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Software Requirements, Requirements Engineering Processes
and Activities
Gldaliill 5 (Aadlaall) ibleal) daia Glallaia cliaa ) Silllaia
(Chapters 6 and 7 from the textbook)
(SUSI e bl g (ualiad) Jaadll)

Objectives
Calaa !
« To introduce the concepts of requirements
illliall amlie i
o To describe functional and non-functional requirements
Asiha gl ye 5 ddpda Sl Cllliall Cans o
e To introduce the methods of writing requirements; Native
Language (NL), Structured Language, and Formal
language.
Al 5 A il 45l (NL) dbal) dalll sclllaiall U1 (5 k) aas o
daddaaY!
To explain how software requirements may be organised in

a requirements document
bl Gl A alaii 8 Al Sl ) Glillaie Jaad CaS mua gl

Topics covered

glaé_"\ @.\'4\ }d\
o Requirement sub stages or tasks
Glagall o due 8l Jal ) clllaia
o Functional and non-functional requirements
Bl I e 5 Al ) il

« Interface specification
dgalsll panads
o The software requirements document



Requirements engineering
bbbl A

o The process of establishing the services that the customer
requires from a system and the constraints under which it
operates and is developed.

3538 5 alail) (e callay 2 (5030 DA (e 0585 leadl) Gl dlae
oaskill g Jaall an S5 )

o The requirements themselves are the descriptions of the
system services and constraints that are generated during
the requirements engineering process.

duxia dolee o1 A1 g ) AUl 5 g 5 Clead Cila ol Lty cldlaidll
bdlaial)



What is a requirement?
¢ Clllaiall o W
o It may range from a high-level abstract statement of a
service or of a system constraint to a detailed mathematical
functional specification.
s simall Al (Joaldill (e 83 jaall Jaadl) gyl Glall e 7 5l yiy 28
Lzl ) dgiks gl liial sall Jaaldi ) alaill 48 5 daaall
» This is inevitable as requirements may serve a dual function
A Al g 2023 3 L LIS Tadia s34
« May be the basis for a bid for a contract - therefore must
be open to interpretation;
anadil) ) As gihe 0S5 O g 131 - Sall i ymy YV Ly e
« May be the basis for the contract itself - therefore must
be defined in detail;
Jaadily Ca7yas () cangy 13T - 4t diall ) oK Gl Lay ) @
« Both these statements may be called requirements.
Gldbidl e dd of oKa cililal) o3a LIS o



Functional and non-functional requirements
Bidhy e s sl l) bl
. Functional requirements
daads ) cldlaial)l
- Statements of services the system should provide, how
the system should react to particular inputs and how the
system should behave in particular situations.
J)S\ eUs.'d\ é.c Can casS g i e\.ﬁ.ﬂ\ 4.;9 N ‘Fﬁ\ Ciladdll GAlly e
S VA b Gty o skl e sy oS g Al cBlA e
el JSGy Gaas
. Non-functional requirements
a:‘é.-.’-bjn B ‘—’L‘M\ o
« Constraints on the services or functions offered by the
system such as timing constraints, constraints on the
development process, standards, etc.
g5 Jie allaill YA (e lguia je o @it gl of cileaaldl e agll o
CJ\ cﬁu\ cﬁjlaﬂ\z\:\lasén J}.}g cdj..\ﬂ\
« Domain requirements
Jad aldlie
« Requirements that come from the application domain
(such as the operating system) of the system and that
reflect characteristics of that domain.
5 albaill (i) alkas (Jie) Gaadaill Jlaa (e Sl ) clidlaiall o
Jiaal ellh jailad ysad



Functional requirements
daals o) clullaial)
o Describe functionality or system services. (ex, the software
should accept numbers from 0 to 100).
O e Ja o Gamy Gl ) i) Uil clens fadbh gl Caay
(100 10
« Depend on the type of software, expected users and the type
of system where the software is used.
Glana il Of Cu 2Uaill g 655 (padiinal) @ 5 e lina sl ¢ 58 o ading o
JPREG
o Functional user requirements may be high-level statements
of what the system should do but functional system
requirements should describe the system services in detail.
Jary () ang a6 (6 sl Alle Ly (5S35 08 4pads o)) andiadd) cilillia
il alail) cileadd Caat o)f sy dpdda ) alail) culllaia oS3 Uil

The LIBSYS system- Example
e - aliil) 45
o A library system that provides a single interface to a
number of databases of articles in different libraries.
(Usually used for university library systems).
(2 Adiaall Sl ae) @ (e dae ) s g dgal 5 3 oA Al ai
(Aralall A0S0 AadaiY axdiial sale) Aabisal) daled) il
o Users can search for, download and print these articles for
personal study.
(liiaall) Va8 auhay s Jany cagie | siag o Sy (seaiinal o
dpad il Al



Examples of functional requirements
Lad ol clllaid) e il
o The user shall be able to search either all of the initial set of
databases or select a subset from it.
ULl ae ) 81 4 5V de ganall S 8 G canl) e 5al8 () sSaw padiaadl o
o The system shall provide appropriate viewers for the user to
read documents in the document store.
CrOAT O (A 336 1) 8e) Al aadiiiall AaiDlall saalial) 2y jaw JUaill o
Al
o 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.
Al Al 4y (alAl) Cluall dshaia ) Gl e



Requirements imprecision or ambiguity
llliall (bl gl (= ga2
. Problems arise when requirements are not precisely stated.
(Ex, the software should accept too many users, considered
ambiguous).
O g lama ) il Jasally clllaiall ST e JSLE eli o
(Uaale iing ((pandiuall (e Sl s
« Ambiguous requirements may be interpreted in different
ways by developers and users. (I believe 50 is too many,
while somebody else think that 50 is too few).
ol g o yshaall J8 (e Adlia (§ yhay an 3 A8 Aiadlal)l ldlaid)
(L Lad 50 (b stie] JAT (add Lty ¢ laa S 50 aiiel)
« Consider the term ‘appropriate viewers’
Osaitle Ogliat i) iay
- User intention - special purpose viewer for each different
document type;
- Developer interpretation - Provide a text viewer that
shows the contents of the document.
485 1)l sine (5 ) Gl WLie 3550 - Hshall i e
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Requirements completeness and consistency
Glllaial) Bladl ¢ JWas)
 In principle, requirements should be both complete and
consistent.
A 5 ALalS Laa DS (585 o cany cilllatall ) Gus o
. Complete
Jusy)
« They should include descriptions of all facilities
required. If some spec is not specified, it will open the
door for assumptions.
s 20ad ol 13) 4 slhaal) Jilas sl JS Gila gl | gianaty o cany @
i Hall QL) s 54 ¢y jlaall
. Consistent
il
« There should be no conflicts or contradictions in the
descriptions of the system facilities. Ex, The software
should work only under Windows, and the software
should be environment independent.
Al il g Cilia gl 8 bl ff cile) el o oG of cang Y
(Sl aldas) 281 i) cans Jadh Jandt () G Cllaae ) il
liean A5y 0555 (o oang el
. In practice, it is impossible to produce a complete and
consistent requirements document — that may answer every
single question.
IS ot o)) S i JalS IG5 (& 98 e 2] Jaatisdl) (e dilee
s 5l ALY
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Non-functional requirements
ks gl e clidhial)

. These define system properties and constraints e.g.
reliability, response time and storage requirements.
Constraints are I/O device capability, system
representations, etc.

