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Preface

¢ Who Should Read This Manual

€ What This Manual Covers

& Conventions Used In This Manual
& For More Information

This manual describes how to get started using your Compuware®
DevPartner® Studio software.

Who Should Read This Manual

This manual is intended for new DevPartner users. Chapter 1 presents an
overview of DevPartner Studio concepts; subsequent chapters describe
how to use individual suite components during a software development
cycle.

Users of previous versions of DevPartner should read the Preface to the
Installing DevPartner manual to see how this version of DevPartner differs
from previous versions.

This manual contains information relevant to all DevPartner products,
including the Professional and Enterprise Editions, and the Visual C++
BoundsChecker Suite.

Note: The DevPartner for Visual C++ BoundsChecker Suite analyzes unman-
aged code only. The DevPartner memory analysis, static code analy-
sis, and Performance Expert features analyze managed code only,
and are therefore not supported in the DevPartner for Visual C++
Bounds-Checker Suite.

This manual assumes that you are familiar with the Windows interface
and with software development concepts.

xi



What This Manual Covers

This manual contains the following chapters and appendixes:

L 4

Chapter 1, Introducing DevPartner, describes the concepts and
components of DevPartner and discusses how DevPartner fits into
the software development cycle.

Chapter 2, Error Detection, explains how to use DevPartner to
uncover errors in your managed and unmanaged C++ code.

Chapter 3, Static Code Analysis, explains how DevPartner helps you
locate a variety of errors in Visual Basic code.

Chapter 4, Automatic Code Coverage Analysis, describes how to use
DevPartner to track how much code exercising an application under-
goes.

Chapter 5, Finding Memory Problems, describes how to use DevPart-
ner to diagnose application anomalies that can be caused by misuse
of memory and objects.

Chapter 6, Automatic Performance Analysis, explains how DevPart-
ner helps you locate bottlenecks and code in need of optimization.

Chapter 7, In-Depth Performance Analysis, explains how DevPart-
ner helps you analyze a variety of full system performance issues.

Chapter 8, Comparing Systems with System Comparison, describes
how DevPartner helps you identify differences between computer
systems to assist with troubleshooting application development
problems.

Appendix A, Using DevPartner Studio Enterprise Edition, explains
how to use DevPartner Studio with Compuware enterprise tools.

Appendix B, DevPartner Studio Supported Project Types, contains
tables listing project types supported by each DevPartner Studio fea-
ture.

Conventions Used In This Manual

This book uses the following conventions to present information.
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Screen commands and menu names appear in bold typeface. For
example:

Choose Item Browser from the Tools menu.
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Computer commands and file names appear in monospace typeface.
For example:

The Understanding DevPartner manual (Understanding DevPart-
ner.pdf) describes...

Variables within computer commands and file names (for which you
must supply values appropriate for your installation) appear in
italic monospace type. For example:

Enter http://servername/cgi-win/itemview.d11 in the Destina-
tion field...

For More Information

Refer to the feature-level online help for step-by-step instructions for
specific DevPartner Studio tasks.

View the DevPartner InfoCenter page from the Start>DevPartner menu
to learn more about DevPartner Studio components. Manuals in Adobe
Acrobat (.pdf) format are included.

4

The Installing DevPartner manual provides What’s New information, a
detailed list of system requirements, and installation instructions.

The DevPartner Studio Quick Reference provides an at-a-glance sum-
mary of DevPartner features accompanied by quick-start advice.
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Chapter 1
Introducing DevPartner

Introducing DevPartner

DevPartner Features

DevPartner Support for Visual Studio
DevPartner and Visual Studio
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DevPartner Methodology
& DevPartner Integration into the Enterprise

This chapter provides an introduction to DevPartner Studio Professional
Edition and DevPartner for Visual C++ Bounds-Checker Suite. It describes
what you can use the DevPartner software to accomplish, and it explains
what advantages such use provides.

Use this manual to understand the concepts underlying both DevPartner
products.

