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1. Introduction to Verybench

1.1 Testwell CMT++/CMT]Java

Testwell CMT++/CMTJava are console-based tools to measure the complex-
ity of source code written in C, C++ or Java and are developed by the Finn-
ish company Testwell Oy (www.testwell.fi). These tools are able to calculate
certain metrics such as McCabe’s Cyclomatic Number, Lines of Code as well
as Halstead’s metrics and maintainability indexes.

By now, results of each code analysis performed in Testwell CMT++/CMT-
Java could be displayed as report documents in various output formats such
as plain text, HTML, XML and CSV but only in a non-graphical way as figure

1.1 shows.
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Figure 1.1: Non-graphical HTML output of Testwell CMT++/CMTJava.
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The traditional mechanism of Testwell CMT++/CMTJava to generate its
reports is shown in figure 1.2.

[}
J

@
o
=]
=
@
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pe=

Testwell CMT++

C/C++ files

Figure 1.2: Traditional way of reporting within Testwell CMT++/CMTJava.

1.2 Verybench - A Graphical Front End for Metrics

Since Verybench is a graphical front end to simplify the process of reporting
in code metrics, Verybench is capable of reporting in all well known report-
ing formats Testwell CMT++ or CMTJava are capable of and even extends
them. The more modern mechanism of reporting in Verybench is referred
to in chapter 5. Verybench is the graphical front end for the underlying ana-
lyzing back ends Testwell CMT++ and CMTJava. In order to use Verybench,
Testwell CMT++ or CMTJava must be installed on the same physical ma-
chine (localhost). Verybench obtains key figures from analyses of Testwell
CMT++ or CMTJava and presents them visually within one of four possible
views. Verybench was designed to run at least on as many platforms as
Testwell CMT++ and CMTJava do to fully support the back ends. Therefore
Verybench was developed with Sun’s JAVA™ technology.

6 For more information about views see chapter 3.4.
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2. Installing Verybench
2.1 Prerequisites

Due to Verybenches platform independence it is available on many plat-
forms including Microsoft Windowse and several Linux environments that
provide support for the JAVA™DK (JDK) by SUN Microsystemses. Verybench
needs a valid and proper configured JAVA™ virtual machine installed and
running before it can be installed and started.

ﬂ This guide is not intended to give any advice on how to download or install
the JAVA™DK (IDK) or JAVA™ (JRE) runtime to run Verybench. For more in-
formation on the version of JAVA™ that is appropriate to run Verybench with
see the appendix.

ﬂ Verybench needs a valid license of Testwell CMT++/CMTJava in order to
run.

2.2 Installing, configuring and starting Verybench

¥ Install Verybench by executing the VerybenchSetup.exe file.

¥ Start Verybench right away by either checking the Run Verybench op-
tion on the last step of the installation wizard or start it manually by
double clicking the Verybench icon in the installation folder.

% Follow the dialog prompted by Verybench shown in figure 2.1.

Follow the Verybench First Time Configuration wizard and finish the ini-
¥ tial configuration. After finishing the wizard Verybench is good to go.
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ﬂ On most operating systems the installation starts with the second step of the
First Time Configuration Wizard which is Select Working Directory. Verybench
then detects an probably existing installation of Testwell CMT++/CMTJava
automatically and checks if it's valid. However if Verybench does not find
such a valid installation Testwell CMT++/CMTJava was not installed before
running the First Time Configuration Wizard. In this case the First Time Con-
figuration Wizard starts in the first step and users have to manually set the
path to an existing installation of Testwell CMT++/CMTJava. Every confined
setting can again be changed afterwards via Verybenches main menu within
the program.

ﬂ Find more help on installing Verybench in the corresponding help pages on-

line.
ierybench et T comporavon —————— x
Seps
Select Working Directory
L. Salezt Fath to OMT __
2 Select Working Directory s Bl [l =
3. Change Graghuce Settngs jMp‘f-'Lﬁt
2 My Pictures
™ my videos
File name: |
Fies of type: ].upjgg ;I

Figure 2.1: Select the working space (directory) of Verybench.
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3. Graphical User Interface

3.1 Main Sections of Verybench

Verybench is roughly divided into three main sections:
(1) Main menu

@) Tool sidebar
@ Views

Figure 3.1: Main sections of Verybenches graphical user interface.
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3.2 Main Menu of Verybench
In the main menu you will find basic functionality of Verybench. Go there

every time you need basic control upon Verybench. The main menu consists
of five major sections shown in the figure 3.2.