M) gy AR - ey e Jlia g plaill 3y pailad oyl o
Joid ¢ Ala Al g MR lare ALLE e 2 g8 oy il lillaia g
& ¢allaill

. Process requirements may also be specified mandating a
particular CASE system, programming language or
development method.

Gl yall daia il sail) aas Lagl Lay ) (Aadleall) dlead) cldlaia
Drskaill A3k o Al Aa) ddima 43 sl gulall e sadial)

. Non-functional requirements may be more critical than
functional requirements. If these are not met, the system is
useless. Ex, The software response time should not exceed 2
seconds. (If we develop the best software with response
time of 10 seconds, then that maybe considered as a
complete failure).

Al sl Slllaiall (e (1ha) |l ST 0S5 8 adagl) e clllaid)

Cing el 1) iy il 550 apte Sl cAlilie dllia (S5 a1 13)
sodie Jlgm ) g ey g Ba )l 13)) sl 55ty Y o
(D8 QLY ol e O (S Laie ¢ ) 55
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Non-functional classifications
ks gl e Glauail)
« Product requirements
i aldkia
- Requirements which specify that the delivered product
must behave in a particular way e.g. execution speed,
reliability, etc.
a3 e Gy O Gang Al 23 (A el Gl saad ) clllaiall e
& AR Al Ao e - 1l e Qe s Gine
. Organisational requirements
nalanlll aldhid)
- Requirements which are a consequence of organisational
policies and procedures e.g. process standards used,
implementation requirements, etc. Ex, The software
should run under MS SQL 2005 server.
Lo Ui s Luaslaiill el ja¥) s cilalendl A o 5S5 il clllid) o
il & ¢ Badaill cillaia cdadiiosa) dleal) juleal) - :elld
MS SQL 2005 ey can (i) Jand o) cang Gl
server
. External requirements
- Requirements which arise from factors which are
external to the system and its development process e.g.
interoperability requirements, legislative requirements,
etc. Ex, the software should meet ISO 2008 quality
standards.
Ly o dalae g aldail) ) L jladl Jal gl g L ) cilillaiall o
Ay i) lllanall ¢ Qe e 5,080 culllate - -elld e i
Lallall Gl dadaia U O Gany Cilpmaal clils &) (A 53Lal)
Ae il 5leal 2008
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Non-functional requirement types

Tk ) e Ll o1

Non-functional
requirements

Usability
requirements

requirements

requirements

requirements

Product Organisational External
requirements requirements requirements
Efficiency Reliability Portability Interoperability Ethical
requirements requirements requirements requirements requirements
Delivery Implementation Standards Legislative

requirements

Performance
requirements

Space

requirements
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Privacy
requirements

Safety
requirements




Non-functional requirements examples
Aada gl e ldlaiall e AL
« Product requirement
il aldkia
8.1 The user interface for LIBSY'S shall be
implemented as simple HTML without frames or
Java applets.
O i Aad Ao g LeBndal ats 43Sl alail aadiuall dgal s 8.1
sl s gl Y1 s (HTML) G sasaill
« Organisational requirement
nadawl) cllkidl
9.3.2 The system development process and
deliverable documents shall conform to the process
and deliverables defined in XYZCo-SP-STAN-95.
el o (81 e aaboll AL (35 ) g QLS i Adee 9.3.2
XYZCo-SP-STAN-95. 5 < jzall asluill 4,14

. External requirement
doa Al bl
7.6.5 The system shall not disclose any personal
information about customers apart from their name
and reference number to the operators of the system.
lae Lo 0l 30 Jsa dpadd il glaa (ol iS5 o oLl 7.6.5
Uil el aa e oy sSs g a5l 5 agiland

Goals and requirements
Cldbial § calaay)
. Non-functional requirements may be very difficult to state

precisely and imprecise requirements may be difficult to verify.

dady ye Gllhisglauallbly SA as dma ST dnln g e cillhia
ol A ) 5 25
« Goal: A general intention of the user such as ease of use.

15



. Verifiable non-functional requirement
(4o iaill) L QM ik gl e il
« A statement using some measure that can be objectively
tested. For example, instead of saying — the software
should be reliable, we say “the software MTBF — mean
time between failures, should not be less than 1 year”.
1.e. something that can be measured [ or isn't it ?!].
Jaw o Ao sim s Llpand 2 0 (S ) Aeadioaal) Jaall (axy
Js A8 e (585 O my Sl sl - U O e Yoy ¢ JU)
OS8O g ¥ e J3dl Vs (s < ) iad -MTBF s )"
sl 51 Gl of (S g 6 L) AT i s " Bas) g A (ga i
[ ]Sl
. Goals are helpful to developers as they convey the
intentions of the system users. The goal is the reason for
having a certain requirement or functionality.
O il eddiie ape ) steny Leiy (p skl ) Baclue Calaa¥)
BaSY) Adda ol o A Callaial) @MY ) Cangl)
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Examples
ALY
« A system goal
aw\ oYY .
- The system should be easy to use by experienced
controllers and should be organised in such a way that
user errors are minimised.
O i s &yl B dandl 3 ealy aladia¥) Jew 580 of cang allaill o
B 0 sS aadtinal) glaal o Cuay 43y Hhay 2l
. A verifiable non-functional requirement
((Ada Ral) ) i JiB Ll gl e allatall
- 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.
any allail) (il g IS aladiial e 3508 () S Ay jaall aSaill 5 el o
o giall sl e 2l 138 axy ol (e lic b 4 sans e
sl O sty (F et Cpeadiend) U (e Jan el

17



Requirements measures
Glllaial) Gubiae

Property
Ll

Measure
u»l_ﬁ.d\

Speed
de )

Processed transactions/second
A5 / dallaall S Al
User/Event response time
Calan DU Alaiu) i 5 / aaddidll
Screen refresh time
Aalal) ilas)

Size

aaal

M Bytes
ol axe L8
Number of ROM chips
Jasd 3¢ ) yall 3 S)A (3308 aae

Ease of use

Training time
il ¢ g
Number of help frames
saclual) (Lhl) zilai sae

Reliability
il )

Mean time to failure
([gts;)d) Jiall Jas giall < ) A
Probability of unavailability
Sl ase Jlaial
Rate of failure occurrence
(étés}]\) Jdall & gas A
Availability
il