Introducing DevPartner

DevPartner is a software tool that provides a variety of programmer
productivity features, such as source code analysis, automated error
detection, performance profiling, memory analysis, system performance
analysis, and coverage analysis. These features let you analyze:

¢ Program logic problems

Structured exception handling

COM use count

Non-standard coding practices

Variable naming inconsistencies

Code bottlenecks and inadequately tested code

L K R R R 4



Supports Multiple Versions of Visual Studio

The DevPartner Studio software simultaneously supports application
development within the Visual Studio .NET 2003 and 2005 environ-
ments, and supports Visual C++ and Visual Basic development in Visual
Studio 6.0. This support assists developers as they migrate code from the
older Microsoft environments to the latest NET Frameworks.

Programmers who want to take advantage of Internet connectivity
without regard for hardware and device dependencies look to the
Microsoft .NET Framework for a structure on which to build new applica-
tions and components. While this framework supplies these new struc-
tures, the problems of code migration, integration errors, coding errors,
run-time performance bottlenecks and insufficient test coverage
continue to plague software developers. DevPartner is designed to help
not only with .NET migration, but with legacy integration, location of
errors in application code, the tuning of run-time performance, and more
thorough test coverage.

DevPartner Features

Error Detection

This section summarizes the features of the DevPartner software. More
detailed information about each feature can be found in subsequent
chapters.

The DevPartner software provides automated error detection for
managed and unmanaged C++ programs. DevPartner error detection is
built on BoundsChecker™ technology, and is designed to locate the
following hard-to-find errors in your Windows-based applications:

¢ Memory, resource, and COM interface leaks
Invalid use of Windows API calls

Invalid use of memory or pointers

Memory overrun errors

Un-initialized memory usage

Use of dangling pointers

Errors in .NET finalizers

L R IR IR R AR 2

To give you a better understanding of the software you are developing,
DevPartner error detection provides these additional types of application
monitoring:

¢ Windows API Call/Return logging
¢ Graphical analysis of COM use counts

2 Understanding DevPartner



¢ Analysis of calls made from managed to native code

You can use DevPartner error detection on a wide variety of applications,
including, but not restricted to the following:

¢ Traditional Windows applications
In- and out-of-process COM servers
ActiveX objects

Windows services

ISAPI filters

L 2R R 2R 2

DevPartner has the following error detection features:

¢ Support for Visual Studio 2003 and 2005
¢ Visual Studio IDE integration
¢ FinalCheck support for Visual C++
¢ Support for native and managed executables
¢ .NET performance monitoring
¢ .NET unmanaged exception monitoring
¢ Finalizer analysis

¢ Cradle to grave monitoring of your application
¢ DevPartner error detection monitors your application from the
moment of creation until the final moments before the process is
unloaded from memory
¢ DevPartner error detection monitors all DLL loads and unloads,
static constructors and destructors as well as the normal flow of
your application
¢ Cradle to grave monitoring provides complete visibility into your
application
¢ COM use count graphical analysis
Suppression and filtering system
¢ Modules and Files support to include or exclude portions of your
application from analysis
¢ Settings enable you to:
¢ Tune DevPartner error detection to collect only the information
necessary to solve a particular problem
¢ Make space versus time trade-offs
< Make performance vs. data collection trade offs
¢ Reduce unwanted noise errors

*

See “Error Detection” on page 17 for more information about DevPartner
error detection.
Static Code Analysis

The DevPartner software analyzes ASP.NET, Visual Basic .NET and Visual
C# .NET source code to detect a variety of coding errors:

Chapter 1 & Introducing DevPartner 3



Variable naming inconsistencies
Violations of coding covenants
Win32 API validation

Common logic errors

.NET portability issues
Structured exception handling

L 2R 2R 2K 2K 2K 4

Using an extensive and extensible rule set, DevPartner also can assist the
porting of legacy Visual Basic code by identifying constructs that will not
work in the .NET environment.

See “Static Code Analysis” on page 39 for more information about
DevPartner static code reviews.

Performance Analysis

The DevPartner software can analyze your managed code applications,
native Visual C++ and Visual Basic applications, ADO.NET components,
or ASP.NET or Web applications for performance bottlenecks (see Appen-
dix B, “DevPartner Studio Supported Project Types” for a complete list of
supported technologies). It can pinpoint these bottlenecks to individual
lines of source code, and provide method-level insight into the way your
application uses third-party components, the operating system, and,
most importantly, the .NET Framework.

