0S7 y0UO0000Z

Size Ded

Status ..

Iack |  ——

AS* 1}

DS1= 1

DS0= 1 !

DTACK= i f

WRITE= 1}

BERE= 1

RETRY* 1

BR{3:0)= 1111

BG{3:0)= 1111

FCHEtrg Trig
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2eSST 3.13 in address phase 1

RETRY*/RESP* must not be asserted during address phase one or two of 2eSST transfers, rule 3.13 [1, page 18].
If the rule is violated, the protocol checker will report the error and in which address phase the error occurred.

Field“Valus (us—:) 060 —0.045 —0.030 —0.015% 0.000

% Booknarlk ]

Bgl —

AddrFh AFh H AFh

AM-/HAN 64_2=S5T

A[31:0] oooonoson HINEE NN RN
D[31:0] oooonoooz VIOERO0S7 0000000z
Size De4d

Status ARetry W ARetry

Iack | —

AS* 1]

DS5l= 1

DS0= o

DTACKE= 1] Y

WRITE= 1

EERE=* 1

RETRY=* 1] Y

ER{3:0)= 1111

BG{3:0)= 1111

PCHEtrg Trig

2eSST 3.13 in address phase 2

RETRY*/RESP* must not be asserted during address phase one or two of 2eSST transfers, rule 3.13 [1, page 18].
If the rule is violated, the protocol checker will report the error and in which address phase the error occurred.

Field“Value {us—:}) 060 —0.045 —0.030 —0.015 0.Q00
% Booknarlk ]
BgL ——

AddrFh APh2 H AFh H AFRZ

AM-/HAN 64_2=S5T

A[31:0] ooooogon W Z3dEEIZ Ioo00e0z yIouoosan

D[31:0] ooooooo2 ——  yoOonou0s yiuo0o0uz

Size Ded

Status ARetry W ARetry

Iack | ——

AS* 1]

DS51= 1

DS0= 1 !

DTACK* 1 /

WRITE= 1

EERE=* 1

RETRY=* 1] Y

ER{3:0)= 1111

BG{3:0)= 1111

PCHEtrg Trig
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2eSST 3.28

For 2eSST transfers, rule 3.28 and 3.29 [1, pp 22-23] states that the master shall terminate the transfer by ending
the data transfer on an even data beat. If the master attempts to transfer using an odd number of beats, an error will
be reported.

Field~Valus (us—:) 060 \ —0.045 \ —0.030 \ —0.015% \ 0.poo
% Bocknark ]
Bgl —

AddrFh .

AMHAM 64_2=55T

A[31:0] 00000004

D[31:0] ooooooog ooy yooooooos
Size DeE4d

Status N Data | . b Data |

Iack | ——

AS* 1}

DS1= 0y b,

DS0= 1 !

DTACK= 1 i T
WRITE= 1}

BERE=* 1

RETRY* 1

BR{3:0)* 1111

BG{3:0)= 1111

PCHEtrg Trig

2.1 Illegal Signal Combination

The "Rule 2.1 : Illegal signal combination" violation is triggered when either of the following illegal
combinations occur :

DS1*=high, DSO*=low, A01=high, LWORD*=low
or

DS1*=low, DSO*=high, AO1=high, LWORD*=low

To verify this error, the following signals must be inspected : DS0*, DS1*, A01, LWORD* and DTACK*.

Field~Values {us—:) 060 \ —0.045 \ —0.030 \ —0.015 \ 0.Qon
% Bocknark ]
BEgL ——

AddrFh . H

AM-HAM A432sD

A[31:0] oniooooz

D[31:0] 11111111

Size 001010

Status .. b Data )

Tack | —

AS* 1}

DS1= 1}

DS0= 1

DTACK= 1} ,

WRITE= 1}

BERE= 1

RETRY* 1

BR{3:0)= 1111

BG{3:0)= 1111

FCHEtrg Trig
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2.17 DS0* off early

The "Rule 2.17 : DSx* off early" violation is triggered when DS0* or DS1* is rescinded before DTACK* or
BERR* is received. To verify this error, the following signals must be inspected : DS0*, DS1*, DTACK* and
BERR*.

The following diagram illustrates normal operation, an error condition, and a situation where noise is detected as
this error.

NORMAL OPERATION EXAMPLE

DSO0* or DS1* \

DTACK* or BERR* /
Nommal : DSO* (and DS1*) held active until DTACK* (or BERR*) asserted ¢t

ABNORMAL OPERATION EXAMPLE

DS0* or DS1* \
DTACK* or BERR* /
/TRIG
Error : DSO* (or DS1*) deasserted before —P —
DTACK* (or BERR*) asserted
7 clocks + (5to 35ms)
50-85ms @ 133 MHz

NOISE DETECTED AS RULE 2.17 ERROR

DS0* or DS1* \ A /
DTACK* or BERR* \ /
ITRIG

7 clocks + (5to 35ms)
50-85ms @ 133 MHz

Temporary interruption of DS0* (or DS1*) caused —P
Vanguard to trigger as ifa rule 2.17 error had occured

Conditions which could cause this error:

1. Design error in a bus master, in which one or both data strobes are rescinded before DTACK* is received.

2. Bus noise (usually due to ringing or ground bounce) which causes one of the data strobes to go momentarily
inactive (high).

3. Wrong timeout settings. If, for example, a CPU board (master) has a local bus timeout shorter than the VME-

bus timeout and attempts to access a non-existing VME address, a timeout on the local bus may illegally ter-
minate the cycle before BERR* is received on VMEbus.
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2.17 DS1* off early

The "Rule 2.17 : DSx* off early" violation is triggered when DS0* or DS1* is rescinded before DTACK* or
BERR* is received. To verify this error, the following signals must be inspected : DS0*, DS1*, DTACK* and
BERR*.

The following diagram illustrates normal operation, an error condition, and a situation where noise is detected as
this error.

NORMAL OPERATION EXAMPLE

DS0* or DS1* \
DTACK* or BERR* /
Normal : DS0* (and DS1*) held active until DTACK* (or BERR*) asserted —P ¢

ABNORMAL OPERATION EXAMPLE

DS0* or DS1* \
DTACK* or BERR* /
ITRIG
Error : DSO* (or DS1*) deasserted before —P —
DTACK* (or BERR*) asserted
7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

NOISE DETECTED AS RULE 2.17 ERROR

DS0* or DS1* \ A /
DTACK* or BERR* \ /
ITRIG '

7 clocks + (5to 35ms)
50-85ms @ 133 MHz

Temporary interruption of DS0* (or DS1*) caused —P
Vanguard to trigger as ifa rule 2.17 error had occured

Conditions which could cause this error:

1. Design error in a bus master, in which one or both data strobes are rescinded before DTACK* is received.

2. Bus noise (usually due to ringing or ground bounce) which causes one of the data strobes to go momentarily
inactive (high).

3. Wrong timeout settings. If, for example, a CPU board (master) has a local bus timeout shorter than the VME-
bus timeout and attempts to access a non-existing VME address, a timeout on the local bus may illegally ter-
minate the cycle before BERR* is received on VMEDbus.
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2.20 AS* before BG

The "Rule 2.20 : AS* before bus grant" violation is triggered when AS* has been driven low before the bus has
been properly granted to the master. No master is permitted to drive AS* (as well as other signals dealt with
below) until it receives it's bus grant, or unless BBSY* is already active. To verify this error, the following signals
must be inspected : BG(3:0)*, BBSY*, AS* and DTACK¥*. If using an oscilloscope or external logic analyzer,
then BG(3:0)* must be measured directly at the Vanguard slot.

The following diagram illustrates normal operation as well as an error condition. (BR3* and BG3* is shown in
the diagram, but all pairs of Bus Request and Bus Grant lines have the same requirements).

NORMALOPERATIONEXAMPLE

BR3* \ /
BG3* /
BBSY* /
|
AS*
—P Normal : AS* asserted when BBSY* active
—P Normal : AS* asserted when BG3* active

ABNORMAL OPERATION EXAMPLE

BR* \
BG3* /
BBSY* \ /
AS*TT ] /
/ITRIG
— [ oo @ 1o e
—P l@— Error : AS* asserted before BG3* has become active

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.
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2.28 DSx* before BG

The "Rule 2.28 : DSx* before bus grant" violation is triggered when DS0* or DS1* has been driven low before
the bus has been properly granted to the master. Operation is essentially the same as for "Rule 2.20 : AS* before
bus grant" violation above, except that DSO* or DS1* should be substituted for AS* in the diagram. To verify this
error, the following signals must be inspected : BG(3:0)*, BBSY*, DS0*, DS1* and DTACK*. If using an
oscilloscope or external logic analyzer, then BG(3:0)* must be measured directly at the Vanguard slot.

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.

Field~Valus (us—:) 060 —0.045 —0.030 —0.015%
% Bocknark

Bgl —

AddrFh AFh

AM-HAM A16LCK

A[31:0] onioooon

D[31:0] 11111111 WaITTTTIT

Size D32 W THATIT D32
Status ..

Tack ndef

AS* 1}

DS1= 0

DS0= 1} ,
DTACK= 1

WRITE= 1}

BERE=* 1

RETRY* 1

BR{3:0)* 1111

BG{3:0)= 1111

PCHEtrg Trig
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2.28 IACK* before BG

The "Rule 2.28 : IACK* before bus grant" violation is triggered when IACK* has been driven low before the bus
has been properly granted to the master. Operation is essentially the same as for "Rule 2.20 : AS* before bus
grant" violation above, except that IACK* should be substituted for AS* in the diagram. To verify this error, the
following signals must be inspected : BG(3:0)*, BBSY*, IACK*, AS* and DTACK*. If using an oscilloscope or
external logic analyzer, then BG(3:0)* must be measured directly at the Vanguard slot.

The following diagram illustrates normal operation as well as an error condition. (BR3* and BG3* is shown in
the diagram, but all pairs of Bus Request and Bus Grant lines have the same requirements).

NORMALOPERATIONEXAMPLE

BR*— ]
BG3* /
BBSY* \ /
IACK* /
AS* \ /
—p l@— Normal : IACK* asserted when BG3* active

ABNORMAL OPERATION EXAMPLE

BR3* \ /

BG3* /
BBSY* \ /
IACK* ] /
As* \ /
ITRIG I
- o
—P l@— Error : IACK* asserted before BG3* active

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.
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2.28 LWORD* before BG

The "Rule 2.28 : LWORD#* before bus grant" violation is triggered when LWORD?* has been driven low before
the bus has been properly granted to the master. Operation is essentially the same as for "Rule 2.20 : AS* before
bus grant" violation above, except that LWORD?* should be substituted for AS* in the diagram. To verify this
error, the following signals must be inspected : BG(3:0)*, BBSY*, LWORD*, AS* and DTACK*. If using an
oscilloscope or external logic analyzer, then BG(3:0)* must be measured directly at the Vanguard slot.

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.

Field~Valus (us—:) 060 \ —0.045 \ —0.030 \ —0.015% \ 0.poo
% Bocknark
Bgl —
AddrFh
AM-HAM S
A[31:0] onioooon F ]
D[31:0] FFFFFFFF
Size ..
Status ..
Iack | ——
AS* 1
DS1= 1
DS0= 1
DTACK= 1
1
1

VRITE=
EBERR=*
RETRY= 1
BR{3:0)% 1111
BG(3:0)% 1111
PCHEtrg Trig
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2.28 WRITE* before BG

The "Rule 2.28 : WRITE* before bus grant" violation is triggered when WRITE* has been driven low before the
bus has been properly granted to the master. Operation is essentially the same as for "Rule 2.20 : AS* before bus
grant" violation above, except that WRITE* should be substituted for AS* in the diagram. To verify this error, the

following signals must be inspected : BG(3:0)*, BBSY*, WRITE*, AS* and DTACK*. If using an oscilloscope

or external logic analyzer, then BG(3:0)* must be measured directly at the Vanguard slot.