Robustness
Ll E}H\

Time to restart after failure
(BEaY) Jutall aey CaliinS < )
Percentage of events causing failure
(B9aY) Jdll Canst A ClaaY (e 4y giall Dl
Probability of data corruption on failure
(3eayl) Jadl e bl ey Jaial

18




Portability
Jaill a,ls

Percentage of target dependent statements
A Goagl iy (e s sall Al
Number of target systems
Caagl) Akl sae
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Requirements interaction
Gl Jelss
o Conflicts between different non-functional requirements are
common in complex systems.
Lalail) & AS yidall ddlisall dppds oY) e clllaial) oy (olad) el 35 o
B3zal)
o Spacecraft system
« To minimise weight, the number of separate chips in the
system should be minimised.
Lol oy () g i) 8 Aliadiall (3308 ) dae ¢35l QD
« To minimise power consumption, lower power chips
should be used.
L peS) el e Ladlas 400 1S (G318 ) ¢ AL Sl @Bliuy) sl o
PREG N ) U
« However, using low power chips may mean that more
chips have to be used.
G N Gl ed 38 dadiie A S 38 aladind (Ja 4l e e
em Qi [GEEN )ﬁ‘)ﬂ
«  Which is the most critical requirement? i.c.

Requirements prioritization.
bdbid) Juadi | ;AT ey (1 ka ) o) Y allaial g e

Domain requirements
Glllhiall Jlaa
o Derived from the application domain, by domain or
business experts, and describe system characteristics and
features that reflect the domain.
paibadll Ciays (Jiaal) 5 Janll o) i (g Bubill Jlae o 315 o
Jlaall a3 Al aail) Sl haa
o Domain requirements can be new functional requirements,
constraints on existing requirements or define specific
computations.

20



Aol e 3 g aaa Al g cilidlaie 6585 o oS Jlaall cllllaia
Ame Gililia o et 5 clllaial)
o If domain requirements are not satisfied, the system may be

unworkable.
s (5 o (S allaill (Apa jo ye Jlaal) cilillaie CulS 1Y) o

Library system domain requirements
Aa ol Jlae Slillaia
o There shall be a standard user interface to all databases
which shall be based on the Z39.50 standard.
8atiue (s (Al UL 2e) 8 IS () Al padiie gl s O sSam llia
Z39.50 Jhas e
o 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.
die ) cadad ol cany (33 6l any o5 g8al) Ada giaall o 3ol Cuny o
aia e Ulae pkin (355l o3 aadivd) i o adiay  Jgua )
ASal A ) Lpgan 5 5l paiinall 1) Ly gy Lyt sl
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Domain requirements problems
Jadl lillaia JSLia

o Understandability

e.gﬂ\ GJ"; 3 Jjﬂ\
« Requirements are expressed in the language of the
application domain i.e. domain experts;
Jiaall el a1 AT Giaay s kil Jlae 4 ) 3o 8 CLlliall - o
 This is often not understood by software engineers
developing the system. Ex, The software should
optimize the nutrition formula to the least solution cost
while observing all nutrients constraints.
O shaal) e ) aavige Ji (e (e seda s Gal Qled 8
Jall 2alss ol ) 43l A Cpad Of Camy Gl ) el alill
03l 3 gall 3 g8 IS Jaa S Lain
o Implicitness
Liaall
« Domain specialists understand the area so well that they
do not think of making the domain requirements explicit.
el 5 IS8 Jlaall cilllaic
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Problems with natural language
Fgalall Al e JSL
o Lack of clarity
sl ) (AL Yy
 Precision is difficult without making the document
difficult to read.
o Requirements confusion
cllid) e il
« Functional and non-functional requirements tend to be
mixed-up.
(4S jidie) L slia (355 o U i Al 1 e 5 Bl i) o
o Requirements amalgamation [ combination]
[C.o.ﬂ\ calanty) cc.q;l\] il )
« Several different requirements may be expressed

together.
Lgwadl g Baatias clllicsae o

23



Problems with NL specification
daaplall lalll Ciliial 9o ae JSLES
. Ambiguity
Gaseadl
« The readers and writers of the requirement must interpret
the same words in the same way. NL is naturally
ambiguous so this is very difficult. Example of
ambiguous words: Good, complete, perfect, full, all,
whole, thing, etc. Those words does not give a
quantitative value of the property.
Ll 4all) 48 Hlall iy s 535 O Camy AUSH 5 3 3l cilillaia o
Good, :Acasall Gl e JBa s dma oo 1 Aadle Lgianla
4eS Ao aad ¥ SN &l &) ¢ complete, perfect, full
omilasll
« Over-flexibility [too much flexible]
[0 520 e ST ja] 0 330 (p JSTAS a0
« The same thing may be said in a number of different
ways in the specification. Usually you should give one
or two options only.
Of g il sale Adliaall (3 5kl (e daxy Cildial gall JUE ¢ L2 i o
Laid ) s sl asls b st
. Lack of modularisation
owsdl) ) eyl
« NL structures are inadequate to structure system

requirements [ in modules format].
_[EJ;)S\ Gua Lﬁ] ew\ Sldlaig (;:\L.\ﬂ datls dpnhal) Clall) Sl 5 o
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LIBSYS requirement
Al s lallaia
4..5 LIBSYS shall provide a financial accounting system that
maintains records of all payments made by users of the system.
System managers may configure this system so that regular users
may receive discounted rates.
Sl el JS S i ) el dudaall alai 35 3 AgiSall Bl 5.4
O sexiiuall 13g) alail) 138 () 5lS5) alail) o) jaa albaill eddiiie 8 (e Cadpal
e A O galudy () salainall
Editor grid requirement
Dol asud allie
2.6 Grid facilities To assist in the positioning of entities on a
diagram, the user may turn on a grid in either centimetres or
inches, via an option on the control panel. Initially, the grid is off.
The grid may be turned on and off at any time during an editing
session and can be toggled between inches and centimetres at any
time. A grid option will be provided on the reduce-to-fit view but
the number of grid lines shown will be reduced to avoid filling the
smaller diagram with grid lines.
L 0 (S kel ol e LS g 8 2 Ll A3l Al 2.6
A3l Ayl oSl da ) 3l JLAll ke e cila g ol ) e 408
Auadall ot L1 (S g (gl A Al 5 A gide (585 () (S0 A0 Al
A3l L IS g gl (B Ol iaginall g il gl g Ae (685 O (S5
AT s g A g pmall A0S da gad (e 2o plaidga ¢ 230 (AT 3 g Ha
ASulll o ghady aylaadl] ¢ Le caia)
Requirement problems
Glllaial) JSLia
« Database requirements includes both conceptual and
detailed information
il slaall Jualdi g asalial) (e JS et ULl sacld Gl
« Describes the concept of a financial accounting system

that is to be included in LIBSYS;

