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Welcome to the Performance Validator software tool.
Performance Validator is a performance analysis software
tool that you can use to profile your software application.
Performance Validator can provide performance metrics for
functions and individual code lines.

Performance Validator provides multiple timing methods and
a variety of realtime views onto the performance data
collected including an instantaneous callstack, call tree view
and call graph view. We have provided a variety of ways to
display the data with the intention of providing multiple
insights into the performance of your application.

We hope you will find this document useful.
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Overview 3

1 Overview

Hi, welcome to the Performance Validator help manual.

This help manual is available in Compiled HTML Help (Windows Help files), PDF, and online.

Windows Help https://www.softwareverify.com/documentation/chm/performanceValidator.chm

PDF https://www.softwarewverify.com/documentation/pdfs/performanceValidator. pdf
Online https://www.softwareverify. com/documentation/html/performanceValidator/index.html

Tutorials for Performance Validator are available at
https//www.softwareverify.com/tutorial/performance- validator-tutorial/.

Before reading this manual, it's worth taking a quick look at the notation used.

Read background information
The oveniew section cowvers things like:

o the capabilities of Performance Validator
e how it works
e what's supported

e how to purchase.

If you've already purchased, thank you!

Learn about getting started

You can skip the background information, but do make sure you're aware of how to prepare your target
program in the getting started section.

Dive right in
The quick start section shows how to launch your application.

To find your way around the rest of the features and settings then read about the user interface, or
browse the examples.

If you're already feeling confident you can learn about some of the advanced features such as comparing
sessions, or the command line interface.

Copyright © 2002-2025 Software Verify Limited
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1.1  Notation used in this help

> Instruction > steps
E Menu action > steps

Throughout the help you'll find instruction steps like this:
e Filter... *» shows the session comparison private filters dialog

or

E| Settings Menu * Edit Settings... * Data Collection in the list * Trace Hooks
This is a shorthand notation for performing consecutive steps in the user interface.

The first example indicates that the action of clicking the Filter... will result in showing the dialog
described.

The second example directs you to open the Settings menu (from the menu bar in this case), and

then choose the Edit Settings item, and in the dialog that appears, open the Data Collection option
via the list and select the Trace Hooks child entry.

® Right mouse button menu

Where you see this mouse menu the instruction is to use the right mouse button menu (a.k.a.
popup menu or context menu) and select the menu option that follows this symbol.

For example: use E' Edit Source Code...

‘h Interactive images

Shown next to a picture, the hand symbol i indicates the image is interactive and can be clicked
on in order to jump directly to the help section most relevant to the part of the image under the
cursor.

@ External Links
You may see this symbol [@ after some links. Those links lead to an external website (shown in

your default browser), as opposed to jumping to another section in the help. Naturally, if you have no
internet access, these links will be unavailable.

For example: Software Verify Limited[3

= Notes

Copyright © 2002-2025 Software Verify Limited
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& Warning notes

Notes pertaining to the current topic are indicated by the A= | symbol. Notes may include
exceptions to a rule, items to watch out for, or other asides to the main topic.

Notes that act as warnings will use the similar = symbol, for example where there's a danger of
crashing your application. Don't panic though - there aren't many of these!

= See also
Where there are other pages in the help that have more detail on the topic at hand, or if there is

additional reading that is not already linked within the content, you will find these sections linked
after the = symbol.

1.2 Introducing Performance Validator

What is Performance Validator?

C++ Performance Validator is an automatic performance analyzer for Windows.

It works with versions of Windows from NT® 4.0 and abowe, running on the Intel i386 (and compatible)
family of processors.

For the purposes of this documentation, we'll call C++ Performance Validator just 'Performance
Validator'.

What does Performance Validator do?

Performance Validator can:

e automatically calculate performance data for your application as it executes
e detect performance hotspots

The results are displayed as a variety of comprehensive but easily explorable tabulated and hierarchical
formats.

Source code editing is provided with colour coded lines so that you can see at a glance which functions
consume more time than others.

The performance overhead is very low and there is no need to recompile or relink the target program.
The only requirement is PDB files with debug information and/or MAP files with line number information.

Performance Validator can also be used for unit testing and as part of a regression testing strategy by
Quality Assurance teams.

Copyright © 2002-2025 Software Verify Limited
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1.3

The main sections of Performance Validator

The user interface is split into tabbed report sections (plus Tutorials), each presenting or analysing
performance in the target program at different levels of granularity.

i Callssack

Statistics Relations Call Tree Call Graph Analysis Line Times Diagnostic Tutorial
Here's a summary of those sections, each of which is covered in full in The User Interface section.

Callstack Shows a callstack of the selected thread as the program executes. This view is useful
for an 'at a glance' summary of where the program is currently executing.

Statistics Collates statistics per function, identifying those that are taking the most time, or
which are visited more than others. The columns of data can be sorted, removed or
added to show as little or as much as needed.

Relations Identifies the top N time-consuming functions or most called functions. Shows the
relationships between each function, the functions which it calls, and the functions
which call it.

Call Tree Displays an explorable call tree of the performance hotspots in the application.

Call Graph  For very simple applications the Call Tree and Call Graph might be identical. For more
complex applications the Call Graph will be smaller as duplicate function calls will link
to the first instance in the tree.

Analysis Enables queries on the collected data, displaying results similar to the call tree.
Useful for finding the top most visited functions, most time-consuming functions,
functions with a particular name or class, etc.

Line Times Displays execution times per line of the application. The hierarchical data is organised
by file, function and line.

Diagnostic ~ Logs diagnostic information collected by the stub, including functions that could not be

hooked.

Where functions are shown in tables or trees, selecting a function shows the relevant source code, and
double clicking displays the function on the Relations tab.

Why Performance Validator?

Adapts to everyone's workflow

Performance Validator allows you to detect which parts of your software are consuming more processor
time than other parts of the software, using an intuitive colour-coded user interface.

Data can be collected using a variety of different performance monitoring methods.

Copyright © 2002-2025 Software Verify Limited



Overview 7

If you want to see the source code for a particular entry in the statistics or hotspot displays, it's simple.
Just double click on the entry to view source code in the adjacent window.

Alternatively, to edit the code, double click on a code fragment shown and the appropriate source code
file will be loaded into Performance Validator's colour-coded editor, or into Microsoft® Visual Studio®, or
you can choose your preferred awesome editor.

You can save sessions, reload them at a later date, and compare them or interact with the analysis
data.

You can also export to HTML or XML which can be used to create reports targeted to the appropriate
audience: the management team; quality assurance team; or to create detailed stack trace reports for
the software engineers.

Designed with principles

Performance Validator and the other products in our suite of tools have been created with the following
principles in mind:

MINIMUM IMPACT
INDEPENDENT
RELIABLE
FLEXIBLE
DO NO HARM

e must not adversely Any hooks placed into the target program's code must not affect the
effect the program's registers or the condition code flags of that program. The program
behaviour must behawe in the same way when being inspected by Performance

Validator as without.

e must be reliable and Since we can't know exactly which DLLs and other components are
avoid causing the target present on every computer that Performance Validator is installed on,
program to crash every hook can be enabled or disabled, and/or installed or not

installed.

Thus if a new DLL is released in the future that causes problems with
certain functions, you can disable the hooks for those functions, and
continue using Performance Validator until a fix for the new DLL's
behaviour is available.

e must have as little Performance Validator has very little effect on the target applications
impact on the target performance, but you can also enable and disable as many or as few
program's performance function hooks as you wish.
as possible

For example:

Copyright © 2002-2025 Software Verify Limited
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If you are only interested in monitoring performance of a particular
area of code you can pick only that directory to be hooked.

If you're only interested in a selection of in-house DLLs, choose
only those modules to be hooked.

e must have a user Performance Validator's user interface is independent of the target
interface independent program.
of the target program
This means:

If the target program crashes, the user interface will not crash -
you will still have data to work with.

If the target program is stopped in the debugger, Performance
Validator's user interface will continue to work.

In the unlikely event that the Performance Validator's own user
interface crashes, your target program will not crash.

e must be flexible We know our users like choices! Where there are multiple ways of
presenting the data, the user is given a choice over how that display
works, so that not all users have to work with the same settings.

1.4 What do you need to run Performance Validator?

Compilers
The following makes of compiler are supported:

e Microsoft® Visual Studio®
C++ Builder

Delphi

Intel

Metrowerks

MinGW

QtCreator

Fortran (various)

=» Supported compilers for more details regarding versions and caveats.

User Privileges

Copyright © 2002-2025 Software Verify Limited
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Performance Validator uses the createRemoteThread () Win32 function. You must have access
privileges that allow you to create threads in other programs.

Typically Administrator and Power User user types have the appropriate privileges. Ordinary user
accounts can be easily modified to have the required privileges.

= Learn more about user privileges in the section on User Permissions.

Registry Access Privileges
Performance Validator requires read and write access to:
e HKEY CURRENT USER\Software\SoftwareVerification\PerformanceValidator
e HKEY USERS\.DEFAULT\Software\SoftwareVerification\PerformanceValidator.
This is used when working with senices
If read and write access is not allowed:
e Performance Validator will use default settings (thus any user selections will not apply)
e Error messages will be displayed when Performance Validator tries to access the registry key
These error messages can be suppressed if they are not desired. For example, if you're not

working with senices, then there's no requirement to access the second registry key, and all
error messages relating to it can be ignored.

= The question relating to creating Power User accounts for Windows XP.

Operating System
Any 'modern' windows machine is suitable to run Performance Validator.

At a minimum, Performance Validator requires Windows XP or better.

1.5 Buying Performance Validator and support

The best way to purchase Performance Validator is online from Software Verify Limited[ - just click the
Purchasing link at the top of the website.

Purchase options

There are options for single or multiple licenses, per-user or floating licenses, and although you can of
course purchase it as a single product, you can save significantly by buying Performance Validator as
part of a suite of products. All the details are online.

Copyright © 2002-2025 Software Verify Limited
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1.6

Pre-purchase questions?

If you have any pre-purchase questions not answered in this help manual, or niggling little doubts about
something, we can be contacted as below.

email: sales@softwareverify.com (recommended)
web: https://www.softwareverify.com%

or by old fashioned post:

Software Verify Limited

Suffolk Business Park

Eldo House

Kempson Way

Bury Saint Edmunds

IP32 7AR
United Kingdom

After sales support

If you need support after purchase, check our frequently asked questions and then drop us a line below
with as much detail as possible about your problem.

email: support@softwareverify.com

How does Performance Validator work?

The Stub and the Ul - more than the sum of its parts

Performance Validator has two main parts - the stub and the user interface.

The stub is typically injected into the target program and communicates with the Performance Validator

user interface.

The stub is injected into the target program using the CreateProcess () Or CreateRemoteThread ()
Win32 function. Communication between the stub and the user interface is via named pipes. There is no
human readable data sent between the two parts of the program. Both the stub and the user interface are
multi-threaded.

The stub walks the entire program image detecting the start of each source code line using PDB and/or
MAP files.

Each function is checked to see if it can safely be hooked without corrupting the code for another line or
function, or changing the function of the program. The line is hooked if possible, otherwise the user
interface is informed of the function hook failure.

Copyright © 2002-2025 Software Verify Limited
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As your program executes, the hooks on each function record the performance data for the function and
communicates this to the user interface. The user interface calculates statistics based on the
performance data and provides a colour coded display for the user to inspect.

1.7  Supported Compilers

Performance Validator will work with any portable executable (PEL®) file format and supports .Net, .Net
Core, C#, VB.Net, C, C++, Delphi, Fortran 95 and Visual Basic.

Microsoft .Net, .Net Core

Both .Net and .Net Core technologies are supported as well all the native compilers listed below.

The following compilers are supported by Performance Validator.
Microsoft http://www.microsoft.com

Performance Validator requires your application to be built using Microsoft® Visual Studio® 6.0 senvice
pack 3 or later.

In practice, you may find that applications built with Developer Studio 4.2 and later can be used with
Performance Validator.

Microsoft Developer Studio 4.0

Microsoft Developer Studio 5.0

Microsoft Developer Studio 6.0

Microsoft Visual Basic 6.0

Microsoft Visual Studio 6.0 - service pack 3 or later
Microsoft Visual Studio 7.0 / .net 2002

Microsoft Visual Studio 7.1/ .net 2003

Microsoft Visual Studio 8.0 / .net 2005

Microsoft Visual Studio 9.0 / .net 2008

Microsoft Visual Studio 10.0 / .net 2010

Microsoft Visual Studio 11.0 / .net 2012

Microsoft Visual Studio 12.0 / .net 2013

Microsoft Visual Studio 14.0 / .net 2015

Microsoft Visual Studio 15.0 / .net 2017

Microsoft Visual Studio 16.0 / .net 2019

Microsoft Visual Studio 17.0 / .net 2022

etc...

Microsoft Visual Studio Express - supported, but see also: building the examples for Visual Studio

Express

Microsoft Developer Studio and Microsoft Visual Studio products support both C++ and Visual Basic.

=» Visual Studio and Visual Basic 6 in the Getting Started section.

Intel http://www.intel.com[#
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¢ Intel performance compiler - The Intel compiler uses the Microsoft runtime already installed on
your computer rather than supply its own

¢ Intel Fortran
Intel use Microsoft's PDB proprietary symbol information format. If your compiler uses PDB symbol
information Performance Validator will be able to use it.

Metrowerks

e Metrowerks CodeWarrior for Windows Version 8.0
e Metrowerks CodeWarrior for Windows Version 9.0

You will need to ensure the debug information is stored as CodeView information and not a custom
Metrowerks debug format. Metrowerks symbolic information is embedded in the .exe/.dll as CodeView

information. Please consult the documentation for CodeWarrior to include debug information (including
filenames and line numbers) in the CodeView information.

Embarcadero https://www.embarcadero.com/[3
This includes compilers formerly produced by Borland.
e C++ Builder 5.0 to C++ Builder 12
e Delphi 6.0 to Delphi 12
¢ Rad Studio

=» C++ Builder and Delphi in the Getting Started section.

MinGW http://www.mingw.orgE3
e MinGW (Minimalist GNU for Windows)

MinGW can create symbols in a variety of formats. If you configure MinGW to produce DWARF
symbols, STABS symbols or COFF symbols Performance Validator can read them.

= MinGW compiler in the Getting Started section.

Qt (Digia, Nokia, Trolltech) http:/qt.iol?
e QtCreator

Ensure that debug information is created in DWARF, STABS or COFF formats.

Salford Software now maintained by SilverFrost3

o Salford Software Fortran 95
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Salford Software Fortran 95 uses COFF symbol information. If your compiler uses COFF symbol
information Performance Validator will be able to use that information.

Compaq
e Compagq Visual Fortran 6.6

The Compaq Visual Fortran product may be compatible with Performance Validator. If you are using
Compaq Visual Fortran and wish to use Performance Validator please contact us.

Other...?

If the compiler you are using is not listed here, please contact us for advice. We add compilers as we
receive requests for them. In fact, the C++ Builder, Delphi, Metrowerks CodeWarrior, Salford Software's
Fortran 95 compiler, and Intel Fortran support were all added at the request of customers.

1.8 User Permissions

This section details the privileges a user requires to successfully run Performance Validator.

E Typically, Administrator and Power User user types will already have the appropriate privileges.

Why do user privileges matter?

Debugging tools such as Performance Validator are intrusive tools - they require specific privileges not
normally granted to typical applications.

Performance Validator requires specific privileges to write to the default user profile in the registry.
This is so that when Performance Validator is working with senices (or any application run on an
account which is not the current user's account) it can read the registry and the correct configuration

data.

If the account upon which a senice or application is running is not the user's account, the fallback
position is the DEFAULT account in HKEY USERS\ .DEFAULT.

You can enable and disable various warnings using the User Permissions Warnings dialog.

User privileges
Performance Validator requires the following privilege to allow debugging of applications and seniices:

Debug Programs (SE_DEBUG_NAME)
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Ordinary users will need to be granted these permissions using the Administrative User Manager tool.
The example below shows the NT4 User Manager - the Windows 2000 User Manager and Windows XP
User Manager will be different but similar in principle.

+ User Manager

Uzer Policiezs Options  Help

Username

\!EIE

|Fu|| Name |Descriptiun

€ Administrator

=1

'€ WVUSR_LORNA

Built-in account for administering the computer/damain
Built-in account for quest access ta the computer/domain

Joe Bloogos

WoA Serser Account

Groups

Description

Administratars
Backup Operators

bembers can fully administer the computer/domain
Members can bypass file security to back up files

Guests Users granted guest access to the computer/damain
Fower Users bMembers can share directories and printers
Replicator Suppors file replication in a domain

Ugers Ordinary users

In the User Manager select the user - in this case "Test User".

Choose: Policies Menu » User Rights » check Show Advanced User Rights *» select Debug
Programs in the Right combo box

Uszer Rightz Policy

LORMA

Computer:

Fiight: Cancel

Debug programs

Grant Te: Help

Adrminiztrators
Test User [Jos Blogas]

dd

_Cercel |
_ Heb |

g...|
_Bemore |

Bemove

W Show advanced User Rights

Click Add.... * Show Users
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Add Uzers and Groups k Ed

List Marnes Fram: I 2L ORMA j

Hames:

E.,.- METWIORE, |zers accessing thiz object remotely ;I
Poweer Users tembers can share directonies and print
Feplicator Supportsz file replication in a domain
|lzerz Ordinany users
€ Administrator Built-in account for adminizterng the cor
i* Euest Built-in account for guest access to the
- ¥ Test User [Joe Blogos) Test uzer with minimal rights for using 5
ﬁ WUSH_LORMA [WSA Server Acc Account for the Vizual Studio Analyzer = ¥

Add Showsens tEmbers.. Search... |

Add Mames:
LORMNANT est User =]

k. Cancel Help

Select [ComputerName]\Test User in the top list. Click Add » OK » OK *> Close the User Manager.

Registry access privileges
Performance Validator requires read and write access to:
e HKEY CURRENT USER\Software\SoftwareVerification\PerformanceValidator
e HKEY USERS\.DEFAULT\Software\SoftwareVerification\PerformanceValidator.
This is used when working with senvices
If read and write access is not allowed:
e Performance Validator will use default settings (thus any user selections will not apply)
e Error messages will be displayed when Performance Validator tries to access the registry key

These error messages can be suppressed if they are not desired. For example, if you're not
working with services, then there's no requirement to access the second registry key, and all
error messages relating to it can be ignored.

You can modify the registry access permissions using the regedt32.exe tool Security menu (or similar).
Ask your administrator to modify your registry access permissions if you can't do this yourself.
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=» What's the difference between Regedit and Regedt32?[4

Error notifications

When Performance Validator fails to gain access for read or write to the registry a message box is
displayed indicating if the error is for the user interface (Ul) or Senices. The message indicates the name
of the registry key that failed and the failure reason.

This simple message box is displayed during early startup and late close-down of Performance Validator:

Performance Yalidator User Interface unable to access Registiy k E

& UI: Failure acceszing registi key: HEEY_CURREMT_USERMSoftwaretSoftwaret/enficationtPerformancet alidator  Access iz denied.

Message boxes like the following are displayed when Performance Validator is not starting up or closing
down. The messages differ in the registry key.

C++ Parformance Validator User Interface unable to access Registry

Ul: Failure accessing registry key: -
HEKEY_CURRENT_USER\SoftwareVerificatiom\C++PerformanceValidator

Access is denied.

4 I

™ Don't show this Ul registry error dialeg again 4 Help

C++ Parformance Validator User Interface unable to access Ragistry

Ul: Failure accessing registry key: -
HKEY LISERS\.DEFAULT

Access is denied.

4 I

™ Don't show this Ul registry error dialog again ok Help

Detailed registry access error messages
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The following detailed registry access error message is also displayed when failing to gain access to the
registry keys.

R eqgistiy Permizzion Warning h l

& Registy permizzions far uze with Applications need modifying.

Required permizsiong are;
Read [Read Control, Quer Yalue, Create Subkey, Enumerate Subkens, Matify]

Wirite [Seffalue, Delete]
Failure acceszing reqistry kew:
HKEY _CURREMT_USERMS oftware S oftware' enificationtPerformancel alidator
Aocess iz denied.

Fleaze read the Permizzions section in the help file.

Ferformance % alidator will not execute comectly without the correct Registy permizsions.

Insufficient user privileges
The following dialog is displayed if a user has insufficient privileges to use the software correctly.

Insufficient User Privileges I

Failure zetting SE_DEBUG_MAME privilege: d
Mat all privileges referenced are assigned to the caller.

Failure zetting SE_SECURITY_MAME privilege:
Mat all privileges referenced are assigned to the caller.

Fleaze read the Uszer Permizzionz zection of the help manual,

Performance Walidatar will nob work corectly without these User Privileges.

Kl

[T Don't show this User Privileges dislog again,

o
Help |

E Without the Debug Programs privilege, Performance Validator will not work correctly with Services,
and may not work correctly with Applications.

= How to create Power User accounts for Windows XP.
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2 Getting Started

For those that wish to 'dive in', this section will make you aware of how to prepare your target program
before giving a quick start introduction.

Otherwise skip right on to the next chapter - The User Interface.

Diving in?

You're probably wanting to 'dive in' and start analysing the performance of your application, looking for
hotspots right away.

However, if you choose to read this manual first, you'll find out more about Performance Validator and
how to leverage it to its full advantage.

For new users of Performance Validator, a configuration wizard appears the first time you run the
application. This ends with a brief overview video.

We also recommend watching the tutorials onlineld - it's an easy way to explore the functionality
available.

21 Enabling Debugging

To get the best from our tools you will need to enable debugging information for your compiler and your
linker.

Detailed instructions are available for these IDEs / compilers:
¢ Visual Studio

e Visual Basic 6
o C++ Builder

e Delphi

e MingW, gcc, g++

e DevC++

o Salford Software FORTRAN 95
e Metrowerks Code Warrior

Debug Information Formats
Performance Validator can understand debugging information in the following formats:

e Microsoft Program Database (PDB)
Turbo Debugger Symbols (TDS)
COFF

DWARF

STABS
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The Intel Performance Compiler and Intel Fortran compilers produce symbols in Microsoft's PDB format.
2.2 Quick Start
If you are:

e an admin level user

e using Microsoft compilers

e on a modern OS

e already know that you create debug info in your debug and release product

...then you're more than likely good to go and dive in!

Otherwise, we recommend reading these topics from the Ovenview section before starting:

e What do you need to run Performance Validator?

e Supported Compilers
e User Permissions

Testing on the Example Program

You can test drive the capabilities of Performance Validator by launching the example program supplied
with Performance Validator - nativeExample.exe.

The example program can be used in conjunction with the Performance Validator tutorials.

Ensure you have debugging information

Your application needs to be compiled to produce debugging information and linked to make that
debugging information available.

If you have no PDB debugging information but you do have a Microsoft format MAP file available, it must
contain line number information by using the /MAPINFO:LINES linker directive.

Launching

To start your program click on the launch icon on the Session toolbar.

a7 o

What you see next depends on the user interface mode (wizard or dialog style).

The Launch Wizard...

If you hawe just installed the software you will be shown the launch wizard:
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Click Browse... to choose a program to launch » Next * Next * Next » Start Application...

Start application wizard

Select an application to start.

application.

Application to start:

Previously started applications are shown in the list at the battom of the wizard, with their startup directony and
caommand ling arguments. [F your application iz displaved in the list, you can select it repeat the launch of the

Application to monitar [* exel:

IE:'\om\c\M apFileBrowzeriReleaze\MapFileBramser exe

Browse...

Carmmand Line Argurents:

I E:“omhchhd apFileBrowser\ReleaseiM apFileBrowser.exe

q\

~| Edit..
Launch court: I'I "I

Startup Directary:

IE SomiciM apFileBrowser\Release

E nvironment ¥ ariables [override global environment vaniables)

Dir....

File to supply to stdin (leave blank for none):

Edit...

File to supply to stdout [leave blank for none]:

Browse...

Click the Feszet button bo clear the list.

" FullPath % Image Mame Delete

Browsze...

Ik

| Rezet

Admin Application

Demo. WindowsPresentation.exe

Arguments

<< Prev

Mest »»

Directory
Evomitest_c#\greatmaps_a38al60d..,

Evomic\MapFileBrowser\Release

Environment

Claze |

...or the Launch Dialog

If you have switched to Dialog mode you will be shown the launch dialog:

Click Browse... to choose a program to launch » Launch
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Start an application and inject Validater into the process ? X

¥ Collect data from application W Collect function times [ Collect linetimes | Callect Stdout

- Launch
Application [*.exe or * bat):

i

IE:‘\om\-:'\M apFileBrowzeriRelease\MapFileBromser axe Browse. ..

Application ta monitar [£.exe):
I E:homhciM apFileBrowser\R eleaseM apFileBrowser exe ;I Edi...

Argurments: Launch count: |1 - I

Startup Directory;

i

IE homcM apFileBrovzert Release Dir....

Erwvironment W aniables [overide global environment variables)
| Edt...

File to supply to stdin [leave blank for none];

I Browse...

File to supply to stdout [leave blank for none):

Pk

Browse...
Previously started applications [double click to relaunch) 7 Full Path ' Image Name Delete | Rizset |
Admin Application Arguments Directory Environment
Demo.WindowsPresentation.exe Eom\test_c#\greatmaps_a38a0604...

MapFileBrowser.exe E\omic\MapFileBrow

During launch

Performance Validator will start and inject the stub into the target program. Progress during this phase is
displayed in the title header of the main window.

Once correctly installed in the target program, the stub will establish communications with Performance
Validator and data can be collected and viewed until the target program exits.

The Statistics Tab and the Callstack Tab will update at intervals (unless set otherwise) to show data
collected so far. Other tabs need manually refreshing.
After exit - examining the output

When the target program exits, Performance Validator closes the session. The data collection icons on
the session toolbar are disabled, and the launch icons are enabled again.

The Statistics display is automatically updated to reflect the final data, and the other tabs also continue
to let you explore the data until the session is closed.

Ending the session
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Even though the target program has exited, the session is still active and can be examined or saved until
the session is closed:

El File menu » Close Session

You can have more than one session open at a time.
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3 The User Interface

The part of Performance Validator that you get to see and interact with, is the user interface, but that's
only one half of the story.

Behind the scenes, the stub installs and controls the data hooks in the target program and interacts with
the user interface.

This section describes the various functions of the user interface so that you can get the most from using
Performance Validator.

Typical workflow

Typical usage of Performance Validator is very simple:

o Start your target program

e Collect and monitor the performance data for the program
e Close the program

¢ Analyse final data - saving or exporting data if needed

However, there is much more to Performance Validator than this simple workflow. For example, whilst
your program is running, you can display data and gain insight into a specific bug you are looking at in
the debugger, or you can monitor the program as a whole, looking out for hotspots and other time
consuming functions.

The user interface

The user interface consists of the menus, toolbars, status bar and the main display tabs.

Read on to find out about all those features, or click parts of the image below to jump directly to any of
the menus, tabs or other sections of interest.

‘ e e e T T s T Tanee pr— Torora

RS N L EEEERRELE S EEERRRUEEEREELLERREEEEREEeRRR T ReRuue e reees

3.1  First run configuration

First run configuration

For new users of Performance Validator, a configuration wizard appears the first time you run the
application.

The wizard collects a few details about environment, tools, timings, update requirements (for non-
evaluation users) and ends with a short video tutorial.

Copyright © 2002-2025 Software Verify Limited



26

Performance Validator Help

Ex2 First Run Configuration ? pod

Let'zs zet up Performance Yalidator
Before pou start uzing Perfarmance Y alidator we need to zet up a few basic things.
# Environment variables that contral the symbal 2earch path for Yisual Studio
& “Which compiler/linker/IDE you are using
+ Automatic zoftware update information

& Shaort tutarial demaonstrating how to uze Perfarmanice W alidatar

| M et =

User interface mode

After the introductory page, the wizard presents options for configuring the how the launch, inject and
wait dialogs present information to you.
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£2% First Run Configuration ? W

User Interface Mode

Performance Validator provides two user interface levels, an easy-to-use wizard user interface and a
faster, terse, dialog user interface. You can switch between interface styles at any time.

{* \Wizard

The wizard interface provides wizards for launching, attaching to and wait for applications.
The wizard interfaces contain explanatory text to help you make your choices.

(" Dialog

The dialog interface provides dialogs for launching, attach to and waiting for applications.
Very litte explanatory text is used.

<< Prev | M et w3 |

e Wizard mode * guides you through the tasks in a linear fashion
e Dialog mode * all options are contained in a single dialog
Experienced users will find this mode quicker to use

These settings can be changed at any time via the User Interface Mode option on the Settings menu.

Symbol search path environment variables

After the introductory page, the wizard presents options for using environment variables for symbol
search paths when finding PDB symbols.

You don't have to choose any of these options as Performance Validator will try to automatically
determine symbol path information.
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Ex2 First Run Configuration ? pod

Symbol Search Path Environment Yariables

Choose the environment wariables you wizh to uze to supply symbol path and symbol server
information,

You can leave these all unselected - pou don't have to uze these environment variables - the software
can determing symbal path infarmation automatically.

[~ Usze NT_SYMBOL_PATH to supply syrbal search paths
[ Use MNT_ALT_S¥MBOL_PATH to supply syrbol search paths
[ Use MNT_ALTERMATE_SYMBOL_FPATH to supply symbol search paths

[~ Usze NT_SYMCACHE_PATH to supply symbol search paths

<< Prey | M et = |

These environment settings can be changed at any time via the Configure Symbol Handling Environment
Variables on the Symbol Server page of the Settings Dialog.

Symbol lookup

The next page of the wizard allows you to specify which IDE, Compiler or Linker you're using.

This is important as it affects how symbol lookup is performed. Visual Studio has various quirks in its
history of symbol handling and we have to work around that.

The default settings are shown below, although the Visual Studio version may vary.
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:=Z First Run Configuration ? X

Symbol Lookup
DbgHelp.dll iz uzed to interpret Microzaoft/|ntel debug infarmation.

* ‘we can provide a DbgHelp.dll wersion matching the compiler the application was built with,

" 0Or, you may locate a version of DbgHelp.dll that best matches your build,

" MinGW was used to build the application.

" Delphi or C++ Builder was used to build the application,

<< Prey | M et = |

These lookup settings can be changed at any time on the Symbol Lookup page of the Settings Dialog.

Performance timing and line timing

The next page of the wizard covers methods for collecting performance data, with some of them being
system dependent.

All these settings can be changed at any time on the Performance settings page of the Settings Dialog,
where the options are described in more detail.
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:=Z First Run Configuration 7 >

Performance Timing

Slow, wery accurate timing information. B esults refer to the number of clock cycles erecuted per thread.
[f you are writing games thiz option may not be the best - you may have problems with screen updates.

Format: | Howrs [ Minutes | Second: W Milliseconds  mmm.uu

Performance Sampling

(= il

=

- I
Line Timing

CPU cycles per thread j Iv Enahble ling tirming warning

Slowe, wery accurate timing information. B esults refer to the number of clock cycles executed per thread.
[F pou are writing gamesz this option may not be the best - pou may have problems with zcreen updates.

<< Prey | M et = |

The typical default options are below. For more details of these and the other options in each section see
the Performance settings.

Performance timing method:

Performance Validator uses the most appropriate timing method automatically, but you may wish to
change the defaults.

The default is to be a little slower but more accurate:

e CPU cycles per thread *> counts function visits and times them using the processor's instruction
cycle counter on per-thread basis

Only CPU cycles used by the owning thread will be counted.

Recommended choice for Windows Vista and onwards, although we have found that some games
cannot be profiled with this setting as it interferes with the screen update.

Timing format:

The format of timing information in Performance Validator is controlled by the Format checkboxes.

e Milliseconds * use the format mmm.uu e.g. 5,728,133.42
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Performance sampling:

Not enabled unless the Sampling performance timing method is chosen abowve, in which case see the
Performance settings for details.

Line timing:

In a similar way to Performance Timing above, the Line Timing options control how the line times are
determined.

However, here there are just two relevant options of which the default is:

e CPU cycles per thread > Counts line visits and times them using the processor's instruction cycle
counter on per-thread basis

Only CPU cycles used by the owning thread will be counted.
Recommended choice for Windows Vista and onwards.
Line timing warning:

* Enable line timing warning * controls an optional warning displayed when you enable line timing
on the launch wizard/dialog

If enabled, a warning dialog reminds you of the possible performance slowdown when using line
timing

Software update credentials

The software updates page of the wizard is only shown to non-evaluation users.

You can configure your software update credentials within the application and where updates are
downloaded to.
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:=Z First Run Configuration ? b

Software Update Credentials
To enable automatic software updates you need to specify your login details,

Theze detailz were provided to wou when vou purchased Performance W alidator.

Email &ddress: |dev@null.mm

HEHEHHKHHEERHHRER

Paszward:

Test Login Details...

Setting theze values iz optional. You can zet them anytime vou want on the Software pdates menu,

Software Update Download Location

Software updates will be downloaded to the location specified below:

C:Azers'StephentdppDatabLocalhTemp Browse...

Reset

<< Prey | M et = |

You can test the login details to ensure they are valid:
o Test login details > click to check your entered details are valid (requires an internet connection)

Valid details will be confirmed:

Login details )4

Login details are valid.

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

Invalid details may mean you entered credentials for another application in the Validator suite,
or they could have been entered incorrectly.
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Legin details *

Login details are not valid for Performance Validator,

Please check that you have the correct login details far this
software tool,

You should have received the correct credentials when you purchased Performance Validator.
If you experience problems, check with your system administrator or contact Software Verify.

These update credentials can be changed at any time from the Software Updates menu.

Software update download location

It’'s important to be able to specify where software updates are downloaded to because of potential
security risks that may arise from allowing the Tvp directory to be executable.

We use the TvPp directory as a default, but if you're not comfortable with that you can specify your
preferred download directory. This allows you to set permissions for TP to deny execute privileges if you

wish.

An invalid directory, e.g. one that does not exist, will show text in red and will not be accepted until a
valid folder is entered.

o Reset > rewerts the download location to the user's Tvp directory
The default location is c:\users\ [username] \AppData\Local\Temp

The download location can be changed at any time from the Software Updates menu.

Build example projects

The next page of the wizard allows you to build the example projects that ship with Performance
Validator.

The example projects demonstrate various application types containing bug you may wish to investigate
with Performance Validator.
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' First Run Configuration ? *

Build example projects

Dptional: Build the example projects.

Yizual Studio

Open the esample projects solution with Yisual Studio.

Vizual Studio...
Download
Download the prebuilt examples from Software Yerify, Dawnload.

|deal far uze if pou don't have Yizual Stadio.
YWorks best if pou have inztalled in the default location.

[Becauze the paths in the debug infarmation are fiked in the prebuilt examples. ]

Open example projects folder. . |

<< Prev | M et w3 |

e Visual Studio... * opens the example projects solution with the version of Visual Studio selected

e Download... * downloads a prebuilt version of the example projects, unzips them and installs them
in the examples folder in the Performance Validator installation directory

If you choose this option and you have not installed Performance Validator in the default location
(assuming a 64 bit OS) the source file paths in the debug information will be incorrect - you will need
to use the File Locations settings to inform Performance Validator of the correct location(s).

e Open example projects folder... > opens the folder that contains all example projects

Video overview of application

The final page of the wizard presents a short video overview of Performance Validator.

E The video has audio

Copyright © 2002-2025 Software Verify Limited



The User Interface 35

3.2
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More help is available via the Tutorials tab and the Help menu.

The video is also available on the product website. Visit https://www.softwareverify.com/products.php and

find the product link for Performance Validator.

e Finish * closes the First Run Configuration dialog leaving the application ready to use

Menu Reference

The menus provide access to all the major features in Performance Validator. The most common ones

are also directly accessible via the toolbars.

The next few pages provide a convenient collection of links to the detailed help pages on each menu

item.

Click in the picture below to jump to any menu's page:

W

File Launch Edit Settings Managers Tools DataViews Software Updates

Help
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3.21 File menu

The File menu allows you to:
e open, close and save sessions
e manage the launching of an application
e control the collection of data
e exit the application

Most of these actions are also available via the standard or session toolbars.

Near the bottom of the menu, a list of recently used file names allows you to easily reload a previously
saved session.

'h Click on an item in the picture below to find out more:

i Open Session... Ctr+0
] Save Session Ctrl+5
E Save Session As...

Export Session L

Close Session

Exit

E The last two items are not linked to topics. Exit is self explanatory, and abowe that is a list of
recently opened files.

3.2.2 Launch menu

The Launch menu allows you to:

o start applications and restart applications

e inject into running applications

¢ wait for applications to start then attach to them
e monitor senvices and ISAPI extensions

e stop monitoring an application

Most of these actions are also available via the standard or session toolbars.

These actions are grouped into submenus according to whether they involve applications or senices.
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'h Click on an item in the pictures below to find out more:

Applications »
Services ¥
Web »

Command Line Builder...

Applications
4 Launch Application... F4
4 Launch Met Core Application...  Shift=F4
o Re-Start Application F5
}{; Imject into running process. .. F3
{Tj Wait for Application... F2
Services

Maonitor a service...  F&

Web
ASP Met Core Web Application... 7
ASP Met ([15)... Fa
ASP MNet (Web Development Server)... F9
ISAPI{I1S)...

= n addition to the function key short cuts shown abowe, you can redisplay the previously chosen
launch dialog by using +

3.2.3 Edit menu

Selections and the clipboard
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3.24

The Edit menu options can be used to:
e clear all selected items in a table or tree
e copy selected items (and relevant data where applicable) to the clipboard
e select all the items available.

Selected data is formatted into one line per row with a single space used to separate column data.

Clear
|:D Copy Cirl+C
Select Al Ctd+A

= Select All will include the header row as well as the data, and Copy will include the column titles.

For example, after running the example application, Select All on the Performance Tab might show:

Class:Method | call Count | call cox i Children | Children % |Total |Total % |Medule | Fitename
gsCompFunc ‘ 327,m|_ |- 35?.41‘- ativeexample.

CMainFrame:OnSertQuicksort ‘|

TisGetValue ‘ 8,663 9. 0 0. ||
SetlLastError 2. ||
GetLastError B0 || ET.EII"l
EnterCriticalSection 0 4 22| || 15.21“

LeaveCriticalSection

|
|
|
| CMainFrame:populateArray ‘| 0 |.
|
|
|
|

This would result in the following being copied to clipboard:

Class::Method Call Count Call Count % Function Function % Children Children
gsCompFunc 327,778 64.74% 357.42 40.12% 0.00 0.00% 357.42 40.12% nativeexample.e
CMainFrame: :OnSortQuicksort 1 0.00% 239.33 26.87% 445.10 49.96% 684.44 76.83% nativeex:
CMainFrame: :populateArray 1 0.00% 42.43 4.76% 45.06 5.06% 87.49 9.82% nativeex:
TlsGetValue 48,663 9.61% 36.76 4.13% 0.00 0.00% 36.76 4.13% kernel32.dl1l
SetLastError 29,621 5.85% 22.42 2.52% .00 0.00% 22.42 2.52% kernel32.dl1l
GetLastError 29,621 5.85% 21.60 2.42% .00 0.00% 21.60 2.42% kernel32.dll
EnterCriticalSection 20,560 4.06% 16.22 .82% 0.00 0.00% 16.22 1.82% ntdll.dll
LeaveCriticalSection 20,560 4.06% 16.00 .80% 0.00 0.00% 16.00 1.80% ntdll.dll

= P O O

Settings menu

The Settings menu allows you to:

e choose the user interface mode (wizards or dialogs)
e change settings for global data and how it is displayed

Global settings are also accessible via the session toolbar.

"h Click on an item in the menu below to find out more:
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15 Edit Seftings... F&
Load Settings...
Save Settings...

User Inteface Mode...
LI¥ Theme. ..

First-Run Settings Wizard ...

|Iser Permmissions Wamings...

3.25 Managers menu

Managers

The Managers menu provides just one lonely ( but powerful ) tool to manage sessions including
comparing current and previous data.

‘h Click on the menu item in the picture to find out more:

| Session Manager...

3.2.6 Tools menu

Tools

The Tools menu provides access to a few different tools including a couple not found on the Tools
toolbar:

o A list of the modules loaded by your target application
o A list of the debug information status of modules loaded by your application

e A log of files, classes. functions, methods. or modules not instrumented, and reasons why not

’h Click on a menu item in the picture of the Tools Menu below to find out more:
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Edit Source Code. ..
Refresh
Refresh All

e
| (=)
e W

Loaded Modules...
DLL Debug Information...

Instrumentation Failure Data...

<5 Reset All Statistics

3.2.7 Data Views menu

Data Views
The Data Views menu provides easy control of which tabs are displayed in the main view.

Callstack
Statistics
Relations
Call Tree
Call Graph
Analysis
Line Times
Diagnostic
Tutorial

Hide All Views
Show All Views
Reset All Views

Selecting any of the items shows the relevant tab (if it's not visible already), and makes it the current
selected tab.

e Hide All Views * hides all tabs except the one that's currently visible
e Show All Views * shows all the listed tabs, and in their normal order

e Reset All Views » shows only the most popular tabs, so excludes the Analysis, and the Line
Times tabs

This is the default setting when you first use the software
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When you hide a tab (by clicking the cross on the right of the tab header), you'll initially be reminded of
where to go to show it again, but you can choose not to keep seeing this reminder.

Line Times 7 X

Y'ou can re-dizplay thiz tab by choozing 'Line Times'' an
the Data Yiews menu

[ Don't show thiz dialog again

Hidden views are remembered between sessions.
3.2.8 Software Updates menu

Software Updates

All three items in this menu are cowered in the Software Updates topic.

W

|$ Check for software updates...
Configure software updates. ..

Renew software updates ...

Reset software update credentials. ..
Set software update credertials...

Set software update directory...

3.29 Help menu

Help Menu

The help menu provides access to this manual in different formats as well as tips and tutorials.

’h Click on an item in the picture below to find out more about each item in the Help topic:
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3.3

Tips...

ﬂ About Peformance Validator...

Cwverview Video...

Readme and Version History...

Help Topics... F1

\f'

Help PDF...

Help on softwareverfy com...

Blog...
Librany...

EI] Tutorals...

Tutorials on softwareverfy.com...

Cortact customer suppaort...
How do [7...

Report a crash

=% Check out the Erequently Asked Questions too!

Toolbar Reference

This reference section lists the various toolbars in Performance Validator, with quick links to their own
section of the help manual.

The items are listed in left to right order.

|

BB %

Q|

W% 0@ ®

"h Click on any part of the pictures below to jump straight to the topic:

Standard toolbar

‘=80

e Load session
e Sawe session

e Help

Session toolbar
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v g% (X D

e Settings
e Launch application using the launch chooser

e Relaunch the previously launched application

e Inject into application

Wait for application to start
Stop application

Enable collecting data
Disable collecting data

Tools

‘h 26T

Reset statistics
Find

Refresh view
Refresh all views

3.4 The status bar

Elements of the status bar

The status bar has three main sections, from left to right:
e the message line
¢ data collection statistics
e program information

The message line

Most of the time, youl'll just see this:

| Ready

When you hover your mouse over a toolbar button or a menu item for a short time, a help message
appears in the status bar describing the button's action.

Data collection statistics

The data statistics counts give a guideline indicator of how data is being collected by the stub and sent
to Performance Validator.
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3.5

This collection data has a few counters and a collection status:

Data items sent from stub that have been processed
Symbols that have been processed

Function performance entries in the function timing tree
Number of line count timing entries

Status indicating whether collection is currently on or off

43 332 252 0 Collect:0On

The boxes stay gray when the values are static, but will be coloured for a few seconds when the value
changes:

I:l The value increased
The value decreased

Profiling status

The status of the flow trace indicates what is currently happening.

Ready. Waiting to start a run, or a run has finished and is waiting for you to analyze the data.
Starting. Starting a run (hooks being installed etc).

Running. Target executable is hooked and running.

Terminating. Target executable has entered ExitProcess but has not yet finished executing.
Post Processing. Target executable has finished executing. There is data that still needs to be
processed.

Running

Target program name
This displays No active session when there is no session running, terminating or loaded.

Mo active session

When a session is running, terminated or loaded, this displays the name of the target program followed
by a timestamp.

cvExample.exe:Fri Jul 03 10:0%:24 2020

Keyboard Shortcuts

Keyboard shortcuts
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The following shortcuts are available. Note the useful F1 for contextual help.

+ Select All

+[3 copy

+ Find (file or function)

+ Goto line (Source code views)

+ E Open session

+ Sawe session

Help (contextual for current view or dialog)

Wait for application

Inject into process

Start application (Native / .Net)

+ Start application (.Net Core)

Restart application

Monitor a Senice
Monitor IS and ISAPI

Monitor IIS and ASP.Net

Monitor Web Development Server and ASP.Net

+ Redisplay the previously chosen launch dialog.

3.6 Icons

Icons used in the main displays

Some of the displays include an icon on the left border of the scrolled list/tree to indicate the type of data
that is present on that line.
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3.7

3.71

Option enabled
] Option disabled
= Function is linked to another node in the tree
& Function call is recursive
Source code line indicator
Source code
X Line could not be hooked

The main display

The tab windows

The main display of Performance Validator consists of tabbed windows. Not all the tabs may be visible -
see the Data Views menu to show any hidden tabs.

Each tab allows the performance data collected to be viewed, inspected and queried in different and
complimentary ways.

Typical usage might be to use the Statistics, Call Tree or Call Graph tabs to monitor the most time
consuming or slowest functions in the target program, and then use another view to gain insights at a
different granularity or about related functions.

'h Click on an item in the picture below to find out more about each of the tabbed windows, or use the
list further below:

Statistics Relations Call Tree: Call Graph Analysis Line Times Diagnostic Tutorial

Hiding and showing tabs

Each tabbed window can be closed by clicking the small [x] on the right hand side of the tab. The
window can be redisplayed from the Data Views menu.

lcons

Most windows use a small number of icons to indicate different types of data.
Callstack

The Callstack view displays a snapshot of the callstack for a selected thread.

Copyright © 2002-2025 Software Verify Limited



The User Interface 47

Thieads 33 Thisad |[fGHES MainCRT Startup] Thread Mames... Eefresh | Display...

Thread Address Module Symbol ‘ Filename
14596/ 0x00794390 threadvalidator.exe CWaitChainView:PreTranslateMessage e\om'\c\threadvalidatoritabsen/\waitchainview.cpp 322
14596 0x006970C0 threadvalidator.exe handlelsDialogMessage eom\c\threadvalidatoritabsen/\runobj.cpp 2648
14596 000794360 threadvalidator.exe CWaitChainView:WindowProc etomic\threadvalidatoritabsen\waitchainview.cpp 316
14596 0x00796300 threadvalidator.exe CWaitChainView: OnTimer etomic\threadvalidatoritabsenfwaitchainview.cpp 1111
14596 0x00794F20 threadvalidator.exe CWaitChainView:displayThreads eh\om\c\threadvalidatoritabsen\waitchainview.cpp 678
14596 0x004700C0 threadvalidator.exe threadWaitChainData:updateWaitChain e'\om\c\svlcommen'threadwaitchaindata.cpp 345
14396 0x0046AT20 threadvalidator.exe waitChainToolkit:sviGet ThreadWaitChain etomic\svicernmenisviwaitchaintoolkit.cpp 86

The callstack view

The callstack view shows a snapshot of the callstack for any thread in your application as the program
runs.

The callstack is displayed in a columnar format with the following information in each level in the stack

e Thread: the id of the thread, or the name if one has been set

Address: the address of the function

Module: the DLL or executable name

Symbol: the symbol of the method or function

Filename: the path to the file containing the function, including line number
The display can be updated automatically from every 20ms to every 2s or only on demand.

If the threads in your application have been named (see how) then those names are displayed in the
thread list so that you can identify them.

Alternatively, use the Thread Names dialog below, to assign names to the threads for the duration of the
session.

Callistack display options
The callstack options let you choose which thread to monitor and how often.

Threads: 33 Thread: QRN it ainCR T Startup)

Thread Mames. .. Refresh Dizplan...

o Thread * select the thread which will have its callstack displayed
o Refresh * manually refresh the callstack of the selected thread

e Thread Names... * displays the Thread Names dialog
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22 Thread Names 7 %

Click on a thread name to start editing the thread name.

Thread Id Name "
15008 ThreadHistonyViewEs:

14380 ThreadHistoryLocksTab

14712 uiReceiveCormm

14596 MainThread

14580 GdipTransformPoints

14444 WrniMotificationRegistrationd ~
< >

k. | Cancel

Double click the Name column and enter a name to associate with a Thread Id.

o Display... » displays the Callstack Display Settings dialog

Callstack Display Settings >

Update every:

oms

v Auto Update

K, | Cancel

o Update > set the display update frequency, from every 20ms to every 2s

o Auto Update * uncheck to disable the automatic callstack updates

Thread names

If a thread has been named using the Win32 rRaiseException method, the Win32

SetThreadDescription (), Or using pvSetThreadName () its name is shown in the list. See the link
below for more details.

For threads not explicitly named by the above methods, Performance Validator provides automatically
generated names based on the name of the function passed to CreateThread (), beginthread(), or
_beginthreadex (). If you want to give a thread a name here by double clicking on the name column and
entering a name for the thread. Click outside the box or press return to complete the entry.

=» How can | give a name to a thread from my code?
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3.7.2 Statistics

The Statistics tab displays performance data about each function called by your program.

'h Read on, or click a part of the image below to jump straight to the help for that area.

As with many of the tab views, the display is split into two resizable panes.

o The table of statistics on the left has extensive performance data

| Betosh Fiter et Do Filename: e:boric\performancevalidatorpvesamole\maintim, cop Line 334
= ‘ = = ‘ = ‘ Function: CMainFrame::0nS onuicksort
Class::Method Functi... |Childr=n ‘Children % Total ~ Module: E:\ombc\perfomanceV alidator\pvExamplehD ebugl 0_0pvExample. exe
asCompFunc — 000] 2.00% Address: 04004130 Call Count: 3
CMainFrame:OnSortQuicksort 10,93% [T mme——— e Totaltime
opulateArra 1.03% Dpley fiter ’ (o BIEIE9)B/50 i Runtime
P i H8Ed Function Fiter (instrumentatior) ¥ Shortest 7 L. . g
P " o ortest / Longes L
AT ch ek AT Lol Line Timing Fiter (instumertation)  * e 241;5 o ST
CPvExampleApprInitinstance 0.50% Show in Analysis tab »
CPvExampleView:GetRuntime... 0.30% Show in Relations tab Function time : Child time (3 childier]
CPvExampleView: AssertValid 0.26% Goto Cal Tree Node (A 24190) 72571 = 5,740 34
CMainFramesAssertValid 0.21% Go to Call Graph Node [ Display Line Times
322 - -
CPvExampleDoc:AssertValid 0.18% Edit Source Code... 323 ¥
- 9 324 static int gsCompFunc(const void #argl,
CPvExampleView::_GetBaseClass 0.14% e —— 395 Comet void “arezs
CMainFrame:GetMessageMap 0.14% 326/983,334 5,604.38 { . i
——————————— : 327 983,334 607.12 DWORD  *dwl = (DWORD *)argl;
CPvExampleView: GethMessage... 0.12% . 328 983,334 603. 58 DWORD  *dw2 = (DWORD *)arg2;
CPvExampleDoc:GetMessage... 0.10% 511 0.08% g%g 983,334 754,81 return (dwl - *dw2);
CMainFrame:GetThisMessage... 0.10% 0.00 0.00% g% —== e
CMainFrame:GetRuntimeClass 0.10% 0.00/ 0.00% 333 void CMainFrame: :onSortqQuicksort()
CPvExampleView: GetThisMess... 0.09% 0.00 0.00% gg; 3 CICXEREE DWORD  *dwArray:
CMainFrame:OnCreat: 0.08% 0.34 0.01% 336
| “MeinframesUntreate | § - 337 3 0.08 dwarray = new DWORD [m_numberofItems];
CPvExampleAppiGethlessage... 0.08% 384 0.06% 338 - ---- }f (dwArray = NULL)
T —— . . 339
CPvExampleDoc:GetThisMess... 8% 0.00 0.00% 340 // ensure array starts with the same dat.
T e — 7% 341
CPvExampleDoc:GetRuntime... 0.07% 0.00 0.00% Bt 5 . seginwaitcursor ();
CPvExampleAppiGetThisMess... 0.06% 0.00 0.00% ;:2 3 68.68 populatearray (dwarray, m_numberofItems);
CPyExampleDoc:_GetBaseClass 0.00% 0.00 0.00% 345 / sort the array
ameThread | % o 346
CPvExampleAppinameThread AT 0.00] 0.00% 347 3 6,329.57 gsort(dwarray, (SIZE_T)m_numberofItems, :
CPvExampleApp:CPvExample... 0.00% 0.05 0.00% g:g 67.30 checkarray(dwarray, m_numberofItems);
CMainFrame:~CMainFrame 0.00% 0.00. 0.00% 350 3 0.15 endwaitcursor();
CMainFrame:OnUpdateSortQ... 0.00% 0.00 0.00% 3= / tidy up
CMainFrame:_GetBaseClass 0.00% 0.00. 0.00% 353
354 3 0.02 delete [] dwarray;
reCreateWindow 0.00% 0.00 0.00% 355 ¥
0Nz oo nnnes 359 = == I

The table's popup menu provides plenty of options to filter data or to examine more detail

e The right side shows the source code view for any function selected on the left

The statistics view

Performance data is shown for every function that has been hooked.

The default ordering of functions is by directory first, and then by the files in those directories.

The data can be otherwise sorted by any column and you can change the frequency with which the data

is updated.

The amount of information displayed can be controlled by adding or removing columns or by filtering for

specific areas of interest.

Double clicking any item will display the function on the Relations tab.
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What data is available?

The Statistics view can show a large amount of performance related data, although not all of it is
displayed by default.

The following table list all the available columns of data.

Attribute Description Shown by
default
e Class class name No
e Method method name (or function name if no class) No
e Class::Method class::method name (or function name if no class) Yes
e Address function address Yes if sampling
e Num Children  number of child functions of a function No
e Av Func average time a function takes to execute (excludes child No
e Av Func % functions)
e Av Total average total time a function takes to execute, including No
e Av Total % its children
e Call Count number of times the function is called Yes

e Call Count %

e Function the time a function takes to execute (excludes child Yes
e Function % functions)
e Children the time a function's child functions take to execute Yes

e Children %

e Total the time a function and its child functions take to execute Yes
e Total %

e Longest the longest time a function and its child functions take to

e Longest % execute

e Shortest the shortest time a function and its child functions take to

e Shortest % execute

e Sample Count the number of times a function is found in the sampled Yes
e Sample Count data
%

e Module name of the module containing the function Yes

e Filename name of the file containing the function Yes

ltems in green are not available in Sampling data collection mode as the yellow Sample Count columns
are substituted instead.

Percentage values are relative to the total run time or total number of calls made to all functions.

=% You may not need all this information - see the section on changing which columns are displayed.
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Percentage bars
All the cells in the table that show numerical data have a percentage bar indicating one of the following:
o the function's value relative to the maximum value in the column
e.g. Call Count in the example below
o the function's percentage contribution to the total

e.g. Call Count %, or Function time, below

Class::Method Call C... Call Cou... |Function |Function...
CPvExampleView:GetRuntime... 6,751 14.74% 10.72 4.88%
CAtITraceProcess:CategonyCo... 4 568 10.63% 3.02 137%
CPvExampleView::_GetBaseClass 3,526 7.70% 648 2.95%
CPvExampleView: GetThisMes... 2149 4.69% 280 1.28%
CPvExampleDoc:GetThisMess.., 1912 417% 252 1.15%
CPvExampleDoc: GetRuntime... 1,704 312% 331 1.50%
ChtlTraceProcessiMaxSize 1,624 3.54% 1.01 0.46%
CAtlAllocator: GetCategory 1622 3.54% 3.62 1.65%
CAtITraceSettings: TryAllocate 1,597 3.49% 134 0.61%
CPvExamplefpp:GetThisMess... 1,592 347% 208 095%
CPvExampleDoc:_GetBaseClass 107 0.23% 0.28 013%

Window orientation

To adapt to your screen layout, the horizontal or vertical orientation of the statistics and source code
panes can be toggled with the orientation button.

Updating the display

o Display... * display the Statistics display dialog, which controls the auto-updating of the display.
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Statistics Display Settings >

Ipdate every:

00

v Auto Update

QK | Cancel

Auto update... * switch the automatic updating on or off - see the next option

...every N seconds » automatically updates the display at your choice of interval, from 1.0 to 60
seconds

Adjust this depending on the complexity of your application.

An update interval that is too short may mean Performance Validator spends too much time
updating the display.

Refresh * updates the display - as does the Q@ button on the Tools menu and toolbar

With auto update off, you'll need to use this Refresh button to update the display when you wish.

Do not scroll first column * optionally keep the first column fixed when scrolling the table
horizontally

Unless you changed the visible columns, or reordered them, the first column will typically be
Class::Method.

Sorting the data
You can sort the data in the table by clicking in the table header.

= Note that while your application is executing, the sorted data is live. Sorting may not complete
correctly as the data may change during the sort. Only when your program has finished executing is the
sorted data guaranteed accurate.

Managing the data being displayed

There are two ways to change what's displayed in the view.

e hide or show whole columns of data in the table

o filter out unwanted functions, or only show specific functions of interest

Changing which columns are displayed
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The choice of which columns to display is the same on the Statistics and Relations tabs. In fact, you
can choose to control columns in both areas from the same configuration dialog.

e Columns »* shows the Configure Columns dialog for the Statistics view

If you're using a sampling method to collect statistics, you'll see the dialog on the right.
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Configure columns (Statistics)

Select the columng that will be vizible,

Column "

DCIass

DMethod
CIass::Method
Dﬁkddress

D Murn Children
Dﬁw Func
Dﬁw Func %
Dﬁw Total
Dﬁw Total %

Call Count
Call Count %% o

< >

¥ Don't scroll first column

]

Up |
| Do |

Drowr

Reset |

Cancel |

Configure columns (Sampling Statistics)

Select the calumns that will be vizible.

Column

Class
Method
CIass::Method
Murn Children
Address

Sample Count
Sample Count %
Filename
Madule

W Dan't zerall first colurmmn

o]

Up |
o |

Lo

R eszet |

Cancel |

Check or uncheck which columns you want to show and hide.
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Up / Down ¥ nudge a selected column name up or down in the list

Columns at the top are displayed left-most in the table

Reset * set the \isibility and the order of columns back to their defaults

horizontally

Don't scroll first column 2 optionally keep the first column fixed when scrolling the table

Unless you changed the visible columns, or reordered them, the first column will typically be

Class::Method.

and Relations tabs

Once configured, click OK to apply the changes.

Filtering statistics in the table

Apply to all display tabs » if checked (default), the changes you make will affect both Statistics

The 'display filters' affect which functions are hidden and shown in the data. They do not affect which

functions are hooked in the first place.

e Filter * shows the Statistics Display Filter Manager:

Statistics Display Filter Manager
v Dizplay Win32 AP functions
™ Entries that match filkers are displayed, enties that don't match filkers are hidden

¢ Entries that match filkers are hidden, entries that don't match filters are shawn

Display Filters
elomicisvicommenttoken.cpp
CGrdCtrk:GetCell
CBiglcon:Drawltem

[w] 0% 00000000004 c0ad0

Cancel

&d

(=

Edi...

Remove

Remove All

Enahble Al

EENEEE -

Dizable All

The dialog initially has no items in the list. Add some items manually or use the convenience filter

options on the popup menu.

e Add... * displays the display filter dialog described below

o Edit... * opens the display filter dialog populated with the selected item's criteria, ready for editing

Alternatively, just double click an entry in the list to show the filter dialog.
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o Remove * remove selected filter(s) in the list
e Remove All » remowe all filters

o Enable All * enables all filters in the list
o Disable All * disables all filters

You can also enable or disable individual items in the list via the yellow check box at the left of
each row.

o Display Win32 API functions * if selected this displays Win32 API functions otherwise Win32 API
functions are hidden

o Entries that match filters are displayed * select this to display only matched items

o Entries that match filters are hidden * select this to remove matched items from the display

& Take care when selecting Entries that match filters are displayed as clearing the list and leaving
this checked will leave no functions being displayed at alll

The Display Filter dialog

The dialog below allows you to create a filter based on matching one or more criteria.

Display Filter >
Leave fieldz blank that you do nob wish to filter.

[v Enabled

Clazs:

b ethod:

Filenarne:

Dhirechary:

b adule:

Address:

Cancel
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If you don't enter some of the details, they simply won't form part of the match criteria.
e Enabled * set this particular filter active or inactive
This is exactly equivalent to checking the listed item in the display filter manager.

Class * enter the class name that the filter must match

If you enter a class but no method name then all functions in the class are filtered.

Method * enter the method name

If you enter a method but no class then the filter will match the named function in any class.

Filename  filter all functions in the specified file

The full path to the file is required.

Directory » filter all functions in the specified directory

The full directory path is required.

Module * filter all functions in the specified module

The full path to the module is required.

Address » filter an exact address in memory

Finding text

To find text in the table of statistics, use the Eind Dialog where you can search in any or all of the
different columns.

=% The source code view has its own Eind and Goto dialogs.

Statistics menu options ®
The following popup menu is available over the data area to add filters, examine relations or edit code.

Menu actions apply to the function for the row at the menu-click location.
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Display Fiter »
Function Fitter {Instrumentation) r
Line Timing Fiter (Instrumertation) *
Show in Anahysis tab r
Show in Relations tab

Go to Call Tree Node

Go to Call Graph Mode

Edit Source Code...

Auto Size Column Widths

® Menu options: Display Filter

The display filter sub-menu below provides a quick and convenient way to hide or show data based on
attributes of the selected item.

Class (Class:™)

Class And Method (Class::Method)
Methiod (*::Methad)

FileMame

Directorny

DLL

Addrezs

Choosing any of these options will add the filter to the Display Filter dialog.
For example:
e Class * hides all functions belonging to the same class

e FileName * hides all functions that were in the same file

E These options work well for filtering out something you see in the display that you'd like to remowe.
You may not get the results you expect if the Display Filter dialog is set to have the filters inverted.

® Menu options: Function filter (Instrumentation)

While the display filter controls visibility of hooked data, instrumentation filters control which functions
are hooked in the first place.

The function instrumentation filter sub-menu lets you add hook filters at different levels of granularity.
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By Class

By Class and Method
By Function

By FileMame

By Directony

By DLL

& The affect of adding function filters here depends on the current filter settings:

o If the current filters are set to hook everything, adding new filters will switch to excluding newly
selected hooks

o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The first three options add filters to the Class and Function Filter Settings:
e By Class * adds a new filter, excluding the entire class from the results of subsequent sessions
e By Class and Method > excludes only the selected function from new sessions
e By Function * excludes all matching function names irrespective of their containing class or even if
not in a class at all
The next two, Filename and Directory, are part of the Source Files Filter settings.

o By FileName * adds a new filter, excluding all functions in the same file (as the selected item) from
the results of subsequent sessions

e By Directory *» excludes functions in all files in the same directory as the selected function

Finally, the DLL level is controlled by the Hooked DLLs settings.
e By DLL » excludes functions in all files belonging to the same executable or DLL as the selected

function

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu options: Line timing filter (Instrumentation)

Line timing instrumentation filters control which lines are hooked for line timing and are independent of
the function filters above.

& The affect of adding line timing filters here depends on the current line timing filter settings:
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o If the current filters are set to hook everything, adding new filters will switch to only including newly
selected hooks

Note that this is the opposite of function filters.
o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The line timing instrumentation filter sub-menu lets you add hook filters at three different levels of
granularity.

Each option add filters to the Line Timing Filter Settings:

o By Class * adds a new filter, appending the entire class in the line timing results of subsequent
sessions

e By Class and Method * include only the selected function in the line timing of new sessions

e By Function ¥ includes all matching function names irrespective of their containing class or even if
not in a class at all

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu option: Show in Analysis tab

The Analysis tab shows results of a query on the call tree based on the selected function and the criteria
chosen from the menu:

e Show in Analysis tab *> choose any item in the following sub-menu, to be switched to the Analysis
tab

Class

Function

File name

Module name
Address

Faster Functions (%)
Slower Functions (%)

Functions taking the same time (%)

For example:

e Class » the Analysis tab will show all points in the call tree that match the class of the selected
function

e File name * shows all points in the call tree that match the file name of the selected function
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e Slower Functions (%) * shows all functions that are slower than the selected function

® Menu options: Show in other tabs

e« Show in Relations tab * switch to the Relations tab where you can examine functions that either
call, or are called by, the selected function

Double clicking any item will also display it in the Relations tab.

e Go to Call Tree Node * switch to the Call Tree view where the display will be expanded to show
the first match found for the selected function

e Go to Call Graph Node * switch to the Call Graph view where the display will be expanded to
show the first match found for the selected function

® Menu option: editing source code

o Edit Source Code... * opens the default or preferred editor to edit the source code

® Menu option: column widths

o Auto size column widths » sets the width of each column in the table appropriate to the content
within

The file source code view

Clicking on a function in the statistics table shows that function's source code file in the right hand pane.

The source code view is described in detail separately as its behaviour is the same for all views.

3.7.3 Relations

The Relations tab displays information about the slowest or most called functions in your program, as
well as their calling functions or functions that are called by them.

\h Read on, or click a part of the image below to jump straight to the help for that area.
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RBeesh | | o | Fies. | Higop: [Retesn

Most called and most tine consuming funcions

| Display.

Auto Size Column Widths

Class:Method [cnitdren % [Total [Total % 77 Module
entryPoint NO0I00% pvexample x.
CMainFrame: OnSortQuicksort 87.06% 501087 ] pvexample.x..
qsCompFunc | 0.00% 433129 8483% preample ..
CMainFramespopulateArray | 0.00% S s
CMainframe: checkAriay | 0.00% Functon Fiter (nstumertation) ~ *
CPvExampleAppsinitinstance | 0.13% Line Tiring Fiter (nstrumentation)  »
CMainFrame: AssertValid | 0.14% Show n Analysis tab v
CPuExampleDoczAssertialid | 0.16% Goto Cal Tree Node
CPyExampleView: GetRuntime... | 0.00% oo Call Graph Node
CPvBampleViewsAssertValid | 0.00% T

‘Filename

elomiciperf
elomiciperf
elomic\pert
elomic\pert
elomic\perf
elomic\pert
elomic\perf
elomiciperf

elomicperf

Promote Promate Al

Funcions calied by function: CMainFrame:populstedray

Class::Method [ call Count [ call Cou... [Function
To display collected data, click "Refresh™

To edit the filters, click “Filter”

To edit the columns, click “"Columns™

Many extra options on the context menu

[ Functio... *,/] children

Fromale Promote Al

Callers of functior: CMainFrame::populatefinay

Class::Method |Ca|| Count | Call Cou... |Function
0.00% 565.06

CMainFrame:OnSortQuicksort | 3

11.07%

Functio... °,/ | Children

444531

Filename:
Function:
Module:
Address:

Total time

[ 1318]57.55 = (A, 0.36%]

Shortest / Longest

1917 /419.20

Function time

[ 1918]57.55 = (A, 0.36%]

¥ Display Line Times

1,626
2,578

&

pp Line 175

CMainrame: populatediray

E\omic\peifoimance afidatorspyExample\D ebug10_0_x64\pvE sample_x64. v

0+0000000140001 af0 Call Count: 3
1.13% Runtime
5,105.89
=0.38% 0.38%
Child time: (0 childrer)
1.13% 0.00% 000

return TRUE;

ﬁ///////////////////T/J/,éé/////////////////////////z

cmainFrame diagnos

#ifdef _DEBUG

void cMainFrame::assertvalid() const
13.68
16.18

CFramewnd: :Assertvalid();

void cMmainFrame: :pump(cDumpContext& dc) const

CFramewind: :bump(dc);

#endif //_DEBUG
LELLILLLLLEIIE LI E LI R LTI AL AL E i i,
17 ndlers

CMainFrame message hai

void cmainFrame::populatearray(DwORD Fdwarray,
DWORD Tength)
57.5555{
DWORD i

0.01 srand(0x84561234);
0.00 for(i = 0; 1 < length; 1++)
31.50 dwarray[i] = (DWORD)rand();
— I

void cMmainFrame::checkarray(DWORD  “dwarray,

DWORD length)

56.46 {

DWORD 13

As with many of the tab views, the display is split into two resizable panes.

e the left side shows three tables of related functions:

e most called and most time consuming functions
e functions called by one of those functions
e functions that call one of those function

Each table's popup menu provides options to filter data or to examine it in more detail

e The right side shows the source code view for any function selected from any table on the left

Most common and most time consuming functions

The table shows a list of functions, with the statistics displayed being identical to that shown in the

Statistics view.

This top table can be populated with functions in several ways:

o use Refresh to update the list with the top items, using display options

= There is no automatic refresh - the display is only updated on a manual refresh.

o select a function from another tab view to make it appear here

For example, double clicking any function in the Statistics view will display the selected function

here.

e promote one or more functions from one of the two lower tables
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The statistics can be sorted by any column and filtered by class, function, file or module.

The amount of information displayed can be controlled by adding or removing columns or by filtering for
specific areas of interest.

When a function is selected in this table, the lower two tables update to show information about called
and caller functions.
Percentage bars

Like the Statistics tab, all cells in the tables that show numerical data have a percentage bar indicating
one of the following:

o the function's value relative to the maximum value in the column

o the function's percentage contribution to the total

Updating the display

o Refresh * updates the display with the top functions - as does the Qo button on the Tools menu
and toolbar

As there's no auto update, you'll need to use this Refresh button to update the display when you
wish.

When manually refreshing the top functions, you may be interested in a certain performance
measurement:

o Display * choose one of the available criteria by which to display the top functions

Ay, Tatal Time j

Call Count
Function Time
Toatal Time

Ay, Func Time

The default is Average Total Time - i.e. the average time taken by a function and all its children.

Changing the metric will refresh the list functions in the table.

E When in sampling mode, Sample Count will be the only available option here - i.e. the
number of times a function appears in the sampled collection data.

e Quantity > set the number of items to show when refreshing the top functions

Managing the data being displayed
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There are two ways to change what's displayed in the view.
¢ hide or show whole columns of data in the table

e filter out unwanted functions, or only show specific functions of interest

Changing which columns are displayed
You can sort the data in the tables by clicking in the table headers.

The choice of which columns to display is the same on the Statistics and Relations tabs. In fact, you
can control columns in both areas from the same configuration dialog.

Each table on the Relations tab has control of its own columns, but by default, the displayed columns
are synched across all three tables.

e Columns * shows the Configure Columns dialog for the Relations view

If you're using a sampling method to collect statistics, you'll see the dialog on the right.
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Configure celumns (Relations)

Select the columng that will be vizible,

Column "

DCIass

DMethod
CIass::Method
Dﬁkddress
D Murn Children

ﬁw Func

ﬁw Func %

ﬁw Total

FW Total %

Call Count

CaII Count % o

< >

¥ Don't scroll first column

]

Up |
| Do |

Drowr

Reset |

Cancel |

Configure celumns (Sampling Relations)

Select the calumns that will be vizible.

Column

Class
Method
Clasg:l'u"lethud
Murn Children
Address

Sample Count
Sample Count %
Filename
Madule

W Dan't zerall first colurmmn

o]

Up |
o |

Lo

R eszet |

Cancel |

Check or uncheck which columns you want to show and hide.

65
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Up / Down * nudge a selected column name up or down in the list

Columns at the top are displayed left-most in the table

Reset * set the \isibility and the order of columns back to their defaults

Don't scroll first column 2 optionally keep the first column fixed when scrolling the table
horizontally

Unless you changed the visible columns, or reordered them, the first column will typically be
Class::Method.

All three tables are affected.

Apply to all display tabs » if checked (default), the changes you make will affect all three tables
and the data on the Statistics tab

Once configured, click OK to apply the changes.

Filtering data in the tables

The display filters affect which functions are hidden and shown in the data. They do not affect which
functions are hooked in the first place.

o Filters » shows the Relations Display Filter Manager:

Relaticns Display Filter Manager
v Dizplay Win32 AP functions
™ Entries that match filkers are displayed, enties that don't match filkers are hidden Cancel

¢ Entries that match filkers are hidden, entries that don't match filters are shawn

Display Filters Add
elomicisvicommenttoken.cpp Edi
GetTickCount
CVisualStudicProjectBuilderDoc Remaove

Remove All

Enahble Al

Dizable All

EENEEE -

The dialog initially has no items in the list. Add some items manually or use the convenience filter
options on the popup menus.

e Add... * displays the display filter dialog described below
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o Edit... > opens the display filter dialog populated with the selected item's criteria, ready for editing
Alternatively, just double click an entry in the list to show the filter dialog.

o Remove * remove selected filter(s) in the list
e Remove All » remowe all filters

o Enable All * enables all filters in the list
o Disable All * disables all filters

You can also enable or disable individual items in the list via the yellow check box at the left of
each row.

o Display Win32 API functions * if selected this displays Win32 API functions otherwise Win32 API
functions are hidden

o Entries that match filters are displayed * select this to display only matched items

o Entries that match filters are hidden * select this to remove matched items from the display

& Take care when selecting Entries that match filters are displayed as clearing the list and leaving
this checked will leave no functions being displayed at alll

= e display filter affects all three tables.

