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Tool support for testing
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1. Types of test tools

2. Effective use of test tools: potential

benefits and risks

3. Introducing a test tool to an organization



1. Types of test tools
1.1 Tool support for testing
1.2 Test tool classification
1.3 Tools for test management
1.4 Tools for static testing
1.5 Tools for test specification
1.6 Tools for execution and
logging
1.7 Tools for performance &
monitoring

1.8 Tools for specific testing
needs
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e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Types of test tools

v’ LO: Classify different types of test tools according to
their purpose and to the activities in the test process
and in the software life-cycle

v'LO: Explain the term “test tool”

v'LO: For each type of test tool, explain how it supports
testing



2 Tt supporetortsing Tool su pport for testin g —

2. Effective use of test tools

1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification L. .
16 Tools or execution and Test tools can be used for one or more activities that support testing:
ogging

1.7 Tools for performance &

monitoring

1.8 Tools for specific testing

e Tools that are directly used in testing (e.g.: test execution tools,
test data generation tools, result comparison tools)

2.1 Potential benefits and risks
of tools

2.2 Special considerations for
tools

Tools that help in managing the testing process (i.e: test results,
requirements, incidents, defects) and for monitoring and reporting

3. Introducing a test tool into an

organization the test execution

Tools that are used in exploration (e.g. tools that monitor the file
activity for an application)

Any tool that aids in testing



LI 0l i Tool support for testing -

1.2 Test tool classification
1.3 Tools for test management

1.4 Tools for static testing
1.5 Tools for test specification

1.6 Tools for execution and * Tools support for testing can have one or more of the following
logging . .

1.7 Tools for performance & purposeS’ dependlng on the ConteXt-

monitoring

1.8 Tools for specific testing
needs

* improve the efficiency of the test activities (e.g.: by automating

2. Effective use of test tools re pEtltlve taSkS)
2.1 Potential benefits and risks
of tools
2.2 Special considerations for e ey . . . o
tools e automate activities that require significant resources when done

3. Introducing a test tool into an

manually (e.g. static testing)

organization

e automate activities that cannot be done manually (e.g. large-scale
performance testing of client-server applications)

* increase reliability of testing (by automating large data
comparisons or simulating complex behavior)
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Test tool

Tools are classified according to the testing activities that they support.
* one activity

* more than one activity, but classification falls under the main
activity

Notes

* Some types of test tool can be intrusive - the tool itself can affect the
outcome of the test. (i.e. timing measurements may be different
depending on how you measure it with different performance tools).

* The consequence of intrusive tools is called the probe effect.

* Some tools offer support more appropriate for developers. Such tools
are marked with “(D)” in this chapter.



N— Tools support for of testing & tests

e 1.1 Tool support for testing

e 1.2 Test tool classification
° 1.3 Tools for test management . .
e 1.4 Tools for static testing C h ara Cte ri St ICS
e 1.5 Tools for test specification
1.6 Tools for execution and

logging . e ege
« 1.7 Tools for performance & e Support for the management of tests and the testing activities.
monitoring
e 1.8 Tools for specific testing
needs . . .
» Support for traceability of tests, test results and incidents to
2. Effective use of test tools . . fe .
« 2.1 Potential benefits and risks source documents, such as reqwrements speC|f|cat|ons.
of tools
e 2.2 Special considerations for
tools
°

Generation of progress reports.

3. Introducing a test tool into an
organization

Logging test results.

Offer info on metrics related to the tests.



N— Tools support for of testing & tests

1.1 Tool support for testing

1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing Requ irements StD re reql'"rements
nees management
2. Effective use of test tools tﬂ n IS

e 2.1 Potential benefits and risks
I - - - .
oftools allow prioritization
e 2.2 Special considerations for
tools

check for consistency and undefined (missing) requirements

enable individual tests to be traceable to requirements

3. Introducing a test tool into an
organization
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Tools support for of testing & tests

1. Types of test tools

e 1.1 Tool support for testing
e 1.2 Test tool classification

e 1.3 Tools for test management Incident store and manage incident reports
e 1.4 Tools for static testing man ageme nt
e 1.5 Tools for test specification tgnl S

e 1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

support management of incident reports

e 1.8 Tools for specific testing
needs

« Statuses of incident reports:

2. Effective use of test tools ADarav
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organization
Confirmed

1o be repaired

Bad report problem | Approved for Fas:ed :

\ ’ / re-repair confirmation test /

\ / / \ / /
‘\ /_, —L '/" /__Z \ "‘\ AT / /—\

4
\/ M ,, \ VoW , .
! | - \ \ \
| Rejected | | Deferred | : Reopened | ( Closed :
J

/ \ / \

L N N A NG

~~. Gathered _»%__ Problem _——"

- g —

new information “returned

FIGURE 5.3 Incident report life cycle



Incident management tools
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Incident management tools

/= Adventure Works - Microsoft Team System Web Access - Windows Internet Explorer 8| x|
@; B |g, http: /ftfsrimsp 1:8090/index.aspx?pid=7 j 41| ILi'.'e search o/

* '1'&7 @Ad\tenture Works - Microsoft Team System Web Access @ - \ géa - Iﬁ”Ea{_:pa - .f_.“} Tools -

¥, \reual Studio .

Team System Web Access Work Items

Documents Source l Build l

h MNew Query v Waork Item #-m
l# Bug
Search | [#  Task #2] Process Guidance

@ Issue

B 2 S Adventure Works

Fawvorites HORE » i&] Change Request 5 reports
® Active Bugs |4]  Risk i Documents
» Development Tasks fﬂ Requirement _Q Source Control
2 Review
New Work Item MORE >
 Bug WI's Assigned to Me [Refresh] (Customize)
* Task
» Change Request |#) 4 BUg |# 2 Task 2] 1 misk
* Reguirement 1 Active 2 Active 1 Active
* Risk f 3 Resolved
é} 2 Requirement @ 1 Change Request
My Queries MORE > 2 2 Proposed 1 Active

Recently Accessed Work Items

Team Queries MORE »
. ¥ 41 @ Task Active Implement support for Integrated authentic...
& Active Bugs
» Development Tasks ¥ 40 IEL_] Change Request Active Support Integrated authentication
All Work It . . e .
: all M\?tl'ea:'ln;sr"oject work v 39 {3} Requirement Proposed Application should worlke with limited disk sp...
Items ¥ 38 {3} Requirement Proposed About page displays the version information
s Al Tasks
> 37 ﬁ Risk Active Temporary files can fill up the disk

'Done ’_ ’_ ’_ l_ ’_ ’_ |‘d Local intranet *+ 100% - 4




Tools support for of testing & tests

1. Types of test tools

e 1.1 Tool support for testing

e 1.2 Test tool classification

° 1.3 Tools for test management
e 1.4 Tools for static testing

*  1.5Toolsfor test specification Configuration are necessary to keep track of different versions and builds of
e 1.6 Tools for execution and the SW and tests

logging management
e 1.7 Tools for performance &

monitoring tﬂ o IS

e 1.8 Tools for specific testing
needs

are particularly useful when developing on more than one
configuration of the HW/SW environment

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization
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1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and
logging
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monitoring
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needs
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Tools support for management of testing & tests

Configuration management tools

History [edit]

Configuration Management (CM) as a formal management approach was developed by the USAF for the DoD in the 1950s as a technical
management discipline for hardware material items—and it is now a standard practice in virtually every industry. The CM process

B

series” (i.e., MIL-STD-480 and MIL-STD-481) that were subsequently issued in the 1970s. In 1991, the "480 series” was consolidated
into a single standard known as the MIL-STD-973 that was then replaced by MIL-HDBK-61 pursuant to a general DoD goal that
reduced the number of military standards in favor of industry technical standards supported by Standards Developing Organizations
(SDO)."™! This marked the beginning of what has now evolved into the most widely distributed and accepted standard on CM, ANSI-EIA-
649-1998."°' Now widely adopted by numerous organizations and agencies, the CM discipline’s concepts include systems engineering
(SE), integrated logistics support (ILS), Capability Maturity Model Integration (CMMI), ISO 9000, Prince2 project management
methodology, COBIT, Information Technology Infrastructure Library (ITIL), product lifecycle management, and application lifecycle
management. Many of these functions and models have redefined CM from its traditional holistic approach to technical management.
Some treat CM as being similar to a librarian activity, and break out change control or change management as a separate or stand alone
discipline.
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1. Types of test tools

Tools support for static testing

e 1.1 Tool support for testing
e 1.2 Test tool classification

e 1.3 Tools for test management
e 1.4 Tools for static testing

e 1.5 Tools for test specification
e 1.6 Tools for execution and

Recall the different types of testing

logging
e 1.7 Tools for performance &
monitoring StE!tiC Dyna mic
e 1.8 Tools for specific testing /,?" ) f*’
needs Informal |~ /] Static /
reviews analysis g

2. Effective use of test tools

.