25



» However, it also includes the detail that managers can
configure this system - this is unnecessary at this level.
(5 sinaall 13 8 (55 pm e 13 - Hlaill 13 1 5ISE,
« Grid requirement mixes three different kinds of requirement
alluiall (e dilide ) il A2 4S8 e Lalay
» Conceptual functional requirement (the need for a grid);
(Al Aalall) Lida ) il aalia o
» Non-functional requirement (grid units);
» Non-functional Ul requirement (grid switching).
(ASLE) o a) aadiall dgal g allata g Jaala ) jee llatall e
Structured presentation

(phaiiall) JSagall ayail)

2.6.1 Grid facilities
Al A5 2.6.1

The editor shall provide a grid facility where a matrix of
horizontal and vertical lines provide a background to the
editor window. This grid shall be a passive grid where the
alignment of entities is the user's responsibility.
35 A3 gaal) 5 4,383 Ja gladl) 28 i o Cum 408N Uiy 35 ) yaall
LS B13lae of G Al ASuE () o A0 o2 |y yaall 5280 ) dala
el 4l 5 e (e 5SS
Rationale: A grid helps the user to create a tidy diagram with
well-spaced entities. Although an active grid, where entities
'snap-to' grid lines can be useful, the positioning is imprecise.
The user is the best person to decide where entities should be
positioned.
selaal) BLSIL s a5 L) adiiuaall el 4K 1 s sl cunsslf
A8l Ja glad 1 adali ' LS Laxie éddands 408 o (e a2 Il s S
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Specification: ECLIPSE/WS/Tools/DE/FS Section 5.6

ECLIPSE/WS/Tools/DE/FS Section 5.6 : <léa/ sal/
Source: Ray Wilson, Glasgow Office

Sudle S ¢y guady g Lﬁ\JZJMA\

Guidelines for writing requirements
lllaial) LUST Cilagles
o Invent — or use- a standard format and use it for all
requirements [ see requirement templates such as IEEE
template].
Clanla (5 5] clalhuiall JS daladinl 5 4l dapa aladiul 5f gl i)
[l s SV 5 el jgSl sdiga dgza drada Jia allaidll
o Use language in a consistent way. Use shall for mandatory
requirements, should for desirable requirements.
O el Y1 clllaiall ) o aladin) gl s e dad aladiul
A58 all Gllliall ) Sy
o Use text highlighting to identify key parts of the
requirement.
il e A 1 o) a1 (2aa3) Sl u pai dadiul
o Avoid the use of computer jargon or terminology.
Gsulall mllacas o dpanadill @il jiall aladinl (cuisd) A&

System requirements
laal) lllatia
o More detailed specifications of system functions, services
and constraints than user requirements.
axiiiall cilillaie 258 5 Clead calail) (il g Cilial sal ST Juadi o
o They are intended to be a basis for designing the system.
pUaill araail Bacld ) 53 6y (K1 (0 puala pb o

o They may be incorporated into the system contract.

27



RURE TP N PRORYR SV

Requirements and design
avanail  cilllial
e In principle, requirements should state what the system
should do and the design should describe how it does this.
avanaill g albaill Jasy o oy 13le S35 Ol Camy Lkl casall s (3 o
A Jrdy S Gy O o
o In practice, requirements and design are inseparable
Gle )l (a:m.aﬂ\} bl c\glas: °
« A system architecture may be designed to structure the
requirements;
Gldlatal) andatil aanat 38 AU jlazal) Anigh o
« The system may inter-operate with other systems that
generate design requirements;
avaaill lllaie Al 65 Al (5 AY) Aakasl) Jarediy Jay 8 il o
« The use of a specific design may be a domain
requirement.

28



Alternatives to NL specification
doanhl) Gl laial ol Jolad)

Notation Description
a5 Coa sl
This approach depends on defining standard forms or

lancuase templates to express the requirements specification.
Bl el Al (g Badll) i) o a5 Gl 8 Tl o3 aaiad
o L) Clial e sy

Structured natural

This approach uses a language like a programming language
but with more abstract features to specify the requirements
Design description by deﬁping an operqtional model of the system. This
languages approach is not now widely used. althqugh it can be useful
) Cam i) - - for 1nterface..spemﬁ“catl(.)n?. .
sl 1aaT 2 a8 Yl uadls o) Aaa ll Bad Jie A1) it 3Ll o2
SJ:\:SQMI:JE)H\ 0l ew\wuw\ CJ)A.}&J.J_):CUQM\
A sl Cliial gal Bt 0 585 o Sy 4l (e a2 I (Y aladiny)

A graphical language, supplemented by text annotations is
used to define the functional requirements for the system.
An early example of such a graphical language was
Graphical notations SADT(System Analysis Design Technic) . Now, use-case
(bl a8 il descriptions and sequence diagrams are commonly used .
il LIl iyl 2285 Gl oy JoS) el 281
L_r\sﬁd\ Jalaslly eUA.'a araa’ CilS dodaydadl) Aall s Jia JPRIAT Jla _el.)é..'aﬂ
sle <5 aniitd il Jadaddl) Alub s Al Coon g alaiind (oY)
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These are notations based on mathematical concepts such as
finite-state machines or sets. These unambiguous
specifications reduce the arguments between customer and
) contractor about system functionality. However, most
Mathematical , ) .
: . customers don’t understand formal specifications and are
specifications :
il ) Clial sl reluctant to accept 1t as a system contract.
o 33 s2nall Cile ganall sf YY) Jie dpialy ) aaliall e ative a8 5l 128
Gl O (iasle yuall) daal g Cilieal sall s3a iadid dans )l
Oseed Y GLON JIT (s A e ol dida y Jsa Jglaall
oULa 4ES 4 gl i laa s dpan 1) Cliaal sal
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Structured language specifications
Aalaiall Aall) caial ga
The freedom of the requirements writer is limited by a
predefined template for requirements. [But it acts as a
common ground for understanding].
Gy (K] llliall 47 pe e drads U8 (e 2aa Clallaiall (S 4y ja o)) o
[pedll & il )5S Linbasl |
o All requirements are written in a standard way.
o The terminology used in the description may be limited.
238 S Cia gl b axdid) mllaadll
o The advantage is that the most of the expressiveness of
natural language 1s maintained but a degree of uniformity is
imposed on the specification.
Gl da e dadlas ) dandal) Ll et o el asalal)l
) il gall e da g yiall
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Form-based specifications
(z2saill) S e sacind) Cilioal sall
o Definition of the function or entity.
oS il g oy
o Description of inputs and where they come from.
o Description of outputs and where they go to.
o Indication of other entities required.
5 AY) LS (b (k) pase o
o Pre and post conditions (if appropriate). Each event needs
conditions in order to occur [i.e. pre] and has results [i.e.
post].
S Claad zlias Ja g il IS (AaiDle culS 1) dpaeall 5 Al oy yall
[ AT G g] Gl aly [ 2 AT ey 5] aans
o The side effects (if any) of the function.
Ak ol (U1 o @l oIS 130y dpaladl Y1
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Form-based node specification
ZAsaill e Badinall 328al) Cldial g
Insulin Pump/Control Software/SRS/3.3.2
/ 6823 gl 3 / (sl 43.24SRS3.3.2/
Function Compute insulin dose: Safe sugar level
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GRSl (5 sisa 0l geil Ao and Al )

