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1 Introduction

This document contains a description of the LeCroy Verification Script Engine (VSE), a new ultility in the
PETracer™ software that allows users to perform custom analyses of PCl Express™ (PE) traffic, recorded using
the new generation of PCI Express protocol analyzers.

VSE allows users to ask the PE Tracer application to send some desired “events” (currently defined as
packets, link transactions or split transactions) from a PE trace to a verification script written using the CATC
script language. This script then evaluates the sequence of events (timing, data or both) in accordance with
user-defined conditions and performs post-processing tasks; such as exporting key information to external text-
based files or sending special Automation/COM notifications to user client applications.

VSE was designed to allow users to easily retrieve information about any field in a PE packet header or
link/split transaction, and to make complex timing calculations between different events in a pre-recorded trace.
It also allows filtering-in or filtering-out of data with dynamically changing filtering conditions, porting of
information to a special output window, saving of data to text files, and sending of data to COM clients
connected to a PETracer application.
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2 Verification Script Structure

Writing a verification script is easy, as long as you follow a few rules and have some understanding of
how the PE Tracer™ application interacts with running scripts.

The main script file that contains the text of the verification script should have extension .pevs, and be
located in the subfolder ..\Scripts\VFScripts of the main PE Tracer folder. Some other files might be included in
the main script file using directive %include. (see the LeCroy PE Tracer File Based Decoding user manual for
details).

The following schema presents a common structure of a verification script (this is similar to the content
of the script template [VSTemplate.pev_] which is included with VSE):

VS1. pevs

Verification script

Brief Description:
Perforns specific verification

HHHFEHHIEH

B

# Module info
R
# Filling of this block is necessary for proper verification script operation...
B
set Modul eType = "Verification Script"; # Shoul d be set for all verification scripts
set Qut put Type "VSs'; # Shoul d be set for all verification scripts that

# output only Report string and Result.

set | nput Type = "VS",
set DecoderDesc = "<Your Verification Script description>"; # Optional

BHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
#

# include main Verification Script Engine definitions

#

% ncl ude "VSTool s.inc" # Shoul d be set for all verification scripts

B g g i S 2]
# d obal Variabl es and Constants
HHHHH TR TR R R R R R R R R R R R R R R R R R R R R R R R

# Define your verification script-specific global variables and constant in this section...
# (Optional)

const MY_GLOBAL_CONSTANT
set g_Myd obal Vari abl e

10;
0;

TR i I i R i B i B R i B it i i ot

T T R T R R R T R
# OnStart Script ()

B e R e R e R L e R N ey ey S N ey IR
#

# It is aminintialization routine for setting up all necessary
# script paranmeters before running the script.
#

BHHHH B R R
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OnStart Script ()

{
BHHHH R R R R

# Specify in the body of this function the initial values for global variables
# and what kinds of trace events should be passed to the script.
# ( By default, all packet |evel events fromall channels
# are passed to the script.
#
# For details — how to specify what kind of events should be passed to the script
# please see the topic ‘sending functions’.
#
# OPTI ONAL.
I PP RO
g_M/d obal Vari abl e = 0;
# Uncomment the line below - if you want to disable output from

# Report Text ()-functions.
#
# Di sabl eQut put ();

}

R T R R R R R T R
# ProcessEvent ()

B e R e R R R L e R N ey ey R N ey IR
#

HHHH R R R R R R R R R R R R
# 1t is a main script function called by the application when the next waited event

# occured in the evaluated trace.

#

# 111 REQURED !!! — MJUST BE | MPLEMENTED I N VERI FI CATI ON SCRI PT

P PP R

ProcessEvent ()

{

# Wite the body of this function dependi ng upon your needs.
# |t mght require branching on event type:

# select {

in. TraceEvent == ...:

in. TraceEvent == ...:

#
#
# ..
#}

return Conplete();

}

B G A G R G G G T G G G T B G i
#  OnFinishScript()

HHEHH T P TG T
#
B A
# 1t is a main script function called by the application when the script conpleted

# running. Specify in this function sone resetting procedures for a successive run

# of this script.

#

# OPTI ONAL.

P P RO P
OnFi ni shScri pt ()

{

}
BHHHH R R R R

return O;

T T R R R T R
# Additional script functions.
B e R L e R e e R L e R N ey ey R N e IR
#
# Wite your own script-specific functions here...
#
B e R L e e R L e R N ey Ry L N ey IR
MyFunction( arg )
{

if( arg == “My Arg” ) return 1;

return O;
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3 Interaction between PETracer and a verification script

When a user runs a script against a pre-recorded trace, the following sequence occurs:

1. Prior to sending information to the script's main processing function ProcessEvent(), VSE looks for the
function OnStartScript() and calls it if it is found. In this function, setup actions are defined, such as
specifying the kind of trace events that should be passed to the script and setting up initial values for
script-specific global variables.

2. Next, the VSE parses the recorded trace to verify that the current packet or other event meets specific
criteria — if it does, VSE calls the script's main processing function ProcessEvent(), placing information
about the current event in the script’s input context variables.

(Please refer to the topic Input context variables later in this document for a full description of
verification script input context variables )

3. ProcessEvent() is the main verification routine for processing incoming trace events. This function must
be present in all verification scripts. When the verification program consists of a few stages, the
ProcessEvent() function processes the event sent to the script, verifies that information contained in the
event is appropriate for the current stage, and decides if VSE should continue running the script or, if the
whole result is clear on the current stage, tell VSE to complete execution of the script.

The completion of the test before the entire trace has been evaluated is usually done by setting the
output context variable in this manner:
out.Result = _VERIFICATION_PASSED or _VERIFICATION_FAILED.

(Please refer to the topic Output context variables later in this document for a full description of
verification script output context variables)

NOTE: Not only does a verification script evaluate recorded traces against some criteria, but it can also
extract information of interest and post-process it later by some third-party applications. (There is a set
of script functions allowing you to save extracted data in text files or send it to other applications, via
COM/Automation interfaces.)

4. When the script has completed running, VSE looks for the function OnFinishScript() and calls it if
found. In this function, some resetting procedures can be done.
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The following figure illustrates the interaction between the PE Tracer™ application and a running verification
script:

Yerification Script PETracer Application
{Fun verification scnipt)
Call. . ) _
- !Startlnu Y5E runnimg .. |
[ FPacket R_' TLF | [ |[ Requesteno [Tag|[ Ceviceln |
| 0 [ 1z ] | oowooioo || ooozs . [1s|[ ooaoss |
Packet [AckMak_zeq Num|[ CEC 16 ||
1 H'_” DLLF ” Ack [ 13 |[2=2ECA |[0.000 ns| o000 . 000 oOa
FrocessEwent () Call-- [TPacket [_ [ TLF ¥ [ ZpiD |[ Eequestent [Taa|[ completenn |
Lt ] [ q o I |
(F expected everd ) [ S |H"|| == || “" [ oowin || ooioos [ iE || oodoss |
Facket E [AckHak_Seq Mum]|[ cre 15 ]
3 | DLLP ” AcE [ 23 [ox0s534 ||0.000 ns [ 0000 . 000 OO0
]
[ Packet [ T ] [ |[ Requestens [Tag][ Ceviceln |
R—
Call [ 4 HEE [ ooooioo || o010z 25 |[ ooanses |
FProcessEwent () _1 - -
(K expected event 7 Packet [AckMak_Seq Mum|[ cRE 15 ||
I = Fe| DLLF Ack [ EE] |[ 0xps534 |[0.000 ns| o000 . 000 000
[ Packet J_|[ TLFP | [ D [ Requestenn [Tag][ completenn ||
ProcessEuvent (1 | (It'u;ezﬂi-é ; | & |H"| EEI =P | 10:01010 || oo1ozs [25 | oodoss
Facket E [AckHak_Seq Mum]|[ cre 15 ]
7 | DLLP ” AcE [ 33 (@104 ||0.000 ns 0000 . 000 000
[ Packet [ T ] [ |[ Requestens [Tag][ Ceviceln |
[ E R_' EEI | oowooioo || ootozs [26 || ooaoss |
ProcessEvent (] | - Call-- = : —_— == === \
(K expected evert ) Fadiet o\ oip I aop [PotHak_ceq tum|[ERe 16 ||
o [ EE |[2=B225 |[0.000 ns| 0000 . 000 OO
H Data... [ Packet |H [ TLE ][ [ Cpis [ Requestenn [Tagl[ completeno |
— Zpl - . = i
¥ ¥ | 10 | EEE | 10:01010 || oo1ozs 26| oogoss |
1
Teut COH Fadiet E [Eknak_zeq Hum|[CRec 16 ||
File Client 11 | DLLP ” Ack [ X |[[0xF3&1 |[0.000 ns| 0000 . 000 OO0
|
[ Packet [SSI[ TLP | [ |[ Requestenn [Tag|[ Ceviceln |
[ 12 [ 2 ] | oowooioo || ootozs [27 | ooaoss |
ProcaessEvant () _
Sut oot Feok = Packet H+—|| BLLE ” v |Ad-.Na|-.::eq Hum|[ ERE ;IE Il mﬁ
_VERTFICATION_PASSED Call.. | 13 [ o6 |[oxFaoz |[0.000 ns| 0000 . 000 000
hfe ected
o "y [ Packet J_|[ TLFP | [ D [ Requestenn [Tag][ completeno ||
;:fumitﬂ?f_mﬂ-m et ) [ 1= |H"|| =5 || " [ doowin || ooioos o7 || oodose |
COMD cITPl D
pa-lc:ﬂ E| DLLP ” ACk IAd"Nahaieq Num” 5?305;2 Hu:u 000 ns | 0000 . 000 001
OnFinishSoript () a11. . | [ FPadket R_' TLP | [ |[ Requestenm |T_a_g|| DevicslD [
[ 15 [ = | |  oowooioo || oonozs [ 57 | ooanoss |
Packet [AckMak_zeq Num|[ CEC 16 ||
/ | \\ 17 H'_” DLLF ” Ack [ 27 |[ 05952 ||0.000 ns| o000 . 000 001
[ Packet |H‘_| TLE |[® pl [ D [ Requestenn [Tagl|[ completeno |
- A | 18 | | | 10:01010 | R | R
PASSED DONE
s - . Finizhing T5E running ... .. |
Terification Script resultzs |

