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CONSUMER
- Select techniques
- Use techniques
- Feedback for repository

Repository

Information

Information

Feedback(feed)Back

PRODUCER
- Create techniques
- Study techniques

LIBRARIAN
- Maintain repository
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LEVEL ELEMENT ATTRIBUTE VALUE

Quality attribute V1

Rigour V2

Phase V3

Element V4

Aspect V5

Experience

Knowledge

Tools

Comprehensibility

Cost of application V6

Dependencies

Repeatability

Sources of information

Adequacy criterion

Completeness

Correctness

Effectiveness V7

Type of defects V8

Cost of execution

Adequacy degree

Software type

Software architecture V9

Programming language V10

Development method V11

Tactical

Objective

Scope

Object

Operational

Technique

Results

Agents
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LEVEL ELEMENT ATTRIBUTE VALUE

Quality attribute V1

Rigour V2

Phase V3

Element V4

Aspect V5

Experience

Knowledge

Tools

Comprehensibility

Cost of application V6

Dependencies

Repeatability

Sources of information

Adequacy criterion

Completeness

Correctness

Effectiveness V7

Type of defects V8

Cost of execution

Adequacy degree

Software type

Software architecture V9

Programming language V10

Development method V11

Tactical

Objective

Scope

Object

Operational

Technique

Results

Agents

Repository
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LEVEL ELEMENT ATTRIBUTE VALUE

Quality attribute V101

Rigour V102

Phase V103

Element V104

Aspect V105

Experience V106
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Tools V108

Comprehensibility V109

Cost of application V110

Dependencies V111

Repeatability V112

Sources of information V113

Adequacy criterion V114

Completeness V115

Correctness V116

Effectiveness V117
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Scope
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Object
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Quality attribute V201
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Phase V203

Element V204
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Experience V206

Knowledge V207

Tools V208
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Cost of application V210

Dependencies V211

Repeatability V212

Sources of information V213

Adequacy criterion V214

Completeness V215

Correctness V216

Effectiveness V217

Type of defects V218
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Adequacy degree V220
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Quality attribute V1
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Phase V3

Element V4

Aspect V5
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Cost of application V6
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Software architecture V9
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Quality attribute
Rigour
Phase
Element
Aspect
Experience
Knowledge
Identifier
Automation
Cost
Environment
Support
Comprehensibility
Maturity level
Cost of application
Inputs
Test data cost
Dependencies
Repeatability
Sources of information
Adequacy criterion
Completeness
Correctness
Efectiveness
Type of defects
Number of generated cases
Adequacy degree
Software type
Software Architecture
Programming language
Development method
Size
Reference projects
Tools used
Personnel
Opinion
Benefits
Problems

Tactical

Operational

Technique

Results

Object

Objective
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Satisfaction
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- Software type
- Software architecture
- Programming language
- Size
- Development method

OBJECT

- Identifier
- Automation
- Cost
- Environment
- Support

TOOLS

- Completeness
- Correctness
- Effectiveness
- Type of defects
- N. of test cases
- Adequacy degree

RESULTS

- Comprehensibility
- Maturity level

- Repeatability
- Sources of i

- Cost of application
- Dependencies

- Inputs
- Test data cost
- Adequacy criterion

nformation

TECHNIQUE

- Experience
- Knowledge

AGENTS

O P E R A T I O N A L L E V E L

OBJECTIVE

- Phase
- Element
- Aspect

SCOPE

TACTICAL LEVEL

- Opinion
- Benefits
- Problems

SATISFACTION

- Reference projects
- Tools used
- Personnel

PROJECT

U S E L E V E L

- Quality attribute
- Rigor
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Software
project...

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose V1

Defect type V2

Effectiveness V3

Element V4

Aspect V5

Software type V6

Software architecture V7

Programming language V8

Development method V9

Size V10

Operational Object

Tactical
Objective

Scope

Repository

...

T1

T2

Tn
LEVEL ELEMENT ATTRIBUTE VALUE

Purpose V101

Defect type V102

Effectiveness V103

Element V104

Aspect V105

Knowledge V106

Experience V107

Identifier V108

Automation V109

Cost V110

Environment V111

Support V112

Comprehensibility V113

Cost of application V114

Inputs V115

Adequacy criterion V116

Test data cost V117

Dependencies V118

Repeatability V119

Sources of information V120

Completeness V121

Precision V122

Number of generated cases V123

Software typè V124

Software architecture V125

Programming language V126

Development method V127

Size V128

Reference projects V129

Tools used V130

Personnel V131

Opinion V132

Benefits V133

Problems V134

Tactical

Objective

Scope

Tools

Object

Operational

Historical

Project

Satisfaction

Technique

Test cases

Agents

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose V201

Defect type V202

Effectiveness V203

Element V204

Aspect V205

Knowledge V206

Experience V207

Identifier V208

Automation V209

Cost V210

Environment V211

Support V212

Comprehensibility V213

Cost of application V214

Inputs V215

Adequacy criterion V216

Test data cost V217

Dependencies V218

Repeatability V219

Sources of information V220

Completeness V221

Precision V222

Number of generated cases V223

Software typè V224

Software architecture V225

Programming language V226

Development method V227

Size V228

Reference projects V229

Tools used V230

Personnel V231

Opinion V232

Benefits V233

Problems V234

Test cases

Object

Satisfaction

Tactical

Objective

Scope

Operational

Agents

Tools

Technique

Historical

Project

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Vn01

Defect type Vn02

Effectiveness Vn03

Element Vn04

Aspect Vn05

Knowledge Vn06

Experience Vn07

Identifier Vn08

Automation Vn09

Cost Vn10

Environment Vn11

Support Vn12

Comprehensibility Vn13

Cost of application Vn14

Inputs Vn15

Adequacy criterion Vn16

Test data cost Vn17

Dependencies Vn18

Repeatability Vn19

Sources of information Vn20

Completeness Vn21

Precision Vn22

Number of generated cases Vn23

Software typè Vn24

Software architecture Vn25

Programming language Vn26

Development method Vn27

Size Vn28

Reference projects Vn29

Tools used Vn30

Personnel Vn31

Opinion Vn32

Benefits Vn33

Problems Vn34

Tactical

Historical

Objective

Scope

Operational

Agents

Tools

Technique

Test cases

Object

Project

Satisfaction

...

Ta Ti
LEVEL ELEMENT ATTRIBUTE VALUE

Purpose V1

Defect type V2

Effectiveness V3

Element V4

Aspect V5

Knowledge Va06

Experience Va07

Identifier Va08

Automation Va09

Cost Va10

Environment Va11

Support Va12

Comprehensibility Va13

Cost of application Va14

Inputs Va15

Adequacy criterion Va16

Test data cost Va17

Dependencies Va18

Repeatability Va19

Sources of information Va20

Completeness Va21

Precision Va22

Number of generated cases Va23

Software typè V6

Software architecture V7

Programming language V8

Development method V9

Size V10

Reference projects Va29

Tools used Va30

Personnel Va31

Opinion Va32

Benefits Va33

Problems Va34

Object

Tactical
Objective

Scope

Historical

Project

Satisfaction

Operational

Agents

Tools

Technique

Test cases

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose V1

Defect type V2

Effectiveness V3

Element V4

Aspect V5

Knowledge Vi06

Experience Vi07

Identifier Vi08

Automation Vi09

Cost Vi10

Environment Vi11

Support Vi12

Comprehensibility Vi13

Cost of application Vi14

Inputs Vi15

Adequacy criterion Vi16

Test data cost Vi17

Dependencies Vi18

Repeatability Vi19

Sources of information Vi20

Completeness Vi21

Precision Vi22

Number of generated cases Vi23

Software typè V6

Software architecture V7

Programming language V8

Development method V9

Size V10

Reference projects Vi29

Tools used Vi30

Personnel Vi31

Opinion Vi32

Benefits Vi33

Problems Vi34

Objective

Scope

Tactical

Operational

Agents

Tools

Technique

Test cases

Object

Historical

Project

Satisfaction

{
Tx

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose V1

Defect type V2

Effectiveness V3

Element V4

Aspect V5

Knowledge Vx06

Experience Vx07

Identifier Vx08

Automation Vx09

Cost Vx10

Environment Vx11

Support Vx12

Comprehensibility Vx13

Cost of application Vx14

Inputs Vx15

Adequacy criterion Vx16

Test data cost Vx17

Dependencies Vx18

Repeatability Vx19

Sources of information Vx20

Completeness Vx21

Precision Vx22

Number of generated cases Vx23

Software typè V6

Software architecture V7

Programming language V8

Development method V9

Size V10

Reference projects Vx29

Tools used Vx30

Personnel Vx31

Opinion Vx32

Benefits Vx33

Problems Vx34

Test cases

Object

Historical

Project

Satisfaction

Tactical
Objective

Scope

Operational

Agents

Tools

Technique
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CONSUMER FORM

I. PERSONALDATA

Name:

E-mail:

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development:

Experience in testing (brief paragraph):

________

II. SITUATION

III. QUESTION

In this context, software testing is defined as dynamic evaluation of code, and a testing technique is
that which helps to select test cases (inputs to the software system to be run).

Imagine that you are responsable for the testing of a certain software product (if it is easier for you, you
may think in a concrete situation instead of thinking in abstract). Somebody offers you a set of testing
techniques and tells you that you must choose from that set the ones you will use to test the software.
Imagine that you do not know the techniques. This person tells you that s/he will not give you any kind
of information regarding the procedure for using (applying) a technique, but apart from this, you may
ask for any information you want about the technique.

What information would you like to know about these testing techniques? Answer to this question by
writing the questions you would make to the person who is offering you the tehcniques.
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PRODUCER FORM

I. PERSONALDATA

II. SITUATION

III.ANSWER

Name:

E-mail:

Position:

Years in current position :

Company/Institution:

Qualifications:

Research interests in sw testing:

Experience in testing (brief paragraph):

_________

In this context, software testing is defined as dynamic evaluation of code, and a testing technique is
that which helps to select test cases (inputs to the software system to be run).

As researcher in the software testing area and possible creator of new testing techniques, what
information do you think is relevant when defining completely the nature of a software testing
technique?
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CONSUMER 1

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Head of software development department

2

Abax S.L.

PhD in Computer Science

10

6 years doing testing (real time software) and 4 years managing software

testing activities

QUESTIONS

1. Does it depend on the programming language of the code to be tested?

2.Are there tools to support it?

3.Are there users or projects of reference?

4. Is it bounded to a life-cycle or a methodology?

5. In what phase of the development process can it be used?

6. Do people have to be trained?

7. Is it experimental or has it been tested?

8. In what type of projects has it been used? (real-time, management, etc.)

9. What is its effectiveness? (number of errors found)

10.How long does it take test case generation?

11. Is it objective?

12. Is it enough using that technique or has to be complemented with other(s)?

13.Are people with experience or special knowledge required?

14. Does it generate a minimum set of test cases?

15. Can it be used n software components, or the whole system is needed?

16.What type of errors does it look for?

17. What type of people can use it?

18. Can it be used for testing hardware?

19. Does it require requirements/design/etc. in any special format?

.

.

.

.

.

.
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CONSUMER 2

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Director of the Software Engineering Laboratory

7

German Aeroespace Center

Systems engineer and computer scientist

12

Test the software developed in the center, from the viewpoint of QA.

Testing legacy software and OO software

QUESTIONS

1. What is the knowledge people should have in order to use it?

2. What is the available documentation?

3. Has somebody used it?

Are people who have used it satisfied with it? Will they use it again?

Have tools been used with the technique? Which ones? How was the experience?

What have been the advantages of using the technique?

What has been the return on investment of the technique?

4. What type of software it can be used with?

5. For what life-cycle can it be used?

6. What is the estimate time when test cases generation?

7. What is the estimate time for training people who will use it?

8. What knowledge should people have in order to use it?

9. Does it have scientific basis?

10. What are the available tools?

11. What part of the techniques do available tools automates?

12. What is the acquisition and maintenance cost of the tools?

13. What hardware and operating system does the technique work in?

14. What programming language and dialect does the technique work with?

15. Does the technique have support? (hot-line).

16. What is its scalability? Can it be used for big and small systems?

.

.

.

.

.

.

�
���� ��?* /�	���	 �� ��� 

����
�� �
�� ��� 	���
� ��
	�����

��	
 ���
� 






�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

CONSUMER 3

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Project manager

4

Aeroespace German Center

BSC in Computer Science

11

7 years

QUESTIONS

1. What are its results (objectives)?

2. What are the resources needed (machines, people, etc.)?

3. What is the base underlying?

4. What programming language can it be used with?

5. Is it adequate for the type of software that is being developed?

.

.

.

.

.

.
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CONSUMER 4

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Project manager

1 and a half

Fundaseo Bahiana de Cardiologia/Federal Univeristy of Bahia/Brazil

Master in Computer Science

7 years

A course on software testing. Took part in two testing processes -

operational sytems- and followed another one -specialist system

QUESTIONS

1. For what kind of software product is this technique more adequate?

2. What is possible to test with this technique?

3. What are the results this technique has got? (Is it effective?)

4. How much effort do I need to apply this technique?

5. Is it possible to do things in a simultaneous way?

6. How can it decrease the testing effort?

.

.

.

.

.

.
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CONSUMER 5

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Senior Software Engineer

5

General Dynamics

MS in Electrical Engineer

15

Software: 10 years (including 4 years producing consumer CDROM

software).Hardware: 2 years in PCB manufacturing plant .

QUESTIONS

1. Does the technique test the requirements?

2. Does the technique create repeatable tests?

3. Does the technique test for logic problems?

4. Does the technique test for application errors?

5. Does the technique check for grammatical/syntax errors?

6. Do any techniques provoke other errors in the system?

7. Do any techniques isolate problems in the software?

8. Does the technique test the current system design and methodology?

9. Does it test for functionality?

.

.

.

.

.
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CONSUMER 6
PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Technical Consultant I (Software Engineer)

1 and a half

Compaq

B.S. Physics (Working on PhD in Computer Science)

5

I have never been a member of a test team. As a developer I have written unit

and sub-system level integration tests. I have also helped various project test team member define and their system and

acceptance tests.

On the current project, I am working on we are implementing repeatable, automated unit and integration tests. Most of

this is being done using Junit as a testing infraestructure. These tests also serve the purpose of validating the installation

to the software once delivered (a kind of diagnostics tool). This testing has so far aminly dealt with the “back end”

systems/models and has not been extend to the verification of the user interfaces (an area I am interested in as a member

of the user interface team).

QUESTIONS

1. What is the cost of buying the techniques? Cost to purchase ($)

2. How much time does it take to produce a test case?

How long does it take to implement and re-implement a test case?

3. Are the tests that are produced automate able (both the running and verification) or are the test cases
aimed at a user running the tests and verifying the results?

4. What aspects of the software is the technique aimed at verifying? (User interfaces, database access,
scalability, reliability, concurrency, etc.)

5.Are there tools (executables or documents) to guide the user in using the technique?

6. What kind or results have you seen when used on a project like mine?

7. What are the important factors for determining whether to use a technique and how to taylor it?

8. Will the methodology help pinpoint high risk areas of the project? --Areas that greater development
resources should be devoted to because of either complexity, size, external interfaces, etc.

9. How early in the development cycle can a test case be constructed?

10. Will I be able to tell if a test fails due to an unimplemented feature or just that the test fails. Is there
traceability from feature to test and if a test tests multiple features will the test report the results for each
feature or all as one?

11. What are the inputs to the technique? Requirements, high level design, detailed design.

12. Does the technique assume a certain type of architecture or modelling paradigm? OO, client-server,
distributed, monolithic application, etc.

13. Does the test methodology use the existing system GUIs to test the system or are "internal" test scripts
(code) written?

14. Does the test methodology use black box, white box, or both methods? How well are the internals of
the system verified or is only the interfaces to the system analyzed?

15. Is the methodology capable of generating test cases for GUIs? Just the GUI’s, to make sure the user
can not get into a bad state or input invalid data. Can these be automated?

16. What programming languages does the technique work for? What languages has it been used with in
the past?

.

.

.

.

.

.

.
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CONSUMER 7

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Senior member of technical staff

3

General Dynamics, Electronic Systems

BE in Electrial Engineering, MS in Software Engineering

9

3systems/6 software

QUESTIONS

1. What software development process can the technique be used with? (i.e. incremental, XP, spiral,
waterfall, etc.)

2. What should be the format of the development documents produced?

3. What dependencies this product has on other products in order to allow for staging and integration
testing?

4. How were the unit tests conducted during development? Were they?

5. How do the unit tests relate to the requirements?

6. Is there a "testing" framework integrated with the product?

7.Are the tests going to be part of the installation?

8. What Test Plans have been written?

9. How often are the tests to be run? Manual vs.Automated?

.

.

.

.

.

.
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CONSUMER 8

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Associated professor/ Visiting professor

8/2

Federal University of Brazil/ Visiting University ofr Maryland

PhD in Computer Science

21

Planning testing for information systems, databases, something with

knowledge-based systems, control software, simulation and planning and telecomunications software .

QUESTIONS

1. What type of software is the technique suitable for?

2. What development paradigm can it be used with?

3. What application domain can it be used with? (for risks identification).

4. What is the level of experience of the people with the technique?

5. What is the support (tool) the technique has?

6. Will people have to be trained using the tool?

7. What is the platform (software and hardware) the tool needs?

8. Does the use of the tool imply a cultural change?

9. What is the existing support for the tool?

10. Has the technique ever been used before?

11. Has the technique been evaluated or validated?

12. Is it cost-effective?

13. What is the coverage?

14. Who has used the technique? If nobody, why?

15. How straightforward is producing the test cases?

16. How easy is it to apply?

17. How easy is it to understand?

.

.

.

.

.
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CONSUMER 9

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Technical consultant II

1

Compaq Federal, LLC

Master in Computer Science

16

1.5 years on formal test team, many years of unit testing

QUESTIONS

1. Is this technique automatic or manual?

2. Is this technique available to be used by all levels of testing for this product? By all levels I mean
Unit testing, sub-system testing, system testing and integration testing. Can this technique be used
throughout the complete life-cycle of the product?

3. Does this technique provide white-box testing?

4. Does this technique provide black-box testing?

5. Does this technique provide regression testing?

6. Does this technique provide functional testing?

7. Does this technique test a user's interaction to this product? For instance, if this product has a user
interface, does this technique provide the ability to simulate a user’s actions with the user interface.

8. Does this technique produce any results, logs or statistics from the tests?

9. Does this technique help test the scalability and load balancing for the product?

.

.

.

.

.

.
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CONSUMER 10

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Scientist

2

Fraunhofer Center, Maryland

PhD in Computer Science

3

Very llittle

QUESTIONS

1. What are the inputs required by the technique?

2. Does it test functional or non-functional requirements?

3. Is there tool support?

4. Does it allow automation?

5. How much do you have to change the development previous to testing to apply this technique?

6. How much does the adoption of the technique take?

7. Do testers need to have special knowledge to use it?

8. What kind of support exists for introducing the technique (training, etc)?

9. How does it compare to other similar techniques?

.

.

.

.

.

.
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CONSUMER 11

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Director of Software Engineering

1

Reliable Software Technologies

MS Computer Science

22

For 6 years I was an orbit flight-software integration lead on the Shuttle

Mission Simulator (SMS) at the Johnson Space Center. This is essentially a flight-to-flight functional testing

position. I was required to develop test plans for each orbit flight software lead and then oversee the execution of that

plan. .

QUESTIONS

1. Does the technique require source code?

2. What is my interface with the technique?

3. What data does the technique generate?

4. What languages does the technique support?

5. What platform does the technique run on, and what are its resource requirements (memory, disk,
cpu time....)?

6. Can the technique be used to perform automated testing?

7. Does the technique instrument the software under test? If yes, how?

8. If the technique instruments the software under test, what is the overhead for the instrumentation?
(memory, cpu time...)

.

.

.

.

.

.
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CONSUMER 12

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

MS Computer Science

Senior Research Associate

1

Reliable Software Technologies

13

For 12 years I was involved in the development of real time flight

simulations. Testing involved unit, integration and system level testing of a wide variety of software components in

these highly complicated systems .

QUESTIONS

1. What types of testing are supported by each technique? (unit testing, integration testing, etc.)

2. Which of the following quality attributes are testable by the technique? Reliability, safety,
reusability, maintainability, scalability.

3. What development paradigms are supported by each of the techniques? Procedural, object-
oriented, functional, aspect-oriented, table-oriented.

4. What metrics are used to evaluate the quality attributes listed in question 2?

5. How would you classify the technique? (black-box, white-box, dynamic, static, etc)

6. Which are the development activities to which one can apply the technique?: requirements, design,
code, maintenance

.

.

.

.

.
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CONSUMER 13

PERSONALDATA

Position:

Years in current position :

Company/Institution:

Qualifications:

Experience in software development (years):

Experience in testing (brief paragraph):

Senior Software Engineer

1

Reliable Software Technologies

MS in Computer Science

10 years

QUESTIONS

1. How easy is it to use? A developers need to know how easy or difficult it is to apply a given
technique in terms of required skill level or complexity.

2. What is the cost of using it? Similar to above, but how much time/money/resources will be
required?

3. What is the environment where it can be used? Testing techniques should list evironments for
which they are particularly well suited. environment factors like operating system, programming
language, technology (COM/DCOM, CORBA, EJB, etc) should be included

4. How effective is this technique generally? What measurements are used to quantify effectiveness

5. When can the technique be applied?

6. What tools can be used to support the technique?

7. What assumptions are made for the technique to be effective?

.

.

.

.

.

.
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PRODUCER 1

PERSONALDATA

ANSWER

Position:

Years in current position :

Company/Institution:

Qualifications:

Research interests in sw testing:

Experience in testing (brief paragraph):

Director of the Software Engineering Laboratory

4

German Aeroespace Center

Systems engineer and Computer Scientist

Take techniques already developed, study their applicability and transform and

unify them in order to apply them to real projects and satisfy quality assurance restrictions

Test the software developed in the center, from the viewpoint of QA.

Testing legacy software and OO software

1. What are you trying to measure and how.

2. Which are the benefits the technique should produce (number of errors)

3. Feasibility, in the sense that it will not use too many resources.

4. That it can be used by people with medium knowledge.

5. Whether the technique has a scientific background.

6. If it can be automated, at least partially.

7. Return on the investment (cost and benefits) of the technique.

8. If it can be complemented with other techniques. Use results of ones as inputs to the following ones

9. Type of software the technique can be used with.

10. Knowledge of the people that have to use it.

11. Type of hardware the technique can be used with.

12. Type of company the technique can be used with.

13. Type of development method the technique can be used with.

14. Easiness for regression. Reexecute the test once the software has been changed.

15. Time that will be needed in order to apply the technique

.

.

.

.

.

.
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PRODUCER 2

PERSONALDATA

ANSWER

Position:

Years in current position :

Company/Institution:

Qualifications:

Research interests in sw testing:

Experience in testing (brief paragraph):

Chief Scientist

Chief Scientist

Reliable Software Technologies

PhD in Computer Sciencce

10 years of experience in testing research

1.Automation of the technique.

2. Costs versus return-on-investment for each technique.

3. Whether the technique requires access to source code

4. If they are static or dynamic.

5. Whether they have been designed to ensure that code is covered

6. Stopping criteria of the technique.

7. Whether you are duplicating effort when using several techniques

.

.

.

.

.

.
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PRODUCER 3

PERSONALDATA

ANSWER

Position:

Years in current position :

Company/Institution:

Qualifications:

Research interests in sw testing:

Experience in testing (brief paragraph):

Associated professor/ Visiting professor

8/2

Federal University of Brazil/ Visiting University ofr Maryland

PhD in Computer Science

Integrated CASE tools, inspections and OO testing

Planning testing for information systems, databases, something with

knowledge-based systems, control software, simulation and planning and telecomunications software .

1. Coverage (regarding the aspect being tested: sentences, models, scenarios, etc.).

2. Whether the technique is usable for mid-developers.

3. Inputs. Type of artefacts needed to apply it

4. Validation. Show that it works

5.Automation support with tools

6.Application cost, in terms of time

.

.

.

.

.

�
���� ��<F* /�	���	 �� ��� 

����
�� �
�� ��� ��
�� ���������

��	
 ���
� ���



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

�
�
�
�
�

�
�
�
�
�
�
	

�
	
	



�
�
	
�

�
/

�
1

�
/

�
0

�
5

�
1

�
6

�
7

�
8

�
9

�
0

�
:

�
/
;

�
/
/

�
/
1

�
/
0

A
#
;�
�

�&
�

�
�
�
��

�
�



��
#
�

�

D

D

D

D

*
�)
�
�
�

D

.
�
�

��
�
�

�
�
�
��

D

D

D

D

D

'
��
!
�

:
��
�
��



D

D

D

D

D

D

1
�!
��



D

D

D

D

D

1
)
��

�

:
4
!
��
��
�
��

D

D

D

>
�
� 
��
�
)
�

D

D

D

D

D

D

D

7�
��

�
/
��

D

D

D

D

D

D

D

D

D

D

D

D

1
�

�
�
�

�
�
�

D

.
�
�
��

�
�
�


D

:
�
&
��
�
�
�
��



D

D

D

'
�
!
!
�
�


D

D

�
�
�
!
��
�
��
��
#
��
�

�

D

D

@
�

�
��

�
��
&
��

D

D

�
�
�

�
%
�
!
!
��
��

�
�
�

D

D

D

D

D

D

D

D

D

7�
!
�

�

D

D

D

D

D

D

D

D

A
!
��
�

�
�
�
�
�

.
��
�
�
��
�
�

1
�
��
�
�
��
��
�

��
��
�

D

D

D

D

.
��


�
�

�
��
�


D

D

D

D

9
�!
��
�
��
��
��

D

D

D

D

*
�!
��

�
#
��
�

�

D

D

'
�
�
��
��
�
%
��
%�
��
�

�
�
�

D

D

D

�
�&
��
�
)
�

D

D

D

*
��
�
�

�

:
0
��

�
&
��
��
�

D

D

D

D

D

D

.
�
!
�
�
%
�
�%
��

�

D

D

C
�
�
#
��
�
%
)
��
��
�

�
�
��
��
�

D

'
�
%

 
�
��

�
!
�

D

D

D

D

D

D

'
�
%

 
�
��
�
��
�
�

��

�
��

D

D

D

D

A
#
;�
�


�
��
)
��
�
�
��
)
��
�
)
�
�
)
�

D

D

D

D

D

9
�&
��
�
!
�
��


�
�

�
�
�

D

D

D

D

D

'
�E
�

D

*
�%
��
��
��
!
��
;�
�

�

D

D

D

�
��
;�
�


.
�
�
��
�
��
�

D

=
��

�
��
��
�
�
��

D

A
!
��
��
�

D

D

'
�

�
�%
�
�

��
�

?
��
�/

�

D

D

�
��
#
��
�
�

D

D

�
��
��
�
�<
*
�
��
�
�

��
	�
�

�
�

�	
�

	�
��
	�

��� ��	
 ���
�



 ������- ��  ������
� ����	�
���� �� �
� )���	��
� ��
��


����� ��> 	���	 ��� ��
� ����
����	 ��	 

���������� ���� ��	��
��
� �� ��� 	������

��

	����� ���
���� ��.
 �	���

�
 � 
G 
G

�� F 

 
G

-
 F 
 G

�C E � E

�D � 
 E

-� C � �

�� D � D

�E 
� 
 
C

�F C � C

�G 
D � 
E

-C � � �

�H E � E

�
� F � F

�

 � � �

�
� � � �

�
C F � F

����� ��>*  ����� �� ����
����	 

���������� �� ���� ��	��
��
� �� ��� 	������

����� ��= 	���	 ��� ������ ���� �� ��� ���
�
��� 	������ �	 ���� �	 ��� ������ 	�����

������� ����� ��	.�� ��	.�� �����

��

	����� 
�D� 
�D� ���� 

��� 

���

�
 � 
G �����P �����P

�� 
G �H E
�

P C���EP G���EP

-
 �H C� C�D�P ��FGP GC�CCP

�C C� C� ����P ����P GC�CCP

�D C� C
 C�CCP ��FGP GE�

P

-� C
 CC E�D�P ���EP H
�EFP

�� CC CC ����P ����P H
�EFP

�E CC CD C��CP ��FGP HD�DDP

�F CD CD ����P ����P HD�DDP

�G CD CE ��GGP ���EP 
�����P

-C CE CE ����P ����P 
�����P

�H CE CE ����P ����P 
�����P

�
� CE CE ����P ����P 
�����P

�

 CE CE ����P ����P 
�����P

�
� CE CE ����P ����P 
�����P

�
C CE CE ����P ����P 
�����P

����� ��=* %����� ���� �
� 	���� ���� �� ��� ���
�
��� 	������

����� ��? 	���	 ��� 
����� �� ����	 ����

�� �� ���� ����
���� 

 ��� 	������

����� ��B 	���	 ��� 
����� �� ����	 ����

�� �� ���� �����
� 

 ��� ���
�
��� 	������

��	
 ���
� ���



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

����� ������� ��������� @�	��
 @��

	��

61A��	�0� J��%�	 �		��1�	� C�DEP �����P

������ ��CHP E���P

$��	���% -��
� D��
P C
���P

/���� *%����	 F�CCP CF���P

�
���	 ����P C
���P

����	
 *+�������� 
�FGP 
G�F�P

=���%���� ����P DC�F�P

����	�I�� H�HFP F����P

��	���	��� ��C�P E���P

$��%
 ��
	 ��C�P E���P

*�0�������	 
�HHP 
G�F�P

/�����	 ��FDP 
����P

���������
�1�%�	 
��GP 
����P

��	���	 %�0�% ��FDP 
����P

��
	 �� ���%���	��� E�FGP �E���P

����	
 G�E�P �����P

6����	����% $�������� ������� ���	����� D���P �����P

$�
	 ��	� ��
	 
��FP �����P

�����������
 C��FP �����P

�����	�1�%�	 
�H
P 
����P

/�����
 �� �������	��� 
�F�P 
G�F�P

��0����� ��GHP 
G�F�P

��
�%	
 *?��	�0���

 D���P CF���P

$ �� �� �����	
 
�H
P 
����P

'��1�� �� ������	�� ��
�
 ��C�P E���P

/��	���� 	 �� C�H�P CF���P

/��	���� �����	��	��� C��
P �����P

61A��	 -���������� %������� D��
P C
���P

��0�%�����	 ��	��� D�D�P C
���P

/�3� ��C�P E���P

��������� ���A��	
 
��HP 
G�F�P

-��A��	 $��%
 �
�� ��C�P E���P

�
� -��
����% ��C�P E���P

6������ ��GCP 
����P

/�	�
���	��� 4���I	
 ��GCP 
����P

-��1%��
 ��GCP 
����P

����� ��?* �������
�� �� ���� ����
���� 

 ��� ���
�
��� 	������

����� ��D 	���	 ��� 
����� �� ����	 ����

�� �� ���� ����� 

 ��� ���
�
��� 	������

�� !��
�����
� ��""���- �) ���"
�-����

�
���� ��<A� �
���� ��>C� �
���� ��><� �
���� ��>>� �
���� ��>=� �
���� ��>?� �
���� ��>B

�
� �
���� ��>D 	��� ��� 

������
�
 	����
�� �� ��� ��	��
��
�	�

��� ��	
 ���
�



 ������- ��  ������
� ����	�
���� �� �
� )���	��
� ��
��


����� ������� @�	��
 @��

	��

$��	���% 61A��	�0� C�G�P �����P

/���� 
E�CEP �E���P

����	
 E�GCP DC�F�P

$��%
 
C�CHP F����P

6����	����% $�������� �H�GHP HC�F�P

��
�%	
 H�EDP �E���P

61A��	 
��FGP EG�F�P

�
� -��A��	 
�FGP 
G�F�P

/�	�
���	��� ��DGP 
����P

����� ��B* �������
�� �� ���� �����
� 

 ��� ���
�
��� 	������

����� @�	��
 @��

	��

$��	���% ����
P EG�F�P

6����	����% F����P 
�����P

�
� D��EP �����P

����� ��D* �������
�� �� ���� ����� 

 ��� ���
�
��� 	������

��	
 ���
� ���



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

C
o

n
s
u

m
e

r
1

M
E

N
T

IO
N

S

N
E

W

5
0

.0
0

%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

0
.0

0
%

D
O

E
S

N
O

T

M
E

N
T

IO
N

5
0

.0
0

%

C
o

n
s

u
m

e
r

2

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
9

.4
4

%

M
E

N
T

IO
N

S

N
E

W

3
0

.5
6

%

D
O

E
S

N
O

T

M
E

N
T

IO
N

5
0

.0
0

%

E
X

IS
T

IN
G

P
h

a
s
e

D
e

p
e

n
d

e
n

c
ie

s
Q

u
a

lit
y

a
tt

ri
b

u
te

S
o

u
rc

e
s

o
f

in
fo

E
le

m
e

n
t

R
e

p
e

a
ta

b
ili

ty
R

ig
o

u
r

C
o

v
e

ra
g

e

E
x
p

e
ri

e
n

c
e

E
ff

e
c
ti
v
e

n
e

s
s

A
s
p

e
c
t

S
w

a
rc

h
it
e

c
tu

re

K
n

o
w

le
d

g
e

T
y
p

e
o

f
d

e
fe

c
ts

A
u

to
m

a
ti
o

n
S

iz
e

Id
e

n
ti
fi
e

r
N

o
f

g
e

n
e

ra
te

d
c
a

s
e

s
C

o
s
t

T
o

o
ls

u
s
e

d

M
a

tu
ri

ty
le

v
e

l
S

o
ft

w
a

re
ty

p
e

E
n

v
ir

o
n

m
e

n
t

P
e

rs
o

n
n

e
l

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

ro
g

la
n

g
u

a
g

e
S

u
p

p
o

rt
O

p
in

io
n

In
p

u
ts

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d
C

o
m

p
re

h
e

n
s
ib

ili
ty

B
e

n
e

fi
ts

T
e

s
t

d
a

ta
c
o

s
t

R
e

fe
re

n
c
e

p
ro

je
c
ts

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

P
ro

b
le

m
s

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
1

N
E

W

E
X

IS
T

IN
G

A
u

to
m

a
ti
o

n
P

ro
b

le
m

s
K

n
o

w
le

d
g

e
Q

u
a

lit
y

a
tt

ri
b

u
te

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

C
o

s
t

Id
e

n
ti
fi
e

r
R

ig
o

u
r

D
e

p
e

n
d

e
n

c
ie

s

E
n

v
ir

o
n

m
e

n
t

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

h
a

s
e

R
e

p
e

a
ta

b
ili

ty

S
u

p
p

o
rt

T
e

s
t

d
a

ta
c
o

s
t

E
le

m
e

n
t

C
o

v
e

ra
g

e

S
o

u
rc

e
s

o
f

in
fo

S
o

ft
w

a
re

ty
p

e
A

s
p

e
c
t

E
ff

e
c
ti
v
e

n
e

s
s

T
o

o
ls

u
s
e

d
D

e
v
e

lo
p

m
e

n
t

m
e

th
o

d
E

x
p

e
ri

e
n

c
e

T
y
p

e
o

f
d

e
fe

c
ts

P
e

rs
o

n
n

e
l

S
iz

e
C

o
m

p
re

h
e

n
s
ib

ili
ty

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

O
p

in
io

n
R

e
fe

re
n

c
e

p
ro

je
c
ts

M
a

tu
ri

ty
le

v
e

l
S

w
a

rc
h

it
e

c
tu

re

B
e

n
e

fi
ts

In
p

u
ts

P
ro

g
la

n
g

u
a

g
e

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
2

N
E

W

�

�
�
��
�
�<
A*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9<
H
F
:�

��	 ��	
 ���
�



 ������- ��  ������
� ����	�
���� �� �
� )���	��
� ��
��


P
r
o

d
u

c
e

r
1

M
E

N
T

IO
N

S

N
E

W

2
.7

8
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
9

.4
4

%

D
O

E
S

N
O

T

M
E

N
T

IO
N

7
7

.7
8

%

C
o

n
s

u
m

e
r

3

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
3

.3
3

%

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
6

.6
7

%

N
E

W
E

X
IS

T
IN

G
D

O
E

S
T

N
O

T
M

E
N

T
IO

N

Q
u

a
lit

y
a

tt
ri

b
u

te
K

n
o

w
le

d
g

e
R

ig
o

u
r

M
a

tu
ri

ty
le

v
e

l
P

ro
g

la
n

g
u

a
g

e

Id
e

n
ti
fi
e

r
P

h
a

s
e

In
p

u
ts

S
iz

e

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
E

le
m

e
n

t
A

d
e

q
u

a
c
y

c
ri

te
ri

o
n

R
e

fe
re

n
c
e

p
ro

je
c
ts

D
e

p
e

n
d

e
n

c
ie

s
A

s
p

e
c
t

T
e

s
t

d
a

ta
c
o

s
t

T
o

o
ls

u
s
e

d

E
ff

e
c
ti
v
e

n
e

s
s

E
x
p

e
ri

e
n

c
e

R
e

p
e

a
ta

b
ili

ty
P

e
rs

o
n

n
e

l

S
o

ft
w

a
re

ty
p

e
A

u
to

m
a

ti
o

n
S

o
u

rc
e

s
o

f
in

fo
O

p
in

io
n

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d
C

o
s
t

C
o

v
e

ra
g

e
B

e
n

e
fi
ts

E
n

v
ir

o
n

m
e

n
t

T
y
p

e
o

f
d

e
fe

c
ts

P
ro

b
le

m
s

S
u

p
p

o
rt

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

C
o

m
p

re
h

e
n

s
ib

ili
ty

S
w

a
rc

h
it
e

c
tu

re

P
1

N
E

W
E

X
IS

T
IN

G

E
x
p

e
ri

e
n

c
e

Q
u

a
lit

y
a

tt
ri

b
u

te
M

a
tu

ri
ty

le
v
e

l
N

o
f

g
e

n
e

ra
te

d
c
a

s
e

s

K
n

o
w

le
d

g
e

R
ig

o
u

r
C

o
s
t

o
f

a
p

p
lic

a
ti
o

n
A

rq
.

d
e

l
s
o

ft
w

a
re

Id
e

n
ti
fi
e

r
P

h
a

s
e

In
p

u
ts

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

E
ff

e
c
ti
v
e

n
e

s
s

E
le

m
e

n
t

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

S
iz

e

S
o

ft
w

a
re

ty
p

e
A

s
p

e
c
t

T
e

s
t

d
a

ta
c
o

s
t

R
e

fe
re

n
c
e

p
ro

je
c
ts

P
ro

g
la

n
g

u
a

g
e

A
u

to
m

a
ti
o

n
D

e
p

e
n

d
e

n
c
ie

s
T

o
o

ls
u

s
e

d

C
o

s
t

R
e

p
e

a
ta

b
ili

ty
P

e
rs

o
n

n
e

l

E
n

v
ir

o
n

m
e

n
t

S
o

u
rc

e
s

o
f

in
fo

O
p

in
io

n

S
u

p
p

o
rt

C
o

v
e

ra
g

e
B

e
n

e
fi
ts

C
o

m
p

re
h

e
n

s
ib

ili
ty

T
y
p

e
o

f
d

e
fe

c
ts

P
ro

b
le

m
s

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
3

�

�
�
��
�
�>
C*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9>
H
F
:�

��	
 ���
� ��




�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

C
o

n
s

u
m

e
r

4

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
3

.3
3

%

M
E

N
T

IO
N

S

N
E

W

2
.7

8
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
3

.8
9

%

P
r
o

d
u

c
e

r
2

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
6

.1
1

%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

8
.3

3
%

M
E

N
T

IO
N

S

N
E

W

5
.5

6
%

N
E

W
E

X
IS

T
IN

G

Q
u

a
lit

y
a

tt
ri

b
u

te
E

le
m

e
n

t
R

ig
o

u
r

M
a

tu
ri

ty
le

v
e

l
S

w
a

rc
h

it
e

c
tu

re

A
s
p

e
c
t

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

h
a

s
e

In
p

u
ts

P
ro

g
la

n
g

u
a

g
e

E
ff

e
c
ti
v
e

n
e

s
s

E
x
p

e
ri

e
n

c
e

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

S
o

ft
w

a
re

ty
p

e
K

n
o

w
le

d
g

e
T

e
s
t

d
a

ta
c
o

s
t

S
iz

e

Id
e

n
ti
fi
e

r
D

e
p

e
n

d
e

n
c
ie

s
R

e
fe

re
n

c
e

p
ro

je
c
ts

A
u

to
m

a
ti
o

n
R

e
p

e
a

ta
b

ili
ty

T
o

o
ls

u
s
e

d

C
o

s
t

S
o

u
rc

e
s

o
f

in
fo

P
e

rs
o

n
n

e
l

E
n

v
ir

o
n

m
e

n
t

C
o

v
e

ra
g

e
O

p
in

io
n

S
u

p
p

o
rt

T
y
p

e
o

f
d

e
fe

c
ts

B
e

n
e

fi
ts

C
o

m
p

re
h

e
n

s
ib

ili
ty

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s
P

ro
b

le
m

s

C
4

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

N
E

W
E

X
IS

T
IN

G
D

O
E

S
T

N
O

T
M

E
N

T
IO

N

Id
e

n
ti
fi
e

r
Q

u
a

lit
y

a
tt

ri
b

u
te

C
o

m
p

re
h

e
n

s
ib

ili
ty

P
ro

g
la

n
g

u
a

g
e

In
p

u
ts

R
ig

o
u

r
M

a
tu

ri
ty

le
v
e

l
D

e
v
e

lo
p

m
e

n
t

m
e

th
o

d

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

P
h

a
s
e

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
S

iz
e

D
e

p
e

n
d

e
n

c
ie

s
E

le
m

e
n

t
T

e
s
t

d
a

ta
c
o

s
t

R
e

fe
re

n
c
e

p
ro

je
c
ts

C
o

v
e

ra
g

e
A

s
p

e
c
t

R
e

p
e

a
ta

b
ili

ty
T

o
o

ls
u

s
e

d

E
x
p

e
ri

e
n

c
e

S
o

u
rc

e
s

o
f

in
fo

P
e

rs
o

n
n

e
l

K
n

o
w

le
d

g
e

E
ff

e
c
ti
v
e

n
e

s
s

O
p

in
io

n

A
u

to
m

a
ti
o

n
T

y
p

e
o

f
d

e
fe

c
ts

B
e

n
e

fi
ts

C
o

s
t

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s
P

ro
b

le
m

s

E
n

v
ir

o
n

m
e

n
t

S
o

ft
w

a
re

ty
p

e

S
u

p
p

o
rt

S
w

a
rc

h
it
e

c
tu

re

P
2

�

�
�
��
�
�>
<*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9=
H
F
:�

�
� ��	
 ���
�



 ������- ��  ������
� ����	�
���� �� �
� )���	��
� ��
��


C
o

n
s

u
m

e
r

5

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
8

.8
9

%

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
1

.1
1

%

C
o

n
s

u
m

e
r

6

D
O

E
S

N
O

T

M
E

N
T

IO
N

6
3

.8
9

%

M
E

N
T

IO
N

S

N
E

W

2
.7

8
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

3
3

.3
3

%

N
E

W
E

X
IS

T
IN

G

E
le

m
e

n
t

Q
u

a
lit

y
a

tt
ri

b
u

te
C

o
s
t

o
f

a
p

p
lic

a
ti
o

n
D

e
v
e

lo
p

m
e

n
t

m
e

th
o

d

A
s
p

e
c
t

R
ig

o
u

r
In

p
u

ts
S

iz
e

R
e

p
e

a
ta

b
ili

ty
P

h
a

s
e

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

R
e

fe
re

n
c
e

p
ro

je
c
ts

T
y
p

e
o

f
d

e
fe

c
ts

E
x
p

e
ri

e
n

c
e

T
e

s
t

d
a

ta
c
o

s
t

T
o

o
ls

u
s
e

d

K
n

o
w

le
d

g
e

D
e

p
e

n
d

e
n

c
ie

s
P

e
rs

o
n

n
e

l

Id
e

n
ti
fi
e

r
S

o
u

rc
e

s
o

f
in

fo
O

p
in

io
n

A
u

to
m

a
ti
o

n
C

o
v
e

ra
g

e
B

e
n

e
fi
ts

C
o

s
t

E
ff

e
c
ti
v
e

n
e

s
s

P
ro

b
le

m
s

E
n

v
ir

o
n

m
e

n
t

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s
B

e
n

e
fi
ts

S
u

p
p

o
rt

S
o

ft
w

a
re

ty
p

e
P

ro
b

le
m

s

C
o

m
p

re
h

e
n

s
ib

ili
ty

S
w

a
rc

h
it
e

c
tu

re

M
a

tu
ri

ty
le

v
e

l
P

ro
g

la
n

g
u

a
g

e

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
5

N
E

W

S
w

a
rc

h
it
e

c
tu

re
P

h
a

s
e

Q
u

a
lit

y
a

tt
ri

b
u

te
R

e
p

e
a

ta
b

ili
ty

A
s
p

e
c
t

R
ig

o
u

r
C

o
v
e

ra
g

e

Id
e

n
ti
fi
e

r
E

le
m

e
n

t
E

ff
e

c
ti
v
e

n
e

s
s

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
E

x
p

e
ri

e
n

c
e

T
y
p

e
o

f
d

e
fe

c
ts

In
p

u
ts

K
n

o
w

le
d

g
e

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

A
u

to
m

a
ti
o

n
S

o
ft

w
a

re
ty

p
e

T
e

s
t

d
a

ta
c
o

s
t

C
o

s
t

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

S
o

u
rc

e
s

o
f

in
fo

E
n

v
ir

o
n

m
e

n
t

S
iz

e

P
ro

g
la

n
g

u
a

g
e

S
u

p
p

o
rt

R
e

fe
re

n
c
e

p
ro

je
c
ts

O
p

in
io

n
C

o
m

p
re

h
e

n
s
ib

ili
ty

T
o

o
ls

u
s
e

d

B
e

n
e

fi
ts

M
a

tu
ri

ty
le

v
e

l
P

e
rs

o
n

n
e

l

P
ro

b
le

m
s

D
e

p
e

n
d

e
n

c
ie

s

C
6

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

E
X

IS
T

IN
G

�

�
�
��
�
�>
>*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9?
H
F
:�

��	
 ���
� �
�



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

C
o

n
s

u
m

e
r

7

D
O

E
S

N
O

T

M
E

N
T

IO
N

9
1

.6
7

%

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

8
.3

3
%

C
o

n
s

u
m

e
r

8

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

3
8

.8
9

%

D
O

E
S

N
O

T

M
E

N
T

IO
N

5
5

.5
6

%

M
E

N
T

IO
N

S

N
E

W

5
.5

6
%

N
E

W
E

X
IS

T
IN

G

E
le

m
e

n
t

Q
u

a
lit

y
a

tt
ri

b
u

te
C

o
m

p
re

h
e

n
s
ib

ili
ty

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

In
p

u
ts

R
ig

o
u

r
M

a
tu

ri
ty

le
v
e

l
S

o
ft

w
a

re
ty

p
e

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d
P

h
a

s
e

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
S

w
a

rc
h

it
e

c
tu

re

A
s
p

e
c
t

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

P
ro

g
la

n
g

u
a

g
e

E
x
p

e
ri

e
n

c
e

T
e

s
t

d
a

ta
c
o

s
t

S
iz

e

K
n

o
w

le
d

g
e

D
e

p
e

n
d

e
n

c
ie

s
R

e
fe

re
n

c
e

p
ro

je
c
ts

Id
e

n
ti
fi
e

r
R

e
p

e
a

ta
b

ili
ty

T
o

o
ls

u
s
e

d

A
u

to
m

a
ti
o

n
S

o
u

rc
e

s
o

f
in

fo
P

e
rs

o
n

n
e

l

C
o

s
t

C
o

v
e

ra
g

e
O

p
in

io
n

E
n

v
ir

o
n

m
e

n
t

E
ff

e
c
ti
v
e

n
e

s
s

B
e

n
e

fi
ts

S
u

p
p

o
rt

T
y
p

e
o

f
d

e
fe

c
ts

P
ro

b
le

m
s

C
7

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

N
E

W

R
ig

o
u

r
Q

u
a

lit
y

a
tt

ri
b

u
te

S
w

a
rc

h
it
e

c
tu

re
P

h
a

s
e

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

C
o

m
p

re
h

e
n

s
ib

ili
ty

E
x
p

e
ri

e
n

c
e

R
e

fe
re

n
c
e

p
ro

je
c
ts

E
le

m
e

n
t

P
ro

g
la

n
g

u
a

g
e

C
o

v
e

ra
g

e
K

n
o

w
le

d
g

e
A

s
p

e
c
t

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

Id
e

n
ti
fi
e

r
A

u
to

m
a

ti
o

n
S

iz
e

E
n

v
ir

o
n

m
e

n
t

C
o

s
t

T
o

o
ls

u
s
e

d

S
u

p
p

o
rt

In
p

u
ts

P
e

rs
o

n
n

e
l

M
a

tu
ri

ty
le

v
e

l
A

d
e

q
u

a
c
y

c
ri

te
ri

o
n

O
p

in
io

n

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
D

e
p

e
n

d
e

n
c
ie

s
B

e
n

e
fi
ts

T
e

s
t

d
a

ta
c
o

s
t

R
e

p
e

a
ta

b
ili

ty
P

ro
b

le
m

s

E
ff

e
c
ti
v
e

n
e

s
s

S
o

u
rc

e
s

o
f

in
fo

S
o

ft
w

a
re

ty
p

e
T

y
p

e
o

f
d

e
fe

c
ts

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
8

E
X

IS
T

IN
G

�

�
�
��
�
�>
=*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9B
H
F
:�

�

 ��	
 ���
�



 ������- ��  ������
� ����	�
���� �� �
� )���	��
� ��
��


P
r
o

d
u

c
e

r
3

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
3

.8
9

%

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
6

.1
1

%

C
o

n
s

u
m

e
r

9

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
6

.6
7

%

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
3

.3
3

%

N
E

W
E

X
IS

T
IN

G
D

O
E

S
T

N
O

T
M

E
N

T
IO

N

K
n

o
w

le
d

g
e

Q
u

a
lit

y
a

tt
ri

b
u

te
M

a
tu

ri
ty

le
v
e

l
P

ro
g

la
n

g
u

a
g

e

Id
e

n
ti
fi
e

r
R

ig
o

u
r

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

h
a

s
e

T
e

s
t

d
a

ta
c
o

s
t

S
iz

e

In
p

u
ts

E
le

m
e

n
t

D
e

p
e

n
d

e
n

c
ie

s
R

e
fe

re
n

c
e

p
ro

je
c
ts

C
o

v
e

ra
g

e
A

s
p

e
c
t

R
e

p
e

a
ta

b
ili

ty
T

o
o

ls
u

s
e

d

E
x
p

e
ri

e
n

c
e

S
o

u
rc

e
s

o
f

in
fo

P
e

rs
o

n
n

e
l

A
u

to
m

a
ti
o

n
E

ff
e

c
ti
v
e

n
e

s
s

O
p

in
io

n

C
o

s
t

T
y
p

e
o

f
d

e
fe

c
ts

B
e

n
e

fi
ts

E
n

v
ir

o
n

m
e

n
t

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s
P

ro
b

le
m

s

S
u

p
p

o
rt

S
o

ft
w

a
re

ty
p

e

C
o

m
p

re
h

e
n

s
ib

ili
ty

S
w

a
rc

h
it
e

c
tu

re

P
3

N
E

W
E

X
IS

T
IN

G

P
h

a
s
e

Q
u

a
lit

y
a

tt
ri

b
u

te
T

e
s
t

d
a

ta
c
o

s
t

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

E
le

m
e

n
t

R
ig

o
u

r
D

e
p

e
n

d
e

n
c
ie

s
S

iz
e

A
s
p

e
c
t

E
x
p

e
ri

e
n

c
e

R
e

p
e

a
ta

b
ili

ty
R

e
fe

re
n

c
e

p
ro

je
c
ts

Id
e

n
ti
fi
e

r
K

n
o

w
le

d
g

e
S

o
u

rc
e

s
o

f
in

fo
T

o
o

ls
u

s
e

d

In
p

u
ts

A
u

to
m

a
ti
o

n
C

o
v
e

ra
g

e
P

e
rs

o
n

n
e

l

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

C
o

s
t

E
ff

e
c
ti
v
e

n
e

s
s

O
p

in
io

n

E
n

v
ir

o
n

m
e

n
t

T
y
p

e
o

f
d

e
fe

c
ts

B
e

n
e

fi
ts

S
u

p
p

o
rt

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s
P

ro
b

le
m

s

C
o

m
p

re
h

e
n

s
ib

ili
ty

S
o

ft
w

a
re

ty
p

e

M
a

tu
ri

ty
le

v
e

l
S

w
a

rc
h

it
e

c
tu

re

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

ro
g

la
n

g
u

a
g

e

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
9

�

�
�
��
�
�>
?*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9D
H
F
:�

��	
 ���
� �
�



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

C
o

n
s

u
m

e
r

1
0

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
0

.5
6

%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
9

.4
4

%

C
o

n
s

u
m

e
r

1
1

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
6

.1
1

%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
3

.8
9

%

N
E

W
E

X
IS

T
IN

G

A
s
p

e
c
t

Q
u

a
lit

y
a

tt
ri

b
u

te
C

o
s
t

o
f

a
p

p
lic

a
ti
o

n
P

ro
g

la
n

g
u

a
g

e

K
n

o
w

le
d

g
e

R
ig

o
u

r
A

d
e

q
u

a
c
y

c
ri

te
ri

o
n

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

Id
e

n
ti
fi
e

r
P

h
a

s
e

T
e

s
t

d
a

ta
c
o

s
t

S
iz

e

C
o

m
p

re
h

e
n

s
ib

ili
ty

E
le

m
e

n
t

R
e

p
e

a
ta

b
ili

ty
R

e
fe

re
n

c
e

p
ro

je
c
ts

In
p

u
ts

E
x
p

e
ri

e
n

c
e

C
o

v
e

ra
g

e
T

o
o

ls
u

s
e

d

D
e

p
e

n
d

e
n

c
ie

s
A

u
to

m
a

ti
o

n
E

ff
e

c
ti
v
e

n
e

s
s

P
e

rs
o

n
n

e
l

S
o

u
rc

e
s

o
f

in
fo

C
o

s
t

T
y
p

e
o

f
d

e
fe

c
ts

O
p

in
io

n

E
n

v
ir

o
n

m
e

n
t

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s
B

e
n

e
fi
ts

S
u

p
p

o
rt

S
o

ft
w

a
re

ty
p

e
P

ro
b

le
m

s

M
a

tu
ri

ty
le

v
e

l
S

w
a

rc
h

it
e

c
tu

re

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
1

0

N
E

W
E

X
IS

T
IN

G

Id
e

n
ti
fi
e

r
Q

u
a

lit
y

a
tt

ri
b

u
te

M
a

tu
ri

ty
le

v
e

l
S

w
a

rc
h

it
e

c
tu

re

E
n

v
ir

o
n

m
e

n
t

R
ig

o
u

r
A

d
e

q
u

a
c
y

c
ri

te
ri

o
n

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

h
a

s
e

T
e

s
t

d
a

ta
c
o

s
t

S
iz

e

In
p

u
ts

E
le

m
e

n
t

D
e

p
e

n
d

e
n

c
ie

s
R

e
fe

re
n

c
e

p
ro

je
c
ts

P
ro

g
la

n
g

u
a

g
e

A
s
p

e
c
t

R
e

p
e

a
ta

b
ili

ty
T

o
o

ls
u

s
e

d

E
x
p

e
ri

e
n

c
e

S
o

u
rc

e
s

o
f

in
fo

P
e

rs
o

n
n

e
l

K
n

o
w

le
d

g
e

C
o

v
e

ra
g

e
O

p
in

io
n

A
u

to
m

a
ti
o

n
E

ff
e

c
ti
v
e

n
e

s
s

B
e

n
e

fi
ts

C
o

s
t

T
y
p

e
o

f
d

e
fe

c
ts

P
ro

b
le

m
s

S
u

p
p

o
rt

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

C
o

m
p

re
h

e
n

s
ib

ili
ty

S
o

ft
w

a
re

ty
p

e

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
1

1

�

�
�
��
�
�>
B*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9@
H
F
:�

�
� ��	
 ���
�



 ������- ��  ������
� ����	�
���� �� �
� )���	��
� ��
��


C
o

n
s

u
m

e
r

1
2

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
6

.1
1

%

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
3

.8
9

%

C
o

n
s

u
m

e
r

1
3

D
O

E
S

N
O

T

M
E

N
T

IO
N

8
0

.5
6

%

M
E

N
T

IO
N

S

N
E

W

0
.0

0
%

M
E

N
T

IO
N

S

E
X

IS
T

IN
G

1
9

.4
4

%

N
E

W
E

X
IS

T
IN

G

Q
u

a
lit

y
a

tt
ri

b
u

te
R

ig
o

u
r

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
P

ro
g

la
n

g
u

a
g

e

P
h

a
s
e

A
s
p

e
c
t

In
p

u
ts

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d

E
le

m
e

n
t

E
x
p

e
ri

e
n

c
e

T
e

s
t

d
a

ta
c
o

s
t

S
iz

e

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

K
n

o
w

le
d

g
e

D
e

p
e

n
d

e
n

c
ie

s
R

e
fe

re
n

c
e

p
ro

je
c
ts

S
w

a
rc

h
it
e

c
tu

re
Id

e
n

ti
fi
e

r
R

e
p

e
a

ta
b

ili
ty

T
o

o
ls

u
s
e

d

A
u

to
m

a
ti
o

n
S

o
u

rc
e

s
o

f
in

fo
P

e
rs

o
n

n
e

l

C
o

s
t

C
o

v
e

ra
g

e
O

p
in

io
n

E
n

v
ir

o
n

m
e

n
t

E
ff

e
c
ti
v
e

n
e

s
s

B
e

n
e

fi
ts

S
u

p
p

o
rt

T
y
p

e
o

f
d

e
fe

c
ts

P
ro

b
le

m
s

C
o

m
p

re
h

e
n

s
ib

ili
ty

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

M
a

tu
ri

ty
le

v
e

l
S

o
ft

w
a

re
ty

p
e

D
O

E
S

T
N

O
T

M
E

N
T

IO
N

C
1

2

N
E

W
E

X
IS

T
IN

G
D

O
E

S
T

N
O

T
M

E
N

T
IO

N

P
h

a
s
e

Q
u

a
lit

y
a

tt
ri

b
u

te
C

o
m

p
re

h
e

n
s
ib

ili
ty

N
o

f
g

e
n

e
ra

te
d

c
a

s
e

s

Id
e

n
ti
fi
e

r
R

ig
o

u
r

M
a

tu
ri

ty
le

v
e

l
S

o
ft

w
a

re
ty

p
e

C
o

s
t

o
f

a
p

p
lic

a
ti
o

n
E

le
m

e
n

t
In

p
u

ts
S

iz
e

E
ff

e
c
ti
v
e

n
e

s
s

A
s
p

e
c
t

A
d

e
q

u
a

c
y

c
ri

te
ri

o
n

R
e

fe
re

n
c
e

p
ro

je
c
ts

S
w

a
rc

h
it
e

c
tu

re
E

x
p

e
ri

e
n

c
e

T
e

s
t

d
a

ta
c
o

s
t

T
o

o
ls

u
s
e

d

P
ro

g
la

n
g

u
a

g
e

K
n

o
w

le
d

g
e

D
e

p
e

n
d

e
n

c
ie

s
P

e
rs

o
n

n
e

l

D
e

v
e

lo
p

m
e

n
t

m
e

th
o

d
A

u
to

m
a

ti
o

n
R

e
p

e
a

ta
b

ili
ty

O
p

in
io

n

C
o

s
t

S
o

u
rc

e
s

o
f

in
fo

B
e

n
e

fi
ts

E
n

v
ir

o
n

m
e

n
t

C
o

v
e

ra
g

e
P

ro
b

le
m

s

S
u

p
p

o
rt

T
y
p

e
o

f
d

e
fe

c
ts

C
1

3

�

�
�
��
�
�>
D*
�

��
��
��

�


	�
�
�
�

��
�
�
��
	�
�

�
�

�	
9F
H
F
:�

��	
 ���
� �
�



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

�
� ��	
 ���
�



 ������- )�  ������
� ����	�
���� �� )-��	� "��	 .�$���

���	���� �

�	������� ����������� �� �(&���

"��� ��#���

��
	 ����
�
$ ��
��

	 

������
�
 ������� �� ��� �$���� ���� ���
��� ����
�
 #�< 	���	 ���

+��	�
�

�
�� 	�
� �� ��� �$����	� �
� ����
�
 #�> 	���	 ��� �
	���	 �� ��� +��	�
�

�
��

�
��
 �� ��� �$����	�

.�� 4�����
������� ���- �� ./"��� ���� ��%���

�
���� #�<� �
���� #�>� �
���� #�=� �
���� #�? �
� �
���� #�B 	��� ��� +��	�
�

�
�� �	��

��� ��� �$���� ���� ���
���

.�� 
������ ��""���- �) �	� ./"����

�
���� #�D� �
���� #�@� �
���� #�F �
� �
���� #�A 	��� ��� �
	���	 �
��
 �� �$���� <�

�
���� #�<C� �
���� #�<< �
� �
���� #�<> 	��� ��� �
	���	 �
��
 �� �$���� >�

�
���� #�<=� �
���� #�<? �
� �
���� #�<B 	��� ��� �
	���	 �
��
 �� �$���� =�

�
���� #�<D� �
���� #�<@ �
� �
���� #�<F 	��� ��� �
	���	 �
��
 �� �$���� ?�

��	
 ���
� �
�



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

EXPERT FORM

I. PERSONAL DATA

II. GENERALQUESTIONS

Name:

E-mail:

Position:

Company/Institution:

Experience in software testing (brief paragraph):

1. Do you think it would be useful for a company to have a repository containing information about software testing
techniques in order to facilitate their selection?

A.Yes

B. No

If not, why?

2. Do you think that -in general- the proposed characterisation schema achieves this goal?

A.Yes

B. No

If not, why?

3. Do you think the proposed schema is easy to understand?

A.Yes

B. No

If not, why?

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
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III. REGARDINGSCHEMAATTRIBUTES

4. Do you think there are redundant attributes in the schema?

A. and are the same

B. and are the same

C. and are the same

D. and are the same

E. and are the same

5. What three attributes do you think are the most and less relevant?

1. 1.

2. 2.

3. 3.

6. Would you delete attributes from the schema? Which one(s)? Why?

A. Delete from because

B. Delete from because

C. Delete from because

D. Delete from because

E. Delete from because

7. Would you add attributes to any element in the schema? Which one(s)? Why?

A.Add to because

B.Add to because

C.Add to because

D.Add to because

E.Add to because

8. Would you rename attributes in the schema? Which one(s)?

A. Rename as

B. Rename as

C. Rename as

D. Rename as

E. Rename as

Most relevant Less relevant

. .

. .

. .

.

.

.

.

.

.

.
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.
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.
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.
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IV. REGARDINGSCHEMAELEMENTS

9. Do you think it makes sense grouping schema attributes in elements to which they refer?

A.Yes

B. No

If not, why?

10. Would you move attributes from one element to another?

A. Move from to

B. Move from to

C. Move from to

D. Move from to

E. Move from to

11. Would you delete elements from the schema? Which one(s)? Why?

A. Delete because

B. Delete because

C. Delete because

D. Delete because

E. Delete because

12. Would you add elements to any level in the schema? Which one(s)? Why?

A.Add because

B.Add because

C.Add because

D.Add because

E.Add because

13. Would you rename elements in the schema? Which one(s)?

A. Rename as

B. Rename as

C. Rename as

D. Rename as

E. Rename as

.
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V. REGARDINGSCHEMALEVELS

14. Do you think it makes sense grouping schema elements in levels?

A.Yes

B. No

If not, why?

15. Would you move elements from one level to another?

A. Move from to

B. Move from to

C. Move from to

D. Move from to

E. Move from to

16. Would you delete levels from the schema? Which one(s)? Why?

A. Delete because

B. Delete because

C. Delete because

17. Would you add levels to the schema? Which one(s)? Why?

A.Add because

B.Add because

C.Add because

D.Add because

E.Add because

13. Would you rename levels in the schema? Which one(s)?

A. Rename as

B. Rename as

C. Rename as
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VI. OTHER COMMENTS

19. Do you have any comments or suggestion?
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EXPERT 1

I. PERSONAL DATA

II. GENERALQUESTIONS

III. REGARDINGSCHEMAATTRIBUTES

Position:

Company/Institution:

Experience in software testing (brief paragraph):

1. Do you think it would be useful for a company to have a repository containing information about software testing
techniques in order to facilitate their selection?

A.Yes

B. No

2. Do you think that -in general- the proposed characterisation schema achieves this goal?

A.Yes

B. No

If not, why?

3. Do you think the proposed schema is easy to understand?

A.Yes

B. No

If not, why?

4. Do you think there are redundant attributes in the schema?

A. and are the same

5. What three attributes do you think are the most and less relevant?

1. 1.

2. 2.

3. 3.

Full Professor

Instituto de Ciências Matemáticas de Computaçaoo (ICMC/USP)

Expert

Maturity level Repeatability

Cost of application Tools used

Effectiveness Personnel

Type of defects

Yes, but it needs to be defined based on an accepted, common terminology. Maybe a glossary should be

elaborated. This would avoid possible misundersanding.

Yes, but it needs to be better characterized..

Most relevant Less relevant

.
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.

. .

. .

. .
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6. Would you delete attributes from the schema? Which one(s)? Why?

7. Would you add attributes to any element in the schema? Which one(s)? Why?

A. Add to because

B. Add to because

C. Add to because

D. Add to because

E.Add to because

8. Would you rename attributes in the schema? Which one(s)?

A. Rename as

9. Do you think it makes sense grouping schema attributes in elements to which they refer?

A.Yes

B. No

10. Would you move attributes from one element to another?

A. Move from to

11. Would you delete elements from the schema? Which one(s)? Why?

12. Would you add elements to any level in the schema? Which one(s)? Why?

A. Add because

13. Would you rename elements in the schema? Which one(s)?

A. Rename as

B. Rename as

No

No

Support to other activities: debugging, maintenance, performance evaluation Tools

testing information is relevant for debugging, maintenace and performance evaluation activities, as well as to

other ones such as reliability estimation

Ease to integrate Tools a testing tool should provide mechanisms to facilitate its

integration with other software development tools. Moreover, should also be easy to integrate to training and

learning environments.

Complexity Technique this characteristic provides informaiton on how difficult is the

application of the technique, e.e., it gives the worst case information

Lab package Technique this mechanism would provide facilities to replication of

experiments and evaluation of the technique

Pilot study availability Technique this characteristic provides information about some

aspects concerning the application of the technique and provides means for comparison with other techniques.

Sources of information Sources of information and training material

Cost of application Technique Results

Pilot project this element would provide information about aspects of application of the

technique, as well as means for comparison with other techniques

Technique Technique/criteria

Results Application results

IV. REGARDINGSCHEMAELEMENTS

.
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V. REGARDINGSCHEMALEVELS

VI. OTHER COMMENTS

14. Do you think it makes sense grouping schema elements in levels?

A.Yes

B. No

15. Would you move elements from one level to another?

16. Would you delete levels from the schema? Which one(s)? Why?

17. Would you add levels to the schema? Which one(s)? Why?

18. Would you rename levels in the schema? Which one(s)?

19. Do you have any comments or suggestion?

No.

No.

No.

No.

To better understand our comments we provide our view of Software Testing techniques and criteria: “Software

testing has as objective the identification of not-yet discovered errors. The success of the testing activity depends on

the quality of a test set. There are a large number of criteria available to generate/evaluate a test set for a given

program against a given specification. Testing criteria are classified into three techniques: functional, structural

and error-based. In the functional technique, criteria and test requirements are established from the program

specification; in the structural technique, the focus is on the details of a given implementation; in the error-based

technique, criteria and test requirements are derived from the knowledge of typical errors which occur during the

software development process. At the specification testing level, we have state-transition based testing, such as the

W-Method. Care should be taken with the terminologyh used and the text should be coherent with the adopted one to

avoid misunderstanding.

We use the term “testing techniques” to characterize the source of information used to derive the test requirements..

The term “testing criterion” defines a specific set of test requirements and exercises the program under different

perspectives. Each technique comprises a set of testing criteria. Effectiveness, cost and strength are the three most

meaningful bases for the comparison of testing criteria. Effectiveness is related to the fault detection ability of a

criterion; cost indicates the effort to saatisfy a criterion; and strength refers to the difficulty of a test case set T to

satisfy a criterion C2 given that T already satisfies another criterion C1.

Based on the test requirements, a criterion may be used to generate test cases or to evaluate a given test case set. For

instance, based on the test requirements, a tester is able to construct specific test cases for exercising the program

under test, getting by construction an adequate test case set. Another relevant point concerns the adequacy

analysis of the test cases with respect to the criteria. The goal is to exercise as extensively as possible the test

requirements. The adequacy analysis provides a measure of how well the test requirements have been exercised. If

the adequacy degree obtained is low, the tester may design additional test cases and require a new evaluation. This
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process is repeated until an acceptable adequacy degree is attained. In this case, the testing criterion is being used

as an adequacy criterion, providing a coverage measure. The adequacy of a test case set with respect to the All-

Nodes criterion, for example, may be represented by a real value varying between 0 and 1. An adequacy of 1

represents that 100% of the test requirements for the criterion were met.”

We understood the attributes Completeness and Correctness (Results) as part of the Adequacy degree. The

underlying adequacy criterion provides the reference of completeness and correctness assessment.

We suggest replacing Execution Cost (Results) by Cost of application.

The “application domain” should be better characterized. The only characteristic that deals with this aspect is

Software type (Object).

The description of some characteristics needs rewritten. For example:

* Element: Software elements that can be tested using this technique: a function, a module, a subsystem, the whole

system, the specification, etc.

* Cost of application: an estimation of the effort that staff will need to apply the technique.

* Support: Type of support the tool has. For example, hot line, documentation, training material.

4
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EXPERT 2

I. PERSONAL DATA

II. GENERALQUESTIONS

III. REGARDINGSCHEMAATTRIBUTES

Position:

Company/Institution:

Experience in software testing (brief paragraph):

1. Do you think it would be useful for a company to have a repository containing information about software testing
techniques in order to facilitate their selection?

A.Yes

B. No

2. Do you think that -in general- the proposed characterisation schema achieves this goal?

A.Yes

B. No

3. Do you think the proposed schema is easy to understand?

A.Yes

B. No

If not, why?

4. Do you think there are redundant attributes in the schema?

____System analyst

NASA Goddard Space Fllight Center/ Unisys

practitioner - 10 years; researcher - 18 years (overlap)

Mostly, the schema is easy enough to understand after examining all of it. It took me two relatively quick passes

to check for relationships and to determine where items I looked for are positioned. I think the tactical level is

the least well-defined because at that level the consumer should have a good idea WHY that test should be used.

For example, I would like the purpose of the test technique. This information is somewhat covered under

operational: inputs,dependencies and under Results, type of defects found, but that´s too many items for a

manager to examine, too far down. The manager should know up front that test technique X test algorithms or

tests for some other item. Keep the Technique description, but add a characteristic to Scope, perhaps called

Purpose.

No.

.

.

.
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5. What three attributes do you think are the most and less relevant?

1. 1.

2.

6. Would you delete attributes from the schema? Which one(s)? Why?

7. Would you add attributes to any element in the schema? Which one(s)? Why?

A. Add to because

8. Would you rename attributes in the schema? Which one(s)?

9. Do you think it makes sense grouping schema attributes in elements to which they refer?

A.Yes

B. No

10. Would you move attributes from one element to another?

11. Would you delete elements from the schema? Which one(s)? Why?

12. Would you add elements to any level in the schema? Which one(s)? Why?

13. Would you rename elements in the schema? Which one(s)?

14. Do you think it makes sense grouping schema elements in levels?

A.Yes

B. No

Most relevant Less relevant

All under technique Rigour- need some explanation

All are important - keep them

Purpose Scope A test manager should see why the test technique may be useful, as

soon as possible.

No.

No.

No.

No.

No.

No.

IV. REGARDINGSCHEMAELEMENTS

V. REGARDINGSCHEMALEVELS

. .

.
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15. Would you move elements from one level to another?

16. Would you delete levels from the schema? Which one(s)? Why?

17. Would you add levels to the schema? Which one(s)? Why?

18. Would you rename levels in the schema? Which one(s)?

A. Rename as

19. Do you have any comments or suggestion?

No.

No.

No.

Use level Historical

I chose rigor as the least valuable. Usually the consumer determines how exhaustively he will use a test technique. A

test technique itself does not usually determines rigor. I think it is EXTREMELY valuable for the consumer to know

with what rigor an artifact should be tested. Perhaps I am misunderstanding how you are intending this attribute to

be part of a test technique description.

I might prefer a different graphic, such as Tactical, followed by operational, followed by use. I know they fit nicely in

the boxes as they are, but usage is the history of others’ usage of the technique, so chronologically it follows. I

suggest changing use to historical, or even use history. Initially, without seeing the elements, I expected attributes

about how to use the technique.

VI. OTHER COMMENTS

.
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EXPERT 3

I. PERSONAL DATA

II. GENERALQUESTIONS

Position:

Company/Institution:

Experience in software testing (brief paragraph):

1. Do you think it would be useful for a company to have a repository containing information about software testing
techniques in order to facilitate their selection?

A.Yes

B. No

2. Do you think that -in general- the proposed characterisation schema achieves this goal?

A.Yes

B. No

If not, why?

Senior researcher

IEI/CNR

Researcher, 10 years

The present schema -in the attempt to be exhaustive- collects many attributes , and therefore it becomes very

costly to read, use and maintain. To be continuously and effectively used, the repository should be maintained as

essential as possible, and be designed to be easy to use for the testers, that will have little time and energy

available. Not to completely give up with exhaustiveness, just an idea could be that the information reported be

subdivided into two classes:

-ESSENTIAL, or PRIMARY attributes (e.g. OBJECT/programming language, or TOOLS/automation) -

ADDITIONAL, or SECONDARY attributes (e.g. User satisfaction, or Understandability), whereby a user of the

repository should necessarily fill each and every primary attribute field (only few), while the compilation of

secondary attributes could remain optional. I am not implying with the examples that User´s satisfaction is less

important than the programming language; I only mean that without knowing the primary attributes a

technique cannot be used, while other attributes are fine to know, but not essential to apply the technique.

Several questions are very difficult to answer, if feasible at all: Test data cost, in Operational level: how can one

easily introduce such an information?

In general, providing a spectrum of answers from which to pick one, where feasible, would make filling the

repository easier and more inmediate.

Moreover, I think that the schema could be improved with regard to avoiding redundancy and effectiveness in

communication towards the repository user. In the next part of the questionnaire I will point at some

characteristics that are very strictly related (the questionnaire says “the same”: I know they are not exactly the

same, nonetheless I think it is difficult to trace a clear boundary between them).

.

.

.
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3. Do you think the proposed schema is easy to understand?
A.Yes

B. No

If not, why?

4. Do you think there are redundant attributes in the schema?

A. and are the same

B. and are the same

C. and are the same

D. and are the same

E. and are the same

5. What three attributes do you think are the most and less relevant?

1. 1.

2. 2.

3. 3.

6. Would you delete attributes from the schema? Which one(s)? Why?

A. Delete from because

B. Delete from because

C. Delete from because

7. Would you add attributes to any element in the schema? Which one(s)? Why?

For two reasons: as I say above, there are too many attributes, and some of them are correlated (i.e., the

distinction between them is not clear). In the current version of the schema I fear that data introduced by two

different people could not be meaningfully compared.

Second reason, because the attriburtes are not identified at the same level of concreteness. Cost (money) of the

tools is something very concrete, and could be introduced as a number, Development method is less concrete,

some specification should be given to how identify it, but still decidable; Quality attribute that can be tested is

very abstract.

Technique/Cost of application Results/Execution cost

Objective/Quality attribute Results/Type of defects

Scope/Aspect Object/Software type

Agents/Experience Agents/Knowledge

Tools/Environment Object/Programming language

Cost of application Aspect

Software architecture Adequacy degree

Automation Correctness

Rigour Objective it does not depend on the test technique, but on the test subject

Adequacy degree Results it is not known in most cases, and in some cases it may not

be meaningful-for instance, in operational testing, which is the coverage, and who cares about knowing it?

Correctness Results it is not measurable (how can one know in general how many

test cases shoulde be deleted?), and confusing (maybe you mean precision, or avoidasnce of redundant test

cases, but this is not correctness).

III. REGARDINGSCHEMAATTRIBUTES

Most relevant Less relevant

No.

. .

. .

. .

.
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8. Would you rename attributes in the schema? Which one(s)?

9. Do you think it makes sense grouping schema attributes in elements to which they refer?

A.Yes

B. No

10. Would you move attributes from one element to another?

A. Move from to

11. Would you delete elements from the schema? Which one(s)? Why?

12. Would you add elements to any level in the schema? Which one(s)? Why?

13. Would you rename elements in the schema? Which one(s)?

14. Do you think it makes sense grouping schema elements in levels?

A.Yes

B. No

15. Would you move elements from one level to another?

16. Would you delete levels from the schema? Which one(s)? Why?

17. Would you add levels to the schema? Which one(s)? Why?

13. Would you rename levels in the schema? Which one(s)?

A. Rename as

19. Do you have any comments or suggestion?

No.

No.

No.

No.

No.

No.

No.

IV. REGARDINGSCHEMAELEMENTS

Development method Object Objective

Use level Historical level

As a general guideline try to avoid to require data or information that is not generally or easily available.

V. REGARDINGSCHEMALEVELS

VI. OTHER COMMENTS

.

.

3

�
���� #�<B* 1
	���	 �
��
 �� �$���� = 9=H=:�

��
 ��	
 ���
�



 ������- )�  ������
� ����	�
���� �� )-��	� "��	 .�$���

EXPERT 4

I. PERSONAL DATA

II. GENERALQUESTIONS

Position:

Company/Institution:

Experience in software testing (brief paragraph):

1. Do you think it would be useful for a company to have a repository containing information about software testing
techniques in order to facilitate their selection?

2. Do you think that -in general- the proposed characterisation schema achieves this goal?

3. Do you think the proposed schema is easy to understand?

Full professor

Portland State University

Five years in industry (long ago, 1970), 30 years in testing

research and teaching.

Yes, it would be useful if it could be done, but I doubt if a useful one can be constructed today. Part of the trouble

is the information base is too large, and so any repository is bound to be a distorted simplification of complex

technical issues (or, at the other extreme, it would be too messy to use). But the worst difficulty is that the

information about the techniques is not available in any form that can be collected, summarized, or compared

reasonably. Frankly, we don´t know very much about them, and most of what we know is based on wishful

thinking.

Doing such a study is the kind of thing the SEI has done very well in the passt. They have produced a number of

quite scholarly works (esp. has Gary Ford; now who trained him in this work?). But these studies have not been

used, since they attempt the impossible: to make sense of a chaotic, developing discipline.

Some parts are easy to understand, others are hard. The formers don´t say much, and the latter often fail to say

anything. Examples from Tactical level, illustrating answer 1 above:

Easy: Scope: Element: A simple enough idea, but who is to answer for even the simplest techniques? “Unit

testing” is applied at unit (routine) level, but that isn´t exactly helpful information. There will be people who

think it applies to subsystems, and others who think not,e tc.

Hard: Objective (both): There are no answers in the literature to these questions. People argue about them,

without any real basis for their opinions.

The plan for such a characterization is so far from realizable that a detailed critique would be impossible to

give.

(Does not answer).

.

.
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III. REGARDINGSCHEMAATTRIBUTES

4. Do you think there are redundant attributes in the schema?

5. What three attributes do you think are the most and less relevant?

6. Would you delete attributes from the schema? Which one(s)? Why?

7. Would you add attributes to any element in the schema? Which one(s)? Why?

8. Would you rename attributes in the schema? Which one(s)?

9. Do you think it makes sense grouping schema attributes in elements to which they refer?

10. Would you move attributes from one element to another?

11. Would you delete elements from the schema? Which one(s)? Why?

12. Would you add elements to any level in the schema? Which one(s)? Why?

13. Would you rename elements in the schema? Which one(s)?

14. Do you think it makes sense grouping schema elements in levels?

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

IV. REGARDINGSCHEMAELEMENTS

V. REGARDINGSCHEMALEVELS
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15. Would you move elements from one level to another?

16. Would you delete levels from the schema? Which one(s)? Why?

17. Would you add levels to the schema? Which one(s)? Why?

18. Would you rename levels in the schema? Which one(s)?

19. Do you have any comments or suggestion?

(Does not answer).

(Does not answer).

(Does not answer).

(Does not answer).

VI. OTHER COMMENTS

If anything like this is to be of any use, the scope has to be cut drastically. To say a few things about a few techniques

and situations, things that can be agreed upon and defended, is far more useful than to say almost nothing (and

that controversia) about everything. So the major work in the study would be to identify those few things and

techniques. It would also be valuable (and a by-product of finding the few) to give some evidence why the vast

majority of topics are not acceptable.
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type ControlObjective
Effectiveness Finds 55% of defects
Element Any

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier --
Automation --
Cost --
Environment --

Tools

Support --
Comprehensibility High
Cost of Application Low
Inputs Code specification
Test Data Cost Low

Dependencies
When applied with black-box the

effectiveness may rise to 75%
Repeatability No
Sources of Information Beizer, Sommerville

Technique

Adequacy criterion Functional: Boundary Value Analysis
Completeness --
Precision -- --

Test Cases
Number of generated cases

Depends on the complexity of the input
domain

Software type Any
Software architecture Any
Programming language Any
Development method Any

Operational

Object

Size Any
Reference projects --
Tools used --Project
Personnel --
Opinion --

Benefits --

Historical

Satisfaction

Problems --
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type AnyObjective
Effectiveness Prob. detecting a fault=42%
Element Units (functions), complete systems

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience Errors people usually make
Identifier --
Automation --
Cost --
Environment --

Tools

Support --
Comprehensibility High
Cost of Application Low
Inputs Code specification
Test Data Cost Low

Dependencies
Might (and should) be completed with other

technique
Repeatability No
Sources of Information Beizer, Myers, Sommerville, Pfleeger

Technique

Adequacy criterion Random testing
Completeness
PrecisionTest Cases
Number of generated cases As many as wanted
Software type Any
Software architecture Any
Programming language Any
Development method Any

Operational

Object

Size Any
Reference projects --
Tools used --Project
Personnel --

Opinion
It is fine for complementing other

techniques, or for acceptance testing.

