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First step in identifying the Requirements:
System identification

¥ Two questions need to be answered:
1. How can we ident ify the purpose of a system ?

2. What  is inside, what  is outside the system ?

¥ These two questions are answered during
requirements elicitation and analysis

¥ Requirements elicitation:
¥  Definit ion of the system  in term s understood by the

custom er (ÒRequirem ents specificat ionÓ)

¥ Analysis:
¥ Definit ion of the system  in term s understood by the

developer (Technical specificat ion, ÒAnalysis
m odelÓ)



5©  2006  Bernd Bruegge                                                       Sof tware Engineering WS 2006/2007

What does the Customer say?
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Defining the System Boundary is d ifficult

What do you see here?
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Defining the System Boundary is d ifficult

What do you see now?
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Defining the System Boundary is d ifficult

What do you see now?
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Requirements Elicitation

¥ Difficulties
¥ I dent ify ing an appropriate system  (Defining the

boundary)

¥ Providing an unam biguous specificat ion

¥ Com m unicat ing about  the dom ain and the system
accurately

¥ Leaving out  unintended features

¥ Challenges
¥ People with different  backgrounds m ust  collaborate

Bridge the gap between end users and developers

¥ Client  and end users have applicat ion dom ain
knowledge

¥ Developers have solut ion dom ain knowledge.
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Ambiguous Specification

During a laser experiment, a laser beam was
directed at a mirror on the Space Shuttle
Discovery

The laser beam was supposed to be reflected
back towards a mountain top 10,023 feet high.

The operator entered the elevation as Ò10023 Ó

The computer interpreted the number in miles...
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From the News: London underground train
leaves station without driver!

Unintended Feature

¥ Before leaving the train, he tightens the start
  button on the console with tape

¥ He r elied on the specification that prevents
the train from moving if a door is open

¥ The driver left his train to close the door

¥ When he shut the passenger door,
   the train left the station without him.

What happened?
¥ A passenger door was stuck and did not close
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Techniques to elicit Requirements

¥ Bridging the gap between end user and
developer:

¥ Qu est ion n a i r es:  Asking the end user a list  of pre-
selected quest ions

¥ Task  An aly sis:  Observing end users in their
operat ional environm ent

¥ Scen ar ios:  Describe the use of the system  as a series
of interact ions between a concrete end user and the
system

¥ Use cases:   Abst ract ions that  describe a class of
scenarios

¥ Requirements Process:  Contains the activities
Requirements Elicitation  and Analysis.
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Requirements Specification vs Analysis
Model

Both focus on the requirements from the user Õs
view of the system

¥ The requirements specification  uses natural
language (derived from the problem statement)

¥ The analysis model  uses a formal or semi-formal
notation (for example, UML).



15©  2006  Bernd Bruegge                                                       Sof tware Engineering WS 2006/2007

Types of Requirements

¥ Functional requirements
¥ Describe the interact ions between the system  and its

environm ent  independent  from  the im plem entat ion

ÒAn operator should be able to define a new gam e. Ò

¥ Nonfunctional requirements
¥ Aspects not  direct ly related to funct ional behavior.

ÒThe response t im e m ust  be less than 1 secondÓ

¥ Constraints
¥ I m posed by the client  or the environm ent

¥ ÒThe im plem entat ion language m ust  be Java Ò

¥ Called ÒPseudo requirem entsÓ in the text  book.
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Functional vs. Nonfunctional Requirements

Functional Requirements
¥ Describe user tasks

that the system needs
to support

¥ Phrased as actions
ÒAdvert ise a new leagueÓ

ÒSchedule tournam entÓ

ÒNot ify an interest  groupÓ

Nonfunctional Requirements
¥ Describe properties of the

system or the domain
¥ Phrased as constraints or

negative assertions
ÒAll user inputs should be

acknowledged within 1
secondÓ

ÒA system  crash should not
result  in data lossÓ

ÒAll act ions should be
undoableÓ
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Types of Nonfunctional  Requirements

Quality requirements
Constraints or

Pseudo requirements
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Types of Nonfunctional  Requirements

¥ Usability
¥ Reliability

¥ Robustness

¥ Safety

¥ Performance
¥ Response t im e

¥ Scalabilit y

¥ Throughput

¥ Availabilit y

¥ Supportability
¥ Adaptabilit y

¥ Maintainabilit y

Quality requirements
Constraints or

Pseudo requirements
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Types of Nonfunctional  Requirements

¥ Usability
¥ Reliability

¥ Robustness

¥ Safety

¥ Performance
¥ Response t im e

¥ Scalabilit y

¥ Throughput

¥ Availabilit y

¥ Supportability
¥ Adaptabilit y

¥ Maintainabilit y

¥ Implementation
¥ Interface
¥ Operation
¥ Packaging
¥ Legal

¥ Licensing

¥ Cert ificat ion

¥ Regulat ion

Quality requirements
Constraints or

Pseudo requirements
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Some Quality Requirements Definitions

¥ Usability
¥ Denotes the ease with which an actor can employ the system

in order to perform a function

¥ Robustness
¥ The ability of the software system to maintain a function even if

the user enters a wrong input, or there are changes in the
internal structure or environment

¥ Maintainability
¥ The ease with which a function can be  changed or improved in

accordance with the requirements

¥ Availability
¥ The ratio of the expected uptime of a system to the aggregate

of the expected up and down time.
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Nonfunctional Requirements: ARENA
examples

¥ ÒSpectators must be able to watch matches
without prior registration and without prior
knowledge of the match. Ó

! Usabilit y Requirem ent

¥ ÒThe system must support 10 parallel
tournaments Ó

! Perform ance Requirem ent

¥ ÒThe operator must be able to add new games
without modifications to the existing system. Ó

! Supportabilit y Requirem ent
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What is usually not in the Requirements?

¥ System structure, implementation technology
¥ Development methodology
¥ Development environment
¥ Implementation language
¥ Reusability

¥ It is desirable that none of these above are
constrained by the client.
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Requirements Validation

Requirements validation is a quality assurance
step, usually after requirements elicitation or
analysis

¥ Correctness:
¥ The requirem ents represent  the clientÕs view

¥ Completeness:
¥ All possible scenarios, in which the system  can be used,

are described

¥ Consistency:
¥ There are no requirem ents that  cont radict  each other.
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Requirements Validation (2)

¥ Clarity:
¥ Requirem ents can only be interpreted in one way

¥ Realism :
¥ Requirem ents can be im plem ented and delivered

¥ Traceability:
¥ Each system  behavior can be t raced to a set  of

funct ional requirem ents

¥ Problems with requirements validation:
¥ Requirem ents change quickly during requirem ents

elicitat ion

¥ I nconsistencies are easily added with each change

¥ Tool support  is needed!
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Requirements for Requirements
Management

¥ Tool support for managing requirements:
¥ Store requirem ents  in a shared repository

¥ Provide m ult i-user access

¥ Autom at ically create a system  specificat ion
docum ent

¥ Allow change m anagem ent

¥ Provide t raceabilit y of the requirem ents
throughout  the art ifacts of the system .
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Tools for Requirements Management (2)

DOORS (Telelogic)

¥ Mult i-plat form , for team s working in the sam e
geographical locat ion. DOORS XT for dist r ibuted team s

RequisitePro ( I BM/ Rat ional)

¥ I ntegrat ion with MS Word

¥ Project - to-project  com parisons v ia XML baselines

RD-Link (http://www.ring-zero.com )

¥ Traceabilit y between RequisitePro & Telelogic DOORS

Sysiphus ( ht tp: / / sysiphus.in.tum .de/ )
¥ Research tool for the collaborat ive developm ent  of

system  m odels

¥ Part icipants can be in geographically dist r ibuted
locat ions
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Types of Requirements Elicitation

¥ Greenfield Engineering
¥ Developm ent  starts from  scratch, no pr ior system

exists, requirem ents com e from  end users and clients

¥ Triggered by user needs

¥ Re-engineering
¥ Re-design and/ or re- im plem entat ion of an exist ing

system  using newer technology

¥ Triggered by technology enabler

¥ Interface Engineering
¥ Provision of exist ing services in a new environm ent

¥ Triggered by technology enabler or new m arket  needs
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Prioritizing requirements

¥ High priority
¥ Addressed during analysis, design, and im plem entat ion

¥ A high-pr ior ity feature m ust  be dem onst rated

¥ Medium priority
¥ Addressed during analysis and design

¥ Usually dem onst rated in the second iterat ion

¥ Low priority
¥ Addressed  only during analysis

¥ I llust rates how the system  is going to be used in the
future with not  yet  available technology
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Requirements Analysis Document Template
1. I ntroduction
2. Current system
3. Proposed system

3.1 Overview
3.2 Functional requirements
3.3 Nonfunctional requirements
3.4 Constraints ( ÒPseudo requirements Ó)
3.5 System models

3.5.1 Scenarios
3.5.2 Use case model
3.5.3 Object model
   3.5.3.1 Data dictionary
   3.5.3.2 Class diagrams
3.5.4 Dynamic models
3.5.5 User interfae

4. Glossary
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Section 3.3 Nonfunctional Requirements

 3.3.1 User interface and human factors
 3.3.2 Documentation
 3.3.3 Hardware considerations
 3.3.4 Performance characteristics
 3.3.5 Error handling and extreme conditions
 3.3.6 System interfacing
 3.3.7 Quality issues
 3.3.8 System modifications
 3.3.9 Physical environment
3.3.10 Security issues
3.3.11 Resources and management issues
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Nonfunctional Requirements
(Questions to overcome ÒWriters block Ó)

User interface and human factors
¥ What  type of user will be using the system ?

¥ Will m ore than one type of user be using the
system ?

¥ What  t raining will be required for each type of
user?

¥ I s it  im portant  that  the system  is easy to learn?

¥ Should users be protected from  m aking errors?

¥ What  input / output  devices are available

Documentation
¥ What  kind of docum entat ion is required?

¥ What  audience is to be addressed by each
docum ent?
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Nonfunctional Requirements (2)

Hardware considerations
¥ What  hardware is the proposed system  to be used on?

¥ What  are the character ist ics of the target  hardware,
including m em ory size and auxiliary storage space?

Performance characteristics
¥ Are there speed, throughput , response t im e const raints

on the system ?

¥ Are there size or capacity const raints on the data to be
processed by the system ?

Error handling and extreme conditions
¥ How should the system  respond to input  errors?

¥ How should the system  respond to ext rem e condit ions?
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Nonfunctional Requirements (3)

System interfacing
¥ I s input  com ing from  system s outside the proposed

system ?

¥ I s output  going to system s outside the proposed system ?

¥ Are there rest r ict ions on the form at  or m edium  that  m ust
be used for input  or output?

 Quality issues
¥ What  are the requirem ents for reliabilit y?

¥ Must  the system  t rap faults?

¥ What  is the t im e for restart ing the system  after a failure?

¥ I s there an acceptable downt im e per 24-hour period?

¥ I s it  im portant  that  the system  be portable?
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Nonfunctional Requirements (4)

System Modifications
¥ What  parts of the system  are likely to be m odified?

¥ What  sorts of m odificat ions are expected?

Physical Environment
¥ Where will the target  equipm ent  operate?

¥ I s the target  equipm ent  in one or several locat ions?

¥ Will the environm ental condit ions be ordinary?

Security Issues
¥ Must  access to data or the system  be cont rolled?

¥ I s physical security an issue?
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Nonfunctional Requirements (5)

Resources and Management Issues
¥ How often will the system  be backed up?

¥ Who will be responsible for the back up?

¥ Who is responsible for system  installat ion?

¥ Who will be responsible for system  m aintenance?