Sp&ciﬁcation-based

e 2.1 Potential benefits and risks i/ /
of tools Walkthroughs [/ | Control Data flow N
e 2.2 Special considerations for flow | _ I__;-" T~ Equivalence
tools Technical | | Expeng_rj_?g-based | ‘n\ partitioning
reviews /
3 I . . o E - E _,-": I'._ \“l‘ E
. Introducing a test tool into an Structure-based rror xploratory / n oundary
organization Inspection | i - guessing testing value analysis
Statement ’ - :
| Muitiple Decision tables Use case testing
condition

| Decision

State transition

Donditian



Tt renrpprfo e Tools su pport for

1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing
1.5 Tools for test specification

1.6 Tools for execution and

logging Tools for static testing
e 1.7 Tools for performance &
monitoring N B . . . .
-GN S Tools that aid in improving the code / work product, without executing it
needs
_ Categories
2. Effective use of test tools
e 2.1 Potential benefits and risk .
ofto::lsen Ial penejits and risKs Rev|ew tDDlS
e 2.2 Special considerations for Review Static Modeli
tool ' , oaellin
ools Supports the review process S on Analysis Tools g
3. Introducing a test tool into an Statlc analysis t00|5 Tools Tools
organization

Supports code examination

Q009 —
Modelling tools Agah @ \ﬁm\

Validate models of system / software
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e 1.1 Tool support for testing

e 1.2 Test tool classification

e 1.3 Tools for test management

e 1.4 Tools for static testing

e 1.5 Tools for test specification

e 1.6 Tools for execution and
logging
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needs
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of tools

e 2.2 Special considerations for
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Tools support for

Review
tools

store information about review processes

store and communicate review comments, report on defects and effort

They can provide aid for online reviews, which is useful if the team is
geographically dispersed.
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1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
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Tools support for

Review process tools
Common reference for the review processes conducted
Keep track of all the information from the review process
Store and communicate review comments, report on defects and effort

Monitoring review status — Passed, passed with corrections, requires re-review

When to use?

Suitable for more formal review processes

Geographically dispersed teams
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1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Static
analysis
tools (D)

Major purpose:

- The enforcement of coding standards.

- The analysis of structures and dependencies (e.g. linked webpages)
- Aiding in understanding the code.

support developers, testers and quality assurers in finding defects before
dynamic testing.

Static analysis tools can calculate metrics from the code (e.g. complexity),
which can give valuable information for planning or risk analysis.
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Tools support for

Static analysis tools (D)

Mostly used by developers — Component (unit) testing

Tool is executed — Code is not

The source code serves as input data to the tool

Extension of compiler technology

Source
Code

Static analysis tool

/7 Code

—

\_Transition /

Transformed ( " Code
Code \__Analysis /

Results
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1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing
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1.6 Tools for execution and
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Tools support for

Static analysis tools (D)

Support developers and testers in finding defects before dynamic testing

Purpose

To better understand the code, and find ways of improving it

Common features

Calculate metrics — Complexity, nesting levels — Identify areas of risk
Enforce coding standards

Analyse code structures and dependencies



Static analysis tools ()

Static analysis tool example: Source Monitor

Collects metrics from source code files

Displays and prints metrics in tables and charts

(T] File Edit View Window Help

D[ o|8|@]E] SIR x| ¥ 4]

File Name Li...” | Statements | % Branches| Calls | % Comments | Classes | Methods/Class | Avg Stmis/Method | Max Complexity | Max Depth | Avg Depth | Avg Complexity |
GUljava 195 10 100 69 246 4 200 10,88 8 3 226 238
Board java 104 46 00 40 36,5 1 1,00 19,00 1 2 1,00 1,00
Square java 86 50 80 i 198 1 153,00 1,80 3 3 1,56 127
EmplySquare java 70 25 440 17 20,0 1 3,00 7,00 T 3 280 4 67
UtenGUIMain java 63 30 233 23 20,6 1 1,00 26,00 8 4 283 8,00
SquareContainerjava 32 17 50 1 188 1 400 2,25 2 2 147 1,25
SudokuContainerjava 29 11 00 3 216 1 400 0,75 1 2 1,09 1,00
FilledSquare java 27 8 250 5 206 1 200 250 3 3 1,75 200
Column java 13 3 00 1 385 1 1,00 1,00 1 2 1,00 1,00
Row java 13 3 00 1 385 1 1,00 1,00 1 2 1,00 1,00
Biox java 12 3 00 1 417 1 1,00 1,00 1 2 1,00 1,00



Static analysis tools ()

Static analysis tool example: Source Monitor

Avg Complexity = 2,38 [2.0-4.0)

—

Avg Depth = 2,26 [1.0-2 2]

% Comments = 24 6 [8-20]

/

Max Depth = 5 [3-7]

¥

Methods/Class = 2,00 [4-16)

Avg Stmts/Method = 10,88 [6-12)

Max Complexity = 8 [2-8]



Static analysis tools (D)
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Static analysis tools (D)
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Uninilalized Yarable

Redundars Condibion

Ignored Rewurn Value

Nul Test After Dersterepoe
Leak

Cmpty it Statement
Useless Assignment
Negative Shitt Ameount
BufTor Ouernun

Outter Undemun

Cad Alters Val
Urnused Vaue

stat After Open
Fermat S5tnng

Dovsle Closse

- 3N Dangercus Functon Cast
FAY D

Number of Warnings

ome e Kanus dhodt | Sellings SN outios

lome » openszh o openssh analyzs 1 2 Char: Warnings per Fils {grouped by Class) B Wsila Wammgs  custom saarch | .

CodeSonar chart summarizing warning locations and classes for a project.




Coverity®

A
Integrity Manager v, / 7 l
VYV VY |

Projects > Filtered View > Chrome Web Browser

12306: Use after free

USE_AFTER_FREE

12304: Use after free

USE AFTER FREE

11742: Uninitialized pointer read
UNINET
Naw / Unassigned / Other

11739: Uninitialized pointer read
UNINI

11726: Uninitialized pointer read

11629: String not null terminated

STRING L

11628: String not null terminated

STRING_NULL

11490: Negative array index read

REVERSE TIVE

Next 50 defects

Done

»

&

(44
a8

= & | [chromumtrunk/home/chrome-svn/tarball/chromium/sro/third

Using unimibiahzed

Static analysis tools (D)

Admin User

[P PSETy  F s D

for(i = 2; i<pQuery->nTerms; i=iNext){

if( aTerm[i).isNot ){
“ Horndle oLl NOT terms in 0 separcte

nNot++;

iNext = i + aTerm[i].nPhrasesl;

continue;

iNext = i + aTerm[i].nPhrase « 1;
rc = doctistOfTerm(v, aTerm[i].iColumn, ZaTerm[i], &right);

if( rc ){(

v eft.pData" when calling "dataBufferDestroy
if( i!=nNot ) dataBufferDestroy(8left);
queryClear(pQuery);
return r¢;
while( iNext<pQuery->nTerms &% aTerm{iNext].isOr ){
rc = goclistOfTerm{v, aTerm{iMext]l.iColumn, &3Term{iNext], &or);
iNext += aTerm{iNext].nPhrase + 1;
if( rc M

eft.pDatz" when caling "dataBufferDestroy”, [show

if( i!=nNot ) detaBufferDestroy(8left);
dataBufferDestroy(dright);
queryClear(pQuery);
return rc;
}
dataBufferIinit{&new, 2);
rc = goclistOrMerge(right.pData, right.nData, or.pData, or.nData, &new);
dataBufferDestrov(&right);
erDestroy(&or);
1=SQLITE_OK ){
e "left. pData” when caling “dataBufferDestroy
z=nNot ) detaBufferDestroy(&ieft);
queryClear(pQuery);
dataBufferDestrov(8new):

Administration

urce Metrics Reports Dashboard

11742 Uninitialized pointer read

In fulite

oads an

minitialized

Undassified v
Unspecafied v
Undecded v

“ ext' J Apply | [ Advanced..