Verifysoft Verybench
Project Session Report Settings Help

Figure 3.2: Main menu of Verybench.

O Project
=& Create New Project (Alt+N)
& Open Existing Project (Crl+0)
& Change Project Settings
& Import Project from ZIP File (Crl+1)
& Export Project to ZIP File (Crl+E)
& Quit
O Session
= New Reporting Session (Ctrl+N)
= Update Reporting Session (Ctrl+U)
& Change Reporting Session Settings
& Export Reporting Session to ZIP
= Delete Reporting Session (Ctrl+Shift+D)
O Report
= Create Report
& PDF Report
& Text Report
& XML Report
& HTML Report
& CSV Report
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O Delete Report

O Settings
& Change Settings

O Help
& Help
& About
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3.3 Tool Sidebar
3.3.1 Reporting Sessions Panel

The Reporting Sessions panel shows already created reporting sessions and
offers five possibilities of manipulation shown in figure 3.3.

Reporting Sessions

9992 R

=

Date () Nemepers(7)| Author &)l

2009-09-13_17:58:54  Session_2 Doe, John, Developer, johndoe...

2009-09-13_17:58:30 Doe, John, Developer, johndoe...

Figure 3.3: Reporting session tool bar of Verybench.

Creates a new reporting session

Updates the current reporting session

Changes the settings of the current reporting session
Deletes the selected reporting session

Zips the current reporting session

@ QOO

At least one reporting session must always exist. So if you're dealing with
only one reporting session you will not be able to delete it.

Date of creation of the reporting session
Name of the reporting session
Author of the reporting session

@@

'

Switch between existing reporting sessions by selecting another one.
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3.3.2 Reports Panel

With this panel several different reports can be generated. The generated
reports are then listed with their corresponding file extensions in the tree
shown in figure 3.5.

Reports
@ @ @ @ @ @
xva [l 7 s [ ~or IR

I2) Reports
(@) XmiLongReport,xml
- 4 Review_Session_1_2009-09-12_12-25-55.pdf

Figure 3.5: Generated reports of different file formats.

Create a new HTML report

Create a new XML report

Create a new text report

Create a new XLS (Microsoft Excele) report in CSV file format
Create a new PDF report

Delete the selected report

@E®EEEO

Q

The XmlLongReport.xml cannot be deleted and exists even before any
other report can be generated. It represents a container for all informa-
tion obtained from analyzed source code.
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3.3.3 Alarms Panel

Alarms

(1) Estimated number of bugs
fes @ Lines of Code incl. comments
@ |8 68% (17/25)
@ | Loco e 3@ Volume
@ |v s+ (1525 | () Amount of comments
g)) G;n;mt %G/ | (5) McCabe Cyclomatic Number v(G)
w(G 24% (8/25) . . .
@ | s (6) Maintainability Index
Functions
LOCpro @) 5% (36/630)
v 10% (53/630)
Comment Ratio 5% (36/630)
v(G) 2% (14/630)
M 0% (3/630)

Figure 3.6: Alarms on files and functions.

The information presented within the Alarms panel is taken from the Xml
Long Report provided by Testwell CMT++/CMTJava. It shows a summary
of the metrics that were used in the analysis. It is divided into two smaller
sections: Files and Functions. In the section Files all files are listed which lie
beyond a certain alarm limit for a specific metrics (see below for the special
notation). The section Functions shows the same significant humbers for
analyzed functions. These metrics in each section are either taken relatively
to the file analyzed as a whole or to a single function as a whole.

@ All metrics are given in the following notation: fpr % (finy / fy)
fpr processed files/functions

Icinv
ftl total amount of functions/files

functions/files involved in metrics

Verybench for Java even shows information about alarming metrics within
Java classes and general information about a project’s structure i.e. number
of packages, files, classes, methods and interfaces.
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3.4 Views of Verybench

Since every user group which is involved in software quality assurance (QA)
needs to focus on different information and needs to perform several dif-
ferent operations on the data provided by Verybench, Verybench has four
default views built in shown in figure 3.7. These four views are suited to
individual needs of typical user groups and are also reflected in correspond-
ing reports of analyses.