DevPartner also supports performance profiling in Microsoft Visual Basic
6.0 and Microsoft Visual C++ 6.0, as well as profiling legacy Visual Studio
6.0 components used by your .NET application. See “Automatic
Performance Analysis” on page 135 for more information about
analyzing an application’s performance.

In-Depth Performance Analysis

4

DevPartner Studio contains many features designed to assist application
development, including a performance analyzer that helps you locate
bottlenecks in your code. Performance Expert takes performance profil-
ing a step further for managed code Visual Studio applications by provid-
ing deeper analysis of the following hard-to-solve problems:

¢ CPU/thread usage

¢ File/disk I/O

¢ Network I/O

¢ Synchronization wait time

Performance Expert analyzes your application at run-time and locates the
problematic methods in your code. It then allows you to view details

Understanding DevPartner



Coverage Analysis

Memory Analysis

System Comparison

about individual lines in the method, or to examine parent-child calling
relationships to help you determine the best way to fix the problem.
When you decide on an approach, Performance Expert enables you to
jump directly to the problem lines in your source code, so you can
quickly fix problems. See “In-Depth Performance Analysis” on page 157
for more information.

DevPartner provides a coverage analysis feature to assist developers and
test engineers to ensure that they are testing all of an application’s code.
DevPartner can collect coverage data for managed code applications,
including Web and ASP.NET applications, as well as unmanaged (native)
Visual C++ and Visual Basic applications.

DevPartner coverage analysis gathers coverage data for applications,
components, images, methods, functions, modules, and individual lines
of code.

See “Automatic Code Coverage Analysis” on page 81 for more informa-
tion about code coverage analysis.

DevPartner analyzes how memory is allocated by your managed Visual
Studio application. When you run your application under memory
analysis, DevPartner shows you the amount of memory consumed by an
object or class, tracks the references that are holding an object in
memory, and identifies the lines of source code within a method
responsible for allocating the memory.

More importantly, DevPartner presents memory data in context,
enabling you to navigate chains of object references and calling
sequences of the methods in your code. This provides both an in-depth
understanding of how your program uses memory and the critical infor-
mation you need to optimize memory use.

See “Finding Memory Problems” on page 103 for more information
about memory analysis.

The DevPartner software includes a system comparison utility which
runs outside of Visual Studio with a standalone user interface. The
Compuware DevPartner System Comparison utility compares two
computer systems, or compares the current state of your computer with a
previous state, allowing you to determine why your application:

Chapter 1 ¢ Introducing DevPartner 5



Interoperability

¢ Works on one computer but not on another
¢ Works differently on different computers
¢ No longer works on a computer on which it previously worked

The System Comparison utility takes snapshots (which include machine
configurations, registry settings, system services, drivers, installed
products, and so on) compares them, and reports the differences between
snapshots.

The System Comparison utility includes a Software Development Kit
(SDK) that allows software developers to gather additional information
for comparison and to embed snapshot functionality in deployed appli-
cations.

See “Comparing Systems with System Comparison” on page 175 for
more information about the System Comparison utility.

DevPartner provides interoperability between error detection and cover-
age analysis. You can gather information about errors and coverage at the
same time. Performance analysis is always done in a separate operation
so as not to affect the performance data that DevPartner collects.

Distributed Data Collection

DevPartner provides the facilities to collect memory, performance,
system performance, and coverage data from machines remote to the
user/console machine. This feature can be enabled for each remote/host
machine that you would like to gather remote data from by:

¢ Installing your DevPartner software on the remote/host machine

¢ Obtaining and installing the optional DevPartner Remote Server
license, one license for each remote machine

Use these facilities if you placed components of your distributed applica-
tion on one or more remote/host machines and you would like to carry
out memory, performance, system performance, or coverage analysis on
the remote components. You can save the data collected in a session file
and analyze its content on a DevPartner user/console machine. DevPart-
ner can even correlate data obtained from your user/console and remote/
host machines into a single sessions view.

See “Collecting Server-side Coverage Data” on page 89, “Collecting
Coverage Data from Remote Systems” on page 90, “Collecting Server-side
Performance Data” on page 143, and “Collecting Performance Data from
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Remote Systems” on page 144 for more information about remote data
collection.

DevPartner Support for Visual Studio

This section describes the support DevPartner provides for Visual Studio
and the .NET Framework.

Web Services Analysis

DevPartner can perform runtime memory, performance, and coverage
analysis on Web services. When Web services are present, DevPartner
displays a Web Methods icon in the filter pane.

Language/Technology Support

DevPartner provides feature support for a variety of languages and
technologies in various combinations. Refer to Appendix B, “DevPartner
Studio Supported Project Types” for a complete list of supported project
types and languages.

Managed vs. Unmanaged Code

DevPartner can analyze and profile both managed and unmanaged
(native) C/C++ code, including mixed mode applications. For example,
DevPartner’s error detection, performance analysis, and coverage analysis
capability allows the collection of data for a managed code application
that includes native code, provided that the native code is in a separate
file.

Configuration

DevPartner provides configuration options in Visual Studio. These
options include control of suppressions and exclusions, lists of modules
and files to target for analysis, and many other options.

Instrumentation Model

DevPartner inserts hooks into the code you write to trap and report on
error conditions and to compute performance metrics and coverage
statistics. The instrumentation of unmanaged code is identical to that of
earlier versions of DevPartner.

Chapter 1 & Introducing DevPartner 7



The common language runtime in Visual Studio requires a slightly differ-
ent instrumentation model. Here, DevPartner inserts hooks into the
intermediate byte code stream.

DevPartner provides an Instrumentation Manager to specify the type of
instrumentation DevPartner uses when you rebuild a native (unman-
aged) project for data collection.

Visual Studio Team System Support

Visual Studio 2005 Team System is Microsoft's version control, defect
tracking, and process management software for Visual Studio 2005
software development projects. DevPartner Studio supports Microsoft
Visual Studio Team System if the Team System client software is installed
and a Team Foundation Server connection is available.

DevPartner Studio supports submission of a Work Item of the type Bug
to Visual Studio Team System. When you submit a Bug, DevPartner
automatically populates the Work Item form with selected session data.
In order to submit a Bug from DevPartner Studio, the active Team System
project must support a Work Item of the type Bug. DevPartner Studio
automatically adds data only to this type of Work Item.

You can submit a Work Item that includes DevPartner data from any of
the following views in a DevPartner session file.

¢ A method list or method table in a Coverage, Memory, or Perfor-
mance Analysis session file, or in a Performance Expert session file

¢ The code review Problems or Naming tabs

¢ Alist of errors or leaks in any Error Detection tab, or list of instances
in the Error Detection Modules or .NET Performance tabs

For more information about submitting data from DevPartner Studio to
Team System, see the Visual Studio Team System topics in the DevPartner
Studio online help. Consult the Microsoft Visual Studio 2005 Team
System documentation for complete information on how to use Team
System to support your development and project management activities.

DevPartner and Visual Studio

8

This section describes the DevPartner software’s integration into Visual
Studio, and explains its basic usage model.
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The following tables identify the DevPartner features available in various
Visual Studio environments.

Table 1-1. Installed Features for DevPartner Studio Professional Edition

Microsoft Microsoft Microsoft Visual
Visual Basic 6.0 Visual C++ 6.0 Studio 2003 or 2005
Performance Analysis Performance Analysis Performance Analysis
Coverage Analysis Coverage Analysis Coverage Analysis

Error Detection Error Detection

Static Code Analysis

Memory Analysis

Performance Expert

Table 1-2. Installed Features for DevPartner for Visual C++ BoundsChecker Suite

Microsoft Microsoft Microsoft Visual
Visual Basic 6.0 Visual C++ 6.0 Studio 2003 or 2005
Not Supported Performance Analysis Performance Analysis
Coverage Analysis Coverage Analysis
Error Detection Error Detection

IDE Integration

DevPartner integrates seamlessly into the Visual Studio environment.
This integration makes it easy for you to use the capabilities of the
product as you write and debug your applications. You can perform these
code analyses frequently as you develop an application without leaving
the development environment.

Menus and Toolbars

DevPartner adds a menu and several toolbars to Visual Studio, and it adds
menu commands to several Visual Studio menus, including context
(right-click) menus. Menu commands and toolbars provide access to
session controls, the rules for static code reviews, options dialogs, and
instrumentation controls.

Chapter 1 & Introducing DevPartner 9



Using DevPartner

The general workflow for using DevPartner within Visual Studio consists
of one or more of these general-purpose tasks:

¢ Open or create a Solution in Visual Studio

¢ Set Options for code analysis operations

¢ Enable the analysis you want to perform from the DevPartner menu
or toolbar

¢ Run your application

¢ View the session results returned by DevPartner

DevPartner gives you wide flexibility in choosing what parts of your
application to monitor, selecting what data to view, and creating filters to
eliminate unwanted information.

DevPartner also gives you the option to perform many functions from
the command line. This capability provides a way to use DevPartner
functionality in automated batch processing operations, such as nightly-
build smoke tests.

General User Interface Concepts

In addition to the menu and toolbar add-ins described earlier, for Visual
Studio .NET 2003 and 2005 users, DevPartner uses the Visual Studio
dockable windows and panes to display the results of analysis sessions. It
also uses the Solution Explorer to display information about .NET
projects, such as the names of session files. DevPartner also adds pages to
Visual Studio Options for configuring DevPartner code analysis opera-
tions.
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Figure 1-1. Solution Explorer with DevPartner Nodes

Integrated Online Help

DevPartner provides extensive online help about each of its code analysis
features. This help should be the first place you turn for how-to and refer-
ence information.

Provided in the same format as the rest of Visual Studio help, the
DevPartner online help appears in the Visual Studio help collection as a
separate book that in turn contains several volumes, including books for
error detection, performance analysis, coverage analysis, memory analy-
sis, system performance analysis, and static code analysis.

DevPartner Methodology

This section describes when to use the DevPartner software, and provides
some typical usage scenarios.

Chapter 1 Introducing DevPartner 11



While software development life cycles may differ somewhat among
development organizations, the life cycle described in this section
portrays one way that DevPartner can be used over the course of a
project. DevPartner adapts to virtually any development life cycle model,
whether a company uses a rolling releases life cycle model, or a classic
waterfall model.

Software Development Life Cycle Model

Software development projects consist of several phases. Sometimes
phases are discrete, while others may overlap, such as when the product
wish-list for an application revision accumulates while the initial product
finishes its external test cycle. In any given organization, the number of
life cycle phases may vary.

The following figure depicts a project that breaks down into five
development life cycle phases: Define, Plan, Develop, Test, and Deploy.

Tip: Organizations may

define the actions ’ =5 . j\\ =5<1_N = = | .\\ =
between phases as P"Oled [ Define [J| Publish }CJ Plan [J Assign:) [ Develop | |Hand o] Test [J Release) [ Deploy ]
milestones. = 1/ o et I A e e — —/ -

¥

Definition and Planning

Within each phase, teams perform a variety of tasks and often repeat
tasks to refine the desired end result. For example, in the first two phases,
Define and Plan, teams may use a variety of tools from word processing,
spreadsheet, and project management tools to more sophisticated
requirements planning tools. DevPartner Enterprise Edition offers
additional, project-tracking capabilities that provide solutions for the
first two phases of the development life cycle. Develop, Test, and Deploy,
which are often the more time-consuming and precarious phases, can
also benefit from the DevPartner project management capabilities.

Developing the Application

The Develop phase is where the construction of the software application
begins and progresses. Some activities might parallel others during this
phase, such as:

¢ Systems analysts set up workspaces and programming tool
environments.

Software developers construct code.

Quality assurance engineers develop test and automation scripts.
Release engineers initiate and manage daily builds.

Technical communicators write user manuals and online help.
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¢ Usability specialists verify the ease-of use of the user interface.
¢ Project management supervises the overall development.
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Figure 1-2. Iterative Tasks of Development

DevPartner is an integral part of the Develop phase. It helps developers
find and resolve software defects, as well as fine-tune and test the
application under development. Information generated by DevPartner
features can be shared among development team members to foster
communication. DevPartner provides unique benefits for each functional
group within the development organization whose needs may differ
significantly throughout the software implementation process.

Testing the Application Internally and Externally

All development organizations use internal load testing and scenario-
based testing to verify the operation of features in an application under
development. This internal testing continues until the end of the
development life cycle. DevPartner provides many advantages during
this phase of the development cycle.
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