Occurrences History Information

In «4 Chrome Web Browser

read_parm_fid
uninit_use_in_call
uninit_use_in_call
uninit_use_in_call



Tools support for

1. Types of test tools

e 1.1 Tool support for testing

e 1.2 Test tool classification

e 1.3 Tools for test management

e 1.4 Tools for static testing

e 1.5 Tools for test specification

e 1.6 Tools for execution and
logging

e 1.7 Tools f f & . .
monitoring Modeling Validate models of the software.
e 1.8 Tools for specific testing tﬂﬂlﬁ (D}

needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Modelling tools (D)

Validate models of the system / software — -

Purpose N

To better aid in designing the software I ]

Common features and characteristics

|dentify inconsistencies and defects within the models |

|dentify and prioritise risk areas —

Predicting system response and behaviour under various situations



Tools support for

Modelling tool example: Star UML

UML tool i C

Variety of diagrams
Class / Domain <l = —Es
Use case

Sequence



Modeling tools (D)

s starl B MBS O nteTeHanpe e tampa el S Betrart Syntaxsml \_J _J J
File Edit Format Model Yiew Tools Help =
LDezE& & X d¢h T8 A @, -100% - @ a @ |[z].

T Tahoma v 8 v A D O & <& 2 e = Bt =T, b % 7

Toolbox o x ‘Modél Management '(Modelrhflanagement} 1| ><f_ 'Nodel Explorer Ooax

e 200 | ] UML |2 Model Management| ELE (& &

Class—l_] |l # 7 Foundation
[} Select 2\ ® ] Behavioral_Elements

&) Subsystem ) = 1 <<metamodel>> Model_M

I Packaige - = 2 CorezModeitfement| " as) Model Management

£ +importedElemen fl +ownedElemer # £ Package
& Class 1 =
: v HelementImport ... i B Plodel

~> Interface = + & Subsystem
] Enumeration - - & ElementImport

f‘l Kind CorexNamespace | TNamespace

=] signal . -4 E -
= : solean + E Model Explorer :75 Diadqr.

5] Exception sackage: Package /\ i I .

& mportedElement: ModelElement Properties oo x|
] Port Corex6eneralizab oot :

(0] Part TR T [UMLClass] Elementimport

mDortT 5 /1 + Elcene:-

_| Association AR : :

@ Mame ElementImport

A
M nivartadfcer

¢ Stereotyp

Bt = —— ’ v Visibility QT PUBLIC
[4:37:07 PM] The Profile "UMLStandard" is loaded successfully. @ IsAbstract

[4:37:07 PM] The Approach "4p1viewModel" is loaded successfully, ! _
[4:37:24 PM] C:\Program Files\StarUML|Samplesi{UML 2.0) Interchange Metamodel Abstract Syntax.uml O Attributes (Collection)[S]

= = L M. Ninerakiom (T allackian N
Qutput I [¥] Message Properties [Z] Document

(UMLClass) ::Model_Management::Elementimport




Modeling tools (D)

Start Thread ManagementContext Application1 WebCluster1 TomcatNode1 TomcatNode2 TomcatMode1* TomcatNode2*

manage Application1 (a tomcat cluster),

start
— A
start(initialSize: 2:_-'
resize(2) )
[
start i
»
stan &
>
real-world software processes on
newly provisioned machines will
now start, by TomcatNodeX entities
create WM e
»
Install tomcat |
»
configure tomcat |
»
launch tomeat |
>
JMX connection »
»
JMX data (sensors)
install tomecat i
»
configure tomcat |
»
launch tomecat al
»
JMX connection nl
»
JMX data (sensors)
now, periodic sensors
will drive policies at
the WebClusteri antity
< JIMX data (sensors)
JMX data converted
to WebApp sensor
1o cluster
L sensor WebApp.CPU=60%
<+
policy sees that things are
healthy — nothing to do
o JMX data (sensors)
2 sensor WebApp. CPU=60%
policy sees cluster s HOT -
optimal cluster size now 3
resize(3) :
new entity (e.g. TomcatNode3)
will now be created, cf 1 and 2,
and that will start VM and
tomcat as 1* and 2* (above)
Start Thread ManagementContext Application1 WebCluster1 TomeatNode 1 TomcatMode2 TomcatMode1* TomecatNode2*

www.websequencediagrams.com




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and
logging

1.7 Tools for performance &
monitoring

1.8 Tools for specific testing
needs

2. Effective use of test tools

2.1 Potential benefits and risks
of tools

2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

The major benefit of static testing tools and modeling tools is the cost
effectiveness of finding more defects at an earlier time in the
development process.

As a result, the development process may accelerate and improve by
having less rework



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Test
design
tools

Generate test inputs or executable tests:
from requirements,

from a graphical user interface,

from design models (state, data or object)
or from code.

This type of tool may generate expected outcomes as well (i.e.
may use a test oracle)

They can save valuable time and provide increased
thoroughness of testing because of the completeness of the tests
that the tool can generate.




Test design tools

@ Test case Generator Editor

Rules And Naming convention

r1ie = =tH=anla ™~
) ruie avaiabie =




Test design tools

# Operating System Language Browser #
...... il windows 86abit [ Chrome latest @
____________________________________________________________ [talian Internet Explorer 8 &

______ i French Internet Explorer 8 "E
______________________________________________ ) French Chrome Iatest @
______ j German Internet Explorer 1DE
__________________________________________________ Spanish  Safarilatest @
______ Jl Chinese Simpl. Chrome latest F
N j Chinese Trad. Firefox latest @
lapanese Opera latest 0

i Lbuntu 1210

pacl LIbumtu 1210

1] Lbuntu 1210

Korean

Internet Explorer 1DE

J Italian

Internet Explorer IDE

Chinese Simpl.

French

k] Windows B 6dbit

_______________________________ German Chrome latest &
______ l Spanish Safari latest e
] Windows 7 Ultimate Chinese Simpl. Firefox latest e
______ Chinese Trad. Opera latest ﬂ
______ 3 lapanese Internet Explorer 8 &
____________________________________________________________ Korean Internet Explorer & E
g Windows XP home [talian Chrome latest &
______ B German Safari latest |
gl Windows ¥P home | EERIEN Firefox latest 2
| 23 REREEER i Chinese Simpl. Opera |atest 0
ad Windows XP home Chinese Trad. Internet Explorer 8 &
______ o lapanese Chrome latest E'
d Windows XP home  LSHEEN Chrome latest @

el Ubumtu 12,10 [talian Firefox latest <

Operating System

Language Browser
German Opera latest ﬂ
Spanish Chrome latest &

B Chinese Simpl. Opera latest ﬂ
Chinese Trad. Chrome latest ¢
~ lapanese Firefox latest E
Korean Firefox latest =
J French Safari latest B
ltalian Firefox latest 2
German Opera latest 0
Spanish Qpera latest 0
J Chinese Trad. Safari latest
lapanese Safari latest LE ]
j Korean safari latest @
French Firefox latest el
§ French Opera latest ﬂ
[talian Safari latest =
j Italian Qpera latest ﬂ
German Internet Explorer 8 &
German Firefox latest i

Spanish

internet Explorer 8 @&

j Spanish

Internet Explu:urerilDE]

Chinese Simpl.

Internet Explorer 8 &2

Chinese Simpl.

5
)

Lafari latest

Chinese Trad.

Internet Explorer JDE

3 lapanese

Internet Explorer JDEj

Korean

Opera latest




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Test data
preparation

tools

Manipulate databases or files to set up test data to be used
during the execution of tests

Benefit. they ensure that live data in a test environment is made
anonymous, for data protection.




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification
1.3 Tools for test management

Tools support for

srasrreestseciation .~ YW NICH test activities are supported by test data

1.6 Tools for execution and

logging preparation tools?