3.4.1 Management View

Within the management view of Verybench the user is able to see all metrics
graphically except the metrics B. Additionally a Kiviat diagram is generated
which integrates all metrics into one diagram. It gives a short glance on how
much analyzed source code varies from high quality source code which is
represented by the outline of the diagram also shown in figure 3.7.

Harreg of Statinhion; beet Feepon_1

(]| wig) | uocors | Cosmentims | M| v |

Coammman P ania
# min #® value & max
e~ af o g

vt dagramm shoss iewage values for pll related metrs and sscocuied conditons, Ao merves o8 e overoee of the
curent Seportpepen

P More ket

Figure 3.7: Kiviat diagram in Verybenches management view.
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To give an impression how other diagrams taken from code metrics such as
v(G), LOCpro, CommentRatio and V might look like in Verybench the met-
rics: maintainability index (MI) is shown exemplarily in figure 3.8.

Wanagement | Carmobng | Revew | Develasmen |

Bame of Seatinticn: brad aanicn_1
wwt | wiG) | voCore | Commens Rass | v |

sounmber of Functions

ol (Limit 65-0)

Desiohon
I m & oepoets ramry, wiach it to erent B reiate mantsnebity of & complete solteane pysten n 8 Engle
e, witch i IEGhUr ey B CRlcinag Bed v would Rirol G008 Sredeten valt.

o aee e

Figure 3.8: Column diagram in Verybenches management view.

3.4.2 Controlling View

The controlling view enables the user to compare existing reporting sessions
by their statistics. Statistics can be performed to mark a project’s progress
during its course, in other words, to visualize tendencies of complexity over
time. Therefore reporting sessions can each be regarded as individual snap-
shots in a project’s course. With SVN support enabled it is even possible
to follow a tendency between revisions. Figure 3.9 shows two reporting
sessions that has been statistically summarized. Verybench enforces easy
comparing between reporting sessions since differences can easily be rec-
ognized by a trend line. In Verybench for Java a new sort of diagram was
added which shows the ratio LOCpro to MaxND (max. nesting depth).
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Marsgemert Conlroling | Bevew | Development |
4
larme of Statinsice: Example Siatisiica F Siplisfics
Alarm 80 | Humber of unctions | M2 | Comment 2a%o | LOCpro | wis) |
=) Select Shatate
& Examplefostuitcs
Alarm Ratio
4
3
>
| I
i &
T
Alarmi Ratio
O Mo Helg

Figure 3.9: Comparison of alarm ratios (summary) of two reporting sessions.

3.4.2.1 Creating PDF Reports from Statistics

¥ Select the statistic you want to create a PDF report from within the Sta-
tistics panel on the right hand side within the controlling view.

“¥ Click the PDF icon in the tool sidebar on the left hand side of Verybench
to create the PDF report.

3.4.2.2 Creating Statistics

¥ Create a statistic by clicking on the left icon (@ figure 3.9) within the
Statistics tool bar on the right hand side of the Controlling View. Do the
same action if you want to delete an existing statistic, only select the
statistic you want to delete and click the right icon within the Statistics
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tool bar on the right hand side of the Controlling View (@ figure 3.9).

% Enter a name for the new statistic in the up coming dialog and choose a

basis for this statistic from the three possibilities offered at the bottom
of the dialog:

» Summary (sums up each metrics individually)
» Amount of alarms per session
» Number of functions per session
» Number of functions involved in
» MI, Comment Ratio, LOCpro, v(G)

» Average (averages each reporting session individually)
Shows the averaged number of functions involved in:

» MI, LOCprom, LOCpro, Comment Ratio, v(G)

» Specific function
Shows a specific file's complexity’s behavior over time.

“# Choose all the sessions that should be part of the new statistic.

3.4.2.3 Exporting Diagrams to Images

If a specific diagram needs to be exported e.g. to be used in another docu-
mentation it needs to be converted to an image format first.

¥ Right click on the diagram you want to reuse as an image later on and
select Save as PNG.

¥ Follow the file chooser dialog for the image’s final destination to save.
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3.4.3 Review View
The review view only shows files that exceeded a set alarm value by one

or more metrics. Every line of the tree table shown in figure 3.10 contains
important information that can be reviewed.