The Display Filter dialog

The dialog below allows you to create a filter based on matching one or more criteria.
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Display Filter >
Leave fields blank that you do not wish to filker.

[+ Enabled

Clazs:

b ethod:

Filenarne:

Directony:

b adule:

Address:

Cancel

If you don't enter some of the details, they simply won't form part of the match criteria
e Enabled * set this particular filter active or inactive

This is exactly equivalent to checking the listed item in the display filter manager.

Class » enter the class name that the filter must match

If you enter a class but no method name then all functions in the class are filtered.

Method » enter the method name

If you enter a method but no class then the filter will match the named function in any class.

Filename * filter all functions in the specified file

The full path to the file is required.

Directory * filter all functions in the specified directory

The full directory path is required.

Module * filter all functions in the specified module

The full path to the module is required.
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e Address * filter an exact address in memory

Browsing history
The History option provides a simple way to revisit previously refreshed or promoted functions:
e << [ >> ¥ navigate backwards or forwards through the groups of functions
These buttons will be disabled if there are no prior or later views available.
o History > select a result directly from the drop-down menu

Where a set of functions resulted from a manual refresh, the item in the drop down list is labeled
Filter Refresh.

A= | Navigating the browsing history affects only the set of functions displayed. It does not revert display
filters or other options.

E If your session is still running, navigating back and forth in the results doesn't update the numbers.

Only a manual Refresh does this.

Called and caller functions

When a function is selected in the top table, the lower two tables update to show information about
called and caller functions.

LCalurane.. Promate | Promoteélll

Functions called by function: ChainFrame:: 0nS oG uick sark

Class:Method Av Func | Av Func % | Av Total' | Av Total... | Call Count | Call ¢ ~
CMainFrame:populatefrray 3532 0.05% 3532 0.05% 5
CMainFrame:checkArray .17 0.03% .07 0.03% 5
gsCempFunc 0.00 0.00% 0.00 0.00% 2,511,638

[ m it

Columnez... | Bromote | Fromote Al |

Callers of function: dolConmbSort
Class:Method AvFunc |AvFunc% |AvTotal |Av Total... Call Count |Call ¢~
CMainFrame:OnSortCombsort 0.24 0.00% 4,4533.94 6.74% 1

-

4 L k

Column visibility is controlled as for the top table.
Both tables give you the option to promote one or all functions into the top table.

Repeating this process effectively navigates up or down the call tree hierarchy.
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o Promote * push the selected function into the top table
Double clicking an item has the same effect.

o Promote All * push all the functions into the top table

Finding text

To find text in the top table, use the Eind Dialog where you can search in any or all of the different
columns.

=» The source code view has its own Eind and Goto dialogs.

Relations menu options ®
The following popup menu is available over the tables to add filters, examine relations or edit code.

Menu actions apply to the function for the row at the menu-click location.

Display Fiter ¥
Function Filter {Instrumentation) »
Line Timing Fiter (Instrumertation) ¥
Show in Analysis tab »
Go to Call Tree Node

Go to Call Graph Mode

Edit Source Code. ..

Auto Size Column Widths

The menu options are identical in behaviour to the Statistics tab menu options so if you've already read
that you can skip to the next topic - the Call Tree.

[5 Menu options: Display Filter

The display filter sub-menu below provides a quick and convenient way to hide or show data based on
attributes of the selected item.
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Class (Class:™)

Class And Method (Class::Method)
Methiod (*::Methad)

FileMame

Directorny

DLL

Addrezs

Choosing any of these options will add the filter to the Display Filter dialog.
For example:
e Class * hides all functions belonging to the same class

e FileName * hides all functions that were in the same file

h=| Filtering out functions will reduce the number of functions displayed, even if there are more 'top'
functions than specified by the Quantity setting

& These options work well for filtering out something you see in the display that you'd like to remove.
You may not get the results you expect if the Display Filter dialog is set to have the filters inverted.

® Menu options: Function filter (Instrumentation)

While the display filter controls visibility of hooked data, instrumentation filters control which functions
are hooked in the first place.

The function instrumentation filter sub-menu lets you add hook filters at different levels of granularity.

By Class

By Class and Method
By Function

By FileMame

By Directony

By DLL

& The affect of adding function filters here depends on the current filter settings:

o If the current filters are set to hook everything, adding new filters will switch to excluding newly
selected hooks

o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The first three options add filters to the Class and Function Filter Settings:
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e By Class * adds a new filter, excluding the entire class from the results of subsequent sessions
o By Class and Method > excludes only the selected function from new sessions
e By Function * excludes all matching function names irrespective of their containing class or even if
not in a class at all
The next two, Filename and Directory, are part of the Source Files Filter settings.

o By FileName * adds a new filter, excluding all functions in the same file (as the selected item) from
the results of subsequent sessions

o By Directory » excludes functions in all files in the same directory as the selected function

Finally, the DLL level is controlled by the Hooked DLLs settings.

e By DLL » excludes functions in all files belonging to the same executable or DLL as the selected
function

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu options: Line timing filter (Instrumentation)

Line timing instrumentation filters control which lines are hooked for line timing and are independent of
the function filters abowve.

&= The affect of adding line timing filters here depends on the current line timing filter settings:

e If the current filters are set to hook everything, adding new filters will switch to only including newly
selected hooks

Note that this is the opposite of function filters.
e Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The line timing instrumentation filter sub-menu lets you add hook filters at three different levels of
granularity.

Each option add filters to the Line Timing Filter Settings:

e By Class * adds a new filter, appending the entire class in the line timing results of subsequent
sessions

e By Class and Method * include only the selected function in the line timing of new sessions
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e By Function * includes all matching function names irrespective of their containing class or even if
not in a class at all

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu option: Show in Analysis tab

The Analysis tab shows results of a query on the call tree based on the selected function and the criteria
chosen from the menu:

e Show in Analysis tab *> choose any item in the following sub-menu, to be switched to the Analysis
tab

Class

Function

File name

Module name
Address

Faster Functions (%)
Slower Functions (%)

Functions taking the same time (%)

For example:

e Class » the Analysis tab will show all points in the call tree that match the class of the selected
function

o File name * shows all points in the call tree that match the file name of the selected function

o Slower Functions (%) * shows all functions that are slower than the selected function

5 Menu options: Show in other tabs

e Go to Call Tree Node * switch to the Call Tree view where the display will be expanded to show
the first match found for the selected function

e Go to Call Graph Node * switch to the Call Graph view where the display will be expanded to
show the first match found for the selected function

5 Menu option: editing source code

o Edit Source Code... * opens the default or preferred editor to edit the source code
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® Menu option: column widths

e Auto size column widths » sets the width of each column in the table appropriate to the content
within

The file source code view

Clicking on a function in any of the tables shows that function's source code file in the right hand pane.

The source code view is described in detail separately as its behaviour is the same for all views.

3.74 CallTree

The Call Tree view displays the performance data as a hierarchical tree.

h Read on, or click a part of the image below to jump straight to the help for that area.

Befesh | Expandl | Colepse s | [ Displap. | Filename: &\omic\periomancevalidator\pvexample\mainfim cpp Line 326
=] Function: qsCompFunc
Hotspot Call Tree (Total Time) Module: E:\om'ctpeifarmancealidatar\pvExample\Debugl0_0_64\pvExample_464.2xe
b i e laress: B ol founte S8
[ 58.38% (59.06%) p ple_x64.cxc CMai + [edom\e! \p Total time
w 30.88% (40.34%) = = [ (A 0.00)431823 = [Av. 0.00%) = 34.51% Runtime
Shortest / Longest 1251410
Go to Previous Call Tree Node forthis Function  Cir+Left Click 0004001 = 0.00% 0.00%
Go to Next Call Tree Node for this Function Ctri+Right Click
(o to Call Graph Node Function time Child time [0 children]
[» 0.18% (0.18%) pvexample x64.« pvexa (4. 0001431823 = Ay, 0.00%) = 34.51% 0.00% 000
Function Fier (Instrumentation) & Displap Line Tines
Line Timing Fiter {Instrumentation) 323
324 static int gsCompFunc(const void *argl,
ErmniE e 325 const void *arg2)
Show in Relations tab 326 983,334 4,318,233 {
R . 327 983,334 496. 88 DWORD #“dwl = (DWORD *)argl;
emove Entry 328 983,334 496.46 DWORD  *dw2 = (DWORD *)arg2;
329
Edit Source Code 330 983,334 575.90 N return (*dwl - *dw2);
331
Expand next Hotspot 332
333 void cMainFrame::onsortQuicksort()
Collzpse Entry 334 3 4,990.76
Expand Entry 335 DWORD  *dwArray;
336
olapsz Al 337 3 0.09 dwArray = new DWORD [m_numberofItems];
Expand All 338 3 0.00 if (dwarray !'= NULL)
339
340 // ensure array starts with the same ¢
341
242 a2 A3 sacdewedtraecos "

As with many of the tab views, the display is split into two resizable panes.
o the left side shows an ordered hierarchical view of the functions called in the program's execution
The tree's popup menu provides options to filter data or to examine it in more detail.

e The right side shows the source code view for any function selected on the left

The call tree view

Performance data is shown in an ordered tree for every function that has been hooked and called.

Copyright © 2002-2025 Software Verify Limited



The User Interface 75

Functions are initially ordered by Total Time - the time a function and its child functions contribute to the
total run time.

Child functions that get called will appear as child nodes in the tree; just expand a node to dig deeper.
Selecting a function shows its source code in the right hand pane.

Double clicking any item will display the function on the Relations tab.

E As this is a call tree, functions can appear in multiple locations if called by different parent
functions.

&= unlike the Call Graph, function timings shown here are for the time spent in the relevant part of the
call tree, not a combined total for everywhere that a function may be used.

Window orientation

To adapt to your screen layout, the horizontal or vertical orientation of the call tree and source code
panes can be toggled with the orientation button.

Updating the display

o Refresh » updates the display with the called functions and performance data - as does the ~
button on the Tools menu and toolbar

A refresh automatically expands the first nodes in the tree and highlights the most time
consuming low-level function.

As there's no auto update here, you'll need to use this Refresh button to update the display
when you wish.

e Collapse / Expand All > hide or show every node in the tree

e Display... > shows the Call Tree Display Settings dialog
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Call Tree Settings
What data to dizplay

[ Address
[ Filename
v Modulename

How much data to dizplay

All -

How to dizplay the data

Colours:

| Parent % j

Sart:

|T-:|ta| Time j

" Smallest values first

* Largest values first

Reset | Ok, |

[ Dizplay data that exceeds the threzhaold

Call tree colours

The tree is coloured using the customisable Hotspot Colours settings that range from 100% down to 0%.

HEEFEOOOONNOOSD -

e Colours *» choose the way the colour scheme is applied in the tree

e Parent % *> colouring is based on function time relative to that of its parent's function time

In the example below:

gsCompFunc is in the 90-100% colour band as it contributed 97.44% of its parent's function

time

doCombSort is in the 90-100% colour band as it contributed 98.44% of its parent's function

time
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e Total % * colouring is based on function time relative to the total execution time
Now in the example:
gsCompFunc is in the 50-60% colour band as it contributed 34.51% to the total run time

doCombSort is in the 30-40% colour band as it contributed 57.47% to the total run time

e No Colour ¥ black and white display only

Sorting the data
The tree is initially ordered by most time consuming function first (Total Time)
e Sort > choose one of the criteria from the list » Refresh the display
The options are:

o Total Time * the time all calls to a function and it's child functions contribute to the total run
time

e Average Time * the time an average call to a function and it's child functions contribute to
the total run time

e Call Count * the number of times a function appears in the sampled collection data
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= When in sampling mode, Call Count will be the only available option here

¢ Ascending / Descending * change the ordering direction of the data

&= Note that while your application is executing, the sorted data is live. Sorting may not complete
correctly as the data may change during the sort. Only when your program has finished executing is the
sorted data guaranteed accurate.
Managing the data being displayed
You can't filter out functions by name but there are two ways to change what's displayed in the view:
Change the amount of detail shown for each function:

o Address * check to show the address in memory for the function

e Filename ¥ check to show the file location in which the function was found

o Modulename #* shows the function's module

Reduce the scope of the tree by hiding less significant functions:
o Threshold » set a percentage threshold below which contributing functions are hidden
Higher numbers exclude more nodes.
E You'll need to do a manual Refresh to update the display.

=] By default the threshold applies to the top level functions only.

The threshold percentage is based on each callstack's contribution to the total runtime or total
number of function calls.

The default All option includes all nodes.

o Apply Threshold to Children * check to hide any function (as opposed to just top level nodes) in
the tree that lies below the threshold contribution

Finding text
To find text in the tree, use the Eind Dialog where you can search for functions, files and modules.

=» The source code view has its own Eind and Goto dialogs.

Call tree menu optionshE'fII
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The following popup menu is available over the tree to add filters, examine relations or edit code.

Menu actions apply to the function in the tree at the menu-click location.

Go to Previous Call Tree Node far this Function Cirl+Left Click
Go to Nexd Call Tree Mode far this Function Cirl+Right Click
Go to Call Graph Mode

Function Fitter {Instrumentation) ¥
Line Timing Fiter (Instrumentation) »
Show in Anahysis tab ¥

Show in Relations tab
Remove Entry

Edit Saurce Code. ..

Expand next Hotspot
Collapse Entry

Expand Entry
Collapse Al

Expand All

® Menu options: Previous and next call tree nodes
Functions may appear in the tree more than once if called by different parent functions.

e Go to Previous Call Tree Node for this Function » jump to the previous instance of this function
in the tree

+ E has the same action

e Go to Next Call Tree Node for this Function > jump to the next instance of this function in the
tree

+ E' has the same action

If there are no previous or next instances, nothing will happen.

® Menu options: Call graph

The Call Graph view is similar to the Call Tree, but where a function would appear multiple times, it
instead appears once as the main instance, and is then linked to from other locations.

The times shown in a call graph are accumulated total times rather than the time spent strictly under
their parent functions.
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e Go to Call Graph Node * open the Call Graph view at the main entry for the selected function

® Menu options: Function filter (Instrumentation)

While the display filter controls visibility of hooked data, instrumentation filters control which functions
are hooked in the first place.

The function instrumentation filter sub-menu lets you add hook filters at different levels of granularity.

By Class

By Class and Method
By Function

By FileMame

By Directony

By DLL

& The affect of adding function filters here depends on the current filter settings:

o If the current filters are set to hook everything, adding new filters will switch to excluding newly
selected hooks

o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The first three options add filters to the Class and Function Filter Settings:
e By Class * adds a new filter, excluding the entire class from the results of subsequent sessions
e By Class and Method > excludes only the selected function from new sessions
e By Function * excludes all matching function names irrespective of their containing class or even if
not in a class at all
The next two, Filename and Directory, are part of the Source Files Filter settings.

o By FileName * adds a new filter, excluding all functions in the same file (as the selected item) from
the results of subsequent sessions

e By Directory *» excludes functions in all files in the same directory as the selected function

Finally, the DLL level is controlled by the Hooked DLLs settings.

e By DLL » excludes functions in all files belonging to the same executable or DLL as the selected
function
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= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu options: Line timing filter (Instrumentation)

Line timing instrumentation filters control which lines are hooked for line timing and are independent of
the function filters abowve.

&= The affect of adding line timing filters here depends on the current line timing filter settings:

o If the current filters are set to hook everything, adding new filters will switch to only including newly
selected hooks

Note that this is the opposite of function filters.
o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The line timing instrumentation filter sub-menu lets you add hook filters at three different levels of
granularity.

Each option add filters to the Line Timing Filter Settings:

o By Class * adds a new filter, appending the entire class in the line timing results of subsequent
sessions

o By Class and Method * include only the selected function in the line timing of new sessions

e By Function * includes all matching function names irrespective of their containing class or even if
not in a class at all

& Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

5 Menu option: Show in Analysis tab

The Analysis tab shows results of a query on the call tree based on the selected function and the criteria
chosen from the menu:

e Show in Analysis tab » choosing any item in the following sub-menu, to be switched to the
Analysis tab
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Class

Function

File: name

Module name
Addrezs

Faster Functions (%)
Slower Functions (%)

Functions taking the same time (%)

For example:

o Class » the Analysis tab will show all points in the call tree that match the class of the selected
function

o File name * shows all points in the call tree that match the file name of the selected function

o Slower Functions (%) * shows all functions that are slower than the selected function

® Menu options: Show in Relations tabs

o Show in Relations tab * switch to the Relations tab where you can examine functions that either
call, or are called by, the selected function

Double clicking any item will also display it in the Relations tab.

® Menu options: Remove entry
You can hide some entries from the Call Tree display.

Hiding entries is a very temporary action since a function and its children will only be hidden from view
until the next Refresh.

o Remove entry » hides the selected function in the tree

Only the selected node is hidden. Other calls to the same function in a different part of the call
tree will remain.

® Menu option: editing source code

o Edit Source Code... * opens the default or preferred editor to edit the source code

5 Menu options: Expand and collapse

The last few menu options expand and collapse parts of the tree.
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e Expand Next Hotspot * finds the next most significant performance hotspot in the call tree and
expands all the callstack nodes to make it visible

e Collapse / Expand Entry * close or recursively open the selected function to its full extent

e Collapse / Expand All * completely collapse or expand the entire tree

The file source code view

Clicking on a function in the call tree shows that function's source code file in the right hand pane.

The source code view is described in detail separately as its behaviour is the same for all views.

3.7.5 Call Graph

The Call Graph view displays the performance data as a hierarchical tree, similar to the Call Tree.

"b Read on, or click a part of the image below to jump straight to the help for that area.

Botesh | Eendél | Colepssal | Fibss. | Displey. | Filename: e:\om\c\perfomancevaldalorpvesamplemainfim.cpp Line 326
= Function: gsCompFunc
Hatspot Call Graph (Total Time) Module: Eom\c\performanceViaidator\puE xample\Debugl 0_0_s544pvE xample_«6d exe
Ol o preample st emrontal N ol Gount SR
U p 58.38% . x64.exe CMail 5 Total time
A 000431823 = (A, 0.00%] = 34.51% Runtime
B 2 5 Shortest / Longest 1251410
34.51% pvexample_x64.exe qsCompFunc : —
- 431823/431823 ~ 3451% 34.51%
Go to Call Tree Node
Function time Child time (0 children)
Display Fitter 4. 000 4.31823 = [Av. 0.00%] = 34.51% 0.00%  0.00
Function Fitter (Instrumentation) ¥ Display Line Times
Line Timing Fiter (Instrumentation) 323 o p o
324 static int gsCompFunc(const voi *argl,
Show in Analysis tab 325 const void #arg2?)
Show in Relations tab 326 983,334 4,318.23>{
327 983,334 196. 88 DWORD  *dwl = (DWORD *)argl;
Remove Entry 328 983,334 496.46 DWORD  *dw2 = (DWORD *Jargz;
329
Edit Source Code: 330 983,334 575.90 return (*dwl - *dw2);
331
Expand next Hotspet 332
333 void cMainFrame: :onsortQuicksort()
Collapse Entry 334 B 4,990.76
Expand Entry 335 DWORD  *dwArray;
336
Collapse Al 337 kS 0.09 dwarray = new DWORD_ [m_numberofItems];
Expand Al 338 3 0.00 if (dwArray !'= NULL)
339
340 // ensure array starts with the same
241

As with many of the tab views, the display is split into two resizable panes.
o the left side shows an ordered hierarchical view of the functions called in the program's execution
The graph's popup menu provides options to filter data or to examine it in more detail

e The right side shows the source code view for any function selected on the left

The call graph view

Performance data is shown in an ordered graph for every function that has been hooked and called.
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Functions are initially ordered by Total Time - the time a function and its child functions contribute to the
total run time.

Child functions that get called will appear as child nodes in the graph; just expand a node to dig deeper.
Selecting a function shows its source code on the right hand pane.

Double clicking any item will display the function on the Relations tab.

Functions in the graph may display one of the following icons:
=¥ Function is not the main instance but links to its main node in the graph via the menu options
& Function call is recursive

= Note that while your application is executing, the data is live and may not show correctly, for
example some percentages may be large. Only when your program has finished executing is the data
guaranteed accurate.

The call graph vs the call tree

In a call tree the same hierarchy of functions and their children can appear in multiple locations if called
by different parent functions.

In a call graph that hierarchy can only appear once. There will be one main instance and multiple links to
it from other locations in the graph.

The main instance will detail timings as a combined total for everywhere that a function is used.

This is as opposed to a call tree where function timings are for the time spent only in the callstack that
leads to the node.

This is demonstrated in the following example where...
e Functions P and Q both call B which in turn calls C
e Function R calls C directly

The call tree on the left below shows different timings for each of the 2 calls to B, and the 3 calls to C.
These are the contributions from the different callstacks.

In the call graph all the times are summed together.

The call graph shows one main instance for B and C, and although there are other entries for functions B
and C, all those do is link to the main instance.
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A Call Tree A Call Graph
main { ) (100%) main { ) (100%)
Function P {55%) $0% + 16% = 46% Function P {55%)
Function B (30%) Function B (46%)
Function C (15%) /_ Function C (25%)
Function Q (41%) / Function Q [41%)
Function B (16%) Function B (456%)
Function C [B%) Function R [(4%)

Function R (4%)
Function C (2%)

Function C (25%)
15% + B% + 2% = 25%

Percentages in tree and graph both show contribution to total run time

In Performance Validator these examples might appear as below, with the tree and graph both coloured
according to Total %.

A Call Tree A Call Graph

30% + 16% = 46%

— _

15% + 8% # 1% = 15%

Percentages show contribution to total run time

Window orientation

To adapt to your screen layout, the horizontal or vertical orientation of the call graph and source code
panes can be toggled with the orientation button.

Updating the display
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Refresh * updates the display with the called functions and performance data - as does the .
button on the Tools menu and toolbar

A refresh automatically expands the first nodes in the graph and highlights the most time
consuming low-level function.

As there's no auto update here, you'll need to use this Refresh button to update the display
when you wish.

Collapse / Expand All * hide or show every node in the graph

Display... * shows the Call Graph Display Settings dialog

Call Graph Settings ? X
What data to dizplay

[ Address
v Filename
v Modulenarne

Haw much data to dizplay
[ Dizplay data that exceeds the threzhald

All -

How to dizplay the data

Colours:

| Total % |
Sort:

|T-:|ta| Time j

" Smallest values first

¥ Largest values first

Rezet | (] | Cancel

Call graph colours

The
0%.

graph is coloured using the customisable Hotspot Colours settings that range from 100% down to

HEEFEOOOONNOOSD -
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e Colours * choose the way the colour scheme is applied in the graph
e Total % » colouring is based on function time relative to the total execution time
gsCompFunc is in the 30-40% colour band as it contributed 34.51% to the total run time

doCombsSort is in the 50-60% colour band as it contributed 57.47% to the total run time

e Total % Scaled * similar to Total % but relative to the total time attributed to the function's
top level node in the graph

This colour scheme 'stretches' its range to use the full range of colours under each top level
node.

Multi-threaded programs may have multiple roots, and the sampling data collection mode
may also result in multiple roots, since sample callstacks won't always join up.

'E Colours cannot be compared between different top level nodes as they may each be
responsible for very different contributions to the program'’s total run time.

E If there is only one top level node, the two colour schemes will be identical.

e No Colour * black and white display only

Sorting the data
The graph is initially ordered by most time consuming function first (Total Time)
e Sort * choose one of the criteria from the list * Refresh the display
The options are:

e Total Time * the time all calls to a function and its child functions contribute to the total run
time
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o Average Time » the time an awerage call to a function and its child functions contribute to
the total run time

e Call Count > the number of times a function appears in the sampled collection data

= When in sampling mode, Call Count will be the only available option here

¢ Ascending / Descending * change the ordering direction of the data

&= Note that while your application is executing, the sorted data is live. Sorting may not complete
correctly as the data may change during the sort. Only when your program has finished executing is the
sorted data guaranteed accurate.

Managing the data being displayed
There are three ways to change what's displayed in the view.
Change the amount of detail shown for each function:
o Address * check to show the address in memory for the function

o Filename ¥ check to show the file location in which the function was found

e Modulename #* shows the function's module

Reduce the scope of the graph by hiding less significant functions:
o Threshold » set a percentage threshold below which contributing functions are hidden

Higher numbers exclude more nodes.
E You'll need to do a manual Refresh to update the display

=] By default the threshold applies to the top level functions only.

The threshold percentage is based on a functions accumulated contribution to the total runtime
or total number of function calls.

The default All option includes all nodes.

o Apply Threshold to Children * check to hide any function (as opposed to just top level nodes) in
the graph that lie below the threshold contribution

Alternatiwely, filter out unwanted functions, or only show specific functions of interest.

Filtering data in the tables
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The display filters affect what functions are hidden and shown in the call graph. They do not affect which
functions are hooked in the first place.

o Filters * shows the Call Graph Display Filter Manager:

Call Graph Display Filter Manager
V¥ Display Win32 AP functions
" Entries that match fikers are dizplayed, entries that dom't match filkers are hidden Cancel

¢ Entries that match filkers are hidden, entries that don't match filters are shown

Display Filters Add
elomicisvicommen'token.cpp Edi
LeaveCriticalSection
EnterCriticalSection Remaove
[w] findFiles

Remaove All

Enable Al

BECEEE ol

Dizable Al

The dialog initially has no items in the list. Add some items manually or use the convenience filter
options on the popup menus.

e Add... * displays the display filter dialog described below
o Edit... * opens the display filter dialog populated with the selected item's criteria, ready for editing
Or double click an entry in the list to show the filter dialog.

* Remove » remowe selected filter(s) in the list
e Remove All » remowe all filters

 Enable All * enables all filters in the list
o Disable All ¥ disables all filters

You can also enable or disable individual items in the list via the yellow check box at the left of
each row.

e Display Win32 API functions » if selected this displays Win32 API functions otherwise Win32 API
functions are hidden

e Entries that match filters are displayed * select this to display only matched items
e Entries that match filters are hidden » select this to remove matched items from the display

& Take care when selecting Entries that match filters are displayed as clearing the list and leaving
this checked will leave no functions being displayed at all!
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The Display Filter dialog

The dialog below allows you to create a filter based on matching one or more criteria.

Display Filter
Leawve fieldz blank that you do not wish to filker.

[+ Enabled

Clazs:

pod

b ethod:

Filenarne:

Dhirechary:

bl odule:;

Address:;

Cancel

If you don't enter some of the details, they simply won't form part of the match criteria

Enabled * set this particular filter active or inactive

This is exactly equivalent to checking the listed item in the display filter manager

Class * enter the class name that the filter must match

If you enter a class but no method name then all functions in the class are filtered

Method * enter the method name

If you enter a method but no class then the filter will match for the named function in any class

Filename ¥ filter all functions in the specified file
The full path to the file is required.

Directory * filter all functions in the specified directory
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The full directory path is required.
e Module * filter all functions in the specified module
The full path to the module is required.

o Address » filter an exact address in memory

Finding text

To find text in the graph, use the Eind Dialog where you can search for functions, files and modules.

=% The source code view has its own Eind and Goto dialogs.

Call graph menu options ®
The following popup menu is available over the graph to add filters, examine relations or edit code.

Menu actions apply to the function in the graph at the menu-click location.

Go to Call Tree Mode

Display Fitter »
Function Fitter {Instrumentation) r
Line Timing Fitter {Instrumentation) »
Show in Anahysis tab r

Show in Relations tab
Remove Entry

Edit Source Code. ..

Expand next Hotspot
Collapse Entry

Expand Entry
Collapse Al

Expand All

® Menu options: Graph node

Functions may be linked to their main instance from multiple locations if called by different parent
functions.

¢ Go to Graph Node * jump to the main instance of this function in the graph
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+ E has the same action

If the selected function is already the main instance, this option will be disabled.

[5 Menu options: Call tree

The Call Tree view is similar to the Call Graph, but a function and its children can appear multiple times.

The times shown in a call tree are related to the relevant callstack rather than being an accumulated total
time.

o Go to Call Tree Node * open the Call Tree view at the first entry for the selected function

® Menu options: Display Filter

The display filter sub-menu below provides a quick and convenient way to hide or show data based on
attributes of the selected item.

Class (Class:™)

Class And Method (Class::Method)

Method (*::Methaod)

FileMame

Directony

DLL

Address
Choosing any of these options will add the filter to the Display Filter dialog.
For example:

o Class * hides all functions belonging to the same class

o FileName * hides all functions that were in the same file

[5 Menu options: Function filter (Instrumentation)

While the display filter controls \visibility of hooked data, instrumentation filters control which functions
are hooked in the first place.

The function instrumentation filter sub-menu lets you add hook filters at different levels of granularity.
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By Class

By Class and Method
By Function

By FileMame

By Directony

By DLL

& The affect of adding function filters here depends on the current filter settings:

o If the current filters are set to hook everything, adding new filters will switch to excluding newly
selected hooks

o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The first three options add filters to the Class and Function Filter Settings:
e By Class * adds a new filter, excluding the entire class from the results of subsequent sessions
e By Class and Method > excludes only the selected function from new sessions
e By Function * excludes all matching function names irrespective of their containing class or even if
not in a class at all
The next two, Filename and Directory, are part of the Source Files Filter settings.

o By FileName * adds a new filter, excluding all functions in the same file (as the selected item) from
the results of subsequent sessions

e By Directory *» excludes functions in all files in the same directory as the selected function

Finally, the DLL level is controlled by the Hooked DLLs settings.
e By DLL » excludes functions in all files belonging to the same executable or DLL as the selected

function

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu options: Line timing filter (Instrumentation)

Line timing instrumentation filters control which lines are hooked for line timing and are independent of
the function filters above.

& The affect of adding line timing filters here depends on the current line timing filter settings:
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o If the current filters are set to hook everything, adding new filters will switch to only including newly
selected hooks

Note that this is the opposite of function filters.
o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The line timing instrumentation filter sub-menu lets you add hook filters at three different levels of
granularity.

Each option add filters to the Line Timing Filter Settings:

o By Class * adds a new filter, appending the entire class in the line timing results of subsequent
sessions

e By Class and Method * include only the selected function in the line timing of new sessions

e By Function ¥ includes all matching function names irrespective of their containing class or even if
not in a class at all

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu option: Show in Analysis tab

The Analysis tab shows results of a query on the call tree based on the selected function and the criteria
chosen from the menu:

e Show in Analysis tab * choosing any item in the following sub-menu, to be switched to the
Analysis tab

Class

Function

File name

Module name
Address

Faster Functions (%)
Slower Functions (%)

Functions taking the same time (%)

For example:

e Class » the Analysis tab will show all points in the call tree that match the class of the selected
function

e File name * shows all points in the call tree that match the file name of the selected function
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e Slower Functions (%) * shows all functions that are slower than the selected function

® Menu options: Show in Relations tabs

e« Show in Relations tab * switch to the Relations tab where you can examine functions that either
call, or are called by, the selected function

Double clicking any item will also display it in the Relations tab.

® Menu options: Remove entry
You can hide some entries from the Call Graph display.

Hiding entries is a very temporary action since a function and its children will only be hidden from view
until the next Refresh.

o Remove entry » hides the selected function in the graph

Only the selected node is hidden. Other calls to the same function in a different part of the call
graph will remain.

® Menu option: editing source code

o Edit Source Code... * opens the default or preferred editor to edit the source code

® Menu options: Expand and collapse
The last few menu options expand and collapse parts of the graph.

o Expand Next Hotspot > finds the next most significant performance hotspot in the call graph and
expands all the callstack nodes to make it visible

e Collapse / Expand Entry * close or recursively open the selected function to its full extent

e Collapse / Expand All * completely collapse or expand the entire graph

The file source code view

Clicking on a function in the call graph shows that function's source code file in the right hand pane.

The source code view is described in detail separately as its behaviour is the same for all views.
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3.7.6 Analysis

The Analysis tab performs queries on the collected performance data and displays the results.

"h Read on, or click a part of the image below to jump straight to the help for that area.

e = Filename: e\om\c\performanceyalidator\pvexamplstmaintrm. cpp Line 250
Quey Type: | Class hd Function: doCombSort
Y Module: E:om'chperformanceY/ alidatortpvE samplehDebug 10_0_x64\pvE xample_5d.exe
Class: [EMairFrame [ Address:  0x00000001 40001 ¢f0 Call Count: 3
Comparisan: | == 52 Total time
(. 2.397.22) 719165 = [Av. 1916 57.47% 3
FRange: |0 1o [32233720355547 75E07 [ %) Runtime
Shortest / Longest 1251410
2,396545/233838 ~ 19.15% 19.17%
Seach | Clear Expandal | Colepseal | Display. |
= Function time Child time [0 children)
Hotspots [hv. 2.397.22) 719185 = [Av. 19.16%) = 57.47% 0.00%  0.00
W 38.38% (59.06%) pvexample_x64.exe CMainFrame::OnSortCombsort : [e:\om\c\performancevalidator\py ¥ Display Line Times
239 }
Go to Previous Analysis Mode for this Function  Ctri+Left Click 240 . .
241 void CMainFrame::0onUpdateSortBubblesort
Go to Next Analysis Node for this Function Curt+Right Ciick 242 6 0.02
Goto Call Tree Node %:3 6 0.00 } pcmduI->Enable(TRUE);
Go to Call Graph Node 245
246 // note this comb sort may fail with mc
Function Fiter {Instrumentation) 247
; *
Line Timing Fiter (Instrumertation) 248 void dx”"‘“”“m“ oy
Show in Analysis tab 250 3 7,191, 652300 ;
Show in Relations tab 221 e ne gap = len;
Remove Entry 253 for(;;)
254 {
Edit Source Code... 255 111 0.06 int swapped = FALSE;
256 int i;
Expand next Hotspot 257
=] 258 // calculate new gap
@ Collapse Entry 259 ) )
260 111 0.06 gap = (gap * 10 13;
Expand Entry - .
=1y 0.04% (79.45% 1 261 if (gap = 9 || gap = 10)
4 (T Colapse Al 262 0 0.00 9ap = 11;
Expand Al 264 if (gap < 1)
265 9 0.00 gap = 1;
=1 el

As with many of the tab views, the display is split into two resizable panes.

o the left side shows a query form and an ordered hierarchical view of the matching functions called in

the program's execution

The result tree's popup menu provides options to filter data or to examine it in more detail

e The right side shows the source code view for any function selected on the left

The Query form

The analysis query form lets you search the collected data and the performance statistics for a wide set
of criteria.
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Huem Tyupe: |Elass ﬂ
Clazs |EMainFrame j
[- K
|n |92233?‘2I]35854??58I]?

Search | Clear | Expand all | Collapze Al Dizplay...

Setting up the Query Type

e Query Type * choose the main feature on which you want to search
There are a wide range of options and they fall into four categories:
e Function information like class, function or file name
o Performance data like total time, average time or visit count
¢ Hotspot queries like most visited or most time consuming
o Callstack investigation like callstack length, or recursion

The full list:

| Clazsz j
Class |

Furition

File name

Maodule name

Addresz

MHumber of children
Average Taotal Time
Average Total Time 2
Tatal Time

Total Time %

Furiction Time

Function Time &

Child Functions Time
Child Functionz Time %
Langest Time

Longest Time &
Shaortest Time

Shortest Time %

Wizt Count

Wigit Count %

b ozt Wizited Hotspots
bzt Time Consuming Hotzpotz
Mumber of descendants
MHumber of azcendantz
Digtance ta roat
Digtance to leaf

R ecurzing function
Recurzing function depth

97
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Most of these types are self explanatory or described briefly in the Statistics data but there's a
few new ones:

Distance to root / leaf * find function calls at a certain nesting level from the top or the lowest
point of the callstack

Recursing function * find any functions that have been called recursively

Recursing function depth * find functions called recursively to a specific depth

The options underneath the Query Type may change to one of the following to match the corresponding
type of query:

e Class, Function, File or Module * choose from the drop down list the name you want to search for

The drop down is populated with known options from the hook data.

This option is disabled if the query type doesn't require a subsequent choice of name.

Constraining the results

The results may be constrained by type of comparison with optional range checking.
For function information like class, name, file, these constraints do not apply.

For number based queries, including Address, you can limit, invert or box the results

e Comparison * choose from the comparison type from the drop down list

= -

Bl

W]
I nn

Inside range
Dutzide range

e Range * enter one or both values to specify a limit or a range, depending on the comparison type
For example:
< (less than) or == (equals) would need just the one limit.

Inside range would need lower and upper bounds specified.

The analysis results view
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Query results are shown as an ordered list of trees for every matched function that has been hooked and
called.

For example, if there are 10 matching results, there will be 10 top level nodes in the tree. Some of these
may show child functions, some may not.

The query result structure can be likened to taking the Call Tree data, removing all functions above a
matching functions, while keeping all functions below.

Each result is shown independently of any other, so it's quite likely that some later results may also
appear as children of earlier results in the list.

Functions are initially ordered by Total Time - the time a function and it's child functions contribute to the
total run time.

Selecting a function shows its source code on the right hand pane.

Double clicking any item will display the function on the Relations tab.

h=| Like the Call Tree view, function timings shown here are for the time spent in the relevant part of the
call tree, not a combined total for everywhere that a function may be used.

This example shows part of the results when searching for all functions in the class cMainFrame using
the example application.

Example:
The results below show the first 5 most time consuming results when searching for functions in the class

CMainFrame using the example application.

~ [ 875% (53.64%) CMainFrame:OnSortQuicksort
=

=2

Expanding the nodes shows that results 3 and 4 above can be found within the children of the first result
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Analysis result colours

The query result tree is coloured using the customisable Hotspot Colours settings that range from 100%
down to 0%.

e Colours » choose the way the colour scheme is applied in the tree
e Parent % * colouring is based on function time relative to that of its parent's function time
In the example below:
gsCompFunc is in the 90-100% colour band as it contributed 97.31% of its parent's function time

doCombSort is in the 90-100% colour band as it contributed 97.96% of its parent's function time

o Total % * colouring is based on function time relative to the total execution time
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Now in the example:
gsCompFunc is in the 50-60% colour band as it contributed 51.29% to the total run time

doCombsSort is in the 30-40% colour band as it contributed 32.06% to the total run time

e No Colour ¥ black and white display only

Updating the display

On other tabs, it's the Refresh button that updates the display. Here, although the Search button triggers
the query again, it essentially does the same thing.

e Search ¥ updates the display with the search results - as does the Q button on the Tools menu
and toolbar

A search automatically expands the first nodes in the tree and highlights the most time
consuming low-level function (hotspot).

As there's no auto update here, you'll need to use this Search button to update the display
whenever you wish.

e Collapse / Expand All » hide or show every node in all the result trees
e Clear » removes the results

o Display... » displays the Analysis Display Settings dialog
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Analysis Display Settings ? >
What data to dizplay

[ Address
[+ Filename
v Modulename

How much data to dizplay

* Al Matches
" First M Matches

MHurber of matches:
28
How to dizplay the data

Colours:
Parent % -

" Srnallest values first

* Largest values first

ak. | Cancel

Sorting the data
The result tree is initially ordered by most time consuming function first (Total Time)
o Smallest values first > change the ordering direction of the data

e Largest values first * change the ordering direction of the data

= Note that while your application is executing, the sorted data is live. Sorting may not complete
correctly as the data may change during the sort. Only when your program has finished executing is the
sorted data guaranteed accurate.

Managing the data being displayed

You can't filter out functions by name but there are two ways to change what's displayed in the view.
Change the amount of detail shown for each function:

o Address * check to show the address in memory for the function

e Filename * check to show the file location in which the function was found
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e Modulename ¥ shows the function's module

Reduce the scope of the tree by only showing a partial list of results:
e First N Matches ¥ restricts the results to a specified number of matches

e All Matches * shows all results

= You'll need to Search again in order to update the display

Finding text

To find text in the tree, use the Eind Dialog where you can search for functions, files and modules.

=% The source code view has its own Eind and Goto dialogs.

Analysis results menu options ®

The following popup menu is available over the result tree to add filters, examine relations or edit code.

Menu actions apply to the function in the tree at the menu-click location.

Go to Previous Analysis Mode forthis Function  Cid+Left Click
Goto Nexd Analysis Node for this Function Ctr+Right Click
Go to Call Tree MNode

Go to Call Graph Mode

Function Filter {Instrumentation) »
Line Timing Fiter (Instrumentation) r
Show in Analysis tab »

Show in Relations tab
Remove Entry

Edit Source Code...

Expand next Hotspot
Collapse Entry

Expand Entry
Collapse Al

Expand All

® Menu options: Previous and next result nodes
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Functions may appear in the tree more than once if called by different parent functions.

o Go to Previous Analysis Node for this Function * jump to the previous instance of this function
in any of the result trees

+ E has the same action

o Go to Next Analysis Node for this Function > jump to the next instance of this function in the
results

+ E' has the same action

If there are no previous or next instances, nothing will happen.

5 Menu options: Show in other tabs

e Go to Call Graph Node * switch to the Call Graph view where the display will be expanded to
show the first match found for the selected function

5 Menu options: Go to Call Tree or Graph

e Go to Call Tree Node * switch to the Call Tree view where the display will be expanded to show
the first match found for the selected function

e Go to Call Graph Node * open the Call Graph view at the main entry for the selected function

The Call Graph view is similar to the Call Tree, but where a function would appear multiple times, it
instead appears once as the main instance and is then linked to from other locations.

5 Menu options: Function filter (Instrumentation)

While the display filter controls visibility of hooked data, instrumentation filters control which functions
are hooked in the first place.

The function instrumentation filter sub-menu lets you add hook filters at different levels of granularity.

By Class

By Class and Method
By Function

By FileMame

By Directony

By DLL

= The affect of adding function filters here depends on the current filter settings:
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o If the current filters are set to hook everything, adding new filters will switch to excluding newly
selected hooks

o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The first three options add filters to the Class and Function Filter Settings:
e By Class * adds a new filter, excluding the entire class from the results of subsequent sessions
o By Class and Method > excludes only the selected function from new sessions
e By Function * excludes all matching function names irrespective of their containing class or even if
not in a class at all
The next two, Filename and Directory, are part of the Source Files Filter settings.

o By FileName * adds a new filter, excluding all functions in the same file (as the selected item) from
the results of subsequent sessions

o By Directory » excludes functions in all files in the same directory as the selected function

Finally, the DLL level is controlled by the Hooked DLLs settings.

e By DLL » excludes functions in all files belonging to the same executable or DLL as the selected
function

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu options: Line timing filter (Instrumentation)

Line timing instrumentation filters control which lines are hooked for line timing and are independent of
the function filters abowve.

&= The affect of adding line timing filters here depends on the current line timing filter settings:

e If the current filters are set to hook everything, adding new filters will switch to only including newly
selected hooks

Note that this is the opposite of function filters.
e Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The line timing instrumentation filter sub-menu lets you add hook filters at three different levels of
granularity.
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Each option add filters to the Line Timing Filter Settings:

o By Class * adds a new filter, appending the entire class in the line timing results of subsequent
sessions

e By Class and Method * include only the selected function in the line timing of new sessions

e By Function * includes all matching function names irrespective of their containing class or even if
not in a class at all

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu option: Show in Analysis tab

While this may already be the Analysis tab, sometimes it can be useful to choose a function from the
results and pivot the search to show a new result set:

e Show in Analysis tab > choosing any item in the following sub-menu, to perform a new search in
the Analysis tab

Class

Function

File name

Module name
Address

Faster Functions (%)
Slower Functions (%)

Functions taking the same time (%)

For example:
e Class » the results show all points in the call tree that match the class of the selected function
e File name * shows all points in the call tree that match the file name of the selected function

o Slower Functions (%) * shows all functions that are slower than the selected function

5 Menu options: Show in Relations tabs

e Show in Relations tab * switch to the Relations tab where you can examine functions that either
call, or are called by, the selected function

Double clicking any item will also display it in the Relations tab.
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® Menu options: Remove entry
You can hide some entries from the displayed results.

However, this is a very temporary action, as a function and its children will only be hidden from view until
the next Search.

o Remove entry » hides the selected function in the tree

Only the selected node is hidden. Other calls to the same function in a different part of the
results will remain.

® Menu option: editing source code

o Edit Source Code... * opens the default or preferred editor to edit the source code

® Menu options: Expand and collapse
The last few menu options expand and collapse parts of the tree.

o Expand Next Hotspot > finds the next most significant in the call tree and expands all the
callstack nodes to make it visible

e Collapse / Expand Entry * close or recursively open the selected function to its full extent

e Collapse / Expand All * completely collapse or expand the entire tree

The file source code view

Clicking on a function in the results tree shows that function's source code file in the right hand pane.

The source code view is described in detail separately as its behaviour is the same for all views.

3.7.7 Line Times
The Line Times tab displays statistics about each line of code visited in the application under test.

\h Read on, or click a part of the image below to jump straight to the help for that area.
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Befresh \ Evpandall | Collapssdl | [ Show Unhooked fnes Filename: & oo Line 348
Function: ChsinFrame:OnSorlQuicksort
File Visit Count | Total 0 Module: pvexample_+84.xe
[ chome Son26m f——" Address:  0:0000000140002103 Call Count: 3
we p p PP ,07 664,
[ CMainFreme:OnSortQuicksort u 501035 Total time
(v, 18.82)56.47 = (oo
0x000000014000206e [Line 3371 3 008 unction
5] 0x00000001400020ad [Line 338] 3 0.00 Sttt s s
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0x00000001400020b9 [Line 342] 3 024
0<00000001400020c3 [Line 3431 3 57.56
3300300140030 I 323
O ! de [Line 347) 3 ADETE 324 static int gsCompFunc(const void  *argl,
0x0000000140002103 [Line 34 3 56.47 325 const void *arg2)
| ] OxO000000TA000Z103 [ne 39 £ et Fiter (nstumentation) ¥ %8 {
0x000000014000211e [Line 35 Line Timing Fiter (Instumentaion)  * 3 0.19 ;;; %Eg :gﬁ% i Emgg :%:;g;,
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0x000000014000217¢ [Line 33 083,334 28470 EEH jotd cvainfrane; zonsortauid sort()
00000000140002126 [Line33  Colapse Bty 983,34 8125 325 DWORD  *dwarray;
— | Expand Entr
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[ 0<0000000120001b08 [Line 193] 59,997 038 347 3 4,895.78 gsort(dwarray, (SIZE_T)m_numberofItems, s°
S = = 348, 3 56,47 checkArray(dwArray, m_numberofItems);
» CMainFramezAssertVali 3 240
[ =1 0<000000014000128¢ [Line 160] 2,578 16.18 330 3 0.19 Enduaitcursor (;
[ w cMainFrame:0OnCreate 6 501 §§§ / tidy up
[ =] 0<00000001400017ca [Line 113] 1 095 354 3 0.03 delete [] duarray;
[ =1 0«00000001400017e4 [Line 1141 0 0.00 33 _ _ i

As with many of the tab views, the display is split into two resizable panes.
e The table of files and lines on the left has performance data for each line
The table's popup menu provides plenty of options to filter data or to examine more detail

e The right side shows the source code view for any file, function or line selected on the left

Line timing in sampling mode
Line timing is not possible when using the sampling method of data collection.

The option to collect line time information will be disabled in the Launch dialog, and at the top of the Lime
Times view, you'll see the following message:

Line time information not collected, no data to display.

The line times view
Performance data is shown for every visited line in the functions and files that have been hooked.
The lines are ordered hierarchically in a tree organised by file, function and line.

The data can be sorted via the headers of any column, although there are fewer columns than for the
Statistics or Relations tab:

e Visit Count » the number of visits to a line

A function shows accumulated visits for all lines in the function.
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A file shows accumulated visits for all lines in all functions in the file.

Total > the time a line and any associated child functions take to execute
Functions show total function time.

Files show accumulated time for all functions in the file.

Average » average time a line takes to execute, including associated child functions
Functions and files show no useful information and are left blank or zeroed.

Shortest ¥ the shortest time a function and its child functions take to execute

Longest *> the longest time a function and its child functions take to execute
Double clicking any item will display the function on the Relations tab.

Lines which could not be hooked will be coloured brown in the table and marked by hyphens in the
source code.

= Note that while your application is executing, the sorted data is live. Sorting may not complete
correctly as the data may change during the sort. Only when your program has finished executing is the
sorted data guaranteed accurate.

Line timing calculation method

Timing calculations for each line are made using the processor's time stamp counter unless the OS
supports the provision of per-thread CPU cycle counts (Windows Vista onwards).

= See Performance settings for Line Timing.

Window orientation

To adapt to your screen layout, the horizontal or vertical orientation of the line times and source code
panes can be toggled with the orientation button.

Updating the display

o Refresh » updates the display - as does the Q button on the Tools menu and toolbar

As there's no auto update here, you'll need to use this Refresh button to update the display
when you wish.

A refresh automatically collapses the nodes in the tree.
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o Collapse / Expand All * hide or show every node in the tree
o Show Unhooked lines * choose whether to include the unhooked lines in the data

o Do not scroll first column * optionally keep the first column fixed when scrolling the table
horizontally

Managing the data being displayed
There are two ways to change what's displayed in the view.
¢ hide or show whole columns of data in the table

o filter out unwanted functions, or only show specific functions of interest

Finding text

To find text in the tree, use the Eind Dialog where you can search the function and file names, as well as
the data in the other columns.

Since the text for lines in the file column includes line numbers and addresses, it happens that you can
search for that information too.

=% The source code view has its own Eind and Goto dialogs.

Call tree menu options ®
The following popup menu is available over the data to add filters, examine relations or edit code.

Menu actions apply to the function in the tree at the menu-click location.

Function Filter {Instrumentation) »
Line Timing Fiter (Instrumertation) ¥
Show in Analysis tab »

Show in Relations tab
Edit Source Code. ..

Collapse Entry

Expand Entry
Collapse Al

Expand All

Auto Size Column Widths
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® Menu options: Function filter (Instrumentation)

While the display filter controls visibility of hooked data, instrumentation filters control which functions
are hooked in the first place.

The function instrumentation filter sub-menu lets you add hook filters at different levels of granularity.

By Class

By Class and Method
By Function

By FileMame

By Directony

By DLL

& The affect of adding function filters here depends on the current filter settings:

o If the current filters are set to hook everything, adding new filters will switch to excluding newly
selected hooks

o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The first three options add filters to the Class and Function Filter Settings:
e By Class * adds a new filter, excluding the entire class from the results of subsequent sessions
e By Class and Method > excludes only the selected function from new sessions
e By Function * excludes all matching function names irrespective of their containing class or even if
not in a class at all
The next two, Filename and Directory, are part of the Source Files Filter settings.

o By FileName * adds a new filter, excluding all functions in the same file (as the selected item) from
the results of subsequent sessions

e By Directory *» excludes functions in all files in the same directory as the selected function

Finally, the DLL level is controlled by the Hooked DLLs settings.

e By DLL » excludes functions in all files belonging to the same executable or DLL as the selected
function

= Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.
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® Menu options: Line timing filter (Instrumentation)

Line timing instrumentation filters control which lines are hooked for line timing and are independent of
the function filters abowve.

b= The affect of adding line timing filters here depends on the current line timing filter settings:

o If the current filters are set to hook everything, adding new filters will switch to only including newly
selected hooks

Note that this is the opposite of function filters.
o Otherwise, the current filter will be retained, i.e. hook or don't hook newly selected items

The line timing instrumentation filter sub-menu lets you add hook filters at three different levels of
granularity.

Each option add filters to the Line Timing Filter Settings:

o By Class * adds a new filter, appending the entire class in the line timing results of subsequent
sessions

o By Class and Method * include only the selected function in the line timing of new sessions

¢ By Function * includes all matching function names irrespective of their containing class or even if
not in a class at all

& Instrumentation filters become effective at the start of the next session. Adding a filter during a
session will show the relevant rows in grey so that you can see which files would be filtered, but the
performance data will continue to be included for the rest of the current session.

® Menu option: Show in Analysis tab

The Analysis tab shows results of a query on the call tree based on the selected function and the criteria
chosen from the menu:

e Show in Analysis tab * choosing any item in the following sub-menu, to be switched to the
Analysis tab

Class

Function

File: name

Module name
Address

Faster Functions (%)
Slower Functions (%)

Functions taking the same time {32}
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3.7.8

For example:

e Class » the Analysis tab will show all points in the call tree that match the class of the selected
function

¢ File name * shows all points in the call tree that match the file name of the selected function

e Slower Functions (%) * shows all functions that are slower than the selected function

® Menu options: Show in Relations tabs

e« Show in Relations tab * switch to the Relations tab where you can examine functions that either
call, or are called by, the selected function

Double clicking any item will also display it in the Relations tab.

® Menu option: editing source code

o Edit Source Code... * opens the default or preferred editor to edit the source code

® Menu options: Expand and collapse
The last few menu options expand and collapse parts of the tree.
e Collapse / Expand Entry * close or recursively open the selected function to its full extent

e Collapse / Expand All * completely collapse or expand the entire tree

® Menu option: column widths

o Auto size column widths » sets the width of each column in the table appropriate to the content
within

The file source code view

Clicking on any function or line in the tree shows that function's source code file in the right hand pane.

The source code view is described in detail separately as its behaviour is the same for all views, although
the function information bars differ slightly to other displays.

Diagnostic

The Diagnostic tab displays information collected by Performance Validator about the target program.
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There are two subtabs. One for Diagnostic information and one for displaying any data captured from
stdout and stderr.

Diagnostic
Diagnostic Stdout
Show: |4l =) Ewer[ T gl Fiter
D Message
Information Cos Performance Validator 562
Information Windows Version: 6.1 (Windows 7)
Information Service Pack: 10
Information Service Pack 1
Information Build: 7601
Information 64 bit Operating System
Information Num Processors: 2
Information Processor Type: 586
Information VM Page size: (1000
Information VM Paragraph size: 0:10000
Information VM Minimum address: 000010000
Information VM Maximum address: 0x7 FFEFFFF
Information 3951: MB of physical memory
User Permissions failure Stuby: Failure accessing registry key: HKEY_USERS\.DEFAULT Access is denied.
Command line testAppTheReadsFromStdinAndWritesToStdout.exe”
Symbol Search Path E\om\c\testApps\testStdinStdoutRedirect\Release;
DbgHelp.dil version E\omic \pps App i dll
DbgHelp.dil version DbgHelp.dll version loaded into target: 6.11.1.404
DbgHelp.dll version DbgHelp.dll version expected: 6.3.9431.0
DLL load address Loaded at 0x01330000 to 0:01335fff: E:\om\c\testApps\testAppTheReadsFromStdinAndWritesToStdout\Release\testAppTheReadsFromStdinAndWritesToStdout.exe
Adding to PDB search path PDB Search path, add directory:E\om\c\testApps\testAppTheReadsFromStdinAndWritesToStdout\Release
DbgHelp Search Info DBGHELP: Symbel Search Path: E\om\c\test. testStdinStdoutRedirect\Rel E:\omi\c pps\testAppTheReadsFromStdinAndWritesToStdout\Release;
Symbol Search Path E\om\c\testAppsitestStdinStdoutRedirect\Release;E:\om\c\testApps\testAppTheReadsFromStdinAndWritesToStdout\Release;
DLL load address Loaded at 0x776c0000 to 0:7783ffff: C:\Windows\SysWOWE4\ntdIl.dIl
DLL load address Loaded at to C kernel32.dIl
DLL load address Loaded at 0x75¢f0000 to 0x75f36fff: C:\Windows\syswow64\KERNELBASE.dII

Diagnostic information

When Performance Validator's stub is injected into the target program, it logs diagnostic information to
the main window for inspection.

Examples of diagnostic data collected are below, and may be displayed with a message, although you
may not see some of these if all is well:

Hooking information Other information

e Ordinal hook found e DLL load address

e Function hook success or failure e DbgHelp searching

¢ Delay loaded function hooked ¢ Image source line

e Possible hook found e Unknown instruction found

¢ Function already hooked e Disassembly of troublesome code
e Hook at address e Other text message

The locations of loaded DLLs are also displayed in the window for each LoadLibrary (),
LoadLibraryEx () and FreeLibrary () in the target program.

&= i for whatever reason, you don't want to collect diagnostic information, you can switch it off in the
Data Collection > Miscellaneous settings.
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Unhooked lines

Messages indicating that particular source lines could not be hooked are common and are because
there was not enough space to safely insert a hook for the particular line.

This is normal and is to be expected. The number of lines that cannot be hooked because of this will vary
from program to program, and from debug mode to release mode based on what the program is doing
and how the program is optimized.

Filtering diagnostic information

By default, all information is displayed, but you can filter the messages to show only one type:

Shaow |-"1"-|| j Filter: | Apply Filker |
I
ID :_:”rfr':'D’r“"a“':'” Message

Inform Hook= C++ Performance Validator 4.35
ol

Inform Syfnl:uculs Windows Version: 6.1 (Windows 7)
DbgHelp debug : .

T Symbolz and DbgHelp debug SAv A EEELL

Information Service Pack 1l

All > the default option is to show everything

Information * operating system and environment information, etc

Error > notification of denied access and other error messages

Hooks * hooking success and failure messages

DLLs > DLL related information

Symbols » symbol loading status messages

DbgHelp debug * messages from DbgHelp.dll about the DLL symbol search processes
Symbols and DbgHelp debug * both the previous two

As well as filtering different types of lines, you can also search for specific terms:

o Filter > enter some text and Apply Filter to show lines with the term in the Message column

& when identifying why symbols aren't loading, you'll find it's much easier when showing only the
DbgHelp debug information.

Stdout and Stderr
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Diagnostic Stdout

Copy Elser 62 Lines [ Dizplay Most Recent

Stdout and Stderr
wtilibatrop rof senilediug gnidec s'tinUppC

orcam esu daetsni ecapseman tinUppC eralced ylticilpxe t'nod -

LDME_SM_TINUPPC dna NIGEE_SM_TINUPPC
.ecapseman tinUppC ni ssalc ot refer ot 'tinUppC' esu ylticilpxe t'nod -
re tinUppC' rehtie ot sdnapxe hoihw SM_TINUPPC orecam esu daetsni

.neitarugifnoc eht ne gnidneped gnihton

LTS roF .noitacifilaug lluf esu syawla 'evitcerid gnisu' eht esu t'nod -

sidts esu syawla

orcam tsac s'tinUppC esu daetsni yltcerid tsac elyts ++C esu t'nod -

JTSAC_TSNOC_TINUPPC(

tsac tsnoc a od daetsni, drowyek elbatum eht esu t'nod -

Jssalc' esu daetsni noitaralced etalpret ni drowyek emanepyt eht esu t'ned -

Jyrotadnam tsac_cimanyd ro Jdiepyt(ITTR fo esu ekam t'nod -

The Stdout tab displays any data collected from stdout and stderr. = The option to enable this data
collection is specified on the launch dialog/wizard.

The above image shows some data collected from a program that reverses the characters in each line
passed to it.

e Copy * copy all data from the display on to the clipboard. For large amounts of data this can be
time consuming.

e Clear » clear the display of any captured data.
o Display Most Recent * the display will be scrolled to ensure the most recently captured data is

displayed.

Environment Variables
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Environment variables tab displays environment variables from Performance Validator, environment
variables from the program under test and environment variable substitution errors.

Choose which data you wish to view using the combo box at the top left of the tab.

Performance Validator environment variables

Diagnostic Stdout

Yiew, |F‘erlormance Walidator x64 j

Performance Yalidator x64

Env Vars

Child Processes

Name

Value

=D

=Z

ALLUSERSPROFILE
APPDATA
CommaenProgramFiles
CommoenProgramFiles(x86)
CommenProgramWed432
COMPUTERNAME
ComSpec

DriverData

FPS_BROWSER_APP_PROFILE_STRING

HY

D:\

N

C:\ProgramData
Ci\Users\stephentAppData\Roaming
C\Program Files\Commeon Files
C\Program Files (x86)\Coemmon Files
C\Program Files\Common Files
DOBRO
CAWINDOWS\system32\emd.exe
CAWindows\System32\Drivers\DriverData

Internet Explorer

FPS_BROWSER_USER_PROFILE_STRING Default
HOMEDRIVE &
HOMEPATH “Users\stephen

Target application environment variables

If you launched the target application from Performance Validator the target application’s environment
variables will be similar to those in Performance Validator, but with some additional env vars to control
.Net profilers and and some other SVL_ prefixed env vars to communicate various data to Software Verify
components that are loaded.

If you launched the target application as a standalone application, or senice and used one of our APlIs to
connect to Performance Validator, the environment variables shown will reflect those in force at the time
the application/senice was started, and the account that application/senvice is running on.
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Diagnostic Stdout Env Vars

Yiew,

Process [D: 3088 e:ombchabohusic T utorreleasehabehusicT utar exe

| Child Processes

ArmServerinfo

CommanProgramFiles(x36)
CommonPregramFiles
CommenProgramWed32
COMPLUS_ProfAPI_ProfilerCompatibilitySetting
COMPUTERNAME

ComSpec

CORECLR_ENABLE_PROFILING

Environment variable errors

Name Value

= Y

=C: C\Program Files (x86)\Microsoft Visual Studie 10.05\CommonT\IDE
=D: D

== E\om\c\coverageValidator

=Z N

ALLUSERSPROFILE C\ProgramData

APPDATA

Ci\Users\stephent\AppData\Roaming

000B0B42

C\Program Files (x86)\Common Files

C:\Program Files (x86)\Commaon Files

C\Program Files\Common Files

EnableV2Profiler
DOBRO

CAWINDOWS\system32icmd.exe

1

The environment variable errors display shows the name of the environment variable that could not be
found, the string containing the environment variable, a comment indicating where the string came from
(in this example, the command line), and a timestamp.

Diagnostic | Stdout Env Vars

Wiew: IEnvirnnmEnl variable erors -

Erwironment variable substitution failures

| Child Processes

Child Processes

Name | Value Comment Time

SRC_DIR e\SSRC_DIRS \model Commandline: -fileLocations 2022-02-28:00:20:42
SRC_DIR e)\SSRC_DIRS \wiew Commandline: -fileLocations 2022-02-28:08:20:42
SRC_DIR e’\SSRC_DIRS\controller Commandline: -fileLocations 2022-02-28:00:20:42
SRC_DIR e\SSRC_DIRS\test Commandline: -fileLocations 2022-02-28:09:20:42

Information about child processes, and the appropriate launch parameters passed to CreateProcess (and

related functions) are displayed on this tab.

Diagrostic Sdout Env Vars Child Processes

Proces il

s |Pia | AppBcati | command Line | Directory Function

o 5538 testLminchiop! exe I e
1 18R CresteProcessw
2 12552 deeietExample D Dexe CresteProcesi.
1 un e CrestProcessn
4 a8 Desearg! [ —
E] ) oveletC CresteProcessw
o 15078 [ —

A context menu is provided to allow you to perform some actions with the launched application data.
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3.7.9

Launch parent application and menitor this application...
Launch applicaticn...

Open directory...

Open application directory...

¢ Launch parent application and monitor this application... * the launch application dialog is
displayed configured to launch the parent application and monitor this application

e Launch application... * the launch application dialog is displayed configured to launch and monitor
this application

e Open directory... * Windows Explorer is launched to view the contents of the launch directory (the
directory field is empty nothing will be shown)

e Open application directory... * Windows Explorer is launched to view the directory that contains
the application (if the application specification has no path nothing will be shown)

Floating Licence

The Floating Licence view displays information about the computers using the floating licence.

This view is only displayed if a floating licence has been purchased. Evaluation users will not see this
view.

Frelease Licence | 2 user, LS Floaling Licence Hum licensed: 2 fof 2). This compuler is licenced
User # (max: 2) | Computer Name Computer User Identifier D Software Tool Computer Id IP Address

XPS13 Stephen 14674-42d371bc76d63c98858fdb0251 6badd2 14674 Performance Validator x64  4E1D96:DAJ6TF:bad1ed73 217.155.63.140
2 DOBRO Stephen 14674-67953a0b708552c 123 10e0bbbf 1 eb69 14674 Performance Validator x64  821934:31D7F6:f643d7aa 217.155.63.140

The screenshot above show two computers using the same 2 user floating licence, that has maintenance
id 14674. Both computer users are licenced and can use the software.

On startup the software automatically checks to see if a floating licence is available, and acquires the
licence if possible. This takes a few seconds to process, after startup of the software.

Global Floating Licences
An internet connection is required for floating licences to work. The licence server is managed
and run by Software Verify.

Local Network Floating Licences
An internet connection is not required for local network floating licences to work. No licence
server is required. The licences are automatically managed by the computers on the local network.

Licence information

The information show in this display allows you to identify which of your colleagues are using the
software and which versions of the software are in use.
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e User
The user id (1 to number of licensed users).

e Computer Name
The name of the computer

e Computer User
The login name of the user of the computer.

e |dentifier
The unique identifier for this licence, used on the licence server.

e ID
The maintenance id for the software.

e Software Tool
The software tool and version of the software that is running on that computer.

e Computer ID
The unique id for this computer.

e [P Address
This computer's IP address.

Unlicenced users

2 user, LS Flasing Licence This computer is not hcenced

User # (max: 2) C Name Comp User i 1D Software Tool

1 XPS13 Stephen 4674-42 1958581db02516ba0d2 | 14674 Perf
SURFACEPROZ Stephen
hed DOBRO Stephen

Computer Id
AE1 DG DAGT]

IP Address
109 55.63

217.155.63.940
62140

m limit reac

If any additional users are trying to get a licence for the software, but there are not enough licences, they
will also be shown in the display, but with red text on a yellow background.

Please note that on the machine of an unlicensed user the status information will be different.
The software checks to see if a licence has been released on a periodic basis, so that if a licence is

released by another user, it can be acquired by the next waiting user.

Releasing a licence

If you have finished using a licence and wish to let a team mate use the software, you have two choices.
You can close Performance Validator, releasing the licence as it closes.
Or you can keep Performance Validator running by manually releasing the licence. Do this by clicking

the Release Licence button.

Acquiring a licence
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If you have released a licence you will need to actively reclaim a licence when you wish to use
Performance Validator again. You can start this procedure by clicking the Acquire Licence button.

3.7.10 Source Code View

All the performance data tabs have a source code view on the right hand side, each with identical
behaviour, although the Line Times tab has slightly different data on the bars.

The file source code view

Clicking on a function in a table or tree shows that function's source code file in the right hand pane.

The source code uses syntax highlighting, with the background colour of the line marking the line of
interest.

Call counts and timings are shown in-line with the code.

Source code line times
If the collection of line times has been enabled, an extra checkbox is shown above the source code.

o Display Line Times » if checked, shows the embedded visit count and line time information for
each line of code

The very first line of a function will always show function visit counts and function times.
Lines which could not be hooked will be identified with ----.

Examples with and without individual line times:

333 wold CHainFrame: : OnSortQuicksort()

334 4 9,596 Glod

335 DWORD *dyvhrray;

336

337 4 n.17 dwirray = new DWORED [m_numberOfIltem=s];

338 ———— - if {dwhrray != HULL)

339 {

340 ¢ ensEure array =tartz with the same dat
341

342 4 n.31 BeginWaitCursor():

343 4 125 . 549 populatedrray(dvhrray., m_numberCfItems);
344

345 <« zort the arrav

346

347 4 9,389 .14 gzort (dwvirray. (SIZE_Tim_numberOfItens,
348 4 g1.148 checlkArray(dvhrray. m_numberOfItems);
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P

333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348

woid CHainFrame: : OnSortQuicksort()
4 9,596 610
DWORD *dywArray;

dwirray = new DWOED [m_numberQfItems];
1f (dwhArray 1= HULL}
{

£ ensure array start= with the =ams dat

BeginlWaitCur=sor():
populatedrravidwvirray, mn_nunberQfItems);

<+ zort the array

gzort (dvhrray, (SIZE Tim_nunberQfItems.
checkArray(dwirray. m_numberOfltemns):

Source code function information

On the right hand panel, above the source code, you'll find some information about the source file.

At the top is a text summary of the function, including:

e the function and its address
e the filename and executable or DLL
e the number of times the function was called

Filename:
Function:
Module:
Address:

c:hprogram files [#BENsoftware verficationc++ perfarmance walidatorpyesamplesmainfrm. cpp Line 334
CMainFrame:: OnSortQuickzort

pvesample. exe

0000000000041 3020 Call Count: 3

Function information bars

Below the textual summary, you'll also see three horizontal bars which provide a visual signature for the
function's impact on performance.

These bars show many of the same performance timing and percentage statistics as seen in the left

hand panel.

Shortest / Longest
1.062.95 / 3,626.29

Function time
[A. 284.18) 852 53

Total ime
[&v. 1,917 54] 5,752 62

Runtime
727629

Child time [3 children)
490010

From top to bottom, each bar shows a deeper view of the function's behaviour:

The top bar shows total function times (including children):

Average total function time relative to runtime
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Total function time relative to runtime

The second bar shows the range of times for individual function calls, including children:
Shortest function time relative to runtime

Longest function time relative to runtime

The last bar shows the segmentation of time in function and in child functions:
Average time in function relative to runtime
Total time in function relative to runtime

Total time in child functions relative to runtime

E Time in function and time in children sum to the total function time. The gap between these in the
third bar therefore indicates time in all other functions.

Reading the bars

The extent of the colours in the bars helps to provide a hint as to the impact the function has on
performance and where it might be improved.

The following guide can be used to interpret the bars to see where improvements might be made:
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What does the top bar look like?

What does the middle bar look like?

What does the bettom bar look like?

Line time information bars

Function has little overall impact,

Can you reduce the number
of calls to this function? .,

Can you improve this function? I \""-.

Can you improve this function? — \ |

Function has little overall impact.

Big difference in function times.
Can you improve the worst case? I

x\"'-\.

Function times are similar, \\
Can you improve this function? T,
\\ '.
\
Can you improve this function? — |
™, |

1 I| Il

|/ /

Can you improve the child functions?

Look at the child functions first.

Look at function first, then children,

Can you improve function internals?

On the Line Times tab, the information in the bars is different. They show selected line time relative to

function time, rather than to runtime.
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Totaltime

(b, 1,869.52) R E09.47 =

Shortest / Longest

1.026.83 / 354591

The top bar shows total line times:

Average total line time relative to total function time

Total line time relative to total function time

The bottom bar shows the range of times for individual line calls:

Shortest individual line time relative to total function time

Longest individual line time relative to total function time

The longer the green bar, the more this line of code contributes to the function time, and therefore

identifies a line within the function that most needs improvement.

Find and Goto

Function
h.75259

125

When the source code view has focus, some keyboard access is available to search for text, or to

navigate to numbered lines.

In the source code view, + lets you search by full or partial match anywhere in the file.

Find: Statistics Source View

Find what:  |Quick Sort

[ Match whole word only

[ Match case

Direction

" Up ™ Down

Cancel

>
=N

Also in the source code view, + displays a goto-line dialog.

Goto Line Dialeg

Line Mumber |321 -
Cancel
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=% To find text in the data tables, call tree or call graph, use the Eind Dialog where you can search many
different criteria.

3.8 User Interface Mode

Setting the user interface mode - Wizards or Dialogs?

For some key tasks, there are two user interface modes controlling the way in which options are
presented to you:

e Wizard mode *> guides you through the tasks in a linear fashion
e Dialog mode * all options are contained in a single dialog
Experienced users will find this mode quicker to use.

To set the user interface mode:

|E| Settings menu » User Interface Mode... » select the desired mode in the User Interface
Chooser dialog:

User Interface Chooser ? >

Performance Y alidator provides bwo uzer interface levels, an easy-to-uze wizard uzer interface
and a faster, terze, dialog uzer interface. You can switch between interface styles at any time.

O wizard
The wizard interface provides wizards for launching, attaching to and wait for applications.
The wizard interfaces contain explanatory test o help vou make your choices.

* Dialog
The dialog interface provides dialogs for launching, attach to and waiting for applications.

Yery little explanatomy text iz uzed.
k. | Cancel

The user interface mode affects the following tasks:
e Attaching to an application (Injection)
e Launching an application

e Wait for application to start
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3.9 UX Theme

The user interface provides three UX themes.

e Modern. The look and feel of current Software Verify tools.

e Classic. The look and feel of previous Software Verify tools.

e High Contrast. A higher contrast version of the Modern theme.
Setting the UX theme

To set the UXtheme

E| Settings menu * UX Theme... * shows the UX Theme chooser dialog

UX Theme ? >

Choose a visual theme that best matches your visual needs or taste.

oder] =]

Flatter, calmer LX theme with less decoration

Close

Changing the UX theme will update some of the colours that you can modify with the colour settings
dialog.

3.10 Settings

Performance Validator allows extensive control over which data is collected and how that data is
displayed. Additional options control the way the application behaves.

These settings can generally be considered as being either Global settings or Local settings.

Global and local settings

Global settings affect all data collected and its display throughout Performance Validator.

Global settings are changed via the Data Collection Settings Dialog and the following 20 or so pages
describe each available group of settings.

Local settings apply to controls and data displayed in each of the main display windows.

Local settings are found at the top of each relevant tab.
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3.101

Other settings

There are a few more settings not included in the global settings dialog such as:
o User interface mode
e Session settings

e User permissions warnings

Data Collection Settings

The Data Collection Settings dialog allows you to control all the global settings in Performance Validator
that affect the way data is collected and displayed. There are also local display options on most of the
main tabs.

= mis page has a warning about use of the Reset button.

Opening the settings dialog
To view the settings dialog, choose Settings menu * Edit Settings...

Or use the option on the Session Toolbar:

WA 7O

Using the settings dialog

The dialog has a scrolled list on the left hand side, grouping the topics. When a topic is clicked, its
related controls are displayed on the right hand side.