Benefits It is very easy to apply
Historical

Satisfaction

Problems

- Although the mean effectiveness is high,
its variance is also high

- Maximum benefit is get with people with
experience
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type ControlObjective
Effectiveness Prob. detecting a fault: 32%
Element Units

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier LOGISCOPE
Automation Obtain paths
Cost Between � 3.000 and � 6.000
Environment Windows; Any; Ada, C/C++

Tools

Support 24 Hot-line
Comprehensibility High
Cost of Application Low
Inputs Source code
Test Data Cost High (less with tools)

Dependencies
Might be completed with techniques that

find processing errors.
Repeatability No
Sources of Information Sommerville

Technique

Adequacy criterion Control flow: Sentence coverage
Completeness
Precision

Test Cases

Number of generated cases
Rises exponentially with the number of
decisions in the code

Software type Any
Software architecture Any
Programming language Any
Development method Any

Operational

Object

Size Any
Reference projects --
Tools used Static analysersProject
Personnel --

Opinion
It is acceptable, but should be

complemented with other techniques

Benefits It is easy to apply

Historical

Satisfaction

Problems

When used with real time and concurrent
systems, the use of the dynamic analyser
should be avoided, because it instruments
the code and might change timing
constraints.
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type ControlObjective
Effectiveness Prob. detecting a fault: 48%
Element Units

Tactical

Scope
Aspect Any
Knowledge Flow graphs (when tool is not used)

Agents
Experience None
Identifier LOGISCOPE
Automation Obtain paths
Cost Between � 3.000 and � 6.000
Environment Windows; Any; Ada, C/C++

Tools

Support 24 Hot-line
Comprehensibility High
Cost of Application Low
Inputs Source code
Test Data Cost High (less with tools)

Dependencies
Should be completed with techniques that

find processing errors.
Repeatability No
Sources of Information Sommerville

Technique

Adequacy criterion Control flow: decision coverage
Completeness
Precision

Test Cases

Number of generated cases
Rises exponentially with the number of
decisions in the code

Software type Any
Software architecture Any
Programming language Any
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --

Opinion
It is okay, but should be completed with

others

Benefits It is easy to apply

Historical

Satisfaction

Problems

When used with real time and concurrent
systems, the use of the dynamic analyser
should be avoided, because it instruments
the code and might change timing
constraints.
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type ControlObjective
Effectiveness Prob. detecting a fault: 66%
Element Units

Tactical

Scope
Aspect Any
Knowledge Flow graphs (if tool is not used)

Agents
Experience None
Identifier LOGISCOPE
Automation Obtain paths
Cost Between � 3.000 and � 6.000
Environment Windows; Any; Ada, C/C++

Tools

Support 24 Hot-line
Comprehensibility High
Cost of Application Low
Inputs Source code
Test Data Cost High (less with tools)

Dependencies
Should be completed with techniques that

find processing errors.
Repeatability No
Sources of Information Sommerville

Technique

Adequacy criterion Control flow: path coverage
Completeness
Precision

Test Cases

Number of generated cases
Rises exponentially with the number of
decisions in the code

Software type Any
Software architecture Any
Programming language Any
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --

Opinion
It is okay, but should be completed with

others

Benefits It is easy to apply

Historical

Satisfaction

Problems

When used with real time and concurrent
systems, the use of the dynamic analyser
should be avoided, because it instruments
the code and might change timing
constraints.
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type ControlObjective
Effectiveness --
Element Units

Tactical

Scope
Aspect Any
Knowledge --

Agents
Experience None
Identifier --
Automation --
Cost --
Environment --

Tools

Support --
Comprehensibility High
Cost of Application Low
Inputs Source code
Test Data Cost High

Dependencies
Should be completed with black-box

techniques
Repeatability No
Sources of Information Pressman

Technique

Adequacy criterion Control flow: thread coverage
Completeness --
Precision --

Test Cases

Number of generated cases
Rises exponentially with the number of
decisions in the code

Software type Any
Software architecture Object Oriented
Programming language Any, but Object Oriented
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --
Opinion --

Benefits --

Historical

Satisfaction

Problems --

����� ��D* ������	 �������� ����

+��

��	
 ���
� ���



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type AnyObjective
Effectiveness Prob. detecting a fault: 66%
Element Any

Tactical

Scope
Aspect Any
Knowledge Reachability graphs

Agents
Experience None
Identifier --
Automation --
Cost --
Environment --

Tools

Support --
Comprehensibility Medium
Cost of Application Low
Inputs Source code
Test Data Cost High

Dependencies
Might be completed with any other black

box technique
Repeatability No
Sources of Information ISSTA’96

Technique

Adequacy criterion Data flow: all-possible rendezvous
Completeness --
Precision --Test Cases
Number of generated cases High
Software type Any
Software architecture Concurrent
Programming language Ada
Development method Ada

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --

Opinion
Works better for concurrent software than
generic techniques

Benefits
It found many defects that generic
techniques did not find

Historical

Satisfaction

Problems It is not easy to apply
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type Processing and controlObjective
Effectiveness Prob. detecting a fault: less than 60%
Element Units (modules and algorithms)

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier ASSET
Automation Data flow graph
Cost Symbolic. Academic tool
Environment UNIX; Any; Ada, C/C++

Tools

Support By tool developers
Comprehensibility Low (tool use)
Cost of Application Low
Inputs Source code
Test Data Cost Medium/high
Dependencies None
Repeatability No
Sources of Information Beizer

Technique

Adequacy criterion Data flow: all-c-uses
Completeness --
Precision --

Test Cases

Number of generated cases

Theoretical limit: (d2+4d+3)/4
(d=nº binary decisions)
Practical: 13% ot the theoretical

Software type Any
Software architecture Any
Programming language Estructured, OO, real time and concurrent
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --
Opinion It is more easy to apply than it seems

Benefits It finds a lot of defects and it is easy to use

Historical

Satisfaction

Problems Should not be use without a tool
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type Processing and controlObjective

Effectiveness
Prob. detecting a fault 70% (aprox.)
Cubre a all-c-uses

Element Units (modules and algorithms)

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier ASSET
Automation Data flow graph
Cost Symbolic. Academic tool.
Environment UNIX; Any; Ada, C/C++

Tools

Support By tool developers
Comprehensibility --
Cost of Application Low
Inputs Source code
Test Data Cost Medium/high
Dependencies --
Repeatability No
Sources of Information Beizer

Technique

Adequacy criterion Data flow: all-p-uses
Completeness --
Precision --

Test Cases

Number of generated cases

Theoretical limit: (d2+4d+3)/4
(d=nº binary decisions)
Practical: 23% of the theoretical

Software type Any
Software architecture Any
Programming language Estructured, OO, real time and concurrent
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --
Opinion It is easier to use than it seems

Benefits It finds a lot of defects and it is easy to use

Historical

Satisfaction

Problems Should not be used without a tool
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type Processing and controlObjective

Effectiveness
Prob detecting a fault: 70%
Cubre all-c-uses

Element Units (modules and algorithms)

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier ASSET
Automation Data flow graph
Cost Symbolic. Academic tool.
Environment UNIX; Any; Ada, C/C++

Tools

Support By tool developers
Comprehensibility --
Cost of Application Low
Inputs Source code
Test Data Cost Medium/high
Dependencies --
Repeatability No
Sources of Information Beizer

Technique

Adequacy criterion Data flow: all-uses
Completeness --
Precision --

Test Cases

Number of generated cases

Theoretical limit: (d2+4d+3)/4
(d=nº binary decisions)
Practical: 24% of the theoretical

Software type Any
Software architecture Any
Programming language Structured, OO, real time and concurrent
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --
Opinion It is easier to use than it seems

Benefits It finds a lot of defects and it is easy to use

Historical

Satisfaction

Problems Should not be used without a tool

����� ��<C* 1��)�	�	 ����

+��

��	
 ���
� ���



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defectsObjective
Defect type Processing and control
Effectiveness Units (modules and algorithms)

Tactical
Alcance
Scope Element Any

Aspect None
Agents Knowledge None

Experience ASSET
Identifier Data flow graph
Automation Symbolic. Academic tool.
Cost UNIX; Any; Ada, C/C++

Herramientas
Tools

Environment
Sujeto a los desarrolladores de la

herramienta
Support --
Comprehensibility Medium
Cost of Application Source code
Inputs Medio/alto
Test Data Cost --
Dependencies No
Repeatability Beizer

Técnica
Technique

Sources of Information Flujo de datos: all-du-paths
Adequacy criterion --
Completeness --

Casos de
prueba
Test Cases

Precision
Theoretical: 2d (d=nº binary decisions)
Practical: 0,4% of the theoretical

Number of generated cases Any
Software type Any
Software architecture Structured, OO, real time and concurrent
Programming language Any

Operational

Objeto
Object

Development method Medium
Size --
Reference projects --

Project
Tools used --
Personnel It is easier to use than it seems

Opinion It finds a lot of defects and it is easy to useHistorical Experiencia
Satisfaction

Benefits Should not be used without a tool
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type AnyObjective
Effectiveness Detects approx.. 72% of the faults
Element Units (modules and algorithms)

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier Mothra
Automation Generates mutants automatically
Cost Free. Academic tool.
Environment Windows/UNIX; Any; Pascal, C

Tools

Support By tool developers
Comprehensibility High
Cost of Application Low
Inputs Source code
Test Data Cost Medium/high
Dependencies --
Repeatability Yes
Sources of Information ACM’s papers

Technique

Adequacy criterion Mutation
Completeness --
Precision --Test Cases
Number of generated cases A+b*n+c*n2, with n= nº of lines of code
Software type Any
Software architecture Any
Programming language Structured, OO, real time and concurrent
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --
Opinion It is easier to use than it seems

Benefits It finds a lot of defects and it is easy to use

Historical

Satisfaction

Problems Should not be used without a tool
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LEVEL ELEMENT ATTRIBUTE VALUE

Purpose Find defects
Defect type AnyObjective
Effectiveness More than 99% of mutation
Element Units (modules and algorithms)

Tactical

Scope
Aspect Any
Knowledge None

Agents
Experience None
Identifier Mothra
Automation Generates mutants automatically
Cost Free. Academic tool.
Environment Windows/UNIX; Any; Pascal, C

Tools

Support By tool developers
Comprehensibility High
Cost of Application Low
Inputs Source code
Test Data Cost Medium/high
Dependencies --
Repeatability Yes
Sources of Information ACM´s papers

Technique

Adequacy criterion Selective Mutation
Completeness --
Precision

Test Cases

Number of generated cases

24% of std. mutation for 2-selectiva
42% of std. mutation for 4-selectiva
60% of std. mutation for 6-selectiva

Software type Any
Software architecture Any
Programming language Structured, OO, real time and concurrent
Development method Any

Operational

Object

Size Medium
Reference projects --
Tools used --Project
Personnel --
Opinion It is easier to use than it seems

Benefits It finds a lot of defects and it is easy to use

Historical

Satisfaction

Problems Should not be used without a tool
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Form E0 Selection Exercise/General

Name:

Group: Date:

Generic Questions

Objective: Know subject background and experience.

1. Do you have experience in the development of software systems? (it is considered as experience to
have worked full or part time in a company or in a department in the university).

Yes

No

If yes, what is your experience in each position?

Project manager

Developer

Analist

Member of the testing team

Others:

2.Are you familiar with software testing? (Mark the scale)

Value 0 1 2 3

Familiarity Never
level tested exercises assignements development

3. What is your experience in the specification of test cases for software testing?

Value 0 1 2 3

Experience Never Small Class Real

Number of years/months since you started:

Position Years Months

Small Class Real

specified exercises assignements development

.

.

.
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4. What is your absolute experience in running test cases?

Value 0 1 2 3

Experience Never Small Class Real

run exercises assignements development

Number of years/months since you started:

5. What kind of experience do you have in software testing? Explain briefly in a paragraph theoretical
and practical knowledge. Use this question to extend the answers to questions 2-4.

6. What heuristic(s) or technique(s) do you use when selecting the set of test cases to test a program?

7. What heuristic(s) do you use when selecting the software testing technique(s) to develop the set of
test cases for a program?

8. What information do you think is relevant when deciding the testing technique(s) to develop the set
of test cases for a program? (about the project, the problem to be solved, etc.). Try to be as specific
as possible when referring to the information you would like to know when doing the selection.

9. What kind of problmes do you think you will have to face when selecting the testing technique(s) to
use in a project?

10. How long do you think it should take you the process of selecting the software testing techniques
for a project? Which variables do you think will affect this time?

What do you think you will learn with this exercise?(Mark in the scale)

Usefulness Useless Seldom used Often used Essential

knowledge knowledge knowledge knowledge

Justify your answer

.

11.

Value 0 1 2 3
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Form E1 - Selection Exercise/Execution

Name:

Group: Date:

Exercise

Objective:

Material

Measure times and conclussions.

Check that you have all forms needed for this part of the work.You should have:

-Arequirements document, with name:

:

: [hour:minutes]

:

: [hour:minutes]

5. How long has it taken you to examine the project documentation? (do not take into account

possible interruptions) minutes

6. Write down the time when you start the selection: : [hour:minutes]

7. Write down the time when you finish the selection : : [hour:minutes]

8. How long has it taken you to perform the selection? (do not take into account possible

interruptions) minutes

The steps to be followed are:

1. Write down the time when you start the exercise: : [hour:minutes]

2. To do this exercise remember that you have to:

(a) (Optional, discount this time). Take a look at the available techniques.

(b) Read the project documentation.

(c) Examine one by one the available testing techniques.

(d) Decide what are the technique(s) you would use for the project..

3. Write down the time when you start examining the project documentation

4. Write down the time when you finish examining the project documentation

.

.

.

-Aproject context document.

- Forms numbered: E1, E3,, E4, E5, E6 y E7.

1
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9. Write down the time when you finish the exercise: : [hour:minutes]

10. Howe long has it taken you to do the exercise? (do not take into account possible interruptions)
minutes

The aim of the conclusions is to study the evolution of the subject´s opinion about testing techniques

selection problem when doing this exercise.

1. What have you learned with this exercise?

(a) Regarding the type of software to be tested.

(b) Regarding the characteristics of the project environment.

(c) Others.

2. ¿Has your perception of the selection problem changed regarding the type of information needed

for the selection, dificulty and problems encountered?

(a) Regarding the type of software to be tested.

(b) Regarding the characteristics of the project environment.

(c) Others.

3. If you had to do this exercise again, would you do things differnt? what? why?

(a) Regarding the type of software to be tested.

(b) Regarding the characteristics of the project environment.

(c) Others.

Conclusions
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Form E2 - Selection Exercise/Execution

Name:

Group: Date:

Exercise

Objective:

Material

Measure times and conclussions.

Check that you have all forms needed for this part of the work.You should have:

-Arequirements document, with name:

:

: [hour:minutes]

:

: [hour:minutes]

5. How long has it taken you to examine the project documentation? (do not take into account

possible interruptions) minutes

6. Write down the time when you start the selection: : [hour:minutes]

7. Write down the time when you finish the selection : : [hour:minutes]

8. How long has it taken you to perform the selection? (do not take into account possible

interruptions) minutes

The steps to be followed are:

1. Write down the time when you start the exercise: : [hour:minutes]

2. To do this exercise remember that you have to:

(a) (Optional, discount this time). Take a look at the available techniques.

(b) Read the project documentation.

(c) Examine one by one the available testing techniques.

(d) Decide what are the technique(s) you would use for the project..

3. Write down the time when you start examining the project documentation

4. Write down the time when you finish examining the project documentation

.

.

.

-Aproject context document.

- Forms numbered: E2, E3, E4, E5, E6, E7 y E8.

1
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9. Write down the time when you finish the exercise: : [hour:minutes]

10. Howe long has it taken you to do the exercise? (do not take into account possible interruptions)
minutes

The aim of this section is to know the opinion the subject has about the characterisation schema.

1. Do you think it achieves the goalof easing the selection? Why?

2. Do you think the names in the schema could be improved?

3. In general, do you think the schema could be improved in any way? How?

4. If you had the opportunity of using the schema in your work, would you do it?

5. What process have you followed to use the schema? In case it has not been the one recommended,

please, explain it

The aim of the conclusions is to study the evolution of the subject´s opinion about testing techniques

selection problem when doing this exercise.

1. What have you learned with this exercise?

(a) Regarding the type of software to be tested.

(b) Regarding the characteristics of the project environment.

(c) Others.

2. ¿Has your perception of the selection problem changed regarding the type of information needed

for the selection, dificulty and problems encountered?

(a) Regarding the type of software to be tested.

(b) Regarding the characteristics of the project environment.

(c) Others.

3. If you had to do this exercise again, would you do things differnt? what? why?

(a) Regarding the type of software to be tested.

(b) Regarding the characteristics of the project environment.

(c) Others.

Conclusions

Conclusions
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Form E3 - Selection Exercise/Used Information

Objective:

Name: page of

Document Name:

Reflect the information used about techniques considered during selectionall

Technique Information Procedence Comments

.

.
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Form E4 - Selection Exercise/Information not Found

Objective:

Name: page of

Document Name:

Reflect the information you have missed about a technique during selection

Technique Information Comments

.

.
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Form E5 - Selection Exercise/Problems

Objective:

Name: page of

Document Name:

Enumerate the problems found when doing the exercise

Problem N. Technique Description

.

.
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Form E6 - Selection Exercise/Selection

Objective:

Name: page of

Document Name:

Enumerate the techniques you have been selected for the project

Technique N. Technique Comments

.

.
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Form E7 - Selection Exercise/Techniques

Objective:

Name: page of

Document Name:

Reflect the time spent studying (reading) each technique

Technique N. Technique Start time End time Total time

.

.
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Form E8 - Selectcion Exercise/Consults

Objective:

Name: page of

Document Name:

Reflect possible doubts when understanding the schema

Consult N. Purpose Start time End time Total time

.

.
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Form E9 - Selection Exercise/Schema

Name:

Group: Date:

About the Schema

Objective:

Conclusions

Check the potential the subject sees to the schema.

5.As you have seen, the development of the schema implies the investment of additional time in
instantiating it. Taking this into account, if you had the opportunity to use it in your work, would
you do it?

The aim of the conclusions is to study the evolution of the subject´s opinion about testing techniques

selection problem when doing this exercise.

1. What have you learned with the characterisation schema?

2. When knowing the schema, has your perception of the selection problem changed regarding the

type of information needed for the selection, dificulty and problems encountered?

3. If you had to do the previous exercises again, but using the schema, would you do things different?

what? why?

The aim of this section is know the opinion the subject has about the characterisation schema.

1. Do you think it facilitates selection? Why?

2.Do you think it is easy to understand?

3.Do you think the names in the schema could be improved?

4. If you had to use it, do you think it would be easy to use? Do you think it could be improved to
make it easier to use¿ How?

.

.

1

�
���� %�<=* ���� #A�

��	
 ���
� ���



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

>� 5���	�����
	
�� ����� �� 
	 ��
� �� �	

� � �
	���	
�
 ������ �����	�
�

� ��� $)�$
	

��� ����� �� ��� ����
���� ����� ��� ��� ��	��
	� ���
���� �
� ��� �)�$
	 ��� �����

�� ��� ��	
����	� �� ��� (���� ������� �� ��� ��	
����	 
	 	
�
��� �� � ��

�� 9� ��

�:� ��� ��������	�
�
�� ��	��
��
�
 �
�� 
�� �� ����

��(�� �&+��� �Æ&�� &$

�
���� %�<?� �
���� %�<B �
� �
���� %�<D 	��� ��� 1 E�1 ���
�
�� ��	�	 ��� ��� ��	��
	�

���
����	 ������� �� ��� �,���
��
�		 �� ��� 	������

Valor observado

6004002000-200-400

V
al

or
N

or
m

al
es

pe
ra

do

400

300

200

100

0

-100

-200

-300

-400

Aprendizaje

7006005004003002001000-100

R
es

id
uo

pa
ra

T
E

C
N

IC
A

S

600

400

200

0

-200

-400

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

STUDY TIME

R
E

S
ID

U
A

L
F

O
R

S
T

U
D

Y
T

IM
E

�
���� %�<?* ���
�
�� �� ��� 1 E�1 ��	���	 ��� 	���� �
���

Valor observado

6004002000-200-400-600

V
al

or
N

or
m

al
es

pe
ra

do

600

400

200

0

-200

-400

-600

Seleccion

10008006004002000-200

R
es

id
uo

pa
ra

S
E

L
E

C
C

IO

600

400

200

0

-200

-400

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

SELECTION TIME

R
E

S
ID

U
A

L
F

O
R

S
E

L
E

C
T

IO
N

T
IM

E

�
���� %�<B* ���
�
�� �� ��� 1 E�1 ��	���	 ��� 	�����
�
 �
���

��(�� �&+��� �%�7�"��$

�
���� %�<@� �
���� %�<F� �
���� %�<A �
� �
���� %�>C 	��� ��� 1 E�1 ���
�
�� ��	�	 ���

��� ��	��
	� ���
����	 ������� �� ��� �	��
�
�� �� ��� 	������

��	 ��	
 ���
�



 ������- &�  ������
� ����	�
���� �� �
� )-��	�����

Valor observado

6050403020100-10-20

V
al

or
N

or
m

al
es

pe
ra

do

30

20

10

0

-10

-20

TIEMPO DE DUDAS

706050403020100-10

R
es

id
uo

pa
ra

T
D

U
D

A
S

60

50

40

30

20

10

0

-10

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

DOUBTS TIME

R
E

S
ID

U
A

L
F

O
R

D
O

U
B

T
S

T
IM

E

�
���� %�<D* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� �
�� 	��
� ��
	���

� �����	 ����� ���

	������

Valor observado

43210-1-2-3-4

V
al

or
N

or
m

al
es

pe
ra

do

4

3

2

1

0

-1

-2

-3

-4

NumeroProblemas

76543210-1

R
es

id
uo

pa
ra

N
P

R
O

B
L

E
M

4

3

2

1

0

-1

-2

-3

-4

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

N. OF PROBLEMS

R
E

S
ID

U
A

L
F

O
R

N
.O

F
P

R
O

B
L

E
M

S

�
���� %�<@* ���
�
�� �� ��� 1 E�1 ��	���	 ��� 
����� �� �������	 �
���
������

��(�( �&+��� �!�/"��� �%%

�
���� %�><� �
���� %�>>� �
���� %�>= �
� �
���� %�>? 	��� ��� 1 E�1 ���
�
�� ��	�	 ���

��� ��	��
	� ���
����	 ������� �� ��� ��������
�		 �� ��� 	������

��(�, �&+��� �>�&��0� �%%

�
���� %�>B� �
���� %�>D �
� �
���� %�>@ 	��� ��� 1 E�1 ���
�
�� ��	�	 ��� ��� ��	��
	�

���
����	 ������� �� ��� �,���
��
�		 �� ��� 	������

��	
 ���
� ��




�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

Valor observado

20100-10-20

V
al

or
N

or
m

al
es

pe
ra

do

8

6

4

2

0

-2

-4

-6

-8

PORCENT

706050403020100-10

R
es

id
uo

pa
ra

P
O

R
C

E
N

T

20

10

0

-10

-20

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

FRECUENCY OF PROBLEMS

R
E

S
ID

U
A

L
F

O
R

F
R

E
C

U
E

N
C

Y
O

F
P

R
O

B
L

E
M

S

�
���� %�<F* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ���+��
�� �� �������	 �
���
������

Valor observado

403020100-10

V
al

or
N

or
m

al
es

pe
ra

do

20

10

0

-10

CANTIDAD DE DUDAS

403020100-10

R
es

id
uo

pa
ra

N
D

U
D

A
S

40

30

20

10

0

-10

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

N. OF SCHEMA DOUBTS

R
E

S
ID

U
A

L
F

O
R

N
.O

F
S

C
H

E
M

A
D

O
U

B
T

S

�
���� %�<A* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� 
����� �� �����	 ����� ��� 	������

Valor observado

20100-10-20

V
al

or
N

or
m

al
es

pe
ra

do

20

10

0

-10

-20

FRECUENCIA DUDAS ATRIBUTOS

50403020100-10

R
es

id
uo

pa
ra

F
R

E
A

T
R

IB

20

10

0

-10

-20

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

FRECUENCY OF SCHEMA DOUBTS

R
E

S
ID

U
A

L
F

O
R

F
R

E
C

.
O

F
S

C
H

E
M

A
D

O
U

B
T

S

�
���� %�>C* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� 	��� �� �����	 ����� ��� 	������

�	� ��	
 ���
�



 ������- &�  ������
� ����	�
���� �� �
� )-��	�����

Valor observado

3020100-10-20

V
al

or
N

or
m

al
es

pe
ra

do

20

10

0

-10

-20

Info considerada

403020100

R
es

id
uo

pa
ra

N
IN

F
O

30

20

10

0

-10

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

AMOUNT OF INFO USED

R
E

S
ID

U
A

L
F

O
R

A
M

O
U

N
T

O
F

IN
F

O
U

S
E

D

�
���� %�><* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� ����
� �� 

������
�
 �	�� 

 	�����
�
�

Valor observado

20100-10-20

V
al

or
N

or
m

al
es

pe
ra

do

20

10

0

-10

-20

PORCENT

100806040200-20

R
es

id
uo

pa
ra

P
O

R
C

E
N

T

20

10

0

-10

-20

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

FRECUENCY OF INFO USED

R
E

S
ID

U
A

L
F

O
R

F
R

E
C

U
E

N
C

Y
O

F
IN

O
F

U
S

E
D

�
���� %�>>* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� ���+��
�� �� �	� �� 

������
�
�

Valor observado

20100-10

V
al

or
N

or
m

al
es

pe
ra

do

8

6

4

2

0

-2

-4

-6

-8

Info que falta

3020100-10

R
es

id
uo

pa
ra

IN
FA

L
T

A

20

10

0

-10

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

AMOUNT OF MISSING INFO

R
E

S
ID

U
A

L
F

O
R

A
M

O
U

N
T

O
F

M
IS

S
IN

G
IN

F
O

�
���� %�>=* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� ����
� �� �
		

� 

������
�
�

��	
 ���
� �	�



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

Valor observado

20100-10-20

V
al

or
N

or
m

al
es

pe
ra

do

20

10

0

-10

-20

Porcentaje sujetos

80706050403020100-10

R
es

id
uo

pa
ra

P
O

R
C

E
N

20

10

0

-10

-20

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

FRECUENCY OF MISSING INFOR
E

S
ID

U
A

L
F

O
R

F
R

E
C

U
E

N
C

Y
O

F
M

IS
S

IN
G

IN
F

O
�
���� %�>?* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� ���+��
�� �� �������
�� �� �
		

�



������
�
�

Valor observado

6420-2-4-6

V
al

or
N

or
m

al
es

pe
ra

do

6

4

2

0

-2

-4

-6

NumeroTecnicas

161412108642

R
es

id
uo

pa
ra

T
E

C
E

S
T

U
D

6

4

2

0

-2

-4

-6

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

N. OF TECH. CONSIDERED

R
E

S
ID

U
A

L
F

O
R

N
.O

F
T

E
C

H
.C

O
N

S
ID

E
R

E
D

�
���� %�>B* ���
�
�� �� ��� 1 E�1 ��	���	 ��� 
����� �� ����

+��	 ��
	
������

�	
 ��	
 ���
�



 ������- &�  ������
� ����	�
���� �� �
� )-��	�����

Valor observado

43210-1-2-3-4

V
al

or
N

or
m

al
es

pe
ra

do
4

3

2

1

0

-1

-2

-3

-4

NumeroSelección

876543210

R
es

id
uo

pa
ra

T
E

C
S

E
L

E
C

4

3

2

1

0

-1

-2

-3

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

N. OF TECH. SELECTED

R
E

S
ID

U
A

L
F

O
R

N
.O

F
T

E
C

H
. S

E
L

E
C

T
E

D

�
���� %�>D* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� 
����� �� ����

+��	 	��������

Valor observado

403020100-10-20-30-40

V
al

or
N

or
m

al
es

pe
ra

do

20

10

0

-10

-20

Porcentaje elecciones

100806040200-20

R
es

id
uo

pa
ra

P
O

R
C

T
E

C

40

30

20

10

0

-10

-20

-30

-40

OBSERVED VALUE

N
O

R
M

A
L

E
X

P
E

C
T

E
D

V
A

L
U

E

FRECUENCY OF SELECTED TECH.

R
E

S
ID

U
A

L
F

O
R

F
R

E
C

.O
F

S
E

L
E

C
T

E
D

T
E

C
H

�
���� %�>@* ���
�
�� �� ��� 1 E�1 ��	���	 ��� ��� ���+��
�� �� 	�����
�
 �� ���� ����

+���

��	
 ���
� �	�



�

	
���	��
���� ��
��
 ��	 ��������� �����
	� ������� ���
������

�	� ��	
 ���
�


