Software Requirements
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Topics covered

Functional and non-functional requirements
User requirements

System requirements

Interface specification

The software requirements document
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Requirements engineering
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What is a requirement?
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— Both these statements may be called requirements.
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Requirements abstraction (Davis)

“If a company wishes to let a contract for a lasgé&ware development project, it
must define its needs in a sufficiently ab stracy weat a solution is not pre-defined.
The requirements must be written so that severaractors can bid for the contract,
offering, perhaps, different ways of meeting therdl organisation’s needs. Once a
contract has been awarded, the contractor must evistystem definition for the client
in more detail so that the client und erstands amvalidate what the software will
do. Both of these documents may be called ¢hai rements document for the
system.”
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Types of requirement

e User requirements
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Definitions and specifications

User requirement definition

1. The software must provide a means of representing and
accessing external files created by other tools.

System requirements specification

1.1 The user should be provided with facilities to define the type of
external files.

1.2 Each external file type may have an associated tool which may be
applied to the file.

1.3 Each external file type may be represented as a specific icon on
the user's display.

1.4 Facilities should be provided for the icon representing an
external file type to be defined by the user.

1.5 When a user selects an icon representing an external file, the
effect of that selection is to apply the tool associated with the type of
the external file to the file represented by the selected icon.
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Requirements readers

Client managers
System end-users
Client engineers
Contractor managers
System architects

User
requirements

System end-users
System Client engineers

requirements System architects

Software developers

Client engineers (perhaps)
System architects
Software developers

Software design
specification
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Functional and non-functional requirements

Functional requirements
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Functional requirements
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The LIBSYS system

« Alibrary system that provides a single interface
to a number of databases of articles in different
libraries.

Users can search for, download and print these
articles for personal study.
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Examples of functional requirements

« The user shall be able to search either all of the
initial set of databases or select a subset from it.

The system shall provide appropriate viewers for
the user to read documents in the document
store.

Every order shall be allocated a unique identifier
(ORDER_ID) which the user shall be able to
copy to the account’s permanent storage area.
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Requirements imprecision
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Consider the term ‘appropriate viewers’

» User intention - special purpose viewer for each
different document type;

» Developer interpretation - Provide a text viewer that
shows the contents of the document.
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Requirements completeness and consistency

In principle, requirements should be both
complete and consistent.

Complete
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In practice, it is impossible to produce a
complete and consistent requirements
document.
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Non-functional requirements

AUTY ALazTaIINAv0ITTUY 1Y reliability, response time
and storage requirements. Constraints are I/O device capability,

system representations, etc.

Requirements ﬁLﬁEJ’JTPﬁJ N3 ﬂﬁ% (Process requirements) miu
N133¢1) CASE system, programming language or development
method.

Non-functional requirements may be more critical than
functional requirements. If these are not met, the system is
useless.
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Non-functional classifications

Product requirements
- Product fidaueUReaiNgANTTUAMTTZY 15U execution speed,
reliability, etc.
Organisational requirements

« peadeanuuTeune (policies) 1agITMNT (procedures) 14 process
standards used, implementation requirements, etc.

External requirements
- wlnmesusnszuuLazUENATTUATMINAMUT 19U (50990INY U,
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Non-functional requirement types

Non-functional
requirements

I

Product Organisational External
requirements requirements requirements

Efficiency Reliability Portability Interoperability Ethical
requirements requirements requirements requirements requirements

Usability Delivery Implementation Standards
requirements requirements requirements

Legislative
requirements

requirements

[

Privacy Safety
requirements requirements

Performance Space
requirements requirements
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Non-functional requirements examples

« Product requirement
8.1 The user interface for LIBSYS shall be implemented as simple HTML without

frames or Java applets.

« Organisational requirement
9.3.2 The system development process and deliverable documents shall conform to the

process and deliverables defined in XYZCo-SP-STAN-95.

« External requirement
7.6.5 szuvded lillawedoyadiudivesgna dnudldnswuensinionas
HUNBIAYD 19D
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Goals and requirements

Non-functional requirements may be very difficult
to state precisely and imprecise requirements
may be difficult to verify.

Goal
. ifhmnefifdedld wu 1dude
Verifiable non-functional requirement
Founnuiiannsaiald ildnadey’ld

Goals are helpful to developers as they convey
the intentions of the system users.
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Examples

A system goal

e The system should be easy to use by experienced controllers
and should be organised in such a way that user errors are
minimised.

A verifiable non-functional requirement

« Experienced controllers shall be able to use all the system
functions after a total of two hours training. After this training,
the average number of errors made by experienced users shall
not exceed two per day.
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Requirements measures

Property Measure

Speed Processed transactions/second
User/Event response time
Screen refresh time

Size M Bytes
Number of ROM chips

Ease of use Training time
Number of help frames

Reliability Mean time to failure
Probability of unavailability
Rate of failure occurrence
Availability

Robustness Time to restart after failure
Percentage of events causing failure
Probability of data corruption on failure

Portability Percentage of target dependent statesnent
Number of target systems
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Requirements interaction
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« Spacecraft system

* To minimise weight, the number of separate chips in
the system should be minimised.

To minimise power consumption, lower power chips
should be used.

However, using low power chips may mean that
more chips have to be used. Which is the most
critical requirement?
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Domain requirements

e 1&w191n application domain FI0TUBAMANHULUDITLUY
pazanuansanaznen Ui domain

. . S . .
Domain requirements mmﬂu new functional requirements,
. .. . A . .
constraints on existing requirements ¥13® define specific

computations.

If domain requirements are not satisfied, the system may be

unworkable.
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Library system domain requirements

« There shall be a standard user interface to all
databases which shall be based on the Z39.50
standard.

Because of copyright restrictions, some
documents must be deleted immediately on
arrival. Depending on the user’'s requirements,
these documents will either be printed locally on
the system server for manually forwarding to the
user or routed to a network printer.
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Domain requirements problems

« Understandability

. s a 4 0 0 .
* Requirements ¥NDFTUIYAWINTYIVDN application domain;

» This is often not understood by software engineers
developing the system.
« Implicitness
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Requirements and design

e  AWNANNIT requirements A1351y0902 15 (what) NszUVAD dau
' Y
design 33118z auraiuluszuy Idedals (how)

« In practice, requirements and design are inseparable

« A system architecture may be designed to structure the
requirements;

The system may inter-operate with other systems that generate
design requirements;

The use of a specific design may be a domain requirement.
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The requirements document

« The requirements document is the official
statement of what is required of the system
developers.

Should include both a definition of user
requirements and a specification of the system
requirements.

Itis NOT a design document. As far as possible,
it should set of WHAT the system should do
rather than HOW it should do it
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Users of a requirements document

©lan Sommerville 2004

System
customers

Specify the requirements and
read them to check that they
meet their needs. They
specify changes to the
requirements

System
maintenance
engineers

Use the requirements
document to plan a bid for
the system and to plan the

system development process

Use the requirements to
understand what system is to
be developed

Use the requirements to
develop validation tests for
the system

Software Engineering, 7th edition. Chapter 6

Use the requirements to help
understand the system and
the relationships between its
parts
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