Description Computes the dose of insulin to be delivered when the current
measured sugar level is in the safe zone between 3 and 7 units.

a7 53 On Al Akl A a6 S Lesie aludis ) Gl sl Ao g sy Cikagl)
Inputs Current sugar reading (r2), the previous two readings (10 and r1)
(r 151 0) Sbad) el 3l ¢(r2) lall Sulisel i cddaal)
Source Current sugar reading from sensor. Other readings from memory.
BSIA Ge gAY el i) Gunall (e sl Sl 6] i jaeaall

Outputs Comp Dose — the dose in insulin to be delivered
Leasbast s A Gl i) 332 all - CompDose  giliill
Destination Main control loop

Lt V5 lapdl dils olady)

Action: CompDose is zero if the sugar level is stable or falling or if the level is
increasing but the rate of increase is decreasing. If the level is increasing and the rate of
increase is increasing, then CompDose is computed by dividing the difference between
the current sugar level and the previous level by 4 and rounding the result. If the result,
is rounded to zero then CompDose is set to the minimum dose that can be delivered.

3300 Ao (S0 2 3 (s gisal) SN f e 5l e Sl (5 sise (IS 1Y) ia CompDose sl
Sl (5 e G GDEAY) anidly G guae CompDose @ e 5 32k 3 da s 2 3 (5 siaall (IS 13 (pas
4e ol JD& CompDose & s ) s daill culS 13 Aaiill Yons 4o Giladl s (5 siall Il

bt o Sy U Y

Requires Two previous readings so that the rate of change of sugar level can be
computed.

s of S Sl (5 e 5 s Y Gl ()5 i

Pre-condition The insulin reservoir contains at least the maximum allowed single
dose of insulin..

O 5D B gl Ao jall & sanse AV 2l JBY) e ol sl ) 34 (s ing 53)) Chaall Ja )
Post-condition 10 is replaced by r1 then rl is replaced by r2
r2—oduiserldrl—=datwr( @) Ja )
Side-effects None
e Y Agila U
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Tabular specification [In Table-like format]
[(4_\3)“) Aauie 4ud drua u_ﬂu] 4 jaall Glaal gal)
o Used to supplement natural language.
Aonlall Zal JLaSY addiy o
o Particularly useful when you have to define a number of

possible alternative courses of action.
Aldiaal) dbadl Jandl (3 )k e 220 alan) dadle o Ladie Tan 30080 o

Tabular specification

Condition Action
Sugar level falling (12 <rl) CompDose =0
Sugar level stable (12 =r1) CompDose =0
Sugar level increasing and rate of CompDose =0
increase decreasing ((r2-r1)<(r1-r0))

Sugar level increasing and rate of CompDose = round ((r2-r1)/4)
increase stable or increasing. ((r2-r1) > If rounded result = 0 then
(r1-r0)) CompDose = MinimumDose

Graphical models

At =3l

o Graphical models are most useful when you need to show
how state changes or where you need to describe a sequence
of actions.

zlind Laxie ol jusil) Al ia jad zliad Ladie Tan 3ade dpkaladdl) 3lail)

(a1 Jlae ) Al Coa g

e The most used graphical models is UML (Unified Modeling
Language) diagrams.

Bax sall Aadaill 43l cillaglads 4 deddiual Aaglasill 23laill ST o
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Sequence diagrams
"S ] x\ Q‘ l ..! .-
o These show the sequence of events that take place during
some user interaction with a system.
Uy Je i ol Caand Al Claa) Al (DA (e (5 ) (i odd o
e Youread them from top to bottom to see the order of the
actions that take place.
aat Al (Slaal)) Jlee Y Qlla dys 1 Jaw) ) eVl e o agll 3 o
o Cash withdrawal from an ATM
gl Cane YT e d@ll Alaasl
« Validate card;
‘RALL:.J\ é:!.l;.a.\ °
« Handle request;
‘ua.\s.;d\ &_AL °
« Complete transaction.
A all JLas)

Sequence diagram of ATM withdrawal
2 gl s VY s Al Jaydass
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% ATM Database

1 d N —
Car Card number

Card OK
PIN request L

PIN

Option menu

Validate card

<<exception>>
invalid card

Withdraw request Balance request

Balance
A mount request L

A mount

Handle request

:l: Debit (amount)

<=<exception=>= Debit response |_:|
-

insufficient cash

—= Card

Card removed

Cash

Complete
transaction

Cash removed

Receipt

-

Interface specification — GUI

e gul) aaioadll Agal s — dgal il Clial 5o

. Most systems must operate with other systems and the
operating interfaces must be specified as part of the
requirements.

Of caa Jill Cilgad 55 (5 AY) Aalas) ae dand () cang Al I,

blkiall ge o 3aS 23
. Three types of interface may have to be defined

e ol g el sl gl il e G

« Procedural interfaces;
Gl aY) Cilgal Il e
- Data structures that are exchanged;
claliall bl Sl 5 e
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- Data representations.
il Jia e
Formal notations are an effective technique for interface
specification.
Aga) gl Clial sl Alad 465 _ane ) 2 1)
We may use prototypes for GUI specs.
e gl adiinall Agal 5 il gal A5V 23 saill alasiind (Kay

PDL (Programming Description Language) interface
description

Al Chn g Al dgal 5 o

interface PrintServer {

/I defines an abstract printer server
/l requires: interface Printer, interface PrintDoc
/l provides: initialize, print, displayPrintQueue, cancelPrintJob, switchPrinter

void initialize ( Printerp ) ;

void print ( Printer p, PrintDoc d ) ;

void displayPrintQueue ( Printerp ) ;

void cancelPrintJob (Printer p, PrintDoc d) ;

void switchPrinter (Printer p1, Printer p2, PrintDoc d) ;

} /IPrintServer

The requirements document

lllaial) 34 65
The requirements document is the official statement of what
is required of the system developers.

Al g yshe g cslhaall cas )l Gl oo bl 4855 o) o
Should include domain, user, and system requirements. It
should also include functional and non functional
requirements.

Oranialy Of ey aldail) clallaie 5 candiiall (Jlaal) ey of Cany o
Ll Apdda gl e 5 dudda 5 cilllaia
It is 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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(o Yy plail) Jany 13 qin s i ¢ ISY) 5oy et 855 Gl 2
dary O pldaill o any s
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Users of a requirements document

System
customers

Managers

System
engineers

System test

lllaial) 484 5 geddiiea

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

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

system development process

Use the requirements to
understand vwwhat system is to
be developed

engineers

System
maintenance
engineers

IEEE requirements standard

!

