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Main ldea

The central theme for this syllabus was that the complexity of software and our
dependency on software continues to increase. The result is a high level of
dependency on the freedom from error in the software. The Requirements
Engineering Qualifications Board (REQB) has therefore decided to create uniform
international standards in the area of Requirements Engineering. For standards are
like languages - it is only if you understand them that you can work effectively. In
order to now create such a uniform language in this important area of requirements

engineering, international experts got together in REQB and developed this syllabus.
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Introduction

Purpose of the Syllabus

This syllabus defines the basic level (Foundation Level) of the training program to
become a REQB Certified Professional for Requirements Engineering (short form
CPRE). REQB developed this syllabus in cooperation with the Global Association for
Software Quality.

The syllabus is to serve as a foundation for training providers who are seeking
accreditation as teachers. All areas of this syllabus must correspondingly be
incorporated in the training documents. The syllabus should, however, also serve the
learner as preparation for certification. All areas listed here are thus relevant for the
examination, which can be taken either after accredited courses or in open

examination.

Examination

The examination to become a Certified Professional for Requirements Engineering is
based on this syllabus. All sections of this syllabus can thereby be tested. The
examination questions are not necessarily divided into the individual sections. A
guestion may refer to several sections.

The format of the examination is Multiple Choice.

Examinations can be taken after having attended accredited courses or in open
examination (without a previous course). You will find detailed information regarding

examination times on the website of gasq (www.gasqg.org) or on REQB’s website

(www.regb.orq).

Accreditation

Providers of a REQB Certified Professional for Requirements Engineering Course
must be accredited by the Global Association for Software Quality. Their experts
review the training provider's documentation for accuracy. An accredited course is

regarded as conforming to the syllabus. At the end of such a course, an officially
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Certified Professional for Requirements Engineering

examination (CPRE exam) may be carried out by an OQREDI 76,
independent certification institute (according to ISO h i o
17024 rules). REQB
Accredited Training Providers can be identified by the Requirements Engineering

Qualifications Board

official REQB Accredited Training Provider logo: %
\A

Internationality
This syllabus was developed in cooperation between several international experts.
The content of this syllabus can therefore be seen as the international standard. The

syllabus thereby makes it possible to train and test internationally at the same level.

K Levels
The syllabus has been divided into different K levels. This makes it possible for the
candidate to recognize the "knowledge level" of each point.

There are 3 K-levels in the current syllabus:

e K1 - remember, recognize, recall
o K2 - understand, explain, give reasons, compare, classify, summarize

e KS3 - apply in a specific context
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1. Basics

Learning target

What is a requirement?

What is the meaning and purpose of requirements?

How can requirements be classified?

What types of requirements are there?

What problems are there concerning requirements?

What concepts are important in connection with requirements?

What is the difference between RM (Requirements Management) and RE
Requirements Engineering)?

What important norms and standards exist?

Why is Requirements Engineering important?

1.1 Requirement

Definition of what is meant by the term “A Requirement” (K 1)
Glossary:
IEEE 610.12: A requirement is a condition or a skill that a user needs in order to

solve a problem or arrive at a goal.

What is the meaning and purpose of requirements? (K 2)
e Foundation for assessment, planning, execution and monitoring of the project
activity
e Customer expectations
e Component of agreements, orders, project plans...

e Setting of system boundaries, scope of delivery, contractual services
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Classification of requirements (according to Ebert05) (K 2)

Requirements consist of process requirements and product requirements

Process requirements: costs, marketing, processing time, sales and distribution,
organization, documentation

Describe needs and limitations of the business processes.

Product requirements consist of functional and non-functional product requirements.
Both can be regarded from the point of view of the user (external) or customer and
from the point of view of the developer (internal).

Functional product requirements from the user's point of view: user interface,
applications, services

Functional product requirements from the customer’s point of view: user interface,
applications, services

Note: User and customer can be different!

Functional product requirements from the developer's point of view: architecture,
power supply, load distribution

Functional requirements describe the function of the system

Non-functional product requirements from the point of view of the user: reliability,
performance, usability

Non-functional product requirements from the point of view of the customer:
reliability, performance, usability

Non-functional product requirements from the point of view of the developer:

testability, serviceability, tools

Non-functional requirements describe the quality attributes of the system.
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Types of requirements: customer requirements, solution/system requirements,

product/component requirements (K 1)

Problems with requirements (K 2)
e unclear objectives
e communication problems
e language barriers
e knowledge barriers
e vague formulation
e too formal formulations
e ambiguous, overly specified, unclear, impossible, contradictory requirements
e instability of the requirements
e bad quality of the requirements
e gold plating
e insufficient user involvement
e overlooked user classes
e inaccurate planning

e minimal specification

Quality criteria for requirements (according to Wiegers05): (K 2)
1. Each requirement must be complete, correct, feasible, necessary, prioritized,
unambiguous, and verifiable
2. The requirements specification must be complete, consistent, modifiable and

traceable
For training companies: explanation of the individual quality criteria

Solution (K1)

A solution is the implementation of the requirement
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Commitment (K1)
Commitment is the degree of obligation

Defining the commitment through key words
For training companies: explanation of key words

Observing legal responsibilities, especially in case of faults
Fault (K 1)

Deviation of the current state from the target state

Priority of requirements (K 1)
Evaluation of the importance/urgency

Criticality of requirements (K 1)
Evaluation of the risk of a requirement by evaluating the damage in case of non-

fulfillment of a requirement

Validation (K1)
Process of confirmation that the specification of a phase or the entire system fulfills

the customer's requirements

Verification (K 1)
Comparison of an intermediate product with its specifications. It is thereby
determined if the software was developed correctly and if the specifications that were

determined during the previous phase were fulfilled

Delineation between requirements management and engineering (K 2)
Requirements Management (RM) includes processes for the identification and
management of requirements

Requirements engineering includes the basic engineering skills
For training companies: deepening the individual areas

10
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1.2 Standards and Norms

ISO 9000:
Requirements of a quality management system:
¢ defined concepts and basics of a QMS

e domain or industry neutral

ISO 9126:
Defines a quality model with six categories:

Functionality, reliability, usability, efficiency, maintainability, portability

IEEE 610:

Standard Glossary of Software Engineering Terminology

IEEE 830:

Recommended Practice for Software Requirements Specifications

IEEE 1233:

Guide for Developing of System Requirements Specifications

IEEE 1362:
Guide for Information Technology — System Definition

Process norms:

ISO 12207:

Standard for Software Life Cycle Process

ISO 15288:

System Life Cycle Process

11
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ISO 15504:

Software Process Improvement and Capability Determination (SPICE)
Capability Maturity Model Integrated (CMMI)

In order to pass the examination, it is not necessary to know the contents of all the
norms. It is, however, important (K 1) to know which norms are of importance for

Requirements Engineering.

Requirements Engineering is of vital importance. And yet it is neglected time and

again.

For training companies: highlighting the importance of Requirements Engineering
and the reasons why it is often neglected (K 2).

¢ Neglect due to high time pressure

¢ Neglect due to an exclusive orientation toward fast results

¢ Neglect due to an exclusive fixation on costs

¢ Neglect due to misinterpretations (many things are seen as given)

Possible consequences of neglecting Requirements Engineering (K 2):
e Requirements become imprecise
e Requirements are ambiguous
e Requirements are contradictory
e Requirements that change
¢ Requirements that do not fulfill the criteria
¢ Requirements that can be interpreted differently

e Missing requirements

12
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2. Procedure and Processes

Learning Goals:

What different process models are there?

How do the different process models differ?

What characterizes the Requirements Engineering process?
What are the phases of this process?

2.1 Process Models

Procedural models (K 2)

Method-independent process description of development processes

Roles, activities, phases and documents are thereby taken into account

Product life cycle (PLC) (K 2)
Basic phases: planning, development, maintenance, end of life

The planning phase includes: vision, strategy, business plan, and cost benefit
analysis
The development phase includes: specification, draft, and implementation

Defines various phases of the product development

General V Model (K 2)

Steps of development:

e Definition of requirement, determination of requirement (performance
specifications)
e Functional system draft, systems analyses (functional specifications)

e Technical system draft, architecture draft (software design)

13
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e Component specification

e Implementation

For training companies: graphic portrayal of the General V model; in depth

description of the General V Model

Rational Unified Process (RUP®) (K 2)
Procedural model by IBM Rational ©

Thereafter there is an iterative development process with
e 4 phases (inception, elaboration, construction, transition)

e 9 disciplines (among others requirements discipline)

For training companies: deepening of the RUP®© with graphic presentation; deepened

study of the requirements discipline

Extreme Programming (K 2)

Procedural model by Kent Beck et al

Requirements management as a main component

Completely without any requirement investigation

For training companies: also explain at least three further agile models including

Scrum and Crystal.

Degree of Maturity Model (K 2)

For the identification and improvement of the process maturity (process assessment
and process improvement)

Definition of degrees of maturity and corresponding specifications of the processes

For training companies: deepening, using the example ISO 15504/SPICE; with a

description of the typical requirements for Requirements Engineering

14
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2.2 Requirements Engineering Process (K 2)

Non-core process, which concerns all phases of the systems development
¢ Identification of requirements
e Analysis of requirements
e Specification of requirements
e Changes of requirements
e Verification

e Quality assurance

Description of the negative influencing factors on the processes
Description of the different points of view (customer, supplier point of view)

Method of the Requirements Engineering process with the customer at the center

15
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3. Project and Risk Management

Learning Goals:
Why is Requirements Engineering important in projects?
What errors can arise in Requirements Engineering?

What risks are there with requirements?

3.1 Project Management

Description of the necessity of RE in projects (K 2)
RE should contribute to the following areas: (K 1)
Project conception
Contract negotiations
Project definition

Project execution
For training companies: more detailed description of RE in these areas.
What errors can occur in Requirements Engineering? (K 2)

e Unclear requirements

e Changing requirements

e Unstable product and design basis for sub-orders

e Unclear responsibilities

e Gap between customer expectations and project contents
¢ Insufficient customer management

e Project definition with milestones that cannot be achieved
e Imprecise expense estimate

e Imprecise estimate of impact

16
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3.2 Risk Management

Explain the necessity of risk management (K 3)
Efficient risk management as a key to lowering project risks

For training companies: detailed description of the development of countermeasures

and techniques of risk management (such as Failure Mode and Effect Analysis).

17
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4. Responsibilities and Roles

Learning Goals:

What basic roles are there in Requirements Engineering?

What is a stakeholder?

What are the tasks of Requirements Engineering?

What is the task of a Professional for Requirements Engineering?

What characterizes a Professional for Requirements Engineering?

4.1 Basic Roles

Basic roles: (K 2)

Client (= customer)

Contractor (= supplier)

The client formulates his needs

The contractor delivers solutions

Stakeholder

A stakeholder is a person or a role that has an interest

Stakeholders can be either natural persons, legal entities or abstract persons

Stakeholders often have conflicts of interest among each other

L

Requirements
Engineering
Qualifications Board

For training companies: description of typical stakeholder (e.g. Managing Director,

Project Manager, client)

Important: Identification of all stakeholders in order to take adequate consideration of

all perspectives

18
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4.2 Tasks of Requirements Engineering

Tasks: (K 2)

Analysis of business processes

Identification and analysis of requirements

Quality assurance of requirements and specifications
Creation of the requirements specification

Risk analysis

The Professional for Requirements Engineering identifies wishes and aims.

Knowledge of a Professional for Requirements Engineering: (K 1)

Skill of moderation
Self-confident manner

Ability to convince

Language skills

Ability to communicate
Precision

Analytical, clear thinking

Ability to act in a structured way
Methodological competence

Stress resistance

19
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5. Identification of Requirements

Learning goals

What should a contract contain?

What should be considered when evaluating requirements?
What characterizes a typical project vision?

How can stakeholders be identified?

What are the goals of the identification of requirements?

What techniques are there for identifying requirements?

What characterizes functional and non-functional requirements?
How do they differ?

What contents should be covered by a requirement document?
What characterizes good requirements?

What are the standard contents of a requirements document?

How does one construct a requirement?

5.1 Customer

The customer must always be involved. The goal is to understand the customer and
to develop a mutual understanding of one another. The contractor should thereby

always put himself in the customer's position.

Contract: (K 2)
e Inthe agreement it should be formally specified and described what the
customer wants
e It must be ensured that the interest of the customer takes center stage.
e Itis important to set realistic deadlines and prices and to make realistic project

plans

20
Version 1.2 July 1% 2008

© gasq — Global Association for Software Quality



REQB® Certified Professional for Requirements Engineering d(D

Foundation Level Requirements
Engineering
Qualifications Board

When evaluating the requirements, different points of view must be taken into

consideration.

5.2 Project Visions and Goals

In the beginning we have the development of project visions. This is the first step of

Requirements Engineering
It is crucial to have a clear definition of project visions.
For training companies: presentation of typical project visions

Important questions regarding project visions: (K 2)

What will the project change?

Why is the project necessary?

What happens once the project has been terminated?
Who will profit from the project?

Which costs are we willing to bear?

What risks are we willing to assume?

For training companies: presentation of typical influences on project visions

(customers, strategy, etc.)

For each project, the vision must be set anew

5.3 Identifying Stakeholders

All stakeholders on the customer and supplier side are to be identified

Interest groups are to be brought together.

21
Version 1.2 July 1% 2008

© gasq — Global Association for Software Quality



REQB® Certified Professional for Requirements Engineering d(D

Foundation Level Requirements

Engineering
Qualifications Board

For training companies: explanation of the identification and evaluation of

stakeholders

5.4 Techniques for Identifying Requirements

Aim of the identification of requirements (K 2)
Identify all desired functions, characteristics, limitations and expectations
Orient the requirements toward the project vision
Functions must be described clearly

Functions that the customer does not want are to be excluded

Techniques (K 1)
e Questionnaires
e Interviews
e Self-recording
¢ Representatives of the customer on site
¢ Identification on the basis of existing documents
¢ Reuse (Reusing the specification of a certain project)
e Brainstorming
e Field observation
e Apprenticing

e Workshops after each specified process

For training companies: techniques, including describing advantages and
disadvantages

For training companies: description of questioning methods for interviews

22
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5.5 Functional and Non-functional Requirements

Functional Requirements (K 2)

Description of the functions of the system

Trigger a process

Non-functional Requirements (K 2)

Describe attributes of the functions or their quality characteristics
Difficult to describe, therefore often only formulated vaguely
Often hard to track and test

Precise and clear description necessary for validation

For training companies: examples of functional and non-functional requirements

Quality characteristics according to ISO 9126: (K 2)

Functionality, reliability, usability, efficiency, maintainability, portability

For training companies: detailing the individual quality characteristics
For training companies: description of limitations (for example technical

specifications)

5.6 Descriptions of Requirements

Content of the requirement text:
Who? What? How? When? With whom? By what affected?

Important guidelines for the creation of the requirements document: (K 2)
e The requirements must be unambiguous, precise and understandable
e Superfluous information should be avoided

e Templates as an aid to limit language

23
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Standard contents of a requirements document: (K 1)

Introduction

Secrecy clause
Regulations

Standards

Stakeholder

Purpose of the product
Description of the system
Functional requirements
Non-functional requirements
Assumptions
Dependencies

Risks

Safety requirements
Software Quality Attributes

Acceptance

Construction of a requirement (K 2)

1.

a r~ wDN

Determination of the process

Classification of the system activity

Determination of the legal commitment

Refining the process

Logical and time constraints

L
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For training companies: description of the individual steps in the construction of a

requirement
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6 Specification of requirements

Learning goals:

What is a requirement specification?

What characterizes a requirement specification?

What is a solution specification?

What characterizes a solution specification?

What standards are important for requirement specifications and solution
specifications?

What is the typical procedure when it comes to the specification of requirements?
What different degrees of formalization exist for the specification of requirements?
What can be the consequences of errors in the requirements?

What possibilities are there for avoiding requirement errors?

6.1 Specification

In the specification, requirements are specified in a structured way and are modeled
separately.

The specification serves to track and manage requirements.

Requirements specifications (K 2)
Are also called performance specifications

The creation should be the customer's task

Solution specifications (K 2)
Are also called functional specifications

The basis for the further system development

Important standards: (K 1)

25
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IEEE 1362 (system performance specifications), IEEE 830 (software requirements

specification) - IEEE 1233 (system functional specifications)

For training companies: more detailed description of the performance specifications

and the functional specifications

6.2 Procedure

Specification as an activity for formalizing the results of the requirements analysis
(K2)

For training companies: description of steps for the specification of problems and

solutions (determining the solution space, describing the customer contacts, etc.)

The identification phase is terminated when all agreements that are necessary for the

project have been signed

6.3 Formalization

Different degrees of formalization

Non-formal
Semi-formal

Formal

For training companies: description and differentiation of the degrees of formalization
(K2)

26
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6.4 Quality of Requirements

Requirement errors as a cause of high costs (K 2)
The later errors are detected, the higher are the costs
Therefore the use of manual verification (are we producing the product correctly?)

and validation (are we producing the right product?)

For training companies: description of measures for quality improvement and

assurance

27
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7. Requirements Analysis

Learning Goals:

What is the goal of requirements analysis?

What is the procedure during requirements analysis?
What are the different models of requirements analysis?
What characterizes UML?

What characterizes SysML?

What is the reason for the cost estimate?

What are the important factors for cost estimates?
What is the procedure when prioritizing?

What should be considered when agreeing on requirements?

7.1 Requirements and Solutions

Goal of the requirements analysis: solution for the implementation of the

requirements (K 2)

Procedure:
1. Analysis of the needs
2. Description of the solution

3. Cost estimate and prioritization

7.2 Methods and Techniques

Different aspects of a system are represented through different views

Models are developed through suitable methods of analysis

28
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Differentiation between types of models (K 2)
Requirements models

Solution models

For training companies: detailed description of the two types of models and their

views

Different models (K 1)
e Context model
e Functional decomposition
e Data flow model
e State transition model
e Petri Net
e Entity Relationship Model

For training companies: detailed description of the various models

7.3 Object-oriented Analysis
UML (Unified Modeling Language)

UML provides diagrams for different views of the system
Use case diagrams, class diagrams, activity diagrams, state diagrams, object

diagrams, component diagrams, package diagrams, etc.

For training companies: examples of diagrams (at least for use case diagrams, class

diagrams, activity diagrams and state diagrams)

SysML (Systems Modeling Language) as an expansion of the UML

29
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7.4 Cost Estimates

Cost estimates connect Requirements Engineering with the project management
Types of estimate (K 2)

e Costs

e Time

e Requirements

e Quality
Cost estimates help to recognize the cost for change

For training companies: description of the determining factors for the development

costs

Estimation procedure (K 1)
e Conclusions by analogy
e Algorithmic procedure
e Function point procedure
e Constructive cost model

e Delphi method
For training companies: explanation of these estimation procedures

Estimation procedures are always based on historical data and framework conditions

7.5 Prioritization

Procedure
1. Grouping of the requirements
2. Analysis of the requirements
3. Creation of the project plan
4

. Testing the increments
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7.6 Agreeing on Requirements

Agreements (K 2)
e Formal agreement as project basis
e The list of requirements must be binding

e A constant review of the requirements list is necessary

For training companies: description of the advantages of binding allocations
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8. Tracking of Requirements

Learning Goals:

What is traceability?

Why do requirements continue to develop?
What is the purpose of traceability?

What kinds of traceability are there?

What characterizes change management?
How is the Change Control Board constituted?
What are metrics?

What makes metrics possible?

8.1 Tracing within the Project

Traceability (K 2)
Requirements are not stable, but continue to develop
Reasons for continued development

New insights

New customer needs

Continued work

New connections within the project

Traceability as a solution:
Provides a check that all important steps of the development process have

been carried out

Goals: Impact analysis, coverage analysis, use-of-potential analysis, proof of

implementation, use of the requirement, etc.

In order to ensure good traceability, it is important to label the requirements precisely.
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Types of traceability

Horizontal and vertical tracing

For training companies: describe what horizontal and vertical tracing is

8.2 Change Management

Changes of the requirements (Change Management) (K 2)
Changes are checked and decided on by a Change Control Board

Makes decisions regarding change requests

The Change Control Board consists of (K 1)

e Project management

e Development

e Quality assurance

e Business management, if applicable
e Customer, if applicable

e efc.

For training companies: Tasks of the Change Control Board

A structured process is necessary for changes of requirements

The analysis of the meaning of each change is important. Hasty solutions are
problematic.

Large changes of the requirements can be so serious that they represent a

contractual change.

For training companies: description of the life cycle of a requirement

For training companies: explain the impact of changes of requirements
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For training companies: distinction between error management and change

management

8.3 Metrics

Metrics make it possible to make a quantifiable statement regarding the project status
and quality
Classification figures must always be compared to reference data

Metrics for requirements: (K 1)

e Project costs

e Project tracking

e Project stability

e Process improvement

e Quality of the specification
e Number of errors

e Type of error

Measurement of the requirements quality: (K 2)

Are the requirements correct?

Are the requirements understandable?

The higher the change rate, the more a project is at risk
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9. Quality Assurance

Learning Goals:

What factors influence Requirements Engineering?
How can quality assurance be improved?

What are acceptance criteria?

What methods exist for quality assurance?

9.1 Influencing Factors

Some factors that influence the success of Requirements Engineering: (K 2)
e The product that is being produced
e The environment in which the product is produced
e Industry
e Time pressure
e Cost pressure
e Social factors
Such factors must be taken into consideration when it comes to quality assurance

9.2 Quality Assurance through Testability

Requirements engineering extends across the entire life cycle
Requirements engineering is closely connected to testing. Good test cases require
good requirements that can be tested (The involvement of testers for the specification

is therefore very important) (K 2)

Acceptance criteria
Every requirement has at least one acceptance criteria
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This is the basis for the acceptance test

Methods:
Functional coverage

Equivalence partitioning

For training companies: description of the methods
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10. Tools

Learning Goals:

How do tools help with regards to Requirements Engineering?

What activities can be taken over by tools with regards to Requirements
Engineering?

What requirements are there on tools in the area of Requirements Engineering?

What must be taken into consideration in terms of cost regarding tools?

10.1 Advantages of Tools

Tools for storage and administration of requirements facilitate Requirements
Engineering. They can take on mechanical activities or ensure overview. It is thus
possible to keep difficult static documents consistent and current. The selection of a
tool must occur before the product is developed. This can otherwise cause
substantial problems. (K 2)

For training companies: description of the requirements placed on tools in the area of
Requirements Engineering
For training companies: description of the activities of Requirements Engineering that

can be supported by the use of tools

10.2 Categories of Tools

e Text processing, table calculations
MS Excel, MS Word etc.

e Modeling tools

e Tools for requirements management

e Tools for error management
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e Open source tools

The cost for tools thereby varies greatly. The choice of a tool must therefore be made

very carefully. A hasty choice can result in high costs. (K 2)
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