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Which tools did we use in 2009?

Assignments
1. Review requirements specification ”SemOrg”
2. Function points                                     
3. Develop an OOA model                       objectiF
4. Formal specifications                           Z/EVES  
5. Metrics                                              CCCC 
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6. Select test cases functionally by the      CTE
7. Select regression test cases by             ATOS  
8. Test coverage with SOTA 

Motivation: Why using tools? 

Students learn to work with different tools, 
like in practical software development
Software companies even expect that students 
are familiar with tools
Tools: implement theoretical ideas of software 
engineering 
Solving assignments: we hope tools will introduce 
fun and liveliness 
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Motivation: Why using tools? (cont.) 

Students get an impression about benefits and 
shortcomings of tools, e.g.
- Bugs in tools 
- Stability 
- Online help 
- Usability
- Platform dependencies 
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Tools and developers?

Commercial SoftwareCommercial Software
- objectiF: Tool for Model-Driven Development with UML in Java, 

.NET and C++ (Company: microTOOL)
- CTE XL: Classification Tree Editor eXtended Logics (DaimlerChrysler);

supports functional testing 

Open-source Software
- CCCC: Tool for metrics related to source code (by Tim Littlefair) 
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( y )
- Z/EVES: Supports the Z notation; originally available from 

ORA Canada (by Mark Saaltink), its status is unknown now.

Developed at HU
- ATOS: GUI-oriented regression testing, capture-and-replay technique
- SOTA: Test coverage tool 
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Who are the autors?

objectiF:  www.microtool.de/objectif
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Who are the autors?

CTE XL: www.berner-mattner.com
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www.systematic-testing.com
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Who are the autors?

CCCC: cccc.sourceforge.net
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Who are the autors?

Z/EVES: oracanada.com
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Tools (website)

Information about:

• User manualsUser manuals
• Download information
• Installation guides

General activities of students 
to use tools

First contact: Tool demonstration in the lecturesFirst contact: Tool demonstration in the lectures
- examples, hints, remarks, overview of documents
Preparation: Download, installation, test with sample 
application
Become familiar with tool: Get practical know-how by 
using the tool, work with tutorials and applications, use

14

using the tool, work with tutorials and applications, use 
the help-instructions and comments to find answers to 
questions
Solving the assignments: hopefully with more liveliness 
and fun … 
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objectiF

Students get the description of aStudents get the description of a 

Cinema booking system
• seat reservation, some cinema halls
• booking: row and place number, possibility to ask for
neighbouring places

• ...

Tasks: Use the tool objectiF to develop a 
a) use case diagram
b) class diagramm

Tool support: draw graphical elements (use cases, classes) 

objectiF: sample solution
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Z/EVES

Students get the description of a queueStudents get the description of a queue 
create generates an empty queue

extend appends a new element at the end

get_first affords the first element

delete cuts the first element

not_empty tests, if the queue is not empty (empty queue affords
f l )

Tasks: Describe the queue
a) use the Z-notation
b) algebraic specification

false)

Tool support: Z Mini Editor, Syntax check 

Z/EVES
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CTE XL
Students know the functional specification documentStudents know the functional specification document 
”Seminar organization” and a selected use case /F20/ 
From the registration of a client to the reservation of a 
course (booking process)
Tasks
a) use the classification tree method to prepare aa) use the classification tree method to prepare a

functional test
b) find out which persons/objects/situations are  

relevant for the booking process and build classes
c) generate test cases (combine classes) 

Tool support: Drawing classification tree, generating
and marking test cases, creation of

documents …
CTE XL
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SOTA (Detail Information: Presentation by M.Hildebrand)

Realize a structure oriented test for a part of theRealize a structure-oriented test for a part of the 
semorg.gui-package (test object: ClientWindow.java)
Tasks
a) use SOTA, Eclipse, HUSemorg and MySQL to

realize different test runs for the Window ”client” 
(use Buttons text inputs arrays )(use Buttons, text inputs, arrays …)

b) use SOTA to check the result (e.g. Instruction 
coverage) and start further test runs till the
coverage reaches a given border (e.g. 90%)

Tool support: Instrumentation of java-files SOTA
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Tool support: Evaluation the test runs (different metrics,
graphical view of instruction coverage, …) 

SOTA
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ATOSj

Realize a part of regression test for the use caseRealize a part of regression test for the use case 
/F20/ (booking process)
Tasks
a) use the capture function from ATOSj to register

your inputs in different windows (e.g. seminary
typ docent client public seminar )typ, docent, client, public seminar …)

b) start the test sequences (replay) and prepare 
them manually so, that they runs without any 
mistakes
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Tool support: Capture the inputs

ATOSj
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Tool support: Replay test sequences to test later releases 
(check, if the functionality has changed)

ATOSj
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CCCC-Tool
CCCC exe calculates different software metricsCCCC.exe calculates different software metrics 
(for Java and C) 
Tasks
a) use the tool to investigate the MVG-metric

(McCabe's Cyclomatic Complexity) for two given
java-Filesjava Files

b) for high MVG-values: look to the program-structure
and discuss. Have the programs also a high
complexity? Is the maintenance difficult?

Tool support: Investigates different metrics for whole
modules and all functions

CCCC-Tool
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Generally questions

1 R l 8
9

1. Relevance: 
Is the use of software 
tools in the course 
important for your 
professional career? 0

1
2
3
4
5
6
7
8

very
important

unimportant

14
2 C t Did

30

0

2

4

6

8

10

12

very little

2. Competence: Did you 
get more professional 
competence about 
software tools by our 
assignments? 
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Generally questions

3 T h i l fit
7

8

3. Technical profit:
Did the use of the tools 
have relevance for 
solving the assignments 
(effect on efficiency)? 

4 F ti l fit

0

1

2

3

4

5

6

highly little

10

31

4. Functional profit: 
Had the use of tools 
relevance for better 
understanding the 
theoretical concepts 
from the lecture? 

0

2

4

6

8

highly little

Generally questions

5 W th f
16

5. Was the use of 
software tools time-
consuming?

6 F Did th

0
2
4
6
8

10
12
14

too much too few

10

12
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6. Fun: Did you use the 
tools with fun? 

0

2

4

6

8

10

highly little
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Generally questions

7 O bilit H did

0

2

4

6

8

very well poor

7. Operability: How did  
you experience the tool 
operability in general? 

33

Individual questions

-Technical profit: working with CCCC, CTE, 
SOTA, ATOS, Z/EVIS, objectiF

- Fun: working with CCCC, CTE, SOTA, ATOS, 
Z/EVIS bj iF

Similar questions for each individual tool:
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Z/EVIS, objectiF
- ………. 
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Individual Questions

0 Wh did k ith 15

20

objectiF
0. Who did work with 
the tool? 

0

5

10

15

myself others

(other tools similar)

1. Technical profit:
Did the use of the tool have relevance for solving the 
assignments (effect on efficiency)?

0
1
2
3
4
5
6
7
8

highly hardly
0

2

4

6

8

10

highly hardly 35

assignments (effect on efficiency)? 
CCCC-Tool 
(CTE, SOTA, ATOSj) 

Z/EVES

Individual Questions
2. Relevance: Is the using that tool important for your 

0

2

4

6

8

10

12

highly hardly
0
1
2
3
4
5
6
7
8

highly hardly

g p y
professional career? 

SOTA 
(CTE, ATOSj) 

Z/EVES

3 W th i f ft t l ti i ?

0
2
4
6
8

10
12
14
16
18

very few 36

3. Was the using of software tools time-consuming?
ATOSjCCCC-Tool

(Z/EVES) 

0

1

2

3

4

5

6

very few
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Individual Questions
4. Fun: Did you use the tool with fun? u d you us oo u

ATOSj Z/EVES

5 H did i th t l bilit ?

0
1

2

3

4

5
6

7

very few
0
1
2
3
4
5
6
7
8

very few
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5. How did you experience the tool operability? 

CCCC-Tool Z/EVES

0
1
2
3
4
5
6
7
8
9

very well bad
0
1
2
3
4
5
6
7
8

very well bad

Individual Questions
6. Sustainability: Would you use that tool to realize 

0
1
2
3
4
5
6
7
8
9

certainly hardly
0
1
2
3
4
5
6
7
8

certainly hardly

6 us y ou d you us oo o
projects in the future? 

CTE Z/EVES

7 H d th f f th t t l?
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7. How do you assess the performance of that tool?

objectiF Z/EVES

0

2

4

6

8

10

very well badly
0

2

4

6

8

10

very well badly
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Students comments 

Other tools also useful: Junit SVN (subversion)Other tools also useful: Junit, SVN (subversion) 
Tools mentioned in job offers should be selected
Widely used tools should be taken instead of 
in-house products (HU: ATOS, SOTA)
Some tools were applicable only under Windows 
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(students partly works with Linux) 
More time necessary for the installation than for 
use in the assignment
Assignments with tool usage were well-prepared
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Summary
Tools are necessary for lively lessons in SETools are necessary for lively lessons in SE
Working in teams is valuable for preparation of 
professional work  
Software engineering requires the using of models 
and tools
Efforts for the staff:
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Efforts for the staff: 
- installation of tools in computer lab
- information on tools at website

about tool installation, usage and downloads
- assignments: solved by staff before   

Summary

Thank you for your attention!
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