1.7 Tools for performance &

monitoring .

1.8 Tools for specific testing Common features of test data preparation tools

needs

Data can be selected from an existing database

2. Effective use of test tools
2.1 Potential benefits and risks

of tools Data can be created, generated, and altered for use in tests
2.2 Special considerations for o
tools Construct a large number of similar records — Volume tests

3. Introducing a test tool into an

e When to use?
During test specification and control — Test data management is difficult
Ensure the system under test is being tested realistically

Useful for performance and reliability testing



Tools support for

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification
1.3 Tools for test management

e o Which test activities are supported by test data

1.5 Tools for test specification

" ey preparation tools? T

e 1.7 Tools for performance &

monitoring Example: Slmple Iogin site [ Enter username |

e 1.8 Tools for specific testing
needs

I 1

L J

[ Enter password

Simple Login Page

2. Effective use of test tools Usemame ; Password : Login

:

e 2.1 Potential benefits and risks
e _ _ | Click “login”
« 2.2 Special considerations for Data need for testin g website
tools
3. Introducing a test tool into an LISt Of various usernames e
organization ) .
List of various passwords e
Database of existing users | Gotosite |

l

We do not want to create all this by hand! ®



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for test

Which test activities are supported by test data
preparation tools?

Concern: Coverage

Ensure all branches are tested at least once

Generate data for this purpose

Example

Invalid combination of username and password

Valid combination of username and password




1. Types of test tools

1.1 Tool support for testing

1.2 Test tool classification

1.3 Tools for test management

1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and

logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

N

. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for

tools

3. Introducing a test tool into an
organization

Tools support for

Which test activities are supported by test data

preparation tools?

Test data for blackbox-testing

No data

Valid / Invalid data sets

lllegal data sets

Equivalence and Boundary data sets
Decision table data sets

State transition data sets

Use case data sets

/000

Simple Login Page

Username :
>

Password :

Ll




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Which test activities are supported by test data

preparation tools?
Test data for security testing

Confidentiality

Test data to verify correct encryption
Integrity

Test data to verify correct information provided
Authentication and authorisation

Test data to verify correct identity management

Combinations of users, roles, operations

k
0



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and

logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing

needs

N

. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for

tools

3. Introducing a test tool into an
organization

Tools support for

Which test activities are supported by test data

preparation tools?

Test data for performance testing
Real data

Test data obtained from users
Load

Large amounts of test data can be produced
Maintenance

Test data from the production environment

/eo0e0

&




Test data preparation tools

DTM Data Generator

Realistic data for database testing purposes

]!

EDIT

=Features =Revision History = 0On-line Documentation = Press releases = 3creenshots - Downloads = SDK - Order

o FEL T DTM Data Generator Screenshots
« OTH Schema Reporter
« DTM Migration Kit ) Main program window. Rule list. )
+ DTM Data Generator i;z DTM Data Generator Enterprise [D:\Projects And Files\NorthWind.dgp] |_I_I—J':' ) |t
= DTM Data Editor File Project Rule Tools Plug-ins  Help
« OTH DB Stress N . 2
L DE-diaNFdr vwe
« OTM Data Modeler
AEC . [
= OTM Data Scrubber 13 Project 135% Data Generator Project (14 rules)
« OTW Data Comparer || G- j Properties i,
+DTM Schema Comparer ||| . Rule definition Cenerate  Active  Mote
@ output ‘ Atid Data Rule
«DTM Query Reporter || . S0l Prologue SEL Clear Rule, 14 tahlels) 14 Yes
. Schema Inspector . Generator for "Categaries', sppend 10004500 Yes
DR || . S0 Epilogue oL . - ‘ Addl File Rule |
. OTM DB Event ,_"l Generator for "CustomerDemographics’, append 10000500 Yes
..... @] Report Generatar for 'Customers', re ]
| replace 200500 Ve
= DTMEME Cenerator A . . Acld Tables Rule
2 Wariahles Generator for 'Employees', sppend 1000500 Yes
« OTM Flat File Generator . —_———
..... i Global Generator for ‘Region’, append 10000300 Ves ————————————
» Product Line o ' ‘ Add Ohjects Rule
ronane IS
G Generator for "Suppliers', append 10005500 Yes —_—
2" Named Generators Generatar for Territaries’, append 10008500 Yes ‘ Add Clear Rule |
fad: e
_;3 BLOB Loader Generator for "CustomerCustomerDemo’, sppend 10000300 ez
» Support and Cont f;'} Mgy ation Tool Generatar for 'EmployeeTerritaries’, append 1000400 vYes
S ; Generator for "Orders', append 10005500 Yes —
: Site Searc \ ) Execution Console ' .
PEEsET R Report Generator for ‘Products’, append 10004500 Yes ‘ Eoitfule |
..... ) (= a[n] —_—
D | d i* Generator for "Crder Detailz™, append 10004500 Yes —
OWNIOAC |- { Log File ‘ Remove Rule |
= - L
Demo i - s — =
..... 22 Interface ‘ L ‘ | Dhowwn ‘
----- | Rule and Project -
----- } Execution ‘ Report... |
----- D) Date and Time ————————
2 Run Checked
B ER Mol ‘ Hn Lhecee ‘
R SeL Console ‘ Run &l ‘
Connected to SOL Server Mative Client 10.0: Sdbotorthyind [Local Morthwind DBE]




Test data preparation tools

SIMPLY EXPLAINED

I'M QWERT,
I'M LIVING IN THE
ASDF STREET

TEST USER



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support

Test
execution
tools

Enable tests to be executed automatically using stored inputs &
expected outcomes

The scripting language allows to manipulate the tests with little
effort(i.e. repeat the test with other data)

Can also be used to record tests(capture &playback tools)




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Levels of scripting

Linear Structured Shared
Scripts Scripts Scripts

Data-Driven
Scripts

Keyword-driven
Scripts



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Example: Simple Login Form

Test with different combinations of username and password

Simple Login Form

Username :

Password :

Login

Problem: Necessary to write three scripts for three different combinations?

1. Go to login page

2. Type username “Hansen”
3. Type password“oslo123”
4, Click “Login” button

1. Go to login page

2. Type username “Olsen”

3. Type password“bergen456”
4. Click “Login” button

1. Go to login page

2. Type username “Jensen”

3. Type password“harstad789”
4. Click “Login” button




Tools support for

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification Example Slmple Logln Form

1.6 Tools for execution and

logging This test approach is time-consuming

e 1.7 Tools for performance &
monitoring

Solution: Separate test script from data (username, password) — No hard-coding

e 1.8 Tools for specific testing
needs

One script retrieves different combinations of username and password
2. Effective use of test tools
e 2.1 Potential benefits and risks I
of tools 1 |
e 2.2 Special considerations for 1. Go to page Username Password
tools e "
2. Type username “file.nextUsername() Hansen oslo123

3. Introducing a test tool into an 3. Type username “file.nextPassword()" Olsen bergen456
organization 4. Click ”LDgin” button

Jensen harstad789




Tools support for

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and — [5 Cri ptl]
logging
e 1.7 Tools for performance & . . . 1. Goto page
T oo tost Keyword-driven scripting 2. Type username “file.nextUsername()”
. .8 Tools for specific testing - ”
needs 3. Type username “file.nextPassword)

R Keywords symbolising actions (functionality) 4. Click “Login” button
. ective use of test tools

« 2.1 Potential benefits and risks “One level up” from data-driven scripting [script2]
of tools .
1. Click on user avatar

e 2.2 Special considerations for Can Write fests U Sin ke Ords _
tools g KEyW 2. Click “Change password”
3. Introducing a test tool into an “‘What to test, rather than how to test it” 3. Type current password
organization - 4. Type new password
Keyword Script 5. Click “Confirm” button
Login scriptl
& P [script3]

CH_password script2 1. Click on user avatar

Logout script3 2. Click “Logout” button




Test execution tools

k@] Java - Selenium/src/JavadomainTestjava - Eclipse

(o e

File Edit Source Refactor Navigate Search Project

(C g

- HrQvQ- @

3 Package Explorer &2 gt JUnit

L AjaxAwuthentication
7 AjaxAutoComplete
1] Database
L0 ImageMouseOver
J JqueryAutoComplete
177 isonAccess workina
= Selenium

