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1 Overview

The user interface of Prof-It for C# consists of several dockable windows, which

are described in the following.
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Figure 1.1: User Interface of Prof-It

Every window (even source code windows) can be moved by drag and drop to
any place. Double-clicking on the title bar docks the window to its original
position.

1.1 Solution Explorer

The solution explorer gives an overview of the current solution. It displays all
projects and its source files as well as referenced assemblies which can be
included and excluded in the solution explorer.

It is also possible to exclude certain files from profiling. This may be useful if
only some files should be analysed and it helps to keep the number of profiled
methods reasonably small so that the efficiency of the instrumented program is
not compromised too much.
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Ej Document will be included for profiling.
Ej Document will not be included for profiling.

Table 1.1: Icons for including and excluding files

Add libraries to your project by right-click the tree entry ‘References’. You can
also do this in the project properties (see chapter 2.5).

1.2 Document Manager

1.2.1 File Info Panel

For each document, the File Info Panel shows important data about the currently
opened file.

Stabic analysis: Classes:2  hdethods: 31 Blocks: 380 Statements: 597
Runtime analpsis:  kadimum counter: 8617 Exqecuted Statements: 383 Code cowerage: 64,1541

Figure 1.2: The File Info Panel

The data consists of a Static Analysis on the one hand, which holds values that
can be obtained at compile time, and a Runtime Analysis on the other hand,
which contains information about the last run.

2 Classes Number of classes and structs. Interfaces are not
%‘ included, because they do not include any code.
5: Methods Number of methods, constructors, properties, indexers
o (get- and set-accessors are counted seperately)
+ | Blocks Number of static blocks in the file.
[ Statements Number of statements in the file.
° Maximum Counter The maximum execution frequency in this file.
£ g Executed The number of statements that have been executed at
2 3 [Statements least once.
03: é Code Coverage The code coverage gives the percentage of executed
statements to the number of statements.

Table 1.2: Static vs. Runtime Analysis

The bullet on the left side gives a hint about the state of the file.

. Document has already been parsed. Static and runtime analysis are available.

J Document has not been parsed yet, but will be included in profiling at runtime.

. Document has been excluded from profiling, no kind of analysis is available.

Table 1.3: Document States
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1.2.2 Code View

Although it’'s not possible to edit the files of the current solution, Prof-It provides
some features to highlight certain parts of the code.

Toolbar Button Description Menu Entry
_E Block selection If enabled, a click into the source code | View a
highlights the whole basic block at the | Block Selection
current position.
E view ranged colors If enabled, so-called ranged colors are | View a
activated, where blocks with a certain | Ranged Colors
execution frequency are colored. See
chapter 4 how to define ranged colors.

Table 1.4: Features for the Code View

1.3 Counter Tables

Prof-1t provides three different views for the executions frequencies of the
current solution:

3"5 Blocks Gives an overview of all basic blocks in the solution that have been
profiled. This view may be useful to get the most executed code parts
as well as also fragments that never have been executed (potentially

dead code).

!'fq Methods Shows all methods, constructors, indexers and properties. The
calculated numbers always refer to the first basic block of the
construct.

s='c Classes Shows all classes and structs. The calculated number represent the

sum of all methods in the class or struct.

All views provide the following base functionality:

- Show information for the whole solution or only for the currently opened
file.

- Show and hide columns by right-clicking on them.

- Sort columns descending or ascending by left-clicking on them.

- Double-clicking on a row highlights the corresponding source code.
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Figure 1.3: Hiding columns of a counter table

The different columns of the three views are described in Table 1.5.

Column Description Available for

Counter The counter describes how often this part of code has | (g &M ¢
been executed

Statements | The number of statements B M i

Executions | This number may indicate real bottlenecks, because it | Zg M =¢
combines the counter with the number of statements.

For basic blocks, this number is calculated as the counter
times statements.
For methods or classes, all executions are added up.

Coverage The code coverage gives the percentage statements that | 5 =¢C
have been executed at least once to the number of all
statements.

Method The whole method name with its modifiers and -i'h
parameters.

Class The name of the class or struct. &

File The file name. B M ¢

Table 1.5: Columns of the Counter Tables
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2 Project Handling

The base construct of each Prof-It session is a solution, which can contain
several projects that may include a number of files and references. This gives
the chance to create one assembly for each project; of course only for one
project an executable can be built.

This concept also makes it possible to include solutions from Microsoft Visual
Studio .NET (see chapter 5).

2.1 Creating a New Solution

You can create a new solution by choosing the menu entry File & Create new
Solution or by pressing the first toolbar button. i

You have to specify a project name and a root path as a location of the solution.
It is very important that all source files are located in this directory or in the
subdirectories of the root path.

= =

Create new project...
. Create a new project for profiling
Optionally, all C#-fles in the specified directary and its subdirectaries can
‘J autornatically be included,

General Project Information

Froject Mame: ||

Location: | EI

Automatically Irport

[ Cit-Files [.cs] || cancel |

Figure 2.1: Creating a new project

Optionally, one can specify if all C#-Source Files (*.cs) in all subdirectories of
the root path should automatically be included.

2.2 Store and Open Solutions

Solutions can be stored to a file and reopened again. The name of the solution
file is created automatically:

<Solution Root Path>\<SolutionName=>.csps
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221

Import Profiling Results

During opening a solution, Prof-It looks for old profiling results. If no source file
has been changed since the last modification of the profiling result, all counters

can be imported.

Import Counters

|

. Prof-It has detected earlier profiling results for this project

' The counters ft the actual project [no source Fles have been changed), though they can

be impotted inta the project

Summary of detected praofiling result

La=st modification
Humber of blocks
Humber of statement=
HNumber of methods
Number of classes
bAzHimum counter
Code cowverage

14.07 2004 12:52:58
1795
zea1

202

22

2z
1374854

|mport prafiling results

% [rmport
" Impaort and reset counters

" Do not impaort

[ Do nat azk me again

Figure 2.2: Import profiling results

This feature allows the user to continue profiling at another time.

2.3 Add and Remove Files

Source files can also be added and removed after a project has been created.
The easiest way to remove a file from the solution is to right-click the file in the
solution explorer and choose ‘Remove’.
Don’t mix this feature up with the command ‘Include’ which only specifies if a
source file should be included in profiling.

2.4 Add Projects

Any number of projects can be added to a solution. To do this, choose the menu
entry File & Add Project (Figure 2.3). Here you can also specify the output type

of the Project (EXE or DLL).
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=,

-
Create Project... .
. Add a new project to your current solution for profiling
Optionally, all C#-Ales in the specified directary and its subdirectaries can
*J autornatically be included, The Projact Marme must be unique in the solution,

General Solution [nformation

Froject Marne: ||

Locatior: | I:l

Autamatically Irmpart Dukput
] Cit-Files [* s TR R || cancel |

Figure 2.3: Adding a Project

2.5 Solution Properties

Project & Properties leads the user to the Solution Properties Dialog.

You can specify a start project, if your solution contains more than one project,
that is compiled to an executable.
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3

Solution Properties
. Edit the properties of your solution
" J' Define start parametars and include other projects or necessary libraries

Fun l Build ] Projectz and Libraries

Start Project. | Fibonacci |

Start Parameters

40

[w] ask me befare each run

Wworking Directory

Directany: Solution Roaot Directon j
Abzolute Path: D:ADiplomarbeitsS ourceCodeT oProfilesBenchmark!,

Rezet counters before execution Mizcelanous
O Always [ Start solution in own conzole windaw
O Mever

& Azk me far each run

Q. | | Cancel

Figure 2.4: Solution Properties — Run

Define command line parameters for your project in this dialog. It's also possible
to start a solution in own console window, which may be useful for console
applications that work with Console.Read(), after this version of Prof-It doesn’t
support user input during runtime. You can also define the working directory for
your project in this dialog. This is important for all solutions that use relative
paths (e.g. access to another file).