The default display of the dialog is shown below with the first topic selected.
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::Z Data Collection Settings ? >

m *  Function Timing

- Function timing
- Line timing |CF'L| cycles per thread j
- Wing2 AP timing

- Performance Collectars
- Applications to Manitar
Filters

- Hooked DLLs
- Hooked File Estensions Format: [ Howrs [ Minutes [ Seconds W Miliseconds  mmm.uu

Slow, wery accurate timing information. Besults refer bo the number of clock cycles executed per thread.

If wau are writing games thiz option may not be the best - you may have problems with zcreen updates.

- Hooked Saource Files
- Clags &nd Function Filkers Performance Sampling
- Line Timing Filters
- Met Function Inlining
- Met Function Caching ’1—_|
- Load Settings Patterm Match =l
Instrumentation
- Hook, [nzertion
- Hook Control
- Hook, Safety
- |nstrumentation Logging
- FORTRAM 95
Surbal Handling
Syrbal Misc

omuee v FResetal Fieset | HeIp[F'I]| ok | Cancel |

After selecting a topic, you can also use the cursor up and down arrow keys to change the selected
item.

Entering a character on the keyboard cycles though topics starting with that letter.
= Too many settings? It may seem that there is an overwhelming number of settings to worry about.
Don't panic! The good news is that for new users, very few (if any) settings actually need to be changed

to use the application in most cases, and even for experienced users, many groups of settings will not
be needed. However, Performance Validator remains flexible for all our users in many different scenarios.

'h Click on any item in the picture below to find out more about the settings for that group.
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Data Collection E
- Performance

- Performance Collectors
- Applications to kMonitor
Filkers

- Hooked DLLs

- Hooked File Extensions
- Hooked Source Files

- Clagz And Function Filkers
- Line Timing Filters

- Met Funchion [nlining

- Met Function Caching

| ngtrurnentation

- Hook [nzertion

- Hook Control

- Hook, S afety

- |ngtrumentation Logging
- FORTRAM 95

wmbal Handling

- Syrbal Lookup

- Syrnbal Servers

ata Dizplay

- D ata Digplay

- Source Code Colours

- Hotzpat Caolours

- Editifig

- File locations

- Subszt Drives

- Mizc

- Dian't Show Me Aagain
- Colritializek «

- Data Tranzfer

hird Party DLz

- Shub Global Hook, DLL:
- Ul Global Hook DLLs

(]

=

—

£ >

Restoring the default settings

The settings dialog has Reset All and Reset buttons near the bottom left of the dialog which you can
use to reset all global settings back to their default values.

o Instrumentation Logging

Svrbal Handling w Reset Al Reset Help [F1] k. | Cancel |

E This Reset All button resets nearly all global
settings in Performance Validator, not just the
settings visible on the current tab of the dialog.
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= The Reset button resets just the settings
visible on the current tab of the dialog.

3.10.1.1 Data Collection

3.10.1.1.1 Function Timing

The Function Timing page allows you control how function timing data is collected.

i:: Data Collection Settings ? pl4

Data Collection ~ Function Timing
& Function timing
- Lire timing CPU cycles per thread ﬂ

- Win32 AP timing

- Perfarmance Collectars Slow, wery accurate timing information. Fesults refer bo the number of clock cycles executed per thread.

FI Applicatiors to Monitor If you are writing games this option may not be the best - you may have problems with screen updates.
Ilters

- Hooked DLL:

- Hook ed File Estensions Format: [ Hours [ Minutes [ Seconds v Miliseconds  mmm.uu

- Hooked Source Filex
- Clags And Function Filkers Performance Sampling
- Line Tirming Filters
- Met Function nlining
- Met Function Caching ’1—_|
- Load Settings Pattern Match =
Instrumentation
- Hook, [nzertion
- Hook Control
- Hook Safety
- |ngtrumentation Logging
- FORTRAM 95
Symbol Handling

gﬁ’mﬂ l""'si v Resetal Reset Help F1) 0k | Cancel

Function Timing

There are a number of methods available for collecting performance data, with some of them being
system dependent.

E When Performance Validator was installed, the most appropriate timing method was selected
automatically.

Most of the options count every function visit, but the timing method is different:

e CPU cycles per thread * counts function visits and times them using the processor's instruction
cycle counter on per-thread basis

Only CPU cycles used by the owning thread will be counted.
This method is slower but more accurate.

Recommended choice for: Windows Vista and onwards, although we have found that some games
cannot be profiled with this setting as it interferes with the screen update.
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e Performance Counters » counts function visits and times the functions using a very accurate
counter that is provided by modern computer chipsets

Your application will run slower than with the other options as the function calls to provide the
accurate counter value are quite slow.

Recommended choice for: Windows XP and earlier with two or more processor cores.
e Time Stamp Counter > counts function visits and times them using the processor's instruction
cycle counter
If your processor does not support this option, you will not be able to select it.
Most modern processors (Pentium I, lll, IV, Athlon etc) support this option.
Recommended choice for: Windows XP and earlier with just one processor core, running non-

hyperthreaded applications.

e 1 ms Accuracy * counts function visits and times them using a fast function call that is only
accurate to approximately 1ms

e Call Count > counts function visits only - no timing information
o Sampling * stops all application threads at specified intervals and records the callstack for each
thread
Performance data is calculated based on each callstack.

The Statistics and Relations tabs will show Sample Count rather than Call Count data.

The Sample Count and Sample Count % statistics show how often a given function/file/line
combination is identified in the sampling statistics.

The Call Tree tab and Analysis tab are the most useful way of analysing statistics gathered in
Sampling mode.

Recommended choice for: quickly determining which areas of the application are running slowly

before switching to a more accurate method, e.g. Performance Counters or Time Stamp
Counter.

Time Format

The format of timing information in Performance Validator is controlled by the Format checkboxes.

Typically, you'd choose all the options up to one level, rather than mixing just hours and milliseconds for
example!
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Some examples are below, where HH means hours, MM minutes, ss seconds and mmm.uu means
milliseconds.

Hours + Minutes + Seconds + Milliseconds * HH:MM:SS:mmm.uu e.g. 1:35:28:133.42

Minutes + Seconds + Milliseconds » MM:SS:mmm.uu e.g. 95:28:133.42

Seconds + Milliseconds * ss:mmm.uu e.g. 5,728:133.42

Milliseconds » mmm.uu e.g. 5,728,133.42

Performance Sampling

o Sample Interval (ms) > sets a sampling interval in milliseconds
50ms is a good starting point. 10ms or less will provide good sampling rates.
Depending on your application, you may be able to set intervals as low as 1ms.

If your application runs incredibly slowly, with sampling dominating your application's processing
then try increasing the interval.

En Sampling mode, Symbol Servers are not used.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.1.2 Line Timing

The Line Timing page allows you control how line timing data is collected.
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::Z Data Collection Settings ? >

Data Collection ~
- Function timing

- WAR3Z2 AP timing

- Performance Collectars

- Applications to Maonitar

Line Timing

CPU cycles per thread j

Slow, wery accurate timing information. Fesultz refer bo the number of clock cycles executed per thread,

Filters If yau are writing games thiz option may not be the best - you may have problems with zcreen updates.
- Hooked DLL:
- Hooked File Estensions ¥ Enable line timing warring

- Hooked Saource Files

- Clazs And Function Filters
- Line Timing Filters

- Met Function Inlining

- Met Function Caching

- Load Settings Patterm Match
Instrumentation

- Hook, [nzertion

- Hook Control

- Hook, Safety

- |nstrumentation Logging
- FORTRAM 95

Surbal Handling
L Skl hdios

< > Reset &l Reset Help [F1] (1] | Cancel

Line Timing

In a similar way to Performance Timing above, the Line Timing options control how the line times are
determined.

However, here there are just two relevant options:

e CPU cycles per thread * Counts line visits and times them using the processor's instruction cycle
counter on per-thread basis

Only CPU cycles used by the owning thread will be counted.
This method is slower but more accurate.
Recommended choice for: Windows Vista and onwards, although we have found that some games
cannot be profiled with this setting as it interferes with the screen update.
e Time Stamp Counter > Counts line visits and times them using the processor's instruction cycle
counter
If your processor does not support this option, you will not be able to select it.
Most modern processors (Pentium Il, lll, IV, Athlon etc) support this option.
Recommended choice for: Windows XP and earlier with one processor core, running non-

hyperthreaded applications.

Line Timing Warning
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¢ Enable line timing warning * controls an optional warning displayed when you enable line timing

on the launch wizard/dialog

If enabled, a warning dialog is displayed to remind you of the possible performance slowdown
when using line timing

Line Timing Warning
E nabling line timing will cause vour application to wn very slowly, pogzsible 100 tmes slower than normal,

Wie recommend that you anly uze ling timing when you know which method(z] wou wizh to time.
We alzo recommend that vou uze filkers to izolate the ingtrumentation o thoze methods you wish o line time.

[ Do not show this warning again

Uze line timing Do not uze line timing

o Edit Line Timing Filters > shows the Line Timing Filters settings dialog

Set specific classes, methods and functions to be included in, or excluded from, the
hooking process.

This dialog is identical to the Line Timing Filters page of the global settings dialog.
Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.1.3 Win32 API Timing

The Win32 API Timing page allows you control how Win32 API data is collected.
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::Z Data Collection Settings ? >

Data Collection ~
- Function timing

- Line timing

.. Performance Collectars & wariety of profiing options are provided to give you more control.

- Applications to Maonitar

Filters Time *Win32 AP functions in DLL: being instrumented ﬂ
- Hooked DLL:

- Hooked File Extensions

- Hooked Saource Files

- Clazs And Function Filters

- Line Timing Filters

- Met Function Inlining

- Met Function Caching

- Load Settings Patterm Match

Instrumentation

- Hook, [nzertion

- Hook Control

- Hook, Safety

- |nstrumentation Logging

- FORTRAM 95

Surbal Handling
L Skl hdios

< B ' = Reset Al Reset Help [F1] oK, | Cancel

win32 APl Timing

Win32 APl funchions can be timed to provide additional context to your profiling data.

Win32 APl Hooking

As well as timing the execution of functions in code you've written, Performance Validator can time
Win32 API functions, allowing you to see which API calls are causing poor performance.

Choose an option from the combo box.

Don't time Win32 API functions > No Win32 API timing

Time Win32 API functions in all DLLs > Win32 API timing for all Win32 API calls, from your code
and from code you call in any DLL

Time Win32 API functions in non operating system DLLs * Win32 API timing for all Win32 API
calls, from your code and from code you call in any non operating system DLL

Time Win32 API functions in non Microsoft DLLs * Win32 API timing for all Win32 API calls,
from your code and from code you call in any non Microsoft DLL

Time Win32 API functions in DLLs being instrumented * Win32 API timing for all Win32 API
calls from DLLs being instrumented. This is the default option

Time Win32 API functions in non Microsoft DLLs being instrumented »> Win32 API timing for
all Win32 API calls from non Microsoft DLLs being instrumented

These different options allow you to choose how much Win32 API timing data you want to collect.

The default option is Time Win32 API functions in DLLs being instrumented which means you'll only
get timing data for Win32 API functions that your code directly calls. Any indirect calls to Win32 API
functions (for example from user32.dll to kernel32.dIl) will not be timed.
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Reset All - Resets all global settings, not just those on the current page.
Reset - Resets the settings on the current page.
The Performance Collectors page allows you control how performance data can be conditional
i:: Data Collection Settings ? b4

Data Collection ~
- Function timing

- Line timing

- Win32 AP timing

- fpplications to Monitor
Filters

- Hooked DLLs

- Hooked File Estensions

- Hooked Source Filez

- Clags And Function Filkers

- Line Tirming Filters

- Met Function nlining

- Met Function Caching

- Load Settings Pattern Match
Instrurentation

- Hook [nzertion

- Hook Control

Performance Collectors

Callectors allow you to collect performance data in the specific parts of your application
that pou are interested in. Collectors can enable collection of performance statistics and dizable
collection

% Caollection of perfformance statistics is nomally OM until modified by & collectar.
™ Caollection of performance statistics is normally OFF until modified by a collector.

Collectors:

tE L

Class::Method / Function Status Add...
Remove

Remowve Al

Enable Al
- Hook Safety
- |ngtrumentation Logging Dizable Al
- FORTRAM 95
S__I,meol Handling
[ oymbolMise v FResetal Reset Help (F1) ok | Cancel |
Collectors

When collecting performance data you may want to concentrate on very specific parts of your

application.

Collectors allow you to switch data collection on or off as the program enters a named function. The
collection state before entry is resumed on function exit.

The initial collection state, i.e. before entering any collectors, can be set on or off.

E Changes to the collectors will apply to the next session, not the current session.

E Data collection is subject to the other global data collection flags.

= See the question on using Performance Collectors or Class & Function Filters?

Example use of collectors
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Example 1

Consider an imaginary application where only the myApp::sortThisData() function and all functions
called from it are of interest.

You would configure Performance Validator to initially not collect performance data, by selecting
Collection of performance statistics is normally OFF until modified by a collector.

You'd also add myApp::sortThisData to the list of collectors and set the status to Collect.

Now when the application reaches myApp::sortThisData the collection of performance data is turned on
because of that Collect status.

The application runs as normal, and performance data is collected until the function
myApp::sortThisData finishes executing.

At that point the previous collection status (OFF) is restored.

Example 2

Consider a simple application that calls two different sorting algorithms doSort1 and doSort2 as in the
call sequence below:

MyApp:Myapp()
MyAppodoSortland()

MyAppodoSortl( )
MyAppzpre( )
MyAppcompute| }
MyApppost( )

MysppodoSort2| )
MyAppzpre( )
MyAppcompute| }
MyApppost( )

Imagine you're only interested in the performance of the algorithm dosort1, but none of the other
application code.

You'd set MyApp::doSort1 as a collector, triggering data collection to turn on only whilst in that function
and any of it's children.
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Mydpp:Myapp( ) CD;II;ECT
MyApprdoSortland2( )
MyApp::doSortd| ) l
. COLLECT
MyApp::
yApp:pre( ) ON
MyAppcompute| )
MyAppopost{ )
MyAppodoSort2( ) &
MyApp-pre| ) COLLECT

OFF
MyAppcompute( )

MyAppopost] )

Another way to look at this is to say that you're interested in the pre (), compute () and post ()
functions, but only if called from doSort1 ().

You can add multiple triggers to switch collection on for methods of interest or to switch collection off to
eliminate unwanted data.

Initial collection state

The initial collection of data can be on or off until a collector is visited

e Collection of performance statistics is normally ON... » collect performance data until switched
off by a collector

e Collection of performance statistics is normally OFF... > prevent data collection until switched

on by a collector

Managing the list of collectors

e Add * adds a row to the Collectors table * enter the class::method name and the desired
collection status

The two status options are Collect and Don't Collect.

Collectors are enabled by default. Use the yellow checkbox at the start of the line to disable it
without having to remowe it from the list.

Collectars:
Class::Method / Function Status
M}rﬂpp::dnSnrﬂ Collect

e Remove * remowves any selected collectors in the list

o Remove All * clears the list
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o Enable All * enables all collectors in the list

o Disable All * disables all collectors

Don't confuse the collection status (second column) and the enabled status (checkboxes)

Disabled collectors don't affect the performance data collection status.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.1.5 Applications to Monitor

If your target program launches other child applications then the Applications to Monitor page lets you

choose which ones to monitor.

iz Data Collection Settings

Data Collection
- Function timing
- Line timing
- Win32 AP timing
- Performance Collectors
Filters
- Hooked DLLs
- Hooked File Estensions
- Hooked Source Filez
- Clags And Function Filkers
- Line Tirming Filters
- Met Function nlining
- Met Function Caching
- Load Settings Pattern Match
Instrurentation
- Hook [nzertion
- Hook Control
- Hook Safety
- |ngtrumentation Logging
- FORTRAM 95
Symbol Handling
- Symbal Misc

e Sumnhed | ek nin

L]

W

Applications to Monitor

-3
et

Rezet al Rezet

Applications to monitor

wstest.console.exe TE.ProcessHost.Managed.exe TE.ProcessHost.Manage...

Help (F1)

Add..

Edi...

Remowve

Remove All

i

Set Defaults

ak. I Cancel

Monitoring child applications

You may have a case where the program you need to start is not the one you are interested in.

Your program may launch child applications and it may be one of those that you want to monitor with

Performance Validator.

An example might be for unit testing where a test program spawns one or more child applications, or it
might launch the same application multiple times.
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The applications to monitor

The main list of Applications to monitor shows programs you may want to launch and the child
applications they subsequently start - i.e. the you may be interested in monitoring.

Once a definition has been added, you can then use the Application to Monitor setting on the Launch

Dialog or wizard to choose which of these child applications you actually want to monitor in a given
session.

Managing the applications to monitor

The list contains a set of definitions - each one being for a different launch program.
For each launch program you can set the child applications you might want to monitor later.

An application is defined by its type (native and .Net, or .Net Core), the application executable name,
and for .Net Core applications an additional application DLL that is used to identify the application.

Add *» add a new module definition using the Application to Monitor dialog below

Edit > modify a selected definition in the list, using the Application to Monitor dialog again

Remove * removes any selected definitions in the list

Remove All * clears the list

Set Defaults > reset the list of known applications to those as configured with a new install of
Performance Validator

The defaults are currently setup for Microsoft's Visual Test software vstest.console.exe.

The Application to Monitor dialog
The Application to Monitor dialog lets you define or edit a launch program and it's child applications.

The values you specify here are the ones used on the launch dialog and launch wizard to customize
which application actually gets monitored.
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i+ Application to Monitor

Application to Launch:

Mative and .Het

ExE: Edit...

o

DLL:

Applications to Monitor:

DLL Add...

Remove
TE.ProcessHost.Managed. Clr20.exe

Remowve Al

Il

TE.ProcessHost.exe

dotnet.exe

Default application to monitar

TE.ProcessHost Managed.exe j

e Application to Launch * Edit... to select the initial starting application that will be /launching the

applications you want to monitor

Any executable names found in the selected program will automatically be displayed in the list of
Applications to Monitor.

If you don't wish to use these automatic names you can Remove them.

Add * add an additional application that you know will be started by the launch program

Child applications that you add are used without the path.

Excluding the path gives more scope for matching launched application names if they are
launched with a different path.

Remove * removes any selected applications in the list
Remove All * clears the list

Default application to monitor * choose the appropriate item to be the default item

The default application will be selected on the launch dialog (or wizard) whenever the start program
is specified as the one at the top of this dialog.

The Application and DLL dialog
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The Application and DLL dialog lets you define or edit a launch program and a launch DLL.

Application and DLL ? >

Application type:
Mative and .Net -

Application to manitor:

| wstest.console.exe Browse...

=
| iz |

oK | Cancel |

o Application type * choose the type of application

o Native and .Net
o .Net Core (Framework Dependent)
o .Net Core (Self Contained)

o Application to monitor > edit or Browse... the application EXE to monitor.

This can be an executable name or the full path to the executable. For example test.exe or c:
\unitTests\test.exe.

For native applications this is the application executable.
For .Net Framework applications this is the application executable.

For .Net Core Framework-dependent applications this is most likely going to be c:\program
files\dotnet\dotnet.exe.

For .Net Core Self-contained applications this is the application executable.

e DLL to monitor * edit or Browse... the application DLL to monitor. This field is only needed for .Net
Core applications.

This can be an executable name or the full path to the executable. For example test.dll or c:
\unitTests\test.dll.

For native applications this is not used.
For .Net Framework applications this is not used.

For .Net Core Framework-dependent applications this is the application dIl. (the name of the dIl that
you would pass to dotnet.exe on the command line).

For .Net Core Self-contained applications this is the dll that has the same name as the application
executable. (for theApp.exe, the dil name is theApp.dll).
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Example Dialogs

Native

Application and DLL ? >

Application type:

Mative and Met -

Application to maonitor:

I wstest. consale.exe Browse...

DLL b ronikor:

I Browse, ., |
oK I Cancel |

.Net

Application and DLL ? >

Application type:

Mative and .Net -

Application to manitor:

I E:omicimemory32\examples \dotmetExample \bin\x64\Release 10_0\dotMetExample 10_0.exe Browse...

DLL Ea maonitar:

I Browse, . |

oK | Cancel |

.Net Core (Framework-dependent)

Application and DLL ? >

Application type:

.Met Core (Framework-Dependent)

Application to manitor:

I dotiNet.exe Browse...

DLL to maonitor:

I dotNetCoreConsoleApp. dil Browse...

oK I Cancel |

.Net Core (Self-contained)
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Application and DLL

Application type:

Application to manitor:

DLL to maonitor:

I ainedConsoleApp\dothetCoreSelfContainedConsoleAppbin\Release \netcoreapp3. 1\dothetCoreSelfContainedConsoleApp. exe Browse... |

I 1tainedConsoleAppidotMetCoreSelfContainedConsoleApp'bin'Release \netcoreapp3. 1dotNetCoreSelfContainedConsoleApp. dil Browse. .. |

3.10.1.2 Filters

3.10.1.2.1 Hooked DLLs

oK I Cancel |
Reset All - Resets all global settings, not just those on the current page.
Reset - Resets the settings on the current page.
The Hooked DLLs tab allows you to specify which DLLs should be hooked or not.
The default is simply to hook everything.
* Read on, or click on a setting in the picture below to find out more.
i:: Data Collection Settings ? *
Data Collection ~ Hooked DLLs
- Function timing
- Lire timing # Hook all DLLs. Expott..
- Win32 AP timing " Hook the enabled DLLs in the list. Do not haok any other DLLs. Import...
- Performance Collectors " Do not hook the enabled DLL: in the list.. Hook all ather DLLs.
FIt Applications to Moritor Wwhan the executable changes, take the fallowing action:
iters
W Looked DLLs Agk about DLLs bo Hook settings if zome DLL: defined. ;I Choosze Exe.. |
- Hooked File Estensions Process Modules
- Hooked Source Filez
- Class And Function Filkers Process Modules Add Module.. |
- Lirwe Tirning Filters Add Folder. ..
- Met Function nlining —I
- Met Function Caching Fheries |
- Load Settings Pattern Match
Instrurentation Remove Al |
- Hook [nzertion
- Hook Contral Enable &1l |
- Hook Safety Dizahle Al
- |ngtrumentation Logging LI
- FORTR&M 95 Advanced... | W Don't hook delay loaded DLLs
S__I,meol Handling
[ oymbolMise v Resstél | Resst | Hep(F1) ok | Cancel |
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Which DLLs to hook - the hooking rule

By default, Performance Validator will try to hook all DLLs and .EXEs used by your application, but you
can choose to list only those which should be included or excluded:

e Hook all DLLs * hook everything - ignoring the settings in the list
¢ Hook the enabled DLLs in the list >* hook only the ticked modules listed

¢ Do not hook the enabled DLLs in the list > ignore all the ticked modules in the list, and hook
everything else

Populating the process modules list

The process modules list should specify the following items to be included or excluded from hooking in
the target application

e DLLs
o EXEs
o folders containing DLLs and .EXEs

Initially the list is empty as the default option is to hook all DLLs and ignore the list. You can add
modules to the list by:

e automatically adding modules on which your application is dependent

e manually adding modules or folders
o editing modules or folders already in the list

Automatic module addition

You can automatically populate the list with all the dependent modules for your application:

e Choose Exe... > navigate to your application and click Open * all the process modules appear in
the list
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Process Modules
KERNEL32.dl
mfca0d.dll
MSVCROD.dll
OLEAUT32.dlI

p‘-'EHampIe.ace u .
[wf] usER32.dIl pvExample.exe

Manual module addition

You can also manually add one or more modules or a folder to the list.
e Add Module * navigate to the DLL or EXE and click Open * all the selected items are added
e Add Folder * navigate to the folder and click OK ¥ the folder is added to the list

Manual addition might be useful for example if you use LoadLibrary () to load a DLL rather than linking
it, as this would not be picked up automatically by the Choose Exe... method.

By default, all the modules are ticked in the yellow checkboxes.

Any DLLs in the list override the DLL Hook Insertion settings on the Hook Insertion tab.

ENote that ticked modules or folders are either included or excluded depending on the hooking rule
above
Altering existing module names

Although you can't add blank entries to the list and edit them, you can edit existing items in the list by
double clicking on an entry:

¢ enter only the module name, not the path
e you can use wild-cards like MFC*.dIl, but only for DLLs, not folders

Managing the process modules list

The usual controls apply for removing or changing the enabled state of items in the list:

¢ Remove * remowes selected items in the list
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e Remove All * remowes all items, clearing the list
o Enable All * ticks all items in the list for applying to the hooking rule

o Disable All * unticks all items in the list, meaning they won't apply to the hooking rule

Alternatively, press m to delete selected items, and + to select all items in the list first.

Exporting and importing

Since the list of hooked DLLs (and the rule being applied) can be quite complicated to set up and
optimise, you can export the settings to a file and import them again later. This is useful when switching
between different target applications.

o Export... » choose or enter a filename *» Save * outputs the hooking rule and the list of modules
to the file

e Import... > navigate to an existing *.pwx file * Open » loads the hooking rule and the list of
modules

= 1he exported file can also be used with the -dlIHookFile command line option.

Optionally hooking delay loaded DLLs

e Don't hook delay loaded DLLs * prevents hooking of delay loaded DLLs. The default is to hook
these.

=l What is 'delay loading'?

Delay loading a DLL is when it is implicitly linked, but not actually loaded until your code
references a symbol contained in the DLL.

Delay loading can speed up startup time, but unhandled exceptions may cause your program to
terminate if the DLL can't be found when needed during the run time.

Launching new Applications

When specifying DLLs to hook, and launching different applications, it can be quite easy to forget to
change the hooked DLLs for the new program. This might be the case when performing unit tests, for
example.

Using the wrong list of hooked DLLs for a program will likely cause incorrect performance data results,
so you can opt to be warned about the DLLs being hooked whenever the target application changes
between sessions (using the dialog below).

The choices in the drop down list are only applicable when the application changes:

o Ask about DLLs to Hook settings if some DLLs defined
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You'll only be asked about the settings if you defined some DLLs in the list and if the hooking
rule is not set to hook all DLLs

o Always ask about DLLs to Hook settings
You'll always be asked about the settings - whatever the other settings are.

e Never ask about DLLs to Hook settings

The 'Launch Different Application' dialog

When being asked about the hooked DLL settings, you'll see the following dialog:

Launch Different Application ? x

The application you are about to launch iz different from the previouzly launched application.
Thiz means that the DLLz to Hook settings will be incorect. For best resultz you should update the
DLLz to Hook, zettings.

* Azk this question again only i the DLLs to Hook settings have some DLL: specified

" Do nat azk thiz guestion again

7 Alaays ask this guestion

IJpdate Settings and Launch Ignare Settings and Launch Cancel

You can update the settings; ignore them and launch anyway, or just cancel the launch:
o Update Settings and Launch * edit the settings * click OK * the application will be launched
¢ Ignore Settings and Launch * the application will be launched without updating the settings
e Cancel > won't launch the application

To change when you are asked this question, just choose the appropriate option in the dialog.

Advanced options

There are a few system DLLs which are generally not much use when hooked for function or line timing.

The source code for these DLLs is unlikely to be available, and even if it is, your application is unlikely to
be able to influence their performance.

Consequently, by default these system files are not hooked - unless you override that by specifically
including them in the process modules list above.

Copyright © 2002-2025 Software Verify Limited



150 Performance Validator Help

With the advanced options below, you can change this behaviour if you need to, letting you specify which
DLLs will be processed according to the rules for Source Code Line Hook Insertion.

e Advanced * shows the Hooked DLLs (Advanced) dialog for function and line timing
Hooked DLLs [Advanced) |

These zettings are the default settings far how DLL: are hooked. Yaou can averide theze by
zpecifving explicit hook zettings for individual DLL: on the Hooked DLLs settings.

Hooked DLL settings for Function Timing

" Use the Hooked DLL settings and ignore these default sethings

* {ze these default DLL hook settings unless overdden by Hooked DLL settings
[ Track functions in files in MEC DLLs (MFC=.DLL)
[ Track functions in files in MS%C DLLs (MSYC.DLL)
[ Track functions in files in STL suppart DLL (MSYCP=DLL)
[ Track functions in files in the system directory [C:AWINNTASYSTEM 32 or equivalent]

Hooked DLL zettings for Line Timing
" sze the Hooked DLL settings and ignore these default settings
{+ |lze these default DLL hook settings unless overridden by Hooked DLL settings
[ Time lines in files in MEC DLLs [MFC*.DILL)
[ Time lines in files in M5SYC DLLs [MSWC*DLL)
[ Time lines in files in STL support DLL [MSWCP=.DLL)
[ Time lines in files in the spstem directary [C:AWINNTASYSTEM 32 or equivalent)

Rezet k. | Cancel

In the Hooked DLLs (Advanced) dialog there are two identical groups of settings - one for function timing
and one for line timing:

o Use the Hooked DLL settings... * if selected then only the general settings apply (i.e. those on the
Hooked DLLs tab)

o Use these default DLL settings... * if selected then the checkboxes control the default behaviour
for the relevant DLLs

The default is not to track functions in files in the following:
e MFC DLLs... * check to cover MFC*.DLL or leave unchecked to ignore
e MSVC DLLs... * check to cover Mmsvc*.DLL or leave unchecked to ignore

e STL support DLL... * check to cover Msvcp+*.DLL or leave unchecked to ignore
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o the system directory... * check to cover anything in C:\WINDOWS\SYSTEM32 or leave
unchecked to ignore them

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.2.2 Hooked File Extensions

The Hooked File Extensions page lets you specify which source code file types should be hooked or

not.
i:: Data Collection Settings ? b4

Data CD"'?CHD_n . £ Hooked File Extensions
- Function timing .
- Line timing & Hook allfile types Add. |
- WIR32 AP timing " Only hook the file types in the list. Specify the source code file types to be hooked
- Performance Callectars " Don't hook the file types in the list. 5pecify the source code file types to be ignored Remave |
- fpplications to Monitor R Al

Filters Examples: cpp. o b, inl, asm, clz. bas, mod, paz EMONS |
- Hooked DLLs If this: ligt i empty then all file pes wil be hooked.
® Hooked File Extensions - -
- Source Files Filkers File extensions to hook i

- Clags And Function Filkers
- Line Tirming Filters
- Met Function nlining
- Met Function Caching
- Load Settings Pattern Match
Instrurentation
- Hook [nzertion
- Hook Control
- Hook Safety
- |ngtrumentation Logging
- FORTRAM 95
Symbol Handling
- Symbal Misc

i v FResetal Reset Help (F1) ax | Earee] |

E=

Delphi
Fortran 95

B Met

L

WBE

Which file types to hook - the hooking rule

By default, Performance Validator will try to hook all file types used by your application, but you can
choose to list only those which should be included or excluded:

o Hook all file types * hook everything - ignoring the settings in the list
e Only hook the file types in the list * hook only the listed file types

e Don't hook the file types in the list * ignore all the listed file types, and hook everything else

File extensions to hook
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By default, all source code files are hooked, but you can change this by specifying only those file
extensions which should be hooked.

For example, you may want to include C++ source and header files but exclude C source files with the
.c extension:

cpp
h

or

cpp
CXX

hpp
hxx
h

The usual controls apply for adding, removing or changing items in a list:
e Add... * adds a new row to the list *» enter the extension you want to allow
e Remove * removes selected items in the list
e Remove All * remowes all items, clearing the list
e C++ » adds the file extensions for C++
o C# » adds the file extensions for C#
o Delphi * adds the file extensions for Delphi
e Fortran 95 » adds the file extensions for Fortran 95
e VB.Net > adds the file extensions for the VB.Net

e VB6 » adds the file extensions for the Visual Basic 6
Alternatively, press m to delete selected items, and + to select all items in the list first.
Clear the list to hook all source file types again.

E Do not include the dot in the extension.

The filters take effect on the next session. If you're in the middle of a session and existing views show
data that will be excluded in the next session, then that data will be highlighted according to the colours

settings

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.
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3.10.1.2.3 Source Files Filters

The Source Files Filter page allows you to specify which source files should not be hooked for function
and line timing.

X

i:: Data Collection Settings ?

Data Collection A Source Files and Source Directories to Filter

- Function timing
- Line timing " Hook all files for function timing and line timing Expart.. |
- Win32 AP timing " Only haak the files in the list far function timing and line timing Inport... |
- Performance Callectars % Don't hook the files in the list for function timing and line timing
- fpplications to Monitor
Filters [ Only match exact directory, do not match child directaries
- Hooked DLL: . . . " .
- Hooked File Extensions Specify the source code filez that will not be hooked. Example: *\debugh
If epecifying a directary match, the directony must exist in the debug infarmation filenames.

- Clags &nd Function Filkers

- Line Tirming Filters

- Met Function nlining

- Met Function Caching

- Load Settings Pattern Match
Instrumentation

- Hook, [nzertion

- Hook Control

Source Code Files Add File...

*sviCommoni*®

i

Add Dir...
Add...

- Hook Safety Remaowve |

- |ngtrumentation Logging

- FORTRAN 95 Remawve Al |
Symbol Handling

L Cornbl iz

< 5 Resetdl | Resst Help [F1) ok | Concal |

Listing files to exclude or include

By default, Performance Validator will try to hook all source files used by your application, but you can
choose to list only those which should be included or excluded

e Hook all files... > hook all files

» Don't hook the files in the list... * hook everything except the files in the list

e Only hook the files in the list... » hook only the source files listed
In the list you can include files or directories. If using directories you may want only that specific
directory, or everything underneath it (the default):

* Only match exact directory... » check this so as not to recurse into child directories

Managing the list of files
Add files or directories on disk:

e Add File... » navigate to the source files * select one or more files * click Open * all the selected
items are added
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e Add Dir... * navigate to the folder * select it and click OK * the folder is added to the list

Or manually enter a file:
e Add... * a new row is added to the list » Type the file path * press Return * the file is added to
the list
Remowe items as normal:
e Remove * remowes selected items in the list

e Remove All *» remowes all items, clearing the list

Alternatively, press m to delete selected items, and + to select all items in the list first.

Exporting and importing

Since the list of source files can be quite complicated to set up, you can export the settings to a file and
import them again later. This is useful when switching between different target applications.

e Export... > choose or enter a filename » Save * outputs the filtered source files to the file

e Import... > navigate to an existing *.pwxft file * Open * loads the filtered source files

= 1he exported file can be used with the -sourceFileFilterHookFile command line option.

Wildcards

All file and directory specifications can contain the * wildcard.
Some examples will help:

Consider a project with three source directories:

e:\dev\srcMain\

e:\dev\srcCommon\

e:\dev\srcCustom\

Possible filters could be:

e:\dev\src*\

*\src*\
*\srcC*\*

Reset All - Resets all global settings, not just those on the current page.
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a

Reset - Resets the settings on the current page.

3.10.1.2.4 Class and Function Filters

The Class And Function Filters page allows you to set specific classes, methods and functions to be
included in, or excluded from, the hooking process.

::Z Data Collection Settings ?

x

Data Collection #  Class And Function Filters

- Function timing
- Lire timing % Hack all claszes, methods and functions Export...
- Win32 AP timing " Only hook classes, methods and functions shawn in the list below Impart...
- Performance Collectars = Dor't hook classes, methods and functions shown in the list below
Applications ta Moritar Enter class name as ClassMame::

Filters Enter method name as ClazsM ame::kMethodM ame [ho returm type or parameters)
- Hooked DLL:

- Hooked File Estensions Enter function name as Functiont ame [ho retum type or parameters)

- Source Files Filters
- Line Timing Filters

- Met Function Inlining

- Met Function Caching

- Load Settings Patterm Match
Instrumentation

- Hook, [nzertion

- Hook Control

- Hook, Safety

- |nstrumentation Logging

- FORTRAM 95

Surbal Handling
L Skl hdios

< > Reset &l Reset Help [F1] (1] I Cancel

Add

&dd List...

Femawve

Remowve Al

M.

E These filters apply only to the DLLs and files that you have not already excluded via other filters.

Listing what to exclude or include

By default, Performance Validator will try to hook all classes, methods and functions in the hooked files,
but you can choose to list only those which should be included or excluded.

e Hook all... » hook everything (the default)
e Only hook ... ¥ hook only the classes, methods and functions listed

e Don't hook ... * hook everything except the classes, methods and functions listed

Managing the list
Choose from known methods:

e Add... * shows the Class::Method Browser dialog below
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Type or choose a class and/or method from the pre-populated drop-down list of all functions:

ClassuMethod Browser ? >

Chooze a clazs anddor method combination to filker. The class or
the method field can be left blank if pou wish to filter by clagzs or
methiod.

Class Mame:
Bitmaphd anager ﬂ

=}

Bitmaptd anager:: addT reeBitmaps

] | Cancel |

When typing an entry, you'll see a message at the bottom of the dialog if the symbol doesn't
exist:

Clazz Mame:
liavd |
M ethod Mame:

| -]

java: [hot a known zombol name]

Choose from known methods:
o Add List... * shows the List of classes or functions dialog below

Enter any number of plain class::method or function names or just paste them in.

Copyright © 2002-2025 Software Verify Limited



The User Interface 157

List of classes or functions ? >

Type vour lizt of clazses or functions, one per line.

Enter clazs name az ClassMame:
E nter method name az ClazsM ame::kethodM ame [ho return type or parameters)
E nter function name as Functiontame [ho return type or parameters]

k. | Cancel

& The list will not be validated against known functions. Do not include return types, brackets,
parameters or other details.

Removwe items as normal:
o Remove * removes selected items in the list

e Remove All > removes all items, clearing the list

Alternatively, press m to delete selected items, and + to select all items in the list first.

Exporting and importing

Since the list can be quite complicated to set up, you can export the settings to a file and import them
again later. This is useful when switching between different target applications.

o Export... * choose or enter a filename * Save * outputs the filtered list to the file

e Import... * navigate to an existing *.pwxc file » Open * loads the filtered list

= The exported file can be used with the -classAndFunctionFile command line option.

Reset All - Resets all global settings, not just those on the current page.
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Reset - Resets the settings on the current page.

3.10.1.2.5 Line Timing Filters

The Line Timing Filters page allows you to set specific classes, methods and functions to be included
in, or excluded from, the line hooking process.

Data Collection Settings 7

x

Data Collection ~
- Function timing

- Lire timing & Hook all classes, methods and functions
- Win32 AP timing " Only hook classes, methods and functions shown in the list below Impart...
- Performance Collectars " Don't hook classes, methods and functions shown in the list below
- Applications to Maonitar
Filters

- Hooked DLL:

- Hooked File Extensions

- Hooked Source Files Classes, Methods and Functions Aidd
- Clazs And Function Filters

- Met Function Inlining

- Met Function Caching

- Load Settings Patterm Match
Instrumentation

- Hook, [nzertion

- Hook Control

- Hook, Safety

- |nstrumentation Logging

- FORTRAM 95

Surbal Handling
L Skl hdios

= 5 Resetél |  Resst |  Help(F1) | ok | Concel |

Line timing filter

Export...

Enter class name as ClazsMame:
Enter method name as ClazsM ame::kMethodM ame [ho returm type or parameters)
Enter function name as Functiont ame [ho retum type or parameters)

&dd List...

Femawve

Remowve Al

M.

These settings are identical to the Class And Function filters in the previous section, except they only
affect the line timing hooks.

Since line-timed functions are controlled independently from other functions being monitored in a

session, you can time just the lines within a single function or a single method in a class without the
overhead of line-timing everything else.

E These filters apply only to the DLLs and files that you have not already excluded via other filters.

Listing what to exclude or include

By default, Performance Validator will try to hook lines in all classes, methods and functions in the
hooked files, but you can choose to list only those which should be included or excluded.

e Hook all... » hook everything (the default)
e Only hook ... ¥ hook only the classes, methods and functions listed

If not line timing everything (which has a performance overhead), this would be the typical case,
i.e. to selectively line-time only your areas of interest
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e Don't hook ... *» hook everything except the classes, methods and functions listed
=% Line timing filters can also be added via the instrumentation filter options on the context menus of
each main tab. See more on the Statistics menu for example.
Managing the list
Choose from known methods:
e Add... * shows the Class::Method Browser dialog below

Type or choose a class and/or method from the pre-populated drop-down list of all functions:

Class::Method Browser ? >

Chooze a clazs anddor method combination to filker. The clags or
the method field can be left blank i you wish ta filker by class or
rnethiod.

Clazs Mame:
Bitraptd anager ﬂ

=}

Bitmaph anager::addT reeBitmapz

ak | Cancel |

When typing an entry, you'll see a message at the bottom of the dialog if the symbol doesn't
exist:

Clazz Mame:
fovd =]
Method Mame:

| =]

javas [not a known zpmbol name)

Choose from known methods:
e Add List... > shows the List of classes or functions dialog below

Enter any number of plain class::method or function names or just paste them in.
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List of classes or functions ? >

Type vour lizt of clazses or functions, one per line.

Enter clazs name az ClassMame:
E nter method name az ClazsM ame::kethodM ame [ho return type or parameters)
E nter function name as Functiontame [ho return type or parameters]

k. | Cancel

& The list will not be validated against known functions. Do not include return types, brackets,
parameters or other details.

Removwe items as normal:
o Remove * removes selected items in the list

e Remove All > removes all items, clearing the list

Alternatively, press m to delete selected items, and + to select all items in the list first.

Exporting and importing

Since the list can be quite complicated to set up, you can export the settings to a file and import them
again later. This is useful when switching between different target applications.

o Export... * choose or enter a filename * Save * outputs the filtered list to the file

e Import... * navigate to an existing *.pwxc file » Open * loads the filtered list

= The exported file can be used with the -classAndFunctionFile command line option.

Reset All - Resets all global settings, not just those on the current page.
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Reset - Resets the settings on the current page.

3.10.1.2.6 .Net Function Inlining

The .Net Function Inlining tab allows you to configure how .Net inlines functions.

Data Collection Settings

Data Collection A
- Furnction biming

- Line timing

- Wn32 AP timing

- Performance Collectors

- Applications bo Monitar
Filters

- Hooked DLLs

- Hooked File E stenzions

- Hooked Source Files

- Clagz And Function Filters

- Line Timing Filkers

- Met Function Caching

- Load Settingz Pattern Match
Instrumentation

- Hook Inzertion

- Hoak Control

- Hook, Safety

- [nstrumentation Logging

- FORTRAM 95

Symbol Handling
Lo Siraked biee
< >

~d
x

Function Inlining

Met functions can be inlined inta their calling function. Inlining iz good for performance but not ueeful
for providing timing information for each function.

& Do not change inlining behaviour, use Met default inlining behaviour,

£ Do not inline any functions,

" Inline all functions.

™ Inline all .Met Framework functions, do not inline any other functions.

" Inline all .Met Framework functions, and inline functions found in the DLLs listed belaw.
™ Inline functionz found in the DLLs listed below. Specify the full path to the DLL.

Modules Add

Add List...

Fiemove

Femove All

kL

Feset Al Feset Help [F1] oK I Cancel

Inlining of .Net functions can affect your code coverage results.

e Do not inline any functions.
e Inline all functions.

¢ Inline only .Net Framework functions.
¢ Inline only .Net Framework functions, and functions in specific DLLs.
¢ Inline only functions in specific DLLs.

We recommend that you don't inline any functions. This is the default option.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.2.7 .Net Function Caching

The .Net Function Caching tab allows you to configure how .Net caches functions.
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Data Collection Settings

Data Collection
- Furnction biming
- Line timing
- Wn32 AP timing
- Performance Collectors
- Applications bo Monitar
Filters
- Hooked DLLs
- Hooked File E stenzions
- Hooked Source Files
- Clagz And Function Filters
- Line Timing Filkers
- Met Function Inlining
- Load Settingz Pattern Match
Instrumentation
- Hook Inzertion
- Hoak Control
- Hook, Safety
- [nstrumentation Logging
- FORTRAM 95
Symbol Handling
.. Gymbal Misc

L Skl | ankin

~

v

~d
x

Function Caching

.Met functions can be cached rather than compiled each time they are loaded. Caching i good for
performance but may not be uzeful for providing timing information for each function.

‘When performing line timing, caching should be disabled for thoze assemblies containing functions to
be line timed.

& Do not change caching behaviour, use default Net caching behaviour,

£ Do not cache any functions.

" Cache all functions.

™ Cache all .Met Framework functions, do not cache any other functions.

™ Cache all .Met Framework functions, and cache functions found in the DLLs listed belaw.

™ Cache functions found in the DLLs listed below. Specify the full path ta the DLL.

Modules Add...

Add List...

Fiemove

il

Remove All

Reset Al

Feset

[ o |

Help [F1] Cancel |

Caching of .Net functions can affect your code coverage results.

¢ Do not cache any functions.

Cache all functions.

Cache only .Net Framework functions.
Cache only .Net Framework functions, and functions in specific DLLs.
Cache only functions in specific DLLs.

We recommend that you don't cache any functions. This is the default option.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.2.8 Load Settings Pattern Match

The Load Settings Pattern Match tab allows you to configure loading of different settings depending on
the executable being launched (or relaunched).
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::Z Data Collection Settings 7 et
Data Collgctin_n ] *  Load Settings Executable Pattern Matching
- Furnction biming
- Line timing When the executable being launched matches a pattern specific settings can be loaded to configure

- Win32 AP timing Performance Y alidator for that executable.
- Performance Collectors
- Applications bo Monitar

Filters Action Pattern Settings Add...
- Hooked DLLs Each *\examples\nativeExampleh™ efvsettingsExamples.pvs Edit..
- Hooked File E stenzions First *coverageValidator* \settingsCV.pvs

- Hooked Source Files

- Clagz And Function Filters
- Line Timing Filkers

- Met Function Inlining

- Met Function Caching
Instrumentation

- Hook Inzertion

Fiemove

Remove All

it Il

- Hoak Control e
-+ Hook Safety Disable Al
- [nstrumentation Logging
- FORTRAM 95 ¥ Display waming dialog when settings loaded because of pattern match

Symbol Handling

L Ciirabed hise

< 5 Fesetdl | Feset Help [F1] 0k | Cancel |

The grid shows one pattern match per line.

The buttons alongside allow you to Add, Edit and Remove patterns that you have created. You can also
enable and disable them all.

e Add... * display the pattern match dialog to create a pattern to match.

Edit... * display the pattern match dialog to edit the selected pattern.

Remove... ¥ delete the selected pattern.

Remove All... * delete all selected patterns.

Enable All... * enable all patterns.

Disable All... » disable all patterns.

Pattern Match Dialog

The pattern match dialog allows you to create and edit pattern matches.
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Load Settings Executable Pattern Match ? >

[+ Enable

Action when pattern is matched:
|L|:ua-:| settings for each different executable launched that matches a pattern ﬂ

Pattern:

| \examples\nativeExample\™

Settings:

| E:'\settingsExamples.pvs Browse...
oK | Cancel |

o Enable *> enable or disable this pattern.
e Action * how to evaluate if this pattern is matched.

= Load settings for first executable... > the first executable that matches a pattern causes the

settings to be loaded.
= Load settings for each executable... > each executable that matches a pattern causes the
settings to be loaded provided it is not the same executable that previously loaded the settings.
= Load settings for every executable... > every executable that matches a pattern causes the

settings to be loaded.
When a different pattern matches the first/each status is reset.
o Pattern *» a text pattern, including the * wildcard, to match an executable path.

Examples:
*\examples\nativeExample\*
c:\tests\*
e:\dev\myProject\release\*.exe

o Settings > the full path to the settings you want to load if the action and pattern match an
executable.

How does the pattern matching work?
It is probably easiest to demonstrate how pattern matching works with some examples.
Let's assume we have two patterns:

*\examples\nativeExample\* that will load e:\settingsExamples.pvs
*coverageValidator* that will load e:\settingsCV.pvs.

Wel'll cover each of the possible action criteria for a sequence of application launches, showing which
settings are loaded and why.

Copyright © 2002-2025 Software Verify Limited



The User Interface 165

o Load settings for first executable... » the first executable that matches a pattern causes the
settings to be loaded.

Launched application Settings loaded Reason
e:\examples\nativeExample\release\nativeExample.exe e: 1st application, new
\settingsExamples.p pattern
Vs
e:\examples\nativeExample\release\nativeExample.exe repeat application,
same pattern
e:\examples\nativeExample\debug\nativeExample.exe 2nd application, same
pattern
c:\program files (x86)\software verify\coverage validator e:\settingsCV.pvs  1st application, new
x86\coverageValidator.exe pattern
e:\examples\nativeExample\release\nativeExample.exe e: 1st application, new
\settingsExamples.p pattern
Vs

o Load settings for each executable... * each executable that matches a pattern causes the
settings to be loaded provided it is not the same executable that previously loaded the settings.

Launched application Settings loaded Reason
e:\examples\nativeExample\release\nativeExample.exe e: new application, new
\settingsExamples.p pattern
Vs
e:\examples\nativeExample\release\nativeExample.exe repeat application,
same pattern
e:\examples\nativeExample\debug\nativeExample.exe e: new application, same
\settingsExamples.p pattern
Vs
c:\program files (x86)\software verify\coverage validator e:\settingsCV.pvs  new application, new
x86\coverageValidator.exe pattern
e:\examples\nativeExample\release\nativeExample.exe e: new application, new
\settingsExamples.p pattern
Vs

o Load settings for every executable... * every executable that matches a pattern causes the
settings to be loaded.

Launched application Settings loaded Reason
e:\examples\nativeExample\release\nativeExample.exe e: Every application
\settingsExamples.p
Vs
e:\examples\nativeExample\release\nativeExample.exe e: Every application
\settingsExamples.p
Vs
e:\examples\nativeExample\debug\nativeExample.exe e: Every application
\settingsExamples.p
Vs
c:\program files (x86)\software verify\coverage validator e:\settingsCV.pvs  Every application
x86\coverageValidator.exe
e:\examples\nativeExample\release\nativeExample.exe e: Every application
\settingsExamples.p

Copyright © 2002-2025 Software Verify Limited



166

Performance Validator Help

3.10.1.3

3.10.1.3.1

Warning

When a pattern is matched and the action criteria are satisfied the specified settings will be loaded.

A warning can be displayed at this point to remind you that the settings are being changed.

o Display warning dialog... *» the warning dialog will be displayed when the pattern match criteria
are met.

The warning dialog looks like this:

Executable Pattern Matched - Loading Settings

Loading settings:
E:\settingsExamples. pvs

Match criteria:

Load settings for each different executable launched that matches a pattern

[ Don't show this again

Close

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

Instrumentation

Hook Insertion

The Hook Insertion page allows you to specify which groups of source files are hooked in the target

program.
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::Z Data Collection Settings ? >

Data Collection
- Function timing

Source Code Line Hook Insertion

- Lire timing This zection allows you to control which groups of source file will have functions tracked.
- WAR3Z2 AP timing
- Performance Collectars W Track all lines in all files in directaries listed as source directones
- Applications to Maonitar
Filters v Track alllines in all files in direcharies lisked as third party source directaries
- Hooked DLL:
- Hacked File E stensions W Track all lines in all files in all other directaries

- Hooked Saource Files

- Clazs And Function Filters
- Line Timing Filters

- Met Function Inlining

- Met Function Caching

[~ Track all lines in assembler files [* asm)

Function Line Hooking

Digcovery of filename and line numbers iz via debugging information and/or MAP file information.

- Load Settings Pattem Match Pleasze select which methods you would like to use.
Instrumentation
™ Hook Inzertion W Use Debug Infarmation to iterate lines in source files.
- Hook Control ] . . L .
- Hook Safety v Lge MAP files bo iterate lines in sounce files.
- [ngtumentation Loggir . .
- FORTRAN 55 sana Hook insertion preference:  |Lse MAP when no Debug Information ~|

Surbal Handling

Syrbol Mise o Reset &l | Reset | Help [F1) 0k | Cancel |
Lo Sornhal | eakon

E These hook settings will not take effect during a session that is already running.

Source Code Line Hook Insertion
The File Locations settings let you set sewveral lists of files including

e your own source files
o third party source files

and then of course there's implicitly:
o 'everything else' that you didn't specify.

The default behaviour is to hook everything referenced in a PDB or MAP file that is in one of these three
categories.

You can change whether to include or exclude any of these sets.
Untick the boxes to stop tracking all lines in all files in...
o directories listed as source directories
o directories listed as third party source directories
o all other directories (i.e. not any directory matching the two options abowe)

o assembler files in any directory
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Function Line Hooking

To hook each source code line Performance Validator has to find the start address of each line and then
ensure hooking the line will not result in corruption of the code relating to other parts of the program.

The data to determine the location of each source code line is found in PDB files and MAP files that
contain line number information.

You can choose whether to use only PDB files, only MAP files, or to set a preference for one source over
the other.

e Use PDB files... » Allow use of PDB files for iterating files

e Use MAP files... > Allow use of MAP files for iterating files

If setting PDB and MAP files to be used, you can set the preferred use in the drop-down list:
Hook insertion preference

PDB files only » Ignores MAP files (same as unchecking MAP file usage)

MAP files only » Ignores PDB files (same as unchecking PDB file usage)

Use MAP when no PDB * PDB files are used in preference to MAP files.

MAP files are only used when the required PDB file cannot be found

Use PDB when no MAP *» MAP files are used in preference to PDB files.

PDB files are only used when the required MAP file cannot be found, or the MAP file does not
contain line number information

A= | Warning: You should be aware that MAP files may not include all line information,

meaning some displayed lines may not be coloured. Consider using the Use MAP when no PDB option
instead.

Map file not recognised?

Due to daylight saving times it is possible for a MAP file to have an embedded timestamp that is different
than the DLL timestamp by an hour.

Performance Validator will not recognise such a MAP as valid, but rebuilding the application will resolve
this.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.
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3.10.1.3.2 Hook Control

The Hook Control page allows you to specify how some of the more 'awkward' lines of code are hooked.

i:: Data Collection Settings ? pl4

Data CD"E‘I.CIIDh _ ~ Hook Control
- Function timing
- Line timing *ith each option that iz enabled Performance alidatar takes more aggressive meazures to ook, each
- Win32 AP timing line.

- Performance Collectors

- Applications to Moritar v Hoaok 32 bit relative JMP instructions.

Filters W Hook return [RET and RETM] instructions.
- Hooked DlLLS ) W Hook short branches [oc] if possible.
 Hooked File Extensions [+ Haoaok lang branches [lec) if pozsible.

- Hooked Source Filex

- Clags &nd Function Filkers
- Line Tirming Filters

- Met Function nlining Frograriming Language Return Hook Behaviour
- Met Function Caching

W Detect end of functions with extra tests.

- Load Settings Pattern Match |Fortran, multiple entry poits, multiple returns from a fukction, [redirection] ﬂ
Iztumentation Hook FORTRAM functions. Overlapped functions supported. Multiple returns supported.

- Hook, [nzertion

& Hook Control . )

- Hook Safety Exception handling for 464 code

- Instrumentation Logging [ Da not hook %64 functions containing an exception handler

- FORTRAM 95 [~ Do not hook %64 functions that throw exceptions

S;,meol Handling

E-..EymEo:IMlscli o Reset &l | Reset | Help [F1) | 0K | Cancel |

Most of these options are fairly advanced. They are also enabled by default, but as usual, we provide the
ability to control the settings if needed.
Hook Control

Some lines of code are trickier to hook than others. By default Performance Validator is quite zealous in
performing the safety checks and enabling hooking of these lines.

If necessary, you can choose not to enable these hooks.
The options are:

o Hook 32 bit relative JMP instructions * hooks lines with JvP instructions in them

Hook return (RET and RETN) instructions * hooks lines with RET or RETN instructions in them

Hook short branches (Jcc) if possible * hooks lines with short branches in them

(Jcc is a conditional jump)

Hook long branches (Jcc) if possible * hooks lines with long branches in them

Detect end of functions with extra tests * perform extra tests when identifying the end of
function, to awid overwriting the code for any function that follows.
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Programming Language Return Hook Behaviour

Different computer languages allow different constructs. For example most languages only permit one
entry point per function, but FORTRAN allows many entry points per function.

When there are multiple entry points per function in the debugging information, it looks like there are
functions that overlap each other. This can also happen in the C runtime internals (implemented in
assembler). For the C runtime internals overlapped functions must not be instrumented as they often
include jump tables but there is no indication in the debugging information that the jump table is present -
instrumenting overlapped C runtime functions typically results in damaged code. For Fortran this isn't the
case as the compiler generates the entry points without jump tables in the middle of the code -
instrumenting overlapped Fortran functions is safe.

To correctly handle the each language we've provided an option to treat the instrumentation safety rules
in a specific way.

The options are:

e Automatic > Performance Validator will choose the appropriate settings based on the detected
computer language (using file extensions to identify the language)

e C, C++, Delphi, one return > Performance Validator will instrument assuming all lines are C, C++
or Delphi, allowing only one return from a function. Overlapped functions are not allowed.

e C, C++, Delphi, multiple returns > Performance Validator will instrument assuming all lines are C,
C++ or Delphi, allowing multiple returns from a function. Overlapped functions are not allowed.

e Fortran » Performance Validator will instrument assuming all files are Fortran. This allows for
multiple entry points and multiple exit points from a function. Overlapped functions are allowed.

The default behaviour is Automatic.

x64 Exception Handling

x64 Exception handling is table based, which can cause problem with instrumentation. We provide
options to turn instrumentation off in certain circumstances.

o x64 exception handlers » do not hook x64 functions that contain an exception handler.

¢ x64 functions throwing exceptions * do not hook x64 functions that throw exceptions.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.
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3.10.1.3.3 Hook Safety
The Hook Safety page allows you to specify which safety features are enabled during hooking.
i:: Data Collection Settings >
Data CD"E‘I.CUDh _ ~ Hook Safety
- Function timing
- Line timing Performance Yalidator checks that a function iz zafe to hook by examing each function to detect
- Win32 AP timing changes to line locations made by the compiler optimizer. If the code cannot be disassembled, the
function can be ignored.
- Performance Collectors
- iypplications to Monitar For Release builds this is recommended.
Filters L . .
- \
- Hooked DLLs [# Dion't hook functions if function cannot be dizassembled
- Hooked File Estensi
Hmked SI =LA eFr?ISIDnS Performance Y alidator can provide extra safety when hooking functions by pausing other threads
Bk c-urcel |E$_ whilst each hook is made. This iz recommended if your application iz multi-threaded.
- Clags &nd Function Filkers . .
. L . [~ Pause other threads whilst hooking
- Line Tirming Filters
- Met Function nlining .
- Met Function Caching Hook Caching
- Load Settings Pattern Match Instrumetitation data from previous sessions can be cached to improve performance in future sessions.
|nstriumentatian When DLLs are maodified, they are re-instrumented.
- Hook, [ngertion w'hen caching iz enabled, fikering to prevent hooking iz dizabled.
- Hook Control . . . .
W Hook Safety [¥ Cache instrumentation data far line hooking Clean Instumentation Cache.. |
- Instrumentation Logging [¥ Cache instrumentation data for function hooking
- FORTRAM 95
Symbol Handling
L Cornbl iz w7
< 5 Reset Al | Feset Help [F1) ok | Cancal |

Hook safety with Release Mode software

When hooking functions, it is important that the information being used is erified against the actual

object code being modified to insert the hooks.

This is especially important in Release builds where the code optimizer may have rearranged the object

code so that it does not match the information in the PDB and MAP files.

To ensure this, the default behaviour is to disassemble each function and check it prior to hooking it. If

the function can't be disassembled, it won't get hooked.

You can switch off disassembling of functions and hook them anyway:

¢ Don't hook functions if function cannot be disassembled * uncheck to hook the functions

anyway

E It's recommended to keep this option enabled for Release builds

Hook safety with multi-threaded applications

When working with multi-threaded applications, it is possible for the thread hooking the application to be

modifying code that is executing in a different thread.

If you think this might be affecting you, you can pause the other threads while hooking..
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o Pause other threads whilst hooking * check to pause other threads

Hook caching

When hook caching is enabled, the first time a module (DLL or EXE) is instrumented, various information
about the module is stored in a cache file.

Every subsequent time the module is instrumented, the cached data is used to instrument the module,
rather than inspecting the module again.

This can provide quite significant performance improvements.

e Cache instrumentation data * check to use the instrumentation cache

E If the module is recompiled/relinked, the cache data will be discarded and recalculated.

Cache invalidation

The data in the instrumentation cache for each DLL is invalidated and discarded when:
e The module is recompiled or relinked
e Hook Control settings are changed

e Hook Safety settings are changed

About cache files

Cached instrumentation files are stored in the same directory as the module to which they refer.
They have the same name as the module, with the .svIPV_performance extension.
For example, instrumentation data for:
c:\winnt\system32\msvertd.dll
is stored as:

c:\winnt\system32\msvcrtd.dll.sv1PV performance

Cleaning up the cache files

You may not want to keep cache files lying around on your system amongst your code, so Performance
Validator provides a utility to automatically clean up those files.

Files with the .sv1Pv performance extension are searched for on your drive, and deleted if found.
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e Clean instrumentation cache * shows the Symbol Cache Cleaner utility dialog

[EL,' pviymbolCacheCleaner »;

Thiz application scans your computer [and optionally any network, drives] for Performance
Walidator symbal cache files and deletes all symbol cache files found.

Symbal cache filez have the extenzions svIPY_functionHook s, svIPY_functionHooks2,
#vlPY_lineHooksz, #vIPY_functiondndLineHooks and svIPY_functiondndLineHooks2.

[ Include network drives in symbol cache scan
Dvir:

Murm files; 0 Mum cache filez: 0

Scan and delete symbol cache files Cloze

¢ Include network drives * tick this to clean up networked drives
e Scan and delete symbol cache files * starts the scan

The dialog shows a count of the number of files scanned and the total number of cache files
found

e Close * cancels the process and closes the dialog

& You can continue to use Performance Validator as normal while the scan takes place. If starting a
new session that caches instrumentation, be aware that cache files may be recreated after the scan has
passed!

Cached files and the Class and Function Filters

If the Class and Function Filter has been set up to only include or exclude specified classes or functions,
then the Cached Instrumentation data will be ignored.

Instead, functions will be hooked according to the Class and Function Filter.
Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.3.4 Instrumentation Logging

The Instrumentation Logging tab enables you to understand the reason why part of your code isn't
getting the profiling information you expect.
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i:Z Data Collection Settings 7 *

Data Collection ~
- Function timing

- Line timing

- WAR3Z2 AP timing

- Performance Collectors [ Enable inztrumentation lagging
- Applications to Maonitar

Filters

- Hooked DLL:

- Hooked File Extensions

- Hooked Saource Files

- Clazs And Function Filters

- Line Timing Filters

- Met Function Inlining

- Met Function Caching

- Load Settings Patterm Match

Instrumentation

- Hook, [nzertion

- Hook Control

- Hook, Safety

- FORTRAM 95

Surbal Handling
L Skl hdios

< > Reset &l Reset Help [F1] (1] | Cancel

Instrumentation Logging

Instiumentation logging is the gathering of data to inform you why particular code was not instrumented.

Instrumentation logging

The logging of DLLs, source files, classes, methods and functions that are not instrumented can help
you understand the reason why part of your code isn't getting the coverage information you expect.

Once enabled, and a session has started, you can view a list of items that have not been instrumented
via the Tools menu.

¢ Enable instrumentation logging * check to enable logging once the next session starts

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.3.5 FORTRAN95

The FORTRANO9S5 tab is a special tab for interacting with the Salford Software FORTRAN95 compiler.

If you aren't using this compiler you can ignore this setting.
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z2 Data Collection Settings ? x
Data Collgctln_n . A Fortran 95
- Furnction biming
- Ling timing Salford Software's FORTRANIS allows user interface components to be built uzsing "winic" calls.
- W32 AP timing Callbacks zoecified to theze functions are checked by FORTRANSS for validitu.
- Performance Collectors Performance Y alidator's function hooks cause the validity checking for callback functions to fail,
. pplications ta Manitar resulting in pour application dizplaying a Run Time Eror notice, followed by termination of the
Filters application.
- Hooked DLLz To prevent this Perfformance Y alidator can omit inserting function hooks into callback functionz. To do
. Hooked File E stensions this all callback functions must have part of the callback function name the same for each callback.

- Hooked Source Files

- Clagz And Function Filters
- Line Timing Filkers

- Met Function Inlining

- Met Function Caching

- Load Settingz Pattern Match
Instrumentation

- Hook Inzertion

- Hoak Control

- Hook, Safety

- [nstrumentation Logging

BFORTRAN 95

Symbol Handling

L Ciirabed hise
< > Feset Al Feset Help [F1] oK | Cancel

For example, each callback could hawve the phraze "Callback" az part of the name, such as
"dodsboutB oxCallback".

[v Don't hook FORTRAMN 95 callback functions with the signature shown below

Signature; |CALLBALCK,

Fortran 95

Hooking some callback functions in FORTRAN 95 code can cause internal 'code validation' errors and
early exit of your program.

A workaround lets you use a signature name in callback function names to prevent them being hooked.

In more detail...

FORTRAN 95 allows user interface components to be built using winio function calls.

These calls specify callback functions to be called when the user interface component is activated, for
example when a button is pressed.

FORTRAN 95 checks the machine code at the start of the callback to ensure the callback is valid.
Howevwer, since Performance Validator modifies the machine code of your application during

instrumentation, this causes FORTRAN 95 to assume the callback function has been corrupted, and
FORTRAN 95 terminates with a warning dialog:
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Exception:E-AOMABUGSAFORTRAMNISASAMPLEAPPAMEMORY_TEST_DEBUG_EXE kﬂ

Q Run-time Error

The function zupplied ag argument 2 iz cormupt

MEMORY_TEST - in file memorny_test F30 at ine 59 [+070fb] ;I
14c3d04c routineg at address 4030040 [+0000]

f o

Save bz Dretails Cloze

To prevent FORTRAN 95 from displaying this error, the only solution is to ensure that winio callbacks
are not instrumented.

Unfortunately winio callbacks can't be identified in the application simply by inspecting the executable.

To overcome this, we ask that you use a detectable naming convention by including a specific word (e.g.
CALLBACK ) in the callback function name.

¢ Don't hook FORTRAN 95 callback functions... * check the box and enter the Signature word
used to identify the winio callbacks

All FORTRAN 95 functions containing the specified word will not be hooked.

Performance Validator defaults to using the signature cALLBACK

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.4 Symbol Handling
Enter topic text here.

3.10.1.4.1 Symbol Misc

The Symbol Misc tab allows you to set miscellaneous symbol settings.
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::Z Data Collection Settings 7 b4

- Win32 AP timing ~

Symbol loading
- Performance Collectors

- Applications ba Manitor Symbols can be lnaded all at once or they can loaded using defemred spmbal loading.
Filkers ticrosoft recommend deferred symbol loading.

- Hooked DLLs

. Hooked File E stenzions v ze deferred symbal loading

- Source Files Filters

- Clasz And Function Filters S?IDthEIPHEadBI Lugging

- Ling Timing Filters

- Met Function [nlining v Keep sviDbgHelpSvmbolR eader log files

- Met Function Caching

. Load Settings Pattern Match C:AU sershstephen'AppD ata\RoaminghSoftware Verify\Performance W alidator «644symbols
Instrumentation . Clean

- Hook, [nzertion

- Hoak Control

- Hook Safety

- [nstrumentation Logging

-~ FORTRAM 35

Symbol Handling
- Spmbol Lookup
- Symbol Servers

- Symbol Load Preferences y Faset Al ‘ st | Help [F1] QK | Cancel

Mata Miznlan

Immediate or deferred symbol loading

When converting program addresses to symbol names, you can choose immediate symbol loading, or
defer loading until each symbol is needed.

o Use deferred symbol loading * uses deferred symbol loading rather than "all at once' (on by
default)

Microsoft® recommend deferred symbol loading, claiming it is the fastest option. We give you
the choice.

Symbol Reader Logging

Symbols are fetched from symbol servers using a helper process sMDbgHelpSymbolReader.exe. We log
the command line and behaviour of this helper tool. This is displayed on the diagnostic tab.

If you wish the log files can be kept for later analysis. By default this option is turned off.

o Keep sviIDbgHelpSymbolReader log files > keep the log files after Performance Validator has
finished processing them

The path to the directory containing the log files is shown.

e Clean * delete all sMDbgHelpSymbolReader log files
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Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.4.2 Symbol Lookup

The Symbol Lookup tab allows you to specify how and where symbolic information is retrieved for your

application or senvice.

The default settings are shown below, although the Visual Studio version may vary.

i:: Data Collection Settings

i Performance Collectors
Applications to konitor
Filters
- Hooked DLLs
- Hooked File Extensions
- Source Files Filkers
- Clazs &nd Function Filters
- Line Timing Filters
- Met Function nlining
- Met Function Caching
- Load Settings Pattern Match
|ztmentation
- Hoak, [ngertion
- Hok, Contral
- Hook Safety
- |nztrurentation Logging
- FORTRAN 95
ymbol Handling
- Symbol Misc
- Symbol Servers
- Symbol Load Preferences
D.ata Display

i Mienlan Rehasannr

o

W Feset Al Feset Help [F1] (] | Cancel

2 Symbol Lookup

DbgHelp.dll iz uzed to interpret Micrazaft/Intel debug infarmation.

¢ ‘w'e can provide a DboHelp. dll version matching the Yizual Studio the application was built with,

Yisual Studio 17.0 [2022) [Supplied by Performance Yalidator #64) j
DbaHelp version: 10.0.17625.1000

" Or, pou may locate & version of DbgHelp.dll that best matches your build,

|

7 MinGw was uzed to build the application,

(" Delphi ar C++ Builder was uzed to build the application.

Compiler /IDE Choice

Use the first combo box to choose which compiler / IDE you used to build your software.

Performance Validator will use the appropriate methods to read your symbols.

The choices are:

¢ Visual Studio

¢ Visual Basic 6

e Delphi or C++ Builder

o MingW

e Rust

e Dev C++

o Metrowerks CodeWarrior
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e Salford Fortran 95
e Other

Symbol lookup for Microsoft / Intel compilers

o We can provide a Dbghelp.dll * choose one of Performance Validator's known good DbgHelp.dll's
based on the version of Visual Studio you are using

Performance Validator fetches symbols for your application using an appropriate symbol handler for
the type of debugging information you have.

For Microsoft Visual Studio users each version of Visual Studio provides different debugging formats
which are readable by the appropriate DbgHelp.dll supplied by Visual Studio. A given version of
DbgHelp.dll is usually able to read earlier formats of Microsoft debugging information but is not able
to read a future format. For example Visual Studio 2005 (version 8) can read Visual Studio 6 debug
information but cannot read Visual Studio 2008 debug information.

Visual Studio 6.0 doesn't supply a DbgHelp.dll so we have provided one for use with Visual Studio
6.0.

Visual Studio 10 is unusual in that the DbgHelp.dll (6.12) supplied by Visual Studio cannot read the
debug information created by Visual Studio. To solve this problem we have supplied DbgHelp.dll
(6.11) as an alternative.

Performance Validator will choose the appropriate (most recent) version of Visual Studio
automatically. You can owerride Performance Validator's choice by choosing the Visual Studio
version from the Visual Studio combo box.

Specify your own DbgHelp.dll

e Or, you may locate a version of DbgHelp.dll * specify your own DbgHelp.dll to use with
Performance Validator

If you wish to explicitly specify which DbgHelp.dll to use choose the Or, you may locate a version

of DbgHelp.dll option enter the path in the DbgHelp.dll edit field or use the Browse... button to
select the dbgHelp.dll.

Note that the directory that contains DbgHelp.dll should also contain symsrv.dll if you wish to use
symbol servers with Performance Validator.

Don't update DbgHelp.dll

e You're providing your own DbgHelp.dll > use the DbgHelp.dll that ships with your application

If your application needs to use a specific version of DbgHelp.dll that you're already providing with
your application you should choose the You're providing your own DbgHelp.dll option to prevent
Performance Validator from overwriting your DbgHelp.dll.
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Note that the directory that contains DbgHelp.dll should also contain symsrv.dll if you wish to use
symbol servers with Performance Validator.

Visual Studio DbgHelp.dll version compatibility

For Microsoft Visual Studio users, each VS version provides different debugging formats which are
readable by the appropriate DbgHelp.dll supplied with Visual Studio.

These handlers are usually backwards compatible, but not forwards compatible. For example Visual
Studio 2005 (version 8) can read Visual Studio 6 debug information but cannot read Visual Studio 2008
debug information.

Visual Studio 6.0 doesn't supply a DbgHelp.dll so we have provided one for use with Visual Studio 6.0.
Visual Studio 10 is unusual in that the DbgHelp.dll (6.12) supplied by Visual Studio cannot read the

debug information created by Visual Studio! To solve this problem we supply version 6.11 as an
alternative.

= To see the order in which the DbgHelp.dll process checks directories to find symbols, see the
diagnostic tab with the filter set to DbgHelp debug.

Symbol lookup for other compilers

If you are using another compiler click the link to see information about configuring debug information for
that compiler.

Symbol Lookup

Tell uz how vau built your application so that we can zetup reading the debug infarmation.

Yizual Bazic B ﬂ

Learn how to setup debug information for Yisual Basic &

After selecting the compiler, clicking the link will show a dialog box containing information relevant to the
selected compiler.

For example:
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Visual Basic 6 Debug Information ? pod

For “izual Basic 6, debug information is created in PDEB format.