Note: The Verification script result "DONE" occurs when the script has been configured to extract and display
some information about the trace, but not to display PASSED/FAILED results. To configure a script so that it only
displays information — place a call somewhere in your script to the function ScriptForDisplayOnly()in
OnStartScript(), for example.
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4 Running verification scripts from the PETracer

In order to run a verification script over a trace - you need to open the PE Tracer™ main menu item
Report\Run verification scripts... or push the icon on the main toolbar if it is not hidden.

e LeCroy PETracer(TM) PCI Express Protocol Analyzer, - [C:\Program, FilesMCATC\PETracer\Sample

Ele Setup Record Generate | Report  Search  Wiew  Tools  Window  Help

= HEESE ”ﬂ‘ h‘g %@ File: Infarmation EELE ORD ‘D.;Lg, [ @

L]
Fadiet TLF | T g Error Summary celD |[Reakter][1st BE| ECRC |
1] IEER | oowoi 05s [ owioo [ 111 ][ exTIzoeTIs | C

Timing Calculations

S ” ” — %
|—|F€o— DLLP [ ack }—-— ' -
1 1= g Traffic summary . D00 000 095 5

[ Packet |H'_| TLE |[* cpl [ Cplc o leternn [ Status  |[BCM]Byte Snt]iwr Addr]
z == | [ iooic Bus utilization oss || sc || o 4 | oo
Fadet Aditak_S LB [ink Tracker Stamp
E E‘ el ” Lotz EE 45 U . 000 D00 240 &
[[FPacet SN[ TLF | [ TiC ko WiZ Mapping celD [Regbkter][1st BE]| ECRC |
| 4 HEE [FEEE] 05s [ oxiod [ ][ ox3TEDs0IE | ¢

: . v
TN P PR X IE T Configuration Space
= 23 lﬁm L 000 000 365 &
5

== Run verification scripts, ..
[ Packet TLF CplC leternn [ Status
[ EE [ ocotode | ootz |25 || ooaoss || S

=]

WM]Eyte Cnt]Lwr Addr]
4 | oo |

c
1]

I || ||> I
R+ Cpl
= I =F |
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The special dialog opens displaying a list of verifications scripts. You can select one script to run, or several
scripts from the list to run in parallel:

Verification Script List. Verification S crijg description.
Mame for scripts are file nam es Descriptions for scripts are defned in
without extension. zet DecoderDesc= "MyDescription™,
ﬁ Run wr‘ifh:; npt{s} [D:APE Traceslessi_essi_essipex] II EJ
| kot schplls] }‘/ / Tesling PE wenfication séﬁpl Engine
| Wesification ¢t | Resul |
3% Testl &
35| Test2
RE] Test3
88| Tesld
B Tests _
Werification script st
Double-click an a script starts its nunning.
Right-click provides some additional actions |
@ Funsoipts | |over the selected scrints... |
o
Starts nnning selected |
Test?
5 | Testd | Tests ] verification scripts
Finds a viewrelated ta the Finds a view related ta the
verified trace and placethis verified trace and place this |
wninclow urdler it winclovy by the right side of it :!
@ Expand Log IH ‘Save DL.lput 'ﬁ Setfingz... i Dion=
.... 7?1_ e e = e — e e
&
Expands output swindowe, [ Takbed output Saves contents of Allovsto sat
Shortcut key: F11. Shit+F11 winclows for selected output windows in different settings.
dso maxmizes dialog. verification scripts. et files.
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4.1 Running verification scripts

Push the button Run scripts after you selected the desired script(s) to run. VSE starts running the
selected verification script(s), show script report information in the output windows, and present results of

verifications in the script list:

o - e :

T Run verification script(s) - [D:\PE Traceslessi_essi_essipex] 5

Select sonplz] to run - s . ;
riptfz] Testing PE verification script engine
Verllication script | Reest |

%Issﬂ
Test2
-

ﬂ Rur zeripts |

S A T T T

Tesi2 | Testa | Testd | Tesi5 |

Testa

Executing Test : 2Z...
Doing some stuft... |
Test 2 iz passed. =

mmeme= PAS ZSED —mmmmee E

[ E— ! | il
[E3] Expand Log E ESweDulput...| 2R Seltings... | Dore k
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Right-click in script list opens a pop-up menu with options for performing additional operations on the
selected scripts:

ED)

[4.:-—

Run verification seript(s) - [D:\PE Tracesless

Venhcation scnpt | Rzt |
BliTestl DONE
5_f| Test
| Testa FAILED
| Testd - DOKHE
ST e o

@ Run verification seript(s)

= Echt script ...

[ mew script ...

v Show Grid

v Show Descrigtion windicw  F2

~  Show Cukput F3 E
Teat Settings. ..

Testi

Run verification script(s): Starts running selected script(s).

Edit script: Allows editing of the selected script(s) using whatever editor was specified in Editor
settings.

New script: Creates a new script file using the template specified in Editor settings.

Show Grid: Shows/hides a grid in the verification script list.

Show Description window: Shows/hides the script description window. (Shortcut key : F2)

Show Output: Shows/hides the script output windows. (Shortcut key : F3)

Settings: Opens a special Setting dialog which allows you to specify different settings for VSE.
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4.2 VSE GUI Settings

After choosing Settings, the following dialog appears:

This option f =et) allowe editor TS settines
irterface (WMD) to ecit all script files Choosze Editor applicabion and ediing setting:

related ta the seleded scrptsin one
application ingtance. @ Motepad [by default]

" Other...
Otherwise, a new applicaion instance
sl be launched for each script file. [‘\

Thiz option (f =et] allowe editar

applications to edit all included files Il Zea e =0npts
(extension : *inc) along with main x : ;
werification script fles (extension : *vee) Apepeh rckided s

-//-_;__fi/_ Launch editor application i full sereen
Path ta the template fe for 2 new script
/fro.quiecLs\F'ETraceﬁnehugw.:.;msWFE:ml Biawse...

Otherwize, only main verification script
files will be opened for editing.

Launches editar application in full scre
mnde PR /|/ Drizplay settings

v Show the full path For the trace file in dialog caption
Full path to the file to be used as a ¥ Restore [don't masimize) dislag at start
template for a new soript.

| ———v Load st output fiom zaved log files when possible
— | i i : 2 ; pe
This setting (f set) spedfiesthat the |ast v acivale teemol Al sl sty
saved outpu for selected scoripts should = v Femamber dialog layout
be loaded inta the output WHM
—Saving sethings : e R

T his setting (f set] brings Run %S dialog Path to the foldes where to zave output log files |
to fareground when scripts stopped D-\Projects\PET racer Debug Browse. .
FUnrinG. | 41 [

- Save logs automatically after scripts stopped running
This =etting (if =&t forces the application b :;;f
to save output autamatically when the T
scints gonned rinning.

See screen pop-up tooltips for
explanation of other settings...
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5 Verification Script Engine Input Context Members

All verification scripts have input contexts — some special structures whose members are filled by the
application and can be used inside of the scripts (for more details about input contexts — please refer to the
CATC Script Language(CSL) Manual). The verification script input contexts have two sets of members:

« Trace event-independent set of members.

« Trace event -dependent set of members.

5.1 Trace event-independent set of members

This set of members is defined and can be used for any event passed to script:

in.Level: Transaction level of the trace event (0 = frames, 1= sequences)

in.Index: Index of the event in the trace file (frame number for frames, sequence number for sequences)

in.Time: Time of the event (type: list, having the format: 2 sec 125 ns -> [2, 125]. (See 9.1 VSE Time Object for
details)

in.Channel: Channel where the event occured. (may be _CHANNEL_1 (1) or _CHANNEL_2 (2) indicating
which direction of the PE link the event occurred)

in.TraceEvent: Type of trace event (application predefined constants are used. See the list of possible events,
below)

in.Notification: Type of notification (application predefined constants are used. Currently, no notifications are
defined)

11
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5.2 Trace event-dependent set of members

This set of members is defined and can be used only for a specific events or after calling some functions filling
out some of the variables:

5.21 All packet/transaction-specific set of members
Members of this set are valid for any event.

in.Payload: Bit source of the frame/sequence payload (you can extract any necessary information using
GetNBits(), NextNBits(), or PeekNBits() functions — please refer to the CSL Manual for details about these
functions)

in.PayloadLength: Length (in bytes of the retrieved payload)

in.LinkWidth: Link Width recorded for this packet. Possible values — 1, 2, 4, 8, 16 -- represent the number of
lanes on the link.

Error-related variables. Used for passing all the detected packet error types to the script.

in.HasErrors: Indicates presence of any error type in the current packet. If this variable is set to 1, some of the
errors described below are specified. If it is set to zero, no errors are present.

in.ErrorDisparity: If set to a non-zero value, indicates presence of Running Disparity error(s) in this packet
in.ErrorSymbol: If set to a non-zero value, indicates presence of Symbol (10-bit Code) error(s) in this packet
in.ErrorDelimiter: If set to a non-zero value, indicates presence of Delimiter error(s) in this packet
in.ErrorEndBad: If set to a non-zero value, indicates presence of an EDB symbol in this packet
in.ErrorAlignment: If set to a non-zero value, indicates presence of Alignment error(s) in this packet
in.ErrorLength: If set to a non-zero value, indicates presence of Bad Length error(s) in this TLP packet
in.HasldleErrors: Indicates presence of Idle errors in the current packet. If set, one of the following is set,
indicating the presensef of error(s) of this type between this packet and the previous packet on this direction of
the link:

in.IdleErrorDisparity: If set to a non-zero value, indicates presence of Running Disparity error(s)
in.IdleErrorSymbol: If set to a non-zero value, indicates presence of Symbol (10-bit Code) error(s)
in.IdleErrorSkip: If set to a non-zero value, indicates presence of Skip error(s)

in.IdleErrorData: If set to a non-zero value, indicates presence of Logical Idle data pattern error(s)

Note: for CRC error variables, see the specific packet type variable sets below.

12
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5.2.2 DLLP-specific set of members
Valid for data link layer packets only. Undefined for other events.

in.DLLPType: Contains the numeric encoding of the DLLP type. The following possible values are defined by
VSE and the corresponding constants can be used by scripts:

DLLP_TYPE_ACK = 0x0;
DLLP_TYPE_NAK = Ox1;
DLLP _TYPE INIT_FCL_P = Ox4;
DLLP_TYPE I NI T_FCL_NP = Ox5;
DLLP_TYPE I NI T_FCl_CPL = Ox6;
DLLP_TYPE INIT_FC2_P = 0xC;
DLLP_TYPE_I NI T_FC2_NP = OxD;
DLLP_TYPE I NI T_FC2_CPL = OXE;
DLLP_TYPE_UPDATE FC P = 0x8;
DLLP_TYPE_UPDATE_FC NP = 0x9;
DLLP_TYPE_UPDATE_FC CPL = OXA
DLLP_TYPE_VENDOR = 0x3;
DLLP_TYPE_PM ENTER L1 = 0x10;
DLLP_TYPE_PM ENTER L23 = Ox11;
DLLP_TYPE_PM ACT_STATE_REQUEST L1 = 0x13;
DLLP_TYPE_PM REQUEST ACK = Ox14;
DLLP_TYPE_I NVALI D = OX7;

in.AckNak_SeqNum: Field value (valid only for Ack and Nak DLLPs), indicating which TLPs are affected by the
acknowledgement

in.VC_ID: Virtual Channel ID (valid only for InitFC and UpdateFC DLLPs)

in.HdArFC: Credit value for headers of the type indicated by the DLLP type (valid only for InitFC and UpdateFC
DLLPs)

in.DataFC: Credit value for payload data of the type indicated by the DLLP type (valid only for InitFC and
UpdateFC DLLPs)

in.VendorSpecific: 3-byte vendor-defined value in a Vendor-specific DLLP

in.BadCRC: Set to 1 if the DLLP has bad 16-bit CRC, to 0 otherwise

13
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5.2.3 TLP-specific set of members
Valid for TLPs only, undefined for other events.

All TLPs

in.TLPType: Contains the numeric encoding of the TLP type. The following possible values are defined by VSE
and the corresponding constants can be used by scripts:

TLP_TYPE_I D I NVALID = 0;
TLP_TYPE_ID MRD32 = 1;
TLP_TYPE_I D_MRDLK32 = 2;
TLP_TYPE_ID MAR32 = 3;
TLP_TYPE I D MRDB4 = 4:
TLP_TYPE_| D_MRDLK64 = 5;
TLP_TYPE_ID MAR64 = 6;
TLP_ TYPE ID IORD = 7;
TLP_TYPE ID IOARR = 8;
TLP_TYPE_ID CFGRD 0 = 9;
TLP_TYPE_I D CFGAR 0 = 10;
TLP_TYPE_ID CFGRD 1 = 11;
TLP_TYPE_ID CFGAR 1 = 12;
TLP_TYPE_I D_MBG = 13;
TLP_TYPE_ID MSGD = 14:
TLP_TYPE_I D MBGAS = 15;
TLP_TYPE_I D_MBGASD = 16;
TLP_TYPE_I D_CPL = 17;
TLP_TYPE ID CPLD = 18:
TLP_TYPE_ID CPLLK = 19:
TLP_TYPE_I D CPLDLK = 20;

in.BadLCRC: Set to 1 if the TLP has bad LCRC, to 0 otherwise

in.BadECRC: Set to 1 if the TLP has bad ECRC (when it should be present), to 0 otherwise

Field values for all TLP types:

in.Type: Type of TLP field value

in.Fmt: Format of TLP field value

in.PSN: Packet Sequence Number for this TLP as set by the Data Link Layer
in. Requesterld: Requester ID value (Bus, Device and Function Number fields combined)
in.Tag: Tag field value

in.TC: Traffic Class field value

in.Length: Length field value

in.Snoop: Snoop attribute bit value

in.Ordering: Ordering attribute bit value

in.TD: TLP Digest bit value

in.EP: Poisoned TLP bit value
14
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in.LCRC: LCRC value as set by the Data Link Layer

in.ECRC: ECRC value (optional)

Field values dependant upon TLP type:

in.FirstDwBe: Byte Enable bits for the first DW of the payload (all TLPs except Completions and Messages)
in.LastDwBe: Byte Enable bits for the last DW of the payload (all TLPs except Completions and Messages)
in.Address: 32-bit Address value for 10, Configuration, and Mem-32 requests

in.AddressLo: Low 32 bits of the Address for Mem-64 requests and Messages routed by address
in.AddressHi: High 32 bits of the Address for Mem-64 requests and Messages routed by address

in.Deviceld: Requester ID value (Bus, Device and Function Number fields combined) for Configuration requests
and Messages routed by ID

in.Register: Register address (Register Number and Extended Register Number combined) for Configuration
requests

For Completion TLPs only:

in.Completerld: Completer ID value (Bus, Device and Function Number fields combined)

in.ComplStatus: Completion Status field value

in.BCM: Byte Count Modified bit value

in.ByteCount: Remaining Byte Count field value

in.LowerAddr: Lower Address for starting byte of completion field value

For Message TLPs only:
in.MessageCode: Message Code field value

in.MessageRoute: Message Routing field value (from the TLP Type field)
For Configuration Write Requests and Read Completions:

in.RegisterData: 32-bit value written to or read from a configuration register (for convenience of processing the
configuration requests, as it also can be obtained from the Payload)

15
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5.2.4 Ordered Set specific set of members

in.OrderedSetType: Contains the numeric encoding of the Ordered Set type. The following possible values are
defined by VSE and the corresponding constants can be used by scripts:

ORDSET_TYPE_TS1 = 0x02;
ORDSET_TYPE_TS2 = 0x03;
ORDSET_TYPE_FTS = 0x04;
ORDSET_TYPE_| DLE_SET = 0x05;
ORDSET_TYPE_SKI P = 0x07;
ORDSET_TYPE_PATN = 0x08;

For Training Sequences (TS1 and TS2), the following variables of the list type exist in the input context (the lists
are arrays of integers with dimensions equal to the Link Width for the Training Sequence packet).

in.TS_LinkNumberList: Contains the Link Number parameter values for all lanes

in.TS_LaneNumberList: Contains the Lane Number parameter values for all lanes

in.TS_N_FTSList: Contains the N_FTS parameter values for all lanes

in.TS_TrainingControlList: Contains the Training Control bitmap parameter values for all lanes

Note: For Link Number and Lane Number values the special value of 0x1FF is used to indicate the PAD symbol.

Please refer to the examp_ordered_sets.pevs sample script for an example of how to process ordered Sets
and Training Sequences, in particular.

16
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5.2.5 Link Condition specific set of members

in.LinkConditionType: Contains the numeric encoding of the Link Condition type. The following possible values
are defined by VSE and the corresponding constants can be used by scripts:

LINK_CONDITION_LINK_UP =1; - “Link Up” Link Condition event
LINK_CONDITION_LINK_DOWN = 2; - “Link Down” Link Condition event
LINK_CONDITION_SKEW = 3; - “Deskewing” Link Condition event
LINK_CONDITION_ELECTR_IDLE = 4; - “Electrical Idle” Link Condition event

17



LeCroy Verification Script Engine Reference Manual Version 1.3

5.2.6 Link transaction-specific set of members

Valid for Link transactions only, undefined for other events.

All the TLP-specific values are present in the input context for Link transactions, depending upon the type of TLP
for this Link transaction. In addition to that, the following value exists:

in.TransactionStatus: Status for this Link transaction. Can be one of three values: Implicitly Acknowledged,
Explicitly Acknowledged, or Incomplete (Link Layer error). See file VS_constants.inc for encodings.

Metric values

The following values are defined in input context for Link Transactions that are related to Unit Metrics. To learn
more about Unit Metrics, please refer to PETracer™ Help.

in.Metric_NumOfPackets: Metric presenting the total number of packets that compose this Link Transaction, an
integer value

in.Metric_ResponseTime: Metric presenting time it took to transmit this Link Transaction on the PE link, from
the beginning of the first packet in the transaction to the end of the last packet in the transaction, a VSE time
object value (see 9.1 VSE Time Object for details)

in.Metric_Throughput: Metric presenting transaction payload divided by response time, expressed in kilobytes
per second, an integer value

in.Metric_PayloadBytes: Metric presenting number of data payload bytes this Link Transaction transferred, an
integer value

Notes: For the incomplete Link Transactions only, the NumOfPackets metric is valid. In case of an incomplete
Link Transaction, the ResponseTime metric value is setto nul | .

18
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5.2.7 Split transaction-specific set of members

Valid for Split transactions only. Undefined for other events.

All the TLP-specific values for the request TLP of the split transaction are present in the input context for Link
transactions, depending upon the type of TLP for this Link transaction. Also the common PayloadLength and
Payload values reflect the total combined payload for the Split transaction. In addition to that, the following
values exist:

in.CompletionStatus: Completion Status for this Split transaction. From the last completion of the response.
Metric values

The following values are defined in input context for Split Transactions that are related to Unit Metrics. To learn
more about Unit Metrics please refer to PE Tracer Help.

in.Metric_NumOfPackets: Metric presenting the total number of packets that compose this Link Transaction, an
integer value

in.Metric_ResponseTime: Metric presenting time it took to transmit this Split Transaction on the PE link, from
the beginning of the first packet in the transaction to the end of the last packet in the transaction, a VSE time
object value (see 9.1 VSE Time Object for details)

in.Metric_LatencyTime: Metric presenting time measured from the end of the request transaction to the first
completion transmitted in response to the request within this Split Transaction, a VSE time object value (see 9.1
VSE Time Object for details)

in.Metric_Throughput: Metric presenting transaction payload divided by response time, expressed in kilobytes
per second, an integer value

in.Metric_PayloadBytes: Metric presenting number of data payload bytes this Split Transaction transferred, an
integer value.

Notes: For the incomplete Link Transactions only, the NumOfPackets metric is valid. In case of an incomplete
Link Transaction the ResponseTime metric value is setto nul | .
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6 Verification Script Engine Output Context Members

All verification scripts have output contexts — some special structures whose members are filled by the
script and can be used inside of the application. (For more details about output contexts, please refer to the
CATC Script Language(CSL) Manual.) The verification script output contexts have only one member:

out.Result: Result of the whole verification program defined in the verification script.
This member is supposed to have the values:

_VERIFICATION_PROGRESS (set by default when script starts running)
_VERIFICATION_PASSED

_VERIFICATION_FAILED

The last two values should be set if you decide that the recorded trace does (or does not) satisfy the
imposed verification conditions. In both cases, the verification script stops running.

If you don't specify any of those values, the result of script execution is set as _VERIFICATION_FAILED at exit.

Note: If you don'’t care about the results of the script that’s running, please call function ScriptForDisplayOnly()
one time before stopping the script. Then the results are DONE.
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7 Verification Script Engine Events

VSE defines a large group of trace “events” — on packet, link and split transaction levels — that can be
passed to a verification script for evaluation or retrieving and displaying some contained information. The
information about the type of event can be seen in in.TraceEvent. Please refer to the topic "Sending Functions"
in this manual for details about how to specify transaction levels and which events should be sent to verification
scripts.

71 Packet level events

The table below describes the current list of Packet level events (transaction level: 0) and value of
in.TraceEvent:

Types of Packets in.TraceEvent

Data Link Layer Packets (DLLP) _PKT_DLLP

Transaction Layer Packets (TLP) _PKT_TLP

Ordered Sets _PKT_ORDERED_SET
Link Conditions _PKT_LINK_CONDITION

7.2 Link Transaction level events

The table below describes the current list of Link Transaction events (transaction level: 1) and value of
in.TraceEvent:

Types of Link Transactions in.TraceEvent
Memory transactions _LINK_MEMORY

IO transactions _LINK_IO
Configuration transactions _LINK_CONFIG
Message transactions _LINK_MESSAGE
Completion transactions _LINK_COMPLETION

7.3  Split Transaction level events

The table below describes the current list of Split Transaction events (transaction level: 2) and value of
in.TraceEvent:

Types of Split Transactions in.TraceEvent
Memory transactions _SPLIT_MEMORY
|0 transactions _SPLIT_IO
Configuration transactions _SPLIT_CONFIG
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8 Sending Functions

This topic contains information about the special group of VSE functions designed to specify which
events the verification script should expect to receive.

8.1  SendLevel()

This function specifies that events of the specified transaction level should be sent to the script.

Format: SendLevel( level )

Parameters:
| evel Can have one of following values:
_PACKET (value 0) Send Packet level events
_LINK (value 1) Send Link Transaction level events
_SPLIT (value 2) Send Split Transaction level events

Note: Only Packet and Link Transaction level events are available in release 4.6 of PETracer™ software.

Example:

SendLevel ( _PACKET); # Send packet |evel events
Remark:

If no level was specified, events of Packet level are sent to the script by default.
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8.2 SendLevelOnly()

This function specifies that ONLY events of the specified transaction level should be sent to the script.

Format: SendLevelOnly( level )

Parameters:
| evel Can have one of following values:
_PACKET (value 0) Send Packet level events
_LINK (value 1) Send Link Transaction level events
_SPLIT (value 2) Send Split Transaction level events
Example:

SendLevel Onl y( _PACKET ); # Send ONLY packet |evel events
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8.3 DontSendLevel()

This function specifies that events of the specified transaction level should NOT be sent to the script.

Format: DontSendLevel( level )

Parameters:
| evel Can have one of following values:
_PACKET (value 0) Send Packet level events
_LINK (value 1) Send Link Transaction level events
_SPLIT (value 2) Send Split Transaction level events
Example:

Dont SendLevel ( _LINK); # DO NOT send link transaction |evel events
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8.4 SendChannel()

This function specifies that events that have occurred on the specified channel should be sent to script.

Format: SendChannel( channel )

Parameters:
channel Can have one of following values:
_CHANNEL_1 (= 1) Send events from Upstream direction of the link (channel 1)
_CHANNEL_2 (= 2) Send events from Downstream direction of the link (channel 2)
Example:

SendChannel (_CHANNEL 1); # Send events from Upstream direction of the |ink
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8.5 SendChannelOnly()

This function specifies that ONLY events that have occurred on the specified channel should be sent to
the script.

Format: SendChannelOnly( channel )

Parameters:
channel Can have one of following values:
_CHANNEL_1 (= 1) Send events from Upstream direction of the link (channel 1)
_CHANNEL _2 (= 2) Send events from Downstream direction of the link (channel 2)
Example:

SendChannel Only( _CHANNEL 1 ); # Send ONLY events from Upstream
# direction of the link
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8.6 DontSendChannel ()

This function specifies that events that have occurred on the specified channel should NOT be sent to
the script.

Format: DontSendChannel ( channel )

Parameters:
channel Can have one of following values:
_CHANNEL_1 (= 1) Send events from Upstream direction of the link (channel 1)
_CHANNEL _2 (= 2) Send events from Downstream direction of the link (channel 2)
Example:

Dont SendChannel ( _CHANNEL 1 ); # DO NOT send events from Upstream
# direction of the link

27



LeCroy Verification Script Engine Reference Manual Version 1.3

8.7 SendAllChannels()

This function specifies that events that have occurred on ALL channels should be sent to the script.

Format: SendAlIChannels ()
Example:

SendAl | Channels (); # Send events from ALL channel s
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8.8 SendTraceEvent ()

This function specifies the events to be sent to the script.

Format: SendTraceEvent( event )

Parameters:

event Can have one of the following values:

Packet level events:

Event value Description
_PKT_DLLP Data Link Layer Packets (DLLP)
_PKT_TLP Transaction Layer Packets (TLP)

_PKT_ORDERED_SET

Ordered Sets

_PKT_LINK_CONDITION Link Conditions

Link Transaction level events:
Event value Description
_LINK_MEMORY Memory transactions
_LINK_IO IO transactions
_LINK_CONFIG Configuration transactions

_LINK_MESSAGE

Message transactions

_LINK_COMPLETION

Completion transactions

Example:
SendTraceEvent ( _PKT_TLP );

SendLevel ( _LINK );

SendTraceEvent ( _LI NK_MEMORY );

# Send nmenory Read and Wite request

# transactions to the script
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8.9 DontSendTraceEvent()

This function specifies that the event specified in this function should not be sent to script.

Format: DontSendTraceEvent ( event )

Parameters:
event See SendTraceEvent() for all possible values.