All files generated by the compiler (executables as well as libraries) are copied
to the output directory. This directory can be specified on the second tab page
(‘Build’) like in Figure 2.5.

Figure 2.6 shows the tab page ‘Project and Libraries’ were you can define either
references to third party libraries or to other projects that are compiled to a
library.
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Solution Properties

Edit the properties of your solution

Define start parametars and include other projects or necessary libraries

l Frojects and Libraries

Build Settings

Project: | b oreE secutables j
Relative Path  |bin/Frofiled
Abzolute Path:  D:ADiplomarbeithSourceCodeT oProfilelt oreE necutableshb
inProfiled
COutput Type: DLL -

Q. || Cancel |

Figure 2.5: Solution Properties - Paths

-

Solution Properties

Edit the properties of your solution

Drefine start parametets and include other projects of necessary libraries

Run ]F'aths Projectz and Libranes

Projects Librariez

Conzoledpplication Syztem

Add
Syztem. Data

System. ML

Mame: System.Data

Locationc  C:\WIRDOW ShMicrozoft ME T \Framework w1 .1.4322
WSupstermn. D ata dll

k. | | Cancel

Figure 2.6: Solution Properties - Projects and Libraries
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3 Running a Solution

You can start a solution by pressing the ‘Run’-button 4 and also stop it at each

time.

If the solution has already been executed before, Prof-1t asks you if you want to
reset the counters of the last run.

Reset Counters

. Reset counters?

Prof-It can also continue profiling with
‘J the previous results

Rezet counters to zero

f* Reset

" Don't Reset

[ Dan't azk me again

Figure 3.1: Reset Counters Dialog

If the entry point of your assembly is defined with parameters, a pop-up window
gives you the chance to specify these parameters for each run seperately. You
can also disable this feature.

Startk Parameters

. Define Start Parameters

The Main-Method in wour selution is defined with pararnaters, You
*J may specify those parameters hare,

CSharp-profiled. ATG

[ Dan't ask me again for thiz project

Figure 3.2: Start Parameters

After your solution has stopped, you can view the profiling results window
(usually at the bottom of Prof-1t) of the last run, to get an overview of the whole
solution.
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Praofiling rezults x
Last modification 14.07 2004 13:47:52
Mumber of blocks 1122
Mumber of statements 1712
Mumber of methods 107
Humber of classes bl
bdzrimum counter 24510
Code cowverage T2.1962E6

'ﬁé-l_l COutput  Prafiling results

Figure 3.3: Profiling Results

You can then use the features of Prof-It described in chapter 1 to analyse your
solution.
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4 Prof-It Properties

Prof-It's property dialog (View a Global settings) allows you to specify the
appearance of the currently marked block in the source code and also to define

so-called ranged colors.

4.1 Ranged Colors

If defined and activated, ranged colors highlight source code fragments that
have been executed certain times. It's possible to define as many color ranges
as you want but they must not overlap.

Edit Ranged Colors

=

. Define a new ranged color

All source code blacks whose counters are in
'J the specified range, will be colored

Range
| lezz than j 323

Colors Effects

Font color: . ¥l bold

Background colar: I:I [ s#akz

| (] 4 | | Cancel

Figure 4.1: Define ranged colors

As an example, Figure 4.1 defines a ranged color, that highlights all blocks that
have been executed less than 323 times with a bold font and green background

color.
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5 Include Solutions from VS.NET

Solutions from Microsoft Visual Studio .NET (2002 and 2003) can be imported
with only one click.

Choose File & Import from VS.NET and select the Solution File of your VS.NET
solution.

CAUTION: This feature has not been tested for all kinds of projects and
may not work for all Visual Studio Projects (*.sln), especially for large
projects.

This problem should be resolved in the next release.
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