B src

i (default package)
J] JavadomainTest.java
JRE System Library
JUnit4
Referenced Libraries

o mm

i

= Servers

J TimeAjax

Run

Window Help

— e 1 a |y vl ow & v ® S - -

|J] JavadomainTest.java £3

import org.junit.Test;

import com.thoughtworks.selenium.DefaultSelenium;
import com.thoughtworks.selenium.Selenium;

public class JavadomainTest{

bublic void jdtesting() throws InterruptedException{

Selenium selenium =
selenium.start();
selenium.open(”/");
selenium.windowMaximize();
selenium.windowFocus();
selenium.type(” i
selenium.click(
Thread.sleep(20000);
selenium.click("//*[@id="rso"']/1i[1]/div/h3/a/em");
Thread.sleep(80000);

selenium.close(); to close th

selenium.stop();

new DefaultSelenium("localhost”,4444,"firefox","http

}
i

Problems | @ Javadoc | |, Declaration | B2 Console &2 o6 Servers

1//goo

<terminated> JavadomainTest [JUnit] C:\Program Files (x86)\Java\jre7\bin\javaw.exe (Dec 27, 2012 10:58:44 PM)

Writable

Smart Insert

.com");

[
~

L%

— 1

5 |85 Java | 52 Java EE

] Task List 23

@ Connect Mylyn

¢t to your task and ALM tools or
2 local task,

5= Outline &2 =
S BV Y e W
import declarations

(® JavadomainTest
@ jdtesting()




Test execution tools

o9 Big.Fat.Dish - Microsoft Visual Studio o e | ==
File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

»)  Testrun completed Results: 17/17 passed: Item(s) checked: 0

Result
42l Passed
2@ Pasced
¢i|@ Passed
421 Passed
g,j.‘ Passed
¢=1@ Passed
¢Z]@ Passed
¢i|@ Passed
¢z @ Passed
2@ Passed
¢i|@ Passed
1@ Pazsed
gj.,‘ Passed
42l Passed
2@ Passed
¢i|@ Passed
421 Passed

Test Results
Ready

Test Name

LogOff_LogsOutandRedirects
Register_Post_ReturnsViewlfRegistrationFails
Register_Post_ReturnsViewlfModelStatelsinvalid
LegOn_Post_RetumnsViewlfiMedelStatelsinvalid
LegOn_Get_ReturnsView
ChangePassword_Post_ReturnsViewlfChangeP asswordFails
Register_Post_ReturnsRedirectOnSuccess

Index

WithReturnUrl
LogOn_Post_ReturnsRedirectOnSuccess_WithoutReturnUd

LogOn_Peost_ReturnsRedirectOnSuccess

ChangePasswerd_Post_ReturnsViewlfMedelStatelsinvalid
ChangePasswordSuccess_ReturnsView
Register_Get_ReturmsView
ChangePassword_Get_ReturnsView
LogOn_Post_ReturnsViewlfValidatelserFails
ChangePassword_Post_ReturnsRedirectOnSuccess

About

Project

Big.Fat.Dish. Tests
BigFat.Dish Tests
Big.Fat.Dish Tests
Big.Fat.Dish. Tests
Big.Fat.Dish Tests
Big.Fat.Dish. Tests
Big.Fat.Dish, Tests
Big.Fat.Dish Tests
Big.Fat.Dish Tests
Big).Fat.Dish Tests
Big.Fat.Dish Tests
Big.Fat.Dish. Tests
Big.Fat.Dish Tests
Big.Fat.Dish Tests
Big.Fat.Dish. Tests
Big.Fat.Dish Tests
Big.Fat.Dish. Tests

Error Message

Duration
00:00:00.0206167
00:00:00.0120230
00:00:00.0007535
00:00:00.0014254
00:00:00.000572
00:00:00.0105882
00:00:00.0006431
00:00:00.0003837
00:00:00.0017549
00:00:00.0005138
00:00:00.0004918
00:00:00.0004222
00:00:00.0005678
00:00:00.0005879
00:00:00,0005958
00:00:00.0007135
00:00:00.0004423
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g “Jusing System; L (o4 Sclution 'Big.Fat.Dish’ (2 projects)
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1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Test harness
[ unit test

framework
tools (D)

Facilitate the test of components of a system - simulating the
environment in which that test object will run.

They may be called unit test tools when they have a particular focus on
the component test level.




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Test harness and unit test framework tools (D)
The two types are similar

Support tools for testing individual components or software units

Harness: Stubs and drivers — Small programs that interact with software

Unit test framework tools — Support for object-oriented software

When are these tools used?

During test execution and logging



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Test harness tools (D)
“Enabler” that does all the work of:
(i) Executing the tests, using
(i) Atest library, and

(iii) Generates reports

Test
Cases

Requires that the test scripts are designed to

(iv) Handle different data, and

(v) Test scenarios

System
Under Test
2. calls
1. reads - 3. collects N Actual
Test Results
Harness

5. pT{W wﬂﬂres

Status Expected
Report Outcomes



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Drivers

Calls the component to be tested

Driver

In other words: A component that calls the Tested Unit

Stubs —

Called from the software component to be tested

In other words: A component the Tested Unit depends on

—?ested Uni—

Partial implementation

Stub

Fake values



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Characteristics of test harness and unit test framework tools

Supply inputs to the software being tested

Receive outputs generated by the software being tested
Execute a set of tests within the framework

Record pass / fail results of each test

Store tests

Coverage measurement at code level

Provide support for debugging



Test harness/unit test framework tools (D)

[Test]

public void RhinoMocksDemo()
:

1

mocks = new £);

* MOCKS

emailBuilder = mocks.CreateMock<!] >();

emailSender = mocks.CreateMock<IEmai ()3
E email = new Email();
// set expectations
=xpect.Call(emailBuilder.Create()).Return(email);
emailSender.Send(email);
mocks.ReplayAll();

reporter = new R (emailSender, emailBuilder);

reporter.SendSomeEmails();
mocks.VerifyAll();



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and
logging

Tools support for

1.7 Tools for performance &

monitoring TESt
1.8 Tools for specific testing com pa ratan

needs

2. Effective use of test tools

2.1 Potential benefits and risks
of tools

2.2 Special considerations for

Determine differences between files, databases or test results

Test execution tools include dynamic comparators, but post-execution
comparison may be done by a separate comparison tool.

Atest comparator may use a test oracle, especially if it is automated.

tools

3. Introducing a test tool into an
organization



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification
1.3 Tools for test management

Tools support for

snamespeaion | €St cOMparators are used when the executed test

1.6 Tools for execution and

ogging generates a lot of output.
1.7 T::; ’{;r performance &
18 Toosorspeifc testing Testing is more than providing inputs

Need to check if software produces the correct result

2. Effective use of test tools
2.1 Potential benefits and risks

of tools Compare actual outcomes to expected results

2.2 Special considerations for
tools

Two ways of comparing results

3. Introducing a test tool into an
organization

Dynamic comparison — Comparison done during test execution

Post-execution comparison — Comparison performed after test has finished

Software under test is no longer executing



Tools support for

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

srasren ezt 1€ST COMparators are used when the executed test

1.6 Tools for execution and

logging generates a lot of output.
e 1.7 Tools for performance &

monitorin . .
e 1.8 Toolsfir specific testing Dyn a m I C CO m p a rl S O n

needs

Best done by test execution tools

2. Effective use of test tools

Lo nialbenefits andrisks Useful when actual results do not match expected results in the middle of a test
e 2.2 Special considerations for . ]
tools Tool may be programmed to take recovery actions / go to a different set of tests

3. Introducing a test tool into an

organization E X El m p | e

Good for comparing wording of an error message

Does the pop-up message match the correct wording for that error message?



1. Types of test tools

Tools support for

1.1 Tool support for testing
1.2 Test tool classification
1.3 Tools for test management

P e Test comparators are used when the executed test
e generates a lot of output.