Example:
SendLevel ( _LINK ); # Send Link Transaction | evel events
SendTraceEvent ( _LINK CONFIG ); # Send Configuration transactions
SendTraceEvent ( _LINK COVPLETION ); # Send Conpl etion transactions
SendTraceEvent ( _LI NK_MESSAGE ); # Send Message transactions

i f( SomeCondition )

{
Dont SendTraceEvent (_LINK CONFIG; # Don't send Cfg Request transactions

Dont SendTraceEvent (_LI NK_COVPLETION); # Don't send Conpletion transactions

# Only Message transactions are sent.

}
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8.10 SendTraceEventOnly()

This function specifies that ONLY the event specified in this function is sent to the script.

Format: SendTraceEventOnly( event )

Parameters:
event See SendTraceEvent() for all possible values.

Remark: This function may be useful when many events are to be sent, but you need to send only one
kind of event and turn off the rest.

Example:
SendLevel ( _LINK ); # Send Link Transaction | evel events
SendTraceEvent ( _LINK CONFIG ); # Send Configuration transactions
SendTraceEvent ( _LINK COVPLETION ); # Send Conpl etion transactions
SendTraceEvent ( _LINK _MESSAGE ); # Send Message transactions
i f( SoneCondition)
{
SendTraceEvent Only (_LI NK_MEMORY );
# Only Menory read/wite request transactions are sent.
}
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8.11 SendAllTraceEvents()

This function specifies that ALL trace events relevant for the selected transaction level are sent to the
script.

Format: SendAllTraceEvents ()

Example:

SendLevel ( _PACKET ); # Send packet |evel events
SendAl | TraceEvents ( ); # Al TLP, DLLP and Ordered Set packets
# are sent to the script
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8.12 SendDllpType()

This function specifies more precise tuning (filtering in) for sending DLLP packets to the script.

Format: SendDlipType( dlip_type )

Parameters:
dl I p_type Encoding of the DLLP type. This parameter may be one of the following values:
DLLP type values:
Constant DLLP type
_DLLP_TYPE_ACK Ack
_DLLP_TYPE_NAK Nak
_DLLP_TYPE_INIT_FC1_P InitFC1-P
_DLLP_TYPE_INIT_FC1_NP InitFC1-NP
_DLLP_TYPE_INIT_FC1_CPL InitFC1-Cpl
_DLLP_TYPE_INIT_FC2 P InitFC2-P
_DLLP_TYPE_INIT_FC2_NP InitFC2-NP
_DLLP_TYPE_INIT_FC2_CPL InitFC2-Cpl
_DLLP_TYPE_UPDATE_FC P UpdateFC-P

_DLLP_TYPE_UPDATE_FC_NP

UpdateFC-NP

_DLLP_TYPE_UPDATE_FC_CPL

UpdateFC-Cpl

_DLLP_TYPE_PM

All Power Management DLLP types

“DLLP_TYPE_INVALID

Invalid DLLP types

“DLLP_TYPE_INIT_FC

All InitFC DLLP types

_DLLP_TYPE_UPDATE_FC

All UpdateFC DLLP types

_ANY_TYPE

All possible DLLP types

Example:

SendDl | pType(_DLLP_TYPE _ACK );

SendDi | pType(_DLLP_TYPE_UPDATE FC);

# Send Ack DLLPs to the script

# Send all UpdateFC DLLPs

33

Version 1.3




LeCroy Verification Script Engine Reference Manual Version 1.3

8.13 FilterDllpType()

This function specifies more precise tuning (filtering out) for sending DLLP packets to the script.

Format: FilterDlipType( dlip_type )

Parameters:
dl I p_type Encoding of the DLLP type.
This parameter may be one of the values defined for the SendDIIpType() function.
Example:
SendDl | pType(_DLLP_TYPE INIT_FC); # Send all InitFC DLLPs to the script
FilterD | pType(_DLLP_TYPE INNT FC1 _CPL); # Don’'t send InitFCs for Conpletions
FilterD | pType(_DLLP_TYPE_IN T_FC2_CPL);

# Only InitFC DLLPs for Posted and Non-posted requests are sent to the script
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8.14 SendTIpType()

This function specifies more precise tuning (filtering in) for sending TLP packets to the script.

Format: SendDlipType( tip_type )

Parameters:

tlp_type Encoding of the TLP type. This parameter may be one of the following values:

TLP type values:

Constant

TLP type

_TLP_TYPE_INVALID

Invalid TLP types

_TLP_TYPE_MRD32

Memory Read Request, 32-bit address format

_TLP_TYPE_MRDLK32

Memory Read Request - Locked, 32-bit address format

_TLP_TYPE_MWR32

Memory Write Request, 32-bit address format

_TLP_TYPE_MRD64

Memory Read Request, 64-bit address format

_TLP_TYPE_MRDLK64

Memory Read Request — Locked, 64-bit address format

_TLP_TYPE_MWR64

Memory Write Request, 64-bit address format

_TLP_TYPE_IORD

I/0 Read Request

_TLP_TYPE_IOWR

I/0O Write Request

“TLP_TYPE_CFGRD_0

Configuration Read Type 0

_TLP_TYPE_CFGWR_0

Configuration Write Type 0

“TLP_TYPE_CFGRD_1

Configuration Read Type 1

_TLP_TYPE_CFGWR _1

Configuration Write Type 1

_TLP_TYPE_MSG

Message Request

_TLP_TYPE_MSGD

Message Request with Data payload

_TLP_TYPE_MSGAS

Message for Advanced Switching

_TLP_TYPE_MSGASD

Message for Advanced Switching with Data

_TLP_TYPE_CPL

Completion

_TLP_TYPE_CPLD

Completion with Data

_TLP_TYPE_CPLLK

Completion for Locked Memory Read

_TLP_TYPE_CPLDLK

Completion for Locked Memory Read with Data

_TLP_TYPE_MEMORY

All Memory Request TLP types

_TLP_TYPE_IO

All /0O Request TLP types

_TLP_TYPE_CONFIG

All Configuration Request TLP types

“TLP_TYPE_MESSAGE

All Message Request TLP types

“TLP_TYPE_COMPLETION

All Completion TLP types

_ANY_TYPE

All possible TLP types

Example:

Version 1.3

SendTl pType( _TLP_TYPE ID MSG ); # Send Message Request TLPs to the script

ééndTI pType( _TLP_TYPE MEMORY ); # Send all Menory Request TLPs to the script
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8.15 FilterTlpType()

This function specifies more precise tuning (filtering out) for sending TLP packets to the script.

Format: FilterTIpType( tip_type )

Parameters:
tlp_type Encoding of the TLP type.
This parameter may be one of the values defined for the SendTIpType() function.
Example:

SendTl pType(_TLP_TYPE CONFI G ; # Send all Configuration Request TLPs
# to the script

FilterTl pType(_TLP_TYPE ID CFGRD 1); # Don’t send Type 1 requests

FilterTl pType(_TLP_TYPE |ID CFGAR_1);

# Only Type 0 Configurati on Request TLPs are sent to the script
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8.16 SendOrderedSetType()

This function specifies more precise tuning (filtering in) for sending Ordered Set packets to the script.

Format: SendOrderedSetType( set_type )

Parameters:
set _type Encoding of the Ordered Set type. This parameter may be one of the following values:

Ordered Set type values:

Constant DLLP type

_ORDSET_TYPE_TSH1 Training Sequence Type 1

_ORDSET _TYPE_TS2 Training Sequence Type 2

_ORDSET _TYPE_FTS Fast Training Sequence

_ORDSET_TYPE_IDLE_SET Idle Set

_ORDSET_TYPE_IDLE_GLC Idle Glc Set

_ORDSET_TYPE_SKIP Skip

_ORDSET_TYPE_PATN Pattern

_ANY_TYPE All possible Ordered Set types
Example:

SendOr der edSet Type(_ORDSET_TYPE _FTS); # Send Fast Trai ni ng Sequences
# to the script
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8.17 FilterOrderedSetType()

This function specifies more precise tuning (filtering out) for sending Ordered Set packets to the script.

Format: FilterOrderedSetType( set_type )

Parameters:
set _type Encoding of the Ordered Set type.
This parameter may be one of the values defined for the
SendOrderedSetType() function.
Example:

FilterOrderedSet Type(_ORDSET_TYPE_SKIP); # Don’t send Skip packets.
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9 Timer Functions

This group of functions covers VSE capability to work with timers —- internal routines that repeatedly
measure a timing interval between different events.

9.1 VSE Time Object

A VSE time object is a special object that presents time intervals in verification scripts.
From point of view of the CSL, the verification script time object is a “list’-object of two elements.
(Please see the CSL Manual for more details about CSL types.)

[seconds, nanoseconds]

Note: The best way to construct a VSE time object is to use the Time() function (see below).
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9.2 SetTimer()

Starts the timing calculation from the event where this function was called.

Format: SendTimer( timer_id = 0)

Parameters:
tinmer_id Unique timer identifier

Example:
Set Ti mer () ; # Start timng for timer with id = 0.
SetTinmer(23); # Start timng for tiner with id = 23.

Remark:

If this function is called a second time for the same timer ID, it resets the timer and starts timing
calculations again from the point where it was called.
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9.3 KillTimer()

Stops timing calculation for a specific timer and frees related resources.