Use the requirements to
develop validation tests for
the system

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

il g SV el e Sl csiga dgae Glllaie Hlmse
o Defines a generic structure for a requirements document

that must be instantiated for each specific system.
Al O Sala (5% (o cam I bl 35 ) ool o ) iy

 Introduction.
 General description.
« Specific requirements.

« Appendices.

40

NS -l
adidl e
Al Caa gl o




Index.
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Requirements document structure
Clallaiall (85 65 S
. Preface
Bl o
« Introduction
el o,
« Glossary
« User requirements definition
padiall lllate Cay jas
. System architecture
A jlenall Sl duvia
. System requirements specification
ELL';.'J\ Glllhie Glaal o o
. System models

sl 3l
. System evolution
plhaill ki
« Appendices
G,
. Index
ool .
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Requirements Engineering Processes and Activities (Chapter 7

from the textbook)
(LU e bl Juadl) ) Ualiall g cilalaall culillatial) dria

Objectives
Calaa !
o To describe the principal requirements engineering
activities and their relationships
aeiEe 5 A I lillaiall duaia Gl caay o
o To introduce techniques for requirements elicitation and
analysis
Glllatal) Jalad g da Atiuall cildlaiall Lagl) ands o
o To describe requirements validation and the role of
requirements reviews
QM‘&.’;L}AJ}J}QM‘&MMJ °
o To discuss the role of requirements management in support
of other requirements engineering processes
Gldhkiall dusia Glidee (ae2) Baibue 4 Slllaiall 3 la) g0 A8
oA

Topics covered

oxS xual gall

Gl il 0 o

o Feasibility studies

o Requirements elicitation and analysis
cllliall Jydas g abiind o

o Requirements validation
Gllliall gl
o Requirements management
Gbllidl 3l o

Requirements engineering processes
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Glllaial) Ao Asllea
o The processes used for RE vary widely depending on the
application domain, the people involved, and the
organisation developing the requirements.
el i e Mja}&dmgw\hu@mm\uu\ o
bl Yokt Al dedaiall gl AV el g ¢ Budadll Jlas e
o However, there are a number of generic activities common
to all processes
Gilleall JS die Aaili dalall cillalinl) (e 22e llia (Ja ) e
« Requirements elicitation, inception, elaboration, and
negotiation.;
c(ﬁ}iaﬂ\) el c(;\i\.}fﬁ\) I ¢ cludlaial) hbwis) e
¢ Gl glaall
« Requirements analysis or specification;
‘U_MLSA\ ua:ua;j }T M\ °
« Requirements validation or verification;
ecuballatal) (38T of Banaill e

« Requirements management.
Q\.\M‘ BJ\AJ .

The requirements engineering activities
Gladliall dwaw cllalis
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Requirements
elicitation and
analysis

Feasibility
study

Requirements

Y specification

Feasibility Requirements
report validation
Y

System
models

Y

User and system
requirements

Y

Requirements
document

Y Y

Feasibility studies
&3 j.‘\;j\ 4l -
. A feasibility study decides whether or not the proposed
system is worthwhile or if the project is doable given the
current resources and constraints.
lae & sl G o il alill S o) a8 g saadl Al o,
el g Al jaliaal) clacy
. A short focused study that checks
48 el cllee e 38 55yl A,
- If the system contributes to organisational objectives;
¢dpalaiil) Calaa ) 8 aaloy allill (S 13) o
« If the system can be engineered using current technology
and within budget — project triple constraints.
- 4300 el Gana g Agllad) Al andiil s g o (S plaill (IS 1Y)
AE g 5 shall 3,8
- If the system can be integrated with other systems that

are used.
Aeadiuall (5 A Aadaill JalSy of oSy plaill (IS 13 o
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This 1s all based on information assessment (what 1s
required), information collection and report writing.
B 5 il slaall e o(sthaall o Lo) il sheall api e Siiue 41 138
L3

Feasibility study implementation
sl A ) gkas
o Questions for people in the organisation
dabiidll 8 palaad i
« What if the system wasn’t implemented?
¢ ik ol allaill 3 1 13l
« What are current process problems?
fallall Aallad) JSLie A L o
« How will the proposed system help?
¢ o el alaill aeluy (38 o
« What will be the integration problems?
¢Sl JSLike (g oSis 0Le @
+ Is new technology needed? What skills?
Qu\)w\@ueimwhucux& .
« What facilities must be supported by the proposed
system?
O itall alaill J8 (e dasede 5S35 O om0 Jila gl A Lo

Elicitation and analysis
Jalall g Jaluwinay)
« Sometimes called requirements elicitation or requirements
discovery. Some requirements maybe embedded in the
domain users’ minds and/or in the domain environment. So
It needs to be discovered.
Gildliall ey clllatal) Calias) o calallaial) Jabiia) ex3 Glal
Oe 1A Jladll A (A ol /5 Jlaall addios Jgie 8 Loy ) el
S o (5 5l
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It involves technical staff working with customers to find
out about the application domain, the services that the
system should provide and the system’s operational
constraints.
¢Gabaill Jlae J g LSO Al 3 pe ) sl i (pils e (el
Al Slilae 2 g 5 aUasl) 35 3 ol g cilaadll
It may involve end-users, managers, engineers involved in
maintenance, domain experts, trade unions, etc. These are
called stakeholders.
N« Y/ JSPPSYPAN S NSPS (J DVS (A P YS PO I Y
Inception or discovery and Elicitation—
L) 5 LSy of Mgy
Interacting with stakeholders to discover their

requirements. Domain requirements are also discovered

at this stage.

8 Lyl i€ (Jlaall cilillaie agilillaie GaLEsSY Sllall ae Jelill o

L]

Al ) oa
ask a set of questions that establish ...
s o G ALY de sena JLl
basic understanding of the problem
Al Y agdll o
the people who want a solution, their problems that
needs to be solved.
a3 O sl e ) aglSlie cdall & 52 50 Gl GalAEY) e
the nature of the solution that is desired.
Agdhall Jalldanka o
Preliminary communication and collaboration between
the customers and the developers at this stage is very
important and effective.
e s jall 0l 8 ) shaall g L G sl 5 saeadl) JLai¥l e
NUPLPRREN
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. Elicit requirements from all stakeholders as requirements
are not only related to users.
a8 aaddiieally (3l ol CildhaieS cpSllall S e lllatial) Wbl -,
. Elaboration, classification and organization
. Create an analyze the solution model that identifies data,
function and behavioral requirements.
AL clallial) g Ak gl bl ey g3 Jal 73 el Jilas L)
. Group related requirements and organize them into coherent
clusters.