1.7 Tools for performance & . .

D Post-execution comparison

1.8 Tools for specific testing
needs

Done by a separate, standalone tool (not test execution tool)

2. Effective use of test tools

2.1 Potential benefits and risks >> Test comparator / test comparison tool
of tools
2.2 Special considerations for Best for comparing large amounts of data
tools

3. Introducing a test tool into an Exa m p | e

organization

Comparing the contents of an entire file
Does the produced file match the expected contents of that file?

Comparing a large set of records from a database to the expected contents



Test comparators

-Gl EF Test Data Comparator 3 =0
_ _ ! Test Data
i ! £ In | Expected | 45 Actual

mohiMoney = new Money{amount, cur,.... <Y

armaounkt (& ink g [0..5] q

CUFFEnCY () java.lang. skring

obiMoney @ junik,samples. money, Ma. .,

<expected exception = Throwable <no excepkion = <no excepkion =

— retWalue = objMoney, equals{anCbject)  xY

anCbiject (& java,lang. Object

retvalue boolean

<expected exception = Throwable <no excepkion > <no excepkion >

Test Data Comparator loaded.



Test comparators

Mathematica Development User Guide = Tasks = Welfram MUnit Tester

The Test Comparator

The test comparator is a useful feature for seeing exactly what the error is in a test failure.

First, you should run a test file or test suite. Then select one of the test failures: this should show the expected and actual results in the test report. A
sample is shown in the following.
¥ Munit 57 Y =

File: Test.mt
]

[ |

+- 3 Passed Tests (2]
= ﬂﬁt Failed Tesks (1)
“Jﬁt Tesk-20091 228-E904T7!

Expected output;
1+ fun[="z2]

Actual oubput:
1+ fun[x]~z



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Coverage
measurement
tools (D)

Can be intrusive or non intrusive (depends on the measurement
technique used)

Measure the percentage of specific types of code structure that
have been exercised




Coverage measurement tools (D)

2 NCover Code Coverage Report = Microsoft Internet Explorer il =8

ZrfIE) REE FTW BREADR WD ANTH | 4
(O -©- X B % Lus Joamam @310 v - B E

NCover Code Coverage Report

Expand | Collapse

Modules summary

BC.Function R .01
Module BC.Function
3C.Funetion FO102.LoginBC hoo.s
BC Function FO105 VarsChaPtlBC oo
BC.Function FO106 . LoginIDChgBC [BOE 02.04%:
3C.Function FO108.MailaddrChgBC 0 as.975
B Function FO109.CrtctTelBC BES 96.55-
«chor 100
get_DACExecutor N 75
GetintctTelNum FromDE 100%:
set_DACExecutor 100
UpdCntctTelNumFrom DB 100%
WVisies Lime End Column End Document
100 100 13 49 Y e BB CYFunction\FO 109\ CntctTelBC.cs
] 102 104 13 129 Ve BB CVFunction\FO 1 09 CnitctTelBC.cs
1 106 106 17 45 Wit ie U8 CYFunctionVFO 1 094CntctTelBC.cs
1 102 102 13 72 Wihie BB CYFunctionVFD 1 094C ntctTelBCocs
1 110 11z 13 &8 Wihie BB CYFunction\FOD 1 09\CntetTolBCocs
1 114 114 13 73 W e BB CWFunction\FO 109\ CrtetTelBC.c2
1 11 1= 1% Al L kI8 AR sl s B0 1 AS S nre b Tl B =




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and
logging

1.7 Tools for performance &
monitoring

1.8 Tools for specific testing
needs

2. Effective use of test tools

2.1 Potential benefits and risks
of tools

2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Security
tools

Search for specific vulnerabilities of the system




Modules

Title Screen
Firewsall

File Permissions
AccountSecurty
BootSecurty
securelnetd
DisableUserTools
Configure Misc PAM
Logging
Miscellaneous Daemons
DHS

Apache

Printing

FTP

THMPDIR

End Screen

Question

Ezplanation
(Tk User Interface)

wl. 2. 0. precelease

Please answer all the guestions teo build a more secure system.

The Hext and Back buttons nawigate forward and backward in the
questions database. Changes made in the Answer field are *only*
sawed when you push the Next button! The "modules" in the
questions database are listed to the left. Tou can jump to

the start of any module simply by clicking on its name.

Some gquestions hawe two levels of explanatory text, which you
can adjust with the Explain Less/More button.

Please address bug reports and suggestions to jayBhbastille-linux. org
Bugs in the Tk user interface are the fanlt of allenp@nwlink. com.

Answer

Back Mext Ezplain Less



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and
logging

1.7 Tools for performance &
monitoring

1.8 Tools for specific testing
needs

2. Effective use of test tools

2.1 Potential benefits and risks
of tools

2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Performance
testing/

load testing/

stress testing
tools

Monitor and report on how a system behaves under a variety of
simulated usage conditions.

They simulate a load on:
- an application, a database, or a system environment.

They are often based on automated repetitive execution of tests,
controlled by parameters.




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Dynamic
analysis tools

(D)

Find defects that appear only when software is executing (i.e. memory
leaks)

They are typically used in component and component integration testing




‘B Windows Task M

anager

File Options View

Applications | Processes

Help

services | Performance | Metworking | Users

Image Name

iexplore.exe *32
sqlservr.exe
firefox.exe *32
devenv.exe *32
OUTLOOK,.EXE *32
sychost.exe
spotify.exe =32
chrome.exe *32
Skype.exe *32
UltmaTestCaze. ex...
chrome.exe *32
chrome.exe *32
explarer.exe
chrome.exe *32
POWERPNT.EXE *32
ReportingServicess. ..
chrome.exe *32

User Mame

raluca.madalina
METWORK SERVICE
raluca.madalina
raluca.madalina
raluca.madalina
SYSTEM
raluca.madalina
raluca.madalina
raluca.madalina
raluca.madalina
raluca.madalina
raluca.madalina
raluca.madalina
raluca.madalina
raluca.madalina
METWORK SERVICE
raluca.madalina

CPU | Memory (Private...

953 488 K
811276 K
307 012K
236 440 K
201892K
201072K
156 220 K
146 760 K
136 352K
112 124K
91056 K
33 300 K
80 332K
75 664 K
71852K
71044K
01 112K

Command Line

"C:\Program Files (x88)\Internet. ..
"C:\Program Files\Microsoft SQL ...
"C:\Program Files (x&6)\Mozilla F. ..
"C:\Program Files (x8a)\Microsof, ..
"C:\Program Files (x88)WMicrosof...
C:\Windows\System32\evchost. ...
Spotify.exe JUPDATECOMPLETE
"Ci\Users\raluca. madalina\AppD...
"C:\Program Files (x88)\Skype'P...
"Ci\Jsersiraluca. madalina\AppD...
"Cr\Users\raluca. madalina\AppD. ..
"Ci\Users\raluca. madalina\AppD...
C:\Windows\Explorer. EXE
"Ci\Jsersiraluca. madalina\AppD...
"C:\Program Files (x86)\Microsof. ..
"C:\Program Files\Microsoft SQL ...
"Ci\Users\raluca. madalina\AppD...

Description

Internet Explorer

S0L Server Windows MT - 64 Bit
Firefox

Microsoft Visual Studio 2003
Microsoft Cutlook

Host Process for Windows Services
Spotify

Google Chrome

Skype

UtcDesigner

Google Chrome

Google Chrome

Windows Explorer

Google Chrome

Microsoft PowerPoint

Reporting Services Service
Google Chrome

m




Tools support for

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging )
- 1.7 Tools for performance & Test data for performance testing (e00 N\

monitoring

. 1.8 Tool! ific testii
needgo s for specific testing Rea I d a t a3

. Effective use of test tools Test data obtained from users

e 2.1 Potential benefits and risks

of tools L oa d

e 2.2 Special considerations for
tools

N

Large amounts of test data can be produced
3. Introducing a test tool into an

QORI Maintenance ‘ ‘

Test data from the production environment



1. Types of test tools

Tools support for

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and

O o erormance & Tests should reflect realistic (correct) scenarios
T:’:Z::}irspedﬁctest,-ng Systems are often required to handle significant load / interactions
needs

Inadequate / insufficient testing compromises system quality

2. Effective use of test tools
2.1 Potential benefits and risks

of tools Setting up test data — Significant effort

2.2 Special considerations for

fools Extensive range or volume of data needed
3.1 duci [ i . . .
ovganization. Creating this data can be very resource-consuming

Test data preparation tools help us manage this effort



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Common features of test data preparation tools
Data can be selected from an existing database
Data can be created, generated, and altered for use in tests

Construct a large number of similar records — Volume tests

When to use?