To create debug information for pour Yisual Basic & project:

1] Enzure that the enviranment variable "Link"" iz not defined.
2] Open vour project in Microzoft Visual B asic.

3] Select Project » Project Properties... from the main merL.
4] Select the Compile tab.

8] Select the "Create Symbolic Debug Info' check bow.

E] Click OF.

71 Rebuild vour application.

Help [F1] Cloze

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.4.3 Symbol Servers

The Symbol Servers tab allows you to specify Symbol Seners to retrieve symbols used in your
application.

= You do not need to specify symbol servers if you do not wish to, and Performance Validator will
work correctly without them.

% Read on, or click a setting in the picture below to find out more.
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i:Z Data Collection Settings 7 *
F'erfglm.?nce Collect.ors ~ GymBolGeTter
i Applications to Monitor i
Filters Performance Walidator can use Symbal Servers to locate symbols.
- Hooked DLLs Symbol Server Directory add...

- Hooked File Estensions

- Hooked Source Filex

- Clags &nd Function Filkers
- Line Tirming Filters

- Met Function nlining

- Met Function Caching

- Load Settings Pattern Match . ®
Instrumentation

- Hook Inzertion Symbol Environment ¥aniables

Remove
Femove Al
Etrable &l
Dizable Al

il

- Hook Control Y arious ervvironment varables can also specify symbal locations and syrbol zervers.
- Hook Safety

- |ngtrumentation Logging
- FORTRAM 95
Symbaol Handling Prefetch symbols

Configure Symbal Handling Environment Y ariables. ..

- Spmbol Misc If you wizh to prefetch wour symbals you can do that here.
- Sumbol Lookup

WS umbol Servers Frefetch Symbols. . |

- Symbal Load Preferences

Fiats Mierlan

W
& 5 Resetél | Resst |  Help[F1) ok | Cancel

Symbol servers

Symbol senrvers are entirely optional, but are useful for obtaining symbols from a centralized company
resource or for obtaining operating symbols from Microsoft.

The default symbol server is the Microsoft symbol server used for acquiring symbols about Microsoft's
operating system DLLs. You may also wish to add some symbol servers for any software builds in your
organisation.
A symbol server is defined by at least the following:

o the symbol server dll to be used to handle the symbol server interaction

o adirectory location where symbol definitions are saved

e the server location - a url

Each symbol sener can be enabled or disabled allowing you to keep multiple symbol server
configurations available without constantly editing their definitions.

You can define up to four symbol servers and more than one can be enabled at a time.
Symbol Server Errors

Any symbol sener entry shown in red indicates there is a problem with parts of the definition of that
symbol server.

In the image shown above the symbol sener at http://127.0.0.42:8000 cannot be reached. It is either
offline or does not exist.

Managing symbol servers
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Remove All * remove

Disable All ¥ disables

Add... *> displays the symbol server dialog described below

Remove * remove selected symbol server(s) in the list

all symbol senvers

Enable All > enables all symbol servers in the list

all symbol servers

You can also enable or disable an item in the list via the yellow check box at the left of each

row.

To edit the details for a symbol server, just double click the entry in the list to show the symbol server

dialog again.

Symbol server dialog

The dialog initially appears pre-populated with some default values and allows you to set up or edit the
definition of a symbol server. Some of the default values can be changed.

Symbol Server

Symbal Server:

Symbol Stare Directony:

Symbol Server DLL:

Prefetch Directony:

[v Emnable Symbal Server

Example: http: #/mzdl. microzoft. com/downloads/symbols
Example: S\build-zrvhaymbols

|htt|:u: £fmgdl microsaft, comddownload symbols ﬂ

Example; c:myLocalSymbols

|E:\mss_l,lmbu:n|3 Browsze. .. ‘

exhomhchperfarmancevalidatoritabservireleaze_sB4hdbghelphywz8. Dhaymere. dll

Example: chwindowshepstem32

C:WwAMDOMW S systema2 Browsze...

ok

il

Cancel

o Enable Symbol Serve

r ¥ enable or disable this serer

The following three entries must be set to enable the OK button and define the symbol senver.

E] oK button not enabled?The OK button will only be enabled when the following entries have a

valid value: - Symbol

directory. - Symbol Store Directory has been specified and exists. - Symbol Server URL

Server DLL names a dll present in the Memory Validator install

has been specified (this value will not be checked for correctness).
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o Symbol Server * select a predefined public symbol server or enter the URL of the symbol server
you wish to use - the Microsoft server is initially set as the default

o Symbol Store Directory » enter or Browse to set the directory that will contain local copies of the
downloaded symbols

e Create Dir > creates a directory if you entered a directory name that does not exist yet

The Symbol Server DLL is set based on the Symbol Lookup settings you have chosen.

You can optionally associate a directory to scan when you are prefetching symbols (below)

o Prefetch Directory » specify the directory to scan for symbols

Environment variables related to symbols
If you wish, you can set some environment variables to supply symbol paths.
e Configure Symbol Handling Environment Variables * opens the dialog below

Check the desired options - if any.

Symboel Handling Envirenment Variables >

Choose the environment variables you wish to use to supply symbol path and
symbaol server information.

You can leave these all unselected - you don't have to use these enviranment
variables - the software can determine symbol path information automatically.

| Lse NT SYMBOL PATH to supply symbal search paths!

[ Use NT_ALT_SYMBOL_PATH to supply symbaol search paths
[~ Use NT_ALTERMATE_SYMBOL_PATH to supply symbal search paths

[ Use NT_SYMCACHE_PATH to supply symbal search paths

oK | Cancel

Pre-fetching symbols

To awoid delays when using symbol servers, you can trigger the retrieval of symbols (by running
SymChk.exe) to collect symbols for all executable files specified in the exe/dll which you associated
with each symbol server.

o Prefetch Symbols... » open the Prefetch Symbols dialog below to continue
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Prefetch Symbols *

To prefetch symbols we reguire you to install Debugging Tools for Windows from O B hiamine Taois tar Windme ™
Microsoft's website then select the symchk.exe tool in the edit box below, : A :l

SymChk.exe | C:\WinDDEN\7600, 16385, 1\Debugaers\symchk. exe Browse...

Prefetch Symbols... ‘ Close |

Prerequisites for pre-fetching symbols

The pre-fetching of symbols requires the installation of Microsoft's Debugging Tools[E.

EYOU may already have Debugging Tools if you've previously installed the Windows Driver Kit (DDK or
WDK) or the Windows SDK.

o Install Debugging Tools for Windows » opens a web page (as above) to download and install the
x86 or x64 Debugging Tools for Windows

After installing the Debugging Tools, you must specify the location of SymChk.exe from the installed
area.

e SymChk.exe » enter or Browse to SymChk.exe location

A typical path might be c:\wWinDDK\7600.16385.1\Debuggers\symchk.exe

Getting the symbols

E Note that prefetching symbols may consume a large amount of disk space and download
bandwidth.

You should ensure that you have at least 2 or 3Gb of disk free space, because of the total size of the
download packages.

e Prefetch Symbols... * runs SymChk.exe to get all the symbols

The symbols for each symbol server are stored in the associated symbol store directory.
h =N no symbol servers are specified in the symbol server settings above, you'll see a warning dialog

and no symbols will be fetched.

Command line pre-fetching of symbols with the SymChk utility

The section on Pre-fetching symbols above is a convenient alternative to manually using the
SymChk,exe utility.

To awid delays when using symbol servers, you can pre-fetch symbols using the SymChk.exe
command line tool that is part of Microsoft's Debugging Tools[A.
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You may want to add the folder of the Debugging Tools for Windows package to the PATH environment
variable on your system so that you can access this tool easily from any command prompt.

Example:

To use SymChk.exe to download symbol files for all of the components in the c:\windows\System32
folder, you might use the command:

symchk.exe /r c:\windows\system32 /s SRV*c:\symbols\*http://msdl.microsoft.com/download/syn

where
/r c:\windows\system32 finds all symbols for files in that folder and any sub-folders

/s SRV*c:\symbols*http://msdl.microsoft.com/download/symbols specifies the symbol
path to use for symbol resolution.

In this case, c:\symbols is the local folder where the symbols will be copied from the
symbol senver.

=% To obtain more information about the command-line options for SymChk.exe, type symchk /2 at a
command prompt.

Other options include the ability to specify the name or the process ID (PID) of an executable file that is
running.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.4.4 Symbol Load Preferences

The Symbol Load Preferences tab allows you to configure which debug information types are looked
for and which are ignored.

This can save some time fetching symbols each time a DLL is loaded.
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::Z Data Collection Settings 7 b4

i Perfarmance Callectors

; o ) Symbol Load Preferences
o applications bo Monitor >

Filters Chooze which sprmbal formats you want to check for when loading symbolz. why iz this useful?
- Hooked DLLs
- Hooked File E stenzions Select your compiler / 1DE., or edit a custom definition.
- Hooked Source Files -
- Clagzz And Function Filters |A" compilers ﬂ
- Line Timing Filkers
- Met Function [rlining I~ PDB. Load PDB symbols for operating system DLLs.

- Met Function Caching

" -
. Load Settings Patter Match lv PDB. Load PDE symbaols for application .EXE and DLLs.

Instiumentation W TDS. Load TDS symbols for application EXE and DLLs.
- Hook [nsertion
-~ Hook Control ¥ DWARF. Load DWARF symbals for applisation EXE and DLLs
- Hook, Safety
- Instrumentation Logging W STABS. Load STABS symboals for application .EXE and DLLs.
- FORTRAM 95
Syrbal Handling v COFF. Load COFF symbols for application .EXE and DLLs.
- Sumbal Mizc
. Symbol Lookup v &P, Load symbols from a MAP file for application .EXE and DLLs.

- Spmbol Servers

® Symbol Load Preferences
Fiats Misolan w7
< > Feset Al Feset Help [F1] oK | Cancel

e Select your compiler / IDE... * choose a preset definition for a compiler / IDE, or edit one of four
custom symbol load preferences

The present definitions are:
o | don't know which compilers » choose this if you don't know which compilers were used to
build the software
o All compilers * choose this to let Performance Validator fetch the symbols
o Visual Studio * choose this if you're only using Visual Studio
o Visual Basic 6 » choose this if you're only using Visual Basic 6
o Delphi * choose this if you're only using Delphi
o C++ Builder * choose this if you're using C++ Builder on 32 bit Windows
o C++ Builder 32 bit * choose this if you're using C++ Builder to build 32 bit applications
o C++ Builder 64 bit » choose this if you're using C++ Builder to build 64 bit applications
o MingW / gcc / g++ |/ QtCreator / Dev C++ * choose this if you're using MingW / gcc / g++
o QtCreator / Dev C++ * choose this if you're using QtCreator
o Dev C++ » choose this if you're using Dev C++
o Rust *> choose this if you're using Rust
o Salford Fortran 95 * choose this if you're using Salford Fortran 95
o Custom 1 * choose this to edit a definition you can reuse
o Custom 2 * choose this to edit a definition you can reuse
o Custom 3 * choose this to edit a definition you can reuse
o Custom 4 » choose this to edit a definition you can reuse

Editing a definition

Once a definition has been selected the appropriate check boxes next to each debug information type
are populated.
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You can edit these selections, for example to include or exclude PDB debug information for operating
system DLLs, or allow Performance Validator to search for COFF debug information, whatever is

optimal for the way you are working.
Custom definitions

Only the custom definitions will be remembered if they are edite

d.

The four custom definitions will be remembered, so the next time you choose them you'll get the

definition you edited. If you choose one of the preset definitions

and edit it, you'll use the edited

definition, but if you then change to a different preset (or a custom definition) and then back to the
original preset you'll get the preset definition, not your edited version of the preset definition.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5 Data Display

3.10.1.5.1 Display Behaviour

The Display Behaviour tab allows you control how which displays are shown when a program starts

executing and when a program finishes executing.

The default options are shown below:

::% Data Collection Settings

- Hok, 5 afety A
- |ngtrumentation Logging

- FORTRAM 95

yrnbal Handling

- Symbol Misc Callstack j
- Symbol Lookup

- Symbol Servers

- Symbol Load Preferences Program Finished Executing Behaviour
Data Display

Program Starts Executing Behaviour

o

- Data Display
- Source Code Colours |Callstack j
- Hotzpot Colours

- Editing Change the display to show thiz data
- File Locations

- Path Substitutions Statistics ﬂ
- Diagnostic
- Dan't Show Me Again
- ColnitializeEx
- Data Tranzfer
Third Party DLLs
- Stub Global Hook DLLs
‘Ul Global Hook DLLs

v Hesemu| Resst | Help F1)

Chooze what data iz displayed when the target program starts executing,

® Dizplay Behaviour If thiz dizplay is the curent dizplay when the program finizhes executing...

ak. | Cancel

Performance Validator can change the current display to any of the following displays.
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Callstack » real time callstack of selected thread

Statistics » function timing statistics

Relations * function timing information for a function, it's callers and callees.
Call Tree » function timing call tree

Call Graph * function timing call graph (reduced form of the call tree)

Analysis * query the function timing data

Line Times * line timing data

Diagnostic : Diagnostic » diagnostic information

Diagnostic : Stdout * text collected from stdout

Diagnostic : Environment Variables * environment variables from the program under test
Diagnostic : Child Processes * processes launched by the program under test

Program Starts Executing Behaviour

When Performance Validator starts monitoring the behaviour of an application the current display can
automatically be switched to any of the displays listed abowve.

There is also the option not to change the display.

Program Finished Executing Behaviour

When Performance Validator has finished processing all the information from the target application the
current display can automatically be switched to any of the displays listed abowe if the current display
matches a specified condition. This allows you to not change the display, always change the display or
change the display if the current display is a specific display (for example if at the end of program
execution the current display is callstacks, change it to statistics).

There is also the option not to change the display.

The type of display that may interesting for collected data depends on the type of program that was

executed. Native, .Net or Mixed mode. To accommodate this we provide one setting for each of the three
program types.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5.2 Data Display

The Data Display page allows you to specify how data is shown on all the data displays.
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::Z Data Collection Settings ? >
- Hook, Safety A Data Display
- |ngtrumentation Logging
. FORTRAM 95 The performance statistics can show some very large numbers. To increase the readability of the
Symbal Handling numnbers, the numbers can be shown with commas separating each multiple of 1000,
- Symbol Misc
Simbol Lookup " Mo separators. Example: 1234567 Language:| Lser Default ﬂ
- Symbal Servers (¢ Use separatars, Example: 1,234,567 Example: 1234667 83 1,234 567.83
S‘mbol Load Preferences The statistics can be left or right aligned:
Data Dizplay
- Display Behaviour " Left alignment {* Right aligrrment
- Gource Code Colours Embedded Statistics
- Hotspat Colours The source code displays for most of the main tabs include statistics for the function or line that is
- Editing dizplayed. The statiztics can be displayed in different colowrs to allew easy identification.
- File Locations ) . . p .
. Path Substiutions Iv Display visit count statistics v Automatically update width
-~ Diagnastic ) Wisit count: | red -1 - 10
- Don't Show Me Again
- ColnitializeE ¥ Display total time statistics v Automatically update width
- Drata Transfer
Third Party DLLs Total time: | blue - . 14

i Stub Global Hook DLLs

- Ul Global Hook DLLs v  FResetal | Fieset | Help [F1) | ok | Cancel |

Numerical data format
Numeric data on the displays can contain some pretty big values, up to 2"64-1 if needed!

Long values are hard to read without grouping digits. To improve readability Performance Validator can
delimit each group of three digits, so 1234567 becomes 1,234,567 for example.

* No separators / Use separators » Choose whether to group digits
The format used to delimit digit groups is set to User Default, which uses your computer's current
locale, but you can change the format to suit another language if you wish.

e Language » Format numbers according to the default locale, or choose another language

Numerical data alignment

Numeric data on the displays can be aligned left or right, with right aligned numbers being more easily
compared.

o Left alignment/ Right alignment * Choose preferred alignment

Embedding visit counts in the source code

The source code displayed on several of the main tabs can show a colour-coded visit count or total time
in-lined to the left of the source code.

You can choose a colour to display these statistics to distinguish them from the code and line numbers.
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Without embedding statistics:

324 =tatic int gsCompFunc(const woid *argl.
325 const woid *®31rg2 )
3260

327 LWORD *#dwl = (DWORD =*)argl:

328 LWORD #dw? = (DWORD =*)arg?:

329

330 return (*®dwl — *xdw2):

331 3

332

With embedded statistics:

324 =tatic int gsComnpFunc(const woid *argl.
325 con=t void *®*31g2 )
326 J27.7718 201 . 91534

327 DWORD #dyl = (DWORD =*)argl:

328 DWORD #dy2 = (DWORD =*)arg?:

329

330 return (*®*dwl — =dw2):

331 T

332

In the above example, the function gsCompFunc has been visited 327,778 times and for a total of
201.91ms, the time unit being defined by the time format.
o Display visit count statistics * Choose whether to include the \isit count
If displayed (the default), you can choose a preferred text colour, and a width for the column:
o Visit count » Set your preferred colour

o Automatically update width (for visit count) * Choose whether to auto adjust the column width as
numbers increase

If the width is set not to be automatically updated, choose a preferred width for the column:

o Visit width > Change the column width

Similar settings are repeated for the total time statistics:
o Display total time statistics * Choose whether to include the total time
If displayed (the default), you can choose a preferred text colour, and a width for the column:
e Total time » Set your preferred colour

o Automatically update width (for total time) * Choose whether to auto adjust the column width as
numbers increase

If the width is set not to be automatically updated, choose a preferred width for the column:

o Total width *» Change the column width
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Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5.3 Source Code Colours

The Source Code Colours tab lets you choose the colours (and the font) used to display source code.

The default colours are shown below:

i:: Data Collection Settings ? b4

- Hook Safet—"'_ _ 2 Source Code Colours
- |ngtrumentation Logging .
- FORTRAN 35 Source code: |t :‘v |:|

Symbol Handling
- Symbol Misc Interesting source code: #B0ra0 i |:|
- Symbol Lookup
- Symbol Servers Selacted  |SVel i |:|
- Symbol Load Preferences

Data Dizplay Unselected: |white o
- Digplay Behaviour
- Data Dizplay Unhooked lings: | #20c0E0 :l' |:|
® Source Code Colours
E;litt?::t Colaurs Source Code Text Display
- File Locations Font Size: |10 - Example Text
- Path Substitutions
- Diagnostic Font Mame: |Lucida Conzole hd
- Don't Show ke Again
- ColnitializeEx
- Data Tranzfer

T_hild Party DLLs
- Stub Global Hook DLLs
- Ul Global Hook DLLs v ResetAl | Resst | Hep(F1) | ok | cancel |

The colours are used for highlighting the source code on most of the main tabs, as well as in some of the
statistics.

Changing display colours

For each colour you can choose a predefined colour or make your own:

white

e Use the drop-down list ﬂ » pick one of 16 predefined colours below
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aqua [

B ravy

black [l [ otive
bue [l [l purple
fuchsia [l [ red
aray [l [ silver
green | B teal
lime . D white
maroon | ] vellow

o Click the J button * edit the colour using the standard colour dialog:

EEREEET
EEEN 1]

Custom colors:

EEREEAT

Source code: wihite d |:| B
[ Color [ = ]
Basic colors ‘|

193

Define Cugtom Colors =

Hue: Iﬁ

(__SMTGwE?

Hed:lﬁ

Cox |

Cancel |  Heb

| ColoriSolid |, ,- W Blue: Iﬁ

| Add to Custom Caolors |

= See the Data Display Settings for changing the colour of the isit count' or the 'total time' statistics

shown in the source code..

Highlighting data that won't be shown on the next run

You can use settings, such as the Hooked Source Files, to exclude files or directories of source code

from being analyzed.

If you've already got performance data being displayed, and you filter out some of that data, it is not

removed from statistics in the current session.
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However, the data that would be excluded is highlighted using the Selected colour (light grey in the above
example).

In the example below, the mainfrm.cpp file has just been added to the Hooked Source Files as an
unhooked file, causing rows to be highlighted in the Statistics and Call Tree tabs:

Class:Method Call Count | Call Cou... | Functi | Funetio... /| Child |children % |Total -
CPvBxampleView:GetRuntime... 858,301 12.09% 888.01 8.92% 0.00 0.00% 888
CPvExampleDoc:AssertValid 190,280 268% 825.27 8.29% 81819 8.22% 1,643
CPvBampleView:AssertValid 396,187 558% 584.00 5.86% 0.00 0.00% 584 -
CPvExampleView:GetMessage... 271,851 3.83% 554,30 5.57% 23085 2.32% 785
CPvBxampleView:_GetBaseClass 448,530 632% 54247 545% 0.00 0.00% 542

Hotspot Call Tree (Total Time) &

BEBBE D

“

Source Code Text Display

The font used to display the source code can be changed:
» Font Size » pick a font size that suits you
e Font Name ¥ choose your favourite monospaced font

While all fonts listed should be monospaced (non proportional), webdings and wingdings might
not be great choices for code readability.

A small sample of the text in the chosen font name and point size is shown below your selections.

The font selected here doesn't affect the Performance Validator source code editor.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.
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3.10.1.5.4 Hotspot Colours

The Hotspot Colours page controls the colours used for different levels of performance on performance
trees and graphs.

i:: Data Collection Settings ? pl4
- Hook Safet—'"_ _ 2 Hotspot Colours
- |ngtrumentation Logging
~ FORTRAN 35 Calour style:
Symbol Handling
- Gymbol Misc Default = Example &
- Syrmbol Lookup W 92.00% FunctionD
- Symbal Servers Hif947a |:| )
- Spmbol Load Preferences J W 82.00% Function]
D ata Digplay #2d94ch D W 72.00% Function2
- Digplay Behaviour W 62.00% Function3
- D ata Display 5
- Gource Code Colours W 52.00% Functiond
W 42.00% Function3
~Editing W 22.00% Functiont
- File Locations
- Path Substitutions W 22.00% Functio
- Diaghogtic W 12.00% Func
- Don't Show ke Again
- ColnitalizeEx D
- Data Tranzfer W 92.00% Function10 W
T.hild Party DLLs < >
i+ Stub Global Hook DLLs
v Ul Global Hook DLLs v FResetal Reset Help [F1) 0K | Cancel

Colour Style
There are 7 predefined colour styles and one custom colour style that you can edit.
The 7 predefined colour styles are:

o Default » the multicoloured colour range
e Red » a red colour range

e Green » a green colour range

Blue * a blue colour range

Yellow * a yellow colour range

Cyan » a cyan colour range

Magenta * a magent colour range

When the custom style is selected the start colour and end colour become editable, allowing you to
configure a custom colour range.

Changing hotspot colours

For each colour you can choose a predefined colour or make your own.

The default colours follow a rainbow-like progression. A meaningful sequence helps visually distinguish
areas of higher or lower significance more easily.
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e Use the drop-down list IT'P'Z:FEWal ll ¥ pick one of 16 predefined colours below

agua [ R rawy
black | [ olive
bue [l [l purple
fuchsia [l [l red
aray [l [ silver
green | B teal
lime . D white
maroon | ] vellow

e Orclick the J button * edit the colour using the standard colour dialog:

Hotzpot Colours

Colour ot

171 TTHEEER

Hue: 'I Red: 21]?
Sat: 113 Green.l'l-i-&

Ciefine Custom Colours =3 | ColouriSolid Lum.|'|55 ENue:I'IZZ W
oK | Cancel | Heb | Add to Custom Colours [l >

A preview of your chosen colours is displayed on the right of the page.

& Since the text is very dark, we recommend use a lighter range of colours to keep things readable.
Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

Copyright © 2002-2025 Software Verify Limited



The User Interface 197

3.10.1.5.5 Editing

The Editing tab allows you to configure which editor Performance Validator will use for editing source

code.

The default settings are shown below:

::Z Data Collection Settings

- Hook Safety
- |ngtrumentation Logging
- FORTRANM 95
Symbol Handling
- Symbol Misc
- Symbol Lookup
- Sumbol Servers
- Spmbol Load Preferences
Data Dizplay
- Digplay Behaviour
- D ata Display
- Source Code Colowrs
- Hatzpot Colours

- File Locations
- Path Substitutions
- Diaghogtic
- Don't Show ke Again
- ColnitializeEx
- Data Tranzfer
Third Party DLLs
- Gtub Global Hook DLLs
o )| Global Hook DLLs

]

Editing

YWwhen editing zounce code you can use Performance Validator's source code editor or Microzoft
Developer Studio. You can request that edits happen in a different instance of Developer Studio than

your current one.

|User defined editor

Editar path and filenarne:

|C: “Program Files [«8E]5\Motepad++\notepad++ exe

Editor arguments:

=l
Browse... |

Type Value
COther -n
Line Number

(5pace) Filename

Example: notepad++.exe -n25 "fleMame.cpp'

Rezet Al Reset Help [F1]

Add

Remove Al

[I]:4 | Cancel

Editing source code

From the Tools menu, or any of the data views in the main tabs, you can right click to edit the source

code.

By default, source code is opened in a provided source code editor using syntax colouring, but you can
change where you edit code via the drop-down list:
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C++ Performance W alidator editor j
C++ Performance Y alidator editor

Ilzer defined editor

Wizual Studio 2074 [Funning Instance]
Wigual Studio 2014 [New Ihstance]

YWigual Studio 2013 [Running Instance]
YWizual Studio 2013 [Mew Instance)

YWigual Studio 2012 [Running Instance]
Wigual Studio 2012 [Mew Instance]

Wizual Studio 2070 [Running Instance]
Wigual Studio 20010 [New Instance]

YWizual Studio 2008 [Funning Instance]
Wigual Studio 2003 [New Ihstance]

YWigual Studio 2005 [Running Instance]
YWizual Studio 2005 [Mew Instance)

YWigual Studio Met 2003 [Running [nstance]
Wigual Studio Met 2003 [Mew Instance)
YWizual Studio Met 2002 [Running Instance]
Wigual Studio Met 2002 [Mew Instance]
YWizual Studio 6.0 [Funning Instance]

YWigual Studio 5.0 [New Instance]

SCITE editor [Funning Instance]

SCITE editor [Mew Instance]

When choosing one of the editors listed, you can request a currently open instance (e.g. the same one
you are using to dewelop your application), or to open a new instance.

= SCITELX is included in the list of editors, but there are many text editors that can be used for source
code on windows. Wikipedia has a comparison[# of editors including their programming feature support
£}

Editing with your preferred editor
We've all got our favourite editors! To use yours:
o Select User defined editor from the list of options * enables the fields below

o Enter the Editor path and filename or just Browse * choose the executable for your preferred
editor

&

=

Now when you want to edit source code, that editor will be opened, but typically you'll need to specify
some command line arguments with which to start the editor.

Starting your preferred editor with command line arguments

By default, just the file name is passed as a command line argument to the editor.

Depending on the editor, you may need to tailor the arguments, for example if you want the file scrolled
to a particular line.

The arguments can be specified by adding them to the table provided, one at a time and in the order
required
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e Add *» adds a row to the Editor arguments table ¥ select an argument Type from the following
options

Editar argurments:

Type Value Add I
Filename j Bemove
(Space) Filename Remave Al
(Space) Line Number

Line Numhber

Space

(Space) Other

Other

Heszef | Help TFT] | k. Cancel

The possible arguments include:

e (Space) Filename ¥ appends a space followed by the filename
e Filename ¥ appends just the filename

e (Space) Line Number ¥ a space followed by the line number
e Line Number * just the line number

e Space * aspace

o (Space) Other * a space followed by the text typed in the Value column of the list
e Other ¥ just the text typed in the Value column of the list

= Only the Other options need an entry in the Value column.
= vou will need to press Return after entering the value otherwise the entry won't get recognized.

The example below configures NotePad++ to edit a file at the required line using the -n switch

As you modify the arguments an example command line is shown below the list.

Managing the command line arguments
Edit a Type or Value by double clicking the entry. The usual controls apply for removing list items:
« Remove * removes selected arguments in the list

e« Remove All * remowes all arguments, clearing the list

Alternatively, press to delete selected items, and + to select all items in the list first.
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Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.
3.10.1.5.6 File Locations

The File Locations tab allows you to specify which directories Performance Validator should look in for
source code files, whether that's your own or third party code.

The default settings are shown below:

% Read on, or click on a setting in t

he picture below to find out more:

::Z Data Collection Settings

- Hook Safety
- |ngtrumentation Logging
- FORTRAM 95
yrnbal Handling
- Symbal Misc
- Symbal Lookup
- Symbol Servers
- Symbol Load Preferences
ata Display
- Digplay Behaviour
- Data Display
- Source Code Colours
- Hotspot Colours
- Editing
- Path Substitutions
- Diaghastic
- Dan't Show Me Again
- ColnitializeEx
- Drata Transfer
Third Party DLLs
- Gtub Global Hook DLLs
“ Ul Global Hook DLLs

A

o

X

File Locations

Fath Type: |Third Party Source Files

Directories (19) ~ Add...
C:\Program Files (x26)\Microsoft Visual Studio 10.00VC\\atimfc\include
Ch\Program Files (x36)\Microsoft Visual Studio 10.00\WC\\atlmfc\srcatl
C:\Program Files (x26)\Microsoft Visual Studio 10.0WC\atimfclsrchathy
C\Program Files (x26)\Microsoft Visual Studio 10.00WWCatimfcsrchath
C:\Program Files (x86)\Microsoft Visual Studio 10.00\WC\\atlmfc\src\ath
C:\Program Files (x26)\Microsoft Visual Studio 10.00VC\\atlmfc\src\mfi
Ch\Program Files (x36)\Microsoft Visual Studio 10.00WC\\atlmfc\srchmf
C:\Program Files (x26)\Microsoft Visual Studio 10.0WC\atimfcsrcmf .

Remowve all

Export...

LR

< > |mpart...

[~ Ask for location of file if file cannot be found in search paths

¥ Don't ask for location of file if line nurber is nat valid [0, -1, etc)

¥ Automatically detect FDE paths [PDB expected in same dir as EXE/DLL)
™ Automatically detect MAP paths [MAP expected in same dir as .EXE/.DLL)

]

Reset &l Reset Help [F1] Cancel

File locations

Sometimes the information Performance Validator has access to consists of the file name, but not the

directory.

When this happens Performance Vali
the file.

dator scans a set of directories that it knows about in order to find

The options below allow you to specify those directories that should be searched for source files, PDB

files and MAP files.

If a file can't be found, you'll get prompted for a location, but you can control this below as well.
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Setting directories for a path type
There are four path types, and a separate list of directories to scan for each one.

o Path Type > select the type of file with which you want to modify the list directory

Fath Type: |S|:uur|:e Files j

Director | hird Party Source Files
Program D atabase [FDB] Filez
M ap Files

= You don't have to specify any directories if you don't want to, or if you just don't have them. Nor do
you have to give directories for all the path types.

Prompting for file locations

Whenever a file still cannot be found, then the default action is for a dialog to ask you where it is.

To awoid frequent user interruption, it is recommended that the directories for source code files (yours
and third party) are specified, enabling Performance Validator to automatically load source code for
browsing.

If however, you don't want to be prompted for locations, you can disable that too.

o Ask for location of file... * untick to stop prompting for file locations

Even when prompting is switched on, it can still happen that the line in question is invalid anyway, e.g.
line number O or -1.

The default is not to prompt for invalid lines, but if you want to know when that happens, just switch that
behaviour off.

e Don't ask for location of file if ine number is not valid... » untick to be prompted for invalid
lines anyway

PDB (program database) file paths

Normally PDB search paths are automatically generated, based on the same directories that .exe and
.dil files are found in:

o Automatically detect PDB paths * automatically detect PDB locations (the default)

However, it is recommended that you specify paths for PDB (program database) files, especially if your
build environment dictates that PDB files are kept in different directories to their binaries.

If you don't automatically generate PDB paths and you don't specify any paths for PDBs, the search path
will be defined as the current directory plus any paths found in the following environment variables:
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o NT_SYMBOL_PATH
o NT_ALTERNATE_SYMBOL_PATH
« SYSTEMROOT

MAP file paths

It's recommended that you specify paths for Map files if your build environment means they are kept in
different directories to their binaries.

If you don't specify any paths for Map files, then search paths are automatically generated, based on the
same directories that .exe and .dll files are found in.

Manually adding path type directories

Once you have chosen your path type you can modify the list of files for each path type in the following
ways:

e Add * appends a row to the directory list > enter the directory path

Edit a directory path by double clicking the entry. The usual controls apply for removing list items:
e Remove * remowes selected items from the list
 Remove all » clears the list

e Remove invalid * removes all items that are not valid directories from the list

Alternatively, press m to delete selected items, and + to select all items in the list first.

Scanning for directories to add

The File Scan... button displays the File Search dialog to provide three ways of specifying the files to
scan.
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Third Party Source File Search *

Files will be searched for on the paths you spedfy.
* Visual Studio Search

All paths for the chosen Visual Studio will be selected.

Visual Studio 17.0 (2022) ~|

(" Directory Search

=

" File System Search

Ok | Cancel

e Visual Studio Search * choose the version of Visual Studio * OK * starts a scan for directories
related to that version of Visual Studio

o Directory Search * Browse... displays a directory browser * navigate to a location you want to
scan within » OK » starts a scan for directories

o File System Search * OK » starts a scan of all drives for directories containing files

All options will bring up a File Scan dialog indicating number of relevant directories found, and giving you
a chance to Stop or Cancel the scan at any time:

PDE File Scan 7 =

Scanning for directories containing POE files...

Dir: C:\Program Files [#86]\Microzoft Wisual Studio 17.05CommonS DESE =ter
Mumber of dirs: 341

Prezs ztop to stop the search and keep the lizt of scanned directonies.
Prezs cancel to stop the zearch and discard the lizt of scanned directaries.

Stop | Cancel

Once the scan is complete you'll see the File Paths dialog showing you the scan results:
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% PDB File Paths

Directory s Add Ta List
ChProgram Files (x86)\Microsoft SDKs\Microsoft Sync Frameworko1.00Symbol: Fieplace List
ChProgram Files (x26)\Microsoft SDKs\Microseft Sync Frameworkio1.00Symbol:
C\Program Files (x86)\Microsoft SDKs\Micresoft Sync Framewerk\w1.005ymbol:

i

Cancel

ChProgram Files (x86)\Microsoft SDEKs\Windows'w3 0 LibY AR 2udd
ChPrograrm Files (x26)\Microsoft Visual Studie 10.00CommeonIDE

i Memmemeem Cilee G BEW R meme e Wimiia] Choanlim A0 AT A T Ll s AR A HElTIEI"."E
£ >

[

Remove all

You can modify the list of resulting directories by adding, removing or editing, exactly as for the path
type list above.

Once you're happy with the scan results, either append or replace the path type directories with the scan
results.

e Add To List *» adds the scan results list to the path type directories and closes the File Paths
dialog

o Replace List * replaces the path type directories with the scan results

e Cancel * discard the scan results and close the dialog

Exporting and Importing
Since the list of path types and their file locations can be quite complicated to set up and optimise, you
can export the settings to a file and import them again later. This is useful when switching between

different target applications.

o Export... * choose or enter a filename * Save » outputs all the path types and their file locations
to the file

e Import... > navigate to an existing *.pwxfl file » Open * loads the hooking rule and the list of
modules

= e exported file can be used with the -fileLocations command line option.

Export file format

The file format is plain text with one folder listed per line. Sections are denoted by a line containing
[Files] (for source code files), [Third] (for third party source code files), [PDB] etc.

Example:

[Files]
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c:\work\projectl\
[Third]

d:\VisualStudio\VvC98\Include
[PDB]

c:\work\project3\debug
c:\work\project3\release
[MAP]

c:\work\project3\debug

c:\work\project3\release

Checking directory scanning order

To see the order in which the DbgHelp.dll process checks directories to find symbols, see the diagnostic
tab, showing DbgHelp debug in the drop-down.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5.7 Path Substitutions

The Path Substitutions tab allows you to specify how file paths can be modified to account for copying
a build from a build machine to a development machine or test machine.

File paths need to be modified otherwise the debug information will point to source code in locations that
don't exist on the new machine.

There are no substitutions set up by default:
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x

::Z Data Collection Settings ?

- Hook Safet-'"_ ) “  Path Substitutions
- |ngtrumentation Logging

- FORTRAM 95

Symbol Handling

- Symbal Misc

- Symbal Lookup

- Symbal Servers

- Symbal Load Preferences
Data Dizplay

- Dizplay Behavwiour

- Data Display

- Source Code Colours

- Hotspot Colours

- Editing

- File Locations

- Diagnostic

- Don't Show Me Again

- CalnitializeEx Hoow ta perform path substitution

- Data Transfer - — — - - — -
Third Party DLLs I.&utomatlc substitution, specified paths if autoratic substitution fails j

- Stub Global Hook DLLs
W Reset &l | Reset Help [F1] (1] I Cancel

New Path Old Path Add
C\Users\ Stephen'Documents fhdevibuild

Remaowve

Remawve Al

I

i Ul Global Hook DLLs

Path Substitutions

Some software development schemes have multiple rolling builds of their software, often enabled by
using substituted disk drive naming schemes.

When you download the build to your development machine for development and testing, debugging
information may reference disk drives that don't exist on your machine, for example, drive X while your
machine only has C:, D:, and E: drives.

Or you may just be copying a build from a drive on a development machine to a subdirectory on a drive
on your test machine.

These options let you remap the substitution so that the Performance Validator looks in the correct place
for the source code.

e Add » adds a row to the File Paths Substitutions table * enter the new path that will replace the

old path in the New Path column ¥ click in the Old Path column ¥ enter the path that is being
replaced

For example, you might enter c:\users\stephen\documents for the new path and f:\dev\build
for the old path.

You can double click to edit drives and paths in the table, or remowve items:
e Remove » removes selected substitutions from the list

e Remove All * removes all substitutions from the list

Alternatively, press to delete selected items, and + to select all items in the list first.
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Example: Changed disk drive

Project originally located at m:\dewbuild\testApp
Project copied to e:\dewbuild\testApp
New Path e\
Old Path m:\

Example: Project copied to a new location

Project originally located at f\devbuild\testApp

Project copied to C:\Users\Stephen\Documents\testApp
New Path C:\Users\Stephen\Documents

Old Path f\dewbuild

E| The slashes do not have to match, a forward slash will match a backslash when comparing path
fragments. This is deliberate - to improve ease of use with libraries built by different compilers (LLVM and
compilers that use it use forward slashes, whereas Visual Studio etc use backslashes).

Path Substitution Method

Path substitution can be turned off, use only manually specified paths, perform automatic path
substitution based on best guesses based on information in the executable, or a combination.

Use the combo box to choose the appropriate path substitution method. The default is automatic path
substitution and if that fails to try path substitution using the manually specified paths.

¢ No path substitution > path substitution does not happen

¢ Only substitute specified paths » path substitution uses the manually specified paths

o Automatic substitution only * path substitution is performed automatically using information in the
executable

o Automatic substitution, specified paths if substitution fails * an attempt at automatic path
substitution is made, if this fails path substitution is performed using the manually specified paths

The default is Automatic substitution, specified paths if substitution fails.
Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.
3.10.1.5.8 Diagnostic

The Diagnostic page controls the diagnostic display.
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::Z Data Collection Settings

- Hook, Safety A
- |ngtrumentation Logging
- FORTRAM 95
Symbol Handling
- Symbal Misc
- Symbal Lookup
- Symbal Servers
- Symbal Load Preferences
Data Dizplay
- Dizplay Behavwiour
- Data Display
- Source Code Colours
- Hotspot Colours
- Editing
- File Locations
- Path Substitutions
- Don't Show Me Again
- ColnitializeEx
- Drata Transfer
Third Party DLL:
- Stub Global Hook DLLs
‘Ul Global Hook DLL:

Diagnostics

¥ Enablz diagnostic data collection

Wwhen Performance Validator fails to hook a line of source code, the disassembly for the line can be
zent ta the diagnostic windaw, Enabling thiz can uze a lat of memary and will rezult in a longer startup

tirne.

Howy much more memory and how much longer will depend wpon the size of the application vou are
examining. It is recommended that thiz option in only enabled when you have a pressing need to see

the dizazsembly.

¥ Send disaszembly for Failed function and line hooks

Reset &l Reset Help [F1]

[1]:% | Cancel

Diagnostics

Collection: A lot of diagnostic information is collected and displayed on the diagnostic tab when

attaching to a target program.

Some of this information is always sent to Performance Validator, but you may not want to see it all.

e Enable diagnostic data collection * displays all diagnostic information in the diagnostic tab (on

by default)

Disassembly: When hooking source code lines, some lines cannot be hooked due to the object code
that corresponds to the source code location.

¢ Send disassembly for failed function and line hooks » shows the disassembly for lines that
cannot be hooked (enabled by default)

This can increase startup time and memory usage if used very frequently.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5.9 Don't Show Me Again

The Don't Show Me Again page allows you to control warnings that Performance Validator displays.
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::Z Data Collection Settings 7 »
- Haok Safety_ ) 2 Don't show me again
- [nstrumentation Logging
- FORTRAM 95 Select the warnings you want to see.
Syrbol Handling .
. Symbol Misc Debug Information
-~ Symbol Lookup [ ebug Infarmation Failure ' arming dialog
- Spmbol Servers
- Spmbol Load Preferences |Shnw dialog when symbol fetches throw exceptions j
Data I;Jlsplay . Dizplay Debug Information 'w arming dialog
- Dizplay Behawiour
- Data Display |.~’-'«Iways show dialog j
- Source Code Colours
- Hotspot Colours Service API
- Editing
. File Locations [ Service not linked to Software Yerify MT Service AP
- Path Substitubions [~ Application may be linked to Win32 Service AFI
- Dliagnostic
® Don't Show Me Again ISAPI
- ColnitialhizeE »
.. Data Transfer [ IS I1SAP| extension nat linked to MT Service AP
Third Party DLL= I~ 154PI has no debug information
----- Stub Global Hook, DLLs
""" Ul Global Hook DLLs v  Resstél Reset Help (F1) [ ok | Cancel

Debug Information

Debug Information Failure Warning

When there is a failure collecting debug symbols a warning can be displayed. The options are:

e Always show dialog
¢ Never show dialog

e Show dialog when symbol fetches throw exceptions
Display Debug Information Warning

When no debug information is available for at least one module a warning can be displayed. The options
are:

e Always show dialog

¢ Never show dialog

e Show dialog when debug information is missing

Services API

o Service not linked to Software Verify NT Service APl * warning will be shown if you try to
monitor a service not linked to the Software Verify NT Senice API. (on by default)

When trying to monitor a senice Performance Validator can detect if the senice is not linked to the
NT Senice API and display a warning.

It is possible to use the senice API without linking to it (use GetProcAddress() to lookup the
functions and call them) - in this case you would want to turn this warning off.
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o Application may be linked to Win32 Service APl * warning will be shown if you try to start an
application that appears to be a senice - it uses Win32 Senvice APIs. (on by default)

ISAPI
NT Service API
When trying to monitor ISAPI extensions Performance Validator can detect if the ISAPI is not linked to

the NT Senice APl and display a warning.

It is possible to use the service APl without linking to it (use GetProcAddress() to lookup the functions
and call them) - in this case you would want to turn this warning off.

Debug Information

Performance Validator can warn if the ISAPI has no debug information. There may be cases where you
don't want to see this warning.

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5.10 ColnitializeEx

The ColnitializeEx tab allows you to set the default behaviour used to initialize COM if Performance
Validator needs to initialize COM to acquire symbols for .Net modules.

The default settings are shown below:
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::Z Data Collection Settings 7 b4
- Hok Safety _ A Colnitialize(Ex)
- [nstrumentation Logging
- FORTRAM 35 There are some circumstances when we need to get .Met symbols.

Syrbol Handling

- Symbal Misc Sometimes, in arder ta do this we need ta call ColnitializeE =[] if your program hazn't called it.
- Spmbal Lookup
- Symbal Servers |F your program then later calls Colnitialize() or ColnitializeE =[] the call may fail.
- Spmbol Load Preferences

Data Display To prevent failure, tell Performance Validator bo use the zame value that your program uses.

- Display Behaviour

- Data Display

- Source Code Colours
- Hotspot Colours

- Editing [ COINIT_DISABLE_OLE1DDE

- File Locations
- Path Substitufions [ COIMIT_SPEED_OVER_MEMOR

- Dliagnostic
_,,,'&gam v Show Colnitislize(Ex) warnings
- Data Transfer
Third Party DLL=
- Stub Global Hook DLLs
fo |1 Global Hook DLLs

Choose & walue that matches the walue pour program uges,

COIMIT_APARTMENTTHREADED j

" Feset Al Feset Help [F1] oK | Cancel

ColnitializeEx

In some situations the Validator needs to get .Net symbols and to do that COM needs to be initialized.
This normally isn't a problem, but if your program also performs COM initialization and the sequence of
events results in your COM initialization coming after the Validator's COM initialisation rather than getting
the expected ERROR_SUCCESS return code you'll get either ERROR INVALID FUNCTION Of

RPC_E CHANGED MODE.

If you get ERROR INVALID FUNCTION this is OK, this just means you've called Colnitialize() or
ColnitializeEx() multiple times with the same flags. Your code needs to handle
ERROR INVALID FUNCTION a@s notan error.

If you get RpC_E CHANGED MODE this means you need to change the Validator's default value to the same
value your program is using. That's what this dialog allows you to do.

If you also wish to disable OLE DDE or favour speed rather than memory use we've provided appropriate
options for you to select to add those flags to the threading mode.

See the Microsoft documentation for additional information on the behaviour of Colnitialize() and

ColnitializeEx().

Runtime detection of ColnitializeEx conflict

When the above scenario happens, that the Validator has initialized COM before your code initializes
COM and your call returns RPC_E_CHANGED_MODE, we display a dialog to warn you about this failure
and provide you with the option of editing the default value for subsequent runs of your application.
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ColnitializeEx Threading Model ? >
ColInitialize(Ex) has been called more than once with conflicting values.
The first call was made by Performance Validator, and this was incompatible with your call to Colnitialize(Ex).
First call:  COIMIT_MULTITHREADED
Second call:  COIMIT_APARTMEMTTHREADED
HRESULT: Cannot change thread mode after it is set.

To fix this problem, the default ColnitializeEx() value needs to be changed to COINIT_APARTMEMTTHREADED
Please read the help for addition information about this. Edit Settings. .. |

Help Close |

o Edit Settings... » opens the ColnitializeEx dialog shown above

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.5.11 Data Transfer

The Data Transfer tab allows you to specify the overall behaviour of data transfer between your
application and Performance Validator.
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::Z Data Collection Settings

- Hook, Safety
- [nstrumentation Logging
- FORTRAM 95
Syrbol Handling
- Symbal Misc
- Spmbal Lookup
- Spmbol Servers
- Spmbol Load Preferences
Data Display
- Dizplay Behawiour
- Data Display
- Source Code Colours
- Hotspot Colours
- Editing
- File Locations
- Path Substitutions
- Dliagnostic
- Dan't Show Me Again
- ColnitialhizeE »

Third Party DLL=

Data Transfer

Automatic j

temary mapped data tranzpart for applications and services, disk based data transport for |15

Digk Data

115 Digk Directarny:

C:Ainetpubhaissmioot

[v futomatically set directory permissions

Browse... | SetDefauIt|

Dizk Directary:
A zershStephenidppl atab B oaminghS oftware YerifphPerformance Validatar 6440 Browsze...

Shared Memory Data

Shared memon data transfer settingz are handled automatically.
We recommend that you do not modify these settings.

Advanced...
ok | Cancel ‘

- Stub Global Hook DLLs
i Ul Global Hook DLLs

" Feset Al Feset Help [F1]

Data Transport
Choose the type of data transport you wish to use.

e Automatic. Applications and senices use shared memory to transfer data. IIS uses disk based data
transfer.

o Disk. Applications, senices and IIS use disk based data transfer.

e High Volume. Data transfer has no data throttling applied to it. This mode is for use with applications
that generate very high volumes of data rapidly. They typically exceed the buffering capabilities of
Performance Validator when working with shared memory. The High Volume setting uses a data
transport that doesn't have a data-throttling requirement allowing the high volume application to
continue without waiting.

Automatic

Under most circumstances data transfer between Performance Validator and the target program

(desktop, senvice, etc) is via shared memory. This is handled automatically.

Disk Data

Some applications and senices don't allow shared memory access. For these occasions we use a file
based data transfer, where the files are stored in a directory of your choice.
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We provide two options for this, one for most applications and senices, and one for Internet Information
Server, as this operates in a very restricted environment.

Both options are configured automatically, but you can override either by typing the path to a suitable
directory or using the Microsoft directory browser.

The ISS path you enter will be determined by the settings you have configured for IIS using the Internet
Information Senices Manager tool. We won't discuss that here because if you're using IS we assume
you already know how to configure IIS correctly.

Advanced

Shared memory data transfer can also be configured but we strongly recommend that you leave
these settings alone.

= The Data Transfer Helper is a separate application supplied in the installation directory.

e Advanced... * opens the data transfer settings dialog.

B ° Shared Memory Data Transfer Settings 7 >

Advanced Data Transfer
DO MNOT MODIFY SETTINGS OM THIS PAGE wWITHOUT READIMG THE HELF MAMUAL FIRST.
THE DEFALLTS OM THIS PAGE ARE THE RECOMMEMDED WALUES. MODIFY \WITH CAUTION.

Performance Y alidator normally transfers data from the stub to the user interface on demand, as events
ith the target application dictate. Faor applications that generate large data volumes [4.000,000 events ar

this can cause out-of-memory problems. Thiz can be alleviated by enabled "delaped data transfer'’.
Delayed data transfer iz normally disabled.

| Enable delayed data transfer

YWhen delayed data transfer iz dizabled, an option exiztz to automatically enable delaved data transfer
when the number of data items pazzes a threshold limit.

[v Enable delayed data transfer when number of incoming data items paszes threshold

Threshalg: 200000

| Set Ta Defaults | k. Cancel

Here be dragons!

E Caution: Modifying the settings on this page and using the data transfer helper application can
prevent Performance Validator from working correctly.

o Set To Defaults * if you have modified the settings, this resets them
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=% See also the Reset to default buttons on the data transfer helper application below

If in doubt, don't modify these settings. If you promise to be careful, read on!

Delayed data transfer

Delayed data transfer is the process of throttling data rates in the stub so that the slower user interface
can keep up with processing the data received.

In the stub, as an event occurs, data is queued and then sent to the user interface.
In the user interface, data from the stub is received and queued again for processing.
Any delay is usually in the slower user interface, but still not a problem for most applications.

However, some data intensive applications can generate so much data that the user interface gets
swamped and can't process it all before running out of memory.

Temporarily limiting the data rate in the stub allows the user interface to stabilize the data processing.

Managing data rates

We recommend the default settings as shown above:

o disable delay data transfer for most applications

e enable automatic delay data transfer at a threshold of between 100,000 and 1,000,000 data items
If delayed data transfer is enabled all the time, the automatic options don't apply.

If you have more than 1GB RAM, you can raise these thresholds.

Data transfer helper application

A separate data transfer helper application is supplied in the installation directory.

The helper application can be used to modify low level settings that apply when delay data transfer is
activated as abowe.

= The helper should be used with care. We already warned of dragons above, but here we are, warning
you again!

An HTML help page for this application is available by clicking the Help button on the helper application.
You can also find the help page directly as dataTransferHelp.html.

Please do take a moment to read the help before use.

Copyright © 2002-2025 Software Verify Limited



216
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D"‘H’ dataTransferHelper

Received Data ln Uszer Interface

Drata Transfer buffer

Buffer size [bytes]:

Sending Data In Stub [in vour application)

Help...

Thiz tab containg advanced options for controlling how data iz sent and quewed in both the stub and the
uzer interface. These settings should only be modified if you have read the help file and understand

the implications of modifying these settingz. Setting these settings incorectly can cauze Memaon Y alidatar
to fail to gather data from the ztub at optimal performance.

Threzhold [number of work, items);
Threshold Hysteriziz:

Count Threshold:

R eceive timeout [millizeconds]:

T hreshald [number of wark, itermz]:
T hreshold timeout [miliseconds]:
Send timeaout [milizeconds):

Send pracess queue threshald [humber of wark, ikerns]:

it

Reszet to Default

100000

10000 Reszet to Default

200

1000

1000

o
T
—
i
i
S —
T
T

] | Cancel

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.6 Third Party DLLs

3.10.1.6.1 Stub Global Hook DLLs

The Stub Global Hook DLLs tab allows you to detect and specify global hook DLLs that may not be

wanted in the stub process.
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i:Z Data Collection Settings 7 *

 Hook Satety _ A Stub Global Hook DLLs
- |ngtrumentation Logging
~ FORTRAN 35 [V Test for Windaw Blinds DLLs WEBOCX.0CX and WBLIND.DLL]

Symbol Handling
- Syrbol Mizs W Test far Sugar Sync DLLs [SugarSyncShelExt DLL, SugarSyncShellExt_x64.DLL]
- Symbal Lookup
- Sumbal Servers [ Test for Visual Leak Detector (WLD1.DLL, YLD 2.DLL, WLD_%36.DLL. WLD_»E4.0LL)
- Symbal Load Preferences

Diata Display V¥ Test for user specified global hook DLLs (add them belaw)

- Dizplay Behavwiour

- Data Display Global Hook DLLs Add DLL... |

- Source Code Colours

- Hotzpat Colours Remove |
Remaove Al |

- Editing
Auto Detect |

textshaping.dil

- File Locations

- Path Substitutions

- Diagnostic

- Don't Show Me Again
- ColnitializeEx

- Data Transfer Preloaded Global Hooks

Third Party DLLs [ Urload already loaded global hooks [CAJTION! global hook may not have been designed for thiz).

Stub Global Hook DLLs
- Ul Global Hook DLLs v Fesetél | Resat Help (F1) [ ok | cancs

About global hook DLLS

Some third party products such as storage devices and video cards are supplied with software to help
integrate the hardware device into the computer desktop environment.

An example is the lomega® Zip® drive. This uses a global hook[d via the IMGHOOK.DLL which allows
the browse for files and browse for folders interfaces to correctly display all the storage devices on the
computer, including the zip drive and any special options for the drive.

Some global (or system) hook DLLs can interfere with the correct operation of Performance Validator
when it inserts hooks into the target program, (although the IMGHOOK.DLL mentioned above doesn't).

The settings below allow you to specify and/or detect DLLs that should be treated as global hookER
DLLs.

Any DLL listed will fail to load into the target program when loaded via LoadLibrary () or
LoadLibraryEx ().

For situations where the hook DLL is already present in the target program, it can optionally be forcibly
unloaded. This may happen if it was loaded before Performance Validator attached to the process.

Managing global hook DLLs

o Test for Window Blinds... * test for Window Blinds DLLs loading into your application, and prevent
them from loading

Window Blinds DLLs WBOCX OCX and WBLIND.DLL are not compatible with Performance
Validator.
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o Test for Sugar Sync... » test for Sugar Sync DLLs loading into your application, and prevent them
from loading

Sugar Sync DLLs SugarSyncShellExt.dll and SugarSyncShellExt_x64.dll are not compatible with
Performance Validator.

o Test for Visual Leak Detector... » test for Visual Leak Detector DLLs loading into your application,
and prevent them from loading

Visual Leak Detector is not compatible with Performance Validator. If you are linked to Visual Leak
Detector you'll need to create a build without Visual Leak Detector to use with Performance
Validator.

o Test for user specified... * test for user specified DLLs loading into your application, and prevent
them from loading

e Add File... * browse and select one or more DLLs » Open » adds the chosen DLLs to the Global
Hook DLLs list

o Remove * removes any selected DLL from the list

o Remove All ¥ remowes all DLLs from the list

Auto detecting global hook DLLs

Performance Validator can detect any DLLs in its own process that are not ones it uses itself. Such
DLLs are likely to be global hook DLLs:

o Auto Detect > automatically detect DLLs which may be global hook DLLs, adding them to the
Global Hook DLLs list

Additionally, you can request unloading of any of the listed global hook DLLs that are detected as
already loaded into the target process when Performance Validator attaches to it:

¢ Unload already loaded global hooks * when ticked, forces an unload of any listed global hook
DLLs

& Use this with caution, as not all global hook DLLs may have been designed or intended for
this!

Viewing the diagnostic information

If a DLL is prevented from loading because of these settings, or is allowed to load because of these
settings, there will be an entry on the Diagnostic tab.

To view this data, go to the Diagnostic tab, select the Diagnostic sub tab, then set the Show combo box
to "DlIs". All information about DLLs will be shown. Scroll through the list looking for "Prevented DLL
load" in the left hand column. The right hand column will indicate if a DLL was prevented from loading, or
allowed to load. The DLL name will also be shown.
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Diagnostic Stdout Env Vars Child Processes
Show: |Dlls | FEiler| £pply Filter |
D | Message
DLL load address Loaded at (w7ADFO000 to O 7471 58fFf: CAOWINDOWS\SYSTEM3ZAMSVCP100.dII
DLL load address Loaded at (e 73fc0000 to Ox 7404 cfif: CAWINDOWSYWinSx 5w 86_microsoft.windows.commaon-controls_t
DLL load address Loaded at (x 74050000 to 0w 74055F: CAWINDOWS\SYSTEMIZAMSIMG32.dI

DLL load address Unloaded: el\om\c\testappsinative\testloadlibraryex\release\testloadlibraryex.exe
DLL load address Unloaded: c\windows\system32\ntdIl.dll

Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.1.6.2 User Interface Global Hook DLLs

The User Interface Global Hook DLLs tab allows you to detect and specify global hook DLLs that may
not be wanted in the Performance Validator user interface process

::: Data Collection Settings ? X

- Hook Safet'"_ _ ~  User Interface Global Hook DLLs
- |nztrurentation Logging
- FORTRAM 95 Same third party products use alobal hooks to provide access to their product featurez. Such products

Symbol Handing may be storage devices or video cards, ete. Some global hooks interfere with Perfarmance W alidator.
- Symbol Misc To prevent interference between global hooks and Performance % alidator, Performance Validator can
- Symbal Lookup prevent the global hooks from installing in Performance W alidataor,
- Symbal Servers Add any DLLs that you know are global hook DLLs to the lizt below. These DLLs will only be loaded
- Symbol Load Preferences into Performance Yalidator if you specify they can be loaded.

Data Display
.. Display Breharviaur " Allow all glabal hooks to load
. Data Display {* Danot allow 3l global haok s to laad
- Source Code Colours " Use the list of dilz shawn below [and ask permission ta load if DLL iz nat listed belaw]
- Hotspot Colours Global hook DLLs that will not be allowed ta load inta Performance ' alidator:
~Ediing User Interface Global Hook DLLs Action A AddDLL.
- File Locations
- Path Substitutions sugarsyncshellext.dll Don't load
- Diaghostic sschfermntnt3.dll Don't load
-~ Dont Shaw Me Again pghook.dll Don't load Remave Al
- ColnitializeEx
- Diata Trarsfer hmpalert.dil Don't load o

T_hild Party DLLs € > Auto Detect
- Stub Global Hook DLLs
Ul Global Hook DLLS [ W Reset Help (F1) 0k | Cancal |

About global hook DLLS

See the similar topic on stub global hooks to read about global hook DLLs
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The user interface hook DLL loading rule

The default behaviour is not to allow the global hooks to load, but you can change this if necessary
o Allow all global hooks to load * allows all global hook DLLs to load into Performance Validator
¢ Do not allow any global hooks to load * prevent any global hook DLLs from loading (the default)

e Use the list of dlls shown * provide per-DLL control over which DLLs load or don't load via the User
Interface Global Hook DLLs list

Any global hook DLLs not listed will result in the user being asked for permission to load a DLL
via the Global Hook Warning Dialog below
Managing user interface global hook DLLs

e Add DLL... > browse and select one or more DLLs * Open * adds the chosen DLLs to the Global
Hook DLLs list

Having added a DLL to the list, you can change whether the DLL is allowed to load or not, by
double clicking in the second column and changing the value: Load or Don't load

e Remove * removes any selected DLL from the list

e Remove All * remowves all DLLs from the list

Auto detecting global hook DLLs

Performance Validator can detect any DLLs in its own process that are not ones it uses itself. Such
DLLs are likely to be global hook DLLs:

o Auto Detect » automatically detect DLLs which may be global hook DLLs, adding them to the
Global Hook DLLs list

Global Hook Warning Dialog

When the global hook loading rule abowe is set to Use the list of dlls shown, the Allow load column
controls whether the hook DLL is loaded.

When a global hook is loaded that is not on the list of known global hooks, the user is presented with a
warning dialog like that shown below.

The user can then accept or block the global hook from loading. The dialog lists a couple of known
problematic DLLs.
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Glebal hook is trying to load inte Performance Validator ? x

has detected that the global hook:
ectntcap.dil

iz tying ko load into Performance Yalidator's address space.
Thiz DLL iz produced by "

dzually thig iz 0K, howeyer some DLLs have buags in them that cause problems.
[f wou don't know about the DLL, we recommend that you don't allaw it ta load.

K.niowwr problem DLLs are:;

AcSignlcon.dl [praduct:AutaCad 2004]

tortoizeSR . dll [product: Tartoize SR Yersion Contral Syztem]
WBOCH, ook [productwindow Blinds)

whlind.dll [product’\wfindow Blindz]

avgfer. dll [product; Symantec Endpoint Protection)

Load Prevent

e Help *> displays this help page
e Yes » lets the DLL load
e No * blocks the DLL
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Your response is automatically recorded in the Global Hook DLLs list, so that you won't be asked

again.
Reset All - Resets all global settings, not just those on the current page.

Reset - Resets the settings on the current page.

3.10.2 Loading and Saving Settings

Saving and loading settings files
Performance Validator settings can be saved to a file and restored at any time.
|E| Settings menu » Save Settings... » save settings to a file

E Settings menu *> Load Settings... * load a previously saved settings file

Loading settings via command line option
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Different settings files can be used in the command line interface by using the -settings command line
option and the required file path to load the settings when Performance Validator starts up.

3.10.3 User Permissions Warnings

You may see warning dialogs when Performance Validator receives an error accessing the registry or
obtaining debugging privileges.

These warnings are enabled by default, but you can opt not to see them:

|E| Settings menu » User Permissions Warnings... » shows the User Permissions Warnings
dialog below

User Permissions Warning ? X

¥ Display waming if Performance Validator fails to access or update HEEY_CLURRENT _USERMS oftwarehS oftvarel erify\Performancel alidatar

Performance Yalidator needs to access and update this registry key bo store configuration data for itzelf and for uze with applications.

v Dizplay warning if Performnance Y alidatar Fails to access or update HEEY_USERSY. DEFAULTYSaftwarehS aftwarsheritysPerfarmanc ey alidatar
Performance Yalidator needs to access and update this registry key to store configuration data for use with services.
|f you are nat working with services, you can dizable thiz option and ignare all warnings about thiz registry key.

I+ Dizplay warning if Performance Validator cannat acquire suitable privileges for debugaing applications and services.

Performance YW alidator needs the Debug Programe privilege and b anage auditing and securnity logz privilege to successfully inject and
modify your test applications.

Pleaze cotzult the help docurentation for mare infarmation on the appropriate user permizzions for use with Perfarmance Y alidator.

Help (1] 4 | Cancel

The Help button displays the User Permissions help topic.

=% See also, the question about creating Power User accounts on Windows XP.

3.11 Managers

Managers

The Managers menu provides just one lonely ( but powerful ) tool to manage sessions including
comparing current and previous data.

% Click on the menu item in the picture to find out more:

| Session Manager...
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3.11.1 Session Manager

Managing multiple sessions

Performance Validator can manage multiple sessions at once.

As well as the actively running session, open sessions may include those run since Performance
Validator started, or reloaded sessions that had been saved earlier.

E| Managers menu * Session Manager... * shows the Session Chooser dialog below, highlighting
the current session

2z Session Chooser

Select

Session
pvExample.exetWed Jul 08 16:31:30 2020 (Ready)

pvExample.exeWed Jul 03 5:.23 2020 (Ready)

Set Alias...

Delete All

Delete

Compare. ..

il

W &uto purge sessions bl airmum number of sessions: |2 :II Cloze

Each time a session is started or loaded it is added to this list, using the name of the executable
program and the date and time the session started.

Managing the sessions

o Select » makes the selected entry the current session, i.e. the one for which data will be displayed

E Some tab views may update immediately, others may need a manual refresh

e Set Alias... * opens the Edit Session Alias dialog so you can give the session a more useful name

Edit Session Alias ? X

Session alias; ITESHl

ak. I Cancel

o Delete » remowes the selected session
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You can't delete a session that is actively collecting data.
o Delete All > removes all the loaded sessions
If one of the session is actively collecting data, this will be disabled.

e Close » closes the dialog (as opposed to closing any selected sessions!)

Comparing loaded sessions
When two different sessions are loaded they can be compared as part of a manual regression test.

The comparison results are shown as a call tree, detailing the difference in timings at each node.

o Compare... * shows the Compare Session dialog for comparing hotspots.

Compare Session X

Bazeline Session

Comparnizon Seszion

pvEwample. exetwied Jul 08 16:35:23 2020 (R eadv][CPU per thread];l

Threzhold for change: |1.00 +| Relative To: I Tatal Timne 'I

Progress
Fetching bazeline...

Fetching comparizan...

Analyzing bazeline. .
Analyzing comparizon...

Comparing bazeline and comparizon. ..

Compare I Cancel

Limiting the number of sessions
You can choose to limit the maximum number of sessions open at once.

Once this limit is reached, then each time a new session is added, the oldest session may
automatically be removed:
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e Auto purge sessions * ensures that the number of loaded sessions is limited to the maximum
(below)

e Maximum number of sessions * sets the maximum number of sessions allowed if auto-purge is
on

3.11.2 Comparing Sessions

Comparing loaded sessions
When two different sessions are loaded they can be compared as part of a manual regression test.

The comparison results are shown as a call tree, detailing the difference in timings at each node.
Session comparison is accessed from the Session Chooser dialog:

E Managers menu * Session Manager... * shows the Session Chooser dialog below, highlighting
the current session

Select

Set Alias...

Delete Al

Delete

Compare...

Ll

¥ Auto purge sessions b airmumn number of sessions: |2 ::Il Cloze

o Compare... * shows the Compare Session dialog for comparing performance times.
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2z Compare Session W

Baseline Session

Companson Session

pvE xample. exe’wfed Jul 08 16:35:23 2020 [Readv)[CPU per thread]ﬂ

Threshold for change: |1.00 »| Relative To: | Tatal Time -

Progress

Compare | Cancel

Select the two sessions to compare:
o Baseline session * the session you want to compare against

o Comparison session * to compare against the baseline

= Both sessions must have used the same performance timing method (shown in square brackets).
The Compare button is only enabled when two different sessions of the same timing method are

selected.

Set the criteria for making comparisons:

* Threshold for change »> type or choose a percentage difference below which differences will be
ignored

Some variation in timings for different runs of the same code is normal. This threshold helps filter
out such fjitter' in timings.

¢ Relative to > choose whether comparisons are made using timings relative to total run time or
'parent time".

Depending upon the threshold chosen and whether you opt for total or parent timing, the comparison
results can differ quite widely for the same datasets.
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Try experimenting with the values to determine those most appropriate for producing meaningful
comparisons for your application.

o Compare » starts the comparison process and then shows the Session Performance
Comparison dialog

The Session Performance Comparison dialog

Z:Z Session Performance Comparison - O X

Bazeline: pvExample ene’wied Jul 08 16:45:15 2020 [(Ready)[CPU per thread]
Comparnizon;  pvExample. exe’wied Jul 08 16:46: 20 2020 [Readw][CPU per thiead]
Threshold: 0.00 Comparizor:  Total Time

Performance Hotspot Differences (Baseline / Comparison) G

nple.exe CMainFrame:OnSortQuicksort : [e:\om\c\performancevalidator\pvexa

HEE8HEEE 7O

=]
= ]
< >
Expand Al Collapse A1l [ Address ™ Modulename W Filename Expart | Cloze I

At the top of the dialog you'll see your chosen threshold and comparison method below the baseline and
comparison sessions details.

The call tree displays the results of the comparison.

e Expand / Collapse All * show or hide every node in the tree

o Address/ Filename / Modulename ¥ optionally include the function details on each line of the
tree

e Export * show the Session Compare Export dialog

Choose a filename and export the comparison results as HTML or XML:
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Session Compare Export >

File: Ic:kWsessiDnEumpare.html Browse... | ] I
Fl:urmat:IHTML LI ﬂl

A context menu is available on the tree control to allow you to expand and collapse entries and edit
source code.

o Edit Source Code... * open the source code using the built in editor or your favourite editor if set
e Collapse / Expand Entry * hide or show all the tree nodes below the selected item

e Collapse / Expand All * hide or show every node in the tree

The session comparison call tree

Performance H Diffe (B:

/ Comparison) ~

Each item in the call tree shows

e baseline / comparison statistics

difference between baseline and comparison statistics (in brackets)
function address, optional

class::function name

filename, optional [in square brackets]

Functions appearing below the threshold?

Functions are only hidden if their own timing and that of each of their child functions fall below the
threshold.

In the example below, the threshold was set at 1%.
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The onCreate function, which had a difference of 0.46% is still shown since three of its child functions differed by more

Functions only called in one of the session

Where no function timings exist in one of the sessions, you'll see no baseline node Or no comparison
node instead of the function statistics.

=

_i

By setting the threshold to 100%, you may be able to get a rough guide as to what parts of your program
were called in one session but not in the other.

The example below shows the example application compared with 100% threshold.

You can see the About dialog was shown in the comparison session, while the user chose how many
items to sort in the baseline session.

-

jL

Comparing timing statistics
Use caution when making timing comparisons.
There are many reasons why one run may differ to another - here's just a few:

e Virtual memory paging
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A previous run may hawve resulted in various data caches being populated (at Operating System
or database level), resulting in faster runs thereafter.

e Thread scheduling

The Operating System may schedule the threads differently, e.g. because of current loading,
hardware device interrupts, etc.

e User interaction timing

Parts of your program relying on user interactions can have relatively large timing discrepancies
between runs.

e Network access timing
Program areas reliant on network access (local network or Internet) will have timing
discrepancies due to network latency and loading, TCP/IP data loss retransmission and related

issues.

Experiment with the Threshold for change setting above to filter out noise in your results due to these
effects.

3.12 Tools

Tools

The Tools menu provides access to a few different tools including a couple not found on the Tools
toolbar:

¢ A list of the modules loaded by your target application

o A list of the debug information status of modules loaded by your application

e A log of files, classes. functions, methods. or modules not instrumented, and reasons why not

* Click on a menu item in the picture of the Tools Menu below to find out more:
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Edit Source Code. ..
(B Refresh
1B, Refresh Al

Loaded Modules...
DLL Debug Information...

Instrumentation Failure Data...

<5 Reset All Statistics

3.12.1 Editing Source Code

Source code editing

The editing settings let you set an editor of your choice to view or edit source code. Performance
Validator's built-in editor is one of those options.

The built-in editor can be started from the data views or from the tools menu:
o E‘ popup menu * Edit Source Code...

° E| Tools menu * Edit Source Code...

Using the built-in editor
The built-in editor supports the basic operations expected for editing source code:

The highlighting is identical to that in the source code views of the main tabs:

The lines in green (for this colour scheme) have been visited

Lines that have not been visited are displayed in pink

Lines with a green tick next to them indicate that they have been successfully hooked

Lines that could not be hooked have a red cross against them

An arrow indicates the source code line of interest when the source code editor was displayed
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etomichperfermancevalidatorpvexamplelmainfrm.cpp - Edit Source Code - O >
File Edit Fermatting

| = rASN ¢

void CMainFrame: :onUpdatesortCombsort (CCmduI®* pCmdul)

pCmduI-=Enable(TRUE);
static int gsCompFunc{const void *argl,
const void #arg2)

DWORD #olwl
DWORD w2

(DWORD *)argl;
(DWORD *)argz;

return {(*dwl - *dw2);

vold CMainFrame: :onsortQuicksort()
334 o

DWORD  *dwArray;

dwarray = new DWORD [m_numberofItems];
if (dwarray !'= NULL)
i

S/ ensure array starts with the same dataset each time al

Beginwaitcursor();
populatearray{dwarray, m_numberofItems);

/{ sort the array

qsort(dwarray, (SIZE_T)m_numberOofItems, sizeof (DWORD), q
checkarray(dwarray, m_numberofItems);

Endwaitcursor{);
S tidy up

delete [] dwarray; v
< >

Ready INS 1 2

El File menu

The file options need no explanation:

Load..

B Save...

Save As..

Exit

El Edit menu

All the following edit options should also be familiar:
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B Faste Cir+V
Select Al
Q) Find... Ctrl+F
@-\' Replace...
Add Bookmark...
Goto Line... Citr+35

Undo/Redo is unlimited by default, but this can be changed in the options below.

E Formatting menu

The formatting menu has general display and editing options

| Convert Tabs to spaces | -
[,__| Use Colour Spaces to tabs

Forts and Line Mumbers. ..

Options. ..

Convert » Tabs to spaces * turns all tabs into spaces
Convert * Spaces to tabs * turns all spaces into spaces

Use Colour * toggles the colour coded display

Fonts and Line Numbers... » change text colours, fonts and line numbers
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Options Colour Dialog

Default Text Colours

Tewt Coloyr |ES

B ackground Colaur m
Select Text Calour m

Select Background Colour | black - .

Default Text Font

Fant | Lucida Congale j

Height -

[ Bad [ Ralicl Stikeout [ Underline

Line Humber Colours

it

Text Calaur | black "] .
Background Colour | gray hd .

[+ Dizplay Line Numbers

[ Display Background Image

Line Mumber Font

Fant |Luu:i|:|a Conzole j

W Bold [ Italic [ Stikeout | Underline

k. | Cancel

e Options... » set tab length and other options

v Allow vertical scrollbar

v Allow haorizomtal serollbar

<]

Allov Dirag Dpen

I+ Allow Drag Cloze
[v Allowe Line Highlighting

Tab length |4

[+ Addtabs as spaces
[v Feplace tabs with spaces when deleting

[+ Tranzlate ‘s to

[v Wiap cursor at end of column

Edit Settings %
v Display Left Sumbols v Allow Line Collapsing
[v Display Right Syrmbols Line Collapse Colour | silver -
W Display Tooltips [ Allows Quoted Test Calauring

[uoted Text Colowur |teal .

[ Allow Punctuation Calouring

Punctuation Caolour l_ .

Character Handling Undo / Redo

b axirurm number of undo operations
Iv Store movernent undos

[v Store editing undos

v Al

k. | Cancel
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3.12.2

o Wrap Width... > changes the column width at which lines will wrap in the display

Status bar

The status bar shows help text at the bottom as you hover over menu and toolbar options.

To the right of the status bar are insert mode, column number and line number.

Line collapsing

You can temporarily collapse sections of code as follows:

° 5 Left click in the margin to start the section * Drag to define the length * Release to set the
end of the section

Click anywhere on the resulting indicator to collapse, and on the + to expand a section.

Expanded:

¥

void CTeststakApp::doMemorylLeak4 (DWORD dummyParam)

1
#1T DO_MEMORY_LEAK
char *ptr;

ptr = MY_NEW char [456];
fend‘if

Collapsed:

b

801 [+] wvoid CTeststakApp::doMemoryleakd (DWORD dummyParam){#if DO_MEMORY_LEAK

\‘.[-'oid CTeststakApp: : doMemoryLeakl (DWORD dummyParam)

Hiine collapsing is temporary and not remembered between edit sessions.

Refresh and Refresh All

Refreshing data
You have the option in some views to automatically update the view at an interval of your choice.

Sometimes you need to refresh the data when you want to, especially while inspecting the data.
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Most views hawe a local refresh button, which updates the data.

The same function is found in the Tools menu, as well as an option to update all views at once:

|E| Tools menu > Refresh » refresh the data displayed only on the current tabbed view

E Tools menu * Refresh All * refresh the data on all the tabbed views

Or use the Refresh and Refresh All icons on the Tools toolbar.

3.12.3 Loaded Modules

Viewing the loaded modules

You can view a list of the modules which are loaded by your target application.

|E| Tools menu * Loaded Modules... * shows the Loaded Modules dialog

The dialog shows:

the Path the module was loaded from

the type of Build - is the code debug or release?

the Address space occupied by the module (DLL or EXE)

the type of Code in the module (native, managed, mixed mode or resources only

i Loaded Modules ? *
Address Code Build Path o]
0573060000 - 0x73DECFFF - Native Release chwindows\winsxs\x86_microsoft.windows.commeon-controls_6...
OxBF2EQDD0 - OxBF4EFFFF  Mative Release cwindows\winsis\x86_microsoft.windows.commen-controls_g...
(OxGEEEDDDD - On6FO046FFF  Mative Release chwindows\winsks\x86_microsoft.windows.gdiplus_6395b64144...
Ox03AF0000 - 0x03BOCFFF  Native Release etom\c\dbghelpbrowser\debugdeveloperx86\bordebug.dll
0x6CD40000 - Ox6CEBOFFF  Native Release eom\c\dbghelpbrowser\debugdeveloperx86\dbghelp.dll
000400000 - CxO0743FFF - Native Debug elomic\dbghelpbrowser\debugdeveloperx86\dbghelpbrowser....
(0xBCFA0000 - Ox6D085FFF  Mative Debug eom\c\dbghelpbrowser\debugdeveloperx86\sviedittoolafc.dll
0x6DCDO000 - OxBDCDSFFF Native Release eom\c\dbghelpbrowser\debugdeveloperx86isvlinjectupdatep...
0x02500000 - (x02589FFF  Native Debug eom\c\dbghelpbrowser\debugdeveloperx86isvipeinfo.dll
O 6CETO000 - 0xBCF38FFF  Mative Debug

eom\c\dbghelpbrowser\debugdeveloperx86\sviportablepdb.dll

Cloze
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3.12.4 DLL Debug Information

Viewing the DLL debug information

If you are having problems collecting performance data for a particular EXE/DLL the problem may be that
the debug information that is required to perform the instrumentation of the software cannot be found.

You can view a list of the debug information status of modules loaded by your target application.

E Tools menu * DLL Debug Information... * shows the DLL Debug Information dialog below

Maodules containing debug information ? X
To instrument a module debug information or a MAP file with line numbers iz required. Leam mare...
Meodules Status ~
CAWindows\ SYSTEM32sfe.dll FDBE
Erormic\perfermanceValidator pvExample\Debug10_0\pvExample.exe PDE
elomic\perfermanceValidatortabsendrelease\sviMapFileDLLnonMFC.dIl - Software Verify DLL
ehomic\performanceValidatoritabsendrelease\sviPelnfoCRT.dII Software Verify DLL
etomic\performanceValidator\tabsendrelease\sviperformancevalidatorst... Software Verify DLL
eomic\perfermanceValidator\tabsendrelease\svliSupportCRT.dII Software Verify DLL
ehomic\performanceValidatoritabsendrelease\sviUdis86.dll Software Verify DLL
Ch\Windows\SYSTEM32VAcLayers.DLL Ignored because of instrumentation settings
C\Windows\System32\advapi32.dll Ignored because of instrumentation settings o

£ >

Close

The dialog shows:
e the path from which Modules (DLL or EXE) were loaded
o the debug Status (below)

e if any symbol server is not reachable (offline or doesn't exist) a message will be shown in red at the
bottom of the dialog. You can edit the symbol server definitions here.

Debug status

There are various reasons why a module may not hawe its debug information read.
The dialog shows a comment or reason in the status column. Examples might be:
e PDB or MAP if the debug information was found and used

e Debug information not present
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A reason for being ignored

e Module is a part of the C Run-time Library (CRT) or Standard Template Library (STL)
e Location is a system directory

e Ignored due to Hooked DLLs advanced settings

e File is a Software Verify own module

¢ Module has been specified as a 3rd party

¢ No executable code is contained

e The module only has GUI resources

More information about PDB and MAP files

Clicking on the Learn more... link at the top right of the dialog shows some more details with additional
links to topics in this help.

'h Click the links below to see read more in our frequently asked questions.

Copyright © 2002-2025 Software Verify Limited



The User Interface 239

Symbels and Debugging Information >

Visual Studio

Debug Builds

For Debug builds you can supply PDE files (or other debug formats) or MAP files with line

Map.ﬁles with line number information are provided by specifying MAPINFO:LINES as part of the
inker options,

Release Builds

For Release builds you must supply PDB files or other debug formats.
Required Compiler Flags

fZi or fZ1 must be part of your Visual Studio C++ compiler flags

Required Linker Flags

Visual Studio 2017 - Visual Studio 2015
JDEBUG:FLLL must be part of your Visual Studio C++ linker flags. Do not use [DEBLUG:FASTLIME.,

Visual Studio 2013 - Visual Studio &
JDEBUG must be part of your Visual Studio C++ linker flags. Do not use [DEBUG:FASTLIME.,

Why symbaols fail to

DbgHelp search path

C++ Builder / Delphi
Ensure that you have enabled the creation of TDS debugging information. If there is an option for

detailed information you should enable that. If you can create MAF files with line numbers the map
file can be used instead of TDS debugaing information.

MingW / gce f g++

Ensure that your software is compiled and linked using the -gstabs compiler flag to generate stabs
format debug information.

Finding out more using the Debugging Information Diagnosis Dialog

When debug information is not present for a given module the DLL Debug Information dialog (above) may
display a button in the Status column to show the Debugging Information Diagnosis dialog.

The dialog shows:
¢ Information, advice, and diagnostic help

e Quick links to change settings
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Dekugging Information Diagnosis ? *
DLL: E:%om‘bugs\Borland_TDSAC ++Builder \PaulFletcher \testapp. exe
Information, advice and diagnostic
| Show me how Performance Validator x86 searched for debug information... I
Help me choose what flags I should use to enable debuaging information. .. |
Debugging information advice. .. |
Change settings
Edit PDBE search paths... |
Edit symbal lookup options... |
Edit symbol server options... |
Edit symbal load preferences... |
Edit symbol debug options. .. |
Close |

The information options include:

 Show me how debug information was searched for... » shows the Debug Information Search
Path dialog

This information is extracted from the Diagnostic tab and shows only the relevant information for
the module selected in the DLL Debug Information dialog.

g Debug Information Search Path x

DLL: C:\WINDOWS\SYSTEM32\MSVCR100.dl

Search path

DBGHELP: CAWINDOWS\symbols\dilmsver100.i386.pdb - mismatched pdb

DBGHELP: CAWINDOWS\symbols\dildilmsver1 00.i386.pdb - file not found

DBGHELP: CA\WINDOWS\symbols\dilsymbols\dilmsver1 00.i386.pdb - file not found
DBGHELP: D:\devitvExample\DebugMeonLinkd_0\msvecrl100.i386.pdb - file not found

DBGHELP: D\ devitvExample\DebugMonLink8_0\dIlmsver1 00.i386.pdb - file not found
DBGHELP: D:\dev\tvExample\DebugMonLinkd_0\symbols\dilmsvcr1 00.i386.pdb - file not found
DBGHELP: msver100.i386.pdb - file not found

DBGHELP: Couldn't load mismatched pdb for CAWINDOWS\SYSTEM3Z\MSVCR100.dIl
DBGHELP: MSVCR100 - no symbols loaded

Close
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¢ Help me choose what flags... * shows the Debugging Flags wizard

Use the wizard to first select the compiler or linker you're using

ﬁ Debugging Flags >

Which IDE or CompilerfLinker are you using?

¥ wisual Studio 2017 ... 2015

" wisual Studio 2013 ... 2002
(" Visual Studio &
(" visual Basic &

" C++ Builder

" Delphi

" MingW

" QtCreator

(" Dev C++

(" Salford Fortran 95

(" Metrowerks CodeWarrior

(" Other compiler

Mext ==

Next >> * Provides the relevant debug compiler and linker flags. An example for Visual Studio
2017 to 2015 is below:
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% Debugging Flags et

Visual Studio 2017 to Visual Studio 2015
Debug
Enable POE debug information generation in the project settings for this DLL.
Required Compiler Flags
{Zi or fZ1 must be part of your Visual Studio C++ compiler flags
Reguired Linker Flags

JDEBUG:FLULL must be part of vour Visual Studio C++ linker flags.

Do not use [DEBUG:FASTLINE,

<< Prev | | Einish

¢ Debugging information advice... * shows the Symbols and Debugqing Information dialog above.

The options for changing settings include quick links to the following pages from the Global Settings
Dialog

o Edit PDB search paths... > shows the File Location settings page for PDB files.

Edit symbol lookup options... *» shows the Symbol Lookup settings page

Edit symbol server options... * shows the Symbol Servers settings page

Edit symbol load preferences... * shows the Symbol Load Preferences settings page

Edit symbol debug options... * shows the Symbol Misc settings page
3.12.5 Symbol Path Truncation

E Tools menu * Symbol Path Truncation... * shows the Symbol Path Truncation dialog

The Symbol Path Truncated warning dialog
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The symbol path truncated warning dialog is displayed to warn you when the symbol path is too long.

Symbol Path Truncated ? .

The symbaol path was truncated at 900 characters because it was 1419 characters long. Learn mare. ..
Symbols for some DLLs may not be found because the path was fruncated.
Edit your symbal paths to remove unwanted and old entries from the symbaol search path.

Length Total Path A
39 671 Ehomtcimemory32itabsenddebugBval_xb4
43 714 Ehom\cperformanceValidatoritabsen/ debug
a7 761 Bt cperformanceValidator\tabsernd debugBwval
a7 208 EhomchperformanceValidatortabsent debug_x 64
5 259 Ehom\ c\performanceValidator\tabsern/ debugBval x84
45 904 Etvomt o performanceValidatoritabsensirelease
43 953 EhomtvcperformanceValidatortabsensreleasebval
49 1,002 E\om\c\performanceValidatoritabsentrelease_xbd
23 1,055 Ehem\c\performanceValidatortabsenstreleasebval_x 64 "

Edit Symbol Paths... | | Always show ﬂ

e Edit Symbol Paths... > shows the file locations dialog so that you can edit the paths used for
subsequent runs of the program.

You can choose when this dialog is displayed.

e Always show » The dialog is always shown when the symbol path is too long.

e Show when path changes » The dialog is shown when the symbol path is too long, but only if the
symbol path is different than last time this warning was shown.

e Never show » The dialog is never shown.

Whether this dialog is displayed or not there is always a warning message written to the diagnostic

window when the symbol path is truncated.

The display lists each path with it's length (including the unshown ;' path separator) and the total length
so far so that you can see which paths exceed the truncation point (length and total displayed in red).

Any paths that don't exist on this computer are displayed in red.

Why is this dialog displayed?

You may see a Symbol Path Truncated warning dialog in some rare circumstances.
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This dialog is displayed when the symbol path that has been calculated to pass to DbgHelp.dll to load
Microsoft debugging symbols (found in .PDB files) is too long.

If the symbol path has been truncated because it is too long it is possible this may mean that some
symbol searches will fail, resulting in failure to load some symbols. We display this dialog so that you
are aware that the symbol path is too long and would benefit from editing to make the symbol path
shorter.

Passing a symbol path that is too long to DbgHelp.dll will cause the program being tested to end with an
EXCEPTION_INVALID_CRUNTIME_PARAMETER C runtime error. This happens because internally
DbgHelp.dll is using a fixed length array to format a string. To prevent this fatal termination of the test
program we limit the length of the path passed to DbgHelp.dll.

Typically if a path that is long enough to cause this problem is passed to DbgHelp it's because the
number of paths in the calculated path contain paths not relevant to finding symbols for the test program.
We use the Symbol Path Truncated warning dialog to show you the calculated paths so that you can
work out which paths to delete.

The calculated symbol paths come from several places:
e File locations PDB paths

e Symbol server symbol storage directories
e Symbol handling environment variables

Fixing the symbol path

For this example, we are testing the program E:\om\c\3RD_SRC\cdplayer\Release\cdplayer.exe

In the image shown above you can see that seven paths exceed the truncation limit, one of the 7 paths
doesn't exist.

To work out what to do we need to do sewveral actions:

1. Looking at the environment variable settings shows that none of the environment variables are
being used. We do not need to consider the content of these environment variables.

2. Examining the symbol servers shows that C:\Users\Admin is a local symbol storage location. We
should keep this path.

3. We should delete the path that doesn't exist: E:
\om\c\testAppsl\testStdinStdoutRedirectEx\Release. We do this using the file locations dialog
by clicking Edit Symbol Paths... then click Delete invalid.

4. Examining the paths in the file locations dialog we can identify any paths not relevant to the
program we are testing. In this case the following paths are not relevant and can be deleted.

E:\om\c\testApps\testStdinStdoutRedirect\Release
E:\om\c\testApps\testAppTheReadsFromStdinAndWritesToStdout\Release
E:\om\c\testApps\testSimpleMemoryLeak\Release
e:\om\c\3rd_src\cppunit-1.12.1\examples\cppunittest\release
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e:\om\c\3rd_src\cppunit-1.12.1\examples\cppunittest\releasedll

3.12.6 Instrumentation Logging Data

Instrumentation Log Data

It can be very useful to know why your code hasn't been instrumented. For example, a file or part of a file
you were expecting to receive coverage information may have been excluded by one or more of the
class, file, DLL or or other filters in the Global Settings dialog.

To log details of why dlls, source files, classes, methods and functions are not instrumented, first switch
on the instrumentation logging settings.

Once enabled, and a session has started, you can view a list of the files that have not been instrumented
via the Tools menu.

E Tools menu * Instrumentation Logging Data... * shows the Instrumentation Log Data dialog

i Instrumentation Log Data ? *

# /' Filename / Function Reason
1 ehom\c\performanceValidator\tabsen/release\sviperformancevalidatorstub.dll Mot instrumented because it is a Software Verify ...
2 ehom\c\performanceValidator\tabsen/release\sviUdisB6.dIl Mot instrumented because it is a Software Verify ...
3 Elom\c\performanceValidator\pvExample\Debug10_0\dbghelp.dil Mot instrumented because it is a third party ven...
4 ehomi\c\performanceValidatoritabsensirelease\sviMapFileDLLnonMFC.dll Mot instrumented because it is a Software Verify ...
5 efom\c\performanceValidatoritabsenfrelease\sviPelnfoCRT.dII Mot instrumented because it is a Software Verify ...
6 elom\c\performanceValidator\tabsen/release\sviSupportCRT.dII Mot instrumented because it is a Software Verify ...
7 Ehomi\c\performanceValidator\pvExample\Debug10_0\BorDebug.dil Mot instrumented because it is a third party ven...

Refresh |

The dialog shows:
e log order
o the name of the item that hasn't been instrumented
o the reason why each item wasn't instrumented
Example reasons why an item might not be instrumented include the following:
e MFC file ignored
e Microsoft C Runtime file ignored
e Microsoft DLL ignored

e CRT DLL ignored
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Software Verify's own DLL ignored

e Class or function excluded by class and function filters

File extension excluded by hook source file type filters

Files excluded by source files filters

3.12.7 Instrumentation Failure Data

Instrumentation Failure Data
It can be very useful to know which functions in your code failed instrumentation.

You can view a list of the functions that have failed instrumentation via the Tools menu.

E Tools menu * Instrumentation Failure Data... * shows the Instrumentation Failures dialog

::Z Instrumentation Failures ? X
Filename (1,157) Line N/ Symbol Reason -
CAWork\VantagePoint\ VP -Main\ VP -Main\7zip-cpp\7zpp\Usefu... 12 SevenZip:UsefulFunctions:GetCompressionGUID Dizallow computed unconditional
CAWork\VantagePoint\ VP -Main\VP-Main\7zip-cpp\7zpp\Archi... 15 SevenZiptintl:ArchiveOpenCallback: ArchiveOpentCallback Dizallow computed unconditional
CA\Work\Tools\Chromium Embedded Framework\84-bit\cef_bi.. 24 CefFileDialogCallbackCToCpp: Continue Dizallow computed unconditional
CAWork\VantagePoint'VP-Main\ VP -Main\VP Chromium\VPChr... 26 CVPLibResourceHandler:ProcessRequest Disallow computed unconditional
chworktoolshvepkg_libraries\xB4-windows-statictinclude\boos. . 29 boost:system::detail::system_category_condition_win32 Disallow computed unconditional
C:\Work!\VantagePoint\VP-Main\ VP -Main\OptionsPropertiesSh... 33 COptionsPropertiesSheet: COptionsPropertiesSheet Disallow computed unconditional |
CA\Work!\Tools\RapidISON\ActiveInclude\rapidjsonterrofienh 36 rapidjson:GetParseError_En Disallow computed unconditional |
CA\Work\Tools\vepkg_libraries\wepkgblds\boost-regex\src\ost-... 38 boost:re_detail_500:inplace_destroy<boost:re_detail_500::saved... Disallow computed unconditional |
CAWork\VantagePoint\VP-Main\VP-Main\7zip-cpp\7zpp\Seven... 39 Sevendip:SevendipArchive:~SevenZipArchive Disallow computed unconditional |
CA\Werk\Tools\vepkg_libraries\xf4-windows-static\include\boo... 39 boost:exchange<boost:locale:localization_backend_manager,... Failed to disassemble v
£ >

The dialog shows:
e the file name of the item that hasn't been instrumented
e the line number of the item that hasn't been instrumented
e the symbol name of the item that hasn't been instrumented
e the reason why each item wasn't instrumented
Example reasons why an item might not be instrumented include the following:
¢ Disallow computed unconditional jmp
o Failed to disassemble

e Found privileged instruction
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3.12.8 Find

Finding data in the views
In most views it's useful to be able to search the statistics for data of interest.

E Tools menu * Find... * search for text in the current tabbed view

Or use the Find icons on the Tools toolbar.
219 \ @0

The find dialog will be displayed. Depending on the active main tab, you'll see one of three different
versions.

The Statistics and Relations tabs show a find dialog like the one below, with many different columns to

search in:
Statistics Find Data 7 >
Text to search for:
| Fird |

Select the columns to zearch.
[ Class [ Taotal [ Casze senzitive
[ Method [ Total % [ Match whale word
v Class:Method [ Average C Search Up
[ Address [ Awerage % & Scarch Down
[ Module narme [ Longest
[~ Filename [ Longest %
[ Wigit Count | Shortest
[ Wigit Count & | Shortest %
[ Mumber of Children [ Children

[ Children %

[ Parent

-

Farent % Claze

The Line Times version shows a similar looking dialog, but with fewer columns in which to search:
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File and Line Find Data

Text to gearch far;

? >

Select the colunns to search.
v File

[ Wigit Count

[ Total

[ Awverage

[ Shaortest

[ Longest

| Find |

[ Caze zensitive

[ Match whole word

" Search Up

* Search Down

Cloze

The Call Tree, Call Graph and Analysis views all show fewer criteria with which to search the tree data.

Call Tree Find Data

Text to gearch far;

4 pod

Select the criteria to search.
v Clazs:Method

[ Address

[ Module name

[ Filename

| Find |

[ Case sensitive

[ Match whole word

" Search Up

* Search Down

Cloze

The dialogs all have a similar behaviour, differing only in the list of checkboxes for each searchable

criteria in each tab.

The dialogs don't block interaction with the data views so you can keep them open while you inspect the

results or continue searching.

Common options on all find dialogs

The controls on the right of each find dialog are the same in each version.

e Text to search for ¥ enter the search terms

e Case sensitive * tick to make the search match the case of the search terms exactly

e Match whole word * tick to match the terms only if they're not part of longer words
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If searching for numerical values, entering something like 1,330.71 would count as one 'word'.

o Search Up/Down » set the search direction relative to the currently selected row in the data

e Find > highlights the next matching row, or beeps to indicate no match found

Controls unique to each find dialog

The left hand options on each dialog are labeled with one of the following:
e the name of a column of data - for tabs with tabulated data
e the name of an item of information - for tabs with tree data formats

Tick one or more boxes matching the criteria you want to search.
3.12.9 Reset All Statistics

Resetting statistics

It's not uncommon to want to clear all the performance data gathered during the session so far, and then
continue monitoring without restarting the session.

Resetting the statistics does exactly that.
E Tools menu *» Reset All Statistics » reset all the collected statistics

Or use the Reset All Statistics icons on the Session toolbar.

So|@®

The way this works is that a message gets sent to the stub monitoring the target program.

All threads in the target program get suspended whilst the statistics are reset.
Once reset, all the threads are resumed and new values for the statistics are calculated.

There may be a slight pause before the statistics are reset.

3.13 Software Updates

This topic cowvers the three items on the Software Updates menu:

o checking for software updates
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e configuring your update schedule

e renewing your software maintenance

e setting your software update credentials
setting the software update directory

Software updates

If you've been notified of a new software release to Performance Validator or just want to see if there's a
new version, this feature makes it easy to update.

E Software Updates menu * Check for software updates * checks for updates and shows the
software update dialog if any exist

An internet connection is needed to be able to make contact with our servers.

& Before updating the software, close the help manual, and end any active session by closing
target programs.

If no updates are available, you'll just see this message:

Check for software updates, >

Mo new updates are available for Performance Validator

E Note that evaluation versions cannot be updated.

Software Update dialog

If a software update is available for Performance Validator you'll see the software update dialog, unless
your maintenance has expired.

Software update download confirmation (Maint [D: 334588336) >

A, zoftware update iz available for Performance ' alidator,

Do you wish o install Performance Y alidator 'W5.837

Yes, Download and Instal | Don't download, ask me later Skip this wersion, don't tell me about it again |

Software update

Software update options. .. | I anage software maintenance... |

Software maintenance ends: 2021-05-29

Copyright © 2002-2025 Software Verify Limited



The User Interface 251

o Download and install * prompts you for log-in details if not known, and then downloads the
update, showing progress

= you haven't set login credentials, you may be asked for your user email and password,
which you'll have received when you purchased Performance Validator or subsequent update
email.

Software update login details (Maint 1D: 11074%6136) ? Pt

T o renew automatic software updates vou need to zpecify pour login details.

These detailz were provided ta you when you purchazed Perfarmance W alidatar.

E mail Address: |

Pazzwiord: |

k. | Cancel

Once logged in, the download will start:

Downloading Performance Validator 5.89 (Maint |D: 334588336) pod

Dawrloading Perfarmance W alidator 5.89

-

7084 KB of 37021 KB [(20.5%)

Once the update has downloaded, Performance Validator will close, run the installer, and restart.
You can stop the download at any time, if necessary.

Don't download... *» Doesn't download, but you'll be prompted for it again next time you start
Performance Validator

Skip this version... * Doesn't download the update and doesn't bother you again until there's an
even newer update

Software update options... > edit the software update schedule

Manage software maintenance... » opens your browser ready for maintenance renewal

Problems downloading or installing?

If you see an error dialog indicating that a connection can't be found and you're sure you're online, try
restarting Performance Validator and try again.

If for whatever reason, automatic download and installation fails to complete:
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o Log in to https://www.softwareverify.com/authdownload.phpE% with the details provided when you

purchased Performance Validator
e Download the latest installer manually, via one of the .exe, .xyz or .zip files that are available

Make some checks for possible scenarios where files may be locked by Performance Validator as
follows:

Ensure any open sessions are completed

Ensure any target programs started by Performance Validator are closed

Ensure Performance Validator and its help manual is also closed

Ensure any error dialogs from the previous installation are closed

Check the svliHtmlHelpHelper.exe Process is not running
Hawe your license details handy as you may need to copy information into the license dialog.

You should now be ready to run the new version.

Software maintenance expiry

If the software maintenance period has expired you won't be able to automatically update Performance
Validator as above.

Instead, you'll see the software update maintenance expiry dialog:

Software update maintenance has expired (Maint |D: 1811%60464) >

The saoftware update maintenance penod for Performance Yalidatar hazs expired. 2020-05-29

t anage software maintenance. .. | don't need any more updates

You can manage your software maintenance or choose to stop receiving any more software updates.

Software update schedule

Performance Validator can automatically check to see if a new version of Performance Validator is
available for downloading.

|E| Software Updates menu * Configure software updates * shows the software update schedule
dialog

The update options are:

e never check for updates
o check daily (the default)
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e check weekly
e check monthly

The most recent check for updates is shown at the bottom.

Software update schedule (Maint 1D: 1107406136) ? et

Perfarmance alidator can check for software updates on a regular basis.
" Wever check for updates
* Check for updates every day
(" Check for updates once a week

(" Check for updates once a month

bzt recent check for updates was performed on 2020-07-09

s | Cancel

Managing software maintenance

E Software Updates menu * Renew software updates * shows the software update
maintenance renewal dialog

Software update maintenance renewal (Maint ID: 1777673192) pod

The software update maintenance penod expiny date: 2020-11-22

Henew zoftware maintenance. . Cloze

Your maintenance expiry date is shown. If you don't need to do anything just Close the dialog.

e Renew software maintenance * Opens your browser, logging you in to our website[d from which
you can purchase maintenance
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Managing software update credentials

You can configure your software update credentials within the application.

E Software Updates menu » Set software update credentials * shows the Software update
login details dialog

Software update login details (Maint [D: 1107496136) ? >

To enable automatic zoftware updates you need to specify your login detailz.

These detailz were provided o you when you purchazed Performance Y alidator.

Email Address: | EmaET (e

HENERRERNERERRER

Pazgwiord:

k. I Cancel

The text will be shown in red if the email address looks incorrectly formatted.

Testing the login details checks they're valid:

o Test login details * check your entered details are valid (requires an internet connection)
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Valid details will be confirmed:

Legin details *

Login details are valid.

Invalid details may mean you entered credentials for another application in the Validator suite,
or they could have been entered incorrectly.

Legin details *

Login details are not valid for Performance Validator.,

Please check that you have the correct login details far this
software tool.

You should have received the correct credentials when you purchased Performance Validator, or
with any software update emails.

If you experience problems, check with your system administrator or contact Software Verify.

If you need to clear the update credentials, you can do this directly from the menu.

E Software Updates menu * Reset software update credentials » clears the email and
password details stored in the application

You will be asked to confirm the reset. After resetting the credentials, no software updates will
occur.

If you later need to restore your credentials, you should have received that information when you
purchased Performance Validator, or with any software update emails.
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Confirm Reset Software Update Credentials

You are about to clear the software update credentials.
This will clear the software update email address and password.

Once reset you will no longer be able to download software from the
Performance Validator user interface,

You will still be able to login to the website to download software
updates.

If you need to restore the software update credentials this information
is present in the email sent to you when you purchased the software.
This information is also in every software update email.

Please confirm that you wish to reset the software update credentials.

Software update directory

It's important to be able to specify where software updates are downloaded to because of potential
security risks that may arise from allowing the Tvp directory to be executable. For example, to
counteract security threats it's possible that account ownership permissions or antivirus software blocks
program execution directly from the Tvp directory.

The TMP directory is the default location but if for whatever reason you're not comfortable with that, you
can specify your preferred download directory. This allows you to set permissions for TMp to deny
execute privileges if you wish.

|E| Software Updates menu * Set software update directory * shows the Software update
download directory dialog

Software update download directory ? *
Software updates will be downloaded to the location specified below:
Browse. .
Fezet

Ok, | Canicel |

An invalid directory will show the path in red and will not be accepted until a valid folder is
entered.

Example reasons for invalid directories include:

o the directory doesn't exist
o the directory doesn't have write privilege (update can't be downloaded)
o the directory doesn't have execute privilege (downloaded update can't be run)
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& When modifying the download directory, you should ensure the directory will continue to be valid.
Updates may no longer occur if the download location is later invalidated.

o Reset > rewerts the download location to the user's Tvp directory

The default location is c:\users\ [username] \AppData\Local\Temp

3.14 Sessions: Load, Save, Export, Close

Working with sessions
Sessions with Performance Validator can be saved to and loaded from a file so that you can:
e share the session with a colleague
e examine the session at a later date
e compare the session with another session
e create baseline sessions for use in regression tests

Sessions can be even exported in HTML and XML formats.

& vou can hawe multiple sessions open at once, which is necessary for comparing loaded sessions.

Closing a session
When you've finished working with a session it can be closed.
E File menu *> Close Session... * closes the session, clearing the displays
Closing a session may happen automatically if you start a new session and the session count limit is 1.

If the maximum session count allows, closed sessions still appear in the Session Manager, where they
can be reopened or deleted.

Session Filename

The session filename is displayed as the first line of the diagnostic data on the Diagnostic tab.
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B nativesxarmple_x64.pvm_x6d -

File Launch Edit Settings Managers Tools Data Views Software Updates Help

wmBR % AL/ OO |
- -
Calistack ] | Statistics ] | F
Diagnostic | Stdout | Env Vars |
Shiow: I.-i'-.ll ;I Eilter:l Apply Filter I
D | Message
Session Filename Evnativesxarmple_xBd. pvrn_x 64
Information Performance Validator x4 8.07
Information Windows Version: 10,0 Windows 10
Information Service Paclks 0.0

3.141 Loading & Saving Sessions

Loading sessions
Load a session using any of the following options.

E File menu * Open Session... * open a previously saved session from file ( *.pvm )

Or click on the Open Session icon on the standard toolbar.

M=l

Or use the shortcut:

+ E Open session

If you have a limit of one session to be open at a time, any open session will be closed first, otherwise
you can open multiple sessions at a time.

Saving sessions
Sawe a session using any of the following options.

E File menu * Save Session... * sawes all the session data to a file ( *.pvm ), prompting for a file
name if necessary

E File menu * Save As... * saves the session to a new file
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3.14.2

Or click on the Save Session icon on the standard toolbar.

==?

Or use the shortcut:

+ Sawe session

Unlike exports, there are no options here, as all the session data is saved.

Exporting Sessions

Exporting to HTML or XML

Exporting sessions allows you to use external tools to analyse or view session data for whatever reasons
you might need.

You can export to HTML or XML format:
E File menu * Export Session... » Choose an HTML or XML Report * shows the Export
Session dialog below
Exporting is not saving
You can't import session data.

Use save and load if you want to save session data for loading back into Performance Validator at a later
date.

The HTML and XML export session dialog

For HTML or XML export, the same dialog is used, but the call tree and call graph options are
disabled for XML.
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Export Session

Report

Report Descrption

Export

Cancel

Fepart style;

{* Stahistics report

Iv Murmber of children v
v Address v
v Clazz v
v Method / Function name v
¥ Filename v
v Module name [DLL/E=E) v
v Call count v
v Call count % v
Iv Shortest time v
Iv Shortest time % v
" Hatspat call ee
" Hatspat call graph v
=
.05 7

File

il

Function time

Function time %

Taotal time [child and function)
Tatal tirme [child and function] &
Ayverage time

Ayerage time &

Child tirme

Child tirme %

Longest time

Longest time %

Output; |I:Iut|:|ut to zingle file

[ Owenwrite existing file

=

File: |e:"-.u:um"u:"xperfu:urmann:e‘-.r‘aIidatu:ur'xtal:usew\release\perfurmanct Browsze. ..

Format, [HTML [HTHL]

-]

Encoding: |L|TF-1 6 LE Mwfindows Unicode]

=]

Report description

The optional description is included at the top of the exported html in the description field.

e Description » enter a meaningful description or just leave blank

If no text is entered the description is omitted from the export.

Report Type
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e Colour Coded Report * generate a colour coded report
Only HTML reports can be colour coded:

Colours used will be those set for use in the various displays.

Report style

The report can take the form of a table of statistics or a hierarchical call tree or graph:

o Statistics report » exports tabulated data with all the checked items below, similar to the Statistics
tab view

The exported report can be generated on a per source-file basis, or as a concatenated set of
performance data - see the File section below.

o Hotspot call tree * exports hierarchical data similar to the Call Tree tab view

e Hotspot call graph * exports hierarchical data similar to the Call Graph tab view

Options when exporting trees and graphs

Exported HTML trees and graphs are interactive in that items can be expanded and collapsed and are
colour coded according to the current colour scheme.

You may not want to export functions that are below a certain threshold contribution to the total time

e Filter threshold * enter a threshold percentage value between 0.00 and 1.00

Any functions below the threshold will not be exported.

Trees and graphs can produce colour coded reports and may have recursive nodes:

e Colour coded report * produce a coloured or monochrome export

The colours used are the same as in the various displays in C++ Performance Validator.

¢ Indicate recursive * mark recursive nodes in the report with [R]

When exporting as a call graph the items can also indicate linked nodes:

¢ Indicate Other Node » mark nodes found elsewhere in the graph with =>

Statistics report content
When exporting a statistics report, all the ticked items on the dialog will be included.

Function details (names and locations)
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Number of children * number of child functions

Address » function address

Class » class name

Method / Function name *» method name (or function name if no class
Filename » filename containing the function

Module name * name of the module containing the function

Statistics (counts and timings)

Call count * number of times the function is called

Call count% * as a percentage of all function calls made

Function time » the time a function takes to execute

Function time % » as a percentage of runtime

Total time » the time a function and its child functions take to execute

Total time % » as a percentage of runtime

Average time * average time a function takes to execute

Average time % » as a percentage of runtime

Child time * the time a function's child functions take to execute

Child time % * as a percentage of runtime

Shortest time * the shortest time a function and its child functions take to execute
Shortest time % » as a percentage of runtime

Longest time » the longest time a function and its child functions take to execute
Longest time % » as a percentage of runtime

File section

Output > Choose whether to export everything to a single file, or one output per source file
For multi-file reports an additional index.html or index.xml file is also created.
This only applies to the statistics report, not the call tree or graph output.

Overwrite existing file > check if you don't want to be warned about overwrites when exporting as
a single file

File/Directory * type the export location or Browse to a location
Enter the filename for single file export, or the directory path for multi-file export.
Format »> set whether exporting HTML or XML

This defaults to the original menu option selected, but is included here to more easily export one
format and then the other.

E If you need to customise your HTML, we recommend first exporting a detailed XML report
and using that to generate an HTML report styled as required.

¢ Encoding * set whether UTF-16 LE, UTF-8 or ASCIl encoding. By default the exported file is saved in
the Windows Unicode format UTF-16 little endian. You can also save in UTF-8 and ASCII. ASCII has
no byte order mark at the start of the file.
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Ready to export?

e OK (at top right) * start exporting the session data

Once the export is complete, a confirmation dialog will be displayed.

Exported session as HTML *

The zession hasz been exported successiully.
e homchperformancey alidatorstabzerreleaze performance alid. html

Wigw files in Windows Ewxplorer..

[ Dor't digplay this dialog again

The links in the dialog provide direct access to either the export directory in Windows Explorer, or to
open the exported file itself using the default application for xml or html files.

If you produced a multi-file export then the browser link will be for the index file, as above.

3.14.2.1 XML Export Tags

The XML tags used to export session data from Performance Validator are outlined below.

This information may be useful to reformat the details for use in another tool or application. Alternatively if
you need a custom HTML format, you can first export the XML and use that to generate the HTML.

Application and program details

An exported XML file starts with a few details about Performance Validator and the target program:

<XML>
<VALIDATORINFO>Performance Validator information online</VALIDATORINFO>
<VALIDATOR>Product name</VALIDATOR>
<VALIDATORVERSION>Version</VALIDATORVERSION>
<VALIDATORDATE>Build date</VALIDATORDATE>
<VALIDATORTIME>Build time</VALIDATORTIME>
<TITLE>Target program name</TITLE>
<EXITCODE>Program exit status code and description (if collected)</EXITCODE>
<INFO>Information about the report type</INFO>

Performance data

The header information abowe is followed by a series of Performance Data tags containing the statistics
that were selected for export.

Below is a typical example from the example program - see the Export Session Dialog for an explanation of each item.
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<PERFORMANCE_DATA>
<NUM_CHILDREN>3</NUM_CHILDREN>
<ADDRESS>0x0000000000415940</ADDRESS>
<CLASS>CNativeExampleDoc</CLASS>
<METHOD>AssertValid</METHOD>
<MODULE>nativeExample.exe</MODULE>
<FILENAME>c: \program files (x86)\software verification\c++ performance validator\examples\na
<FUNCTION>1,929.20</FUNCTION>
<FUNCTION_PERCENT>1.88</FUNCTION_PERCENT>
<AVERAGE>0.02</AVERAGE>
<AVERAGE_PERCENT>0.00</AVERAGE_PERCENT>
<CHILD>1,886.08</CHILD>
<CHILD_PERCENT>1.84</CHILD_PERCENT>
<CALL_COUNT>253,598</CALL_COUNT>
<CALL_COUNT_PERCENT>0.81</CALL_COUNT PERCENT>
<TOTAL>3,815.28</TOTAL>
<TOTAL_PERCENT>3.71</TOTAL_PERCENT>
<LONGEST>0.09</LONGEST>
<LONGEST_PERCENT>0.00</LONGEST_PERCENT>
<SHORTEST>0.00</SHORTEST>
<SHORTEST_PERCENT>0.00</SHORTEST_PERCENT>

</PERFORMANCE_DATA>

3.15 Starting your target program

Starting options

There are seven ways to start a target program and have Performance Validator collect data from it.
e Launch your program in a specified directory, with as many command line arguments as you want
e Inject Performance Validator into an already running program

e Wait until a specific program starts to run before attaching to it - e.g. for programs started as an
OLE server

» Monitor a senvice

e Monitor IIS and ISAPI

e Use the Native API to start Performance Validator from code that you control

o Start Performance Validator from the command line, allowing you to automate your use of

Performance Validator

Modules without PDB files and without MAP files

For your application to be processed for performance data, each module to be monitored must have a
PDB file with debug data, or a MAP file with line number data.
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Use the Debug DLLs dialog to see whether debug information was not found for any modules, and check
the Diagnostics tab for failure messages.

3.15.1 Launch Chooser

The launch chooser is displayed when you click on the rocket icon on the toolbar.
AP 7N ¥e

There are multiple application types and senices that you may wish to use. The launch chooser provides
the mechanism for making that choice.

Launch Application or Service 7 >
Applications

Launch Mative and .Met Applications |

Launch .Met Core Applications |

Services

Monitor a Service |

Web

ASP.Met Core Web Application

ASP.Net (WDS)

ISAPI (IIS)

ASP.Net (II5) |

Each button will display the launch dialog associated with the instruction displayed on the button.
Applications
e Launch Native and .Net Applications

e Launch .Net Core Applications

Services
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e Monitor a Senice

Web

o ASP.Net Core Web Application

e ASP.Net with IS

o ASP.Net with Web Development Server

o ISAPI with IS

= vou can repeat the choice made using the launch chooser by using +
3.15.2 Launching the program (native and .Net)

Launching the application
Having Performance Validator launch your program is the most common way to start up
When you're ready to start running a target program:

E Launch menu » Applications * Launch Application... > Shows the launch program wizard or
dialog below

Or use the shortcut:

Start application

= You can easily re-launch the most recently run program.

User interface mode

There are two interface modes used while starting a program
e Wizard mode guides you through the tasks in a linear fashion
¢ Dialog mode has all options contained in a single dialog

All the options are the same - just in different places.

In this section we'll cover the Wizard mode first and the Dialog mode later.

The start application wizard

On first use, the wizard appears with fields cleared, but here's an example with a few fields set:
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Start application wizard ? >

Select an application ta start.

Previouzly started applications are shown in the list at the battom of the wizard, with their startup directory and
cammand line arguments. IF pour application iz dizplayed in the list, you can select it repeat the launch of the
application,

Application to start:

IE:\nm'\c'\performance\r‘aIidator'\examples'\naliveExample\H eleazel0_OhnativeE wample exe Browsze...

Application to monitar [*exe]:

5.

IE:\nm'\c'\performance\r‘aIidator'\examples\naliveExample\Helease1 0_0O%nativeE wample. exe LI Edit

Command Line Arguments: Launch caunt: |1 'I

Startup Directon:

IE:'\Dm\c\perfl:urmance\p"alidatm\e:damples'\nativeEHample'\HeIeasﬂ an Dvir...

Ervvironment W ariables [owvernide global environment variables]
| Edi...

File to zupply to gtdin [leave blank for none);

I Browze. ..

File to supply to stdout [leave blank for none]:

FIk

I Browse...

Click the Reset button to clear the fst @ FulPah C InageMame U | Reset |

Admin Application Arguments Directory Environment
Edomicimemory32itabsens\ Releas... Eromicimemory3ditabser/\Release
Ehemn\c\performanceValidatorexa... Ehom\ciperformanceValidateriexa...
Ehom\c\performanceValidatorexa... Etom\c\performanceValidatorexa..,
EhomicperformanceValidatorexa... EhomicperformanceValidatorexa...

<< Prev Mest > Cloge |

Enter the details for your program, or if you want to run a previous program select it from the application
list to repopulate the details.

After entering the details click Next >> for the next page of the wizard.

Administrator privileges when launching your program

The following applies only if you did not start Performance Validator in administrator mode.

Anywhere you see the > icon indicates that administrator privileges will be required to proceed.

If you started Performance Validator in administrator mode, you won't see any of these warnings, and
everything will behave as normal.
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Page 1: Entering details

e Application to start > type or Browse to set the program name to launch

You can also choose a batch file and the first executable started in the batch file will be
launched.

You can also choose a powershell script and the first executable started in the powershell script
will be launched.

Manually typing a path will show red text until a valid path is entered, after which the text
becomes black.

e Application to monitor *> choose the application that actually gets monitored

This will typically just be the program that you set to start - unless otherwise specified.
Alternatively you can monitor another application which will get launched by the start program.

If the start application has already been added to the Applications to Monitor settings with a
default application then that default will be entered here automatically.

Otherwise, if nothing has been set up yet, you can do it from here:
o Edit... > set the child applications that can be monitored for the start program

This uses the Applications to Monitor dialog - which is exactly equivalent to using the
Applications to Monitor settings page.

A fallback option is to start monitoring <<any application that is launched>>.
E If in doubt, just use the same as the start application.

=} See also: Application to Monitor settings

e Launch Count » when monitoring a child application, set its n' invocation as the one to monitor

If the application to start is the same as the application to monitor then this is set to 1 and
cannot be changed.

This will be reset to 1 every time the Application to Monitor field selection changes.

E If in doubt, leave it set to 1.

= See also: Launch Count.

e Command Line Arguments *> enter program arguments exactly as passed to the target program

o Startup Directory *> enter or click Dir... to set the directory for the program to start in
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When setting your target program, this will default to the location of the executable

e Environment Variables * click Edit... to set any additional environment variables before your
program starts

These are managed in the Environment Variables Dialog.

o File to supply to stdin *> optionally enter or Browse to set a file to be read and piped to the
standard input of the application

o File to supply to stdout » optionally enter or Browse to set a file to be written with data piped from

the standard output of the application

Page 1: Using details from a previous run
The list at the bottom of the wizard shows previously run programs.
Selecting an item in the list populates all the details above as used on the last run for that program.

You can still edit those details before starting.

Full path > shows the full path to the executable in the list
e Image Name »> shows the short program name without path
e Delete * removes a selected program from the list

e Reset * clears all details in the wizard - including the list of previously run applications below

The Admin column in the list of previous runs may show a > symbol to indicate a requirement for
administrator privileges in order to run the program. This is automatically detected from the program's
manifestls.

Page 2: Data collection and redirection

Depending on your application, and what you want to test, you may want to start collecting data
immediately, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster not to
collect data until the program has launched.

o Type of data collection » Are you only interested in Native data, .Net data or both Native data and
.Net data?

Collect data from these erecutable types.

Mired Mode = |

Perfarmance profiling data will be collected from bath native code and .Met code.
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¢ Native Only * Ignore all .Net data in the target application.
¢ .Net Only * Ignore all Native data in the target application.
¢ Mixed Mode * Collect both Native and .Net data from the target application

This setting cannot be changed after the application is launched

e Collect data from application » if it's the startup performance you want to monitor, then obviously
start collecting data from launch

[f you want to collect data from the application from the instant that Performance Y alidator attaches to the process,
zelect the Collect data fram application check bow.

[v Collect data from application

= See the section on controlling data collection for how to turn collection on and off after
launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated

[f you want to callect perfarmance data abaout function times, select the Callect function times check box.

[v Collect function times

e Collect line times » tick to allow individual line timings to be calculated
If pou want to collect performance data about ine times, zelect the Collect line times check box.

[ Collect ine times

A warning dialog may be displayed to remind you of the possible performance slowdown when

using line timing.

Line Timing Warning
E nabling line timing will cauze vour application to wn ver glowly, pogzible 100 tmes slower than normal,

Wie recammend that you anly uze line timing when you know which method(z] wou wizh ta time.
YWe alzo recommend that vou uge filkers to izolate the instrumentation o thoze methads vau wish b line timne.

[ Do nat show this warning again

ze line timing Do naot wze line timing

This warning only appears if the Enable line timing warning option on the Performance settings

is checked.
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The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the

Line Timing Filters page of the global settings dialog.

o Redirect standard output * Controls redirection of stdout and stderr
Use this option if you want to collect the output of stdout and stderr for later analysis.
Be aware that if the output of the program under test generates a lot of data via stdout or stderr
that this data will need to be stored in memory and could exhaust Performance Validator's
memory.

e Display command prompt * Shows or hides the launched application.
If you are collecting stdout and stderr you may not be interested in viewing the application (or
the command prompt if it is a console application). This provides you the option to hide the

application when it is running.

Be aware that if you hide a command prompt you will not be able to type anything into the
application.

b= Unchecking function and line times means not collecting any data at all!

Page 3: Summary and starting your program
The last page is just a summary of the options you have chosen.
E Something missing? The choice of launch method is no longer necessary and has been removed.
If you're happy with the settings, go ahead:
o Start Application... * start your program and attach Performance Validator to it

e Cmd Line... > display the command line builder
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[z2 Start application wizard ? >

Y'ou have selected the application shown below to start.

Application to stark:

|E:\nm'\c'\performance\r‘aIidator'\examples'\naliveEHample\H eleasel0_Ohnativek wample. exe

Application to monitar:

|E Aamhchperformancel alidatoreramplesnativeE xamplet\Releaze10_DhnativeE xample.exe

Command Line drguments:

Startup Directan:

|E:'\Dm'\c'\perfnrmance\-"alidatnlkexamples\nativeEHample'\HeIeasﬂ on

Ervironment Y ariables

File to supply ta stdin [leave blank for none):

File to supply to stdout [leave blank for none]:

Mixed Made Data will be collected fram the application az soon as Performance Yalidator attaches to the application.
et Framesork, D

Ta start yaur application with the settings shown, click the Start Applization buttan,

Crnd Lirne...
<< Prev ‘ Start Application... | Close

Administrator privileges in wizard mode

If administrator privileges are required you'll be reminded of the need to restart here:

@ Requires a regtart with Administrator privileges

To start your application with the settings shown, click the Start Application buttan,

< Prev ‘ @ Start Applcation... M
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e Start Application... > shows the Administrator Privileges Required confirmation dialog before
restarting

Administrator Privileges Required

Launch and inject into a process

To perform the requested operation pou need to restart Pelformance Yalidator with administrator rights.

@ Regtart with gdministrator privileges... Continue without Administrator privileges

Dialog mode

In Dialog mode, all the settings are in one dialog which looks very much like the first page of the launch
wizard abowe.

At the top are the options to collect line times and to start collecting data immediately.
e Launch » start your program and attach Performance Validator to it
e Cmd Line... > display the command line builder

Double clicking a program in the list will also start it immediately.
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izZ Start a Mative/.Met application 4 X

IMiHBd Made vI v Collect data from application W Collect function times Launch

[ Collect line times [ Collect Stdout
Crnd Line. ..

Application [* exe ar ® bat]:

IE:'\0rn\.c:'\perfnrmance\-’alidator'\eHamples'\nativeEHample\.D ebugl 0_0hnativeE ample. exe Browse...

g

Application bo monitor [*exe]:

IE:'\Dm\c'\pelfulmance\-"aIidatol'\examples'\nativeEr:ample’\Debug1 0_0nativeE xample. exe LI Edit. .. |
Arguments: Launch count: |1 LI
Startup Directary:

IE:'\0m\c'\perfu:urmanceVaIidatnr'\euamples'\nativeEHample\D ebugl0_0 Dir

E rwiranment Yariables [override glabal enviranment wariablzs)
| Ed..

File to zupply to stdin [leave blank for nonel:

I Browse. ..

File to zupply to stdout [leave blank for nonel:

A R4

Browse. ..
Prewviously started applications [double click to relaunch] & FullPath " Image Name Delete | Ri=set |
Admin Application Arguments Directory Environment

EMom\c\performanceValidatorexa... EombchperformanceValidatorexa...

C:\Program Files (x86)\Agrar-Office... C:\Program Files (x86)\Agrar-Office...

Administrator privileges in dialog mode

If administrator privileges are required, the Launch button will show the privileges icon reminding you of
the need to restart.

@ Launch |

Browse. .. |

e Launch ¥ shows the Administrator Privileges Required confirmation dialog before restarting.

Administrator Privileges Required *

Launch and inject into a process

To perform the requested operation pou need to restart Performance Validator with administrator rights.

@ Resgtart with Administrator privileges... Continue without Administrator privileges
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If you started Performance Validator in administrator mode, you won't see any of these warnings, and
everything will behave as normal.

How do | use Application to Monitor and Launch Count?

The three fields Application to Start, Application to Monitor and Launch Count work together to
control which application actually gets monitored by Performance Validator.

Let's say we have a program P.
In the simplest case, simply:

e start P
e monitor P
e the Launch Count defaults to 1 and cannot be changed.

If P launches an application and you just want to monitor whatever that is:

e start P
e monitor <<Any application that is launched>>
¢ leave the Launch Count at 1

If P launches an application A and maybe others as well, and you specifically want to monitor only A as
it's launched:

use the Application to Monitor settings to add a definition for P and child applications A
start P

monitor A

leave the Launch Count at 1

If P launches an application A many times and you specifically want to monitor the third invocation:
o use the Application to Monitor settings to add a definition for P and child applications A
e start P

e monitor A

e set the Launch Count to 3

3.15.3 Launching the program (.Net Core)

Launching the application

Having Performance Validator launch your program is the most common way to start up

When you're ready to start running a .Net Core program
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|E| Launch menu » Applications » Launch .Net Core Application * Shows the .Net Core launch

dialog below

Or use the shortcut

+ Launch .Net Core Application

= You can easily re-launch the most recently run program.

s Starta.Met Core application

IMi}(Ed Mode vI I¥ Collect data from application ¥ Collect function times
[T Collect line times

.Met Core application type: .Met Core dotnet.exe arguments:

I Collect Stdout -

Crnd Line...

IFramewnrk Dependent LI I EXEC

Application to launch (*.exe):

Edit...

I C:'\Program Files\dotnet\dothet.exe

Application to launch (*.dl):

Browse...

I E:om'c\testAppsidotietTestApps'Bank\Bank\bin\Debugnetcoreapp 2, 1'\Bank. dl

Application to monitor {*,exe):

Browse...

IC:‘IProgram Files\dotmet\dothet.exe

Arguments:

Edit...

P

Ju

Launch count:

Startup Directory:

Environment Variables (override global environment variables)

2

File to supply to stdin (leave blank for

Edit...

File to supply to stdout (leave blank for

Browse...

111

I Browse. ..
Previously started applications {double didk to relaunch) % FullPath " Image Name Delete | Reset |
Admin Application Arguments Directory Environment
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.Net Core Application Type

.Net Core applications can be self contained or framework dependent. This changes how the launch
dialog works.

* .Net Core application type » choose which type of .Net Core application you are launching

.Net Core Self Contained Application

o Application to launch (*.exe) * type or Browse to set the program name (*.exe) to launch

When you set this value the Application to launch DLL field will be automatically populated to have
the same name as the EXE field but with a .DLL extension.

o Application to launch (*.dll) * type or Browse to set the program name (*.dll) to launch

o Application to monitor > choose the application that actually gets monitored
This will typically just be the program that you set to start - unless otherwise specified.
Alternatively you can monitor another application which will get launched by the start program.

If the start application has already been added to the Applications to Monitor settings with a
default application then that default will be entered here automatically.

Otherwise, if nothing has been set up yet, you can do it from here:
o Edit... > set the child applications that can be monitored for the start program

This uses the Applications to Monitor dialog - which is exactly equivalent to using the
Applications to Monitor settings page.

A fallback option is to start monitoring <<any application that is launched>>.
E If in doubt, just use the same as the start application.

=} See also: Application to Monitor settings

.Net Core Framework Dependent Application
o Application to launch (*.exe) * type or Browse to set the program name (*.exe) to launch

We don't auto-populate this field when you choose the Framework dependent application type. This
because you may have your .Net Core runtime stored in a location that we can't auto-detect.

To accommodate alternate locations for the .Net Core runtime we only auto-populate this field if it is
empty when you choose the application DLL.

o Application to launch (*.dll) * type or Browse to set the program name (*.dll) to launch

Copyright © 2002-2025 Software Verify Limited



278 Performance Validator Help

If you set this when Application to launch EXE field is empty, the EXE field will be automatically
populated with the path to the system .Net Core framework dependent runtime.

This is typically c:\program files\dotnet\dotnet.exe.
o Application to monitor * choose the application that actually gets monitored
This will typically just be the program that you set to start - unless otherwise specified.
Alternatively you can monitor another application which will get launched by the start program.

If the start application has already been added to the Applications to Monitor settings with a
default application then that default will be entered here automatically.

Otherwise, if nothing has been set up yet, you can do it from here:
o Edit... » set the child applications that can be monitored for the start program

This uses the Applications to Monitor dialog - which is exactly equivalent to using the
Applications to Monitor settings page.

A fallback option is to start monitoring <<Any application that is launched>>.
E If in doubt, just use the same as the start application.

= See also: Application to Monitor settings

¢ .Net Core dotnet.exe arguments > any arguments that will be passed to the .Net Core runtime to
control how the .Net Core runtime behaves.

o Edit... > displays the .Net Core runtime arguments editor

Fields common to all .Net Core applications
e Launch Count » when monitoring a child application, set its n'" invocation as the one to monitor

If the application to start is the same as the application to monitor then this is set to 1 and
cannot be changed.

This will be reset to 1 every time the Application to Monitor field selection changes.

= rin doubt, leawe it set to 1.

= See also: Launch Count.
o Command Line Arguments * enter program arguments exactly as passed to the target program
o Startup Directory *> enter or click Dir... to set the directory for the program to start in

When setting your target program, this will default to the location of the executable
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e Environment Variables * click Edit... to set any additional environment variables before your
program starts

These are managed in the Environment Variables Dialog.

o File to supply to stdin *> optionally enter or Browse to set a file to be read and piped to the
standard input of the application

o File to supply to stdout » optionally enter or Browse to set a file to be written with data piped from
the standard output of the application

Using details from a previous run
The list at the bottom of the wizard shows previously run programs.
Selecting an item in the list populates all the details above as used on the last run for that program.

You can still edit those details before starting.

Full path > shows the full path to the executable in the list

¢ Image Name »> shows the short program name without path
e Delete * removes a selected program from the list

e Reset * clears all details in the wizard - including the list of previously run applications below

Data collection and redirection

o Type of data collection * Are you only interested in Native data, .Net data or both Native data and
.Net data?

¢ Native Only > Ignore all .Net data in the target application.

e .Net Only » Ignore all Native data in the target application.

¢ Mixed Mode » Collect both Native and .Net data from the target application
This setting cannot be changed after the application is launched

e Collect data from application * Ifit's the startup procedure you want to validate, obviously start
collecting data from launch.

Depending on your application, and what you want to validate, you may want to start collecting
data immediately, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much
faster not to collect data until the program has launched.
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= See the section on controlling data collection for how to turn collection on and off after
launch.

¢ Redirect standard output * Controls redirection of stdout and stderr

Use this option if you want to collect the output of stdout and stderr for later analysis.

Be aware that if the output of the program under test generates a lot of data via stdout or stderr
that this data will need to be stored in memory and could exhaust Performance Validator's

memory.

o Display command prompt * Shows or hides the launched application.

If you are collecting stdout and stderr you may not be interested in viewing the application (or
the command prompt if it is a console application). This provides you the option to hide the
application when it is running.

Be aware that if you hide a command prompt you will not be able to type anything into the
application.

The option to start collecting data is at the top.

e Launch * start your program and attach Performance Validator to it

Double clicking a program in the list will also start it immediately.

e Cmd Line... > display the command line builder

Administrator privileges in dialog mode

If administrator privileges are required, the Launch button will show the privileges icon reminding you of
the need to restart.

@ Launch

Browse. ..

e Launch » shows the Administrator Privileges Required confirmation dialog before restarting

Administrator Privileges Required *

Launch and inject into a process

To perform the requested operation pou need to restart Performance Validator with administrator rights.

@ Festart with Adrinistratar privileges. . Continue without &dministrator privileges

If you started Performance Validator in administrator mode, you won't see any of these warnings, and
everything will behave as normal.
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3.154

How do | use Application to Monitor and Launch Count?

The three fields Application to Start, Application to Monitor and Launch Count work together to
control which application actually gets monitored by Performance Validator.

Let's say we have a program P.
In the simplest case, simply:

e start P
e monitor P
e the Launch Count defaults to 1 and cannot be changed.

If P launches an application and you just want to monitor whatever that is:

e start P
e monitor <<Any application that is launched>>
e leave the Launch Count at 1

If P launches an application A and maybe others as well, and you specifically want to monitor only A as
it's launched:

use the Application to Monitor settings to add a definition for P and child applications A
start P

monitor A

leave the Launch Count at 1

If P launches an application A many times and you specifically want to monitor the third invocation:

use the Application to Monitor settings to add a definition for P and child applications A
start P

monitor A

set the Launch Count to 3

Re-Launching the program

Re-launching the application
It's very easy to start another session using the most recently run program and settings:

E Launch menu > Applications » Re-Start Application... *> starts the most recently launched
program

or click on the re-launch icon on the session toolbar.
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3.15.5

| £[&]s O

or use the shortcut

Re-start application

If the previously launched program was Native, .Net or .Net Core the application will be restarted
immediately. No wizards or dialogs appear.

If the previously launched program was a senice the appropriate monitor senice dialog will be displayed.

=% In the general questions see Why might Inject or Launch fail? for troubleshooting launch problems.

There is no difference between wizard and dialog interface mode when re-launching.

Injecting into a running program

Injecting into a running program

Performance Validator attaches to a running process by injecting the stub into the process so it can
start collecting data.

Choose one of these methods of starting the injection:

E Launch menu » Applications * Inject... *» shows the Attach to Running Process wizard or
dialog below

Or click on the Inject icon on the session toolbar.

%4 d/]o

Or use the shortcut

Inject into running application

Administrator privileges
The following applies only if you did not start Performance Validator in administrator mode.

When choosing the inject method described in this topic, a restart of Performance Validator with
administrator privileges will be required to proceed.
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Administrator Privileges Required

Inject into & running process

To perform the requested operation pou need to restart Pelformance Yalidator with administrator rights.

@ Regtart with gdministrator privileges... Continue without Administrator privileges

Injecting into a service?
If your process is a senice, Performance Validator won't be able to attach to it.

Senices can't have process handles opened by third party applications, even with Administrator
privileges.

In order to work with senices, you can use the NT senice API| and monitor the senice

You may see this warning dialog when trying to inject into a senvice:

Inject into service warning ? >
Application: C:\Program Files (x86)\Autodesk\Autodesk Desktop App\AdAppMarSve.exe
Injecting into services does not normally work because of the security privileges that services run with.
We recommend that you use the MT Service API  that is described in the Help file.

Learn mare about problems that can occur when injecting into applications.

Do you wish to continue trying to inject into the service?

Yes, Continue Injecting | | Mo, Cancel Imjecting

User interface mode

There are two interface modes used while starting a program
e Wizard mode guides you through the tasks in a linear fashion
e Dialog mode has all options contained in a single dialog

All the options are the same - just in slightly different places

In this section we'll cover the Wizard mode first and the Dialog mode later.

The attach to running process wizard

The first page of the wizard shows a list of running system and user processes.
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The Arch column is not shown when running 32 bit Performance Validator because only 32 bit

processes are listed.

Any processes that have grayed out .Net values cannot instrument the .Net part of the application (native

components will be instrumented).

i Attach to running process wizard

Select the process you want to attach ta from the list,
v Spstern processes W Services W Userprocesses O FullPath  ©* Image Name Refresh

T >

1D Arch .Net Admin
9200 %64

11400 x64 v4.0.30319

9332 %64

20356  x64

20344 x86

20032 x64 W
19844 x86

19744 x64 W
19724 x64

TestDotMetFramework472_ exe Native and

Mest »» |

Process ~
dotMetCoreSelfContained Consclefpp.exe
dotMetExample10_O.exe

igfxEM.exe

wmware-tray.exe

svchost.exe

WIZCKPICK.EXE

nvxdsync.exe

TextlnputHost.exe A

.Net instrumentation

Cloze

The list shows the following information:

e ID *> The process ID

e Admin * may show a B symbol to indicate a
run the program.

requirement for administrator privileges in order to

This requirement is automatically detected from the manifestEd for the process.

e Process > The process executable name
Choose a process before continuing:

e Next >> » mowe to the next page of the wizard

The button will show the ¥ symbol if you have selected a process which requires elevated

privileges to run.

Page 1: Choosing the process
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o System processes/ Services/ User processes » show any or all of senices and system or user
processes in the list

e Full path > shows the full path to the process executable in the list
e Image Name *» shows the short program name without path
e Refresh » update the list with currently running processes
Clicking on the headers of the list will sort them by ID or by name using the full name or short name,

depending on what's displayed.

Page 2: Data collection

The second page controls what information to collect and when to start collecting it.

iz Attach to running process wizard ? x

You have selected the process shown below to attach to.

|E:'xu:m'xu:'xtest-’-‘-.pps'xdu::tN etT esthppzh T estD ot etFramework 47245 T extD otM etFramework 4 724 binhs gL

TestDotMetFramework472 exe Mative and _Met instrumentation

[f pou want to collect data from the application from the instant that Performance Walidator attaches to the process,
zelect the Collect data from application check box.

[v Collect data from application

[f wou want to collect perfformance data about function times, zelect the Collect function times check box.

[+ Collect function times

[f wou want to collect perfformance data about line times, select the Collect line times check box.

v Collect line times

Click the Attach button to attach to the selected process,

<4 Prev Attach... m

Depending on your application, and what you want to test, you may want to start collecting data as soon
as injection happens, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster not to
collect data until the program has launched.

e Collect data from application * if it's the startup performance you want to monitor, then obviously
start collecting data from launch
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[f you want to collect data from the application from the instant that Performance Y alidator attaches to the process,
zelect the Collect data fram application check bow.

[v Collect data from application

= See the section on controlling data collection for how to turn collection on and off after
launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated

[f you want to callect perfarmance data abaout function times, select the Callect function times check box.
v Collect function times

e Collect line times » tick to allow individual line timings to be calculated
If pou want to collect performance data about ine times, zelect the Collect line times check box.

[ Collect ine times

A warning dialog may be displayed to remind you of the possible performance slowdown when
using line timing.

Line Timing Warning >
E nabling line timing will cauze vour application to wn ver glowly, pogzible 100 tmes slower than normal,

Wie recammend that you anly uze line timing when you know which method(z] wou wizh ta time.
YWe alzo recommend that vou uge filkers to izolate the instrumentation o thoze methads vau wish b line timne.

[ Do nat show this warning again

i Edit Line Timing Filters. . ze line timing Do naot wze line timing

This warning only appears if the Enable line timing warning option on the Performance settings

is checked.

The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the

Line Timing Filters page of the global settings dialog.

= Unchecking function and line times means not collecting any data at all!

Currently we only support attaching to native applications and the native part of mixed mode
applications.

Summary and starting your program
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The second page also confirms at the top which process you have selected to inject into, and prompts
you to attach:

e Attach... * injects Performance Validator into the specified process, showing progress status

The button will show the ¥ symbol if you have selected a process which requires elevated privileges
to run.

=% In the general questions see Why might Inject or Launch fail? for troubleshooting launch problems.

Dialog mode

In Dialog mode, all the settings are in one dialog but which still looks similar to the first page of the
wizard above.

The option of when to start collecting data, and whether to collect function and line times is at the top, as
is the Attach... button itself.

::Z Inject Validator into running process ? x
Attach... Refresh [v Collect data from application [ Caollect function times
v Collect line times
[ System processes | Services W User processes " FullPath & Image Mame
D Arch .Net Admin Process =
9200 x6d dotMetCoreSelfContainedConsolefpp.exe
9332 x64 dotMetExamplel0_D.exe
20344 %86 vimware-tray.exe
19844 %36 WZOKPICK.EXE
18720 %86 HELPMAN.EXE
17744 %86 Onelrive.exe
145316 xbd SamsungRapidipp.exe
10868 x4 @ GoogleCrashHandleréd.exe
107 R0 wfh [ow GnnaleCrashHandler.exe ~
TestDotNetFramework4 72 exe Mative and _Net instrumentation

3.15.6 Waiting for a program

Waiting for a program

Waiting for a program is essentially the same as injection except that instead of injecting into a running
program, Performance Validator watches for the process starting up and then injects.
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b= the process is a senvice, Performance Validator won't be able to attach to it as senices can't have
process handles opened by third party applications, even with Administrator privileges.

Choose one of these methods of waiting:

E Launch menu *» Applications > Wait for Application... * shows the Wait for application wizard
or dialog below

or click on the Wait (timer) icon on the session toolbar.

% 4 & /3]

or use the shortcut

Wait for application

Administrator privileges
The following applies only if you did not start Performance Validator in administrator mode.

If the application you want to wait for is running with Administrator privileges, Performance Validator will
also need to run with Administrator privileges.

When choosing the 'wait for program' method described in this topic, a restart of Performance Validator
with administrator privileges will be required to proceed.

Administrator Privileges Required *

Wait for an application to start

To perform the requested operation pou need to restart Performance Validator x64 with administrator rights.

@ Festart with Adrinistratar privileges. . Continue without &dministrator privileges

Waiting for a service?

If your process is a senice, Performance Validator won't be able to attach to it.

Senvices can't have process handles opened by third party applications, even with Administrator
privileges.

In order to work with senvices, you can use the NT service APl and monitor the service

The wait for application dialog
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The wait for application dialog lets you specify the application or choose one that you've waited for

previously.
Z:Z Wait for process to start then Inject Validator into process ? x
I¥ Collect data from application W Collect function times [ Collect line times % ait For Process |
Application Type: S i i |
INative and .Met ;I
Application Path Policy:
IF'ath to executable exizts ;I
Application Executable:
IE:'x-:um"sc'xsvlLlpdateEHeD ependencieshwbd\Feleaset\avil pdatel wel ependencies. exe Browsze...

Application DLL:

I Browsze. ..

]

Previously waited upon applications [double click to relaunch] & Full Path  © Image Mame Fezet

Admin Executable DLL

e Collect data from application * do want to collect data from the instant you attach to the
application?

Depending on your application, and what you want to validate, you may want to start collecting data
as soon as injection has happened, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster not
to collect data until the program has launched.

If it's the startup procedure you want to validate, obviously start collecting data from launch.
= See the section on controlling data collection for how to turn collection on and off after launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated
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e Collect line times » tick to allow individual line timings to be calculated

A warning dialog may be displayed to remind you of the possible performance slowdown when
using line timing.

Line Timing Warning >
E nabling line timing will cause vour application to wn very slowly, pogzsible 100 tmes slower than normal,

Wie recommend that you anly uze ling timing when you know which method(z] wou wizh to time.
We alzo recommend that vou uze filkers to izolate the ingtrumentation o thoze methods you wish o line time.

[ Do not show this warning again

: Edit Line Timing Filters. . Uze line timing Do not uze line timing

This warning only appears if the Enable line timing warning option on the Performance settings
is checked.

The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the

Line Timing Filters page of the global settings dialog.
E Unchecking function and line times means not collecting any data at all!
g g any
e Application Path Policy * specify how the specified executable is treated

o Path to executable exists * the executable will be checked that it exists and is appropriate for
Performance Validator to work with

o Path to executable is created dynamically » most pre-wait checks are not performed - use this if
the path the executable is on does not exist at the time you start waiting for the process to start

e Application type * choose the type of application

o Native and .Net
o .Net Core (Framework Dependent)
o .Net Core (Self Contained)

o Application Executable > edit or Browse... the application to wait to start.
The name of the executable. For example c:\unitTests\test.exe or test.exe.

If Application Path Policy is Path to executable exists this must be the full path to the executable.
For example c:\unitTests\test.exe.

For native applications this is the application executable.

For .Net Framework applications this is the application executable.
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For .Net Core Framework-dependent applications this is most likely going to be c:\program
files\dotnet\dotnet.exe.

For .Net Core Self-contained applications this is the application executable.

e Application DLL * edit or Browse... the application DLL to wait to start. This field is only needed
for .Net Core applications.

The name of the DLL. For example c:\unitTests\test.dll or test.dll.

If Application Path Policy is Path to executable exists this must be the full path to the dIl. For
example c:\unitTests\test.dll.

For native applications this is not used.
For .Net Framework applications this is not used.

For .Net Core Framework-dependent applications this is the application dIl. (the name of the dIl that
you would pass to dotnet.exe on the command line).

For .Net Core Self-contained applications this is the dll that has the same name as the application
executable. (for theApp.exe, the dil name is theApp.dll).

Full path > shows the full path to the process executable in the list

Image Name * shows the short program name without path

Reset * clears the list

Wait for Process... » starts waiting and then injects Performance Validator into the specified
process, showing progress status

Stop Waiting * stops the wait

What could go wrong?

The program you're waiting for might already be running, in which case you'll be given the option to
cancel or attach to the existing process:

Already Running

& The specified process
/.-' [ErnomicyperformanceValidatornpvExampletDebugl10_0hpvExam
= ple.exe] is already running.

Do you want to attach to that process?

Timing issues are inherit with native injecting into a program as it starts up.
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This could cause the injection to fail in unpredictable ways and you may see dialogs like that below:

Unable to inject into application

l Itis not possible to inject into process 476,
i

we received this error code:
Win32 Erron

“Access is denied.”

~ When trying to acquire a process handle using OpenProcess()

Pt

One case when this dialog can occur is if the program needs to run at an elevated privilege and is waiting

for the user to give permission via the UAC dialog.

Injection may fail for different reasons and you might see the following information dialog showing:

e messages relating to the specific failure
e a selection of reasons why failure might be occurring
e some possible solutions to the problem
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Inject into process failed ? *

|njection of the prafiling DLL inta the target application Failed.

Application: e:\omi.chocoveragey alidatorstabserdhreleasecoveragel alidator. exe
DLL: ehombchperformancey alidatorstabserdreleaze_sB4heviperformancevalidatorstubB432. dil
Could not allocate memory in target process

Win32 Ermmor: Acceszs iz demied.

DLL Injection can Fail for many reasons:
114 mizzing DLL in wour application.
218 mizzing DLL in Performance Y alidator x64
3] 'ou have previously injected into the zame instance of thiz application. Start the application again then re-inject,
4] The application may have started and finished before the DLL could be injected.
5] The application security zettings do not allow process handles to be opened.
6] The application iz a service.
71 Semrvice and Performance Validator #64 should both run on the zame user account.

3] Injecting into some processzes just does not work.

Learn mare about problems that can ocour when injecting into applications.

Solutions
Ty laurnching your application from Performance Yalidator x64 rather than injecting into it.

If pou are working with a service [or [15] ty uzsing the  MT Service AP

Ty running Perfarmance Walidatar 264 Az Administrator' Pwindows Wista/7 /8 onwardsz)

Cloze

Sometimes retrying a few times might catch a better moment for attaching to the process.

= In the general questions see Why might Inject or Launch fail? for troubleshooting launch problems.

Example Dialogs

Native
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=2 Wait for process to start then Inject Validator into process ? X

¥ Collect data from application W Collect function timez [ Collect line times W ait For Process |
Application Type: Stop YW aiting |
INative and .Met ;I

Application Path Policy:

I Path to executable exists ;I

Application Executable:

IE:'\Dm'\u:"\vaLl pdatek welependencieztx64'\Releazehzvil) pdateE sel ependencies. exe Browse...

Application DILL:

I Browsze...

Previougly waited upon applications (double click to relaunch) @ Full Path  © Image Mame Rezet

]

Admin Executable DLL
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=2 Wait for process to start then Inject Validator into process ? X

¥ Collect data from application W Collect function timez [ Collect line times W ait For Process |
Application Type: Stop YW aiting |
INative and .Met ;I

Application Path Policy:

IF'ath to executable i created dynarmically ;I

Application Executable:

InativeE wample_x64.exe Browsze. ..

Application DILL:

I Browsze...

pi b

Previougly waited upon applications (double click to relaunch) @ Full Path  © Image Mame Rezet

Admin Executable DLL

.Net

Copyright © 2002-2025 Software Verify Limited



296 Performance Validator Help

i Wait for process to start then Inject Validator into process ? *

¥ Collect data from application W Collect function times [ Collect ling times " ait For Process |

Application Type: Stop Waiting |

INative and Met ;I

Application Path Policy:

IF'ath to executable exists ;I

Application Executable:

IE Sarmichperformance' alidatorexampleshdotnetE sampletbintwEd\Release10_DhdotnetExample10_0.exe Browsze. ..

Application DLL:

I Browse. ..

Previously waited upon applications [double click ta relaunch) & Ful Path ¢ Image Name Fezet

Pl

Admin Executable DLL

.Net Core (Framework-dependent)
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Wait for process to start then Inject Validator into process

I.Net Core [Framework-Dependent] ;I

Application Path Policy:

IF'ath to executable exists ;I

Application Executable:

IC:\F'mgram Files\dotnetsdotM et exe

Application DLL:

T >

v Collect data from application W Callect function times [ Collect line times Wait For Process |

Application Type: Stop ' aiting |

Browsze...

IE AombchtestdppshdotnetCoret dothM etCoreConsoledpphdotM etCoreConzoled pphbint R eleazenetcoreappe. 1 hdoth etCoreCongoledpp.dil

Previously waited upan applications (double click ta relaunch] @ Full Path 7 Image Mame

g

Browsze...

Fezet

Admin Executable DLL

< >
.Net Core (Self-contained)
Wait for process to start then Inject Validator into process ? *

¥ Collect data from application W Collect function times [~ Collect line times

Application Type:
I et Core [Self-Contained) ;I

Application Path Palics:
I Path to executable exists ;I

Application Executable:

wéalt For Process |
Stop ' alting |

IE LombchtestppstdotnetCoretdotMetCoreSelf ContainedConsoled pphdotMetCoreSel(ContainedConsolet ppibin'F eleasetnetcoreapp3. 14 dothetCoreS el ContainedConsoled pp. exe

Application DLL:

Browse... I

IE: \omchtestippsidotnetCorehdatMetCoreSelfContainedConzaled ppidotM etCore S elfContainedConzoled pphbin'R eleaseinetcoreapp3. 14 dotM etCoreS el ContainedConsaledpp. dil

Previously waited upon applications [double click to relaunch] & Ful Path  © Image Name

Admin | Executable

Browse... |
Reset |
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3.15.7 Monitor a service

Monitoring a service

Monitoring a senice works for:
o Native senices
o .Net senices
o Mixed mode senices.

Native Services

If you are working with native senices you must use the NT Senvice APl in your senice as well as
using the Monitor a senice method below.

.Net Services
Performance Validator won't attach until some .Net code is executed.

If there is native code being called prior to the .Net code, Performance Validator won't monitor that
code, only the native code called after the first .Net code that is called.

To monitor any native code called prior to your .Net code, use the NT Senice API.
Mixed Mode .Net Services
You don't need to use the NT Senices API.

If you are working with a .Net senice that loads native DLLs, or a mixed mode senice, Performance
Validator will recognize the senice when the .Net runtime starts executing the .Net senice main.
= when working with Performance Validator and senices, you still start the senice the way you

normally do - e.g. with the senvice control manager.

The code that you have embedded into your senice then contacts Performance Validator, which you
should have running before starting the senvice.

To start monitoring a senvice:
E Launch menu *» Services * Monitor a service... * shows the Monitor a senice dialog below

Or use the shortcut

Monitor a senvice

The monitor a service dialog

First ensure the senvice is installed, but not running.
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Set the senice to monitor, choose whether to start collecting data right away, and click OK.

Monitor a service ? pod
Miwed Mode «| |+ Collect data from application |+ Collect function tmes | Caollect line imes

Service bo monitar:
|E:"-.u:um"-.u:'\perfu:-rmanu:e\-"alidatu:ur'xe:-:amples"-.sewiu:e'\Fielease"-.sewiceF"\-".e:-:e Browse... |

[f you are warking with native zervices pleaze read the Mative Services APl Help topic.

Help Mative Services AP Help ] 4 | Cancel |

e Service to monitor * type or Browse to set the senice name to monitor

e OK * performs some brief setup work and then prompts you to start the senice

Please start your service >

Please start your service:

EnomicyperformanceValidatorservice\Release\service PV, exe

Click OK to close the dialog and then start your native senvice or .Net senvice.

Start the senice in the normal manner, e.g. from the control panel, the command line or
programmatically.

Data collection

e Type of data collection * Are you only interested in Native data, .Net data or both Native data and
.Net data?

e Native Only * Ignore all .Net data in the target application.

e .Net Only > Ignore all Native data in the target application.

e Mixed Mode *» Collect both Native and .Net data from the target application
This setting cannot be changed after the application is launched

o Collect data from application > Ifit's the startup procedure you want to validate, obviously start
collecting data from launch.
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Depending on your application, and what you want to validate, you may want to start collecting
data immediately, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster
not to collect data until the program has launched.

=% See the section on controlling data collection for how to turn collection on and off after launch.
[v Collect data from application

= See the section on controlling data collection for how to turn collection on and off after
launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated
I+ Caollect function trmes

e Collect line times » tick to allow individual line timings to be calculated

[v Collect line tmes

A warning dialog may be displayed to remind you of the possible performance slowdown when
using line timing.

Line Timing Warning >
E nabling line timing will cauze vour application to wn ver glowly, pogzible 100 tmes slower than normal,

Wie recammend that you anly uze line timing when you know which method(z] wou wizh ta time.
YWe alzo recommend that vou uge filkers to izolate the instrumentation o thoze methads vau wish b line timne.

[ Do nat show this warning again

i Edit Line Timing Filters. . ze line timing Do naot wze line timing

This warning only appears if the Enable line timing warning option on the Performance settings
is checked.

The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the

Line Timing Filters page of the global settings dialog.

Slow Startup

The first time you work with Web Development Server and Performance Validator you may experience a
delay during startup. This is most like because symbols are being downloaded from Microsoft's symbol
senvers to match the DLLs and assemblies on your machine.
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3.15.8
3.15.8.1

Examples
Example demonstrating how to monitor a senvice.

Example demonstrating how to monitor an application launched from a senice (how to monitor any
application running on a senvice account).

s
Monitor IIS and ISAPI

Monitoring ISAPI

Monitoring ISAPI works for:
o Native ISAPI extensions.
Native ISAPI

If you are working with native ISAPI you must use the NT Senice APl in your senice as well as using
the Monitor ISAPI method below.

To start monitoring ISAPI:
E Launch menu *» Services * Monitor IIS and ISAPI... > shows the Monitor ISAPI dialog below

Or use the shortcut

Monitor IIS and ISAPI

The monitor ISAPI dialog

Set the dll to monitor, the web root, the IIS process, an optional web browser to use and an optional url
to launch, and click OK.
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Monitor [SAPI

ISAPT DLL:

| C: YtestISAPTWebsite walidate dil

32 bit ISAPI extension. Ensure Application Pool "Enable 32-bit Applications™ is TRUE

s web root:

| C:\testISAPTWebsite),

IIS process to monitor:

Any 115 ﬂ

Internet Information Server 10.0. Monitor &4 bit and 32 bit processes.

Web Browser:

|C:'n,'l."'.n'INDG'I."'.u'S'nSystem.ﬁ.pps'n,l'diU'Dscht.Miu’u:usu:uFtEdgE_Eiwekyl:u34:|Ei|:u|:uWE'n,|'~"Iin:|'u:usu:u1"|:EdgE.Exe j
[ Stop IIS when web browser is dosed

URL to open in browser:

| htip:/localhost:a 1fvalidate. di? 123456 7890 123456

Help Mative Services API Help | 0K |

Mixed Mode ~| |V Collect data from application [ Collect function imes [ Collect line times

? ot

Browse...

Browse...

Cancel

o ISAPI DLL > type or Browse to set the ISAPI DLL that we're monitoring
o |IS web * type or Browse to set the web root for the IIS website we're working with

o 1IS process to monitor * select the IIS process we're working with

o Web Browser * select the web browser that you're going to use to load the web page

* URL to open in browser * type the web page and arguments you want to load to cause the ISAPI

to be loaded in IS

o OK * resets IIS, setups all the variables, copies DLLs and settings into the web root and starts the

web browser to load the specified web page

E IIS is a protected process and can only execute, read and write files in specific directories. That's
why Performance Validator copies data to the web root so that it can be read, written or executed.

Data collection
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e Type of data collection *» Are you only interested in Native data, .Net data or both Native data and
.Net data?

¢ Native Only * Ignore all .Net data in the target application.

¢ .Net Only * Ignore all Native data in the target application.

¢ Mixed Mode * Collect both Native and .Net data from the target application
This setting cannot be changed after the application is launched

e Collect data from application » If it's the startup procedure you want to validate, obviously start
collecting data from launch.

Depending on your application, and what you want to validate, you may want to start collecting
data immediately, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster
not to collect data until the program has launched.

=% See the section on controlling data collection for how to turn collection on and off after launch.

[v Collect data from application

= See the section on controlling data collection for how to turn collection on and off after
launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated
I+ Caollect function trmes

e Collect line times » tick to allow individual line timings to be calculated

[v Collect line tmes

A warning dialog may be displayed to remind you of the possible performance slowdown when
using line timing.

Line Timing Warning
E nabling line timing will cauze vour application to wn ver glowly, pogzible 100 tmes slower than normal,

Wie recammend that you anly uze line timing when you know which method(z] wou wizh ta time.
YWe alzo recommend that vou uge filkers to izolate the instrumentation o thoze methads vau wish b line timne.

[ Do nat show this warning again

i Edit Line Timing Filters. . ze line timing Do naot wze line timing
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3.15.8.2

This warning only appears if the Enable line timing warning option on the Performance settings
is checked.

The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the
Line Timing Filters page of the global settings dialog.

Slow Startup

The first time you work with Web Development Server and Performance Validator you may experience a

delay during startup. This is most like because symbols are being downloaded from Microsoft's symbol
senvers to match the DLLs and assemblies on your machine.

Monitor IIS and ASP.Net

Monitoring ASP.Net Application (lIS)
To start monitoring ASP.Net application running in lIS:

E Launch menu ¥ Services * Monitor IIS and ASP.Net... * shows the Start ASP.Net
Application dialog below

Or use the shortcut

Monitor 1IS and ASP.Net

The Start ASP.Net application dialog

Set the asp worker process, the web root, an optional web browser to use and an optional url to launch,
and click OK.
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Start ASP.Met application (II5) 7 =
Mixed Mode +| ¥ Collect data from application W Collect function times [ Collect line times

ASP.Net worker process

|any 115 =l

Internet Information Server 10.0. Monitor 64 bit and 32 bit processes.

Web Root

Website root directory (for example: c:\InetPubwwwroot):

|C:'»jneh:-ub'\'.r\".i~.".i\'root Browse... | Set Default |

Web Browser

|C: WINDOWS\SystemApps Microsoft. MicrosoftEdge_8wekyb3dsbbwe \MicrosoftEdge exe j

[~ Stop IIS when web browser is dosed

Spedfy the URL to apen in the browser that is

=

5000 Delay (in milliseconds) after resetting IIS/ASP.Met before the web browser is started by Performance Validator

Help Start ASP.Net | Do not start ASP.Met |

o ASP.Net worker process * select the IIS process we're working with. This can be any ASP.Net
process or a specific one. The default is Any IIS.

o |IS web *> type or Browse to set the web root for the IIS website we're working with
o Web Browser * select the web browser that you're going to use to load the web page

e URL to open in browser * type the web page and arguments you want to load to cause the ISAPI
to be loaded in IIS

o OK * resets IIS, setups all the variables, copies DLLs and settings into the web root and starts the
web browser to load the specified web page

E IIS is a protected process and can only execute, read and write files in specific directories. That's
why Performance Validator copies data to the web root so that it can be read, written or executed.

Data collection

o Type of data collection * Are you only interested in Native data, .Net data or both Native data and
.Net data?

¢ Native Only * Ignore all .Net data in the target application.
¢ .Net Only * Ignore all Native data in the target application.
¢ Mixed Mode * Collect both Native and .Net data from the target application

This setting cannot be changed after the application is launched
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e Collect data from application » If it's the startup procedure you want to validate, obviously start
collecting data from launch.

Depending on your application, and what you want to validate, you may want to start collecting
data immediately, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster
not to collect data until the program has launched.

=% See the section on controlling data collection for how to turn collection on and off after launch.
[v Collect data from application

= See the section on controlling data collection for how to turn collection on and off after
launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated
I+ Caollect function trmes

e Collect line times » tick to allow individual line timings to be calculated

[v Collect line tmes

A warning dialog may be displayed to remind you of the possible performance slowdown when
using line timing.

Line Timing Warning >
E nabling line timing will cauze vour application to wn ver glowly, pogzible 100 tmes slower than normal,

Wie recammend that you anly uze line timing when you know which method(z] wou wizh ta time.
YWe alzo recommend that vou uge filkers to izolate the instrumentation o thoze methads vau wish b line timne.

[ Do nat show this warning again

i Edit Line Timing Filters. . ze line timing Do naot wze line timing

This warning only appears if the Enable line timing warning option on the Performance settings
is checked.

The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the

Line Timing Filters page of the global settings dialog.

Slow Startup
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The first time you work with IIS and Performance Validator you may experience a delay during startup.
This is most like because symbols are being downloaded from Microsoft's symbol servers to match the
DLLs and assemblies on your machine.

3.15.8.3 Reset & Stop IIS

Reseting IIS

E| Launch menu » Services » Reset IS * resets Internet Information Server (stops it and starts it
again).

The session is not discarded when IS is reset.

Stopping IIS

E| Launch menu » Services » Stop IIS * stops Internet Information Server.

The session is not discarded when IIS is stopped.

3.15.9 Web Development Server
3.15.9.1 Monitor Web Development Server and ASP.Net

Monitoring ASP.Net Application (WDS)

To start monitoring ASP.Net application running in lIS:

|E| Launch menu * Services » Monitor Web Development Server and ASP.Net... » shows the
Start ASP.Net Application dialog below

Or use the shortcut

Monitor Web Development Server and ASP.Net

The Start ASP.Net application dialog

Set the web development server, the port to use, path to the web application, virtual path, an optional
web browser to use and an optional url to launch, and click OK.
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Start ASP.Net application (WDS) ? x

Mixed Mode +| ¥ Collect data from application W Collect function times [ Collect line times

Web Development Server

|C: \Program Files (x86)\Common Files\Microsoft Shared\DevServer\11.0\WebDev, WebServer40,EXE ﬂ

Port |49158

Path

Website root directory (for example: c:\myWebApp'myWebApp):

| e:lom\c\testApps WebApplication 1\WebApplication 1] Browse...

Virtual Path

|/

Web Browser

|C: WINDOWS\SystemApps\WMicrosoft. MicrosoftEdge_8wekyb3debbwe \MicrosoftEdge exe j
[ Stop WDS when web browser is dosed

Specify the URL to open in the browser that is launched

http:/flocalhost: 49158/ | Default.aspx

Help Start ASP.Net | Do not start ASP.Met |

Web Development Server » select the WDS process we're working with. The default is the most
recent version installed on the computer.

Port *» select the port that the server will serve pages on. The default is 49158 (the same value that
Visual Studio uses).

Path > type or Browse to set the path to the ASP.Net application.
Virtual Path * type the path on the server that corresponds to the web application. The default is /.
Web Browser * select the web browser that you're going to use to load the web page.

URL to open in browser * type the web page and arguments you want to load to cause the ISAPI
to be loaded in IIS.

OK * resets IIS, setups all the variables, copies DLLs and settings into the web root and starts the
web browser to load the specified web page.

E Web Development Sener is not a protected process like IIS. This can make working with WDS
much easier than working with IIS.

Data collection

o Type of data collection * Are you only interested in Native data, .Net data or both Native data and

.Net data?
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¢ Native Only * Ignore all .Net data in the target application.

¢ .Net Only * Ignore all Native data in the target application.

¢ Mixed Mode * Collect both Native and .Net data from the target application
This setting cannot be changed after the application is launched

e Collect data from application » If it's the startup procedure you want to validate, obviously start
collecting data from launch.

Depending on your application, and what you want to validate, you may want to start collecting
data immediately, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster
not to collect data until the program has launched.

=% See the section on controlling data collection for how to turn collection on and off after launch.

[v Collect data from application

= See the section on controlling data collection for how to turn collection on and off after
launch.

e Collect function times * tick to collect data that will allow overall function timings to be calculated
I+ Caollect function trmes

e Collect line times » tick to allow individual line timings to be calculated

[v Collect line tmes

A warning dialog may be displayed to remind you of the possible performance slowdown when
using line timing.

Line Timing Warning
E nabling line timing will cauze vour application to wn ver glowly, pogzible 100 tmes slower than normal,

Wie recammend that you anly uze line timing when you know which method(z] wou wizh ta time.
YWe alzo recommend that vou uge filkers to izolate the instrumentation o thoze methads vau wish b line timne.

[ Do nat show this warning again

i Edit Line Timing Filters. . ze line timing Do naot wze line timing

This warning only appears if the Enable line timing warning option on the Performance settings
is checked.
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The option at the bottom to edit line timing filters can be used to set specific classes, methods
and functions to be included in, or excluded from, the hooking process and is identical to the

Line Timing Filters page of the global settings dialog.

Slow Startup

The first time you work with Web Development Server and Performance Validator you may experience a
delay during startup. This is most like because symbols are being downloaded from Microsoft's symbol
senvers to match the DLLs and assemblies on your machine.

3.15.9.2 Stop Web Development Server

Stopping Web Development Server

E Launch menu » Services » Stop Web Development Server * stops Web Development Server.

The session is not discarded when Web Development Server is stopped.

3.15.10 ASP.Net Core Web Application

Enter topic text here.

3.15.10.1 Start ASP.Net Core Web Application
Monitoring ASP.Net.Core Web Application
To start monitoring ASP.Net application running in IIS:

|E| Launch menu * Web menu » ASP.Net Core Web Application... » shows the Start ASP.Net
Core Web Application dialog below

Or use the shortcut

Start ASP.Net Core Web Application

The Start ASP.Net Core application dialog

Set the web development server, the port to use, path to the web application, virtual path, an optional
web browser to use and an optional url to launch, and click OK.
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Launch ASP.Net Core web application ? x

Mixed Mode b v Collect data from application

.Net Core Web Application
Application to launch (*.exe):

| E:om'\c\performanceValidator \examples \aspMetCoreExample \aspietCoreExample \bin\Debuginets. 0\aspMetCoreExample. exe Browse...

Application to launch (*.dll):
| E:om'\c\performanceValidator \examples\aspMetCoreExample\aspMetCoreExample \bin\Debuginets. 0lasphetCoreExample. dil Browse...

I

Startup Directory:
| E:om'\c\performanceValidator\examples\aspMetCoreExample \aspetCoreExample Dir...

Web Browser

|C: \Program Files (x86)\Microsoft\Edge \Application125.0. 2535.67\msedge . exe ﬂ

I Stop .Met Core application when web browser is dosed

Specify the URL to open in the browser that is launched
| https: /flocalhost: 7215 j

30000 Delay (in miliseconds) after starting ASP.Net Core web application before the web browser is started by Performance Validator

Help Start ASP.Net Core Do not start ASP.Net Core |

o .Net Core Web Application (exe) * select your ASP.Net Core web application to launch.
o .Net Core Web Application (dll) > select your ASP.Net Core web application to launch.
o Startup Directory * type or Dir... to set the path to the ASP.Net application.

This value will be auto-populated based on the path you specify for your application.
o Web Browser * select the web browser that you're going to use to load the web page.

o URL to open in browser * type the web page, port and arguments you want to load to cause the
ISAPI to be loaded in IIS.

This value will be auto-populated based on the path you specify for your application.

Example: https://localhost:7215

o Start ASP.Net Core » starts your ASP.Net web application, then starts the web browser to load
the specified web page.

Data collection

o Type of data collection * Are you only interested in Native data, .Net data or both Native data and
.Net data?

¢ Native Only * Ignore all .Net data in the target application.

¢ .Net Only * Ignore all Native data in the target application.
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¢ Mixed Mode * Collect both Native and .Net data from the target application
This setting cannot be changed after the application is launched

e Collect data from application * Ifit's the startup procedure you want to validate, obviously start
collecting data from launch.

Depending on your application, and what you want to validate, you may want to start collecting
data as soon as injection has happened, or do it later.

If your program has a complex start-up procedure, initialising lots of data, it may be much faster
not to collect data until the program has launched.

If it's the startup procedure you want to validate, obviously start collecting data immediately.

= See the section on controlling data collection for how to turn collection on and off after launch.

Slow Startup

The first time you work with ASP.Net Core and Performance Validator you may experience a delay
during startup. This is most like because symbols are being downloaded from Microsoft's symbol servers
to match the DLLs and assemblies on your machine.

3.15.10.2 Stop ASP.Net Core Web Application

Stopping ASP.Net Core Web Application

E| Launch menu *» Web menu » Stop ASP.Net Core Web Application * stops ASP.Net Core
web application.

The session is not discarded when the ASP.Net Core web application is stopped.

3.15.11 Environment Variables

When launching an application, you might want to pass in some environment variables to your program.

The Environment Variables dialog lets you manage name/value pairs, including importing and exporting
for use between programs or sessions.

The Environment Variables dialog

The dialog initially has no entries.

The example below shows the equivalent of set QT PLUGIN PATH=%QTDIR%\plugins
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Name Value
QT_PLUGIN_PATH %OTDIR%\plugins

o~
=
=

x

Cancel

Add...
Delete

Delete Al

Acquire
[rpart....

Ewport...

Flele

e Add... * adds a new item to the list * enter name in the first column, value in the second
o Delete *» deletes a selected item in the list
o Delete All * clears the list
e Acquire * fetches all system environment variables, adding them to the list
e Import... * loads variables from a previously exported file, adding them to the list
e Export... * sawes all entries in the list to a file of your choice
The exported file is a simple ascii file with one entry per line of the form name=value
e OK * accepts all changes

e Cancel * ignores changes

3.15.12 .Net Core Runtime Arguments Editor

The .Net Core runtime arguments editor allows you to choose which options you pass to the .Net Core
runtime.

Typically no arguments or just "exec" are passed to the runtime, assuming everything that is needed is
in the same directory.
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.Met Core Runtime Options

.Met Core SDK Version: [3.1 -

[~ -—-additionalprobingpath
| —additional-deps

[~ —depsfile

[~ —runtmeconfig

v -—rol-forward

|Disable j

[ —f-version

¥ exec

FEEE .

Example donet.exe command line:

—roll-forward Disable exec

Learn more; hitps: ffdocs. microsoft, comfen-us/dotnet/core ftoals /dotnet#runtime-options OK | Cancel

Enabling each check box will add the appropriate option to the runtime arguments.

The field can populated using the Browse... button to display a file or folder browser, or edited directly if
you wish to add more than one path.

Some fields change depending on the SDK version chosen.
o --additionalprobingpath * path containing probing policy and assemblies to probe
o --additional-deps * path to an additional .deps.json file
o --depsfile *» path to the deps.json file.
o -runtimeconfig * path to a runtimeconfig.json file
o -roll-forward * how to apply roll forward for .Net Core SDK 3.0 and above
e --roll-forward-on-no-candidate-fx * how to apply roll forward for .Net Core SDK 2.x
o --fx-version * version of .Net runtime to use to run the application

e exec *» adds the "exec" keyword at the end of the arguments list
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If you don't know what these options are you should read the .Net runtime options document shown in
the link below before changing any of them.

We cannot advise you on how to set these values - except to say that if you're not setting them when
using .Net Core outside of this software tool you shouldn't be setting them when using this software tool.
.Net Core Runtime Options

.Net Core provides some options that allow you to control how .Net Core performs.

Detailed information on these options is provided by Microsoft at https://docs.microsoft.com/en-
us/dotnet/core/tools/dotnet#runtime-options.

3.16 Stopping your target program

Stopping the application
You can stop or kill your program at any time using the task manager, or debugger.
You can also stop your program from within Performance Validator.

|E| File menu > Abandon Application... » stop the target program

or click on the red cross icon on the session toolbar.

% |§ L

The target program is ended using ExitProcess () from inside the stub.

Since the session is discarded, using Performance Validator to stop the target program is usually
quicker and more convenient than external stop methods.

=% You can easily re-launch the program again using the same settings as before.

3.17 Command Line Builder

The command line builder helps you create command lines with valid options.

The command line builder is a two stage process, the first stage helping your choose how you want to
build the command line, and the second stage actually building the command line based on the choices
in the first stage.
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Command Line Builder

How would you like to build your command line?
= T'll build my own command line

(" Use a predefined template for common command line tasks

Mative & .Met: Run & Save session

(" se an existing command line I use to launch my program

(" IUse an existing Performance Validator command line

(" Use an existing Performance Validator command file

Mext | Cancel |

There are five options for building your command line:

e I'll build my own * you'll build your command line from scratch, with no predefined options

e Use a predefined template * choose from a list of predefined command lines that you can

customize

The predefined templates cover a range of tasks you may want to perform from the command
line. These include running sessions, saving sessions, exporting to HTML, XML, and comparing

performance data.

Examples are provided for both Native and .Net applications, and .Net Core applications.

e Use an existing command line » use the command line you use to start the tool you want to

collect profiling data for

Example: e:\dev\paintpot\release\paintpot.exe e:\testimages\venn.png -invert -

mirror -phaseChange

¢ Use an existing Performance Validator command line * use an existing Performance

Validator command line and customize that

Example: -program e:\dev\paintpot\release\paintpot.exe -hideUI -exportAsHTML e:
\testResults\gannt.html -allArgs e:\testimages\gantt.png -inflate:3
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o Use an existing Performance Validator command file » use an existing Performance Validator

command file and customize that

Example: -commandFile e:\commandFiles\paintpot gantt.cf

When you have made your choice the Next button moves you to the customization part of the command

line builder.

Command Line Builder ?

Command Line Arguments

Command line:

I "e:lomc\performancevalidator \tabseryrelease \performancevalidator. exe™ -program "c:\myProgram.exe” JoadSession “c:\myResults

Cornmand File:

I Browse, ., | Viewd. .

Argument Value Description Add
-pregram "chrmyProgram.exe” Program to launch Edit... |
-loadSession "chryResults\sessionT pem” Load a previously saved session
R
-saveSession "c\myResults\sessiond.pvm” Save the recorded session ﬂl
-hidelJ! Hide the user interface Remove Al |
-compareByParentTirme How to perform the session comparison
-exportAsHTML "chmyResults\session1.html" Export the session as HTML
Add Hide
-exportAsKhL "chmyResults\sessionl.xml” Export the session as XML 4|
-sessionCompareHTML "chmyResults\comparison1_2html" Compare two sessions and save the result a.. Add Debug |
Add Export |
Add Compare |
Impaort... |
Command Line Output
ICommand line with arguments ;I

Copy

[ b

Test Command Line

Close

i

The image above shows the command line builder populated with one of the predefined template choices.

You can see a few entries refer to directories and files that do not exist on disk (they are red).

These are items you will need to customize to match the program you are testing.

For example, the -loadSession session will need to have been created (by saving an appropriate

session from Performance Validator) created before you run the test.

Any entries that will only exist after they have been created by the test will also be shown in red.
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Editing

To edit an argument, double click the argument. A combo box will display a list of valid arguments you
can choose.

To edit a value, double the value. If the argument type has a list of known values a combo box will be
provided, directories will display a directory chooser, files will display a file chooser, numbers will only
allow numeric editing. All other values will be edited as text.

e Add * add a new argument to the grid

e Remove » remowe the selected item

e Remove All > remowes all items in the grid

¢ Add Hide * adds a -hideUl argument which will cause Performance Validator to hidden when
running. Performance Validator will close after the target program finishes running

e Add Debug * adds various arguments which will cause Performance Validator to display error
messages if there are problems with the command line.

e Add Export » adds export options that will cause Performance Validator to export html and/or xml
reports after the target program finishes running

e Add Compare > adds compare options that will cause Performance Validator to load a session
and compare sessions after the target program finishes running

e Import... > you can import a command file, the contents of which will replace all the items in the
grid
Command Line Output
There are two command line output styles.

e Command line with arguments » generates a command line containing all arguments and values
shown in the grid

e Command line with command file * generates a command file containing all arguments and
values shown in the grid, and a command line that references the command file

When this option is chosen the command file edit field and the Browse... and View... buttons
are enabled, allowing you to specify a command file name, and to view it's contents.

If a command file has not been specified when this option is selected you will be prompted to
select a name for the command file.

When the command file name is selected the command file will be created with the arguments
and values shown in the grid.

e Copy * copies the command line to the clipboard so that you can paste the command line in cmd
prompts, batch files and automated scripts (Jenkins etc)
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e Browse... > opens a Windows file dialog to allow you to specify the command file location

e View... > opens the command file using the Windows shell, this allows you to view the command
file in your favourite editor

Testing
If you wish to test the command line, you have two options:

e Manual test > use the Copy button to copy the command line, then paste it into a cmd prompt
and press return.

e Test Command Line » a new instance Performance Validator is started with the specified
command line.

3.18 Data Collection

Collecting data

Once you've launched or injected into a program, you can stop and start data collection whilst the
program is running.

This is a high level switch that controls all data collection, regardless of any other settings such as
Performance Collectors.

With data collection off, the target program runs at close to normal speed.

Temporarily turning off collection can be a good idea if you need to take actions to get the program into
the right state for validation.

You can also turn data off from the start and only turn it on when you need it.

Starting and stopping data collection

E File menu *> Start collecting data... *> starts collecting data immediately

or click on the green icon on the session toolbar to start collecting.

%, o[3]

E File menu » Stop collecting data... > stops collecting

or click on the red icon on the session toolbar to stop.
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3.19 Help

The help menu
The help menu provides access to useful help, tips and tutorials.
Each item is covered briefly below, in menu order.

Tips...

“ |

ﬂ Ahout Peformance Validator...
Cwverview Video...

Readme and Version Histony ...

Help Tapics... F1
Help POF ...

Help on softwareverfy com...

Blog...
Library...

|___]:_| Tutorials...

Tutorials on softwareverfy.com. ..

Cortact customer support...
How do [7...

Report a crash ¥

Tips
E Help menu * Tips... * shows the tip dialog where you can browse tips in random order

Here you can also choose whether to display the tips dialog while launching programs.
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#8

“'ou can use the Analysis view to find perfarmance
information by function name, class name, etc.

[ Show lipz when launching Anather Tip | Cloze |

About box

321

E Help menu * About Performance Validator... * shows contact and copyright information, as
well as details of your license

PO Box 123

Ety

Camb=

CB& 2wWa
United Kingdom

License

About Performance Validator 7 x>

Performance Validator (x85
Copyright © 2003-2020 Software Verify Limited

Software Verify Limited

zalez@=oftwareverify.com
support@softwareverify.com
hitps./wrew softwareverify.com

Licensed user:
Maintenance I0:
License I0:
License type:
Product version:
Build Number:
Build Date:

0K

I
—
=
ol
=
=
—

Stephen

1107496136 (Expires: See Software Updates
PV Z202007090589AB047-4203-0cca-0200
Single user

5.89

512

Jul & 2020 11:10:58

Overview video

E Help menu * Overview Video... > opens a new dialog showing a short video

The video has sound and does not play automatically.
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The video is also available on the product website. Visit https://www.softwareverify.com/products.phpl?

and find the product link for Performance Validator.

2z Performance Validator Overview Video ?
Performance Yalidator overview
You can find topic specific tutanalz on the main Tutarals tab and the Help menu.
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Read-me and version history

E Help menu * Readme... * opens the readme.html (from your installation) in your browser.

The readme file contains all the latest information about Performance Validator including:

¢ basic information about getting started and where to go for support
e known issues
e \ersion history

To see what's changed since the version you have installed see the latest version history[3.

Help HTML

E Help menu * Help topics... * shows the HTML help dialog
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You might be reading this right now!.

Or click on the question mark icon on the standard toolbar:

= e key also shows the help, but has the added bonus of jumping directly to the page relevant
for the current view or dialog.

= We occasionally get reports of customers seeing exception errors while viewing the HTML help.
Unfortunately, we don't have a solution for this!

Help PDF

E Help menu * Help PDF * shows the PDF version of this help

You will need a suitable PDF reader such as Adobe Acrobat Reader, but do beware of unwanted add-
on installs.

PDF help for all our products are onlinel[4.

Help on softwareverify.com

|E| Help menu * Help on softwareverify.com > shows the online version of this helpl?

Blog

E Help menu # Blog > shows the Software Verify BlogE3.

Library

E Help menu * Library * shows the Software Verify Library - all our best articles organised into
related topics[4 for easy access.

Tutorials

The tutorials are intended to guide you through learning how to use aspects of Performance Validator.

All the tutorials are available onlinel in the form of short videos and examples covering popular topics.

|E| Help menu » Tutorial... > simply selects the Tutorial tab to show a list of the tutorials
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Double click on the row of a tutorial in the list to open it in a browser.

|E| Help menu > Tutorials on softwareverify.com... > opens the home the online tutorials% in a
browser

Contact customer support

|E| Help menu * Contact customer support * shows the Contact customer support dialog.

Contact Software Verify Customer Support *

Hawve you found a bug? Do you think something could be improved? Have an idea for a new
feature? Or do you need help working out how to do something?

We're here to help, Tell us what the problem is and we'll get right badk to you with a solution.
How we provide customer support

We provide customer support via email.

Email allows us to exchange detailed bug descriptions, step-by-step instructions,
screenshots, log files, crash dumps and other metadata that can't easily be communicated via
telephone or chat.

Should your suppart request require escalation to phone, Zoom or remote computer access
we will do that when required.

Start a Support Reguest

Emiail:

support@softwareverify.com

Website customer support form:
https: {fwww . softwareverify. com/support/

Close

How do I?

E Help menu * How do I? » shows the How do 1?7 dialog.
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How do |7 =

How do I fly to the moon?
How do I make a purple cow?

How do I do X¥Z with Performance Validator?
We can't help with the first two guestions, but I think we can help with the last question.
We'll give you step by step instructions and/or a video showing you how to do XYZ.

Just send us an email describing what you're trying to do and we'll get right back to you with a
solution.

Start a Support Reguest

Emiail:

support@softwareverify.com

Website customer support form:
https: /fwww . softwareverify. com/suppart/

Close

Report a crash

|E| Help menu * Report a crash » displays the options for reporting a crash.

If an exception report for the Performance Validator user interface, or an exception report for an
application that Performance Validator was monitoring is available it will be displayed with options to
copy it to the clipboard and contact customer support at Software Verify.
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Report a crash *
The crash report shown below was in the Performance Validator x64 user interface.

C:\Users\stephen\AppData\Roaming\Software Verify\Performance Validator x64\pvExceptionLogUI_x64. txt

Please email this report to support@softwareverify.com ~
A copy of this report can be found in C:\Users!stephen‘\AppData'\Roaming\Software Verify\Performance Validator x64\pvExceptionLogUl_x64, txt
Performance Validator k64 V7. 54 [512]

Windows Version: 10.0

Service Pack: 0.0

Build: 19041

64 bit Operating System

Mum Processors: 8

Processor Type: 8564

WM Page size: 0x1000

WM Paragraph size: 0x 10000

WM Minimum address: 0x00000000000 10000
WM Maximum address: 0x00007 et
16244: MEB of physical memory

e:\omcperformanceValidator\tabservrelease_x64'\performanceValidator_x64.exe
Thread ID: 11568 (Main Thread)

Exception code: 80000004 STATUS_SINGLE_STEP v

Please send a copy of this report to  support@softwareverify.com Copy | Close
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Command Line Interface

Performance Validator provides a command line interface to allow you to perform automated performance
data collection.

To run 32 bit performance validator run C: \Program Files (x86)\Software Verify\Performance
Validator x86\performanceValidator.exe

To run 64 bit performance validator run c:\Program Files (x86)\Software Verify\Performance
Validator x64\performanceValidator x64.exe

Automated performance data collection

Potential uses for automated code performance analysis are:
¢ In the regression test suite to ensure code performance of a certain level
e In unit testing to ensure code performance of a certain level

e Quality assurance

Results from performance data collection sessions can be compared to assess regressions and
improvements in your tests.

Typically, command line options allow Performance Validator to run by specifying:
e the target program to run
e arguments to pass to the target program
 the working directory to run in
e whether to run with or without the user interface
e a baseline session to compare with
e where and how to save results
e what to include or exclude from hooking
e how to compare results

Usually Performance Validator would exit between automated tests, but it can be made to stay running if
necessary.

= See the command line reference for an alphabetical listing all the available commands.

Command line argument usage

There are a few basic rules to remember when using the command line arguments:
e separate arguments by spaces
e quote arguments if they contain spaces
e some arguments are only useful in conjunction with others

e some arguments are incompatible with others
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4.1

If your command line is very long, consider using -commandpFile to specify a command file for your
arguments.

Unrecognised arguments

Any unrecognised arguments found on the command line are simply ignored, whether or not they are
prefixed with a hyphen.

Arguments intended for your program will not conflict with the Performance Validator arguments in this
manual as you should use -arg to redirect them to your program.
Need some help building the command line?

If you find creating command lines from nothing to be a bit daunting we've created a Command Line
Builder tool to help you build command lines.

You'll still need to complete some details, but the builder will help prevent you making some mistakes.

Command Lines and Floating Licences

Performance Validator works from the GUI and from the command line with all types of software licence
(floating licences and non-floating licences).

When floating licences are being used Performance Validator will wait to acquire a floating licence before
proceeding to process the command line options.

There are no options to:
e Checkout a floating licence
o Release a floating licence
e Query for available licences

These options are managed automatically by Performance Validator, there is no need for such options to
be manually controlled from the command line.

Example Command Lines
Typical command line examples

The following examples demonstrate a few different scenarios in which you might want to use
Performance Validator via the command line.

To run 32 bit performance validator run C:\Program Files (x86)\Software Verify\Performance
Validator x86\performanceValidator.exe

To run 64 bit performance validator run C:\Program Files (x86)\Software Verify\Performance
Validator x64\performanceValidator x64.exe

Copyright © 2002-2025 Software Verify Limited



330

Performance Validator Help

Example 1 -running a session (native or .Net)

This example starts the application (native or .Net), showing no progress dialog whilst attaching to the
process.

On completion, the resulting session is saved, and some tabs are refreshed.
The last tab refreshed is displayed, resulting in the Functions tab being the current tab.

performanceValidator_x64.exe -program "c:\myProgram.exe" -saveSession "c:
\myResults\session1.pvm_x64" -displayUl -refreshStatistics -refreshAnalysis -refreshCallTree

A brief explanation of each argument:

Option Argument Description

-program "c: The target program to launch
\myProgram.exe"

-saveSession "c: After the application finishes, the session should be
\myResults\session saved in this file
1.pvm_x64"
-displayUl Show the user interface during the performance test
-refreshStatistics Main data tabs should be refreshed when the test

completes, including the Summary Results
-refreshAnalysis

-refreshCallTree Performance Validator will be left open at the Call Tree
tab.

Example 2 - running a session (native or .Net) and exiting

This example starts the application (native or .Net), showing no progress dialog whilst attaching to the
process.

On completion, the resulting session is saved, and Performance Validator exits.
The last tab refreshed is displayed, resulting in the Functions tab being the current tab.

performanceValidator_x64.exe -program "c:\myProgram.exe" -saveSession "c:
\myResults\session2.pvm_x64" -hide Ul

A brief explanation of each argument:

Option Argument Description
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-program "c:\myProgram.exe"

-saveSession "c:
\myResults\session
2.pvm_x64"

-hideUl

The target program to launch

After the application finishes, the session should be
saved in this file

Hide the user interface during the performance test
and close the user interface when the test application
finishes.

Example 3 -running a session (.Net Core, Self Contained)

This example starts a .Net Core application, showing no progress dialog whilst attaching to the process.

On completion, the resulting session is saved, and some tabs are refreshed.

The last tab refreshed is displayed, resulting in the Functions tab being the current tab.

performanceValidator_x64.exe -program "c:\myDotNetCoreApp.exe" -dotNetCoreLaunchType
SelfContained -saveSession "c:\myResults\session3.pvm_x64" -displayUl -refreshStatistics -

refreshAnalysis -refreshCallTree

A brief explanation of each argument:

Option Argument

-program "c:
\myDotNetCoreApp.
exe"

- SelfContained

dotNetCoreLaunc

hType

-saveSession "c:
\myResults\session
3.pvm_x64"

-displayUl

-refreshStatistics

-refreshAnalysis

-refreshCallTree

Description

The target program to launch

The .Net Core program is self contained

After the application finishes, the session should be
saved in this file

Show the user interface during the performance test

Main data tabs should be refreshed when the test
completes, including the Summary Results

Performance Validator will be left open at the Call Tree
tab.
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Example 4 -running a session (.Net Core, Framework Dependent)

This example starts a .Net Core application, showing no progress dialog whilst attaching to the process.

On completion, the resulting session is saved, and some tabs are refreshed.

The last tab refreshed is displayed, resulting in the Functions tab being the current tab.

performanceValidator_x64.exe -program "c:\dotNetCoreApp.dll" -dotNetCoreLaunchType
FrameworkDependent -saveSession "c:\myResults\session3.pvm_x64" -displayUl -
refreshStatistics -refreshAnalysis -refreshCallTree

A brief explanation of each argument:
Option Argument

-program c:
\dotNetCoreApp.dil"

- FrameworkDepende

dotNetCoreLaunc nt

hType

-saveSession "c:
\myResults\session
4.pvm_x64"

-displayUl

-refreshStatistics

-refreshAnalysis

-refreshCallTree

Description

The target program to launch with the .Net runtime

The .Net Core program is framework dependent

After the application finishes, the session should be
saved in this file

Show the user interface during the performance test

Main data tabs should be refreshed when the test
completes, including the Summary Results

Performance Validator will be left open at the Call Tree
tab.

Example 5 - running and comparing a session

Add the following to the first example to load a previous session, and after the application has finished
and this session saved and exported as HTML, compare it with the loaded session, saving the results:

-directory "c:\testarea" -sessionLoad "c:\myResults\session1.pvm_x64" -compareByParentTime
-exportAsHTML "c:\myResults\session2.html|" -sessionCompareHTML "c:

\myResults\comparison_1_2.html"

Option Argument

-directory "c:\testarea"

Description

Set the working directory in which the program
is executed
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4.2

-sessionLoad "c: Loads this previously saved session into the
\myResults\session1.pym session manager
_Xx64"
- The loaded session is to be compared with the
compareByParent newly recorded session recorded after the
Time application has terminated, using parent

function timings as the basis for comparison

-exportAsHTML "c: The recorded session should be saved here in
\myResults\session2.html HTML format

- "c: The comparison results should be saved here in
sessionCompareH \myResults\comparison_1 HTML format
TML _2.html"

Environment variables
Environment variables can be referenced on the command line.

This allows you to set an environment variable outside of Performance Validator (cmd prompt, batch file,
etc) and then reference it on the command line.

For example:

-program $BUILD DIR%\testProgram.exe

If the BUILD_DIR environment variable is set to e:\dewdebug the above would evaluate to -
program e:\dev\debug\testProgram.exe
What if | can't set an environment variable?

There are situations where you it isn't desirable, or possible to set the environment variable value prior to
starting Performance Validator.

In those situations you can set the environment variable on the command line using -setenvironment.

-setenvironment BUILD DIR=e:\dev\debug -program %BUILD DIR%\testProgram.exe

Problems with environment variable substitution

If you are running from a command prompt, or batch file, or any process that will handle environment
variable substitution using %ENV_VAR% you will find that referencing the environment variable on the
command line won't work when using -setenvironment, because by the time Performance Validator sees
the command line the %ENV_VAR% values hawe already been substituted.

To get around this, using $ENV_VARS instead of %ENV_VAR%.

-setenvironment BUILD DIR=e:\dev\debug -program S$BUILD DIRS\testProgram.exe
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4.3

-setenvironment

Set environment variables for Performance Validator, as a series of name/value pairs.

Use this option once for each environment variable you wish to set.

Usage of -setenvironment for any environment variable must appear on the command line prior to
any reference to that environment variable on the command line.

E To pass quotes along with the string, escape a pair of inner quotes like the example below

Examples:

-setenvironment APP_FLAG=0N,;

-setenvironment "APP_FAG=0N;"

-setenvironment "APP_COMMS=0N; APP_DEBUG=OFF;"
-setenvironment "APP_MSG=\"A quoted string with spaces\";"
-setenvironment BUILD DIR=e:\de\\debug

Note that this is not the same as -environment, which allows you to specify environment values that
you can pass to the program being launched.

Development environment

The following options allow you to specify the development environment you used to build the application
being tested.

-devIDE

Specifies the development environment or compiler used to build the application being tested.

These values correspond to the values on the Symbol Lookup part of the settings dialog.

clang

codeWarrior

cppBuilder

delphi

devC++

mingw

other

rust

salfordFortran
visualBasic6
visualStudio. If you specify this you also need to specify -devVisualStudioVersion or -
devVisualStudioYear
visualStudioCustomDLL
visualStudioDontSet
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Examples:

-deVvIDE visualStudio
-deVvIDE delphi

-devVisualStudioVersion

If -devIDE has been specified as visualStudio then -devVisualStudioVersion can be used to
specify the version of Visual Studio.

The version of Visual Studio needs to be installed on the machine for this to work.
The following versions are valid:

6
7
7.1
8
9
10
11
12
14
15
16
17

Examples:

-devVisualStudioVersion 6
-devVisualStudioVersion 10
-devVisualStudioVersion 17

If you use -devVisualStudioVersion then you don't need to use -devVisualStudioYear.
-devVisualStudioYear

If -devIDE has been specified as visualStudio then -devVisualStudioYear can be used to specify
the version of Visual Studio.

The version of Visual Studio needs to be installed on the machine for this to work.
The following years are valid:

1996
2002
2003
2005
2008
2010
2012
2013

Copyright © 2002-2025 Software Verify Limited



336

Performance Validator Help

44

2015
2017
2019
2022

Examples:

-devVisualStudioYear 1996
-devVisualStudioYear 2010
-devVisualStudioYear 2022

If you use -devVisualStudioYear then you don't need to use -devVisualStudioVersion.

Target Program & Start Modes

Specifying the target application

The following options let you launch a program (with various start-up modes), inject into a running
program or wait for a program to start before attaching.

Launching a program

-program

Specifies the full file system path of the executable target program to be started by Performance
Validator, including any extension.

Not compatible with -injectName, -injectID, -waitName or -monitorASenvice.
See -arg below to pass arguments to your program, and -directory to set where it runs.
Examples:

-program c:\testbed.exe
-program "c:\new compiler\version2\testbed.exe"

If you specify the file without a path then:

o If you used -directory to set a startup directory then the filename in that directory is used if it
exists

e Otherwise, the directories in the PATH environment variable are used to look for the filename
-programToMonitorEXE
-programToMonitor

-programToMonitor has been replaced by -programToMonitorEXE. -programToMonitor will be
honoured to provided backward compatibility.
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Specifies the full path of the program from which the data is collected, but does not change which
process is initially launched. Include the extension.

This program will be monitored by Performance Validator only when the program specified using -
program starts it.

If no path is specified, the first child process that has the same name will be monitored.

To monitor any program that is launched specify <<any>> as the program argument. In batch files
and powershell scripts you will need to quote this to get it accepted by the file parser.

See -programToMonitorLaunchCount to change which instance of the program is monitored.
Only valid in conjunction with -program.
Examples:

-programToMonitorEXE c:\testbed-child-process.exe

-programToMonitorEXE "c:\new compiler\version2\testbedChildProcess.exe"

-programToMonitorEXE testbed-child-process.exe
-programToMonitorEXE "<<Any>>"

-program c:\testbed.exe -programToMonitorEXE c:\testbed-child-process.exe

In this last example c:\testbed.exe is launched but not monitored. Only when testbed.exe
launches a child process c:\testbed-child-process.exe is that child process monitored.

-programToMonitorDLL

This option provides a qualifying DLL to identify different .Net Core processes, which are typically
launched using the same .Net Core runtime. Include the dll extension.

Only valid in conjunction with -program and -programToMonitorEXE.
Examples:
-programToMonitorDLL c:\test\dotNetCoreApp.dll

-program c:\testbed.exe -programToMonitorEXE "c:\program files\dotnet\dotnet.exe" -
programToMonitorDLL c:\test\dotNetCoreApp.dll

In this last example c:\testbed.exe is launched but not monitored. Only when testbed.exe

launches a child process c:\program files\dotnet\dotnet.exe to run the application c:
\test\dotNetCoreApp.dll is that child process monitored.

-programToMonitorLaunchCount

Specify the n'" invocation of the program specified by -programToMonitor which is to hawve its data
collected.

Any value which is invalid (including anything less than 1) will default to 1.
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Only valid in conjunction with -programToMonitor and consequently also -program.
Examples:

-programToMonitorLaunchCount 1
-programToMonitorLaunchCount 34

-program c:\testbed.exe -programToMonitor c:\testbed-child-process.exe -
programToMonitorLaunchCount 1

In the above example c:\testbed.exe is launched but not monitored. As soon as testbed.exe
launches a child process c:\testbed-child-process.exe then that child process monitored.

If the value 1 was changed to a 2, then only the second invocation of c:\testbed-child-
process.exe would get monitored, with the first invocation being ignored.
-arg
Passes the following element on the command line to the target program.

-arg can be used multiple times, or you can use -allArgs

E To pass quotes along with the string, escape a pair of inner quotes like the example below
Only valid with: -program
Examples:

-arg myProgram.exe

-arg "c:\Program Files\myApp\myProgram.exe"

-arg "-in infile -out outfile"

-arg "\"a quoted string\""

-allArgs

Passes the remainder of the command line (after -allArgs) to the program being launched.
Unlike -arg abowe, there is no need to escape the quotes as the content is passed verbatim.
Only valid with: -program

Example:

-allArgs anything put here is passed to the target program "even stuff in quotes" is passed

-directory

Sets the working directory in which the program is executed. If -directory is not specified the
program is run in its current directory.
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Only valid with: -program
Examples:
-directory c:\development\
-directory "c:\research and development\"
-environment

Environment variables for program, as a series of name/value pairs. Not to be confused with -
setenvironment.

Use this option once for each environment variable you wish to set.

E To pass quotes along with the string, escape a pair of inner quotes like the example below
Only valid with: -program
Examples:
-environment APP_FLAG=0N,;
-environment "APP_FAG=0N;"
-environment "APP_COMMS=0N; APP_DEBUG=O0OFF;"
-environment "APP_MSG=\"A quoted string with spaces\";"
-dataCollectType
Specifies the type of data collection that you want. Native, .Net or mixed mode (both native and .Net).
Valid with -program and -monitorASenice.
Examples:
-dataCollectType native
-dataCollectType dotNet
-dataCollectType mixedMode
-stdin
Specifies a file to be read and piped to the standard input of the application being tested.
If the filename contains spaces, the filename should be quoted.
An error occurs if the file does not exist. See -ignoreMissingStdin to awid this error.

Examples:

-stdin c:\settings\input.txt
-stdin "c:\reg tests settings\input.txt"
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-stdout
Specifies a file to be written with data piped from the standard output of the application being tested.
If the filename contains spaces, the filename should be quoted.
An error occurs if the file does not exist. See -ignoreMissingStdout to awoid this error.
Examples:
-stdout c:\settings\output.txt
-stdout "c:\reg tests results\output.txt"
-ignoreMissingStdin

If this flag is specified and the file specified by -stdin does not exist, no error is reported.

-ignoreMissingStdout

If this flag is specified and the file specified by -stdout does not exist, no error is reported.

Target program startup modes

-createProcessStartupThread
-normalStartupThread
-idleStartupThread
-suspendStartupThread
-pauseStartupThread
-noSuspendinStubDuringAttach

All these options are obsolete and will be ignored if present on command lines or in command files.

Injecting into a program
-injectName
Sets the name of the process for Performance Validator to attach to.

Not compatible with -program, -injectID, -waitName or -monitorASenvice.

Examples:

-injectName c:\testbed.exe
-injectName "c:\new compiler\version2\testbed.exe"
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-injectlD
Sets the numeric (decimal) id of a process for Performance Validator to attach to.
Not compatible with -program, -injectName, -waitName or -monitorASenvice.

Example:

-injectliD 1032

Waiting for a program

-waitNameEXE
-waitName

-waitName has been replaced by -waitNameEXE. -waitName will be honoured to provided
backwards compatibility.

Sets the name of a process that Performance Validator will wait for.

When the named process starts Performance Validator will attach to the process.
Not compatible with -program, -injectName, -injectID or -monitorASenice.
Examples:

-waitNameEXE c:\testbed.exe
-waitNameEXE "c:\new compiler\version2\testbed.exe"

-waitNameDLL
Sets the name of a process DLL that Performance Validator will wait for.
When the named process starts Performance Validator will attach to the process.
Examples:

-waitNameDLL c:\dotNetApp.dll
-waitNameDLL "c:\new compilen\version2\dotNetApp.dI

For use with -waitNameEXE when you want to wait for .Net Core applications.

-waitNameEXE "c:\program files\dotnet\dotnet.exe" -waitNameDLL "c:
\testApps\dotNetCoreApp\release\dotNetCoreApp.dll"

Monitoring a service
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-monitorAService
Sets the full file system path of a senice including any extension.
Performance Validator will wait for the senice to start and attach to it.
Not compatible with -program, -injectName, -injectID or -waitName.
Examples:

-monitorAService c:\senice.exe
-monitorAService "c:\new compiler\version2\senice.exe"

.Net Core specific arguments
-dotNetCoreArg

Specifies and argument to pass to the .Net Core runtime. You can specify -dotNetCoreArg as many
times as you need to pass as many arguments as you need.

See this Microsoft document for the list of .Net Core runtime configuration options
https://docs.microsoft.com/en-us/dotnet/core/tools/dotnet#runtime-options.

Use this argument with -program.
Examples:

-dotNetCoreArg "--roll-forward LatestPatch"
-dotNetCoreArg "--runtimeconfig ./configUnitTest.json"

-dotNetCoreLaunchType

Specifies the type of program being launched by the .Net Core runtime. You can specify -
dotNetCoreLaunchType once. If specified more than once, the last definition is used.

Use this argument with -program.
Examples:
-dotNetCoreLaunchType SelfContained

-dotNetCoreLaunchType FrameworkDependent

Data Collection

-collectData
Enables or disables the collection of flow tracing data

Examples:
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-collectData:On
-collectData:Off

-collectFunctionTimes

Enables or disables the collection of timing information for functions

Examples:

-collectFunctionTimes:On
-collectFunctionTimes:Off

-collectLineTimes

Enables or disables the collection of timing information for lines

Examples:

-collectLineTimes:On
-collectLineTimes:Off

-collectStdout

Enables or disables the collection of standard output (stdout)

Examples:

-collectStdout:On
-collectStdout:Off

4.5 User interface visibility

User interface visibility

You can choose to hide or show Performance Validator during the test, as well as the window of the
target application.

-displayUl
Forces the Performance Validator user interface to be displayed during the test.

This is useful for debugging a command line session that is not working, for example inspecting the
Diagnostic tab for messages related to the test.

You wouldn't normally use this option when running unattended performance tests.
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-doNotinteractWithUser

Newer display dialog boxes in the target application that is being profiled.

= This applies even for warning and error dialog boxes.

The intended use for this option is for when you are running command line sessions on unattended
computers and you have automated processes that may kill the Performance Validator user interface
if something goes wrong. Actions such as this then cause the stub to recognise the user interface
has gone away and display an error warning.

-hide Ul

Hides the Performance Validator user interface during the test.

-launchAppHide
-launchAppHidden

Hides the target application during the test.

EDepending on your application, this may not work and may not even be suitable.

This is equivalent to setting the wShowWindow member of the STARTUPINFO struct to sw_HIDE when
using the Win32 createProcess () function.

It's useful if you're testing console applications that have no user interaction, as it prevents the
console/command prompt from being displayed.

For GUI applications this option very much depends on how your application works.

For interactive applications, it's clearly has no use, but for some, hiding the GUI may help prevent
various windows messages from being processed.

Typically, for complex applications, it's better to design this capability into your application and
control it via a command line, which can be passed in from Performance Validator via the -arg
option.

-launchAppShow

Shows the target application during the test.

This is equivalent to setting the wShowWindow member of the STARTUPINFO struct to sw_SHOwW when
using the Win32 createProcess () function.

-launchAppShowMaximized
-launchAppShowMinimized
-launchAppShowMinNoActive
-launchAppShowNA
-launchAppShowNoActivate
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-launchAppShowNormal

As well as the previous two options to show or hide the target application during the test there are other
options equivalent to values that can be used in the STARTUPINFO struct.

The options are equivalent to the setting the wshowWindow member to the following values

Option wShowWindow Launched application is shown...
member

launchAppShowMaximi SW SHOWMAXIMIZED Maximized and activated

zed

launchAppShowMinimi  SW SHOWMINIMIZED Minimized and activated

zed

launchAppShowMinNo  SW SHOWMINNOACTIVE Minimized and not active
Active

-launchAppShowNA Shown at current size and position but not

SW SHOWNA X
- activated

launchAppShowNoActiv SW SHOWNOACTIVATE
ate

Show at most recent size and position but
not activated

Show at original size and position and

SW SHOWNORMAL X
- activated

launchAppShowNormal
Refreshing the interface after test completion
You can run automated tests that leave the user interface open after completion,

The following options are used to automatically refresh the main data tabs in Performance Validator once
a test is complete.

-refreshStatistics
-refreshCallTree

-refreshCallGraph
-refreshAnalysis

4.6 Session Management

Session management

The following options let you control the sessions during testing
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-baseline

Allows a previously created session to be loaded into Performance Validator to act as the baseline
session against which other sessions are compared.

-baseline c:\baselineRegTests\testMacro1.pvm
-baseline "c:\baseline regression tests\testMacro1.pvm"
-numSessions
Sets the number of sessions that can be loaded at once.
This is equivalent to the same setting in the session manager and can't be less than 1.
Example:

-numSessions 2

-saveSession
Saves the session data when all data has finished being collecting from the target program.
Performance Validator 32 and 64 bit use the file extension .pvm and .pvm_64 respectively.
A missing or incorrect filename extension will be corrected automatically
Examples:
-saveSession c:\results\testMacro1.pvm
-saveSession "c:\test results\testMacro1.pvm_x64"
-saveSession c:\results\testMacro1

-sessionlLoad

Loads a previously created session to be compared with the performance data from the session
being recorded.

These options might be used when a series of tests have already been performed and their sessions
saved.

Performance Validator 32 and 64 bit use the file extension .pvm and .pvm_64 respectively.
A missing or incorrect filename extension will be corrected automatically
Examples:

-sessionLoad c:\results\testMacro1.pvm

-sessionLoad "c:\test results\testMacro1.pvm"
-sessionLoad c:\results\testMacro1
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& Ensure your session manager is configured to hold at least 2 or 3 sessions or use -
numsSessions to specify how many sessions to use.
Session comparison

-sessionCompareHTML
-sessionCompare XML

Compare two sessions, producing an HTML or XML report detailing any performance regression and
improvements.

The topic on exporting sessions has a description of the XML tags.
The two sessions can be loaded using one of these options:
-baseline and -sessionLoad

-baseline and running a program using one of -program, -injectName, -injectID, or -
waitName

Examples:

-sessionCompare XML c:\regtests\testMacro1.xml
-sessionCompareHTML "c:\reg tests\testMacro1.html"

E Ensure your session manager is configured to hold at least 2 sessions or use -numSessions to
specify how many sessions to use.

-compareByParentTime
-compareByTotalTime

During session comparison these options indicate whether to use the percentage of the parent's
execution time or the total time as the comparator.

There are no arguments to these options.

-thresholdPC
Set the percentage threshold to be used when performing session comparisons.

Differences in percentage less than the threshold will be ignored and will not be considered a
difference.

The argument is a floating pointer number, and if not specified will default to 1%.
Examples:

-thresholdPC 1
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-thresholdPC 1.0000
-thresholdPC 2.5
-thresholdPC 0.0005

Session Export Options

Below are options for exporting sessions and session comparisons

Session export format - HTML or XML

-exportAsHTML
-exportAsXML

Export the session performance statistics as an HTML or XML file when Performance Validator has
finished collecting data from the target program.

Example:

-exportAsHTML c:\results\html\testMacro1.html
-exportAsXML "c:\test results\xml\testMacro1.html|"

Session export encoding - HTML or XML

These options allow you to export the session data as UTF-16, UTF8 or ASCIIl. UTF-16 and UTF-8 will
add a byte order mark (BOM) to the start of the exported file.

-exportAsHTML_BOM
The exported HTML will be exported with the appropriate format.
-exportAsHTML_BOM ASCII
-exportAsHTML_BOM UTF8
-exportAsHTML_BOM UTF16
-exportAsXML_BOM
The exported XML will be exported with the appropriate format.
-exportAsXML_BOM  ASCII

-exportAsXML_BOM UTF8
-exportAsXML_BOM UTF16

HTML and XML export options

The following options control settings for both HTML and XML export of the recorded session results.
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-exportDescription
Includes the specified description string as part of the exported HTML/XML.
Example:
-exportDescription "Quality control test 2a"

Don't forget the quotes as this option is likely to contain spaces.

HTML-only export options
The following options are only for HTML export of the recorded session results

-exportAsCallGraphHTML
-exportAsCallTreeHTML

Exports the session data as a HTML file containing a call graph or a call tree when Performance
Validator has finished collecting data from the target program.

Example:
-exportAsCallGraphHTML c:\callGraphs\testMacro.html
-exportAsCallTreeHTML "c:\call trees\test macro1.html"
-exportThreshold

Sets the minimum overall percentage contribution that a function must have in order to be included
in a call tree or call graph export.

Example:

-exportThreshold 0.10

Session comparison export options
The following options are only used for export of session comparisons.

-comparisonShowAddress
-comparisonShowArgs
-comparisonShowFilename
-comparisonShowModulename
-comparisonShowReturnType

During the export of a session comparison these options indicate whether to show each
corresponding function detail.

Each option takes an :On or :Off parameter
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Examples:

-comparisonShowAddress:On
-comparisonShowFilename:Off

4.8 Filter and Hook options

Class and function hooks
-classAndFunctionFile
Points to a file specifying the class and function to be hooked for the test.

If the filename contains spaces, the filename should be quoted.

= e settings dialog Class and Function Filter tab provides options for creating a ready made
class and function hook file by using the Export... button on the dialog.

Examples:
-classAndFunctionFile c:\settings\testMacroClassAndMethods.pvxc
-classAndFunctionFile "c:\reg tests settings\testMacroClassAndMethods.pvxc"
El class and function file format

The first line of text in the DLL hooks file is one of the following:

e Rule:DoNotHookSpecificClasses > DLLs marked as enabled will not be hooked. All
other DLLs will be hooked

e Rule:HookSpecificClasses #» DLLs marked as enabled will be hooked. All other
DLLs will not be hooked

e Rule:HookAllClasses 2 All DLLs will be hooked regardless of the settings in
the list

E Capitalization is important.
The remaining lines list one class and method per line.

Class and method are separated by : : or omit the method name if all methods in the class are
wanted..

To name a method and no class, use : : to prefix the method.
Example:

Two methods in the pageMemoryUsageTracker class should be hooked, along with all methods
in the class rightMenuaAnalysis, and all methods and functions named resizebData.
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Rule:HookSpecificClasses
pagedMemoryUsageTracker: :setPage
pagedMemoryUsageTracker: :reset
resizeData
rightMenuAnalysis::

Example:

Two methods in the pageMemoryUsageTracker class are not to be hooked.

Rule:DoNotHookSpecificClasses
pagedMemoryUsageTracker: : setPage
pagedMemoryUsageTracker: :reset

Example:
All classes and methods will be hooked.
Rule:HookAllClasses

The file can be ANSI or UNICODE text and paths with spaces do not need quotes.

Source file hooks
-sourceFileFilterHookFile
Points to a file specifying the source files to be hooked for the test.

If the filename contains spaces, the filename should be quoted.

= The settings dialog Hooked Source Files tab provides options for creating a ready made source
file filter hook file by using the Export... button on the dialog.

Examples:

-sourceFileFilterHookFile c:\settings\testMacroFiles.pvxft
-sourceFileFilterHookFile "c:\reg tests settings\testMacroFiles.pvxft"

= source file filter format
The first line of text in the DLL hooks file is one of the following:

e Rule:DoNotHook # Source files that follow will not be hooked. All other files will be hooked
e Rule:DoHook # Source files that follow will be hooked. All other files will not be hooked

h=| Capitalization is important.

The remaining lines list one source file (or source directory) per line.
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The file is named with a path or without a path, i.e. the same way that Performance Validator
discovers the path.

Example:
Most files are listed with a full path but constituent files of MFC might be listed without a path.
Rule:DoNotHook
"C:\Program Files\Software Verification\C++ Performance Validator\examples\natix
appmodule.cpp

Example:
Using paths with and without spaces:

Rule:DoHook
"C:\Program Files\Software Verification\C++ Performance Validator\examples\natix

Rule:DoHook

E:\OM\C\PerformancevValidator\examples\nativeExample
Example:

Using environment variables.

Rule:DoHook
$ENV_VAR%\examples\nativeExample

Using wildcards.

Rule:DoHook
c:\test\*\nativeExample

The file can be ANSI or UNICODE text and paths with spaces do not need quotes.

Win32 APl hooks

-win32API

Specifies the type of Win32 API data collection that you want.

None * No Win32 API hooking

All > Hook Win32 API functions in all DLLs

NonOS * Hook Win32 API functions in non operating system DLLs

NonMS > Hook Win32 API functions in non Microsoft DLLs

DebugOnly *» Hook Win32 API functions only in DLLs that have debug information
DebugOnlyNonMS * Hook Win32 API functions only in non Microsoft DLLs that have debug
information

Examples:
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-win32API None

-win32API All

-win32API NonOS
-win32API NonMS
-win32API DebugOnly
-win32API DebugOnlyNonMS

File Locations

File Locations

When using the command line it's convenient to store settings and options in files that can be easily
referenced.

Those files include:

o Global settings files

o File locations for source, PDB or MAP files

e DLL hook files
Each of these file types can be saved or exported from Performance Validator.
The -settings option is used to specify the settings to be used for the test. If the filename contains
spaces, the filename should be quoted. This option is the same as -loadSettings and is provided for
backwards compatibility.
Loading global settings from a file

Global settings are usually stored in the registry, but you can save a specific set of settings for use in
performance tests:

e Settings menu > Save settings...

-loadSettings
-settings

Points to a previously saved settings file to be used for the test.
Examples:

-loadSettings c:\settings\testMacro1.pvs
-loadSettings "c:\performance test settings\testMacro1.pvs"

b= The -settings option is identical to -loadSettings and is provided only for backwards compatibility
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File locations for source, PDB or MAP files

File location files can be easily generated by exporting file locations from the Eile Locations page of the
settings dialog.

-fileLocations

Specify a plain text file listing file locations to be used during testing. See the format of the file
below.

Each set of file types (one per line) is preceded by a header line in the file.

o [Files] * Source files

e [Third] *> Third party source files
o [PDB] * PDB files

e [MAP] > MAP files

Example:

-fileLocations c:\performanceTests\testFileLocations1.pvxfl
Example file:
[Files]
c:\work\projectl\
[Third]
d:\VisualStudio\VC98\Include
[PDB]
c:\work\project3\debug
c:\work\project3\release
[MAP]

c:\work\project3\debug
c:\work\project3\release

Files listing classes and functions to hook

Set class and function names that are to be hooked or not hooked using -classAndFunctionFile in
the Filter and Hook options.

Files listing DLLs to hook

DLL hook files can be easily generated by exporting DLL hooks from the Hooked DLLs page in the
Filters section of the settings dialog.

-dlIHookFile
Points to a file listing the DLLs to be hooked for the test.
Examples:

-dlIHookFile c:\settings\testMacroDLLs.pvx
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-dIIHookFile "c:\performance tests settings\testMacroDLLs.pvx"

The first line of text in the DLL hooks file is one of the following:

e Rul e: DoNot Hook ?» DLLs marked as enabled will not be hooked. All other DLLs will be
hooked

e Rul e: DoHook ?» DLLs marked as enabled will be hooked. All other DLLs will not be
hooked

e Rul e: HookAl | 2 All DLLs will be hooked regardless of the settings in the list

E Capitalization is important.
The remaining lines list one DLL filename or folder path and an enabled state on each line.
Example:
Rule:DoNotHook
nativeExample.exe enable=FALSE
MFC42D.DLL enable=TRUE
MSVCRTD.dll enable=TRUE
KERNEL32.dll enable=TRUE
0le32.d1l1l enable=TRUE
Example:
Rule:DoHook
E:\OM\C\performanceValidator\examples\nativeExample\DebugNonLink
enable=TRUE
Example:
Rule:DoHook
"E:\OM\C\performanceValidator\examples\nativeExample with
spaces\DebugNonLink" enable=TRUE

Example:

Rule:DoHook
$ENV_VAR%\DebugNonLink enable=TRUE

Here, the environment variable ENV_VAR is used to replace the text $ENV_VARS in the path
definition.

The file can be ANSI or UNICODE text and paths with spaces do not need quotes.

410 Command Files

Using a command file
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If your command line is very long, consider using -commandpFile to specify a command file for your
arguments.

-commandFile
Specify a file from which to read the command line arguments.
Useful when command lines become unwieldy or longer than the windows command s
limits.
Use -- to insert comments into the file, including when commenting out option.
Examples:

-commandFile c:\performancetests\testMacro1.cf
-commandpFile "c:\performance tests\testMacro1.cf"

B Example command file

-hideUI
-program c:\testbed\testApp.exe

-- arguments for application

-arg argumentOne

-arg argumentTwo

-arg "-s wobble"

-directory c:\testbed\testl

-settings c:\testbed\settings testl.pvs

-—- do export and save of the results
-exportAsHTML c:\testbed\results\testl.html
-saveSession c:\testbed\results\testl.pvm

For any argument that can be supplied to a command in a command file, you can also specify an
environment variable substitution.

-directory %DIR%
-program $DIR%\testProgram.exe

The environment variables must have been set prior to starting Performance Validator.

You cannot specify a command with an environment variable substitution.

411 Help, Errors & Return Codes

The following options may help with using and debugging the command line driven automated regression
testing.

Command line help
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-help
-?

Command line help is printed on the standard output.

Debugging command driven testing

If you're having problems with using the command line, check the following, try displaying error
messages using the option below, and look at the exit return codes.

separate command line arguments with spaces

all command line options that include spaces need to have quotes around them

e some arguments are only useful in conjunction with others - check notes against each option

some arguments are incompatible with others - check notes against each option
-showErrorsWithMe ssage Box
Forces errors to be displayed using a message box when running from the command line.

This can be very useful when debugging a command line that does not appear to work correctly.

Exit return codes

Performance Validator returns the following status codes when running from the command line.

e 0 > Alok

e -1 ¥ Unknown error. An unexpected error occurred starting the runtime

e -2 > Application started ok. You should not see this code returned

e -3 2> Application failed to start. E.g. runtime not present, not an executable or injection dll not

present,

-4 > Target application is not an application

-5 » Don't know what format the executable is, cannot process it

-6 > Not a 32 bit application

-7 > Not a 64 bit application

-8  » Using incorrect MSVCR(8|9).DLL that links to CoreDLL.dIl (incorrect DLL is from WinCE)
-9 > Win16 app cannot start these because we can't inject into them
-10 » Win32 app - not used

-11 » Win64 app - not used

-12 » .Net application

-13 * User bailed out because app not linked to MSVCRT dynamically
-14 * Not found in launch history

-15 * DLL to inject was not found

-16 » Startup directory does not exist

-17 * Symbol server directory does not exist

-18 » Could not build a command line

-19 * No runtime specified, cannot execute script (or Java) (obsolete)
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-20
-21

# Java arguments are OK - not an error (obsolete)
# Java agentlib supplied that is not allowed because Java Performance Validator uses it

(obsolete)

-22
-23
=24

# Java xrun supplied that is not allowed because Java Performance Validator uses it (obsolete)

# Java cp supplied that is not allowed because Java Performance Validator uses it (obsolete)
# Java classpath supplied that is not allowed because Java Performance Validator uses it

(obsolete)

-25
-26
27
-28
-29
-30
-31
-32
-33
-34
-35
-36
-37
-38
-39
-40
-1
42
43
-44
-45
-46
47
-48
-49
-50
-51

-60
-61
-62
-63
-64
-65
-66
-67
-68
-69

» Firefox is already running, please close it (obsolete)

Lua runtime DLL version is not known (obsolete)

Not compatible software

InjectUsingCreateProcess, no DLL name supplied
InjectUsingCreateProcess, Unable to open PE File when inspecting DLL
InjectUsingCreateProcess, Invalid PE File when inspecting DLL
InjectUsingCreateProcess, No Kernel32 DLL
InjectUsingCreateProcess, NULL VirtualFree() from GetProcAddress
InjectUsingCreateProcess, NULL GetModuleHandleW() from GetModuleHandleW
InjectUsingCreateProcess, NULL LoadLibraryW() from LoadLibraryW
InjectUsingCreateProcess, NULL FreeLibrary() from FreeLibrary
InjectUsingCreateProcess, NULL VirtualProtect() from GetProcAddress
InjectUsingCreateProcess, NULL VirtualFree() from GetProcAddress
InjectUsingCreateProcess, unable to find DLL load address
InjectUsingCreateProcess, unable to write to remote process's memory
InjectUsingCreateProcess, unable to read remote process's memory
InjectUsingCreateProcess, unable to resume a thread

#» UPX compressed - cannot process such executables

» Java class not found in CLASSPATH

? Failed to launch the 32 bit sMGetProcAddressHelperUtil.exe

# Uknown error with sMGetProcAddressHelperUtil.exe

# Couldn't load specified DLL into sMGetProcAddressHelperUtil.exe

# Couldn't find function in the DLL sMGetProcAddressHelperUtil.exe

? Missing DLL argument s\MGetProcAddressHelperUtil.exe

? Missing function argument s\MGetProcAddressHelperUtil.exe

? Missing svMGetProcAddressHelperUtil.exe

? Target process has a manifest that requires elevation

# sMinjectintoProcessHelper_x64.exe not found

# sMinjectintoProcessHelper_x64.exe failed to start

? sMinjectintoProcessHelper_x64.exe failed to return error code

? getlmageBase() worked ok

? ReadFile() failed in getimageBase()

# NULL pointer when trying to allocate memory

? CreateFile() failed in getimageBase()

? ReadProcessMemory() failed in getimageBase()

» VirtualQueryEx() failed in getimageBase()

? Bad /appName argument in svInjectintoProcessHelper_x64.exe

? Bad /dlIName argument in sMlinjectintoProcessHelper_x64.exe

# Bad /procld argument in sMinjectintoProcessHelper_x64.exe

? Failed to OpenProcess in svinjectintoProcessHelper x64.exe

2 A DLL that the .exe depends upon cannot be found

# A stdin file was specified, but Validator could not open it

? A stdout file was specified, but Validator could not open it

» Failed to create the child output pipe

» Failed to create a duplicate of the output write handle for the std error write handle. This is

BN RSN N NG N W N W B A W g oy

necessary in case the child application closes one of its std output handles
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-70 » Failed to create the child input pipe

-71 * Failed to create a duplicate output read temporary file

-72 » Failed to create a duplicate input write temporary file

-73 » User was trying to launch a senice as an application that was linked to PV APlIs. User
cancelled when informed of this fact

-74 » Returned by Performance Validator if user performs a baseline comparison and memory leaks

are detected

-75 ¥ Shutdown and restart as 32 bit Performance Validator
-76 » Shutdown and restart as 64 bit Performance Validator
=77 * Entry point in executable is NULL.

-78 * Application is .Net Core.

-79 * Entry point is for a .Net application.
e -80 > VirtualAllocEx() returned NULL
e -81 > InjectUsingCreateProcess, NULL GetLastError() from GetProcAddress

Command line reference

Command Line Reference

The following alphabetical list provides a convenient look-up for all the command line arguments used in
automated regression testing.

Option

-?

-allArgs
-ar

-baseline

-classAndFunctionFile
-collectData
-collectFunctionTimes
-collectLineTimes

-collectStdout

-compareByParentTime
-compareByTotalTime

-comparisonShowAddress
-comparisonShowArgs
-comparisonShowFilename

Description

Print command line help on the standard output.

Pass the remainder of the command line (after -allArgs) to the
program being launched.

Pass command line arguments to the target program. Can be
used multiple times.

Load a previously created session into Performance Validator to
act as the baseline session against which other sessions are
compared.

Points to a file specifying the class and function hook options.
Turn data collection on or off

Turn the collection of function timing on or off

Turn the collection of line timing on or off

Turn collection of stdout on or off

During session comparison choose whether to use the
percentage of the parent's execution time or the total time as the
comparator.

Control if the each of the function details are shown in an
exported session comparison.
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comparisonShowModulenam

e

-comparisonShowReturnType

-createProcessStartupThread Obsolete and ignored if present.

-devIDE

-devVisualStudioVersion
-devVisualStudioYear
-directory

=displayUl

-dlIHookFile
-doNotinteractWithUser

-dotNetCoreArg
-dotNetCoreLaunchType

-environment

-exportAsCallGraphHTML
-exportAsCallTreeHTML

-exportAsHTML
-exportAsXML

-exportAsHTML_BOM
-exportAsXML_BOM

-exportDescription
-exportThreshold

fileLocations

-help
-hide Ul

-idleStartupThread
-injectiD

-injectName

-launchAppHide

Specify the development environment used to be the target
program.

Specify which version of Visual Studio by year.
Specify which version of Visual Studio by version number.
Set the working directory in which the program is executed.

Force the Performance Validator user interface to be displayed
during the test.

Points to a file listing the DLLs to be hooked for the test.

Never display dialog boxes in the target application that is being
profiled.

Specify a runtime configuration option to the .Net runtime.

Specify if you are launching a self contained or framework
dependent .Net Core application.

Environment variables for program, as a series of name/value
pairs

Exports the session data as a HTML file containing a call graph
or a call tree when Performance Validator has finished collecting
data from the target program.

Export the session data as an HTML or XML file when
Performance Validator has finished collecting data.

Specify the file encoding for the exported file

Set the description to be included the exported HTML/XML.

Set the minimum owerall percentage contribution that a function
must have in order to be included in a call tree or call graph
export.

Specify a plain text file listing file locations to be used during
testing. See the format of the file below.

Print command line help on the standard output.
Hide the Performance Validator user interface during the test.
Obsolete and ignored if present.

Set the numeric (decimal) id of a process for Performance
Validator to attach to.

Set the name of the process for Performance Validator to attach
to.

Hide the target application during the test.

Copyright © 2002-2025 Software Verify Limited



Command Line Interface 361

-launchAppShow
-launchAppShowMaximized
-launchAppShowMinNoActive
-launchAppShowMinimized
-launchAppShowNA

-launchAppShowNoActivate

-launchAppShowNormal

-loadSettings

-monitorAService

-normalStartupThread

noSuspendinStubDuringAttac
h

-numSessions
-pauseStartupThread
-program

-programToMonitorDLL

-programToMonitorEXE
-programToMonitor

programToMonitorLaunchCou
nt

-refreshAnalysis

-refreshCallTree

-refreshCallGraph

-refreshStatistics

-saveSession

-sessionCompareHTML
-sessionCompare XML

-sessionLoad

Show the target application during the test.

Show the target application maximized and activated.
Show the target application minimized and activated.
Show the target application minimized and not active.

Show the target application at current size and position but not
activated.

Show the target application at most recent size and position but
not activated.

Show the target application at original size and position and
activated.

Points to a previously saved settings file to be used for the test.

Specify the full file system path to a senvice to monitor, including
any extension. The senice is not started by Performance
Validator but by an external means.

Obsolete and ignored if present.

Obsolete and ignored if present.

Set the number of sessions that can be loaded at once.
Obsolete and ignored if present

Specify the full file system path of the executable target program
to be started by Performance Validator, including any extension.

Specify the .Net Core DLL that identifies the program being
monitored. Use in conjunction with -programToMonitorEXE.

Changes which program the data is collected from but does not
change which process Performance Validator initially launches.

Specify the n'" invocation of the programToMonitor which is to
have its data collected.

Automatically refresh the Analysis tab once a test is complete.
Automatically refresh the Call Tree tab once a test is complete.

Automatically refresh the Call Graph tab once a test is
complete.

Automatically refresh the Statistics tab once a test is complete.

Sawe the session data when all data has finished being
collecting from the target program.

Compare two sessions, producing an HTML or XML report
detailing any performance regression and improvements.

Load a previously created session to be compared with the data
from the session being recorded.
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-setenvironment Environment variables for Performance Validator, as a series of
name/value pairs

-settings Points to a previously saved settings file to be used for the test.

-showErrorsWithMessageBox Force errors to be displayed using a message box when running
from the command line.

-sourceFileFilterHookFile Points to a file specifying the source files to be hooked for the
test.

-suspendStartupThread Obsolete and ignored if present.

-thresholdPC Set the percentage threshold to be used when performing
session comparisons.

-waitNameDLL Name a .Net Core dll that identifies the process to wait for. Use
in conjunction with -waitNameEXE.

-waitNameEXE Name a process that Performance Validator will wait for.

-waitName

-win32AP| Specify how to hook Win32 API functions called from the target
application.

To run 32 bit performance validator run c:\Program Files (x86)\Software Verify\Performance
Validator x86\performanceValidator.exe

To run 64 bit performance validator run C: \Program Files (x86)\Software Verify\Performance

Validator x64\performanceValidator x64.exe

413 Troubleshooting

Running from the command line can cause some problems, often because you can't be sure that what
you put on the command line did what you thought would do.

Ensure the arguments supplied are what you expected.
-echoArgsToUser

If you are testing a console application, make sure you can see it.
-showCommandPrompt

If an errors occur when processing the command line, make sure you can see those.
-showErrorsOnCommandPrompt
-showErrorsWithMe ssage Box

Look on the diagnostic tab to ensure the diagnostic data collected makes sense.

If you've got -hideUl in your command line, comment it out temporarily (make it -xhideUIl so that it's not
recognised).
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What if the tool hangs?

If you're running from the command line, most likely you'll be running from a cmd prompt, or possibly
powershell.

We've only ever had one customer report a hang with any of our tools when running from the command
line.

We eventually found the problem, and it wasn't with the software tool.

The problem was that they were running the tool in hidden mode (-hideUl) from a command prompt and
for unknown reasons the tool would never exit.

When they added a simple change to their command the problem went away.

They added cmd /c to the start of their command line. This opens a new command prompt and instructs
it to launch the command line and wait for it to exit.

Problem command line:
"c:\program files (x86)\Software Verify\Performance Validator x64\performanceValidator x64.exe" -
Working command line:

cmd /c "c:\program files (x86)\Software Verify\Performance Validator x64\performanceValidator x64.
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5 API

The Performance Validator API

There are some features of Performance Validator that are useful to call directly from your program,
including tracking of memory in custom heap managers.

Performance Validator has an API that makes this possible; just include sv1PVAPI.c and sv1PVAPI.h

to your codebase. There is no library to link to, dlls to copy.

Source files

The source files can be found in the ap1 directory in the Performance Validator install directory.

sv1PVAPI.h
sv1PVAPI.c

Just add these files to your project and build.

If you are using precompiled headers you will need to disable them for sv1pPvaPI.c.

Working with services?

If you are working with services you to attach Performance Validator to a senice and to start
Performance Validator, you should use the NT Senice API, not the functions in this API.

All the other functions in this APl can be used with applications and with senices.

Unicode or ANSI?

All the API functions are provided in Unicode and ANSI variants where strings are used. We've also
provided a character width neutral #define in the same fashion that the Windows.h header files do.

For example the function for naming a heap is provided as pvSetHeapNamea (), pvSetHeapNameW () with
the character width neutral pvSetHeapName () mapping to pvSetHeapNameWw () for unicode and

pvSetHeapNameA () for ANSI.

In this document we're going to use TCHAR like the Window.h header files do.

Deploying on a customer machine
You can use the API without incurring any dependency on Performance Validator.

If Performance Validator is not installed on the machine the software runs on, nothing will happen.
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This allows you to add the Performance Validator API to your software without need to have a separate
build for use with Performance Validator.

Loading the Profiler

For most use cases won't need to load the profiler, as the profiler will have been loaded when your
launched your program from Performance Validator, or when you injected into your program using Inject
or Wait For Application.

However if you're running your program from outside of Performance Validator and want to load the
profiler from inside your program you can use pvLoadProfiler () to do that. You'l then need to call
pvStartProfiler () to start it.

Starting the Profiler

To start the profiler from your API code you need to call the function pvStartProfiler() from your code
before you call any API functions. Ideally you should call this function as early in your program as
possible.

If you prefer to start the profiler from the user interface or command line you can omit the pvStartProfiler()
call. You can leawe it present if you wish to start Performance Validator from your program.

Naming threads

You can name threads using the pvSetThreadNamea () and pvSetThreadNameW () functions.

Turning data collection on and off

You can turn data collection on and off using the pvsetcCollect () function.

You can use pvGetCollect () to inspect the data collection status.

Native APl Reference
Unicode or ANSI?

All the API functions are provided in Unicode and ANSI variants where strings are used. We've also
provided a character width neutral #define in the same fashion that the Windows.h header files do.

For example the function for naming a thread is provided as pvSetThreadNamea (), pvSetThreadNameW ()
with the character width neutral pvSetThreadName () mapping to pvSetThreadNamew () for unicode and
pvSetThreadNameA () for ANSI.

In this document we're going to use TCHAR like the Window.h header files do.

All the API functions are declared as extern "C", so they can be used by C users and C++ users.
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To use these functions #include sv1PVAPI.h into your code.

pvLoadProfiler

Loads the profiler DLL into memory, but does not start the profiler.

Use this for:
32 bit applications with a 32 bit Performance Validator GUI
64 bit applications with a 64 bit Performance Validator GUI

For most use cases won't need to load the profiler, as the profiler will have been loaded when your
launched your program from Performance Validator, or when you injected into your program using Inject
or Wait For Application.

However if you're running your program from outside of Performance Validator and want to load the
profiler from inside your program you can use pvLoadProfiler () to do that. You'l then need to call
pvStartProfiler () to start it.

extern "C"
int pvLoadProfiler();

Returns:
TRUE Successfully loaded PV DLL into target application.
FALSE Failed to load the PV DLL into target application.
Check that the PATH environment variable points to the Performance
Validator install directory contains svlPerformanceValidatorStub*.dll.

Do not use this function if you are working with senices, use the NT Service API.

pvLoadProfiler6432

Loads the profiler DLL into memory, but does not start the profiler.

Use this for:
32 bit applications with a 64 bit Performance Validator GUI

For most use cases won't need to load the profiler, as the profiler will have been loaded when your
launched your program from Performance Validator, or when you injected into your program using Inject
or Wait For Application.

However if you're running your program from outside of Performance Validator and want to load the
profiler from inside your program you can use pvLoadProfiler6432 () to do that. You'l then need to call
pvStartProfiler () to start it.

extern "C"
int pvLoadProfiler6432();

Returns:
TRUE Successfully loaded PV DLL into target application.
FALSE Failed to load the PV DLL into target application.
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Check that the PATH environment variable points to the Performance
Validator install directory contains svlPerformanceValidatorStub*.dll.

Do not use this function if you are working with senices, use the NT Service API.

pvStartProfiler

To start the profiler from your API code you need to call the function pvstartpProfiler () from your code
before you call any API functions. Ideally you should call this function as early in your program as
possible.

extern "C"
int pvStartProfiler();

Returns:
TRUE Successfully started PV profiler.
FALSE Failed to start the PV profiler.

If you prefer to start the profiler from the user interface or command line you can omit the
pvStartProfiler () call. You can leawe it present if you wish to start Performance Validator from your
program.

Do not use this function if you are working with senices, use the NT Service API.

pvSetThreadName()
Sets the name of a thread.
extern "C"

void pvSetThreadName (DWORD threadID
const TCHAR *name) ;

pvSetThreadNameA()

Sets the name of a thread.
extern "C"

void pvSetThreadNameA (DWORD threadID

const char *name) ;

pvSetThreadNameW()

Sets the name of a thread.

extern "C"
void pvSetThreadNameW (DWORD threadID

const wchar t *name) ;
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pvSetCollect()

Enables or disables data collection - i.e. whether data is sent to Performance Validator from your target
application.

extern "C"
void pvSetCollect (int enable); // TRUE to enable, FALSE to disable

pvGetCollect()
Returns whether data collection is on.

extern "C"
int pvGetCollect(); // Returns TRUE or FALSE

52 C#API

The C# APl is a wrapper around the pative API.

For all of these APIs see the native API for more details.

Adding the API to your application

The C# APl is provided as a source code sv1pPVAPT.cs file that you add to your application. The source
file is in the API directory in the Performance Validator install directory.

The C# API does not add any dependencies to your application - if Performance Validator is present the
API functions work, if Performance Validator is not present the API functions do nothing.

The C# API

The C# APl is implemented by the Performancevalidator class in the softwareverify namespace.

collectOn()

Turn data collection on.

public static void collectOn();

collectOff()

Turn data collection off.
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5.3

public static void collectOff();

setCollect()

Turn data collection on or off.

public static void setCollect (bool enable) ;

getCollect()

Determine if data collection is turned on or off.

public static bool getCollect();

Calling the APl via GetProcAddress

Calling API functions using GetProcAddress

If you don't want to use the sMPVAPI.c/h files you can use GetProciAddress () to find the interface
functions in the Performance Validator DLL.

The interface functions have different names and do not use C++ name mangling, but have identical
parameters to the API functions.

To determine the function name take any native APl name, replace the leading pv with api. For example
pvSetThreadNameW () becomes apiSetThreadNameW (),

Example usage
typedef void (*pvSetThreadNameW FUNC) (const TCHAR *name) ;
HMODULE getValidatorModule ()

{
HMODULE hModule;

hModule = GetModuleHandle( T("svlPerformanceThreadValidatorStub6432.d11")); // 32 bit DLL w

if (hModule == NULL)
hModule = GetModuleHandle( T("svlPerformanceValidatorStub x64.d11"));
if (hModule == NULL)

hModule = GetModuleHandle( T ("svlPerformanceValidatorStub.dl1")); // 32 bit DLL w.

return hModule;
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HMODULE hMod;
// get module, will only succeed if Performance Validator launched this app or is injected int

hMod = getValidatorModule () ;
if (hMod != NULL)

{

// PV is present, lookup the function and call it to set the current thread's name
pvSetThreadNameW FUNC pFunc;
// "apiSetThreadNameW" is equivalent to linking against "pvSetThreadNameW"

pFunc = (pvSetThreadNameW FUNC)GetProcAddress (hMod, "apiSetThreadNameW") ;
if (pFunc != NULL)

{
(*pFunc) (threadName) ;

API functions and their GetProcAddress names

For any API functions not listed, try looking up the name in svliPerformancevalidatorStub.dll using
depends.exe or PE File Browser.

= Show API functions and GetProcAddress names

APl Name GetProcAddress() Name
pvLoadProfiler

pvIsValidatorPresent

pvStartProfiler

pvSetThreadNameA apiSetThreadNameA
pvSetThreadNameW apiSetThreadNameW
pvSetCollect apiSetCollect
pvGetCollect apiGetCollect

pvShutdownPerformantapjshutdownPerformanceValidator

Other exported functions
You may see some other functions exported from svlPerformancevalidatorStub.dll( x64) .d1l.

& These other functions are for Performance Validator's use. Using them may damage memory
locations and/or crash your code. Best not to use them!
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54

Convenience functions
Convenience functions

One convenience function is provided that will start the Performance Validator GUI (if it is not already
running), then load the Performance Validator performance profiler into your process and start profiling it.

extern "C"
int loadValidatorIntoApplication();

Returns:
TRUE Successfully loaded PV DLL into target application and successfully
started the profiler.
FALSE Failed to load the PV DLL or failed to start the profiler.
To use this function #include loadvalidatorIntoApplication.h into your code.

The source files can be found in the ap1 directory in the Performance Validator install directory.

loadValidatorIntoApplication.h
loadValidatorIntoApplication.c

Just add these files to your project and build.
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E When working with NT senices your account must have the appropriate privileges described in the
User Permissions topic.

Attaching to your service

To use Performance Validator with NT Senices you need to link a small library to your application and
call two functions in the library.

The NT Service API

The NT Senvice APl is provided to enable Performance Validator to work with services.

The APl works just as well with normal applications, and the same considerations outlined here also
apply generally.

When the NT Senrvice APl is used, source code symbols are acquired in the stub and sent to the
Performance Validator user interface.

Monitoring the service

When working with Performance Validator and senices using the NT Senice APl you don't start the
senvice using Performance Validator.

Instead, you start the senice the way you normally start the senice - e.g. with the senvice control
manager.

The code that you have embedded into your senice then contacts Performance Validator, which you
should have running before starting the senice.

Once you've exercised your senice and stopped it, Performance Validator will show the usual

performance statistics.

Examples and help

We provide some Example Senice Source Code to demonstrate how to embed the senvice code into
your senice.

If you have problems using Performance Validator with services, please contact us at

support@softwareverify.com.
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6.1 NT Service API

The Performance Validator stub service libraries

The NT Senvice APl is very simple, consisting of functions to load, start and unload the Performance
Validator DLL.

We have also provided some debugging functions to help you debug the implementation of the NT
Senice API because getting data into and out of senices is not always straightforward.

The stub senvice libraries used for this are shown in the following table:

32 bit Performance Validator 64 bit Performance Validator
32 bit senvice sv1PVStubService.lib sv1PVStubService6432.11ib

sv1PVStubServiceMD.1lib

sv1PVStubServiceMT.1lib

64 bit senice N/A sv1PVStubService x64.1ib
sv1PVStubServiceMD x64.1ib
sv1PVStubServiceMT x64.l1ib

All the functions exported from these libraries are exported as extern "c" so that C and C++ users can
use them.

Library name suffixes

The MD suffix indicates the library was built with the /MD compiler switch.
The MT suffix indicates the library was built with the /MT compiler switch.

Directory Name: 2010 or 20127

Visual Studio 6 to Visual Studio 2010

If you are using Visual Studio 2010 or earlier, use libraries from a directory with 2010 in the directory
name.

Visual Studio 2010 to Visual Studio 2022

If you are using Visual Studio 2012 or later, use libraries from a directory with 2012 in the directory
name.

Header files

The header files can be found in the sv1pPvstubService directory in the Performance Validator install
directory.

The headers file provide an error enumeration and the NT Senice API functions.
sv1PVStubService.h

svlServiceError.h

Linker Problems

Copyright © 2002-2025 Software Verify Limited



376

Performance Validator Help

Some linkers cannot link the stub senvice library file. If you have this problem see What do | do if |

cannot use sMPVStubSenice.lib?

Loading the Performance Validator DLL into your service

To load the Performance Validator stub dll svlPerformancevalidatorStub( x64) .d11 into your
senice, call sv1Pvstub LoadPerformanceValidator (), Nof LoadLibrary ().

If you are monitoring a 32 bit senice with the 64 bit Performance Validator user interface you should use
sv1PVStub LoadPerformanceValidator6432().

Shutting down the Performance Validator DLL from your service.

To shutdown Performance Validator's monitoring of the senice , call
sv1PVStub ShutdownPerformanceValidator() .

This sends the shutting down notification and removes any hooks for your process.

Calling this function is optional. You can stop your senice without calling this function.

Unloading the Performance Validator DLL from your service.

To unload the Performance Validator stub dll, call sv1pPvStub UnloadPerformancevalidator (), not
FreelLibrary() .

Calling this function is optional. You can stop your senice without calling this function.

Setting a service notification callback

Once you have successfully loaded the Performance Validator DLL you can setup a senvice callback so
that the senice control manager can be kept updated during the process of starting the validator.

When a senvice is starting, Windows requires the senice to inform the Senice Control Manager (SCM)
that is starting at least every ten seconds.

Failure to do so results in Windows concluding that the senice has failed to start, and the senice is
terminated.

Instrumenting your senice may well take more than 10 seconds, depending on the complexity and size
of your senvice.

The solution is for Performance Validator to periodically call a user supplied callback from which you can
regularly inform the SCM of the appropriate status.

You can set the senice callback with sv1PvStub SetServiceCallback (callback, userParam) .

Usage
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Here is an example callback which ignores the userParam.
void serviceCallback (void *userParam)
{
static DWORD dwCheckPoint = 1;

ssStatus.dwServiceType = SERVICE WIN32 OWN PROCESS;
ssStatus.dwServiceSpecificExitCode = 0;

ssStatus.dwControlsAccepted = 0;
ssStatus.dwCurrentState = dwCurrentState;
ssStatus.dwWin32ExitCode = dwWin32ExitCode;
ssStatus.dwWaitHint = dwWaitHint;
ssStatus.dwCheckPoint = dwCheckPoint++;

// Report the status of the service to the service control manager.

return SetServiceStatus (sshStatusHandle, &ssStatus);

Once your senice is running (rather than starting) your senvice callback should set the appropriate
running status SERVICE_RUNNING rather than SERVICE_START_PENDING.

if (!ReportStatusToSCMgr (SERVICE RUNNING, // service state
NO_ERROR, // exit code
0)) // wait hint

dwErr = GetLastError () ;
if (bLogging)

sv1PVStub writeToLogFileW (L"ReportStatusToSCMgr:5\r\n");
goto cleanup;

}

An alternative solution is to prevent the service callback from being called once the
service status has been set to running.

svlPVStub_SetServiceCallback(NULL, NULL) ; .

Starting Performance Validator DLL in your service

To start Performance Validator profiling your senice call sv1pvstub StartPerformanceValidator.

Starting Performance Validator DLL in IIS

To start Performance Validator profiling IIS call sv1pvStub StartPerformanceValidatorForIIS().

Setting a filename for all logging data to be written to
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6.1.1

To set the filename for all debugging/logging information to be written to call
sv1PVStub setLogFileName ().

Deleting the logfile

To delete the log file call sv1PvStub deletelLogFile().

Writing text to the logdfile

To write a standard ANSI character string to the log file call sv1Pvstub writeToLogFileA (text). The
ANSI string will be converted to Unicode prior to writing to the log file.

To write a Unicode character string to the log file call sv1pPvStub writeToLogFileW (text).

Writing error code descriptions to the logfile

To write a human readable description of the SVL_SERVICE_ERROR error code to the log file call
sv1PVStub writeToLogFile (errCode).

Writing LastError code descriptions to the logfile

To write a human readable description of the Windows error code to the log file call
sv1PVStub writeTologFilelLastError (errCode).

Dumping the PATH environment to the logfile

To write the contents of the PATH environment variable to the log file call
sv1PVStub dumpPathToLogFile ().

This can be useful if you want to know what the search path is when trying to debug why a DLL wasn't
found during an attempt to load the Validator DLL.

Changes to the NT Service API

APl changes - February 2018

To make the API easier to use with senices we made the following changes:
e Changed the API by adding many debugging functions to allow you to easily log information.

o We also extended the error enumeration to provide additional error status values.
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e We also split the function of loading and starting Performance Validator into two functions - a load
function and a start function.

o We split the functionality so that you could setup a senice callback prior to calling the start
function.

The senice callback allows the senice control manager to be informed that the senice is still active
during time consuming operations, such as starting the Performance Validator when the senice is
non-trivial in scope.

Failure to inform the senice control manager results in the senice being killed by the senice control
manager because it thinks the senice has hung.

This change in the APl is to ensure you get better results from using our software.

What do you need to do to move from the old API to the new API?
Change all SVL_ERROR declarations to SVL_SERVICE_ERROR.
Your previous startup code probably looked like this:

SVL _ERROR errCode;

errCode = svlPVStub_LoadPerformanceValidator();

Change it to this:
SVL_SERVICE ERROR errCode;
errCode = svl1PVStub LoadPerformanceValidator();
errCode = svl1PVStub SetServiceCallback(serviceCallback, NULL);

errCode = sleVStub_StartPerformanceValidator();

The seniceCallback would look something like this:
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void serviceCallback (void *userParam)
{
static DWORD dwCheckPoint = 1;

ssStatus.dwServiceType = SERVICE WIN32 OWN PROCESS;
ssStatus.dwServiceSpecificExitCode = 0;

ssStatus.dwControlsAccepted = 0;
ssStatus.dwCurrentState = dwCurrentState;
ssStatus.dwWin32ExitCode = dwWin32ExitCode;
ssStatus.dwWaitHint = dwWaitHint;

ssStatus.dwCheckPoint = dwCheckPoint++;

// Report the status of the service to the service control manager.

return SetServiceStatus (sshStatusHandle, &ssStatus);

In the code above we have omitted error handling. To see how to use the new logging function with error handling pleas

Important.

Once your senice is running (rather than starting) your senice callback should set the appropriate
running status SERVICE_RUNNING rather than SERVICE_START_PENDING.

if (!ReportStatusToSCMgr (SERVICE RUNNING, // service state
NO ERROR, // exit code
0)) // wait hint

dwErr = GetLastError();
if (bLogging)

sv1PVStub writeToLogFileW (L"ReportStatusToSCMgr:5\r\n");
goto cleanup;

}

An alternative solution is to prevent the service callback from being called once the
service status has been set to running.

sv1PVStub SetServiceCallback (NULL, NULL);.

6.1.2 NT Service APl Reference

The API consists of the following functions.

SVL_SERVICE_ERROR Enumeration
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typedef enum svlServiceError

{

SVL_OK, // Normal behaviour

SVL_ALREADY LOADED, // Stub DLL already loaded into serv
SVL LOAD FAILED, // Failed to load stub DLL into serv
SVL FAILED TO ENABLE STUB SYMBOLS, // Loaded DLL, but failed to enable
SVL_NOT_ LOADED, // Couldn't unload DLL because DLL n
SVL _FAIL UNLOAD, // Couldn't unload DLL because could
SVI, FAIL TO CLEANUP INTERNAL_ HEAP, // Couldn't get the internal stub he
SVL FAIL MODULE HANDLE // Couldn't get the stub DLL handle
SVL_FAIL SETSERVICECALLBACK, // Couldn't call the set service cal
SVL_FAIL COULD NOT FIND ENTRY POINT, // Couldn't find the DLL entry point
SVL FAIL TO START, // Failed to start the Validator
SVL_FAIL SETSERVICECALLBACKTHRESHOLD, // Couldn't call the set service cal
SVL_FAIL PATHS DO NOT MATCH, // Path to service in env vars doesn
SVI, FATIL TINCORRECT PRODUCT PREFIX, // Wrong validator

SVI, FATL X86 VALIDATOR FOUND EXPECTED X64 VALIDATOR, // Found wrong bit depth validator
SVI, FATL_X64 VALIDATOR FOUND EXPECTED X86 VALIDATOR, // Found wrong bit depth validator
SVL_FAIL DID YOU MONITOR A SERVICE FROM VALIDATOR, // Looks like Monitor A Service wasn
SVL FAIL ENV_VAR NOT FOUND, // Env Var not found

SVL_FAIL VALIDATOR ENV VAR NOT FOUND, // Env Var identifying validator not
SVL FAIL VALIDATOR ID NOT SPECIFIED, // Validator process not specified
SVL FAIL VALIDATOR ID NOT A PROCESS, // Validator process identified does
SVL_FAIL VALIDATOR NOT FOUND, // Validator process identified does

} SVL_SERVICE ERROR;

svIPVStub_LoadPerformanceValidator

extern "C"
SVL_SERVICE ERROR sv1PVStub LoadPerformanceValidator () ;

To load the performance Validator stub svlpPerformancevalidatorStub.dll into your senice, use
svlPVStub_LoadPerformanceValidator(),nOtLoadLibrary(L

This loads the DLL and sets up a few internal variables in the DLL to ensure that symbols are sent
from the stub to the performance Validator user interface.

This is necessary because the performance Validator user interface can't open a process handle to a
senice and so is unable to get symbols from the process.

To solve this, symbols are sent from the stub to the user interface as needed.

If you just call LoadLibrary () on the DLL, symbols will not be sent to the performance Validator user
interface and you won't get meaningful function names in your stack traces.

This function can be used when monitoring:
e 32 bit senices or applications with performance Validator
e 64 bit senices or applications with performance Validator x64

If you are monitoring 32 bit applications with performance Validator x64 you should use
sv1PVStub LoadPerformanceValidator6432() .
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Which function you should call is shown in the table below.

32 bit performance Validator 64 bit performance Validator

32 bit senice sv1PVStub LoadPerformanceValidato sv1PVStub LoadPerformanceValidator643
r() 2()

64 bit senvice N/A sv1PVStub LoadPerformanceValidator ()

svIPVStub_LoadPerformanceValidator6432

extern "C"
SVL_SERVICE ERROR sv1PVStub LoadPerformanceValidator6432();

To load the performance Validator stub svlPerformancevalidatorStub6432.d11 into your senice,
use svlPVStub_LoadPerformanceValidator6432(),nOtLoadLibrary(L

This loads the DLL and sets up a few internal variables in the DLL to ensure that symbols are sent
from the stub to the performance Validator user interface.

This is necessary because the performance Validator user interface can't open a process handle to a
senice and so is unable to get symbols from the process.

To solve this, symbols are sent from the stub to the user interface as needed.

If you just call LoadLibrary () on the DLL, symbols will not be sent to the performance Validator user
interface and you won't get meaningful function names in your stack traces.

This function should only be used when monitoring 32 bit services or applications with
Performance Validator x64.

svIPVStub_StartPerformanceValidator

extern "C"
SVL SERVICE ERROR sleVStub_StartPerformanceValidator();

To start Performance Validator inspecting the senvice call
svlPVStub StartPerformanceValidator() .

svIPVStub_StartPerformanceValidatorForllS

extern "C"
SVL_SERVICE ERROR sv1PVStub StartPerformanceValidatorForIIS();

To start Performance Validator inspecting IS call sv1pvstub StartPerformanceValidatorForIIS().

Example usage.

svIPVStub_ShutdownPerformanceValidator

extern "C"
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SVL_SERVICE ERROR sv1PVStub ShutdownPerformanceValidator();

To stop Performance Validator inspecing the senvice call
sv1PVStub ShutdownPerformancevalidator ().

This sends the shutting down notification and removes any hooks for your process.

Calling this function is optional. You can stop your service without calling this function.

svIPVStub_UnloadPerformanceValidator

extern "C"
SVL SERVICE ERROR sv1PVStub UnloadPerformanceValidator();

To unload Performance Validator call sv1PvStub UnloadPerformancevValidator (), do not call
Freelibrary ().

Calling this function is optional. You can stop your service without calling this function.

svIPVStub_SetServiceCallback

extern "C"
SVL SERVICE ERROR sv1PVStub SetServiceCallback (serviceCallback FUNC callback,
void* userParam) ;
sv1PVStub SetServiceCallback is used to setup a senice callback that is used to inform the Windows senice col
userParam is a value you can supply which will then be passed to the callback every time the callback
is called during instrumentation.

Why is a service callback needed?

When a senvice is starting, Windows requires the senvice to inform the Senice Control Manager (SCM)
that is starting at least every ten seconds.

Failure to do so results in Windows concluding that the senice has failed to start, and the senice is
terminated.

Instrumenting your service may well take more than 10 seconds, depending on the complexity and
size of your senvice.

The solution is for Performance Validator to periodically call a user supplied callback from which you

can regularly inform the SCM of the appropriate status.

We strongly recommend that you setup a senvice callback. Not setting a service callback can result in failure of your

Debugging functions
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The following functions are provided to help you log information about the progress, success or failure of
the NT Senvice API attaching Performance Validator to your senvice.

We strongly recommend that you use these logging functions so that you can understand why
Performance Validator might fail to connect to a senvice.

To see example usage of these debugging functions please look in service.cpp in the
examples\service directory in the Performance Validator install directory.

svIPVStub_setLogFileName
extern "C"
void sv1PVStub setLogFileName (const wchar t* fileName);
Call sv1Pvstub setLogFileName to set the name of the filename used for logging.
This function must be called before you can use any of the other debugging functions.
Setting this filename also sets the filename used by some of these API functions - you will find
additional logging data from those functions that will help debug any issues with the senvice.

svIPVStub_deleteLogFile

extern "C"
void sv1PVStub deleteLogFile();

This function deletes the log file.

svIPVStub_writeToLogFileA

extern "C"
void sv1PVStub writeToLogFileA (const char* text);

This function writes a standard ANSI character string to the log file.

The ANSI string will be converted to Unicode prior to writing to the log file.

svIPVStub_writeToLogFileW

extern "C"
void sv1PVStub writeToLogFileW (const wchar t* text);

This function writes a Unicode character string to the log file.

svIPVStub_writeToLogFile

extern "C"
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void sv1PVStub writeToLogFile (SVL SERVICE ERROR errCode);
This function writes a human readable description of the SVL_SERVICE_ERROR error code to the log
file.

svIPVStub_writeToLogFileLastError

extern "C"
void sv1PVStub writeToLogFileLastError (DWORD errCode) ;

This function writes a human readable description of the Windows error code to the log file.

The errCode parameter is the error code returned from GetlLastError().

svIPVStub_dumpPathToLogFile

extern "C"
void sv1PVStub dumpPathToLogFile () ;

This function writes the contents of the PATH environment variable to the log file.

This can be useful if you want to know what the search path is when trying to debug why a DLL wasn't
found during an attempt to load the Validator DLL.

6.1.3 Troubleshooting

Troubleshooting - Service fails to start
If a senice takes too long to start the service control manager kills the senvice.

The way to stop this is for a senice to call ReportStatusToSCMgr() to tell the service control manager
that the senvice is still OK.

Performance Validator can't do this for you as the call requires some data from any earlier call you have
made.

The solution is that you provide a callback using svlPvStub_SetServiceCallback() that Performance
Validator can call during the process of attaching to the senice, and you can call the appropriate
function.

Example code to set the callback:

errCode = sv1PVStub_SetServiceCallback(serviceCallback, // the
callback

NULL); // some
user data (we don't have any, so set NULL)

if (bLogging)
{

Copyright © 2002-2025 Software Verify Limited


https://learn.microsoft.com/en-us/windows/win32/api/errhandlingapi/nf-errhandlingapi-getlasterror

386

Performance Validator Help

if (errCode != SVL_OK)

{
svlPVStub_writeToLogFileW(L"Setting service callback failed.
\r\n");
svlPVStub_writeToLogFile(errCode);
}
svlPVStub_writeToLogFileW(L"Starting Performance Validator\r\n");
}

Example callback:

static void serviceCallback(void *userParam)
{

// just tell the Service Control Manager that we are still busy

// in this example userParam is not used

//

// note that prior to the Validator loading it's DLL ssStatus.dwCurrentState
must have been initialised, most likely to SERVICE_START_PENDING

// you could pass a fixed value here, but it would need to change once the
service has finished starting up so that you don't unintentionally change the service
state

// when this callback is called. This callback is called whenever
instrumentation happens (when a DLL is loaded). Thus you can't assume this is only
called during service startup,

// it may also get called later in the service lifetime.

ReportStatusToSCMgr(ssStatus.dwCurrentState, // service state
NO_ERROR, // exit code
3000); // wait hint

}

We strongly recommend that you set a service callback. It won't harm your program and it will
remove any likelihood of your service being killed by the service control manager.

Troubleshooting - Service starts, Performance Validator gets no data

If you have problems getting Performance Validator to monitor your senice you'll need to find out what's
failing.

Until Performance Validator loads correctly and successfully connects to the graphical user interface you
have no way of knowing what is happening.

The solution is to set a log file that Performance Validator can write status messages to. You can also
write your own status messages to this log file.

Set the log file using sv1PvStub setlogFileName. Write to it using sv1Pvstub writeToLogFile (),
sv1PVStub writeToLogFileA(), sv1PVStub writeToLogFileW() .

Then when things are not working as expected take a look at the log file to see the errors. The
Performance Validator will often suggest what the problem is.
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We strongly recommend that you configure the log file and use it when working with services. It
has saved us a lot of time.

6.2 Working with IIS

Configuring IIS for use with ISAPI

We assume that you are familiar with IIS. This is not a topic we can provide advice for.

That said, we wrote a blog article about configuring IIS for use with ISAPI.

Example ISAPI

We have provided an example ISAPI extension configured for use with Performance Validator.

This example is provided as source code and project files. You will need to build it yourself, you may
need to change an include path to find the appropriate headers. The resulting ISAPI will need to be
copied to your website for testing and the website configured to allow the ISAPI to execute (please see
the above mentioned blog article for details on that).

You can find the example ISAPI in the isapiExample folder in the Performance Validator installation
directory.

Using Performance Validator with IS
IIS is a senice application. It runs as one of the more restricted applications on Microsoft Windows.

Performance mapped files created by lIS cannot be opened by user mode programs (Performance
Validator, for example). DLLs, executables and files cannot be opened by IIS except if they are in
directories which IIS has access to. These are security measures intended to make your computer
secure from attack.

These security measures make it hard for tools like Performance Validator to work.

¢ We hawe to communicate settings information to Performance Validator via text file

e All DLLs and helper programs we want to use need to be copied to the web root (or a subdirectory
within the web root) so that they can be used.

¢ We need to have our own data transport because our usual high speed memory mapped data transport
is not available.

It's also not possible to launch IIS or inject into a running IIS instance.
The only way to work with IS is by using the NT Senice API|, and using the

sv1PVStub StartPerformanceValidatorForIIS () function instead of
sv1PVStub StartPerformanceValidator() .
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6.3

6.3.1

We've provide some example code to show you how to attach and detach from your ISAPI extension.

Workflow
1) Start monitoring your ISAPI by using the Monitor ISAPI dialog.

E| Launch menu # IIS menu * Monitor ISAPI...

2) When you have finished interacting with the web pages that use the ISAPI component shutdown IIS,
wait for Performance Validator's status to indicate "Ready" and examine the results.

E Launch menu * IIS menu *Stop IIS

Example Source Code

Service Example

Example demonstrating how to monitor a senvice.

Also see the example senice that ships with Performance Validator.

You can find this in the \examples\service directory in the Performance Validator install directory.

Also see the example senice and child process that ships with Performance Validator.

You can find this in the \examples\serviceWithAChildProcess directory in the Performance Validator
install directory.

IS Example

Example demonstrating how to monitor an ISAPI DLL.

Also see the example ISAPI DLL that ships with Performance Validator.

You can find this in the \examples\isapiExample directory in the Performance Validator install
directory.

Example Service Source Code

Where to put your code

When you use the functions to load and unload Performance Validator from your service, it is important
that you put the function calls in the correct place in your software.

Copyright © 2002-2025 Software Verify Limited



Working with IIS and Services| 389

The correct place to put them is in a 'balanced' location, such that you would expect no memory leaks to
occur between the load and the unload function call, assuming the senice was working correctly.

Typically, this means that Performance Validator is:
¢ loaded as the first action in the service main () function
¢ unloaded just before the senice control manager is informed of the stopped status

The source code shown below shows an example service main () function used in a senvice,
demonstrating where to load and unload Performance Validator.

The long comment covers problems with the way senvices are stopped and what may be displayed in a
debugger if this happens.

=% The code is extracted from service\service.cpp, part of the full example of an NT senice, client
and a utility for controlling whether the senice uses Performance Validator.

[E] Show the C++ example service_main() function

void serviceCallback (void *userParam)

{
// just tell the Service Control Manager that we are still busy
// in this example userParam is not used

static DWORD dwCheckPoint = 1;

ssStatus.dwServiceType = SERVICE WIN32 OWN PROCESS;
ssStatus.dwServiceSpecificExitCode = 0;

ssStatus.dwControlsAccepted = 0;
ssStatus.dwCurrentState = dwCurrentState;
ssStatus.dwWin32ExitCode = dwWin32ExitCode;
ssStatus.dwWaitHint = dwWaitHint;
ssStatus.dwCheckPoint = dwCheckPoint++;

// Report the status of the service to the service control manager.

return SetServiceStatus (sshStatusHandle, &ssStatus);

// service main
// DESCRIPTION. . vt ettt et ee e eeseeeennn

// Initializes the service, then calls the function to do the work.
// This function is typically where you will load and unload Performance Validator

//  PARAMETERS . v o e e ettt e e et eeeeeeennn

// dwArgc - number of command line arguments
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// lpszArgv - array of command line arguments

//

void WINAPI service main (DWORD dwArgc,
LPTSTR *1lpszArgv)

if (bLogging)

{
sv1PVStub setLogFileName (SZLOGFILENAME) ;
sv1PVStub deletelogFile();
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// register our service control handler:

sshStatusHandle = RegisterServiceCtrlHandler (TEXT (SZSERVICENAME), service ctrl);
if (sshStatusHandle != 0)

{
DWORD dwErr = 0;

// **PV_EXAMPLE** start

if (bPerformanceValidator)

{

// load Performance Validator (but if monitoring a 32 bit service with C++ Pe.

if (bLogging)

{
svl1PVStub writeToLogFileW( T ("About to load C++ Performance Validator\r\n")

SVL_SERVICE ERROR  errCode;

#ifdef IS6432

// x86 with x64 GUI

errCode = sv1PVStub LoadPerformanceValidator6432();
#else //#ifdef 1S6432

// x86 with x86 GUI

// x64 with x64 GUI

errCode = svlPVStub_LoadPerformanceValidator();
#endif //#ifdef IS6432

if (bLogging)

{

if (errCode != SVL OK)

{
DWORD lastError;

lastError = GetLastError();
sv1PVStub writeToLogFileW( T ("C++ Performance Validator load failed. \r'

svlPVStub writeToLogFileLastError (lastError);
sv1PVStub writeToLogFile (errCode) ;

sv1PVStub dumpPathToLogFile () ;
}

else

{

sv1PVStub writeToLogFileW( T ("C++ Performance Validator load success. \1

// setup a service callback so that the Service Control Manager knows the ser
// 1is starting up even 1f instrumentation takes longer than 10 seconds (which

// for a non-trivial application)

if (bLogging)
sv1PVStub writeToLogFileW( T ("Setting service callback C++ Performance Val:
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errCode = svlPVStub_SetServiceCallback(serviceCallback, // the callback
NULL) ; // some user data
if (bLogging)
{
if (errCode != SVL OK)

{
sv1PVStub writeToLogFileW( T ("Setting service callback failed. \r\n"));

sv1PVStub writeToLogFile (errCode) ;
sv1PVStub writeToLogFileW( T ("Starting C++ Performance Validator\r\n"));

errCode = sv1PVStub StartPerformanceValidator();
if (bLogging)

{
if (errCode != SVL OK)

{
DWORD lastError;

lastError = GetLastError();
sv1PVStub writeToLogFileW( T ("Starting C++ Performance Validator failed

sv1PVStub writeToLogFileLastError (lastError);
sv1PVStub writeToLogFile (errCode) ;

sv1PVStub writeToLogFileW( T ("Finished loading C++ Performance Validator\r'

}

else

{
if (bLogging)
sv1PVStub writeToLogFileW( T ("Not using C++ Performance Validator, DLL wil!:
// **PV;EXAMPLE** end

// SERVICE STATUS members that don't change in example

ssStatus.dwServiceType = SERVICE7WIN3270WN7PROCESS;
ssStatus.dwServiceSpecificExitCode = 0O;

// report the status to the service control manager.
if (ReportStatusToSCMgr (SERVICE START PENDING, // service state
NO_ERROR, // exit code

3000)) // wait hint

// deliberately allocate some memory so we can see that
// with Performance Validator

char *someLeakedMemory;

someLeakedMemory = (char *)malloc ((SIZE T)3456);
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// do work
dwErr = ServiceStart (dwArgc, lpszArgv);

// finished doing work
} //1int !ed429 !e550

// **PV _EXAMPLE** start

if (bPerformancevValidator)

{

// unload Performance Validator here

// IMPORTANT.

// Because of the way services work, you can find that this thread which is
trying to gracefully unload

// PerformanceValidator is ripped from under you by the operating system.
This prevents Performance Validator from

// removing all its hooks successfully. If Performance Validator does not
remove all of its hooks successfully

// because this happens, then you may get a crash when the service stops.

//

// An alternative fix 1s to spawn another thread which then unloads
Performance Validator.

// See the code for ServiceStop () for comments relating to this.

//

// A callstack for such a crash is shown below. If you see this type of crash
you need to put you code to

// unload Performance Validator somewhere else. The stack trace may be
different, but a fundamental point is the

// code calling through doexit (), exit() and ExitProcess()

//

//NTDLL! 77f64e70 /()

//SVLPERFORMANCEVALIDATORSTUB!

//MSVCRT! 78001436 ()

//MSVCRT! 7800578c ()

//DBGHELP! 6d55da25 ()
//DBGHELP! 6d55de83()
//DBGHELP! 6d53705d()
//DBGHELP! 6d51cc69()
//DBGHELP! 6d51f6e8()
//DBGHELP! 6d524ebf ()
//DBGHELP! 6d52a7b0 ()
//DBGHELP! 6d52b00a ()
//DBGHELP! 6d526487()
//DBGHELP! 6d5264d7()
//DBGHELP! 6d5264f7()

//SVLPERFORMANCEVALIDATORSTUB!
//SVLPERFORMANCEVALIDATORSTUB!
//SVLPERFORMANCEVALIDATORSTUB!
//SVLPERFORMANCEVALIDATORSTUB!
//SVLPERFORMANCEVALIDATORSTUB!
//SVLPERFORMANCEVALIDATORSTUB!
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6.3.2

//SVLPERFORMANCEVALIDATORSTUB!

//SVLPERFORMANCEVALIDATORSTUB!

//MSVCRT! 78001436 ()

//MSVCRT! 780057db ()

//KERNEL32! 77f19fdb ()

//SVLPERFORMANCEVALIDATORSTUB! ExitProcess hook

//doexit (int 0x00000000, int 0x00000000, int 0x00000000) line 392
//exit (int 0x00000000) line 279 + 13 bytes

//mainCRTStartup () line 345

//KERNEL32! 77flb9ea ()

sv1PVStub_UnloadPerformanceValidator () ;
}

// **PV EXAMPLE** end
// try to report the stopped status to the service control manager.

(VOID) ReportStatusToSCMgr (SERVICE STOPPED, dwErr, O);

return;

Example ISAPI Source Code

Where to put your code

When you use the functions to load and unload Performance Validator from your service, it is important
that you put the function calls in the correct place in your ISAPI extension.

Typically, this means that Performance Validator is:
o |loaded as the first action in the GetExtensionVersion () function of your ISAPI extension.

e unloaded in the TerminateExtension() function of your ISAPI extension.
Example source code

The source code shown below shows an example GetExtensionVersion () and an example
TerminateExtension() used in an ISAPI, demonstrating where to load and unload Performance
Validator.

This example code logs errors. We strongly recommend that you do this in your example. Because IIS
is a protected process that can't communicate to the outside world except via HTTP/HTTPS when
anything fails during the loading and start of Performance Validator the only means we have of
communicating that failure to you is via the log file. Please use the log file, it will make debugging any
mistakes very much easier, simpler and quicker than any other method.

Copyright © 2002-2025 Software Verify Limited



Working with IIS and Services| 395

This process is almost identical to working with a regular senice, except that

svlPVStub_StartPerformancevalidator() is replaced with
svlPVStub_StartPerformancevValidatorForIIS().

This example assumes the web root is located C:\\testISAPIWebsite

E] Show the C++ example ISAPI functions
#include "sv1PVStubService.h"
#include "svlServiceError.h"

BOOL WINAPI GetExtensionVersion(HSE_VERSION_INFO *pVer)
{

// some setup work to define what the extension is

pVer->dwExtensionVersion = HSE_VERSION;

strncpy(pVer->lpszExtensionDesc, "Validate ISAPI Extension",
HSE_MAX_EXT_DLL_NAME_LEN);

// load Validator here

sv1PVStub_setLogFileName(L"C:\\testISAPIWebsite\\svl_PV_log.txt");
sv1lPVStub_deletelLogFile();

SVL_SERVICE_ERROR errCode;
#ifdef IS6432

// x86 with x64 GUI

errCode = sv1PVStub_LoadPerformanceValidator6432();
#else //#ifdef 1S6432

// x86 with x86 GUI
// x64 with x64 GUI

errCode = sv1PVStub_LoadPerformanceValidator();
#endif  //#ifdef IS6432

if (errCode != SVL_OK)

{
DWORD lastError;
lastError = GetLastError();
svlPVStub_writeToLogFileW(L"C++ Performance Validator load failed.
\r\n");
sv1PVStub_writeToLogFileLastError(lastError);
sv1PVStub_writeToLogFile(errCode);
sv1PVStub_dumpPathToLogFile();
}
else
{
sv1lPVStub_writeToLogFileW(L"C++ Performance Validator load success.
\r\n");

errCode = sv1PVStub_StartPerformanceValidatorForIIS();
if (errCode != SVL_OK)
{

DWORD lastError;
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lastError = GetLastError();

svlPVStub_writeToLogFileW(L"Starting C++ Performance Validator
failed. \r\n");

svlPVStub_writeToLogFileLastError(lastError);

svlPVStub_writeToLogFile(errCode);

svlPVStub_writeToLogFileW(L"Finished starting C++ Performance
Validator\r\n");

}
return TRUE;
}
BOOL WINAPI TerminateExtension(DWORD dwFlags)
{ // unload Validator here
sv1lPVStub_UnloadPerformanceValidator();
return TRUE;
}
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Working with VBUnit

E This page gives information about using Performance Validator with programs that use VBUnit.

About VBUnit

VBUnit works by spawning a worker service process, vbUnitTestServer.exe Which works in
conjunction with the main process RunvBUnit.exe.

Because vbuUnitTestServer.exe is a senice and is not launched directly using CreateProcess from
RunVBUnit.exe we can't monitor and hook this process.

This means that to get the Performance Validator stub dll into your Visual Basic process you'll have to
load the stub dll yourself.

& at the time of writing, the current VBUnit is VBUnit3.

Using Performance Validator with VBunit

There are two steps: preparing the executable and running the test.

Step 1: Modifying the VB DLL/EXE

To load the Performance Validator stub dll into your Visual Basic process do the following steps:

1) Copy svlPerformanceValidatorStub.dll to the same directory (or any directory on the $PATH) as
the Visual Basic executable (or DLL) you wish to test.

2) Copy DbgHelp.d1l from the Performance Validator install directory to the same directory (or any
directory on the $PATH) as the Visual Basic executable (or DLL) you wish to test.

Don't copy the DbgHelp.d11l from elsewhere as you may get an earlier version of the DbgHelp.d11
and not be able to read symbols as a result.

3) Modify the start of your test DLL or exe so that the first thing it does is load the Performance Validator
stub DLL.

Do this as follows:
a) Add these lines to the start of your Visual Basic code.

Private Declare Function FreelLibrary Lib "kernel32" (ByVal hLibModule As Long)
As Long

Private Declare Function LoadLibrary Lib "kernel32" Alias "LoadLibraryA" (ByVal
lpLibFileName As String) As Long
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b) Add these lines where you wish to /oad the Performance Validator DLL.
Dim 1bCVStub As Long

1bCVStub = LoadLibrary ("svlCoverageValidatorStub")

¢) Add this line where you wish to unload the Performance Validator DLL.
Freelibrary 1bCVStub

This step is optional, but do it as close to the end of the execution of your DLL or EXE as
possible.

4) Ensure each VB exe or DLL has been built with debug symbols. Debug symbols are required so that
Performance Validator can monitor each line visit.

Do this as follows:

a) Open the Visual Studio properties dialog for the project. Project Menu * Properties...
b) Go to the Compile tab.

c) Select the Compile to Native Code radio box.

d) Check the Create Symbol Debug Info check box. Click OK.

e) Make the project. File Menu * Make [name of project].

vbUnitTestDll - Project Properties

General ] Make Compile ]Cumpunent] Debugging

" Compile to P-Code
{* Compile to Mative Code

f* Optimize for FastCode [ Favor Pentium Proftm)

" Optimize for Small Code W Create Symbolic Debug Info

" Mo Optimization

Advanced Optimizations. ..

DLL Base Address: | &H11000000

Ok | Cancel Help
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Step 2: Setting up Performance Validator
1) Setup where the Visual Basic PDB files are stored
Do this as follows:
a) Open the settings dialog.

b) Go to "File Locations".

- Hook, Contral
- Hook, Safety
o Instrumentation Logging
Symbol Handling
Symbol Lookup
Symbol Servers
Data Display
- [ ata Digplay
- Source Code Colowrs
- Hotzpaot Colours
- Editing

M File locations

- Subst Drives

CAWindows\symbolsidll
etomibugs\SandipBhalerac' Test

Data Collection Settings ? *
i Hooked DLLs »  File Locations
FDHTH"_&N & Path Type: | Program Database [PDE] Files LI Partial scan.. | Full scan... |
Instrumentation
i Hook Insertion Directory Add

Remaove
Remowe all

Remaove invalid

Expart...

L

Import...

Stub Global Hook DLLs

LN Blakal Hask T s

- Misc [~ &sk for location of file if file cannot be found in search paths

- Dan't Show Me Again ¥ Don't ask for location of file if line number is not walid (0, -1, etc)

- ColnitializeE « v Automatically detect PDB paths [PDE expected in same dir as EXE/DLL]

- D ata Transfer [ Automatically detect MAP paths (MAP expected in same dir as EXEZDLL)
Third Party DLL=

Reset Help [F1) ok Cancel
I I |

c) Choose "Program Database (PDB) Files" in the combo box.

d) Click Add. Enter the directory name where the PDB files are located.

e)C

lick OK.

2) Setup Visual Basic file associations.

Dot

a) Open the settings dialog.

his as follows:

b) Go to "Hooked File Extensions".
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:zZ Data Collection Settings ? by
Diata Collection *  Hooked File Extensions
- Parformance
F'erfu?rmc?mce EDHECFD’S Specify the source code file types to be hooked. (Examples: cpp. c. h, inl, asm. cls. bas, mod, pas)
Fii-l-.-e.:-\sppllcatlnns to Maritar F this list iz empty then all file tppes will be hooked.
- Class And Function Filters File extensions to hook g Add...
- Line Tiring Filters c
= Hooked File Extensions
- Hooked Source Files £
- Hooked DLLs cp g
FDHTFVT‘-.N 95 cpp Delphi
Instrumentation
- Hook, Ingertion o Fartran 95
- Hook Contral h
- Hook, Safety hp WE Met
- Ingtrumentation Logging h
S_}lmbol Handling PP VEBE
& Symbal Lookup hocx
Dt S}[l)rprI Servers inl o
ata Digplay
: £ >
D ata Dizplag Femave Al
- Source Code Caolours
|~ Hotspot Colours v Rest Help [F1) 0K | Concel |

d) Check if the file extensions "cls" and "bas" are present, or remowe all file types, If no file types are
present every type of file will be instrumented.

e) For any file extension that is not present click Add then enter the extension.

e) Click OK.

Step 3: Running the test
To run the test do the following:
1) Start Performance Validator.
2) Start your Unit tests from your command line or batch file.
When the Performance Validator DLL loads into your DLL/EXE it will instrument your DLL/EXE.

It will then contact the Performance Validator Ul and proceed as if you had launched the unit tests
from Performance Validator.
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8 Examples

The need for examples

We know Performance Validator is a complex product, but the programs that need to be tested are often
even more complex, and are certainly all different.

For this reason, it's important to be able to test and demonstrate the features of Performance Validator in
an easy and repeatable way.

Having said that, Performance Validator provides performance information and doesn't detect error
conditions, so the example program is quite simplistic.

The example application provides a safe test demonstration:

e |t lets you trigger time consuming calculations in your own time so you can observe performance
hotspots

e It provides source code to demonstrate usage, correctly or otherwise!

This section has help for the example application followed by some examples of using it in conjunction
with Performance Validator.

Some additional projects provide examples of using NT Senvices.

All example projects are supplied as source code and projects. You'll need to build the example or
senvices before you can use them.

8.1 Example Application

The example application
The example application is a great way to explore the capabilities of Performance Validator.

The source and projects are included in the installation, but you'll need to build the example application
yourself.

You can then use nativeExample.exe in conjunction with Performance Validator to monitor the
performance of the application as you use it.
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{ed Untitled - pvExample  — O by
File Sort Help

O = & =A

Ready

How to use these examples

The best way to understand how Performance Validator works is by example.

We recommend launching the example application from Performance Validator and obsening how the
menu actions affect performance statistics and hotspots.

Examining the source code is the best way to see what's going on in the example application.

Resetting the statistics before and between using the menu items is a good way to easily see exactly
what new code was marked as being time consuming.

The example runs some inline tests and some sorting methods. For convenience, below we have
provided the source locations where each menu action runs a test.

Most test locations are in the CMainFrame class of nativeExample\mainfrm.cpp

File menu
E File menu * ...
# Test inline classes OnFileTestinlineclasses ()
Calls a small number of in-lined functions in a tight loop.
= See the comment in this function for details about in-line
functions and the data collection mode.
> Exit closes the example application
Sort menu

All the sorting routines populate an array with a certain number of items and then validate the result after
sorting the array.

E Sort menu * ...
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¥ Quick Sort OnSortQuicksort ()
sorts an array using gsort

# Comb Sort OnSortCombsort ()
sorts an array using doCombSort

¥ Heap Sort OnSortHeapsort ()
sorts an array using heapSort

» Merge Sort OnSortMergesort ()
sorts an array using mergeSort sortCore

> Bubble Sort OnSortBubblesort ()
sorts an array using quite an inefficient algorithm

?» Choose how many itemsto OnSortChoosehowmanyitemstosort ()
sort... sets the number of items being sorted by each of the above
methods

Help menu

E Help menu » ...

> About nativeExample... CNativeExampleApp: : OnAppAbout ()
Shows a simple information dialog using code in
nativeExample.cpp

8.1.1 Building the Example Application

Where to find the example application

The example project is in the examples\nativeExample sub-directory of the Performance Validator
installation directory.

If the directory is not present, reinstall your software and choose custom or full installation to include the
examples.
Solutions and projects
There are a variety of solutions and projects for different versions:
o nativeExample.dsp * for Microsoft® Developer Studio® 6.0

o nativeExample_VSx_x.sln * for Microsoft® Visual Studio / .net

Configurations
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There are a small number of configurations in each project:
e Debug / Release

e DebugStatic / ReleaseStatic

Using Visual Studio Express?

You might find you can't build the example application with Express versions of Visual Studio because it
doesn't provide all the necessary libraries.

If that's the case, try searching for the missing libraries in one of the freely available Windows SDKs[A
from the Microsoft website.

E If you use Visual Studio Express to build your own application, Performance Validator will still work
with it just fine.

8.2 Example NT Service

The example NT Service

As well as the example application, an example service is provided along with details about building it.
There's also an example client.

The example senice demonstrates how to use the NT Senice API to call the two functions required to
use Performance Validator with NT Services.

The following tasks are performed when the senice is started:

e | oads the Performance Validator stub DLL into the seniice

e Performs the normal work of the senice until it's stopped
e Unloads the Performance Validator stub DLL from the senice
¢ Informs the senice control manager that a stop is pending

= Read more about working with NT Senices.

8.21 Building the example service

Example service project files

The example project can be found in the service sub-directory in the directory where Performance
Validator was installed.
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If the directory is not present, reinstall your software and choose custom or full installation.
There are two project files in the directory:
e service.dsp » for Microsoft® Deweloper Studio® 6.0

e service.vcproj » for Microsoft® Visual Studio / .net

Configurations
There are just two simple configurations in each project:

o Debug / Release » dynamically links to the sv1PvStubService (_x64) .1ib demonstrating use
with the NT Senice API

Using the service

The senice is named PV Simple Service in the control panel senices dialog, and provides the following
command line options:

e -install > Install the senice

e -remove » Uninstall the senice

o -start > Start the senice

e -stop > Stop the senice

e -debug > Run as a console application for debugging

e -? » Display the help message

e -help » Display the help message
Open a cmd prompt in administrator mode, navigate to the location of the senice executable, and use
one of these commands to install, remowve, start, stop the senvice.

Examples:
servicePV.exe -install

servicePV.exe -start
servicePV.exe -stop

servicePV.exe -remove
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8.2.2

8.2.3

Building the example client

If you've already built the sample senvice, the process is very similar

Project files

The example project can be found in the serviceClient sub-directory in the directory where
Performance Validator was installed.

If the directory is not present, reinstall your software and choose custom or full installation.
There are two project files in the directory:
e serviceClient.dsp * for Microsoft® Developer Studio® 6.0

e serviceClient.vcproj * for Microsoft® Visual Studio / .net

Configurations
There are a small number of configurations in each project:

e Debug / Release * dynamically links to the sv1pPvStubService (_x64) .1ib demonstrating use
with the NT Senice API

Using serviceClient

The senice is named PV Simple Service in the control panel senices dialog, and provides the following
command line options:

e -string » Sends the following (optionally quoted) text to the senice. If the senice is running the
senvice will return the string in reverse order

For example: serviceClient.exe -string "The quick brown fox" returns "xof nworb
kciug ehT"

e -help * Display the help message

Building the example service utility

The seniceMutex project demonstrates a way of controlling whether Performance Validator is used
without having to rebuild your service.

Project files

The example project can be found in the serviceMutex sub-directory in the directory where Performance
Validator was installed.

If the directory is not present, reinstall your software and choose custom or full installation.
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There are two project files in the directory:
e serviceMutex.dsp » for Microsoft® Developer Studio® 6.0

e serviceMutex.vcproj > for Microsoft® Visual Studio / .net

Configurations
There are just two configurations in each project:
e Debug / Release *» dynamically links to the sv1pPvStubService (_x64) .1ib demonstrating use
with the NT Senvice API
Using the service utility

The utility provides a dialog box interface to allow the control over the creation of a mutex object with the
name specified in the service.h header file.

Only if the senvice is started with the mutex created, does the senice load Performance Validator.

‘rﬂ serviceMutex X

| Ilze Performance Yalidator with NT Service example. | Cloze

Do not usge Performance Y alidatar with T Service e:-:ample.|

|:| Performance Yalidator is disabled for use with T Services

YWhen the dialog is dizmizzed, Performance YWalidator iz automatically dizabled for
uze with the zervice, becauze the Mutex handle 1z closed.

If you don't like using mutexes in this way, you could change the code in the service and the utility to
communicate through shared memory, a registry setting or another method of your choice.

8.2.4 Monitoring the service

Once the example service and example client has been built, the next step is to test them using
Performance Validator.

Installing the service
If you haven't installed the senice, do the following:
e open an administrator mode cmd prompt

e navigate to the directory containing the servicePV.exe to install
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o senicePV.exe -install

Monitoring the service
Prerequisites
e example senvice has been installed, but not started (if senice has been started, stop the senice)

e example service and example client have been built

The following process is used to monitor the application launched by the senvice:
e From the Launch menu choose Services > Monitor a Service...

Launch Edit Settings Managers Tools DataViews Software Updates  Help

Applications r P ﬁ {:‘1 | | |
| Services | Manitor a service. .. F& | i
Manitor 115 and I1SAPI... F7 E
Command Line Builder.. Manitor 115 and ASP MNet... Fg I

Monitor Web Development Server and ASP Met... F5

read Address

e The Monitor a service dialog is displayed

Monitor a service ? *

Iwed Mode - v Lollect data from apphcation
Mined Mod Iv Collect data f licati

Service to maonitar;

I Browsze... |

If your are working with native services please read the Mative Services APl Help topic.

Help M ative Services AF| Help 2k, | Cancel |

e Use Browse... to open the file chooser dialog and choose the senice that will be monitored by
Performance Validator.

Copyright © 2002-2025 Software Verify Limited



Examples| 411

Maenitor a service ? X

|h-1i:-ceu:| tode j [v Collect data from application W Collect function times [ Collect line times

Service to monitor:
|E:"-.n:nmhc:hperfn:nrmann::e\:"aliu:latn:nr'xe:-:amples"-.sewin:e'xﬂeleasehservicew.ewe | Browse... |

If your are working with native services please read the Mative Services AP Help topic.

Help Mative Services AF| Help ] 4 | Cancel |

e Click OK

o Performance Validator sets up a variety of parameters then displays a dialog box asking you to start
you seniice. Click OK to dismiss the dialog

Please start your service >

Please start your service:

EsomicperformanceValidatorexamples\servicetRelease\service PV, exe

e Start your senvice. For the example servicepv.exe do the following
o open an administrator mode cmd prompt
o navigate to the directory containing the servicepv.exe to start
O servicePV.exe -start
o servicePV.exe starts will be monitored by Performance Validator

The target application contacts Performance Validator

Data is collected until the senice finishes executing

Performance Validator displays the results

8.3 Example Application Launched from a Service

The example Application launched from a Service

This pair of projects create an application that is launched from a senvice.
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8.31

The purpose of this example is to show how to monitor the application that is launched from the seniice.
This is also the same process for monitoring an application launched by an application launched from a
senvice.

This process is subtly different to the method for working with senvices (see the example senice for that).

Service

The senvice project is serviceWithAChildProcess.vcxproj

The following tasks are performed when the senice is started:

o the test application is launched from the senice

Application

The application project is serviceChildProcess.vcxproj

The application's first task is to load Performance Validator into the application.
e Loads the Performance Validator stub DLL into the application
e Configures the NT Senice API to communicate to Performance Validator
e Does some work that can be monitored by Performance Validator

o Exits

Implementation Details
For implementation details see attachToPerformancevalidator(); in serviceChildProcess.cpp.

The application will need to link to the NT Service API, for example . .\..\..
\svl1PVStubService\release 2010 x64\svl1PVStubService x64.1ib (for a release x64 EXE/DLL).

Important. Call attachToPerformancevValidator() as close to the start of your application
as possible, before any threads have been created.

=% Read more about working with NT Senices.

Building the service and application

Example solution files
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The example solution can be found in the examples\serviceWithAChildProcess subdirectory in the
directory where Performance Validator was installed.

If the directory is not present, reinstall your software and choose custom or full installation.

Example project files

The example projects can be found in the subdirectories in the directory where Performance Validator
was installed.

examples\serviceWithAChildProcess\serviceWithAChildProcess
o serviceWithAChildProcess.vcproj * for Microsoft® Visual Studio / .net
examples\serviceWithAChildProcess\serviceChildProcess

o serviceChildProcess.vcproj » for Microsoft® Visual Studio / .net

Configurations
There are a small number of configurations in each project:
e Debug / Release » dynamically links to the sv1PvStubService (_x64) .1ib demonstrating use
with the NT Senice API
Using the service

The senice is named SVL *** PV Child Process in the control panel senices dialog (*** changes
depending on the build configuration), and provides the following command line options:

o -install » Install the senice

e -remove * Uninstall the senice

o -start > Start the senice

e -stop » Stop the senice

e -debug * Run as a console application for debugging

e -? » Display the help message

e -help * Display the help message
Open a cmd prompt in administrator mode, navigate to the location of the senice executable, and use
one of these commands to install, remove, start, stop the seniice.

Examples:
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serviceWithAChildProcess.exe —-install
serviceWithAChildProcess.exe -start
serviceWithAChildProcess.exe -stop

serviceWithAChildProcess.exe -remove
8.3.2 Monitoring the application launched from the service

Once the example senice and example application are built, the next step is to test them using
Performance Validator.

Installing the service
If you haven't installed the senice, do the following:
e open an administrator mode cmd prompt
e navigate to the directory containing the seniceWithAProcess.exe to install

¢ seniceWithAProcess.exe -install

Monitoring the application launched by the service
Prerequisites
e example senice has been installed, but not started (if senice has been started, stop the senice)

e example senice and example application have been built (application must use the NT Senice API
as demonstrated in attachToPerformanceValidator())

e example application executable is in the same directory as the example senice (this is only a
requirement for the example)
The following process is used to monitor the application launched by the senvice:

e From the Launch menu choose Services > Monitor a Service...
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Launch Edit Settings Managers Tools Data Views Software Updates  Help

Applications * P g | | |

| Services | Manitor a service. .. F& | |
Manitor 115 and 1SAPI... F7 E
Maonitor 115 and ASP Met... F&

Command Line Builder...

b
Manitor Web Development Server and ASP Met... FS F
read Address
o The Monitor a senvice dialog is displayed
Monitor a service ? pod

med Mode - v Lollect data from application
Mixed Mod ¥ Collect data f licati

Service to monitor;

I Browse... |

If wour are working with native services please read the Mative Services APl Help topic.

Help M ative Services APl Help k. | Cancel |

e Use Browse... to open the file chooser dialog and choose the application that will be monitored by

Performance Validator. This is the application that is launched by the senice. Do not choose the
service

Maenitor a service ? x>

IMiHE—'d tode ;I
¥ Collect data from application W Collect function times [ Collect line times

Service to maoritar;

IE:'\.u:um'\u:'\perfu:urmanu:e‘v"alidatu:ur'\e:-camples"-.sewin:eWithﬁ.EhiIdPrDcess'\Helease'\sewiceEhildF‘rDc | Browse. .. I

If you are waorking with native services pleasze read the Mative Services AFI Help topic.

Help M ative Services AF Help k. | Cancel |

e Click OK

o Performance Validator sets up a variety of parameters then displays a dialog box asking you to start
you senice. Click OK to dismiss the dialog
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Please start your service >

Please start your service:

EnomcyperformanceValidatorexamples\servicetRelease\service PV, exe

e Start your senvice. For the example serviceWithAChildProcess.exe do the following
o open an administrator mode cmd prompt
o navigate to the directory containing the serviceWithAProcess.exe to start
O serviceWithAProcess.exe -start
o servicelithAProcess.exe starts and launches the child process serviceChildProcess.exe
that will be monitored

e The target application contacts Performance Validator

e Data is collected until the target process finishes executing

Performance Validator displays the results
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9.1

Debug Information, Symbols, Filenames, Line Numbers

Depending on which IDE or compiler/linker combination the process to create debug information to
ensure that you have symbols, filenames and line numbers is different.

This section shows you what to do to ensure you have symbols for your compiler and linker.

Visual Studio

Enabling debug information in Visual Studio has changed over the years depending on the version of
Visual Studio you are using.

It's generally the same, but there have been some changes in recent versions that can cause confusion.

By default debug configurations create debug information, but for some versions of Visual Studio, release
configurations do not create debug information.

You need to set both compiler and linker settings to get debug information. Setting just one or the
other will not give you debug information you can use.

Configurations

In the help below we show you how to modify one configuration, for example Release | Win32.

You need to modify all configurations appropriately. Release, Debug, Win32, Win64 and any other
configurations you are using.

Visual Studio 2017 - 2021

Compiler Settings
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nativeExample Property Pages

Configuration: | Release

4 Configuration Properties A
General
Advanced
Debugging
WC++ Directories
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
External Includes
Advanced
All Options
Command Line
[= Linker
[ Manifest Tool
[ Resources
[ XML Document Genera .,
£ >

Linker Settings

~ | Platform: |Win32

Additional Include Directories
Additional #using Directories
Additional BMI Directories

Additional Module Dependencies
Additional Header Unit Dependencies

7 X

v Configuration Manager...

LAstubgu\common; ¥ (AdditionallncludeDirectories) |~ |

Scan Scurces for Module Dependencies Mo

Translate Includes to Imports

Mo

Debug Information Format

Program Database (/Zi)

Support Just My Code Debugging

Common Language RunTime Support

Consume Windows Runtime Extension

Suppress Startup Banner
Warning Level

Treat Warnings As Errors
Warning Version

Diagnostics Format

SDL checks

Multi-processor Compilation
Enable Address Sanitizer

Additional Include Directories
Specifies one or more directories to add to the include path. Separate with ;' if more than one.

/lpath])

Mo

Yes (/nologo)
Level3 (/W3)
Mo (fWx-)

Column Info {/diagnosticsicolumn)

Mo bt

Cancel Apply

If you're building on a different machine to the machine you're working on (for example a build server), you
should choose /IDEBUG:FULL, not /DEBUG or /DEBUG:FASTLINK.
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nativeExample Property Pages

Configuration: | Debug

4 Configuration Properties A Generate Debug Info

Embedded IDL
Windows Metadata
Advanced
All Options
Command Line

I Manifest Tool

I Resources

I ¥ML Document Genera

I- Browse Information o,

Generate Debug Info

Platform: | x6d v

? X

Configuration Manager...

Generate Debug Information optimized for sharing and publishing (/DEBUG:FULL) I

General Generate Program Database File \Debug16_0_x64/nativeExample.pdb
Advanced Strip Private Symbols
Debugging Generate Map File Yes (/MAF)
VC++ Directories Map File Name ADebug16_0_x64/nativeExample.map
b GG+ Map Exports Mo
Debuggable Assembly
General
Input
Manifest File
System
Optimization

This option enables creation of debugging information for the .exe file or the DLL.

Cancel Apply

When you have edited the project options you need to rebuild the software for the options to take effect

and create the debug information.

Visual Studio 2010 - 2015

Compiler Settings
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nativeExample Property Pages ? X
Configuration: | Active(Debug) ~ | Platform: | Active(Win32) A Cenfiguration Manager...
Commen Properties Additional Include Directories Astub;\common;3%(AdditionalIncludeDirectories)
w Configuration Properties Resolve #using References
General Debug Information Format Program Database (/Zi)
Debugging Commaon Language RunTime Support
VC++ Directories Suppress Startup Banner Yes (/nologo)
Warning Level Level3 (/W3)
_ Treat Warnings As Errors No (/WX-)
Optimization Multi-processor Compilation
Preprocessor . Use Unicode For Assembler Listing
Code Generation
Language
Precompiled Headers
Output Files
Browse Infermation
Advanced
Command Line
Linker
Manifest Tool
Resources

XML Document Generator
Browse Information

Build Events

Custom Build Step

Additional Include Directories
Specifies one or more directories to add to the include path; separate with semi-celons if moere than one.
< > (/I[path])
Linker Settings
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nativeExample Property Pages

Configuration: | Active(Debug)

~ | Platform: |Active(Win32)

A Cenfiguration Manager...

w Configuration Properties

General

Debugging

WC++ Directories

w CfC++

General
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
Advanced
Command Line
General
Input
Manifest File
System
Optimization
Embedded IDL
Advanced

Command Line

[ ST, S

Ll

|Generate Debug Info

Yes (/DEBUG)

Generate Program Database File
Strip Private Symbols

Generate Map File

Map File Name

Map Exports

Debuggable Assembly

Generate Debug Info

ADebug10_0/nativeExample.pdb

Yes (/MAF)
ADebug10_0/nativeExample.map
No

The /DEBUG option creates debugging information for the .exe file or DLL.

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

Visual Studio 2002 - 2008

Compiler Settings
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nativeExample Property Pages *
Configuration: |Active(Dehug MNon Link}j Platform: |Activel{"~"."in32jl j Configuration Manager...
=3 Configuration Proper » Additional Include Directories ~\stub

General Resclve #using References
Debugging IDEbug Information Format Program Database (/Zi) |
Suppress Startup Banner Yes (/nologo)

General Warning Level Level 3 (/W3)

Optimization Detect 64-bit Portability lssues  No

Preprocessor Treat Warnings As Errors Mo

Code Generati

Language

Precompiled b

Output Files

Browse Inforrr

Advanced

Command Lir
(27 Linker
[C3 Resources
(23 Browse Informatic
(3 Build Events Additional Include Directories
{73 Custom Build Stey ¥ Specifies one or more directories to add to the include path; use semi-colon

< » delimited list if more than cne.  [/I[path])
0K | Cancel Help

Linker Settings
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nativeExample Property Pages

Configuration: |Active(Dehug MNon Link}j Platform: |Activel{"~"."in32jl j Configuration Manager...

*

=3 Configuration Properties
General
Debugging

[ C/C++

General
Input
Systern
Optimization
Embedded IDL
Adwvanced
Command Line
[Z1 Resources
[Z1 Browse Information
(23 Build Events
[Z3 Custom Build Step
[Z1 Web Deployment

IGEFI erate Debug Info

Yes (/DEBUG) |

zenerate Program Database File  .\DebugNonLink7_1/nativeExample.pdb

Strip Private Symbols
Generate Map File
Map File Mame

Map Exports

Map Lines
Debuggable Assembly

Generate Debug Info

Enables generaticn of debug information.  [/DEBLUG)

Yes (/MAP)
ADebugMonlink7_1/nativeExample.map
Mo

Mo

Mo Debuggable attribute emitted

0K | Cancel Help

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

Visual Studio 6.0

Compiler Settings
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Project Settings

Sefttings For. |\win32 ReleaseStatic

=

BRES nativeE =ample

[ 7 |mESm]

General | Debug | CAC++ | Link, | Fiesourc: EE

Categary: Bezet
YWarning level: Dptimizations:

|Level 3 j | Minimize Size j
[ “Warnings as emars v Generate browse info
Debug infa:

|F'ru:ugram D atabaze j

Preproceszsor definitions:
|NDEE!LIG,_WINDEIWS,FLEXIBLE_SYMBDLENGINE,_LIN

Project Options:

Anologo AT A3 G SE /07 A0 Sstub® A0 ~
scommon' /D "MDEBUG! /D ' _WINDOWS" /D
"FLE=IBLE_SYMBOLEMGINE" /D "_UWICODE" /D

] | Cancel

Linker Settings

Project Settings

Sefttings For. |\win32 ReleaseStatic

=

BRES nativeE =ample

Category: |fRTEE -

td apfile name: v Generate mapfile

|HeleaseStaticE_D.-"nativeE wample.map

Debug Info

v Debug info | Separate bpes

% Microzoft format
" COFF format
" Both formats

Project Options:

oldnames.lib netapi32. ib mprapi.lib setupapi.lib ~
rezutilz. lib fnologo Aentne: wiefinkd ainCR T Startup™
faubzpstemwindows dAncremental yes W

[ 7 |mESm]

General | Debug | C/C++ | Link | Resourc EE

] | Cancel
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9.2

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

C++ Builder

Debug information can be provided using two methods.
e Debugging information (TDS or DWARF format)

o MAP files

Debugging Information

Debug configurations of C++ Builder projects automatically generate debug information that provides
symbols, filenames and line numbers.

However the release configurations of C++ Builder projects do not automatically generate debug
information. You need to configure that yourself.

Here's how you do that. It's slightly different if you're building 32 bit applications rather 64 bit applications.
You need to set both compiler and linker settings to get debug information. Setting just one or the other

will not give you debug information you can use.

32 bit C++ Builder

Project Configuration

Change your project settings to target 32 bit builds.

Copyright © 2002-2025 Software Verify Limited



Debug Information, Symbols, Filenames, Line Numbers

CppBuilderTest1.cbproj - Projects
A ERESBE-SVB-
4 ProjectGroup

-] CppBuilderTest1.exe
”.i} Build Configurations (Release)

-]:E Debug

ﬁ Release
= Target Platforms (Windows 32-bit)
> mm Windows 32-bit
am Windows 64-bit
}=| CppBuilderTestl.cpp
CppBuilderTest1IPCH1.h

E]’_j Unitl.cpp

Compiler Settings

G Project Options for CppBuilderTestl.exe (Win32 - Release)

427

Building ~ Debugglng

C++ Shared Options

C++ Compiler Target

Advanced Release configuration - Windows 32-bit platform v
Compatibility

Debug information true
Directories and Conditio > Debug line number information true)
LSp Enable Codeguard [ false
Optimizations Expand inline functions true
Output Generate CodeViewd-compatible [ ] false
Pre-compiled headers
Warnings

C++ Linker

Linker Settings

Apply...

Save..
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G Project Options for CppBuilderTest].exe (Win32 - Release)

Building

C++ Shared Options

C++ Compiler
Advanced
Compatibility
Debugging
Directories and Conditio
LSP
Optimizations
Output
Pre-compiled headers
Warnings
Output
Warnings

C++ Linker

Target
Release configuration - Windows 32-bit platform Apply... Save...

Disable incremental link [] fatse =
Display time spent on link [] false

| > Full debug information true |
Generate .drc file [ false
Keep output files [] false

| > Link with Dynamic RTL true |

Link with the Delphi Runtime Libr [_] false
Specify maximum number of errc 0
Advanced

Additional options

When you have edited the project options you need to rebuild the software for the options to take effect

and create the debug information.

64 bit C++ Builder

Project Configuration

Change your project settings to target 64 bit builds.
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CppBuilderTest1.cbproj - Projects

A BERESBEYSvD-
4 ProjectGroup

7| CppBuilderTest1.exe

”-’;} Build Configurations (Release)

i& Debug
ﬂ Release
= Target Platforms (Windows 64-bit)

am Windows 32-bit

am Windows 64-bit
}=| CppBuilderTestl.cpp
CppBuilderTest1IPCH1.h

E]’_j Unitl.cpp

Compiler Settings

o Project Options for CppBuilderTestl.exe (Win64 - Release)

Building A Debugging

C++ Shared Options

Advanced
Compatibility

| > Debug information true |
Directories and Conditio Use Split DWARF |:| false
LSP
Optimizations
OQutput

Pre-compiled headers

Release configuration - Windows 64-bit platform Apply... Save..

Warnings

C++ Linker

Linker Settings
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& Project Options for CppBuilderTestl.exe (Winb4 - Release)

uns | ° C++ Linker

C++ Shared Options

C++ Compiler Target
Advanced Release configuration - Windows 64-bit platform Apply... Save...
Compatibility
Debugging Disable incremental link [] false A
Directories and Conditio Display time spent on link [] false
LSP | > Full debug information E‘
Optimizations Generate .drc file [] false
Output Keep output files [] false
Pre-compiled headers | Link with Dynamic RTL true |
Warnings Link with the Delphi Runtime Libr [ ] false

Specify maximum number of errc 0

Output Advanced
Warnings Additional options

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

MAP files
MAP files are not generated by default. You need to enable the option to generate a detailed map file.
The method is the same for 32 bit and 64 bit C++ Builder.

Select the project configuration as shown in the Debugging Information section above, then modify the
C++ Linker, Output settings.

Linker Settings
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(c] Project Options for CppBuilderTest].exe (Winb4 - Release)

431

Warnings
Delphi Compiler
Resource Compiler

Output

Release configuration - Windows 64-bit platform  ~~ Apply...

Turbo Assembler Base address 0% 00400000
Build Events Heap size, maximum Ox00100000
Build Order Heap size, minimum 0x00001000
Application Image comment string
Appearance Image description
Manifest Image flags
Icons Map file type Detailed segment map|
Services Map with mangled names [] false
Forms 0S version 40
Version Info Section flags
Debugger Stack size, maximum 0x00100000
Symbol Tables Stack size, minimum 0x00002000
User version 0.0

Environment Block

Packages
Runtime Packages
Project Properties
General

Getlt Dependencies v

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

Debugging Information or MAP files?
If you can create both debugging information and MAP files which should | use?

Performance Validator uses this information to provide symbols, filenames and line numbers.

For the purposes of instrumenting your modules (EXE / DLL / etc) this information is used to identify
functions and to identify line numbers.

For this purpose it does matter whether you use Debugging Information or MAP files.
Debugging Information

TDS format and DWARF format debugging information both appear to be accurate, in that they reflect the
correct location of functions and line numbers in the module they represent.

Some additional data is present in the last symbol in any given source file. Our symbol reader handles
this and removes the unwanted information.
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9.3

MAP files

MAP file information does not appear accurate. It is good enough for resolving addresses into symbols,
filenames and line numbers for creating callstacks and crash addresses, but it is not good enough for
placing hooks at the correct place for every line in the module. Some modules get instrumented
perfectly, while others fail for no apparent reason. Given the lack of information in a MAP file we can only
assume that some of the data identified as lines indicating code are in fact lines indicating data in the
code segment. Instrumenting data is not going to work - you're corrupting the data. This would explain
why instrumenting these modules with MAP file information doesn't work.

Our recommendation

Although in some circumstances working with MAP file data from C++ Builder will work, we strongly

recommend that you use TDS debugging information (32 bit builds) and DWARF debugging information
(64 bit builds).

Delphi
Debug information can be provided using two methods.
e Debugging information (TDS or DWARF format)

o MAP files

Debugging Information

Debug configurations of Delphi projects automatically generate debug information that provides symbols,
filenames and line numbers.

However the release configurations of Delphi projects do not automatically generate debug information.
You need to configure that yourself.

Here's how you do that. It's slightly different if you're building 32 bit applications rather 64 bit applications.
You need to set both compiler and linker settings to get debug information. Setting just one or the other
will not give you debug information you can use.

32 bit Delphi

Project Configuration

Change your project settings to target 32 bit builds.
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Project3.dproj - Projects

A-BRSBEYS B
* ProjectGroupl

(53 Project3.exe
""-q. Build Configurations (Release)
ﬂ- Debug
-ﬁ- Release
= Target Platforms (Windows 32-bit)
> BB Windows 32-bit
BE Windows 64-bit
é'j Unit2.pas

Compiler Settings

Q Project Options for Project3.exe (Win32 - Release) Ijl H

Target

Hints and Warnings Release configuration - Windows 32-bit platform  ~~ Apply... Save...
Linking
Output - C/C++ Code generation s
Resource Compiler Code inlining control On
Build Events Code page o
Application Emit runtime type information [_| false
Minimum enum size Byte
Forrr.u Optimization true
Manifest Record field alignment Cuad word
leons Stack frames []false
Services Dehugging
Version Info Assertions [] true
Appearance I > Debug information
Packages Local symbaols false
Runtime Packages Symbol reference info Mone
Debugger Use debug .deus [ false
Use imported data references  [+/] true
Symbol Tables Other options
Envirenment Block Additional options to pass to tl
Deployment Code completion in uses cont: true
Provisioning Generate XML documentation [ false
Project Properties - Look for 8.3 filenames also []false W

Cancel Help

Linker Settings
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G Project Options for Project3.exe (Win32 - Release)

Building » Linking

| Delphi Compiler |

Compiling Target

Hints and Warnings Release configuration - Windows 32-bit platform Apply... Save...

Output - C/C++ > Debug information true |
Rescurce Compiler EXE Description
Build Events Generate conscle application |:| false
Application Image Base ADDODD
Forms Include remote debug symbels [ ] false
Manifest Map file Off
lcons Maximum Stack Size 1048576
Services Minimum Stack Size 16384
Version Info Qutput resource string .drc file [[] false
Appearance Place debug information in separi [ ] false
Packages Set base address for relocatablein 0
Runtime Packages Set extra PE Header flags 0
Debugger Set extra PE Header optional flags 0
Symbol Tables Set O5 Version fields in PE Header 5.0
Environment Block Set Subsystem Version fields in PE 5.0
Deployment Set User Version fields in PE Head: 0.0

Provisicning

Project Properties

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

64 bit Delphi

Project Configuration

Change your project settings to target 64 bit builds.

Cancel Help
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Project3.dproj - Projects

A-BRSBEYS B
* ProjectGroupl

(53 Project3.exe
""-q. Build Configurations (Release)
ﬂ- Debug
4} Release
= Target Platforms (Windows 64-bit)
BE Windows 32-bit

=% Windows 64-bit

é'j Unit2.pas
Compiler Settings
Q Project Options for Project3.exe (Winb4 - Release) El “
i R °  Compiling
| Delphi Compiler |
| Compiling | Target
Hints and Warnings Release configuration - Windows 64-bit platform  ~ Apply... Save...
Linking
Output - C/C++ Code generation ~
Resource Compiler Codeinlining control On
Build Events Code page ]
Application Emit runtime type information |:| false
Farms Minimum enum size Byte
Manifest Optimization true
Icans Record field alignment Cuad word
Services Stack frames D false
Version Info Debugging
Appearance Assertions true
Packages | » Debug information
Runtime Packages Local symbaols | false
Debugger Symbol reference info Mone
Symbol Tables Use debug .deus [[] false
Environment Block Use imported data references true
Deployment COther options
Provisioning Additional options to pass to tl
Project Properties . Code completion in uses cont: true -
Cancel Help

Linker Settings
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H Settings

Data Collection A
- Collect
- Lock Callstacks
- Detect
- Callstack
- Starup Data
- Hook Inzertion
- Hook Trace
- Historical D ata
- Hooks
- Thread Cowverage
- Applications ba Monitar
Dizplay
- Lock Colours
- Data Dizplay
Filters
i Hooked DLLs
Load Settings Pattern M atch
General

Source Browsing

i Editing

Lo Fila | Aezboee

General Colours

Beset Al Reset

Colours for general data digplays

Source code:
Allocation source code:
Selected:

Unzelected:

Trace report:

W atermark,

Help (F1]

TR
EETE T I
ETa— s
(I
EEr=m——
ST

o]

Cancel

When you have edited the project options you need to rebuild the software for the options to take effect

and create the debug information.

MAP files

MAP files are not generated by default. You need to enable the option to generate a detailed map file.

The method is the same for 32 bit and 64 bit Delphi.

Select the project configuration as shown in the Debugging Information section above, then modify the

Delphi Compiler, Linking settings.

Linker Settings
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G Project Options for Project3.exe (Win&4 - Release)

| Delphi Compiler |

Compiling Target
Hints and Warnings Release cenfiguration - Windows 64-bit platform  ~~ Apply... Save...
Output - C/C++ Debug information true
Resource Compiler EXE Description
Build Events Generate console application D false
Application Image Base A00D000
Forms Include remote debug symbols [ ] false
Manifest > Map file |
Icons Maximum Stack Size 1048576
Services Minimurmn Stack Size 16384
Version Info Output resource string .drc file D false
Appearance Set base address for relocatable in 0
Packages Set extra PE Header flags 0
Runtime Packages Set extra PE Header optional flags 0
Debugger Set 05 Version fields in PE Header 5.0
Symbol Tables Set Subsystem Version fields in PE 5.0
Environment Block Set User Version fields in PE Head: 0.0
Deployment

Provisicning

Project Properties o

Cancel Help

When you have edited the project options you need to rebuild the software for the options to take effect
and create the debug information.

Debugging Information or MAP files?
If you can create both debugging information and MAP files which should | use?
Performance Validator uses this information to provide symbols, filenames and line numbers.

For the purposes of instrumenting your modules (EXE / DLL / etc) this information is used to identify
functions and to identify line numbers.

For this purpose it does matter whether you use Debugging Information or MAP files.
Debugging Information

TDS debugging information appears to be accurate, in that they reflect the correct location of functions
and line numbers in the module they represent.

Some additional data is present in the last symbol in any given source file. Our symbol reader handles
this and remowves the unwanted information.
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94

9.5

MAP files

MAP file information does not appear accurate. It is good enough for resolving addresses into symbols,
filenames and line numbers for creating callstacks and crash addresses, but it is not good enough for
placing hooks at the correct place for every line in the module. Some modules get instrumented
perfectly, while others fail for no apparent reason. Given the lack of information in a MAP file we can only
assume that some of the data identified as lines indicating code are in fact lines indicating data in the
code segment. Instrumenting data is not going to work - you're corrupting the data. This would explain
why instrumenting these modules with MAP file information doesn't work.

Our recommendation

Although in some circumstances working with MAP file data from Delphi will work, we strongly
recommend that you use TDS debugging information.

MingW, gcc, g++

The following compiler options are available if you are using MingW, gcc or g++.

-9
This is the default debug format. This will normally choose the DWARF symbol format.

-gdwarf
The DWARF symbol format.

-gstabs
The STABS symbol format.

-gCoff

The COFF symbol format. This does create a lot of unnecessary symbols, making symbol parsing
slower.

Dev C++
Dev C++ uses the gcc and g++ compilers.

The following compiler options are available if you are using gcc or g++.

-9
This is the default debug format. This will normally choose the DWARF symbol format.

-gdwarf
The DWARF symbol format.

-gstabs
The STABS symbol format.

-gCoff
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The COFF symbol format. This does create a lot of unnecessary symbols, making symbol parsing

slower.

You can edit the compiler and linker options by choosing Project Options... from the Project menu.

[] Mew File
Add To Project...
Remove From Project...

E Project Options...  Cirl+H

Compiler and Linker options

Project Options

Parameters Directories | Qutput | Makefile | Version Info

General | Files Compiler

Additicnal command line options:
C compiler: C++ compiler Linker
m -gdwarf -gdwarf

EL Add library or object

./ 8] 4 x Cancel ? Help

When you have edited the project options you need to rebuild the software for the options to take effect

and create the debug information.
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9.6

9.7

9.8

Salford Software FORTRAN 95
Salford FORTRAN95 symbolic information is embedded in the .exe/.dll as COFF (Common Object File
Format) information, with some proprietary extensions to Salford Software (which they have kindly shared

with us).

Please consult the documentation for Salford FORTRAN95 to include debug information (including
filenames and line numbers) in the COFF information.

If you still have problems, please contact us giving as much detail as possible, including what you've

tried.

Metrowerks

Metrowerks symbolic information is embedded in the .exe/.dll as CodeView information.

Please consult the documentation for CodeWarrior in order to include debug information (including
filenames and line numbers) in the CodeView information.

If you still have problems, please contact us giving as much detail as possible, including what you've

tried.

Visual Basic 6

To get debug symbols for Visual Basic you need to open the Properties dialog box from the Project
menu (you'll find it at the bottom of the menu).
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nativebExampleVB6 - Project Properties “

General I Make | Compile lCumponentI Debugging I

" Compile to P-Code

1% Compile to Native Code

" Optimize for Fast Code [~ Favor Pentium Pro{tm)

" Optimize for Small Code | ¥ Create Symbolic Debug Info

' No Optimization

Advanced Optimizations. ..

DLL Base Address: I &H11000000

QK I Cancel Help

When you have changed your project properties you need to build the application.

Go to the File menu and choose Make <projectname.exe>.

441
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10 Frequently Asked Questions

Here's a brief description about the type of question included in each of the following sections:

e General questions

How Performance Validator works and how to do a few of the more common tasks.

Unexpected results

Missing or unhooked data and not finding the data you expected.

e Crashes and error reports

Your program crashes with Performance Validator or Performance Validator itself has a problem.

e Debug symbols and DbgHelp

Symbols not loading, troubleshooting search paths for DbgHelp.dll, and finding or installing
different versions.

e System and environment

Setting up power users, and file extensions used by Performance Validator.

10.1 General Questions

E performance Collectors or Class & Function Filters?
Performance Validator provides performance collectors and class and function filters.

At first glance they appear to do quite similar things - the enabling or disabling of data collection
from specific functions.

Performance collectors switch the global data collection state as you enter and leave a function,
while filters control instrumentation (and therefore data collection) locally for a function.

The outcomes are that differences lie in:
e how much code is instrumented
o flexibility of conditions for when data is collected

o complexity of targeting the functions of interest

Performance Collectors
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Collectors let you keep all of your application instrumented, but selectively collect data on different
parts of the application at different times.

Whenever instrumented code is executed, the data will be collected for certain functions
according to the conditional definitions in the performance collectors.

Performance collectors are more flexible since they allow runtime conditionals.
There are two mindsets for how to use performance collectors:
o they let you collect data for a specified function and all the called child functions
o they let you collect data for functions depending on the calling functions
Class and function filters
Filters allow you to only instrument certain classes and functions.

Data collection occurs only when code is instrumented as specified by the Class and Function
Filter settings.

Class and function filters are more rigid since there are no runtime conditionals.

Instrumentation filters allow code to execute faster since there's less overhead from Performance
Validator.

If you're not concerned with the conditional aspects, then you can often achieve the same results
using either method, but one way may require you to specify many more functions than the other to
include or exclude.

E Rather than setting up collectors or filters early on in your performance monitoring, it may be
easier to first use Performance Validator inspect the Call Tree, Relations and other Statistics for
your application before determining what functions you need to eliminate from instrumentation and
which ones you only need in certain situations.

The help topic for Performance Collector settings shows a simple example of conditionally collecting
data from a function depending on the parent function.

E Does Performance Validator work with NT Senices?

Absolutely. There is a help section on working with NT Senvices.

=) Why might Inject or Launch fail?

Not using CreateProcess

The Inject and Wait for Application to Start functionality use CreateRemoteThread to inject into an
application.

For the reasons below, injection using CreateRemoteThread does not always work.
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Common reasons for injection failure
e A missing DLL in your application

Check your application is complete.

The target application is a .NET application or .NET senice

Check your application or senice is not written using .NET technology.

A missing DLL in Performance Validator

Check Performance Validator is installed correctly.

The application may have started and finished before the DLL could be injected

This only applies if you are launching the application.

The application security settings do not allow process handles to be opened

The application is a senice and is running with different privileges than Performance Validator
If the application being injected into is a senice it is recommended that the senice and

Performance Validator are both run on the same user account. See the topic on working
with NT senices.

Application Specific Reasons for Failure

A small percentage of applications/services will not allow any DLL to be injected into them.

The reasons for this are unknown, but our testing shows that the reason for failure to inject is a
combination of application, operating system and hardware that causes an inconsistency during

injection (we think it is a timing issue) that causes a failure.

Our tests show that on NT 4 about 1% of all applications fail to inject, 2% on Windows 2000 rising to
5% with Windows XP.

We expect that subsequent operating systems (Windows 2003 and Windows Vista) will have higher
failure rates.

E How do | clear the symbol cache?
Flush the symbol cache files:

o Settings Menu > Settings » Hook safety > Clean Instrumentation Cache * Scan and
delete symbol cache files » Close » OK

You may also want to disable the on-disk cache of PDB file symbols for functions and lines:

o Settings Menu »> Settings » Hook safety > deselect Cache instrumentation data... > OK
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El How do | name a thread?

Some features such as the Callstack tab can use thread names to make things a bit more intuitive.

From within your application you can provide a name for use by a debugger or debugging tool by
using the Win32 RaiseException() API.

Add the function below to your application. This is based on an example from Microsoft and there are

other examples
available on the web; some specify a buffer size of 8 characters and one terminator, others specify
no strict buffer
size limit.

= Show code

// This function is documented as being callable from outside of the thread
which is being

// named, however it appears that it works more reliably if called from within

the code of

// the thread being name, passing a threadId of -1 to indicate "current thread"

void nameThread (const DWORD threadId,
const char *name)

// You can name your threads by using the following code.

// Performance Validator will intercept the exception and pass it along (so

if you are also running

// under a debugger the debugger will also see the exception and read the
thread name

// NOTE: this is for 'unmanaged' C++ ONLY!

#define MS VC EXCEPTION 0x406D1388
#define BUFFER_LEN 16

typedef struct tagTHREADNAME INFO

{
DWORD dwType; // must be 0x1000

LPCSTR szName; // pointer to name (in user address space)
// buffer must include terminator character
DWORD dwThreadID; // thread ID (-1 == caller thread)
DWORD dwFlags; // reserved for future use, must be zero
} THREADNAME INFO;

THREADNAME INFO ThreadInfo;
char szSafeThreadName [BUFFER LEN]; // buffer can be any
size,

// just make sure it

is large enough!

memset (szSafeThreadName, 0, sizeof (szSafeThreadName)); // ensure all
characters are NULL before
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strncpy (szSafeThreadName, name, BUFFER LEN - 1); // copying name
//szSafeThreadName [BUFFER LEN - 1] = '\0';

ThreadInfo.dwType = 0x1000;
ThreadInfo.szName = szSafeThreadName;
ThreadInfo.dwThreadID = threadId;
ThreadInfo.dwFlags = 0;

try

{
RaiseException (MS VC EXCEPTION, 0, sizeof (ThreadInfo) /
sizeof (DWORD), (DWORD*)&ThreadInfo);

}
__except (EXCEPTION_EXECUTE_HANDLER)
{
// do nothing, just catch the exception so that you don't terminate
the application

}

After adding this function declaration you can call it from inside the thread procedure of any
executing thread to name.

nameThread (-1, "example");
To name a thread from outside of the thread procedure pass the thread id instead of -1.
The example application shipped with C++ Performance Validator demonstrates how to use
nameThread. See nativeExample.cpp.
El 1 have an idea for a feature, can it be added to Performance Validator?

We hawe tried to add as many features to Performance Validator that we thought would be useful to
our users.

In fact, every feature in Performance Validator has been used to solve problems and bugs for clients
who consult us, and in our own business, so we know the features we have are useful.

However, maybe we overlooked a feature that you would find very useful.

Wel'll happily consider most ideas for new features to Performance Validator. But no Quake,
FlightSim or Flappy Bird Easter eggs though, sorry!

Please contact us to let us know your thoughts.

10.2 Unexpected results

[E] some lines are not coloured, why?
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You may notice in the source code views that some lines are not coloured to indicate visited, not
visited or hook failure. There's a couple of possible reasons for this:

e The source code has not been compiled due to conditional compilation using compiler
pragmas or #if, #ifdef, #ifndef statements

Or, if using map files with line information:
e The compiler map file did not include object code addresses for the lines that are not coloured

When this happens, Performance Validator has no way of accurately determining which
object code corresponds to the source code, and so can't hook the object code.

For example, here's a few lines of code:

findFuncHatchCase = md-:findFuncMatchCase;
findFuncWholeFunction = md-:findFuncWholeF
findFuncCallStack = md-—:findFuncCallStaclk
findFuncAllocated = md-:findFuncillocated:
findFuncEeAllocated = md-:findFunckedlloca
findFuncDeillocated = md—:findFuncDeilloca
findFuncHane = md-:findFuncHame:

This shows that line 831 has not been hooked, whilst all those around it have been hooked (and in
the example shown, all have been visited). If we now examine the part of the MAP file for the
appropriate executable.

821 0091:800936e8 822 0001:800936+2 824 0091:880893700 826 00681:90093713
827 00891:088093728 828 0001:8009372c 829 00681:90093738 830 00681:90093745
832 00081:0009374b 834 0001:08093772 866 0081:00093778 867 0001:000938a1

There's no entry for line 831, which is why Performance Validator couldn't provide a hook to verify if
the line was executed.

At present we don't know why the compiler map file omits information for source code lines that are
clearly part of the executable image, and which are identified in the PDB debugging information.

When you find this happening, change the line hooking options so that map files are only used when
PDB files can't be found, i.e. use the Use MAP when no PDB option.
= Why are some lines not hooked?

Performance Validator instruments lines in your application by inserting code to recognise the
execution of the start of every line in your application.

Before inserting the code, checks are made to ensure that it is safe to re-write the function lines.
If it is not safe to re-write the lines, they can't be instrumented.

The following items can prevent the function from being hooked:
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Function too short to hook. The function must be at least 5 bytes in length

The code for the line is too short to hook. The code for the line must be at least 5 bytes in
length

Function cannot be disassembled

Instruction sequence cannot be hooked

You can improve the likelihood of your function being hooked by enabling the check boxes on the
Hook Control settings.

= See also the instrumentation logging which details reasons why some code is not instrumented

=] Why are some functions not hooked?

Performance Validator instruments functions in your application by re-writing the prologue and
epilogue of each function in your application, inserting code to monitor performance information.

Before inserting the code, checks are made to ensure that it is safe to re-write the function prologue
and epilogue.

If it is not safe to re-write the function epilogue and prologue the function cannot be instrumented.
The following items can prevent the function from being hooked:

Function too short to hook

Function has multiple exits

Function has jumps into epilogue
Function has jumps into prologue
Function cannot be disassembled
Instruction sequence cannot be hooked

You can improve the likelihood of your function being hooked by enabling the check boxes on the
Hook Control settings.

= See also the instrumentation logging which details reasons why some code is not instrumented

10.3 Crashes and error reports

El The program I'm trying to monitor keeps crashing, why?
The following assumes your crash is one that only happens when using Performance Validator.
Here's a few scenarios in which your program might crash:
e Third party DLLs are using system wide hooks

Some DLLs from third party vendors use system wide hooks and do not interact with
Performance Validator and the target program very well.
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If you can identify such DLLs, prevent them being hooked by adding the DLL name to the

Hooked DLLs page of the global settings dialog as in the example below.

Hooked DLL=

" Hook all DLLs.

" Hook the enabled DLLs in the list. Do nat hook any ather DLLs.
* Do mot hook the enabled DLLs in the list. Hoak all ather DLLs.
wihen the executable changes, take the fallowing action:

|.-‘-‘-.sk about DLLs to Hoak, zettings if some DLLz: defined. ﬂ

Process Modules

Process Modules |
[¥]SemeThirdParty.dll

e Third party DLLs are using global hooks

A global hook DLL from a third party vendor could be adversely affecting Performance
Validator when hooking your program.

Read about handling global hooks on the Global Hooks page of the settings dialog.
Judging by multiple independent error reports, we believe there may be an incompatibility

between Performance Validator and the global hooks that come with the Matrox G400 and
the Matrox Millenium Il PCI video cards released in the late 1990's.

e There may be a bug in Performance Validator

It happens. We've tried to make Performance Validator as robust as possible, but bugs and
new scenarios do occur.

First, ensure that the crash never happens if you are not using Performance Validator.
Second, check all the suggestions abowe.

Then drop us a line sending details of the error and we'll try to reproduce the crash with a
view to fixing any bugs found in as timely a manner as possible.

[l Performance Validator gives an Unrecoverable Error?

The Performance Validator Unrecoverable Error dialog is displayed when an unexpected internal error
means Performance Validator cannot continue to execute.

A stack trace and register dump is shown and you can Copy to Clipboard so that the data can be
sent to us with a description of the activities that caused the error.

We'll aim to fix any problems in as timely manner as possible.

The data shown in the dialog is also written to c:\user\<username>\AppData\Roaming\Software
Verify\Performance Validator\pvExceptionLogUI.txt .
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The picture below shows an artificial stack overflow exception report.

Performance Validator Unrecoverable Error ? 4

An unrecoverable error has occurred. Performance Y alidator iz unable to continue.

Please zend the crazh report and a description of what you were doing when the error occured to
supportEzoftyareserify. com

A copy af thiz repart can be faund in
LA zerstStephenippDatahR oaminghS oftware YenfyPerformance Y alidatorpwE sceptionLogl | tat

Fleaze email thiz report to supporti@zoftwareverify. com ~

& copy of this repaort can be found in C:AUsershStephenhdppD atah B oaminghSoftware YenfyhPerformance Yz
Performance % alidator W5, 89 [512]

Wwindows Wersion: 6.2

Semvice Pack: 0.0

Build: 5200

B4 bit Operating System

Mum Processors: 8

Proceszsar Type: 536

Whi Page size: 0x1000

Wi Paragraph zize: 0x10000

Wk Minirum address: 0=00070000
WA b amimunn address: Ox e
16244: MB of phuzical mermary

e:homi.chperformancel alidatortabzervueleaze' performance'f alidator. exe

Thread 1D: 7956 [MainT hread]
£ >

Email zupport... Copy to Clipboard

El what is in pvExceptionLogUI.txt?

In the event of a crash in the user interface, the file c:
\user\<username>\AppData\Roaming\Software Verify\Performance

Validator\pvExceptionLogUI.txt contains information that identifies where Performance
Validator was executing when it crashed.

In the event of a crash in the target process, the file c:
\user\<username>\AppData\Roaming\Software Verify\Performance
Validator\pvExceptionLog.txt contains information that identifies where the target process was
executing when it crashed. This crash may have been caused by Performance Validator's
instrumentation or by an error in the target application.

The file contains a stack trace and register dump and is the same information that is displayed in the
Unrecoverable Error dialog (above) when a crash occurred.

The file contains only the data for the most recent exception.
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10.4

Debug symbols and DbgHelp

=) Why does Performance Validator fail to load my symbols?

In a few cases Performance Validator will fail to load symbols for a DLL that you believe you have
provided symbols for.

This topic describes the possible causes. Please read the suggested course of action for each
compiler.
E] Microsoft Visual Studio or Deweloper Studio
Symbols are defined in PDB files with the same name as the .exe or .dll to which it refers.

Performance Validator uses the Microsoft supplied DbgHelp.dll to perform all symbol handling
activities.

Correct PDB name and location?
To ensure that the correct PDB is found to match a DLL the following must be true:
e The DLL and PDB file have the same name, except for the extension
For example test.pdb matches for test.dll or test.exe.
o The first matching PDB file in the PDB search path has the correct checksum

If DbgHelp finds a PDB file with a different checksum, loading symbols will fail but the
search will still stop.

Verify that there are no PDB files with the same file name that are on the PDB search path,
except for the PDB file you expect to be used.

You can check the DbgHelp symbol search path to troubleshoot symbol loading failures relating
to the symbol search path.

Are compiler and linker producing symbols?
If DbgHelp is still failing to load your symbols, check the following:
e Your program is compiled to include symbol information
e Your program is linked to include symbol information
Linker options are different to the compiler options
Running correct version of DLL?
Check that you are using:

e The most recent version of your DLL
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e The correct build version of your DLL
For example release DLL with release builds, debug DLL with debug builds
Checking for correctly loaded modules
When your application is running, check the modules being loaded by the application.

In Performance Validator, you can check the modules by using the Loaded Modules dialog, or
by inspecting the Diagnostics tab.

You need to be sure that your application is not loading a different DLL with the same name from
a different directory that is on the search path.

Correct version of DbgHelp.dll?

Try checking the version of DbgHelp.dIl used by your Visual Studio installation and the version of
DbgHelp.dll distributed with Performance Validator.

If the version used by Visual Studio is higher, it's possible Microsoft changed the PDB file
format, making the symbols unreadable by Performance Validator.

To fix this:

e Copy the DbgHelp.dll from Visual Studio to the Performance Validator installation
directory

¢ Remove any DbgHelp.dll from your application directory

When Performance Validator launches an application it copies Performance Validator's
DbgHelp.dll to the directory of the executable.

This ensure that the DbgHelp.dll used is more recent than the default
system32\dbghelp.dl1 which may not get updated.

You need to find and remove these dlls - e.g. c:\myapplication\debug\DbgHelp.dll
etc.

If all else fails...
Sometimes symbolic information will not load for unknown reasons.

In this circumstance, after trying the above suggestions, try changing the location in which
symbols are sourced.

You could also try flushing and disabling the caching of symboals.

If you still have problems, please contact us giving as much detail as possible, including what
you've tried.

El visual Studio 2005 (8.0) and later versions
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You may find that symbols for the msvcrg80.d11, msver80d.dll, mf80.d11l, mfc80u.dll,
mfc80d.d11l and mfc80ud.dll DLLs are not loaded.

The reason for this is that these symbols are stored in c:\windows\symbols\d11 rather than with
the DLLs themselves.

This is due to the Windows.NET Side-by-Side (WinSxS) DLL/assembly loading.

To resolve this, add the path c:\\windows\symbols\dll to the list of paths for Program Database
(PDB) Files on the Eile Locations tab:

Filterz -

File Locations
- Clazs and function filker
- Hooked File Types Fath Type: |Program D atabase [FOB] Files ﬂ Partial zcan... Full scan... |
- Hooked Source Files L
- Hooked DLLs Directory |
- FORTRAMN 95 -
Instrumentatian ChAWindowshsymbelshdll

- Hook Inzertion

- Hook, Cantral

- Hook 5 afety

- Syumbol Lookup

- Sumbol Servers

ata Dizplay

- Drata Digplay

- Source Code Colours
- Hotzpot Colours

- Editing

™ File locations

=

m

[ fbarnaticall detact PR nathe IPOR senectad in came dir a2 F¥FEL T

You may need to restart Performance Validator to get valid symbols for MFC80 (u) (d) .d11 if you
have already recorded a session for which you did not get symbols.

Alternatively follow the instructions in the question on how to clear the symbol cache:

E] Metrowerks CodeWarrior for Windows V8 / V9
Metrowerks symbolic information is embedded in the .exe/.dll as CodeView information.

Please consult the documentation for CodeWarrior in order to include debug information
(including filenames and line numbers) in the CodeView information.

If you still have problems, please contact us giving as much detail as possible, including what
you've tried.

El saiford Software Fortran 95
Salford Fortran 95 symbolic information is embedded in the .exe/.dll as COFF (Common Object

File Format) information, with some proprietary extensions to Salford Software (which they have
kindly shared with us).
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Please consult the documentation for Salford FORTRAN95 to include debug information
(including filenames and line numbers) in the COFF information.

If you still have problems, please contact us giving as much detail as possible, including what

you've tried.

=) MingW compiler

We recommend compiling your software with -gstabs to create stabs debugging information.

The -gCoff option is also supported, but this does create a lot of unnecessary symbols,
making symbol parsing slower.

[E] Troubleshooting DbgHelp.dil

Performance Validator uses the Microsoft Debugging DLL, DbgHelp.dIIEZ, copying the correct private
version to your application's directory as your program is started.

However, there are cases where your application can be started independently, and you must ensure
that your application uses the correct DbgHelp.dll.

Diagnostic error messages appear on the Diagnostics tab as in the example below detailing which
version of DbgHelp.dll was expected and what was actually loaded.

DbgHelp.dil version
DbgHelp.dll version
DbgHelp.dll version
DbgHelp.dil version warning
DbgHelp.dll version warning
DbgHelp.dll version warning
DbgHelp.dil version warning

DbgHelp.dll version warning

C:\Program Files (xB6])\Software Verification\C++ Performance Validator\pvExample\Debugd_0hdbghelp.dil

DbgHelp.dll version loaded into target: 6.3.16.1

DbgHelp.dll version expected: 6.11.1.404

DbgHelp.dil loaded has a lower version number than the DbgHelp.dil that ships with C++ Performance Validator,

This may cause failures when trying read debugging information (Symbels, Filenames, Line Mumbers),

DbgHelp.dll prior to 6.0 will not work properly. DbgHelp.dil 6.9 or better is preferred.

For best results you need to ensure that C++ Performance Validator's DbgHelp.dil is found on the SPATH before the DbgHelp.dll that is being loaded.
‘ou can usually do this by putting the current directery ('.') at the start of your SPATH,

If you see any DbgHelp warning dialogs, or get diagnostic errors, ensure the correct DbgHelp.dll is

used by:

e Copy (don't move) DbgHelp.dll

from: the Performance Validator install directory

to: the location of the application being tested (the same directory as the .exe).

Rerun your test.

e Try updating the versions of DbgHelp.dll in:

c:\windows\system32

and

c:\windows\system32\dllcache
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Accept any Windows permission warnings if you try to do this.

Rerun your test.

If you still continue to have problems, please drop us a line via our support email.

El How do I examine (and fix) the DbgHelp symbol search path?

It can sometimes be quite confusing to see why symbols fail to load for modules built with compilers
that generate PDB files, e.g.: Microsoft, Intel.

There are typically three reasons for failure: the PDB file is...

e missing, for example it was not provided with the executable
¢ in the wrong place, so the debugging library can't find it
o the wrong version, for example from a different build

The diagnostic tab

The Diagnostic tab of Performance Validator displays lots of messages that can help diagnose many

problems.

To show only DbgHelp debug information, use the message filter drop down at the top of the
diagnostic tab. This lets you examine where DbgHelp.dll looks for symbols.

Examine the output to see if it's finding the PDB file you think it should, and if it rejects the contents

of any PDB file it finds.

Output for alternate modules is shown in alternating coloursets, and the messages are the exact
same output from the DbgHelp.dll debugging stream.

Examples of examining the diagnostics

Below we show three examples using nativeExample.exe and nativeExample.pdb from our example

application.

e Correct symbol file found

DbgHelp first searches in various places looking for nativeExample.pdb

DbgHelp Search Info
DbgHelp Search Info
DbgHelp Search Info
DbgHelp Search Info

DBGHELP: Symbol Search Path: CAWINDOWS\symbols\dll;C:\Program Files (x26)\Software Verify\Performance Validator x36\examples\nativeExample\Release10_0;
DBGHELP: C:AWINDOWS\symbols\dll\nativeExample.pdb - file not found

DBGHELP: CAWINDOWS\symbols\diliexe\nativeExample.pdb - file not found

DBGHELP: CAWINDOWS\symbaols\dilsymbaols\exe\nativeExample.pdb - file not found

Depending on your machine, there may be other search paths included.

Finally nativeExample.pdb is found in the same directory as the .exe file of the target

program

DbgHelp Search Info
DbgHelp Search Info

DBGHELP: nativeExample - private symbols & lines
C\Program Files (x86)\Software Verify\Performance Validator x86\examples\nativeExample\Release10_0\nativeExample pdb
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DbgHelp loads private symbols and lines, (the alternative being that DbgHelp loads public
symbols).

Outcome:
Success. Symbols are loaded.
¢ Missing symbol file
As before, DbgHelp first searches in various places looking for nativeExample.pdb

But, nativeExample.pdb doesn't get found in the same directory as the .exe file of the target
program.

‘DbgHa\p Search Info DBGHELP: C:\Program Files (x86)\Software Verify\Performance Validator x86\examples\nativeExample!\Release10_D\nativeExample.pdb - file not found
nativeExample.pdb never gets found on the search path.
SymSrv might then look for additional locations for nativeExample.pdb, but has no luck.

DbgHelp might find some COFF symbols in the executable, however these don't contain
filename or line number information.

Finally all options are exhausted.

DbgHelp Search Info DBGHELP: nativeExample - no symbols loaded

Outcome:
Failure. The PDB file could not be found. Some default symbols are loaded but are not of
much use.

Resolution:
Check the File Locations PDB paths to ensure that all the possible paths for PDB files are
listed.

¢ Incorrect symbol file

As before, DbgHelp first searches in various places looking for nativeExample.pdb

This time, nativeExample.pdb does get found in the same directory as the .exe file of the
target program.

DbgHelp tries to load the symbols but fails - the checksum inside the PDB file does not
match the module.

This might be because the symbols are for a different build of the software, or it's an
incorrectly named PDB file belonging to another program.

DbgHelp Search Info DEGHELP: C:\Program Files (x86)\Software Verify\Performance Validator amples\nativeExample\Release10_0\nativeExample.pdb - mismatched pdb
DbgHelp Search Info
DbgHelp Search Info

DbgHelp Search Info ogram Files (x86]\Software \examples\ ativeExample.pdb - mismatched pdb

le.pdb - file not found

pdb - file not found

DbgHelp Search Info GHELP: Co or C:\Program Files (x ftware Verify\Performance Valic §\examples\nativeExample\Release10_O\nativeExample.exe
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Finally all options are exhausted.
DbgHelp Search Info DEGHELP: nativeExample - no symbols loaded

Outcome:
Failure. A PDB file was found, but it was not the right one.

Resolutions:

Double check the PDB is the correct one for the build you are running.

When copying builds from another machine (or from a build server), make sure to copy the
correct PDB as well.

Check the Eile Locations PDB paths to ensure that all the possible paths for PDB files are
listed.

Check the order of those PDB paths in case there are multiple paths resulting in the wrong
PDB being found first.

El How can | create a map file with line numbers

If you don't have the ability to use .PDB files for debug information , you may be able to use .MAP
files with line information.

The following is only applicable to Debug builds. Map files for Release builds can't have line number
data.

= Microsoft discontinued support for including line information in .MAP files with Visual Studio 8.0
(2005). There is no easy workaround to this.

To select the /MapPINFO: LINES option for Visual Studio 6.0 use the following steps. If you are using

Visual Studio 7.0, 7.1 (i.e .NET 2002 or 2003) the project settings user interface is slightly different,
but the basic principle remains the same.

In Visual Studio:

E Project Menu * Settings... * Select project > Shows project settings

The example image below shows project nativeExample.
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Project Settings k EHEd

Settings For: [4/in32 Debug j General | Debug | CAC++ | Lirik | Fiesu:uuru:€ EE
Al

- EE nple
Cateqgony: Rezet |
-- pvlndentedLogReader s IGeneraI j e

-- pvlLicensze
H-B service
__ servicellient |Debuga’va:-:ample.e:-:e
EHER serviceMutes Ohjectlibran modules:
-- gimpledpp I

=B stublib

=-E8 stubMonhFC
w-E8 sviMapFileDLL
FEH svPYStubService ¥ Link jncrementally ¥ Generate mapfile
HE test! [ Enable profiling

-- test_excephions
-- testMFCAPP Project Options:

R testwindz /map:"'Debug/pvExample map" /debug /machine:| 355 a |

-- testwind?_2 e fout"'Debugd/pyE sample.exe" /pdbtype: zept
w-E8 threadStatus =|| [MAPINFO:LINES j

Output file nanme:

¥ Generate debuginfo [ Ignore all default librariss

Cancel I

e Generate mapfile » check option to request MAP file output
e Project Options » add the text /MaPINFO:LINES to add line information to the file » OK

Save your project workspace and build your project.

= Dueto daylight saving times it is possible for a MAP file to have an embedded timestamp that is
different than the DLL timestamp by an hour. In these situations Performance Validator will not
recognise the MAP as valid. The solution to this problem is to rebuild the application.

10.5 Extensions, services and tools

=) Including stublib.h in my project doesn't compile. Why?
You may encounter problems when including stublib.h in order to link directly with Performance
Validator.
Include path problems

Ensure that your project C preprocessor include paths reference both of the stub and stublib
subdirectories in the installation directory of Performance Validator.
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For example, if Performance Validator is installed in:
C:\Program Files (x86)\Software Verify\C++ Performance Validator
Then add the following paths for all configurations; Debug, Release, etc:

C:\Program Files (x86)\Software Verify\C++ Performance Validator\stub
C:\Program Files (x86)\Software Verify\C++ Performance Validator\stublib

Compiler errors

If you include stublib.h, your project must have included windows.h first, (or see below for an
alternative).

If you fail to include windows.h then stublib.h will refer to some none-existent datatypes, causing
compiler errors similar to the ones shown below.

Here's an example program that will not compile:

#include "stdafx.h"
#include "stublib.h"

int main (int argc, char* argv[])

{

return 0;

}
El see the compiler errors from the above code

———————————————————— Configuration: testMV_allEnum - Win32

Compiling...

testMV_allEnum.cpp

c:\program files\software verification\performance validator\stublallenum.h (70)
error C2146: syntax error : missing ';' before identifier 'lRequest'

c:\program files\software verification\performance validator\stubl\allenum.h(70)
error C2501: 'LONG' : missing storage-class or type specifiers

c:\program files\software verification\performance validator\stublallenum.h (70)
error C2501: 'lRequest' : missing storage-class or type specifiers

c:\program files\software verification\performance validator\stubl\allenum.h(71)
error C2146: syntax error : missing ';' before identifier 'reserved3'
c:\program files\software verification\performance validator\stublallenum.h(71)
error C2501: 'DWORD' : missing storage-class or type specifiers

c:\program files\software verification\performance validator\stubl\allenum.h(71)
error C2501: 'reserved3' : missing storage-class or type specifiers

c:\program files\software verification\performance validator\stublallenum.h (73)
error C2143: syntax error : missing ';' before '*'

c:\program files\software verification\performance validator\stubl\allenum.h(73)
error C2501: 'BYTE' : missing storage-class or type specifiers

c:\program files\software verification\performance validator\stublallenum.h (74)
error C2501: 'dde pbData' : missing storage-class or type specifiers

To fix this problem simply include windows.h before stublib.h
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#include "stdafx.h"
#include <windows.h> // new line to fix compile errors
#include "stublib.h"

int main(int argc, char* argv[])
{
return O;

}

Can't include windows.h?

If including windows.h is not an option, you can just define the following types:
#define LONG long
#define DWORD unsigned long

#define BYTE unsigned char
#define HANDLE void *

Bl What do | do if I cannot use sVMMVStubSenice.lib?

You may find that you can't use sviPVStubService.lib / svIPVStubService_x64.lib because your
linker doesn't understand the format of the lib file.

If that happens you can use the code below to compile the two functions that would be provided by
those libraries.
El see the header file

#ifndef SVL PVSTUB_SERVICE H
#define SVI PVSTUB SERVICE H
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#include "svlServiceError.h"

/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7
/7

IMPORTANT.

If you use svIPVStub LoadPerformanceValidator () to load svlPerformanceValidatorsS
application, you must also use svIPVStub UnloadPerformanceValidator () to unload
your application being closed down. Failure to do so will almost certainly resul
It does not matter how the application is closed down, you must ensure that you

sv1PVStub UnloadPerformanceValidator () to unload the DLL if you have loaded it.

The DLL prepares itself in different ways and shuts itself down differently depe

it is:-

a) Directly linked to the application for use with the API or injected with Perf
When the DLL is used in this manner to DLL expects to oversee and manage the
shutdown.

b) Loaded by using svIPVStub LoadPerformanceValidator().

When the DLL is used in this manner to DLL expects to be removed prior to app
and the behaviour of the DLL is undefined once you enter the program shutdown

This difference in behaviour is intentional and is done to allow the use of
services.

#ifdef  cplusplus
extern "C" {
#endif

SVL SERVICE ERROR sv1PVStub LoadPerformanceValidator (serviceCallback FUNC callback,

void *userPara

SVL SERVICE ERROR svlPVStub_UnloadPerformanceValidator();

#ifdef  cplusplus

}

#endif

#endif

El see the implementation file
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#include "sv1PVStubService.h"

#include <windows.h>
#include <tchar.h>

typedef void (*ENABLE STUB SYMBOL FUNC) () ;

SVL_ SERVICE ERROR sv1PVStub LoadPerformanceValidator (serviceCallback FUNC callback,

void *userPara
{
SVL SERVICE ERROR errCode = SVL OK;
if (hModule == NULL)
{
hModule = LoadLibraryW (L"svlPerformanceValidatorStub.dll"); // change thi
if (hModule != NULL)

{
// DLL loaded, set the service callback function

SETCALLBACK FUNC setCallbackFunc;

setCallbackFunc = (SETCALLBACK FUNC)GetProcAddress (hModule, "apiSetService
if (setCallbackFunc != NULL)

{
(*setCallbackFunc) (callback, userParam);
// now start the profiler
PROC *p;
p = GetProcAddress (hModule, "startProfiler");

if (p != NULL)
(*p) ()
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}

// we don't need to turn on provision of symbols by the stub for Performan
}
else

{
errCode = SVL LOAD FATILED;

else

{

errCode = SVL ALREADY LOADED;

return errCode;

typedef void (*UNLOAD FUNC) () ;
typedef HANDLE (*GET STUB HEAP FUNC) ();

SVL_SERVICE ERROR sv1PVStub UnloadPerformanceValidator ()

{

SVL SERVICE ERROR errCode = SVL OK;

if
{

(hModule !'= NULL)

// get the stub heap before we shut down the DLL

HANDLE hStubHeap = NULL;
GET STUB HEAP FUNC getHeapFunc;

getHeapFunc = (GET_STUB HEAP FUNC)GetProcAddress (hModule, "apiGetInternalMVst
if (getHeapFunc != NULL)

{
hStubHeap = (*getHeapFunc) () ;

// get the unload stub function

UNLOAD FUNC unloadFunc;

unloadFunc = (UNLOAD FUNC)GetProcAddress (hModule, "apiShutdownPerformanceVali
if (unloadFunc != NULL)
{

(*unloadFunc) () ;

// get the function

HMODULE hModule;
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hModule = GetModuleHandleW (L"svlPerformanceValidatorStub.dl1l");
if (hModule != NULL)

{
// unload the stub

FreelLibrary (hModule) ;

// destroy the stub's heap (which was still in use whilst FreelLibrary()

if (hStubHeap != NULL)
HeapDestroy (hStubHeap) ;
else
{
if (errCode == SVL OK)

errCode = SVL_FAIL TO CLEANUP_ INTERNAL HEAP;

}

else

{
errCode = SVL_FAIL MODULE HANDLE;

}

else

{
errCode = SVL FAIL UNLOAD;

hModule NULL;

}
else
errCode = SVL NOT LOADED;

return errCode;

10.6 System and environment

E| How do | create a Power User on Windows XP?

Windows 2000 and Windows XP Pro allow Power User accounts that stop short of full Administrator
permissions.

To make an existing user (say Test User) a Power User do the following:

e Start Menu * Right click on My Computer > Manage
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The Computer Management window appears

e On the left, expand System Tools * Local Users and Groups * Users

g Computer Management (Local)
[=] ﬁ System Tools

B ] Event Viewer

+ Shared Folders

B g Local Users and Groups

t‘aUmrs

On the right, select and Right click on Test User' > Properties
The User Properties dialog appears

Select the Member Of tab » Add...

The Select Groups dialog appears

In the bottom box, type Power Users * OK

Enter the object names to select [examples]):
Pawer Ul zers

In the user properties dialog select Users * Remove * OK

Close Computer Management

Your Test User is now a member of the Power Users group - and probably not really a Test' User
any more!

[E] What file extensions does Performance Validator use?

Most configuration data is stored in the registry, but some information is file-based such as settings,
session, hook and filter data.

Performance Validator uses the following extensions:

Sessions, Settings, Filters, Hooks and Performance

e pvm Session files for 32 or 64 bit Performance Validator
e pvm_x64

* pvs Settings for 32 or 64 bit

e pvm_x64

* pvx Hooked DLLs

e pvxc Class and function filters

e pvxfl File locations

e pvxft Source file filters
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Session Export

e html HTML export files
e xml XML export files

Program Launch, Extensions

o dll Extension DLLs
* exe Program files

467
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11 Installing Floating Licensing

How to install floating licences

Floating licences float globally. Your team members in an office on the other side of the world can share
a floating licence with you.

If you have floating licences install the software on all machines in your business unit that wish to use
the software.

For an ovenview of how floating licences work, please read this.

Floating licence server

The floating licence server is managed by Software Verify.

No server to setup, no licences to misconfigure. All the things that are bad about floating licences, we've
removed all that.

If you need to acquire a licences or release a licence, see the Floating Licences tab.

Floating licence help
If you have problems with the floating licences please contact support@softwareverify.com

If you need to purchase additional floating licences for a new floating licence please visit

https://www.softwareverify.com/purchasing/.

If you need to purchase additional floating licences to add to an existing floating licence please contact

sales@softwareverify.com.
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12 Copyright notices

12.1 Udis86

This software uses the library sMUdis86.dIl and s\MUdis86_x64.dll. These libraries are modified binary
versions of the open source disassembler udis86.

udis86 was hosted at http://udis86.sourceforge.net/
udis86 is currently hosted at https://github.com/vmt/udis86 although the current distribution (at the time
of writing) appears to be missing some files required to compile.

The 1.7.0 version of the udis source code contains this copyright notice: Copyright (c) 2005, 2006, Vivek
Mohan

The 1.7.2 version of the udis source code contains this copyright notice: Copyright (c) 2002-2009 Vivek
Thampi

These copyright notices appear to conflict and the latter copyright notice completely ignores the claims
set forth in the 1.7.0 copyright notice.

In accordance with the license terms in the 1.7.2 software we include this binary license.

* 1.7.2 Copyright (c) 2002-2009 Vivek Thampi
All rights reserved.

*

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice,
this list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* ok % X % %

*

*

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

* ok % X % %

*

*

* % X %
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call graph 83
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source code 192
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Command files

command line 355

example 355
Command line

examples 328

interface overview 328

reference 359

refreshing display 343

start modes 336

unrecognised arguments 328

user interface 343
Command line arguments

class and function hooks 350

code exclusion 350

command files 355

DLL hooks 353

editor 197

errors 356

export format 348

export options 348

file extension hooks 350

file locations 353

global settings 353

help 356

launching a program 336

load settings 353

MAP files 353

PDB files 353

resetting global settings 336

return codes 356

session export 348

session management 345

source file hooks 350
Communication

between stubandui 10
Compaq

supported compilers 11
Comparing sessions 223, 225

command line 345
Comparison node 225
Comparison sessions 225
Compilers

supported 8, 11

symbol lookup 178
Configure menu 38
Contactus 9
Controlling data collection 137
Copy and paste 37
CPU cycles per thread 131, 133
Crashes (faq) 449

-D -

Data collection 266, 282, 287, 298, 319
statistics on the status bar 43
Data views menu 40
DbgHelp (faq) 452
DbgHelp messages 113
Debug
DLL information = 237
instrumentation log data 245
status 237
Debugging tools for windows 181
Default settings 128
Deferred symbol loading 207
Delay loaded DLLs 145
Deleting cache files 171
Deleting sessions 223
Delphi symbol lookup 178
Diagnostic information 113
Diagnostic tab
user interface 113
Diagnostics 207
Dialog mode 126, 266, 282, 287
Dialogs
.Net technology warning 207

473

Copyright © 2002-2025 Software Verify Limited




474 Performance Validator Help

Dialogs Software update maintenance renewal 249
About 320 Software update schedule 249
Administrator privileges required 266, 282 Start an application and inject validator into the
Attach to running process wizard 282 process 266
Borland compiler debug information 178 Start application wizard 266
Call graph display filter 83 Statistics display filter 49
Call graph display filter manager 83 Statistics display filter manager 49
Check for software updates 249 Symbol server 181
Class::Method browser 155, 158 Thread names 46
Compare session 223, 225 Tips 320
Compiler debug information 178 User interface chooser 126
Configure columns 49, 61 Wait for application wizard 287
Data collection settings 128 Wait for process to start then inject validator into
Downloading 249 process 287
Edit session alias 223 Dignostics tab
Editor 231 oveniew 5
Environment variables 312 Directory
Export session 259 command line 336
File paths 200 working 336
File scan 200 Directory filters 49, 61, 74, 83, 96, 107
Find data 247 Display
Find in source view 121 refreshing 235
First run configuration 25 tab views 40
Goto line 121 update 49, 61, 74, 83, 96, 107
Hooked DLLs (Advanced) 145 updating via command line 343
Inject into senice warming 282 Display filters 49, 61, 96, 107
Inject validator into running process 282 Displaying tabs 46
instrumentation log data 245 DLL
Launch different application 145 debug information 207, 237
Line timing warning 131, 133 delay loaded 145
List of classes or functions 155, 158 hooking 145
Loaded modules 236 instrumentation log data 245
MinGW compiler debug information 178 DLL filters 49, 61, 74, 83, 96, 107
Modules containing debug information 237 Downloading updates 249
Monitor a senice 298 Drives
nativeExample application 403 substituting references 205
Options (editor) 231
Options colour (editor) 231 - E -

PDB and MAP information 237

Please start your process 298 Edit menu 37

Relations display fiter 61 Editing source code 49, 61, 74, 83, 96, 107, 197
Relations display filter manager 61 Editor 197, 231

Sawe session 258 Embedding visit counts in source code 189
Session chooser 223, 225 Environment variables 312

Session compare export 225 Error notifications 13

Session performance comparison 225 Errors

Software update download confirmation 249 command line 356
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Extensions (faq) 465
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module 49, 61, 74, 83, 96, 107
source file 153
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Finding data 247
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Format
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Fortran 95 173
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Frequently asked questions
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crashes and error reports 449
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failing to launch 443
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ideas 443
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lines not hooked 447
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overview 443
power users 465
unexpected results 447
Function filters 155, 158
Function line hooking 166
Function time 49
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Getting started 19

Global hook DLLs 216, 219
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(see Settings) 127
command line 353
resetting 128

Global settings dialog 128

Goto line dialog 121

Graph nodes 83
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notation 4 Instrumentation logging
Help menu 41, 320 enabling 173
Hiding functions 74, 83 Intel
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Hiding the user interfface 343
Highlighting excluded data 192

supported compilers 11
Intel symbols 178
Introduction 5

Hook

caching 171

control 169 - K -

safety 171 Keyboard shortcuts 44
Hooked DLLs 145
Hooking
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branches 169

file types 151 Launch
function line 166 dialog 20
MAP files 166 environment variables 312

methods 266
reasons for failure (faq) 443
wizard 20
Launching a program 266
command line 336
hooks during 145
quick start 20
Licensing 9
Limiting number of sessions 223
Line collapsing
in the editor 231
Line numbers in MAP file (faq) 452
Line time collection 121, 266
Line times

Import _ find data 247
class and function filter 155, 158 in source code view 121

file locations 200 . .
hooked DLL 145 Line times tab

ooke S oveniew 5
source file filters 153 user interface 107

Injecting Line timing 25, 49, 61, 74, 83, 96

.Commanld line 336 sampling mode incompatibility 107
into running process 282 waming 131, 133

reasons for failure (faq) 443 .
) Linkers 11
Instrumentation cache files 171 Loaded modules 236

Instrument.atlon filters Loading Coverage Validator into NT senice 375
analysis tab 96 . .
i htab 83 Loading sessions
call graph ta command line 345
call treetab 74 menu option 258

line tllmes tab 107 Loading settings 221
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PDB files 166
short instructions 169
Hotspot
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HTML help 320

HTML session export

user interface 259

lcons 45
Immediate symbol loading 207
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software updates 249
MAP data in modules 264
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timestamps 166
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configure 38
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file 36
help 41
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tools 39
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Method filters 49, 61, 74, 83, 96, 107
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supported compilers 11
Microsoft

supported compilers 11

symbols 178
MinGW

supported compilers 11

symbol lookup 178
Mixed mode senices 298
Module PDB and MAP data 264
Modules

hooking 145

loaded list 236

manual addition 145
Monitor a senice 298
Monitoring a senice

command line 336

Monitoring services 374
Multiple sessions 223
Multithreaded applications 171
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Naming threads (how to) 443
Native senices 298
nativeExample (application) 405
Notation used in help 4
NT senices

APl 375

working with 374
Number of sessions

command line 345
Numerical data

alignmet 189

format 189
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Operating system
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Options (editor) 231

Owvenview 3
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Paused start mode 266
PDB data in modules 264
PDB file
command line 353
debg information 237

hooking 166

locations 353
PDF help 320
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sampling 131, 133

timing 131, 133
Performance collectors 137
Performance collectors (faq) 443
Performance timing 25
Performance Validator
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features 5
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quick start 20
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support 9
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workflow 6
Permissions 13
Power user
creating (faq) 465
Prefetching symbols 181
Privileges 8, 13, 266
Process modules 145
Program information (status bar) 43
Purchasing Performance Validator 9
Purging sessions 223

-Q-

Qt

supported compilers 11
Query type 96
Quick start 20, 266

-R -

Readme 320
Reference of command line options 359
Refresh 235
Refresh All 235
Registry access 8, 13
Relations
find data 247
Relations tab
oweniew 5
sending call graph data 83
sending call tree data 74
sending line times data 107
sending statistics data 49, 96
user interface 61
Relaunching a program 281
Removing cache files 171
Removing functions from view

call graph 83
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Renewing maintenance 249

Report
exporting 259
format 259
Resetting

all statistics 249

default settings 128
Restart required 266
Restoring settings 128
Return codes

command line 356
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Sales 9

Salford

supported compilers 11
Salford Software 173

Sample count statistics 49, 61, 74, 83, 96, 107

Sampling mode 131, 133

line timing incompatibility 107
Saving

sessions 258

settings 221
Scanning

for files 200
Scheduling software updates 249
Searching for data 247

Selectall 37
Senvers (symbols) 181
Senice

injecting into 282

monitoring via command line 336
Senice account (NT senices) 374
Senice notification callback 375
Senvices

example source code 388
Session export

command line 348
Session management 223

command line 345
Sessions

alias 223

choosing 223

closing 223, 257

comparing 223, 225
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Settings 128
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editing 197

file locations 200

global and local 127

hook control 169

hook insertion 166

hooked DLLs 145

hooked source file types 151
in the editor 231

loading and saving 221
source file filters 153

stub global hook DLLs 216
substitute drives 205
symbol lookup 178

symbol servers 181

user interface global hook DLLs 219
Settings (editor) 231
Short line hooking 169
Shortcuts 44

Shortest time 49
Showing tabs 46
Software updates

credentials 25, 249
download location 25, 249

Software updates menu 41
Source code
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editing 49, 61, 74, 83, 96, 107
embedding vist counts 189

examination 49, 61, 74, 83, 96, 107
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text display 192

Source code editor 197, 231
Source file
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hook insertion 166

hooks via command line 350
locations on command line 353

third party tracking 166
tracking 166
Source file filters
settings 153
Source file-type hooks 151
Stabs debug format 178
Start application wizard 266
Starting a program
launch methods 266
launching 266
methods 264
Starting data collection 319
Startup modes
command line 336
Statistics
find data 247
resetting all 249
Statistics tab
oveniew 5
user interface 49
Status bar
command description 43
message area 43
program information = 43
statistics 43
Status bar (editor) 231
Stopping data collection 319
Stopping your program 315
Stub
as part of Performance Validator 10
global hook DLLs 216
global hooks 219
Substitute drives 205
Support 9
Suspended start mode 266
sMCVStubSenice 375
sMPVExceptionReport (faq) 449
Symbol cache (faq) 443
Symbol loading 207
Symbol lookup 25
Symbol search path environment variables

Symbols
caching 178
lookup 178

not loading (faq) 452
prefetching 181
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SymChk 181
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in the editor 231

source code viewing 192
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System requirements 8
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Tab visibility 40

Tabs
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call graph 83

calltree 74
display windows 46
oweniew 5
relations 61
statistics 49, 107
Third party source files
command line 353
file locations 200
hook insertion 166
Thread callstack 46
Thread names 46
Threshold percentage
calltree 74
in call graph 83
in session comparison 225
Time format 131, 133
Time stamp counter 131, 133
Tips 320
Toolbar reference 42
Tools
editor 231
loaded modules 236
Tools menu 39
Total time 49
Tracking
source files 166
third party source files 166
Tutorials 19, 320
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Unhooked functions
reasons for (faq) 447
Unhooked lines
diagnostic tab 113

reasons for (faq) 447
Update download location 249
Updating software 249
User

account (NT senices) 374

permissions 13

privileges 13
User interface

analysis tab 96
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call graphtab 83

calltreetab 74

command line 343

mode 126

mode for injection 282

mode when launching 266

mode when waiting for a program

parts of the interface 25

relations tab 61

statistics tab 49, 107

visibility 343

workflow 25
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Version history 320
Views (tab visibility) 40
Visit count
embedding in source code 189
Visit counts 121
Visual Studio
DbgHelp.dll version 178
supported compilers 11
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Waiting for a program
command line 336
startup mode 287

Warning dialog
.Net 207
map files 207
pdb file 207

Warning dialogs
global hooks 219

Window orientation 49, 74, 83, 107

Windows requirements 8
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