Note that this violation will not be seen if the Vanguard is located at a higher slot number than a master which is
taking over the bus and therefore does not pass a bus grant down the daisy chain.

% Booknarlk
Bgl
AddrFh
AM-HAM
A[31:0]
D[31:0]
Size
Status
Iack
AS*

DS5l=
DS0=
DTACKE=
WRITE=
EERE=*
RETRY=*
ER{3:0)=
BG{3:0)=
PCHEtrg

Field“Valus (us—:) 060

00100000
FEFFFFFF

Tndef

=A==

-

1111
1111
Trig

—0.030

—0.015

0400
]
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2.31 AS* off<30ns

The "Rule 2.31 : AS* off <30 ns" violation is triggered when AS* is inactive for too short a time period (< 30 ns)
between successive bus cycles. To verify this error, the following signals must be inspected : AS* and DTACK*.

The following diagram illustrates normal operation as well as an error condition.

NORMALOPERATIONEXAMPLE

—————Previous cycle ————P }diNewcycle _—

VMEbus specification requirements [¢—30 ns min ————— P
Vanguardrequirements [ —30 ns mn —————— P

AS*

ABNORMAL OPERATION EXAMPLE

AS*

/TRIG

7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

—p Error : Less than 30 ns between
successive AS* pulses
l¢——30ns
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2.35 DSx* on early

The "Rule 2.35 : DSx* on early" violation is triggered when DS0* or DS1* are driven low before DTACK* and
BERR* have gone high (been rescinded after the previous cycle). To verify this error, the following signals must
be inspected : DS0*, DS1*, DTACK* and BERR*.

The following diagram illustrates normal operation, an error condition, and a situation where noise is detected as
this error.

NORMAL OPERATION EXAMPLE

DTACK* or BERR* / \ /

DSO* or DS1* /

Normal : DS0* (or DS1*) asserted when
DTACK* (and BERR*) inactive

ABNORMAL OPERATION EXAMPLE

DTACK* or BERR* / \ /

DS0* or DS1* /

ITRIG

7 clocks + (5035 ms
50-85ms @ 133 MHz

l@— Error : DSO* (or DS1*) asserted when DTACK* (or BERR*) active

NOISE DETECTED AS RULE 2.35 ERROR

DTACK* or BERR* / \ /

DSO0* or DS1* \ N

/TRIG

7 clocks + (5 t035 ms
50-85ms @ 133 MHz|

Sewere ringing during deassertion of DS0* or DS1* caused
Vanguard to trigger as ifa rule 2.35 error had occured

2.37 DSx* off <30ns

The "Rule 2.37 : DSx* off < 30 ns" violation is triggered when DS0* or DS1* are inactive for an insufficient time

period between successive bus cycles (< 30 ns). To verify this error, the following signals must be inspected :
DSO0*, DS1* and DTACK*.

The following diagram illustrates normal operation as well as an error condition.
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2.37 DSx* off <30ns

Note that DSA* and DSB* refer to the first and last transition, respectively, of data strobes DS0* and DS1*.

Note: In addition to its normal function, the "Rule 2.37 : DSx* off < 30 ns" violation may often be triggered by
non-monotonic rising (ending) edges of DS0* or DS1*. Refer to the description of "Rule 2.39 : DSx* skew"
violation which discussed a similar situation.

NORMALOPERATIONEXAMPLE

————————Previous cycle 4%

}diNew cycle —— ——

DsSB*

\

DSA* /

VMEbus specification requirements [€¢—30 ns min ————P»
Vanguard requirements |@——30 nsmn ——— P

ABNORMAL OPERATION EXAMPLE

DSB* \

DSA* /

/TRIG

—P
l¢—30ns

7 clocks + (5to 35 ms)

50-85ms @ 133 MHz

Error : Less than 25 ns between
successive DSx pulses
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2.39 DSx* skew

The "Rule 2.39 : DSx* skew" violation is triggered when, during cycles where both data strobes are driven low,
there is excessive skew (> 20 ns) between the starting edges of the first and second strobe. To verify this error, the
following signals must be inspected : DS0*, DS1* and DTACK*.

The following diagram illustrates normal operation and an error condition.

NORMALOPERATIONEXAMPLE

————  Previous cycle 4% }diNew cycle ——8 —

DSB* \

DSA* /

VMEbus specification requirements [ €——30 ns min ————P»|
Vanguard requirements |——30 ns min ———Ppf

ABNORMAL OPERATION EXAMPLE
DSB* \
DSA* /

ITRIG

7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

—P Error : Less than 25 ns between
successive DSx pulses
l¢—30ns

In addition to its normal function, the "Rule 2.39 : DSx* skew" violation may often be triggered by non-
monotonic rising (ending) edges of DS0* or DS1*. Such behaviour is usually the result of a slow-rising DS0* or
DS1* waveform which dwells near the threshold region for a long time, making it susceptible to multiple
transitions through the receiver's threshold due to any coupled noise. Slow rise time is often caused by excessive
bus capacitance due to board having PCB traces for DS0* and DS1* that are much longer than the specified 2
inches. Such noise is potentially serious since some slaves use the ending edges of DS0* or DS1* for
incrementing counters etc. Multiple edges could cause trouble in that and other cases. Therefore, this alternative
activator of this violation trigger should be investigated carefully.
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2.43 IACK*, AM off early

The master must not change the levels on IACK*, A, AM or LWORD* until 30 ns after AS* is driven low, rule
2.43 [3, page 86]. The protocol checker will only report an error if AM or IACK* changes from the time AS* is
asserted and 30 ns thereafter, instabilities on LWORD* and A is not detected.

Field~Valus (us—:) 060 \ —0.045 \ —0.030 \ —0.015% \ 0.poo
% Bocknark ]
Bgl —

AddrFh AFh " AFh

AM-HAW 1C01 W ATETCE H 1C01

A[31:0] onioooon

D[31:0] FFFFFFFF

Size ooo1io o oogiid

Status ..

Iack | ——

AS* 1} ,

DS1= 1

DS0= 1

DTACK= 1

WRITE= 1

BERE=* 1

RETRY* 1

BR{3:0)* 1111

BG{3:0)= 1111

PCHEtrg Trig
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2.44 AS* off early

The "Rule 2.44 : AS* off early" violation is triggered when AS* is rescinded before the last falling edge on
DTACK*, BERR* or RETRY* occurs. To verify this error, the following signals must be investigated : AS*,

DTACK¥*, BERR*, DSO* and DS1*.

The following diagram illustrates the correct timing relationship between AS* and DTACK*/BERR* for single

transfer and block transfer, as well as an error condition. (BERR* is not explicitly shown in the diagram, but has

the same timing requirements as DTACK*).

NORMAL OPERATION - SINGLE TRANSFER

AS* \
DTACK* ' |/
Normal : AS* held active until DTACK* asserted g—
NORMALOPERATION-BLOCKTRANSFER
AS* \
DTACK* \ [\ / | /
Normal : AS* held active until last assertion of DTACK* —
ABNORMAL OPERATION EXAMPLE
As* \
DTACK* /
/TRIG
Error : AS* deasserted before last assertion of DTACK* —P —
7 clocks + (5to 35 ms)
50-85ms @ 133 MHz

Conditions which could cause this error:

1. Design error in a bus master, in which AS* is rescinded before DTACK* is received.

2. Bus noise (usually due to ringing or ground bounce) which causes AS* to go momentarily inactive (high).

3. Wrong timeout settings. If, for example, a CPU board (master) has a local bus timeout shorter than the VME-
bus timeout and attempts to access a non-existing VME address, a timeout on the local bus may illegally ter-

minate the cycle before BERR* is received on VMEbus.
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2.45 AS* on <30ns

The "Rule 2.45 : AS* on < 30 ns" violation is triggered when AS* is active for too short a time (< 30 ns). To
verify this error, inspect AS*.

The following diagram illustrates normal operation, an error condition, and an example of noise detected as this

Crror.
NORMAL OPERATION EXAMPLE
AS*
VMEbus specification requirements l—30 ns min ————Pp|
Vanguard requirements |@——— 30 ns min ——— P
ABNORMAL OPERATION EXAMPLE
AS*
/TRIG 7 clocks + (5to 35 ms)
50-85ms @ 133 MHz
—P Error : AS* remains active for less than 30 ns
i4¢——30ns
NOISE DETECTED AS RULE 2.45 ERROR
AS* \ N
|
ITRIG
7 clocks + (5to 35 ms)
50-85ms @ 133 MHz
l@— < 30ns
Severe ringing during deassertion of AS* caused
Vanguard to trigger as if a rule 2.45 error had occured
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2.69 VMEG64 Address error

The "Rule 2.69 : VMEG64 address error" violation is triggered when A02, A01, DS1*, DS0* and LWORD¥* are not
all driven low during the address phase of a 64-bit data cycle.

% Booknarlk
Bgl
AddrFh
AM-HAM
A[31:0]
D[31:0]
Size
Status
Iack
AS*

DS5l=
DS0=
DTACKE=
WRITE=
EERE=*
RETRY=*
ER{3:0)=
BG{3:0)=
PCHEtrg

Field“Valus (us—:) 060

A424sMBLT
00100002
11111111

D64

1111
1111
Trig

—0.045

—0.030

—0.015

0400
]

2.96 Signals illegaly changed when RETRY* active

A master that responds to RETRY* must not change the levels on IACK* and AM until it detects the rising edge
of RETRY*, rule 2.96 [3, page 88]. If AM or IACK* change during the time RETRY* is low, an error is reported.
Other properties described in rule 2.96 are not tested.

Field“Value {us—:}) 060 —0.045 —0.030 —0.015 0.Q00
% Booknarlk ]
BgL ——

AddrFh . H

AM-/HAN AZ24sBLT W AZIsELT

A[31:0] 00100002

D[31:0] 11111111

Size THALZ

Status ARetry WInwvalid) ARetry

Iack |  —

AS* 1]

DS51= a

DS0= 1]

DTACK= 1] ,

WRITE= 1]

EERE=* 1

RETRY=* 1]

ER{3:0)= 1111

BG{3:0)= 1111

PCHEtrg Trig
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5.1 Power Monitors timing error

The "Rule 5.1 : SYSRESET* off <4.85 V" violation is triggered when, during power up, the SYSRESET* signal
goes away before the +5V power lines go above 4.85 volts. The VMEbus specification requires that SYSRESET*
be held low until 200 ms after the +5V power goes to 4.875 volts. The Vanguard is more lenient, requiring the
+5V lines to reach at least 4.85 volts before SYSRESET* is released.

The following diagram illustrates normal operation as well as an error condition.

NORMAL OPERATION EXAMPLE

+5 VDC 485V —Pp»

SYSRESET* }/

—> L— Normal : SYSRESET* held active until
+5V goes above 4.85 volts

ABNORMAL OPERATION EXAMPLE

+5 VDC 485V —Pp»
SYSRESET*
/ITRIG \{

> < 7 clocks + (5to 35ms)

50-85ms @ 133 MHz

—P l@— Error : SYSRESET* goes inactive before
+5V goes abowe 4.85 volts
5V voltage low

The "5 V supply <4.85 V" violation is triggered when the +5V power on the bus dips below 4.85 volts. This
trigger is capable of detecting even very brief power dropouts. This type of problem is far more common than is
generally realized.