The Tree Table in Detail

“¥ Click one of the listed files within the tree table to see all its functions
and its source code in a scroll panel below the tree table.

(M) Selected source files

@) Corresponding functions
(3 Corresponding source code

Menagament | Controling  Review | Developement |

test/Session_1 | Mams | @ | Locohy | wocpo | wocem | v | B
= | Measured files I 152 1704 16916 1jpscH 3359
1| as+wsched.c = 38w 180 1524 m— 47 234w 47428051 ¢ 1L.M
&[] bik-barrier.c [ ] 10 62 415 m— 7E g o TEB.EE4 . 2764
|| bkcore.c = 3w 192 267MEE jqpm 709 o 56718890 4 12.9
& drive_stat_acct() L] 1 5 22— 18 i} 521.549 0,13
blk_queve_congestion_threshald() B 1 3 14— 12 il 371.508 .13

blk_rq_irit()

wioed blie_rg_imit{struct request_quews g, struct request "rq)
{

memsetirg, 0, sizeof{™rq));

@ INIT_LIST_HEAD{Srq->queuslst);
INIT_LIST_HEAD{Brg->tmeout_kst);
Fg=>cpu = =13
rQe>q=q;
rg->actor = rg->hard_sector = (sackor_t) -1;
[NIT_HLIST_MODE(Srg->hash);
RE_CLEAR NODE(Brg->rb_node);
rg=>cmd = rg->__omd;
g :\-teg -]
rg->ref_count = 1;

}
EXPORT _STMBOL (b _ra_init];

Figure 3.10: Degrees of detail within the tree table.
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3.4.4 Development View

The development view shows all files and their functions of the current re-
porting session, metrics included. Whereas on the one hand all other views
filter the data gathered and set a focus on a specific aspect on the received
information, the development view widely shows all data that Verybench
obtains from Testwell CMT++/CMTJava. On the other hand the develop-
ment view is identical to the review view. Developers have detailed knowl-
edge about their source code and want to measure the quality of their work
to perform improvements when needed. Often developers also even need
detailed knowledge about source code from other developers to extend it or
to evaluate third party source code before adding it to a project of already
high quality. To do this, metrics to analyze single files and functions are
needed as well as a view on the related source code.

Therefore the development view has like the review view a tree table built
in which shows all analyzed files and functions of a reporting session as well
as all corresponding results of used metrics within its columns. Figure 3.11
shows Verybench with the Development tab page selected. The tree table of
the development view highlights all measured values which are not within
set limits with a glowing bulb icon (®). The columns Alarm, LOCpro and
LOCcom are highlighted additionally by vertical bars also shown in figure
3.11.

Marugarant | Convoleg | Baes  Development |

Seat Sesmon_i | s | v} | ooy | woom | ot | v | m H
= | Hemsred fles 1 170 T Y1 ] 1%

ik 2y et o ] w 1535 m— a7 apd o AMIAE o 1L

1| i o . 1 [+ ApF R e Bh o FEIEM L 1784
= blk-gore ¢ ] » o« 19 LE T — §1qp AN« SETIAME o 1298

| dibve_stat_sact(y 1 i - ul 0 LIy L

® b _tueun_tongesten Frahela] W | l— gy [y T

# baderg_dev_ by _dev_nfid) [\ ] 2 8 — | — 5 LRk 0.0

® bk vz et ] ¥ 1 PIEE—— g n 7.7 Qo

FENEE il Srivg FLME_CTiUlt raGuet . it M)

st perciak “dek = ng-rg_dgk;
st st "ot

Nt fm wrg gile geing

ni gy

o (1ok_fs_recamsting] || ek 1] Sk_is o _atiek->ouna)

Figure 3.11: Tree table in Verybenches review view.
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The Columns of the Development View explained

» Columns

» Alarms
» LOCpro
» LOCcom
» LOCphy
» v(G)

» Vv

» B

» MI

» MaxND

All names of measured files (head of column is variable)

Amount of measured values within a function or file
which lie beyond a certain set limit.

The number of actual program lines (LOCpro) where
pure comments and blank lines are ignored.

The number of lines with comments (these lines may
also contain program code).

The number of physical lines.

The cyclomatic number (v(G)), which measures the
number of conditional branches in the flow of control.