During test specification and control — Test data management is difficult
Ensure the system under test is being tested realistically

Useful for performance and reliability testing



testing/ testing/ testing tools

g HP LoadRunner Controller - Scenariol - [Run]

File View Scenario Monitors Results Diagnostics Tools Help
Gu | b L% £ K| 2

Group Name Down Pendng It Ready Run Rendez Passed Failed Error Gradual Exling Exiling Stopped ' 2 —I Running Yusers 9
4 —
1 0 0 0 0 5 0 0 0 0 4 0 1 ] Stop Elapsed Time 00:02:35 (R mimcss)
HeoldPWPwWith| | 5 4 1 =
4« eset Hits/Second 762 (last 60 sec)
(11} Vusers... Passed Transactions ﬁ - - Q
#© Run/Stop Vusets... I Failed Transactions 0 Q
Erors 1]
11 Pause Scheduler I Q
Available Graphs x| Running Vusers - whole scenario Trans Response Time - whole scenario User Defined Data Points - whole scenario Total Trans/Sec (Passed) - whole scenario
{Running Vusers 14 10 Possssessssssssses T35 e :
Uset Defined Data Points / 230 g
Chabiedine 8 poss 15~ | 15
x Statistics g / ® 25 g
vkh Erroes § 6 poss = 20 I8 4 f
=] Transaction Graphs 5 4 RIS | 815 §
Trans Response Time - > 4 g 10 = S T ]
s - oo ? o® » - ¢
Trans/Sec (Passed) ] & S PR I Y o sl = _;' \/ \‘; \ j\\( ‘]f

Trans/Sec [Faled Stopped)

Total Tra c [Passed)

=} 'Web Resourc

00:00:30 00:01:00 00:01:30 00:02:00
Elapsed Time

Hits per Second - whole scenario

00.0‘0:30 00:01:00 00:01:30 00:02:00
Elapsed Time (Hour:Min:Sec)

Windows Resources - Last 60 sec

Elapsed Time (Hour:Min:Sec)

Throughput - whole scenario

00:00:30 00:01:00 00:01:30 00:02:00
Elapsed Time (Hour:Min:Sec)

Error Statistics - whole scenario

Theoughput v

HTTP Responses per Second = REBHS %

Pages Downloaded pe: Second - 400,000

Retiies per Second 3 20 g 300.000 E

C clions i 15- £ 00 o .

& % % > 200.000 ° =

Con ions per Second 10 & ° ° ° TS ‘ :

SSL per Second 5 L ~ 100.000 o0 5% T o

=] System Resource Graphs raanad : !

Windows Resources 00:00:30 00:01:00 00:01:30 00:02:00 00:00:00 00:01:00 00:02:00

HINTY Reeniineose _'_J Elapsed Time (Hour:Min:Sec) | Elapsed Time (Hour:Min:Sec) Elapsed Time (Hour:Min:Sec) Elapsed Time
Colos [scale [Status [Max [Min Avg |std |Last
[ i Running 10,000 0,000 7471 N/A 10,000
I 1 Ready 0,000 0,000 0,000 N/& 0,000

1 Finished 0,000 0,000 0,000 NZ& 0,000

[ 1 Eor 0.000 0,000 0,000 NZ& 0.000

Design Run [ Diagnostics for J2EE/NET |



File Edit

testing/

Run Options Help

testing/

-1/110
? 1
| Graph Results
o #® HTTPRequest Name: Graph Resuits
[<] Graph Resultz Comments:
2esults in Table | 2
Lol | Write results to file /| Read from file
gregate Report |
Filename Browse... Log/Display Only: Errors Successes Configure
¥ |
R | Graphs to Display v/ Data v Average v Median |v Deviation ) Throughput
<*] Craph Resuliz |
’ D ; ‘ “ e e Ny S e M < L7 8 p———g T O PRLE Ny B
=] ViewResults in Table | 410 ms o n S . ‘/""' . d t
[] Aggregate Repont | S -
s.plod - -
HTTP Request ‘
aph Results
<] ViewResults in Table |
=] Aggregate Repont
¢ Er aniteiefon ner |
? ,‘h—T:‘P:qn:;' |
] Craph Resulis i
Tew ts in Table
<] Aggregate Report |
i§ Workgench
) —
~“‘~“_h
" h"ﬁﬁ
~__~‘~
T
' TAT— AEUTER 3
Lo 3 At T Ty Lo »,4—;';7-' 7 AT S
oms | T »|

Latest Sample 21
Throughput

Average 514

No of Samples 10000
- Median 415

Deviation 1452 7 /minute

testing tools




1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

Monitoring
tools

Are not strictly testing tools but provide information that can be used for
testing purposes.

Analyze, verify and report on usage of specific system resources, and
give warnings of possible service problems.




(%) File Action View Window Help -|a
e A i REECN 7 fos
(=) Perfnrm_ancra ¥ v| ':EF' ® ; | e D | I | E
4 | gm Monitoring Tools
| B= Performance Monitor
4 | - Data Collector Sets =L
| A User Defined
4 | n System 801
System Diagnostics
System Performanc 804
12| Event Trace Sessions
i, Startup Event Trace Ses 704
4 | [] Reports
. ﬂ User Defined
a i System 29
[ System Diagnostics
L System Performanc 501
401
301
201
10+
13:39:33 13:39:46 13:39:56 13:40:06 13:40:16 13:40:26 13:40:36 13:40:46 13:40:55 1. 134111
Last 10,663 Average 10,167 Minimum 0,520 Maximum 32119 Duration 1:40
Show Color Scale Counter Instance Parent Object Computer
| [v — 10 % Processor Time _Total --- Processor Information WWWSWN-WS-05L-429
4 I 2




1. Types of test tools

e 1.1 Tool support for testing

e 1.2 Test tool classification

e 1.3 Tools for test management

e 1.4 Tools for static testing

e 1.5 Tools for test specification

e 1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Tools support for

* There are tools specialized for use in a particular type
of application.

Vs

performance testing tools specifically for web-based applications

dynamic analysis tools specifically for testing security aspects.

 Example of targeted areas: embedded systems.



Tools support for

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

Testers may use:

1.3 Tools for test management

1.4 Tools for static testing * WO rd processor
1.5 Tools for test specification
1.6 Tools for execution and * Sprea dsheets
logging
* 1.7 Tools for performance & as a testing tool, but they are often used to store:
monitoring
e 1.8 Tools for specific testing o teSt d esl g ns
needs .
* fest scripts
2. Effective use of test tools
e 2.1 Potential benefits and risks * teSt d ata )
of tools

e 2.2 Special considerations for
tools

* Testers may also use SQL to set up and query databases containing test data.

3. Introducing a test tool into an
organization

* Tools used by developers when debugging, to help localize defects and check their
fixes, are also testing tools.

* Itis agoodidea to look at any type of tool available to you for ways it could be used
to help support any of the testing activities.



Effective use of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification v'LO: Summarize the potential benefits of using test

1.6 Tools for execution and

logging tools in the software life-cycle

1.7 Tools for performance &
monitoring

1.8 Tools for specific testing

needs v’ LO: Summarize the potential risks of using test tools
2. Effective use of test tools in the SOftWC”'e Ii_fe-CyCIe

2.1 Potential benefits and risks
of tools

2.2 Special considerations for

FoR v'LO: Summarize the potential risks of test automation
in the software life-cycle

3. Introducing a test tool into an
organization

v'LO: Remember the special considerations for test
execution tools, static analysis tools and test
management tools



Potential benefits and risks

1. Types of test tools

e 1.1 Tool support for testing

e 1.2 Test tool classification

e 1.3 Tools for test management
e 1.4 Tools for static testing

e 1.5 Tools for test specification
e 1.6 Tools for execution and

* Simply purchasing or leasing a tool does not

e 1.7 Tools for performance &

- mff guarantee success with that tool.

2. Effective use of test tools
e 2.1 Potential benefits and risks

I * Each type of tool may require additional effort to
achieve real and lasting benefits.

tools

3. Introducing a test tool into an
organization



Potential benefits and risks

1. Types of test tools
e 1.1 Tool support for testing
e 1.2 Test tool classification

e 1.3 Tools for test management

Potential
benefits of
using tools :

e 1.4 Tools for static testing
e 1.5 Tools for test specification
e 1.6 Tools for execution and

logging

e 1.7 Tools for performance & . ;
monitoring Reduced repetitive work ( running

e 1.8 Tools for specific testing reqression tests . Me-2n tern 0 the
D same test data. Etc)

2. Effective use of test tools

o 2.1 Potential benefits and risks Greater consistency and

2 soarial considerations repeatability ( tests executed by a

° . peciai consiaerations jor .

tools tool, tests derived from
requirements).

3. Introducing a test tool into an
organization

Objective assessment (static
measures, coverage).

Ease of access to information
about tests or testing (statistics /
graphs about test progress,
incident rates, performance)




Potential benefits and risks

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

Greater consistency and repeatability

1.6 Tools for execution and
logging
* 1.7 Tools for performance & People tend to do the same tasks in a slightly different way

monitoring

*  1.8Tools for specific testing Distractions affect human performance

needs

S s Doing more than one task simultaneously
e 2.1 Potential benefits and risks

of tools Interruptions by peers / co-workers

e 2.2 Special considerations for
tools

N

Fatigue and personals issues

3. Introducing a test tool into an

organization External pressures

Tools will reproduce the exact same procedure as previously

/\
A



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

N

. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for

tools

3. Introducing a test tool into an
organization

Potential benefits and risks

Objective assessment

Humans are prone to make errors
Subjective preconceived notions and bias toward verification
Testing tools on the other hand ...
Objective “preconceived notions”
Assessment — Repeatable and consistently calculated
Cyclomatic complexity, nesting levels

Coverage, system behaviour, incident statistics



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

N

. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for

tools

3. Introducing a test tool into an
organization

Potential benefits and risks

Ease of access to information about the tests or test effort

Information presented visually
Easier for the human mind to understand

Chart, graphs > Long list of numbers

Special purpose tools provide features directly
Statistics and graphs
Incident rates

Performance

a()



Potential benefits and risks

1. Types of test tools
e 1.1 Tool support for testing
e 1.2 Test tool classification

e 1.3 Tools for test management .
Potential
risks of
using tools:

e 1.4 Tools for static testing

e 1.5 Tools for test specification

e 1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

Unrealistic expectations for the tool
(functionality & ease of use).

e 1.8 Tools for specific testing

needs Underestimating time, cost and effort for the
introduction of a tool (training, external
2. Effective use of test tools exp EI'tiSE.‘}.
e 2.1 Potential benefits and risks
of tools
’ f;i,sspec'alCons'demt'o"sf or Underestimating the time and effort needed

to achieve significant and continuing benefits
from the tool

3. Introducing a test tool into an
organization

Underestimating the effort required to
maintain the test assets generated by the
tool.

Over-reliance on the tool (replacement
where manual testing would be better).




Potential benefits and risks

1. Types of test tools
1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management TOO I sdren Ot ma gi C !

1.4 Tools for static testing

1.5 Tools for test specification

e oo Jor execution and They can do very well what they have been designed to do, but they
" entering o omance & cannot do everything.

e 1.8 Tools for specific testing
needs

The tester concentrates on

2. Effective use of test tools

i;clt::;entialbenefits and risks - What ShOUId be tested
* 22 Sgecial consderationsor - what the test cases should be

- how to prioritize the testing

3. Introducing a test tool into an
organization

The tool user concentrates on
- how best to get the tool to do its job effectively
- how to give increasing benefit from tool use



Special considerations:

1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management

T e A e This type of tool often requires significant effort in order to achieve
1.5 Tools for test specification H - o H
1.6 Tools for execution and Slgnlflcant beneflts'
logging
e 1.7 Tools for performance &
monitorin . . .
. 1.8 Tools for speciic testing e Capturing tests by recording the actions of a manual tester seems
needs attractive, but this approach does not scale to large numbers of
2 fecthe wecftestiools automated tests. This type of script may be unstable when
. .1 Potential benefits and risks
of tools unexpected events occur.
2.2 Special considerations for
tools
3. Introducing a test tool into an e Data-driven approach: separates out the test inputs (the data) and

organization

uses a more generic script that can read the test data and perform
the same test with different data.

* In a keyword-driven approach: the spreadsheet contains keywords
with the actions to be taken (also called action words), and test data.
Testers can then define tests using the keywords.



Special considerations:

1. Types of test tools
1.1 Tool support for testing
1.2 Test tool classification
1.3 Tools for test management
1.4 Tools for static testing
1.5 Tools for test specification  The design of the load to be generated by the tool
1.6 Tools for execution and
logging
e 1.7 Tools for performance & . .
monitoring * Timing aspects
e 1.8 Tools for specific testing
needs

2. Effective use of test tools * How to interpret the information gathered.

e 2.1 Potential benefits and risks
of tools

2.2 Special considerations for

et * These tools need tester with expertise in performance testing to
N B S S. design the tests and interpret results.

organization



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools
e 2.1 Potential benefits and risks
of tools

2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Special considerations:

 There is a risk that the changes to make old code to conform to new
standard will introduce an unexpected side-effect.

* These tools applied to source code can enforce coding standards,
but if applied to existing code may generate a lot of messages.

* A gradual implementation with initial filters to exclude some
messages would bean effective approach.



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools
e 2.1 Potential benefits and risks
of tools

2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Special considerations:

* They need to interface with other tools or spreadsheets in order
to produce information in the best format for the current needs of
the organization.



Introducing a test tool into an

1. Types of test tools
1.1 Tool support for testing
1.2 Test tool classification

organization

1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and

logging
Tt v'LO: State the main considerations for introducing a
| new test tool to an organization

2. Effective use of test tools

L benefits andrisks v'LO: State the goals of a proof-of-concept for a test
" 22 opecialconsiderationsfor tool, with the scope of evaluation and pilot

3. Introducing a test tool into an

erganization v'LO: Explain the success factors for the deployment of
a new test tool into an organization



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification

1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

N

. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for

tools

3. Introducing a test tool into an
organization

Introducing a test tool into an organization

The main considerations in selecting a tool for an organization include:

Assess the organizational maturity, strengths and weaknesses

Evaluate against clear requirements and objective criteria.

A proof-of-concept to test the required functionality and determine
whether the product meets its objectives.

Evaluation of the vendor (including training, support and commercial
aspects).

|dentification of internal requirements for coaching and mentoring in the
use of the tool.



1. Types of test tools

1.1 Tool support for testing
1.2 Test tool classification

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and
logging

e 1.7 Tools for performance &
monitoring

e 1.8 Tools for specific testing
needs

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools

e 2.2 Special considerations for
tools

3. Introducing a test tool into an
organization

Introducing a test tool into an organization

Introducing the selected tool into an organization starts with a pilot project,
with the following objectives:

Learn more detail about the tool.

Evaluate how the tool fits with existing processes and practices, and
determine what would need to change.

Decide on standard ways of using and maintaining the tool and the test.

Assess whether the benefits will be achieved at reasonable cost.



Introducing a test tool into an organization
1. Types of test tools

L2 Toolsupportfor esting Success factors for the deployment of the tool within an organization
.2 Test tool classification .
include:

1.3 Tools for test management
1.4 Tools for static testing

1.5 Tools for test specification
1.6 Tools for execution and

logging * Roll out the tool to the rest of the organization incrementally.
e 1.7 Tools for performance &

monitoring g
e 1.8 Tools for specific testing

needs

Adapt and improve processes to fit with the use of the tool.

2. Effective use of test tools

e 2.1 Potential benefits and risks
of tools . .« . . .

* 2.2 Special considerations for ¢ PFOVIde tra NI ng d nd CoaCh | ng/menton ng fOF nNnew users.
tools

3. Introducing a test tool into an
organization

Define usage guidelines.

* Implement a way to learn lessons from tool use.

Monitor the tool use and benefits.