Process activities
Aallaall el
« Prioritisation and negotiation
Glia gl g Juadll)
+ Prioritising requirements and resolving requirements
conflicts. Conflicts may arise as different stakeholders
have different interests in the project.
o Loy o oS (el calllaiall a jlas J gla g Juadil) cildlaia
_&}M\&M@MO%&M\ Cpalisal) St
« Agree on a deliverable system that is realistic for
developers and customers. [A compromised not perfect
solution].
[0t gant Jaia i) Jans giall Ja]
. Requirements documentation
Gbllbidl ah a8
« Requirements are documented and input into the next
round of the software stage.
ilina ) Ay e AN 5yl 1) Jai g 35 g5 cldlaiall o
. Specification—can be any one (or more) of the following:

AU e (SIS l) anl 5 6l 058 of Sy - Claal sl
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A written document
Al Gl e
A set of models
A formal mathematical
Ll )l clallaadl o
A collection of user scenarios (use-cases)
- A prototype
SV zasall o
. Validation or verification—a review mechanism that looks
for
Caaall dolaal dxal e 4l - B33 o guaalll
errors in content or interpretation
el ol (5 ginall L glad] e
- areas where clarification may be required
missing information
53 gigall Cila glaall o
- inconsistencies (a major problem when large products or
systems are engineered)
(Asdighe 5 S Aadail of il e At ) A g) i
conflicting or unreahstlc (unachievable) requirements.
(J\AA)J als ) dand) g yaall (4..))\..4.\.«5\) dalaied) ldlaiell e
In some cases, specially for critical systems, formal
methods are used for requirements verification to ensure
the correctness of the suggested solution
«LM;J@)L c(@)w\)ﬁ)glaﬂ\mm&aw c&b‘}[\éﬁ‘uaa.\@ °
£l Jall Gl gaa laral ciltbiall (il Aadiiose
. Requirements management
&_\L\uald\ ) J\JJ o

Inception
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JOhgisY)
o Identify stakeholders
CSILall (3pas3) Huai o
e “Who else do you think I should talk to?”
" Az Al G Cany 0l S @l lae Lo " e
o Recognize multiple points of view
324 ‘)L.\ &_1L€A 5 48 B2
o Work toward collaboration
Ol gai Jeall o
o The first questions ;
SN ALY,
«  Who is behind the request for this work?
«  Who will use the solution?
« What will be the economic benefit of a successful
solution
zealil) Jall 2l aY) 52l () oS 13la o
« Is there another source for the solution that you need?

Eliciting Requirements
Gl G‘ AL
. meetings are conducted and attended by both software
engineers and customers
Ll Slma sl gusige 8 (j0 puiand s s pad Clelaiall
. rules for preparation and participation are established
Gl Sl Y1 g jumaill el @,
. an agenda is suggested ‘
Jlae Y Jsan C\)ﬁ\ .
. a"facilitator" (can be a customer, a developer, or an
outsider) controls the meeting
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e s (AN e Sl Glshae g 058 o oS "dagndl"
&Lﬁ;\)ﬂ
. a "definition mechanism" (can be work sheets, flip charts,
or wall stickers or an electronic bulletin board, chat room or
virtual forum) is used
sl Ll cliay o ccthbian (dae Jshaa 0585 Ol (Sa) "y el A0,
Aaladinl aly (ol yi) st ol AB3 5048 e A S e ) da )
. the goal is
sl

to identify the problem
ALl oy 25 @
« propose elements of the solution
Jall yealic 158
negotiate different approaches, and
K] cAaalidall é )H\ U= }m .
specify a preliminary set of solution requirements

Eliciting Requirements
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Use QFD to inform ally
prioritize prioritize

define actors
. . ’
requirements requirements P '
d

7’ draw use-case . .
’ ; write scenario
, diagram
Create Use-cases
com plete tem plate

Elicitation Work Products

Jaall Cilating byt
. astatement of need and feasibility.
Adaall g daladl Gl
. abounded statement of scope for the system or product.
il gl alaall Jadl Gl dls)
« alist of customers, users, and other stakeholders who
participated in requirements elicitation
Lalsian) )5S LS Gl A SOl 5 paniiioaal) ¢l 3 AalE
bllaial)
. adescription of the system’s technical environment.
A HUail) Ry Caay
. alist of requirements (preferably organized by function)

and the domain constraints that apply to each.
S s ) Jlaall 258 5 (Adada ) dliaily dadaie) cilillaiall A8,
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. aset of usage scenarios that provide insight into the use of
the system or product under different operating conditions.
b Al aladil )3 s 355 S Gl gy )bl (e deddiie de gane
Adliaal) Jaa il Al s xiial)
. any prototypes developed to better define requirements.
(il JS3 clllaiall Cay el & ysh Al ol Zala 6T
Features or Functions
Cailda gl ol <l yaall
o Requirement documents may include terminology in both
the technical and the domain sides. For example, to users
functions or requirements are listed as features. Those two
can be stated in different ways although they are similar in
concept.
O] Gl o 3aeS e a Gaeadiinaal) cilllaie s Cailla g Uil Jaas
pseiall (b GLaie agdl e e il ddlida (§ sk | S Ol Sy

Use-Cases
S ENPARENY
. A collection of user scenarios that describe the thread of
usage of a system
AUALY) aladin) il e Ciual AN addicial) Cila gy lsw dS gana
. Each scenario is described from the point-of-view of an
“actor”—a person or device that interacts with the
software in some way
g:"“ 3 ol adiille M Jiaa Jhaz\.ga\gmwuynybgudS .
La 48y oy cilia ) g Jo Ui
. Each scenario answers the following questions:
A AL quag g IS
Who is the primary actor, the secondary actor (s)?
€5l Cpliaal) gl Jiaall (bl Jiaall ga Lo o
What are the actor’s goals?
¢ Jiaall Clagy e ) o
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What preconditions should exist before the story
begins?
Shuail) fag o 08 g o g e o

What main tasks or functions are performed by the
actor?

tiaall 3 (ha Aoapall A ) Cai3 611 of algall A La o
What extensions might be considered as the story is
described?

948 gua gall AuglllS W puinsi o4f ¢Sy (Al colalxiay) & La
What variations in the actor’s interaction are
possible?

¢ Jiaal) Jolial) 8 dlaiaall CABSUAY) A L
- What system information will the actor acquire,
produce, or change?
¢ il gl iiall (Jhaall i Al aUAT Claglea A L o
Will the actor have to inform the system about
changes in the external environment?
$a A Al & il sl Jga LT alay off dule qaag Jiaall Ja
- What information does the actor desire from the
system?

TAUAT (ha 4y o pal) Aliaall Cllaglaall A La o
Does the actor wish to be informed about unexpected
changes?

$4ad gia i) Cil il Jga alaiar AN Jlaal) kel Ja e

Use cases
GVl alaaial
o Use-cases are a scenario based technique in the UML which
identify the actors in an interaction and which describe the
interaction itself.
Ol (Al Bas gall Andail) A3 8 4 e Baaiaa gl GV aladdul
Ay Jeldll Caal Al g Jeladll 8 cplical)
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o A set of use cases should describe all possible interactions
with the system.
e\.k.\n_t sl OBle ) JS Caal Y de gana pladiul g o
o Sequence diagrams may be used to add detail to use-cases
by showing the sequence of event processing in the system.
Al i jany VA 212850 Jacalilll LY axdios lubhdidlule o
Uil llad il Canal

Article printing use-case
Lhiebda oy Al 3 8l Alla aladiu

— D

Article printing
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LIBSYS use cases
Aol pUas Alla aladi)

DO

Article search

T ——C >

Library Article printing
User
O~ X
User administration Library

Staff

T— O

Supplier Catalogue services
Article printing
dclilall 3 48l
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User

item:
Article

request

copyrightForm: |

Form

myWorkspace: |

W orkspace

myPrinter:
Printer

request

1
Ll

complete

return
['I
- copyright OK
deliver
article OK I
print send

inform - confirm

delete -
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Print article sequence

dclida s jad dlula
item: copyrightForm: myWorkspace: myPrinter:
Article Form W orkspace Printer
User
request _
L request
il
complete
return
[l :
copyright OK
deliver
h article OK I
print send ]
inform o confirm 1
delete -
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Use-Case Diagram

Laadill Al aladial

L
N\
homeow ner \

T~

system
administrator

Arms/ disarms
system

Accesses system
via Internet

Responds to
alarm event

Encounters an
error condition

Reconfigures sensors
and related
system features

sensors

\

/
/

Building the Analysis Model

Jalall 3 a3 5Ly

(Usually found in the architectural design document)
(MJLA:.AM e:uua.\]\ 4.5.1.\} ‘_“A DJLA.I\ é BJLC)

o Elements of the analysis model

« Scenario-based elements

5 ,)L‘.'.‘“J\ LAQ Badixall )al_uj\ .
+ Functional—processing narratives for software

functions or features.

eyl A o Catlls A ladl) aial - doddagll o
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« Use-case—descriptions of the interaction between an
“actor” and the system
ALl el s (el Caa - Alla aladind o
 Class-based elements
aball UJ:; iz a )AL\:; °
« Implied by scenarios
gty e o
« Behavioral elements

el Japladsll e

. State diagram

« Flow-oriented elements
i@A_ }A]\ )a\_ud\ - ééﬁ .
- Data flow diagram
bl 3yt halia o

Class Diagram
.. x\ ] “j . -

From the SafeHome system ...
vee Y (Al UL (e

Sensor

name/id

type

location

area
characteristics

identify()

enable()
disable()
reconfigure ()
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State Diagram
) Japasl

‘ commands not jammed
turn copier subsystems

ncol system status=“not ready” d system status="Ready” paper full
on display msg = “please wait” ready display msg = “enter cmd” ]
display status = blinking —P>| display status = steady

entry/ switch machine on entry/ subsystemsready
do: run diagnostics do: poll user input panel
do: initiate all subsystems do: read user input

do: interpret user input
@< turn copier “of f”

¢ start copies

Making copies load paper

copies complete

U 1r

system status="Copying”

display msg= “copy count ="
display message=#copies paper tray empty
display status= steady

system status="load paper”
display msg= “load paper”
> display status= blinking

entry/ start copies paper jammed

N entry/ paper empty
do: manage copying

do: lower paper tray

do: monitor paper tray do: monitor fill switch
do: monitor paper flow ( . . \ do: rai
K ) problem diagnosis \D. raise paper tray j

system status="Jammed”
display msg = “paper jam”
display message=location
display status= blinking

not jammed

entry/ paper jammed
do: determine location
do: provide correctivemsg.

do: interrupt making copie;

FHgure 7.6 Preliminary UML state diagram for a photocopier

Analysis Patterns
Jalail) ol
Pattern name: A descriptor that captures the essence of
the pattern.
daadl) s july 1 G gigal) Gaill shalll ol
Intent: Describes what the pattern accomplishes or
represents
Jiaall g Jadall Jaalll A La ciuay (4l
Motivation: A scenario that illustrates how the pattern can
be used to address the problem.
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AlLal) dalaal padien O ¢)Say haalll (S ) guay (g gy jlisead) 2 JEAY)
Forces and context: A description of external issues
(forces) that can affect how the pattern is used and also the
external issues that will be resolved when the pattern is
applied.

i o g o OSar (Al (s 58ll) s A LL&AN Cia g 2 ladl g (s 681

Gabail) Al Ladic daaaa ¢ oS Al dya A Llall) Uyl g Jaail) aladiia

Jaaill
Solution: A description of how the pattern is applied to
solve the problem with an emphasis on structural and
behavioral issues.
LlGe) Lladl) o sty Uil Ja adhy o)) Jaalll (S Cha g 2 Jall
A glaad) g
Consequences: Addresses what happens when the pattern
is applied and what trade-offs exist during its application.

S L 3 9 gal) c¥alial) Lo g Jaadll (gaday Latic Cusay (5 M) La ¢y gliad) s guiliil
Design: Discusses how the analysis pattern can be achieved
through the use of known design patterns.

Blad] aladiad A Jad O e o) Jaladl) Jaad 488 (S8, s avasal
Al g all il
Known uses: Examples of uses within actual systems.
Agladl) Aalail) Cpads cilaladiay) ALia) ;4 g mal) cilaladiuy)
Related patterns: One or more analysis patterns that are
related to the named pattern because (1) it is commonly
used with the named pattern; (2) it is structurally similar to
the named pattern; (3) it is a variation of the named
pattern.
iy ol i Adas yal) Jadast Tl gf Jaad ¢ (Aday) siall) ABMat) il Jalady)
thaill sawal dildia JSA JS34 g8 (2) thaadl) sl Lagas adiien (1)
Jalll awal) LMY (3)

Negotiating Requirements
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Cbllaial) a glas
o Identify the key stakeholders
Ottt STl 3aa g
+ These are the people who will be involved in the
negotiation ‘
o Determine each of the stakeholders “win conditions”
"l Ly Sl n S 5
«  Win conditions are not always obvious
Ll daal g ol Gsill lag pds o
o Negotiate
casdll o
«  Work toward a set of requirements that lead to “win-
win” between the 2 sides of the contract.
ela o "l -l U g2 o3 il de gana sai Jaadl o
Jaal)

Problems of requirements analysis
bl s JSLE
. Stakeholders don’t know what they really want.
(eally) Ga 4553 5 3 La (g8 pmy Y pSIl
. Stakeholders express requirements in their own terms.
Aalall agha g )8 b il QI () g
. Different stakeholders may have conflicting requirements.
(Ra_baia) A jlaie cilillaia aaie Lay ¢ silidal) Il
. