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Overview

• Definition of test automation
• What test activities can be automated?
• How to automate?
• Which test phases?
• TDD (test-driven development)
• GUI test automation
• Experience with test automation
• Tools
• Summary
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Problems in testing

Manual execution of test cases...
• requires a tremendous effort
• is monotonous and frustrating
• is affected by human mistakes

The only alternative is test 
automation!
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Definition of test automation

ISTQB glossary:

• The use of software to perform or
support test activities, e.g. test 
management, test design, test execution
and results checking.
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Distributed System Testing
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System
Under
Test

Test
Drivers

Test
Coordination
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What test activities can be
automated?
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Activities of the test process

Test 
evaluation

IDATG Test Execution Tool 
(e.g. SilkTest)

Test
specification

Test
logging

Test
planning

Test
execution

From requirements to
automated test cases

TEMPPO
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Extreme Programming (XP) 
and TDD

XP created 1996 by Kent Beck, its core
• change is inevitable
• change is essential
• change cannot be predicted
The solution is the “test first programming”

approach called TDD (test-driven 
development)

Use TDD to build software faster and 
better! 
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Test-driven development life cycle

Create the test code

Write/modify the code

Create additional tests

Test the code

Re-factor the code

Iterative
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Test Drivers

System
Under Test

(SUT)

Test Driver
Test Interface

Test
Language

Test Drivers
• Encapsulate the test interface.
• Run the test Cases/Steps on the Test I/F.
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Benefits of TDD

• Shortens programming feedback loop
• Provides detailed specification
• Promotes the development of high-quality 

code
• Provides evidence that your software works
• Ensures that your design is clean

Use TDD to find bugs early in 
development! 
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Goals of GUI Test Automation

· Support of manual system test
• Regression testing for fast locating of bugs
• All GUI elements should be tested at least 

once
• High coverage of functionality

GUI test automation is an investment, 
but also a precondition for quality 

software!
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Test automation procedure - 1

1. Decision to automate
– Analysis of test process
– “Proof of concept“
– Economic aspects

2. Selection phase
• Appropriate time of introduction?
• Is the GUI testable?
• Which tool?

3. Introduction of test automation
• Definition of test goals
• Establish framework
• Training
• Regression test plan
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Test automation procedure - 2

4. Implementation phase
– Automate manual test cases
– Create test data
– Establish recovery measures

5. Test execution
• Test “over night“
• Generate test report with logging of state of 

dialog

6. Evaluation phase
• Improve test process
• Maintain test cases
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Web Server
webs1

PC G

PC F

PC D

PC A

PC S

PC B

DB Server
dbs1

Funktionsbeschreibung (Kurztext) :

  Benutzer betrachtet in der Kursübersicht gebuchte Kurse

Testumgebung: Testanlage
Web-Server : Testserver 111.12.3.45
Clients        : ------

Anwendung : SITOS V 2.0   (/sitos/sitos_demolast.nsf)

Erstellt von: Cheftester am: 27.9.2000
Testvoraussetzungen:

keine

Testdatenverweis:

Logindaten aus:  <projdir>/Users.txt
***************************************************************

Testfallbeschreibung ( anhand der Einzelschritte)

Nr. Testschritt Ergebnis  - Soll Hinweis / Zeitstempel

1 Starten IE oder ns Browser zur Eingabe bereit

2 Aufrufen v. SITOS unter

111.12.3.45/sitos/sitos_demolast.nsf

SITOS Homepage erscheint AS&E: Start_Site

3 Klick auf Lernbereich Login-Prompt erscheint AS: Login

4 Anmeldung mit User/PW Kursübersicht erscheint

AE: Login

5 Auswahl erster Kurs Kursübersicht mit Lektionen erscheint AS: Kurs1

6 Klick auf Lernbereich Kursübersicht erscheint

AE: Kurs1

7 Auswahl zweiter Kurs Kursübersicht mit Lektionen erscheint AS&E: Kurs2

8 Browser beenden (=Logout) Browser verschwindet   ☺) AS&E: Logout

Testlauf
S2_all

Parameter der Testfälle Lauf 1

Testfall Plan-
Gewich-
tung der
Testfälle

in %

Laufzeit
eines
ein-

zelnen
Testfalls
(mm:ss)

Start-
intervall
Testfälle
Zeit für

eine
Iteration

Anzahl
Itera-

tionen

VUser
gleich-
zeitig

Visits
(Gesamt

-User)
pro ..
min

F_ansehen 15% 04:31 1 min 8 3

F_kurs 70% 05:22 --"-- 4 2

F_drucken 5% 04:24 --"-- 8 3

F_mailing 10% 04:07 --"-- 8 3

Summe 100% 11

GUI user

Appl/Web 
Server

Virtual user

Database

Real World Test Environment
Test Execution

Design

Reporting  / Analysis

Load Tests
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Experience: Advantages / 
Disadvantages

• Exact repetition of test cases 
• Return of investment after several test runs
• Exact quality statement is feasible 

• Testability of GUI is bad
• Immature test process
• Maintenance of test cases is difficult
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• For GUI testing, capture & replay tools: 
Mercury Interactive WinRunner, Segue Silktest

• http://www.mercuryinteractive.de
• http://www.planit.net.au

• Open-source tools e.g. Junit

Tools
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Summary

• Many errors already found in design phase
• Development of quality code by TDD
• GUI test automation needs special skills
• Load testing only feasable when automated
• Change of test cases after change of 

requirements in a short time