Format: KillTimer( timer_id = 0)

Parameters:
tinmer_id Unique timer identifier

Example:
KillTiner(); # Stop timng for timer with id = 0.
KillTimer(23); # Stop tinmng for tinmer with id = 23.
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94 GetTimerTime()

Retrieve the timing interval from the specific timer.

Format: GetTimerTime ( timer_id = 0)

Parameters:
tinmer_id Unique timer identifier
Return values:

Returns VSE time object from timer with id = timer_id.

Example:
CGetTimerTime (); # Retrieve timng interval for timer with id = 0.
CGetTimerTime (23); # Retrieve timng interval for timer with id = 23.

Remark :

This function, when called, does not reset the timer.
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10 Time Construction Functions

This group of functions are used to construct VSE time objects.

10.1 Time()

Constructs a verification script time object.
Format: Time(nanoseconds)

Time(seconds, nanoseconds)
Return values:

First function returns [0, nanoseconds]
Second function returns [seconds, nanoseconds]

Parameters:
nanoseconds Number of nanoseconds in specified time
seconds Number of seconds in specified time
Example:

Time ( 50 * 1000 ); # - create tinme object of 50 microseconds

Time (3, 100); # - create tine object of 3 seconds and 100 nanoseconds
Time( 3 * M CRO _SECS ); # - create tine object of 3 microseconds

Time( 4 * MLLI_SECS ); # - create tine object of 4 mlliseconds

Note: MICRO_SECS and MILLI_SECS are constants defined in VS_constants.inc.
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11 Time Calculation Functions

This group of functions covers VSE capability to work with “time” — VSE time objects.

11.1  AddTime()

Adds two VSE time objects

Format: AddTime(time1, time2)

Return values:

Returns VSE time object representing the time interval equal to the sum of time_1 and time_2.

Parameters:

time_1 VSE time object representing the first time interval

time_2 VSE time object representing the second time interval
Example:

tl = Tinme(100);

t2 = Time(2, 200);

t3 = AddTine( t1, t2 ) # Returns VSE tinme object = 2 sec 300 ns.
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11.2 SubtractTime()

Subtract two VSE time objects

Format: SubtractTime (time1, time2)

Return values:

Returns VSE time object representing the time interval equal to the difference between
time_1 and time_2.

Parameters:
time_1 VSE time object representing the first time interval
time_2 VSE time object representing the second time interval
Example:
tl = Time(100);
t2 = Time(2, 200);
t3 = SubtractTime ( t2, t1 ) # Returns VSE tine object = 2 sec 100 ns.
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11.3 MulTimeByInt()

Multiplies VSE time object by integer value

Format: MulTimeByInt (time, mult)

Return values:

Returns VSE time object representing the time interval equal to the product of time * muilt.

Parameters:
tinme VSE time object
mul t multiplier, integer value
Example:
t = Tinme(2, 200);
tl = MulTinmeBylnt ( t, 2 ) # Returns VSE tinme object = 4 sec 400 ns.
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11.4 DivTimeBylint()

Divides VSE time object by integer value

Format: DivTimeByInt (time, div)

Return values:

Returns VSE time object representing the time interval equal to the quotient of time / div.

Parameters:
tinme VSE time object
div divisor, integer value
Example:
t = Time(2, 200);
tl1 = DivTinmeBylnt ( t, 2 ) # Returns VSE tine object = 1 sec 100 ns.
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12 Time Logical Functions

This group of functions covers VSE capability to compare VSE time objects

12.1 IsEqualTime()

Verifies that one VSE time object is equal to the other VSE time object.

Format: IsEqualTime (time1, time2)

Return values:

Returns 1 if time_1 is equal to time_2, returns 0 otherwise.

Parameters:
time_1 VSE time object representing the first time interval
time_2 VSE time object representing the second time interval
Example:
tl = Tinme(100);
t2 = Time(500);

If( IsEqual Tine( t1, t2 ) ) DoSonething();
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12.2 IsLessTime()

Verifies that one VSE time object is less than the other VSE time object

Format: IsLessTime (time1, time2)

Return values:

Returns 1 if time_1 is less than time_2, returns 0 otherwise.

Parameters:
time_1 VSE time object representing the first time interval
time_2 VSE time object representing the second time interval
Example:
tl = Tinme(100);
t2 = Time(500);

If( IsLessTinme ( t1, t2 ) ) DoSonething();
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12.3 IsGreaterTime()

Verifies that one VSE time object is greater than the other VSE time object

Format: IsGreaterTime (time1, time2)

Return values:

Returns 1 if time_1 is greater than time_2, returns 0 otherwise.

Parameters:

time_1 VSE time object representing the first time interval

time_2 VSE time object representing the second time interval
Example:

tl = Tinme(l100);

t2 = Time(500);

If( IsGeaterTinme ( t1, t2 ) ) DoSonet hing();
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12.4 IsTimelninterval()

Verifies that a VSE time object is greater than some VSE time object and less than the other VSE time
object.

Format: IsTimelninterval( min_time, time, max_time )

Return values:

Returns 1 if min_time <= time <= max_time, returns 0 otherwise.

Parameters:
time_1 VSE time object representing the first time interval
time_2 VSE time object representing the second time interval
Example:
tl = Time(100);
t = Tinme(400);
t2 = Time(500);

If( IsTinelninterval ( t1, t, t2 ) ) DoSonething();
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13 Time Text Functions

This group of functions covers VSE capability to convert VSE time objects into text strings.

13.1 TimeToText()

Converts a VSE time object into text.

Format: TimeToText (time)

Return values:

Returns a text representation of VSE time object
Parameters:

tinme VSE time object
Example:

t = Ti me(100);
Report Text ( TimeToText( t ) ); # See below details for ReportText() function
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14 Output Functions

This group of functions covers VSE capability to present information in the output window.

14.1 ReportText()

Outputs text in the output window related to the verification script.

Format: ReportText (text)

Parameters:
t ext Text variable, constant, or literal

Example:

Report Text ( “Sone text” );

t = “Some text”
ReportText ( t );

num of franes = in. NuntX Fr anes;
text = Format( “Nunmber of franes : %l”, numof franes );
Report Text ( text );

X

= OXAAAA;
y = 0xBBBB;
text = Format EX( “x = Ox%®4X, y = Ox%®4X", X, Yy );
Report Text( “Text : " + text );
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14.2 EnableOutput()

Enables showing information in the output window and sending COM reporting notifications to COM
clients.

Format: EnableOutput ()

Example:

Enabl eQut put ( );
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14.3 DisableOutput()

Disables showing information in the output window and sending COM reporting notifications to COM
clients.

Format: DisableOutput ()

Example:

Di sabl eCQut put ();
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15 Information Functions

15.1 GetTraceName()

This function returns the filename of the trace file being processed by VSE.
If the script is being run over a multi-segmented trace, this function returns the path to the segment
being processed.

Format: GetTraceName( filepath_compatible )

Parameters:
filepath_conpatible If this parameter is present and not equal to 0,
the returned value may be used as part of the filename.
Example:
Report Text( “Trace nane : " + CetTraceNane() );

I':.i.le = penFile( "C\\W Files\\" + GetTraceNanme(1) + " _log.log" );

# For trace file with path - D:\Sone FC Traces\Data. fct
# GetTraceNane(1) returns — "D Sone FC Traces_Data.fct"
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15.2 GetScriptName()

This function returns the name of the verification script where this function is called.

Format: GetScriptName()

Example:

Report Text( “Current script : " + GetScriptName() );
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15.3 GetApplicationFolder()

This function returns the full path of the folder where the PE Tracer™ application was started.

Format: GetApplicationFolder()

Example:

Report Text ( “PETracer folder : " + GetApplicationFolder () );
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15.4 GetCurrentTime()

This function returns the string representation of the current system time.

Format: GetCurrentTime()

Example:

Report Text( GetCurrentTime() ); # Yields “February 10, 2004, 5:49 PM
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15.5 GetEventSegNumber()

In case if a multi-segmented trace is being processed, this function returns the index of the segment for
the current event.

Note: When a multi-segmented trace file (extension *.pem) is processed by VSE, different trace events in
different segments of the same trace file may have the same indexes (value stored in in.Index input context
members), but they have different segment numbers.

Format: GetEventSegNumber()

Example:

Report Text( Format( “Current segnment = %", GetEvent SegNunber() ) );
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15.6 GetTriggerPacketNumber()

This function returns the number of the trigger packet in the trace. In case no trigger event was recorded
in the trace, a value of OXFFFFFFFF is returned.

Format: GetTriggerPacketNumber()

Example:

ReportText( FormatEx( “Trigger packet # : %i”, GetTriggerPacketNumber() );
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16 Navigation Functions

16.1 GotoEvent()

This function forces the application to jump to some trace event and show it in the main trace view.

Format: GotoEvent( level, index, segment )

GotoEvent()
Parameters:
| evel Transaction level of the event to jump to (possible values: PACKET, LINK, SPLIT)
i ndex Transaction index of the event to jump to
segnent Segment index of the event to jump to.
If omitted, the current segment index is used.
Remarks:

If no parameters were specified, the application jumps to the current event being processed by VSE.
The segment parameter is used only when the verification script is running over a multi-segmented trace
(extension: *.pem ). For regular traces it is ignored.