Conditions which could cause this error:

1. The +5V power at the power supply may be misadjusted to too low a value.

2. The wiring which supplies the +5V power between the power supply and the backplane may be too thin,
resulting in excessive voltage drop. This problem may generally be solved by connecting remote-sense power
supply inputs at the backplane.
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Hidden Grants

The "Grant hidden (Not error)" violation is triggered when the first error condition is detected, if the Vanguard
was unable to fully detect errors on the bus grant daisy chain signals BG(3-0)*, because it was located to the right
of the active master, and the daisy chain was therefore blocked.

This violation does not in itself indicate an error condition, but is a warning that one or more of the following
error conditions may have been hidden from being detected by the Vanguard.

Multiple Grants: Rule 2.20 : AS* Before Bus Grant
BRO* Aborted: Rule 2.28 : IACK* Before Bus Grant
BR1* Aborted: Rule 2.28 : WRITE* Before Bus Grant
BR2* Aborted: Rule 2.28 : LWORD* Before Bus Grant
BR3* Aborted: Rule 2.28 : DSx* Before Bus Grant
Rule 3.6 : BG Before BBSY* Off

Rule 3.10 : BBSY* Off Early

Field“Value {us—:}) 060 s —0.045 \ —0.030 \ —0.015 \ 0.Q00
% Bookmark ]
BgL ——
AddrFh

AM-/HAN ..
A[31:0] FFFFFFFE
D[31:0] FEFFFFFF
Size

Status ..
Iack | —
AS*
DS1=
DS0=
DTACK=
WRITE=
EERE=*
RETRV#* 1
ER{3:0)= 1111
BG{3:0)= 1111
PCHEtrg Trig
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Reserved AM code used

This is not a violation, it is just a warning that one of the reserved AM codes in table 2-3 in the VME64
specification [3, pp 21-22] has been used in a VME transfer that was not an interrupt acknowledge.

Field“Value (us—:) (060 \ —0.045 \ —0.030 —0.015 0.Qoo
% Bocknark ]
Bgl —
AddrFh AFh H APh
AMAHAM 2502 H 2502
A[31:0] noloooon Wooionoon
D[31:0] FFFFFFFF
Size aooiin W 0ooiin
Status
Iack | ——
AS* 1] "
D51 1
D50 1
DTACK= 1
WREITE=* 1]
EBERR=* 1
RETRV=* 1
BR{3:0)% 1111
BG{3:0)= 1111
PCHEtrg Trig
Reserved XAM code used

The XAM code is checked on the first falling edge of DTACK* in 2eSST and 2eVME cycles. If the code is not
among the ones defined in the specifications for 2eSST[1], page 12, or VMEG64x[2], page 58, a warning is issued.

Field~Values {us—:) 060 \ —0.045 \ —0.030 —0.015 0.Qon

% Bocknark ]

EgL —_—

AddrFh AFh H AFh

AM-HAM ‘HE~2=55T HE-Ze55T

A[31:0] oooooson 2341832 i0000s0Z Jiooona0o
D[31:0] oooooooz MBEERYYED VEBRROOSS WO 40017 ypoooo00z
Size

Status

Iack |  ——

AS* o

DS1= 1

DS0= 1} Y

DTACK= 1} Y

WRITE= 1

BERE= 1

RETRY* 1

BR{3:0)= 1111

BG{3:0)= 1111

FCHEtrg Trig
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The Simulator

The Simulator can be used where the Vanguard Hardware is not available. It allows most of the fea-
tures in BusView to be used without having a connection to the Vanguard Hardware.

e Starting the Simulator

e Using the Analyzer with the Simulator

e Using the Statistics Functions with the Simulator
e Using the Protocol Checker with the Simulator

e Using the Exerciser with the Simulator

Note — All features are available in Simulator mode regardless of which options have been
purchased.
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7.1 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|E|

Devices l Advanced ]

Device |

Type | Part: | Serial Mumber | Status

| Mame |

[C]UsBOD
[1192.165.165.100
1 Simulatar
[192.168.168.92

LSE 1240 In Use {USE)

P 24000 10001 Available
Available

TP 24000 10001 Bvailable

Sir

Le
Sirmulator
Tar

[u]: | 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.

Select the Simulator by clicking on the check box and click OK.

2. BusView will begin by performing a scan to find available connections.
3.
4

The next dialog box will ask which mode you wish to run the Simulator, PCI, PCI-X or VME.

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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Using the Analyzer with the Simulator

7.2 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 three trace files for each of the Sampling Modes:

e PCI/PCIX Clock Mode (Multiplexed)

e PCI/PCIX Standard Mode (Demultiplexed)
e PCI/PCIX Transfer Mode (Demultiplexed)
e VME State Mode

e VME Timing Mode

Each of the three 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
Trigger Position %
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

A

Sampling Mode State Mode Timing Mode

e (DEID DI
Position

Trace Files Trace Files

A total of six trace files exist for VME simulation, three each for State and Timing sampling modes.
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7.3 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 (PCI, PCI-X or

VME) and Sampling Modes has been chosen from the Statistics Setup Window

Sampling Mode

Bus Mode

PCl or PCI-X

Clock Mode

Standard Mode

Transfer Mode

\ [ \
Statistics Files u u u

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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7.4 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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7.5 Using the Exerciser with the Simulator
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.

Script Commands operate normally and it is possible to build and execute scripts using the
Simulator. This is useful for debugging scripts offline.

172 Vanguard User Guide Issued May 4, 2004



UMETRO

Exerciser

The Exerciser is used to generate cycles with known characteristics on the VME 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 241.
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8.1 Introduction

FIGURE 8-1

Exerciser
Block Diagram

The main features of the Exerciser

Provides D32, D16, D8 and UAT under A32, A24 and A16 addressing modes plus D64 BLT and
D32BLT under A64, A32 and A24 addressing modes.

As a VME master in DMA mode, the Exerciser provides A64, A32, broadcast A32 and
broadcast A64 2¢SST transaction.

Provides real VME 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 VME board and has 8 MByte slave memory available for use.

DMA transfers can be set up with the Exerciser acting as a “slave” or a “master”.

Can generate any VME interrupts.

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 on the
bus.

Testing behavior during violations.

VANGUARD

Exerciser

Command Memol
Command L. v

Executers

¢Cunmand

VME
Core

VMEBus

Command Memory. This area contains the list of commands that will be executed onto the VME
bus.

Command Executer. Controls the VME Core. It reads commands from the Command Memory
and sends status reports back to BusView.

VME Core. These are the FPGA images used to act as a VME Exerciser.

RAM. This memory area is for use in DMA transfers and in mapping target memory.
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Operation

8.2 Operation

FIGURE 8-2
Exerciser
Window

Exerciser1

Start the Exerciser by right-clicking on the Exerciser folder in the Workspace Window and clicking
on New. Click on Open if you wish to retrieve a previous Exerciser session.

Exerciser Window

The Exerciser Window provides a command line interface to issue commands, and an area where

the results of issued commands are displayed.

Command Line

WME:

Command syntas:

W alue: Mew Address: | | |

s e g
,"l Browwse Results I

Execute |

| Description

| Parameters

dma_abort DMA Abort

Available Commands

Co... | Comments
C Compare <start_addr > <end_addr =[value][repeat][am/xam][data_size][burst_len][local_addr] Compare command allows the use
d Displary <skart_addr =[am/xam][data_size][burst_len][end_addr] Display command allows the user
dls Load Script [file_name] Loads & script
dma DA <src addr=<dst_addr=<transfer_size =[dir][repeatam/xam][data_size][burst_len][start_on_trg][slave_select] DMA (Direct Memory Access) com

D& Abort command aborts any

end Insert End of Scrifecoop End a script loop
F Fill <start_addr > <end_addr = <value =[am/xam][data_size][burst_len][local_addr][slave_select] Fill command allows the user ta fil
h Help [command] Gives help for 'command' or list al
help Help [command] Gives help for 'command' or list al
ink Inkerrupt <enable=<irg_lines=[vector] Interrupt command enables/disat
intack Interrupt Acknowledge  <irq_lines> Interrupt Acknowledge command
io Input Oukput Control <port =[walue] Madify command allows the user
| Load Memory from File  <start_addr > <end_addr =[am/xam][slave _select][file_name] Load command enables the user |
Ic Local Copy <start_addr > <end_addr = <dst_addr = Local Copy command copies from
hS >
IEzerciser Ready
Output fres
Memory Target: COO0746964450000-C0007 464321 2C0CC 123456 7 DMAL @ Executing ]
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The Exerciser toolbar and menu & = & |G @

As an alternative to executing Exerciser commands from the Command

Exerciser | 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 (Slave) dialog.

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 212.

Help

The Exerciser provides several ways of getting help.
e 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.

e (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.

e 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.

176 Vanguard User Guide Issued May 4, 2004



UMETRO

Operation

FIGURE 8-3
Exerciser
Performance
Options

Exerciser Options

Right-click on the Exerciser Window and click Options to open the Exerciser Options Window.

Performance Options

Performance ] System Eontroller] Uszer Input] Output Settings

Bus Level ’i‘
BESY*Release [ROR =
26557 Speed  [VERYSLOW |
Faimess Timer ’m

® Bus Level -Bus Level to use for the commands 0 - 3
e BBSY* Release - BBSY * Release type. Available options are:

ROR -Release On Request.
RWD - Release When Done.
ROC - Release On Clear.
RNE - Release NEver.

® 2eSST Speed - Options are:

VERYSLOW - SST160, effective rate 146MBytes/s.
SLOW - SST267, effective rate 171MBytes/s.
MEDIUM - SST267, effective rate 205MBytes/s.
FAST - SST267, effective rate 256MBytes/s (default).
ULTRAFAST - SST320+, effective rate 341 MBytes/s.

e Fairness Timer - Options are:

Inifinite - Vanguard does not assert a VME request if another request is already
pending on the same level.

20 us - Assert request after 20 micro seconds or when released by other devices.

None - Vanguard asserts the request immediately.
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These options can also be set via the command line prompt with the opt command:
opt <enable>[bus_level] [BBSY release] [2eSST_speed] [fairness_timer]

Argument Description Default
Required Optional Type
enable BOOL 1= Enable Exerciser, 0= Disable Exerciser 0
bus_level number Bus Level to use for the commands 0 - 3 3
BBSY release | text BBSY* release type ROR
ROR = Release On Request.
RWD = Release When Done.
ROC = Release On Clear.
RNE = Release NEver.
2eSST speed | text VERYSLOW = SST160, effective rate 146MBytes/s. | FAST
SLOW =SST267, effective rate 171MBytes/s.
MEDIUM = SST267, effective rate 205SMBytes/s.
FAST = SST267, effective rate 256MBytes/s (default).
ULTRAFAST = SST320+, effective rate 341 MBytes/s.
fairness_timer | number 0= None 0
1=20us
2= Infinite
System Controller
Performance  System Controller l 1ser Input] Output Settings
Arbitration hd
Timeout u] [uz, 0 = no timeout]
® Arbitration - Select the type of VME bus arbitration. Round Robin, or Priority.
e Timout - Timeout for data transfers on the VME bus in micro seconds.
These options can also be set via the command line prompt with the optx command:
optx <enable>[arbitration_type] [timeout]
Argument Description Default
Required Optional Type
enable BOOL 1= set parameters 0
0= reset to default
arbitration_type | text = Round Robin
p = Priority
timeout number Data to bus error timout in microseconds
0 (default) - 255us. Zero means timer is inactive (no timeout)
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FIGURE 8-4
Exerciser User
Input Options

FIGURE 8-5
Exerciser
Output Settings
Options

User Input

Performance] System Controller  User Input DutputSettings]

Iv Require user input on test and compare

Require user input on test and compare -

e [f'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.

e [f disabled and a Test command is running; if an error occurs then testing will
continue. Errors are displayed in the Output Log.

Output Settings

Performance] System Eontroller] User Input Dutput Settings

Mumber of lines in output view: |3192

¥ Log exerciser output ko the following file:

|E:\Documents and SettingshD arenvapplication Databvm

e 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.

e [og exerciser output to the following file: - Selecting this will allow you to specify a file
in which all Exerciser output will be saved.
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8.3 Executing Commands

Executing Single commands

There are 2 ways of executing commands on the Exerciser:

e 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.

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 AM/XAM code used.When executed, the whole list is
transferred to the Vanguard, where it is run in hardware - as fast as possible.

Command Executer @

=] Start Address|End Address| AM-XAM Burst Length Data Size Direction-Data Type Valus~Local Address Slave Select
1 o 0 A32s=Dh 4 Bytes Write Values 1]

Fepeat Count |1 [dec, Oz farever)

Inzert | Add | Delete| Save... | Load... | Ins Import... Addlmport...| | Executel 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 212.
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8.4 Summary of Commands

Master Commands Local Commands Miscellaneous Commands Script Commands

Modify 184 Local Display 201 Refresh 207 Start Recording 213
Write 185 Local Modify 202 Target 208 Stop Recording 213
Fill 186 Local Fill 203 Interrupt 209 Load Script 214
DMA 188 Local Copy 204 Interrupt Acknowledge 210 Run Script 214
Test 191 Local Load 205 Exerciser Options 177 Wait 214
Compare 193 Local Save 206 Help 176 Pause 214
Cycle Sequence 195 Loop 215
Exercise 197 End 215
Load Memory 199 Show 215
Save Memory 200 Comment 215
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Where AM/XAM codes are used, the following table is valid:

TABLE 8-1. Mnemonics for AM/XAM hex codes

Mnemonic
A32LCK
A32nMBLT*
A32nD

A32nP
A32nBLT*
A32sMBLT*
A32sD

A32sP
A32sBLT*
A64MBLT*
A64D

A64BLT*
A64LCK
A32D64 2eSST
A64D64 2eSST
A32D64 2eSSTBC **

A64D64_2eSSTBC **

* Not available in Modify

Value(hex)
05
08
09
0A
0B
0C
0D
OE
OF
00
01
03
04
2011
2012
2021

2022

Mnemonic

CRCSR

A24LCK

A24nMBLT*

A24nD

A24nP

A24nBLT*

A24sMBLT*

A24sD

A24sP

A24sBLT*

Al6nD

Al16LCK

A16sD

** Only used in commands that perform a Write operation.

Value(hex)
2F
32
38
39
3A
3B
3C
3D
3E
3F
29
2C

2D
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Display

Displays Memory space in 256 Byte blocks.

Command Line format:

d <start_addr>[am/xam][<data_ size>][<block len>] [<end addr>]

Argument Description Default
Required | Optional Type
start_addr Hex number | Start address of area to display.
am/xam char Address modifier 0D or
hex value in range 00-3F if am = 20 the A32sP
value should be a 4 digit hexadecimal
number where the 1. byte is 20 and the 2.
byte is the xam code.
Valid xam codes are 11, 12, 21 or 22.
The modifier can also be given as
mnemonic instead of hex, see Table 8-1 on
page 182
data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes 4
block len | unsignedint | block length in cycles 1-256 1
end_addr hex number = End address of the area to display. FF
Maximum is start_addr + FFFF
= Cycle Sequence ] Exercize ] Load kemary ] Save Memary ]
Display | Modfy | wite | Fil | omMa | Test | Compae |

AM &AM Code  |A32:D i

—

Start Address i
End Addresz  |FF

4 Bytes -

[ata Size

| | | Ezecute |

Cloze |

Example: d 80001000 A32sD 4 0

d = Display command

1000 = start address

A32sD = am code

4 = 4 byte accesses (DWORD)
0 = number of bytes

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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Modify

Read and Modify data in memory space.

Command Line format:

m <start_addr>[<am>] [<data_size>]]

Argument Description Default
Required | Optional Type
start_addr Hex number | Start address of area to display.
am char Address modifier 0D or
hex value in range 00-3F A32sP
The modifier can also be given as
mnemonic instead of hex, see Table 8-1
on page 182
data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes | 4

Exerciser Master Commands @

@

Cycle Sequence

Dizplay

AM &AM Code  |A32:D -

Modfy | wite | Fil | oMa | Tes |

[rata Size 2 Bytes

Start Address d

] Exercize ] Load Memary ] Save Memory

|
Compare ]

| | | | Execute |

Close |

Example: m 1000 A32sD 4 r w

m = Modify command
1000 = start address
A32sD = am code

4 = 4 byte accesses
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Write

Used to write data into Memory space.

Command Line format:

w <start_addr>[<am/xam>][<data_size>] [<block len>] [<slave select>]

Argument

Description

Required

Optional

Type

Default

start_addr

Hex number

Start address of area to display.

am/xam

char

Address modifier

hex value in range 00-3F if am = 20 the
value should be a 4 digit hexadecimal
number where the 1. byte is 20 and the 2.
byte is the xam code.

Valid xam codes are 11, 12, 21 or 22.
The modifier can also be given as
mnemonic instead of hex, see Table 8-1
on page 182

0D or A32sP

data_size

unsigned int

Size of each data object 1, 2, 4 or 8 bytes

4

block_len

unsigned int

block length in cycles 1-256

1

slave select

Hex number

The slave select address for 2eSST
broadcast.

Third address phase as 32 bits value
where A[21:1] is used.

0x3FFFFE
(all selected)

Exerciser Master Commands @
jue) Cycle Sequence ] Exercize ] Load kemary ] Save Memory ]
Display | Modify wiite | Fil | oMa | Test | Compae |
AW & XA Code Start Address |0

[ata Size

4 Bytes -

| | | Execute |

Cloze |

Example: w 1000

w = Write command
1000 = start address.

When the block 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 block length.
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Fill
Fills Memory space with a given pattern or value.

Command Line format:

f <start_addr><end addr><value>
[<am/xam>][<data_size>][<block len>][<local addr>][<slave select>]]

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”

am/xam char Address modifier 0D or A32sP
hex value in range 00-3F if am = 20 the value
should be a 4 digit hexadecimal number where
the 1. byte is 20 and the 2. byte is the xam
code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic
instead of hex, see Table 8-1 on page 182

data_size unsigned int | Size of each data object 1, 2, 4 or 8 bytes 4

block len | unsignedint | block length in cycles 1-256 1

local addr | hex number | Local memory address of data pattern

slave select = Hex number | The slave select address for 2eSST broadcast. | 0x3FFFFE
Third address phase as 32 bits value where (all selected)
A[21:1] is used.

Exerciser Master Commands @

o Cycle Sequence ] Exercize ] Load Memary ] Save Memaony ]
Dizplay ] Modify ] Write Fill l Dby ] Test ] Compare ]
AM & #A4M Code Start Address |0

End Address 1]

l— [rata Size ’m
Output Type W alue - Data Walue 1]

’—
| | | | Execute | Cloze |
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Example: £ 1000 10ff o m 4 8

£ = Fill command

1000 = start address

10£f = end address

o = Walking One fill pattern

A32sD =am code

4 = 4 bytes data size and 8 = block 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 1 DMA channel available.

DMA Transfers can be made in three different ways:

® Local to VME - Transfers data from Local (Target) memory to a VME location. i.e from
Exerciser to Device #1 in the diagram shown.

® VME to Local - Transfers data from a VME location to local memory. i.e. from Device #1 to the
Exerciser in the diagram shown.

e VME to VME - Transfers data from a VMElocation to local memory, and then from local
memory to another VMElocation. i.e. from Device #1 to Device #2 via the Exerciser in the
diagram shown.

Device Device
#1 #2

VMEBus

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 <src_addr> <dst_addr> <transfer size> [<data_size>] [<dir>] [<repeat>] [<am/xam>]
[<block len>] [start on_trg] [<slave select>]]

A[21:1] is used.

Argument Description Default
Required Optional Type
src_addr Hex number = Source start address
dst_addr Hex number | Destination start address
transfer_size Hex number | Number of bytes to transfer
data_size unsigned int | Size of each data object 4 or 8 bytes 4
dir char[2] vv =VME to VME memory \a%
vl = VME to local memory
lv = local to VME memory
repeat unsigned_int = Number of times to repeat the DMA transfer 1
0 = forever
am/xam char Address modifier 0D or A32sP
hex value in range 00-3F if am = 20 the value
should be a 4 digit hexadecimal number where
the 1. byte is 20 and the 2. byte is the xam code.
Valid xam codes are 11, 12, 21 or 22.
The modifier can also be given as mnemonic
instead of hex, see Table 8-1 on page 182
block len | unsignedint | block length in cycles 1-256 1
start on_trg | BOOL Start DMA transfer on trigger from the Analyzer
1= Enable
0= Disabled
slave select | Hex number | The slave select address for 2eSST broadcast. 0x3FFFFE
Third address phase as 32 bits value where (all selected)

Exerciser Master Commands @

jue) Cycle Sequence ] Exercize ] Load kemary ] Save Memory
Dizplay ] Madify ] it ] Fill DA ] Test ] Compare
AM &AM Code  |A32:D - Src Address 0
Directian WHE Lo WiME Dsthddess [0
Start DMa Immediately - Transfer Size |4
l— [ata Size 1 Byte =
Fiepeat Count 1 [dec. Oz forever]

| | | Execute |

Cloze |
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Example: dma 10000 20000 1000 4 vv 4

dma = DMA command

10000 = source start address
20000 = destination start address
1000 = bytes to transfer

4= 4 bytes data size

vv = VME to VME transfer

4 = repeat 4 times.

A DMA transfer of 0x1000 bytes from address 0x10000 to address 0x20000 is executed 4 times.
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 is set in the .
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Test

Repeatedly fills Memory space with a given pattern, reads it back, and checks for errors.

Command Line format:

t <start addr> <end_addr> [<value>] [<repeat>] [<am/xam>][<data_size>] [<block len>]

[<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

repeat

Hex number
or char

unsigned_int

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”

Number of times to repeat the DMA transfer
0 = forever

am/xam

char

Address modifier

hex value in range 00-3F if am = 20 the value
should be a 4 digit hexadecimal number where
the 1. byte is 20 and the 2. byte is the xam
code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic
instead of hex, see Table 8-1 on page 182

0D or
A32sP

data_size

unsigned int

Size of each data object 1, 2, 4 or 8 bytes

block len

unsigned int

block length in cycles 1-256

local_addr

hex number

Local memory address of data pattern

Exerciser Master Commands @

jue) Cycle Sequence ] Exercize ] Load kemary ] Save Memory
Display | Modiy | ‘wite | Fil | D& Test ] Compare
A & x40 Code Start Address |0

End Addresz |0
Data Size ’m

Output Type wialking One hd
Fiepeat Count 1 [dec. Oz forever]
| | | | Execute | Cloze |
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Example: t 10000 1ffff o 32 A32sD 4 256

t = Test command
10000 = start address
1f£££f =end address

o = Walking One pattern
32 =repeat 32 times
A32sD = am code

4 = 4 byte accesses

256 = block length.

The result is a test that writes 0xf £ £ £ bytes of walking a one pattern to VME 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 local 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 VME 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 block cycles are
used, an error can occur in the first transfer of the block, but the trigger signal will not be asserted
until the block is finished and the verify process has started.
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Compare

Repeatedly reads Memory space, and compares the data with a given pattern.
Command Line format:

¢ <start addr><end addr> [<value>] [<repeat>] [<am/xam>][<data size>]
[<block len>][<local addr>]]

Argument Description

Required Optional Type

Default

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
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”

am/xam char Address modifier

hex value in range 00-3F if am = 20 the value
should be a 4 digit hexadecimal number where
the 1. byte is 20 and the 2. byte is the xam
code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic
instead of hex, see Table 8-1 on page 182

0D or
A32sP

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 8 bytes

block len | unsignedint  block length in cycles 1-256

local addr | hex number | Local memory address of data pattern

Exerciser Master Commands @

jue) Cycle Sequence ] Exercize ] Load kemary ] Save Memory ]
Display | Modiy | ‘wite | Fil | DMa | Test Campare

Start Address |0
End Addresz |0

AM & =AM Code

Data Size 4 Bytes -
Output Type wialking One hd

Repeat Count 1 [dec. Dis forever)
| | | | Execute | Cloze |
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Example: ¢ 10000 1ffff o 1 A32sD 4 4 rm

c = Compare command
10000 = start address
1£££f = end address

o = Walking one

1 = do not repeat
A32sD = am code

4 = 4 bytes accesses

4 = 4 bytes block length

The result is a test that reads Ox£££ £ 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 local 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 VME 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 block cycles are
used, an error can occur in the first transfer of the block, but the trigger signal will not be asserted
until the block is finished and the verify process has started.
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Cycle Sequence

Generates a sequence of VME cycles. Only error messages are output. This command is useful to
put traffic on the bus.

Command Line format:

q <start_addr><end_addr> [<dir>][<repeat>] [<am/xam>] [<data_size>] [<block len>][<value>]
[<local addr>][<slave select>]

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

repeat

unsigned_int

Number of times to repeat the DMA transfer
0 = forever

Ju—

am/xam

char

Address modifier

hex value in range 00-3F if am = 20 the value
should be a 4 digit hexadecimal number where
the 1. byte is 20 and the 2. byte is the xam
code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic
instead of hex, see Table 8-1 on page 182

0D or A32sP

data_size

unsigned int

Size of each data object 1, 2, 4 or 8 bytes

block_len

value

unsigned int

Hex number
or char

block length in cycles 1-256

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”

local_addr

hex number

Local memory address of data pattern

dir

char

Transfer direction:
r=read
W = write

slave select

Hex number

The slave select address for 2eSST broadcast.
Third address phase as 32 bits value where
A[21:1] is used.

0x3FFFFE
(all selected)
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Exerciser Master Commands @

&  Disply | Modiy | wite | Fil | oMa | Test | Compae |
Cyele Sequence Exercize ] Load Memary ] Save Memory ]
AM & #A4M Code Start Address |0
Direction End Address |0
l— [rata Size 4 Bytes hd
Output Type Walking One -
Fiepeat Count 1 [dec. O iz farever)

| | | | Execute | Cloze |

Example: g 20000 200£ff 1 ¢

q = Cycle Sequence command
20000 = VME start address
200£f = VME end address

1 = never repeat (repeat count 1)

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>] [<block len>][<am/xam>] [<local addr>]

Argument

Description

Required

Optional

Type

Default

start_addr

Hex number

Start address of the fill arca

end addr

Hex number

End address of the fill area

value

repeat

Hex number
or char

unsigned int

The value to fill into the area

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”

Number of times to repeat the DMA transfer
0 = forever

am/xam

char

Address modifier

hex value in range 00-3F if am = 20 the value
should be a 4 digit hexadecimal number where
the 1. byte is 20 and the 2. byte is the xam
code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic
instead of hex, see Table 8-1 on page 182

0D or
A32sP

block_len

local addr

unsigned int

hex number

block length in cycles 1-256

Local memory address of data pattern

Exerciser Master Commands @

wite | Fil |
Exercize

o Display ]

Cycle Sequence

AM & =AM Code

Modify |

DMa | Test |
Load kemory ]

Start Address |0
End Addresz |0

Compare ]
Save Memory ]

Output Type Walking One i
Fiepeat Count 1 [dec. Oz forever]
| | | | Execute | Cloze |
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Example: x 0 8000000 ABBACAFE 0

x = Exercise command

0 = VME start address
8000000 = VME 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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Load Memory

Data files previously generated with the Save or Local Save commands, can be loaded into VME
memory using the Load command.

Command Line format:

| <start _addr><end_addr> [<am/xam>][<slave_select>][file_name]

Argument

Required

Optional

Type

Description

Default

start_addr

end addr

Hex number

Hex number

Start address of the fill area

End address of the fill area

am/xam

char

Address modifier

hex value in range 00-3F if am = 20 the value should be a 4
digit hexadecimal number where the 1. byte is 20 and the 2.
byte is the xam code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic instead of
hex, see Table 8-1 on page 182

0D or A32sP

slave select

Hex number

The slave select address for 2eSST broadcast.
Third address phase as 32 bits value where A[21:1] is used.

0x3FFFFE
(all selected)

[<filename>]

string

Name of the file to load.

Exerciser Master Commands @

File

jue) Dizplay ]
Cuycle Sequence

AM EXAM Code

Modiy | wie | Fil | oMa | Test |

Load kemary

Compare ]
Save Memorny ]

Start Address |0
End Addresz |0

Exercige

e

| | | | Ezecute |

Cloze |

Example: 1 0 fff

0x1000 bytes of data will be loaded from the file to VME memory, starting from VME address

0x0.

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 VME Exerciser window, or any of the ‘Q’, ‘q’, ‘Esc’, or
‘" keys, to abort the Load command.
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Save Memory

Save VME memory to file.
Command Line format:

s<start addr><end addr> [<am/xam>][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
am/xam char Address modifier 0D or A32sP

hex value in range 00-3F if am = 20 the value should be a 4
digit hexadecimal number where the 1. byte is 20 and the 2.
byte is the xam code.

Valid xam codes are 11, 12, 21 or 22.

The modifier can also be given as mnemonic instead of
hex, see Table 8-1 on page 182

[<filename>] | string Name of the file to save the data in.

Exerciser Master Commands @

@  Display | Modi | wite | Fil | oMa | Test | Compae |
Cycle Sequence ] Exercize ] Load Memory Save Memary

Start Address |0
End Addresz |0

AM &AM Code

File:

| | | | Execute | Close |

Example: s 0 fff

The VME Exerciser will perform Memory Read cycles on the VME bus, from start address 0x0 to
end address 0xFFF (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.

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 VME Exerciser window, or any of the ‘Q’, ‘q’, ‘Esc’, or
‘" keys, to abort the Save command.

200 Vanguard User Guide Issued May 4, 2004



UMETRO

Summary of Commands

Local Display

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 0x7FFFFF and can be mapped as target memory using the Target command.

Command Line format:

1d <addr>[<data_size>] [file_name]

-

©  Display | Madiy | Fil

] Copy ] Load Memory] Save Memory]

Start Address |0

Data Size 4 Bytes =
Prew Same | Mext | Guit | Executel Close

Example: 14 200000 2

1d = Local Display command

200000 = Local User Memory start address
2 =2 bytes display format.

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
=
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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.
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

@ Display Modify l Fill ] Copy ] Load Memory] Save Memory

Start Address |0
Data Size 4 Bytes =

Prew Same | Mext | Guit | Executel Close

Example: 1m 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

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

@

Display | Madify Fil

Start Address |0
End Address 0

4 Bytes
Walue hd
a

Data Size

Output Type

[rata Value

l Copy ] Load Memory] Save Memory]

-

Prev |

Same | Mext |

Gluit | Executel

Cloze |

Example: 1£f 100000 1fffff 1234 2

1f = Local Fill command
1000 = Local User Memory start address
1££f = Local User Memory end address
1234 = data to fill into area

2 = data size.
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Local Copy

Copies local user Exerciser memory from one location to another.
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

o Displa_l,l] Modify] Fil Capy ]Load Memory] Save Memory]

Start Address |0
End&ddress |0
Dst Address 0

Prew Same | Mext | Guit | Executel Close

Example: 1c 100000 10££££f 400000

1c = Local Copy command

1000 = Local User Memory start address

10££ = 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.

Command Line format:

1l <start_addr> <end addr> [<filename>]

Example: 11 0 fff

-

@ Display | Modiy | Fil

Start Address |0
EndAddress |0

File:

] Copy  Load Memory l Save Memor_l,l]

Prew

| Same | Mext | Guit | Executel Close

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

In the above example, 0x1000 bytes of data will be loaded from a file to Local User Memory,
starting from local address 0x0.

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 VME Exerciser window, or any of the ‘Q’, ‘q’, ‘Esc’, or
‘" keys, to abort the Local Load command.
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Local Save

Saves Local User Memory to file.
Command Line format:

Is <start_addr> <end 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
[<filename>] | string Name of the file to save the data in.

E x|
o Display] Modify] Fill ] Copy ] Load Memary  Save Memory l

Start Address |0
EndAddress |0

File:

Prew | Same | Mext | Guit | Executel Close

Example: Is 0 fff

The PCI/PCI-X Exerciser will read the Local User Memory from start address 0x0 to end address
0xFFF (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.

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 VME 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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Target

Maps VME target window into Local User Memory. When activated, parts of the Local User
Memory can be accessed by other VME bus masters. This is how the Exerciser can emulate a VME
slave memory device.

Command Line format:

target <enable>[<vme_ base>][size]

Argument Description Default
Required Optional Type

enable BOOL Enable/Disable: 0
1 = Enable
0 = Disable

vme_base hex number | VME start address of the window
Value must be specified if enabled.

size hex number Size in hex bytes 100000 - 800000 800000

Exerciser Target E| E|

™ Enable Memony Window
Memary Window Address: | - |
Memory Size Th -
ak | Cancel

Example 1: target 1 80000000

target = Target command

1 = enable a target window

80000000 = VME start address of window
Example 2: target 0

target = Target command

0 = disable the target window

Status Line Information

The status line at the bottom of the BusView window displays the current target window status.
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Interrupt

The Interrupt command generates VME interrupts.
Command Line format:

int <enable> <irq_line> [vector]

Argument Description Default
Required Optional Type
enable BOOL 1 = Enable Interrupt
0 = Disable Interrupt
irq_line char VME interrupt request line. Valid values are 1
to 7.
vector int The interrupt vectors (0x00-0xFF). Vector to

be returned on interrupt acknowledge is bit 7:3
from this vector and the irq level encoded as
bit 2:0

This command can also be executed by pressing the

el . .
Interrupt button 2 on the toolbar, or clicking @ Feauest | Acknowledge |
Interrupt(s) from the Exerciser menu, and then Veetor! [§T The vectars have it 7:3
. . . common, Bit 20 are
choosing an interrupt from the dialog box that Vector2 (2 encoded as the IR0
. nurnber. W hen editing
appears: Wector3 ’ﬁ one vector, all others are
updated according to
Wezt ’W theze rules.

Wectord ’E

ectors ’f
int = int command Vestor? [07
1 = enable interrupt

2 = interrupt line. Close

Example 2: int 0 2

Example 1: int 1 2

int = int command
0 = disable interrupt
2 = interrupt line.

Status Line Information

The status line at the bottom of the BusView window identifies the active interrupt line. LEDs
marked 1-7are active if the corresponding interrupt line is enabled.

The same information can be found by simply typing “int” at the VME Exerciser prompt.
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Interrupt Acknowledge

The Interrupt Acknowledge command generates interrupt acknowledge cycles on the VME bus.
Command Line format:

intack <irq_lines>

where:

irq_lines - Interrupt line to generate (up to 7 digits each different and in range 1-7).

()
@ FRequest Acknowledge
[~ IRG1"
™IROz
[~ IROZ"
[~ IRO4
™IRO
™ IROE"
[~ IRQF
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8.5 Configuration Scan

The Exerciser can perform a complete scan of VME configuration space. It systematically probes
for all possible devices on the bus that the Vanguard is located on.Performing a Configuration Scan

The Configuration Scan can be started using one of the following methods:

e Click the Config Scan button *~ on the toolbar.
e Click Configuration Scan on the Exerciser Menu.

e 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.

FIGURE 8-6
Configuration
Scan Results

; =48 Bus Header Layout
=11 : YMETRO, INC. - Yanguard ¥ .
Wanmuard VME, buz analyzer and exerciser A
B 2 : VMETRO, INC. - Vanguard VME qu ! ¥
3  Unkown Vendor - Unkovn Devid (- ¢ ©
E@ 3 : Unkown Yendor - Unkawn Dev Configquration Base Address : 080000k
|  Address Offset | Walue | Definition
| 03h | 00k |  Checksum
| 07h,0Bh,0Fh |  E40000h |  Length of ROM to be checksummed
| 13h | &8lh | CR data access width
| 17h | &lh | C5E data access width
w
.; | 1Bh | 0Zh | C3R/CR Space Specification ID
1]
a I 1Fh I A3hirh I Shamld he 'N'. TTaed o didentify & walid CR bt
a | ¥| 1< >

Figure 8-6 shows an example results of a Config Scan command. The tabs Header Layout,
Information and Register display the same information, but in different ways.

e Header Layout - Information is formatted the same as that issued in the VME specification.
e Information - Relevant information is organised together. for example, IDs are shown together.

e Registers - Information is organised by address.

It is also possible to perform a scan from the Host PC. See “Host PC” on page 42 for details.
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8.6 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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8.7 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 custimize 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]

Optional Command argument:
[number of times[ - Number of times to run the script. 1 is default, 0 is run forever

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 segement.

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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A-1 Vanguard Specifications

Power Consumption

TABLE A-1. Vanguard VME 5.0V

Sampling Clock
Min(Idle) Max frequency

1.52A Without Exerciser | 1.68A State mode without Exerciser -
1.52A Without Exerciser | 2.78A Timing Mode without Exerciser | 133 MHz

2.12A With Exerciser 4.0A Timing Mode with Exerciser 133 MHz
General
VME bus: Up to 320 MB/s (2eSST320)
Interfaces: USB port, 12 Mb/s.
Ethernet port 10/100 Mb/s
Power supply +5VDC +/-5% from VME connector or from ext. power supply via front panel
requirements: inlet.
Dimensions: 160 x 233.4 mm (6U)
Compliant to: ANSI/VITA 1-1994 VME64 Standard

ANSI/VITA 1.1-1997 VME64 Extensions
ANSI/VITA 1.5-2003 2eSST

Operating Temperature:  0-50 °C / 32-248 °F

Measurements: Temperature: 0-120 °C/ 32-248°F
Voltage: 3.3V, 5V, 12V
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Analyzer

Trace Memory: 2M x 256 bits (64 MBytes total)

Input channels: 102 bus signals, plus 16 ext. inputs on pin headers.

Monitored signals: A31-01, D31-00, DS1*, DS0*, AS*, LWORD*, DTACK*, BERR¥*,
WRITE*, AM5-0, IRQ7-1*, TACK*, TACKIN, IJACKOUT*, BBSY *,
BR3-0%, BG3- 0IN/OUT*, BCLR*, RETRY*, ACFAIL*,
SYSFAIL*, SYSRES*, SYSCLK*. BG3-0IN/OUT* also clocked
separately, encoded and stored as Bus Level, RMW and Block w/
VMEG64 internally generated.

Trigger: 8 word recognizers covering all 102 VMEbus signals and 16 Ext.
inputs.
True Range & NOT operator on Address/Data. Edge Triggering.

Range: 8 A64 address ranges,
8 D64 data ranges. Inside/Outside.

Sequencer: 16 levels with If, Else, Elsif, Goto, Count, Delay, Trigger, Store, Halt.

Trigger position: 0-100%, 1% resolution

Occurrence/ delay counters: 3 x 32-bits

Trigger Output: LVTTL level trigger output with programmable polarity, level or
pulse. May pulse on each stored sample.
Available on pin header in front panel.

External Inputs: 8 TTL level inputs on pin header

8 TTL level inputs on front panel

Exerciser (Optional Module)

Master: Supports normal, block and RMW cycles on any BR level, selectable RMW, ROR, ROC
release options.

Target: 8MBytes SDRAM memory, with software controlled base address and window size.
Protocol Checker

VME Violations 60 Protocol Violations and 3 Protocol Warnings
Statistics

Event counters: 8 x 30-bits.

Real-Time Statistics Counters: 53 x 30-bits counters.

Time Tag: Range: 7.5ns-1172min

Resolution: 7.5ns

Issued May 4, 2004 Vanguard User Guide 221



Specifications UMETRO

222 Vanguard User Guide Issued May 4, 2004



UMETRO

Signals

This section is a reference to all the signals used by the Vanguard. All the signals are monitored by
the analyzer.
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B-1 VME Signals

Address Lines

A01 - A31 (Address)
Address lines that are used to broadcast a short, standard, or extended address.

AMO - AMS5 (Address Modifier)

Used to broadcast information such as address size, cycle type, and/or MASTER
identification.

DS0*, DS1* (Data Strobe)

Signals used in conjunction with LWORD* and A01 to indicate how many data bytes are
being transferred.

LWORD* (Longword)

Signal used in conjunction with DS0*, DS1*, and AO1 to select which byte locations within
the 4 byte group are accessed during the data transfer.

Data Lines

D00 - D31 (Data Bus)

Bidirectional data lines used to transfer data between Masters and Slaves.

Interface Control Lines

AS* (Address Strobe)

A signal that indicates when a valid address has been placed on the address bus.

DS0*, DS1* (Data Strobe)
On Write cycles, the first data strobe falling edge indicates when the Master has placed valid
data on the data bus. On Read cycles, the first rising edge tells the Slave when it can remove

valid data from the data bus.

In 2eSST write cycles, both edges of DS1 are used to qualify data.

BERR?* (Bus Error)

This signal is generated by a Slave or Bus Timer. This signal indicates to the Master that the
data transfer was not completed.
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DTACK?* (Data Transfer Acknowledge)
The Slave drives DTACK* low to indicate that it has successfully received the data on a
write cycle. On a read cycle, the Slave drives DTACK* low to indicate that it has placed data

on the data bus.

In 2eSST read cycles, both edges of DTACK are used to qualify data.
WRITE*
Used by the Master to indicate the direction of data transfer operations. When WRITE* is

driven low, the data transfer direction is from the Master to the Slave. When WRITE* is
driven high, the data transfer direction is from the Slave to the Master.

RETRY*/RESP*

Slaves can request a retry of the transfer by asserting Retry*/Resp*.

Other VME Connector/Pin descriptions

ACFAIL* (AC power failure)

Used to indicate that the AC input to the power supply is no longer being provided or that
the required AC input voltage levels are not being met.

BBSY* (Bus Bus
Y

This signal is driven low by the current Master to indicate that it is using the bus.

BCLR¥* (Bus Clear)

Generated by an Arbiter to indicate when there is a higher priority request for the bus.

BR]3:0]* (Bus Request 0-3)

Generated by Requesters. A low level on one of these lines indicates that some Master needs
to use the Data Transfer Bus.

IRQ1*-IRQ7* (Interrupt Request)

Generated by an Interrupter, which carry interrupt requests. When several lines are
monitored by a single Interrupt Handler the highest number line is given the highest priority.

IRQ[7:17%, the IRQ field can be negated. There are no predefined symbols, but special
formatting applies. When an IRQ* signal is asserted (i.e. low value), it is displayed with its
IRQ number, non-asserted, (i.e. high value) are displayed as a dot ".".

For example, IRQ5* asserted, and IRQ1* as don't care, and the rest non-asserted, will be
displayed "..5..X".
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SYSCLOCK (System Clock)

Provides a constant 16MHz clock signal that is independent of any other bus timing.

SYSFAIL* (System Failure)

Indicates that a failure has occurred in the system and can be generated by any board on the
VMEDbus.

IACK*
Interrupt Acknowledge.
IACKIO*

Interrupt Acknowledge Daisy Chain.

SERA

Serial Bus A.

SERB

Serial Bus B.

SYSRESET*

System Reset.
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AM/XAM
AM][5:0], the Address Modifier bits.
TABLE B-1. AM/XAM codes’
Predef. Symbol Predef. Symbol
2eVME/2eSST 10000xxxxxxxxX || A32sP 001110xXXXXXXX
2eSST 10000x000100xx || A32sBLT 001111xxxXXXXX
2eSSTBC 10000x001000xx || A64MBLT 000000XXXXXXXX
A32_D64_2eSST 10000000010001 || A64D 000001 xXXXXXXX
A64_D64_2eSST 10000000010010 || A64BLT 00001 1xxXXXXXX
A32_D64_2eSSTBC | 10000000100001 || A64LCK 000100xXXXXXXXX
A64_D64_2eSSTBC | 10000000100010 || CS/CSR 101TT1XXXXXXXX
A32 D32 2eSST 10000100010001 || A24LCK 110010XXXXXXXX
A40_D32_2eSST 10000100010010 || A24nMBLT 111000XXXXXXXX
A32 D32 2eSSTBC | 10000100100001 || A24nD 111001XXXXXXXX
A40_D32_2eSSTBC | 10000100100010 || A24nP 111010xXXXXXXX
2eVME 10000x000000xx || A24nBLT 11101 1XXXXXXXX
A32_D64_2¢eVME | 10000000000001 || A24sMBLT 111100XXXXXXXX
A64_D64_2eVME | 10000000000010 || A24sD 111101XXXXXXXX
A32D32_2eVME 10000100000001 || A24sP 111110XXXXXXXX
A40D32_2¢VME 10000100000010 || A24sBLT 1T1111XXXXXXXX
A32LCK 000101xxxxxxxx || A16nD 101001 xXXXXXXX
A32nMBLT 001000xxxxxxxx || AI6LCK 101100xxxXXXXXX
A32nD 001001 xxxxxxxx || A16sD 101101xxxXXXXX
A32nP 001010xxxxxxxx || A40D 110100xxXXXXXX
A32nBLT 001011xxxxxxxx || A40LCK 110101xxxxxXXX
A32sMBLT 001100xxxxxxxx || A40BLT 110111xxxXxXXXXX
A32sD 001101xxxXXXXX
1. nD - Non privileged data
sD - Supervisor data
nP - Non privileged program
sP - Supervisor program
MBLT - 64 Bit block transfers
BLT - up to 32 bit block transfers
LCK - Lock transfer
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Vanguard Generated Signals

The selection of VME 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.

_Do64 page 228
D32 page 228
2eSSTXfer page 229
2eSSTOdd page 229
2¢eCycle Count page 229
AddrPh page 229
ASToData page 230
Block page 230
BgL page 230
Cycle page 230
DataValid page 230
EXERtrg page 231
Fail page 231
GA[4..0] page 231
Tack (Interrupt Acknowledge)  page 232
P2trg page 232
PCHKtrg page 232
RelTime page 233
RMW page 233
Size page 233
SubUnit page 233
Status page 234
Transfer page 234
D64

Set if 64 bit data transfer.

D32

Set if 32bit data transfer.
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2eSSTXfer

2eSST Transfer rate in MBytes/Sec.
TABLE B-2. 2eSSTXfer

Predef.

Symbol

SST160 00000 | 160 MBytes/sec (Maximum)

SST267 00001 | 267 MBytes/sec

SST320 00010 | 320 MBytes/sec

3USST80 | 10000 | 80 MBytes/sec

3USST133 | 10001 | 133 MBytes/sec

3USST160 | 10010 | 160 MBytes/sec
2eSSTOdd

2eSST Odd bit. This is fetched from D[4] in address phase 2 during 2eVME/SST cycles.

2eCycle Count

Counts the number of data cycles in a 2eVME/SST transfer. A data cycle contains 2 data
beats (rising/falling edge). The counter counts down from the loaded cycle count available
in Address Phase 2. The maximum CycleCount loaded is 0x80 (128), and since there are 2

data beats per CycleCount, the counter is decremented each 2nd data beat.

AddrPh

In Timing Mode, these signals have the following meaning:
TABLE B-3. AddrPh in Timing Mode

Predef.

Symbol

APh 01 2eVME/SST Address Phase 1 / Regular Address Phase
APh2 10 2eVME/SST Address Phase 2

APh3 11 2eVME/SST Address Phase 3

- 00 Not Address Phase

In State Mode only bit 0 is used and has the following meaning;:
TABLE B-4. AddrPh in State Mode

First Data Cycle in a Block/Burst Transfer. Will be set in cycles with only one
data phase, and in both read and write phase of RMW. Will also be set when

RETRY or BERR is active in the 2eVME/SST address phase.

Remaining Data Cycles in a Block/Burst Transfer.
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ASToData

Number of sampling clocks from AS (Address Strobe) to the first data.

Block

Set when Block/Burst cycle.

BgL

BG[3:0]*, internally latched. This field contains bus grant information latched on the falling
edge of BBSY*.

TABLE B-5. BgL signal field

Predef.

Symbol | Comment
-0 BGO* active
-1- BG1* active
-2-- BG2* active
3--- BG3* active
- BG* hidden

Cycle

The Cycle field contains the bus signals that define the current cycle type.
TABLE B-6. Cycle field

Predef.

Symbol

Wr x0 Write

Rd x1 Read

RMW 1x Read Modify Write
DataValid

Set when there is a data cycle on the bus.
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EXERtrg

Exerciser cross trigger. The Exerciser activates this signal if the Compare and Test functions

fail.
TABLE B-7. EXERtrg Field

Predef.

Symbol

Trig The Exerciser cross trigger has triggered.

- The Exerciser cross trigger has not triggered.

X Disable the Exerciser cross trigger cross trigger
Fail

The Fail group contains the two VMEbus fail signals ACFAIL* and SYSFAIL*.
TABLE B-8. Fail field

Predef.
Symbol
AcSy 00 Both ACFAIL and SYSFAIL asserted
--Sy 01 SYSFAIL
Ac-- 10 ACFAIL
— 11 None asserted
GAJ4..0]

Geographical address for the Master is fetched from the following VME signal lines in
Address Phase 2 during 2eVME/SST cycles:

GA[4..0], A[23..16]
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Iack (Interrupt Acknowledge)

Used by an Interrupt Handler to acknowledge an interrupt request. lack is displayed as a

numeric code on the signals A[3:1] and driving IACK* low.

TABLE B-9. Iack field

Predef.

Symbol

TACK1 0001

TACK2 0010

TACK3 0011

TACK4 0100

TACKS 0101

IACK6 0110

IACK7 0111

Undef 0000

IACKx 0xxx Any IACK

----- Ixxx No IACK
P2trg

Cross trigger signal from the P2 Analyzer.
TABLE B-10. P2trg field

Predef.

Symbol

Trig 1 The P2 analyzer has triggered.

- 0 The P2 analyzer has not triggered.

X X Disable the P2 analyzer cross trigger
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 B-11. PCHKTrg Field

Predef.
Symbol

Trig

The Protocol Checker has triggered.

The Protocol Checker has not triggered.

Disable the Protocol Checker cross trigger
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RelTime

Relative Timetag. The time from the previous to the current sample.

RMW

Set when RMW cycle.

Size

TABLE B-12. Size field

Predef.

Symbol

UNAL3L | x000100
UNAL3H | x000010
WORD x00x001
UNAL2 x001000
UBYTE x00x011
LBYTE x00x101
D32 xx1xxxx
D64 x1xxxxX

SubUnit

SubUnit number in Master. SubUnit is fetched from A31-A24 in address phase 2 during
2eVME/SST cycles.
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Status

The bus cycle status field.
TABLE B-13. Status field

Predef.

Symbol

Data 1111 Data Transfer

BERR 0011 Bus error

Err 1011 Illegal combination of signals
0111 Idle (not defined)

ARetry 010x Address Retry for 6U

DRetry 000x Data Retry for 6U

DInvalid 110x Data Invalid for 6U

ARetry3U | 01x0 Address Retry for 3U

DRetry3U | 00x0 Data Retry for 3U

DInvalid3U | 11x0 Data Invalid for 3U

Transfer

TABLE B-14. Transfer Field

Predef.

Symbol | Start

Start 11 Start of a Block Transfer
Block |01 Inside a Block

Single | 10 Single Transfer

- 00 Idle
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Index

Symbols bus devices 211
30 bus mode 34
! bus scan 211
NOT operator 53 bus transfer rate 88
BusView
Numerics connection 30
Ext 20 connection status 35
64 bit 57 controls 32, 36
install 30
A menu 35
absolute time 69 multiple sessions 39
accumulate statistics 88 starting 30
address incrementing 10 updating 40
alphanumeric trace 67, 71 windows 32
analyzer
concept 2 C
connection status 35 carrier card 4
options 46 charts
overview 43 types 108
procedure 44 coax cable 23
sampling 5 Command Executer
setup 45 Exerciser 176
status 34 comparator
Anything event 52 event 44
arbiter 89 Compare
latency 98 command 193
compare
B two traces 80
binary detail 57 Configuration Scan 176,211
bookmarks 72, 76 connection
burst length distribution 95 problems 30
bus connection status 35
efficiency 91 count
utilization 91 events 62
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counter

statistics 87
counters

hardware 103, 105
crossover cable 25
customized chart

editing 103
customized charts 102
Cycle Sequence

command 195

D
daughter card 3
decoding 71
delay

event 62
device

in use 31
device name 27
DIP switches

VME Exerciser 21
Display

command 183
display

messages 19
DMA

command 188
DMA transfers 15
Dot Matrix display 26

E
EO0-E15 20
edge jumping 74
edit

trace 68
efficiency 91
ELSE 61
ELSIF 61
emulation 15
Err LED 19
Ethernet

connector 20

crossover cable 25
Event

range 57

single mode 59
event

binary 57

sequencer 60
Event Counting 99
event pattern 45
event patterns 52, 53
Events

adding and removing 55
events 45
Exer LED 19
Exercise

command 197
Exerciser

enable/disable 175

features 174

help 176

Performance 177

scripts 213

setup 175

tools 176

using the .. 180

VME module 21
exerciser

overview 15

scripts 15
Exerciser Commands 181

Compare 193

Display 183

DMA 188

Exercise 197

Fill 186

Load 199

Local Copy 204

Local Display 201

Local Fill 203

Local Load 205

Local Modify 202

Local Save 206

Modify 184

Refresh 207

Save 200

Test 191

Write 185
Exerciser CommandsCycle Sequence 195
EXERtrg 231
EXT.PWR 22
external inputs 20, 49
external power 22

connector 19
external temperature 20

probe 23
external trigger

cable 23

F
Fields 53
adding and removing 54
options 54
properties 56
Fill
command 186
firmware 27
first line 72
fixed IP address 30

G
G/Trig 122
connector 20
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global decoding 71
goto 62

H
HALT
sequencer 63
hardware
description 17
hardware counters 103, 105

I
IF 61
incrementing address 10
input
temperature 20
inputs
external 20, 49
Interrupts
Exerciser 176
interrupts 16
IP address 31
fixed 30

J
jump tools 72,75

L
LAN
LEDs 20
last line 72
latency
Exerciser 177
LED
dot matrix display 19
system 19
LED display 26
LED Dot Matrix Display 19
line/time 72
Load
command 199
Local
Exerciser 176
Local Copy
command 204
Local Display
Command 201
Local Fill
command 203
Local Load
command 205
Local Modify
command 202
Local Save
command 206
logical operators
for sequencer 63

M
Markers 76

XY, Z 72
masks

statistics 87
Master

Exerciser 176
MB/s 89
meters

bus utilization 92

voltage and temperature 83

Modify

command 184
mouse control 36
multiple sessions 39

N
network connection 24
Notes 50

(o)
OK LED 19
One to One 87, 100
operating modes

protocol checker 119
optx

Exerciser command 180
oscilloscope 122
overhead 91

P
patch 40
patch cords 23
pattern 52
PCI.LPWR 22
play statistics 114
power
external source 22
predefined setups 37
protocol checker
classic view 118
options 119
overview 11
reset 119
setup 118
protocol violation
lamp 35
protocol violations
details 120
VME 123

R
range

in event patterns 57
Refresh

command 207
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relative time 69
rescan bus 31
reset

option 27
reset button 19

S
SAM 3
sample rate

statistics 88
sampling

events in sequencer 61
sampling mode 45
Save

Exerciser command 200
save

trace lines 79
scan bus 31
scripts

exerciser 15
selftest 27
sequencer 7

HALT 63

IF,ELSIF,ELSE 61

notation 60

operators 61

sampling 61

setup 64

storing 61

trigger 63
sequencer mode 60
sequncer

syntax 60
sessions

multiple 39
signals

adding 69

removing 69
simulator 31

starting 168
single event mode 59
State Analyzer

options 46

overview 44

setup 45
state analyzer 5
state analyzer module 3
static IP address 30

overview 13, 85

play 114

pre defined 13

pre-recorded files 114

setup 13

setup files 112

types 86

user defined 14, 103
status 32, 34

bar 34

device in use 31

log 34
store 45

events in sequencer 61
system controller

VME 21
System LEDs 19

T
Target
Exerciser 176
target
memory 15

temperature input 20
templates 38
Test
command 191
time units 638
tools 32
trace
alphanumeric 9
alphanumeric display 67
alphanumeric formatting 71
compare 80
counting 82
display 8
editing 68
formatting 70
jump 72
load 78
navigating 71
new 78
options 68
run 49
save buffer 79
save lines 79
searching 72
show 49

Statistics waveform 10
setup 87 waveform display 75
statistics trace buffer 44
chart files 113 memory 5
charts 102 save 79
customized 103 size 46
event selection 87 trace display 67
options 88 options 68
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Trig LED 19
trigger 45, 48
conditions 5, 6, 7
in sequencer 63
output 48
position 47
trigger line 72
trigger output 24

U
USB

connection 31
USB Mini-B port 20

\"
Vanguard

concept 2

overview 2

status 34
violations

clearing 119
VME

system controller 21
VME protocol violations 123
voltage

meter 83

w
watchdog 27
waveform display 75
workspace 32, 33
Write

command 185

X

X
don’t care 53
X-marker 72

Y
Y-Marker 72

4
Z-Marker 72
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Ordering Information

Vanguard VME
VG-VME VME State Analyzer, 133 MHz Timing Analyzer and Statistics
Module. This board has NO PO connector mounted. Includes BusView
GUL
VG-VMEP0 VME State Analyzer, 133 MHz Timing Analyzer and Statistics
B Module. Includes PO connector to allow Vanguard PMC module to
access 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.
VG-PMC PMC State Analyzer and Statistics Module. (Single PMC for all
) functions) Includes BusView GUI. Can operate as PO PCI/PCI-X Bus
Analyzer for VG-VMEPO.
Vanguard PCI

133MHz PCI-X & PCI State Analyzer and Statistics Module for 5V

VGPCL 433V systems.
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.
VG-E2 133MHz PCI-X & PCI Enhanced Exerciser, Error Injector and
) Compliance Checker license key for Vanguard product line.
Related Products
VG-cPCI CompactPCI-X & CompactPCI State Analyzer and Statistics Module
< for 5V and 3.3V systems.
Includes cPCI carrier, SAM and BusView GUI.
(See separate data sheet)
VG-PMC PMC State Analyzer and Statistics Module.

(Single PMC for all functions)
Includes PCI-X carrier, SAM and BusView GUI.
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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
E-mail Support support@vmetro.com
Website WWwWw.vmetro.com

Europe and the rest of the world

Phone +47 22 10 60 90
Fax +47 2210 62 02
E-mail Support support@vmetro.no
Website WWWw.vmetro.com
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lechnical Support

In order for us to provide fast technical support, please provide the following information:

® The version of Busview you are using.

The full version number can be found by clicking About on the Help menu.
e Bus mode used.
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.

® 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.

® [og files and trace files

North and South America

Telephone Support (281) 584-0728

Fax (281) 584-9034
E-mail Support support@vmetro.com
Website WWWw.vmetro.com

Europe and the rest of the world

Telephone Support +47 22 10 60 90
Fax +4722 10 62 02
E-mail Support support@vmetro.no
Website WWWw.vmetro.com

Issued May 4, 2004 Vanguard User Guide 243



UMETRO

References

American National Standard for 2eSST, ANSI/VITA 1.5-2003
American National Standard for VME64 Extensions, ANSI/VITA 1.1-1997

American National Standard for VME64, ANSI/VITA 1-1994

244 Vanguard User Guide Issued May 4, 2004



	VANGUARD User Guide
	Preface
	Contents
	Figures
	Tables

	1 Product Overview
	1.1 Overview
	Vanguard
	The Tools
	The Hardware
	SAM (State Analyzer Module)
	VME Carrier Card

	The Software - BusView®

	1.2 State Analyzer
	Sampling
	Trigger Conditions
	Sequencer

	Trace Display

	1.3 Protocol Checker
	Features

	1.4 Statistics Functions
	Pre-defined Statistics
	User Defined Statistics

	1.5 Exerciser
	Emulation
	Scripting
	DMA Transfers
	Target Memory
	Generate VME Interrupts


	2 Hardware Description
	2.1 Vanguard VME Assembly
	2.2 Vanguard Hardware Features
	LED Dot Matrix Display
	System LEDs
	External Power Connector
	Ethernet Connector
	LAN LEDs
	Trigger Output
	External Inputs
	Temperature Input
	USB Mini-B port

	2.3 Exerciser
	Exerciser DIP switch settings
	Installing the Exerciser Module

	2.4 External Power
	2.5 Miscellaneous Parts
	External Temperature Probe
	Patch Cords
	50W BNC Coax External Trigger Output cable

	2.6 Hardware Menu
	Options
	Trigger Output
	Network Connection
	LED Display

	Info
	Change Device Name
	Selftest
	Reset
	Firmware Watchdog

	2.7 Moving the SAM
	Removing a SAM
	Installing a SAM


	3 Getting Started with BusView®
	3.1 Starting BusView®
	Connection Problems
	Using a fixed IP address
	Disconnecting / Reconnecting
	Device Information dialog

	3.2 Window Elements
	Workspace Window
	Workspace Files

	Status Window
	Status Log Options

	Status bar
	Tools Area
	Menus bar

	3.3 Controls
	Mouse Control
	Keyboard Control
	Within dialog boxes


	3.4 Predefined Setups
	3.5 Templates
	3.6 Multiple BusView Sessions
	3.7 Updating Software
	3.8 Customizing BusView
	3.9 Host PC
	System Memory Allocation
	Configuration Scan


	4 State Analyzer
	4.1 Introduction
	4.2 Analyzer Setup Window
	Window Layout
	Analyzer Setup Options
	Trace/Trigger Control
	Trace Size
	Trigger Position
	Trigger Output Mode
	Timing Mode Frequency
	External Inputs
	Trace Run
	Trace Show for Timing Mode
	Note


	4.3 Sampling Modes
	State Mode (Synchronous)
	Timing Mode (Asynchronous)

	4.4 Event Patterns
	Events
	VME0-VME7
	Anything

	Patterns
	Editing Event Patterns
	Editing Fields
	“Don’t Care” value for Signal Fields
	Field Options

	Manipulating Field Columns
	Adding Field Columns
	Removing Field Columns
	Clearing Field Columns
	Moving Field Columns

	Manipulating Event Rows
	Delete an Event row
	Clear an Event row
	Rename
	Copy & Paste an Event row

	Field Properties
	Address and Data Options


	4.5 Single Event Mode
	4.6 Sequencer Mode
	Notation
	Syntax
	Operators
	Sampling
	Store
	If / Elsif / Else
	Goto
	Count
	Delay
	Trigger
	Halt
	Logical Operators

	Summary of implicit Actions and Transitions
	Using the sequencer
	Selecting Parameters
	Inserting and Deleting Statements.
	Sequencer Example
	Using Graphical representation


	4.7 Trace Display
	Trace Display Options
	Editing the Trace window
	Absolute or Relative Time in the Trace Window
	Formatting Options


	4.8 Alphanumeric Trace Display
	Changing the Alphanumeric Formatting Template
	Navigating the Trace Buffer in Alphanumeric Mode
	Mouse and keyboard

	Jump Tools
	The Search tools

	4.9 Waveform Trace Display
	Navigating the Trace Buffer in Waveform Mode
	Mouse and keyboard
	Jump tools
	Markers
	Bookmarks

	Additional Windows
	Search tools

	4.10 Trace Handling
	Open a new Analyzer Setup File
	Loading an Analyzer Setup File
	Analyzer Setup Options
	Navigation Toolbar
	Trace Files
	Save as
	Trace File Size

	Trace Compare
	Trace Counting

	4.11 Voltage and Temperature Meters
	Temperature and Volt Meter Options


	5 Statistics Functions
	5.1 Introduction
	Statistics Setup Window
	Statistics Setup Options
	General
	Bus transfer Rate
	External Inputs
	Statistics Run
	Note


	5.2 Pre-defined Statistics
	Bus Utilization
	Bus Utilization Meter
	Transfer Rate per Bus Level
	Transfer Rate per Transfer Type
	Block Length Distribution
	Interrupt Distribution
	Interrupt Service Time Distribution
	Arbiter Latency

	5.3 User-defined Statistics
	Event Counting
	One to One mode
	Counter mode

	Customized Charts
	Adding, Deleting and Renaming Customized Charts.
	Insert a new chart
	Delete a chart
	Rename a Chart

	Editing a Customized Chart
	Editing a Chart Display Element
	Building Equations


	5.4 Hardware Counters
	5.5 Statistics Charts
	Chart Type
	Geometry
	Maximum Scale
	Axis/Grid
	Miscellaneous

	5.6 Statistics Files
	Statistics Setup Files
	Open a new Statistics Setup File
	Load a Statistics Setup File
	Save a Statistics Setup File

	Statistics Setup Options dialog
	Open the Statistics Setup Options dialog

	Statistics Chart File
	Display Statistics Charts
	Save a Statistics Chart File
	Load a pre-recorded Statistics Chart File
	Statistics Playback Control



	6 Protocol Checker
	6.1 Introduction
	Verification of Detected violations
	Invisible Violations


	6.2 Operation
	Protocol Checker Options
	Operating Modes
	Lock Modes
	Run Control

	Using the Protocol Checker
	Protocol Checker Output Signal
	Trigger External Instruments on Violations

	6.3 VME Protocol Violations
	Summary of VME protocol violations


	7 The Simulator
	7.1 Starting the Simulator
	Step-by-step Instructions to start the Simulator

	7.2 Using the Analyzer with the Simulator
	7.3 Using the Statistics Functions with the Simulator
	7.4 Using the Protocol Checker with the Simulator
	7.5 Using the Exerciser with the Simulator

	8 Exerciser
	8.1 Introduction
	8.2 Operation
	Exerciser Window
	The Exerciser toolbar and menu
	Help
	Exerciser Options
	Performance Options
	System Controller
	User Input
	Output Settings


	8.3 Executing Commands
	Executing Single commands
	Executing Multiple Commands
	Command Executer
	Scripts


	8.4 Summary of Commands
	8.5 Configuration Scan
	Bus Devices

	8.6 Using Scripts
	Record a Script
	Execute a Script

	8.7 Exerciser Script Commands

	APPENDIXES
	A Specifications
	A-1 Vanguard Specifications
	Power Consumption
	General
	Analyzer
	Exerciser (Optional Module)
	Protocol Checker
	Statistics


	B Signals
	B-1 VME Signals
	Address Lines
	A01 - A31 (Address)
	AM0 - AM5 (Address Modifier)
	DS0*, DS1* (Data Strobe)
	LWORD* (Longword)

	Data Lines
	D00 - D31 (Data Bus)
	Interface Control Lines
	AS* (Address Strobe)
	DS0*, DS1* (Data Strobe)
	BERR* (Bus Error)
	DTACK* (Data Transfer Acknowledge)
	WRITE*
	RETRY*/RESP*

	Other VME Connector/Pin descriptions
	ACFAIL* (AC power failure)
	BBSY* (Bus Busy)
	BCLR* (Bus Clear)
	BR[3:0]* (Bus Request 0-3)
	IRQ1*-IRQ7* (Interrupt Request)
	SYSCLOCK (System Clock)
	SYSFAIL* (System Failure)
	IACK*
	IACKIO*
	SERA
	SERB
	SYSRESET*
	AM/XAM

	Vanguard Generated Signals
	_D64
	_D32
	2eSSTXfer
	2eSSTOdd
	2eCycle Count
	AddrPh
	ASToData
	Block
	BgL
	Cycle
	DataValid
	EXERtrg
	Fail
	GA[4..0]
	Iack (Interrupt Acknowledge)
	P2trg
	PCHKtrg
	RelTime
	RMW
	Size
	SubUnit
	Status
	Transfer



	Index


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