The program volume (V), which is a measure of the in-
formation contents of a program.

Estimation of a humber of programming errors (B).

Maintainability Index

MaxND is a measure on how deep the maximum {}
nesting in a function is.

) For more information about metrics supported by Verybench for
C/C++ or Verybench for Java see the CMT++/CMTJava user guide with-
in your CMT++/CMTJava installation.
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4. Projects in Verybench

4.1 Creating A New Project

Users can create projects to manage their reporting activities. These proj-
ects respectively comprise all current and future reporting sessions, charts
and reports. When creating a new project the user must specify three steps
shown in figure 4.1. After a project has been created always a reporting
session is created too.

2

Create a new project by clicking Create New Project in the section
Project in the main menu.

Set up a name for the new project.
Set the beginning and end of the this new project.

When SVN support is selected, also:
» Set an SVN user name

» Set an SVN password

» Set an URL to a repository

When SVN support is enabled you cannot choose any more local files. Very-
bench does not support measuring local and remote files at the same time.
If you're not familiar with versioned code or repositories in general go and
see the documentation of Subversion/SVN before you bind Verybench to a
repository.

Choose all source files which set the basis for future reports.

Set up all attributes for each team member such as:
» First name

» Last name

» Role
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» Phone number
» Email address

L reafe Heve Prapect x|

Staps Sat Hama, Location and Durabion

1. Sl Rama, Lecation and Duralion Projeos Hame ETH'F'u:m

i aa
AT Lo T M e re——
3. St U Teses Mesbery

Brirc i

Prewetaiiet 41000

L Le

Projects ng Lk

 5vh Support

hﬂ:llm:l wl

Figure 4.1: First step of the Create New Project dialog.

4.2 Projects with SVN Support

Verybench supports Subversion as version control system. With the help
of Verybench files can directly be checked out of a repository and can be
analyzed. When checking out always the latest revision is taken (head).
Verybench checks files out into a folder within the current workspace. When
updating a reporting session or when creating a new reporting session the
latest revision is taken or if necessary updated before it is taken. To config-
ure a repository’s access see the sub chapter 4.1 (enabling SVN support).

ﬂ When checking out files from a repository Verybench only checks out com-
plete folders. Single file check-outs are not supported yet.
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5. Reporting Sessions
5.1 Creating A New Reporting Session

Actually a reporting session is a collection of several reports created within
a certain period of time - therefore it can contain many reports.

ﬁ New source files cannot automatically be added during runtime after a re-
porting session was created. Anyway, to accomplish such an operation a new
reporting session has to be created first which includes all already measured
files and additionally the new source files to be measured. Unfortunately
such a merge must still be done manually. Verybench does not support auto-

matic merging of reporting sessions.

In Verybench for Java settings for metrics for top level and second level

classes can be changed.

“%+ Create a reporting session by either using the tool sidebar of Verybench
or by clicking New Reporting Session in the section Session in the main
menu.

Follow the six steps to set up a reporting session:

“¥ Set up a name for the new reporting session

¥ Set up an author (team member)

% Set up all source files that are basis later reports

¥ Set up general settings for Testwell CMT++/CMTJava reports

¥ Set alarm limits for files

¥ Set alarm limits for functions
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Create new reposTErsion - |
Steps Set Name and Author
1. Set lisme snd Auther Report Sescion Mame:  Barcuon 3
3. Cnlied bourde Pl
Authory foor, = |

3. 2at Goneral Selings
&, Sat; Ml Lemats on Fles
5. Set Aarm Lemity on Funchors

Figure 5.1: Creating a reporting session in Verybench.

5.2 Reporting Sessions with SVN Support

In case SVN support had been activated within Verybench when creating a
new reporting session all chosen source files will be updated automatically
with source files from the latest revision from the repository, if necessary.
Therefore Verybench always works with the latest version committed.
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6. Reports
6.1 Creating A New Report

Several different reports can be generated from measured source code files.
For this purpose Verybenches tool sidebar is used (see chapter 3.3.2, figure
3.5). Figure 6.1 shows the mechanism of reporting in Verybench in contrast
to the mechanism of Testwell CMT++/CMTJava. HTML, XML, TXT and CSV
reports are natively generated reports by Testwell CMT++/CMTJava. How-
ever generating a PDF report goes along a special track as also shown in
figure 6.1. The content of a PDF report strongly depends on the view that is
currently active when generating the report. Therefore there is more than
just one type of a PDF report.
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Figure 6.1: Mechanism of reporting in Verybench and Testwell CMT++/CMTJava.
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Four different types of PDF reports

Manager PDF Report

“# Create this type of PDF report with the Reports panel within the tool
sidebar when the management view is currently active (selected).

Controller PDF Report

“# Create this type of PDF report with the Reports panel within the tool

sidebar when the controlling view is currently active (selected). At least
one statistic must be selected.

Reviewer PDF Report

“¥ Create this type of PDF report with the Reports panel within the tool
sidebar when the review view is currently active (selected).

Developer PDF Report

“¥ Create this type of PDF report with the Reports panel within the tool
sidebar when the development view is currently active (selected).
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6.2 Viewing PDF Reports

% View a PDF report by double clicking on its representation within the
tree in the Reports panel. It will open in your operating system’s default
PDF viewer e.g. Adobes Acrobat Readere.

6.3 Handling Reports

Every reporting session should always perform analyses based on the lat-
est to use source files.

ﬁ You should not modify source files outside of Verybench without manually
reloading them into a new reporting session afterwards. The application no-
tices a change within the source file(s) and will tell you about within the
output box below the tree table within the review view or the development
view. Since Verybench will not refresh these file(s) automatically generating
reports upon altered files will directly result into incorrect reports.
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8. Appendix

8.1 Minimal Requirements
SUN Microsystems JAVA

» Any latest Java JDK (6 Update 13 or higher)
OR

» Java SE Runtime Environment (JRE)

Verybench 1.0 is known to run fine on the following operating systems:

Microsoft Windows XP Professionale with Service Pack 1 or higher
Microsoft Windows Vistae

Microsoft Windows 7e

Canonical Ubuntu 9.10 (Linux)

v v v Vv

6 See product page for more information: http://www.testwell.fi

8.2 Navigation Symbols

The following symbol can be used to quickly jump to:
& Index

§ Appendix

@ Contact

@ Go to http://www.verifysoft.com
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8.3 Advising Symbols

@ Direct advice is given to the reader as additional information.
¥ Direct advice is given to the reader as action to perform.

» This symbol implies a sub-category.

O This symbol implies a main menu entry.

& This symbol implies a sub entry of a main menu’s entry.

8.4 Closing Legal Disclaimer

Verifysoft GmbH does not make any representations, warranties or guaran-
tees, express or implied, as to completeness of this user guide. Users must
be aware that updates and amendments will not be made to the user guide
whatsoever. It is the user’s responsibility to determine whether there have
been any such updates or amendments and Verifysoft GmbH shall have no
responsibility for providing notice of any such updates or amendments. Nei-
ther Verifysoft GmbH nor any of its directors, officers, employees or agents
shall be liable in contract, tort or in any other manner whatsoever to any
person for any loss, damage, injury, liability, cost or expense of any nature,
including without limitation incidental, special, indirect or consequential
damages, arising out of or in connection with the use of this user guide.
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9. Appreciation

Verifysoft Technology GmbH thanks everybody involved in the develop-
ment process of Verybench 1.0. Thanks goes to Eugenia Drosdezki, Kon-
stantin Schuraev and Johannes Stoll. Special thanks goes to Prof. Dr. Daniel
Fischer and Prof Dr. Klaus Dorer (University of Applied Sciences Offenburg,
Germany) for their consulting and support.
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10. Contact
Verifysoft Technology GmbH

Technologiepark, In der Spdck 10
D-77656 Offenburg

\/erifysoft

Tel.: (+49) 781 63 92-027 TECHNOLOGY

Fac.: (+49) 781 63 92-029

Email: support@verifysoft.com

Find more information on the internet:

www. verifysoft.com

Verybench is a product of Verifysoft Technology GmbH, Offenburg (Germany).

Testwell CMT++/CMTJava is either a registered trademark or trademark of Testwell Oy,
Finland. Ubuntu is either a registered trademark or trademark of Canonical Ltd. Windows
Vista is either a registered trademark or trademark of Microsoft Corporation in the United
States and/or other countries.
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11. Personal Notes
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