If wrong parameters were specified (like an index exceeding the maximum index for the specified
transaction level), the function does nothing and an error message is sent to the output window.

Example:

if( Something == interesting ) GotoEvent(); # go to the current event

i f( SomeCondition )

{
i nteresting segnent = Get Event SegNunber () ;
interesting level = in.Level;
i nteresting_index = in.lIndex;
}
OnFi ni shScript ()
{
# go to the interesting event...
Cot oEvent ( interesting_|level, interesting_ index, interesting segnent );
}
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16.2 SetMarker()

This function sets a marker for some trace event.

Format: SetMarker( marker_text )
SetMarker( marker_text, level, index, segment )

Parameters:

mar ker _t ext Text of the marker

| evel Transaction level of the event to jump to (possible values: _PACKET, _LINK, _SPLIT)
i ndex Transaction index of the event to jump to
segment Segment index of the event to jump to.

If omitted, the current segment index is used.
Remarks:
If no parameters were specified, other than marker_text, the application sets a marker to the current
event being processed by VSE. The segment parameter is used only when a verification script is running over a
multi-segmented trace (extension: *.pem). For regular traces it is ignored.
If wrong parameters were specified (like an index exceeding the maximum index for a specified
transaction level), the function does nothing and an error message is sent to the output window.

Example:

# set marker to the current event

if( Sonething == interesting ) SetMarker( "!!! Sonething cool !!'!I" );
i f( SomeCondition )
{
i nteresting segnent = Get Event SegNunber () ;
interesting level = in.Level;
i nteresting_index = in.lndex;
}
OnFi ni shScri pt ()
{

# set marker to the interesting event...
Set Marker( " !!! Cool Marker !!! " ‘interesting_level,
i nteresting_index,
i nteresting segnent );

# go to the interesting event...
Cot oEvent ( interesting_|level, interesting_ index, interesting segnent );
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17 File Functions

This group of functions covers VSE capabilities to work with the external files.

17.1  OpenFile()

This function opens a file for writing.

Format: OpenFile( file_path, append )

Parameters:
file_path Full path to the file to open. (For V" use \\')

append This parameter (if present and not equal to 0) specifies that VSE should
append to the contents of the file. Otherwise, the contents of the file are overwritten.

Return Values:
The “handle” to the file to be used in other file functions.

Example:

set file handle = 0

file_handle = OpenFile( “D:\\Log.txt” ); # Qpens file, the previous contents
# are erased.

WiteString( file_handle, “Sone Textl” ); # Wite text string to file
WiteString( file_handle, “Sone Text2” ); # Wite text string to file

CloseFile( file handle ): # Closes file

#;.Opens file, the following file operations append to contents of the file.
file_handle = OpenFil e( GetApplicationFolder() + “Log.txt”, _APPEND );
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17.2 CloseFile()

This function closes an opened file.

Format: CloseFile( file_handle )

Parameters:

file_handl e File “handle”

Example:

set file handle = 0

file handle = QpenFile( “D\\Log. txt” ):

WiteString( file_handle, “Some Textl” );
WiteString( file_handle, “Sonme Text2” );

.C.Zl.oseFiIe( file_handle ); # closes file
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17.3 WriteString()

This function writes a text string to the file.

Format: WriteString( file_handle, text_string )

Parameters:
file_handle File “handle”
text _string Text string”
Example:

set file handle = 0

file_handle = CpenFile( “D:\\Log. txt” ):

Wi teString( file_handle, “Some Textl” );
WiteString( file_handle, “Sonme Text2" );

Ol oseFile( file handle ):
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17.4 ShowlInBrowser()

This function allows you to open a file in the Windows® Explorer. If the extension of the file has the
application registered to open files with such extensions, it is launched. For instance, if Internet Explorer is
registered to open files with extensions *.htm and the file handle passed to ShowInBrowser() function belongs
to a file with such an extension,this file is opened in the Internet Explorer.

Format: ShowInBrowser ( file_handle )

Parameters:
file_bhandl e File “handle”

Example:

set htm file = 0;
html file = OpenFile( “D:\\Log. htni ):

\Ni teString( htm file, “<htm ><head><titl e>LOG/title></head>" );
WiteString( htm _file, *<body>" );

WiteString( htm file, “</body></ htm>" );

Show nBrowser ( html _file ); # opens the file in Internet Explorer
CloseFile( htm _file );
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18 COM/Automation Communication Functions

This group of functions covers VSE capabilities to communicate with COM/Automation clients connected to the
PETracer™ application. (Please refer to the PETracer Automation Manual for the details on how to connect to
the PETracer application and VSE)

18.1 NotifyClient()

This function allows you to send information to COM/Automation client applications in a custom format.
The client application receives a VARIANT object, which it is supposed to parse.

Format: NotifyClient( param_list)

Parameters:
param | i st List of parameters to be sent to the client application. Each parameter might be
an integer, string or list.
(See CSL Manual for details about data types available in CSL.)
Because the list itself may contain integers, strings, or other lists — it is possible
to send complicated messages.
(Lists should be treated as arrays of VARIANTS.)

Example:

i f( SomeCondition() )

{
NotifyCient( 2, [ in.lIndex, in.Level, “CHANNEL 2", “TLP",
Ti meToText( in. Tine )] );
}
# Here we sent 2 paraneters to clients applications :
# 2 ( integer ),
# [ in.Index, in.Level, “CHANNEL 2", “TLP", TinmeToText( in.Time )] ( list )

Remark:

See an example of handling this notification by client applications and parsing code in the PE
Automation document.
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19 User Input Functions

19.1 MsgBox()

Displays a message in a dialog box, waits for the user to click a button, and returns an Integer indicating
which button the user clicked.

Format: MsgBox( prompt, type, title )

Parameters:
pr onpt Required. String expression displayed as the message in the dialog box.
type Optional. Numeric expression that is the sum of values specifying the number
and type of buttons to display, the icon style to use, the identity of the default
button, and the modality of the message box. If omitted, the default value for
buttons is _MB_OK. (See the list of possible values in the table below)
title Optional. String expression displayed in the title bar of the dialog box. If you

omit the title, the script name is placed in the title bar.

The type argument values are:

Constant Description

_MB_OKONLY Display OK button only ( by Default ).

_MB_OKCANCEL Display OK and Cancel buttons.

_MB_RETRYCANCEL

Display Retry and Cancel buttons.

_MB_YESNO

Display Yes and No buttons.

_MB_YESNOCANCEL

Display Yes, No, and Cancel buttons.

_MB_ABORTRETRYIGNORE

Display Abort, Retry, and Ignore buttons.

_MB_EXCLAMATION

Display Warning Message icon.

_MB_INFORMATION

Display Information Message icon.

_MB_QUESTION

Display Warning Query icon.

_MB_STOP

Display Critical Message icon.

_MB_DEFBUTTON1

First button is default.

_MB_DEFBUTTON2

Second button is default.

_MB_DEFBUTTON3

Third button is default.

_MB_DEFBUTTON4

Fourth button is default.
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Return Values:

This function returns an integer value indicating which button the user clicked.

Constant Description

_MB_OK OK button was clicked.
_MB_CANCEL Cancel button was clicked.
_MB_YES Yes button was clicked.
_MB_NO No button was clicked.
_MB_RETRY Retry button was clicked.
_MB_IGNORE Ignore button was clicked.
_MB_ABORT Abort button was clicked.
Remark:

This function works only for VS Engines controlled via the GUI. For VSEs controlled by COM/Automation
clients, it does nothing.

This function "locks" the PETracer™ application, which means that there is no access to other application
features until the dialog box is closed. In order to prevent too many MsgBox calls -- in the case of a script not
written correctly — VSE keeps track of all function calls demanding user interaction and doesn't show dialog
boxes if a customizable limit was exceeded (returns _MB_OK in this case).

Example:

i f( Sonet hing )

{
str = "Sonet hi ng happened!! !\ nShoul d we conti nue?"
result = MsgBox( str ,
_ MB_YESNOCANCEL | _MB_EXCLAMATI ON,
"Some Title" );
if( result '= M YES)
Scri pt Done() ;
...# Go on...
}

70




LeCroy Verification Script Engine Reference Manual Version 1.3

19.2 InputBox()

Displays a prompt in a dialog box, waits for the user to input text or click a button, and returns a CSL list
object (see the CSL manual for details about list objects) or a string containing the contents of the text box.

Format: InputBox( prompt, title, default_text, return_type )

Parameters:
pr onpt Required. String expression displayed as the message in the dialog box.

title Optional. String expression displayed in the title bar of the dialog box. If you
omit title, the script name is placed in the title bar.

defaul t _text Optional. String expression displayed in the text box as the default
response if no other input is provided. If you omit default_text, the text
box is displayed empty.

return_type Optional. It specifies the contents of the return object.

The return_type argument values are:

Constant Value Description
_IB_LIST 0 CSL list object is returned ( by Default ).
_IB_STRING 1 String input as it was typed in the text box

Return Values:

Depending upon the return_type argument, this function returns either a CSL list object or the text
typed in the text box as it is.

In case of return_type = _IB_LIST (by default), the text in the text box is considered as a set of list items
delimited by ',' (only hexadecimal, decimal, and string items are currently supported).

Text example:
Hello world !'!!, 12, Sonething, OxAA 10, "1221"

Produces a CSL list object of5 items:

list = [ "Hello world !'!'!", 12, "Sonething", OxAA 10, "1221" ];
list [0] = "Hello world !!!"

list [1] = 12

list [2] = "Sonething"

list [3] = OxAA

list [4] = 10

list [5] = "1212"
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Note: Although the dialog box input text parser tries to determine a type of list item automatically, a text
enclosed in quote signs "" is always considered as a string.

Some stuff -[TestPrimitives]

Enter the list Ok

Cancel

|HeI|D world W, Ox 2444, "T122", 34

Remark:

This function works only for VS Engines controlled via the GUI. For VSEs controlled by COM/Automation
clients, it does nothing.

This function "locks" the PE Tracer application, which means that there is no access to other application features
until the dialog box is closed. In order to prevent too many InputBox calls -- in the case of a script not written
correctly — VSE keeps track of all function calls demanding user interaction and doesn't show dialog boxes if a
customizable limit was exceeded (returns null object in that case).

Example:

i f( Somet hing )

{
v = InputBox( "Enter the list", "Sonme stuff", "Hello world !!!, Ox12AAA,
Sone, 34" );
Report Text ( Format Ex( "input = %, Ox% %, %", v[O],v[1],Vv[2], V]3]
) )
...# Go on...
str = InputBox( "Enter the string", "Sone stuff", "<your string>",
_IB_STRING );
Report Text ( str );
}
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19.3 GetUserDIgLimit()

This function returns the current limit of user dialogs allowed in the verification script. If the script
reaches this limit, no user dialogs are shown and the script does not stop. By default, this limit is set to 20.

Format: GetUserDIgLimit()
Example:
result = MsgBox( Format( "UserDigLimt = %", GetUserDigLimt() ),

_MB_OKCANCEL | _MB_EXCLAMATION, "Some Title !!!" );

SetUserDigLinmt( 2 ); # set thelimt to 2
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19.4 SetUserDIgLimit()

This function sets the current limit of user dialogs allowed in the verification script. If the script reaches
this limit, no user dialogs are shown and script does not stop. By default, this limit is set to 20.

Format: SetUserDIgLimit()
Example:
result = MsgBox( Format( "UserDigLimt = %", GetUserDigLimt() ),

_MB_OKCANCEL | _MB_EXCLAMATION, "Some Title !!!" );

SetUserDigLinmt( 2 ); # set thelimt to 2
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20 String Manipulation/Formating Functions

20.1 FormatEx()

Write formatted data to a string. FormatEXx() is used to control the way that arguments print out. The
format string may contain conversion specifications that affect the way in which the arguments in the value string
are returned. Format conversion characters, flag characters, and field width modifiers are used to define the
conversion specifications.

Format: FormatEx ( format_string, argument_list )

Parameters:
format _string Format-control string
argunent _|ist Optional list of arguments to fill in the format string
Return Values:
Formatted string .

Format conversion characters:

Code Type Output
c Integer | Character
d Integer | Signed decimal integer

[ Integer | Signed decimal integer

Integer | Unsigned octal integer

Integer | Unsigned decimal integer

Integer | Unsigned hexadecimal integer, using "abcdef."

Integer | Unsigned hexadecimal integer, using "ABCDEF."

n| X| x| c| o

String | String
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Remark:

A conversion specification begins with a percent sign (%) and ends with a conversion character. The
following optional items can be included, in order, between the % and the conversion character to further control
argument formatting:

» Flag characters are used to further specify the formatting. There are five flag characters: A minus sign (-)
causes an argument to be left-aligned in its field. Without the minus sign, the default position of the
argument is right-aligned.

e Anplus sign (+) inserts a plus sign before a positive signed integer. This only works with the conversion
characters d and i.

« A space inserts a space before a positive signed integer. This only works with the conversion characters
d and i. If both a space and a plus sign are used, the space flag is ignored.

e A hash mark (#) prepends a 0 to an octal number when used with the conversion character o. If # is
used with x or X, it prepends 0x or 0X to a hexadecimal number.

* A zero (0) pads the field with zeros instead of with spaces.

« Field width specification is a positive integer that defines the field width, in spaces, of the converted
argument. If the number of characters in the argument is smaller than the field width, then the field is
padded with spaces. If the argument has more characters than the field width has spaces, then the field
expands to accommodate the argument.

Example:
str = "String",
i = 12;
hex i = O0xAABBCCDD;
formatted str = FormatEx( "%, %, Ox%©8X"', str, i, hex_i );

# formatted_str = "String, 12, OxAABBCCDD'
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21 Miscellaneous Functions

21.1 ScriptForDisplayOnly()

Specifies that the script is designed for displaying information only and that its author doesn’t care about
verification script result. Such a script has a result of DONE after execution.

Format: ScriptForDisplayOnly ()

Example:

Scri pt For Di spl ayOnl y();
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21.2 Sleep()

Asks VSE not to send any events to a script until the timestamp of the next event is greater than
the timestamp of the current event plus sleeping time.

Format: Sleep( time )

Parameters:
tinme VSE time object specifying sleep time
Example:

Sleep ( Tinme(1000) );
# Don’t send any event occurred during 1 ms fromthe current event.
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21.3 ConvertToHTML()

This function replaces spaces with “&nbsp” and carriage return symbols with “<br>" in a text string.

Format: ConvertToHTML( text_string )

Parameters:

text _string Text string
Example:

str = “Hello world !'!l'!\n";

str += “How are you today?”;

htm _str = Convert ToHTM. ( str );
# html _string = “Hell o&bspwor | d&nbsp!!'! <br >How&nbspar e&nbspyou&nbspt oday?”

Note : Some other useful miscellaneous functions can be found in the file VSTools.inc.
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21.4 Pause()

Pauses a running script. Later, script execution can be resumed or cancelled.

Format: Pause()
Example:

If( Sonet hing_I nteresting() )

{

CGot oEvent (); # Junp to the trace view

Pause(); # Pause script execution
}
Remark:

This function works only for VS Engine controlled via a GUI. For VSEs controlled by COM/Automation

clients, it does nothing.

When script execution is paused, the Run Verification Script window looks like:

.ﬁ? Run verification script(s) - [D:WPETraces\ss .pﬂx] n.‘....ELﬁ
Werilication scipt | Fesgt | Tesling FCWSE, werk with Dists Frames
| 15 T estDtaFrames | Rurtirg...
| 2T esiPrim
i. TeciGen @ Shop verfication scrt(s)
] 2TestSeq
e «  Show Grid
~  Show Descriphon Window
~  Show Outpeit F3

Click right mouse Iatton amd
select "Stop verification

Flesume sciphs | : .

QO Aesme scips seript(sf menu itemto
cancel scrpt execution

zT ezl ataFrames |

5 I0 = (wTO0L00 i
TEFE & (ne0d
FOTL = 0x290000
SEQ_ID = OxBS Click this Infton to resume
DF_CTL = 0x00 seript running.
SEQ_CHT = 00000
¢ I0 = 0x022E
R I0 = OxFFFF
Paran = 0x00000000
CRC = OxET0I3EET
=
4| *
EH Ewpndiog | B M| | 4B Setings.. Dione
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22 The VSE Important Script Files

The VSE working files are located in the ..\Scripts\VFScripts subfolder of the main PE Tracer™ folder.
The current version of VSE includes the following files:

File

Description

VSTools.inc

Main VSE file containing definitions of some generic and PCI Express-specific VSE script
functions provided by LeCroy (must be included in every script)

VS_constants.inc

File containing definitions of some important generic and PCI Express-specific VSE
global constants

VSTemplate.pev_

Template file for new verification scripts.

VSUser_globals.inc

File of user global variable and constant definitions (In this file, it is useful to enter
definitions of constants, variables, and functions to be used in many scripts you write.)

221 Example Script Files

The VSE example files are located in the ..\Scripts\VFScripts\Samples subfolder of the main PE Tracer
folder. The current version of VSE includes the following files:

File

Description

examp_tlp_data.inc

Sample include file containing definitions and functions used by some other
sample scripts

examp_dllps.pevs

Sample processing script that outputs information about DLLP packets present

in the trace

examp_tlps.pevs Sample processing script that outputs information about TLP packets present
in the trace

examp_ordered_sets.pevs Sample processing script that outputs information about Ordered Set and Link

Condition packets present in the trace

examp_check_errors.pevs Sample PASS/FAIL script that checks all packets in the trace for all the errors

VSE exports and fails in case any error is found

examp_link_transactions.pevs | Sample processing script that outputs information about Link Transactions

present in the trace

examp_split_transactions.pevs | Sample processing script that outputs information about Split Transactions

present in the trace

examp_metrics.pevs

Sample processing script that outputs information about Memory Write Link
Transaction metrics and all Split Transaction metrics
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How to Contact LeCroy

Type of Service Contact
Call for technical support... US and Canada: 1 (800) 909-2282
Worldwide: 1 (408) 727-6600
Fax your questions... Worldwide: 1 (408) 727-6622
Write a letter ... LeCroy Corporation
Customer Support

3385 Scott Blvd.
Santa Clara, CA 95054

Send e-mail...

support@CATC.com

Visit LeCroy web site...

http://www.LeCroy.com/
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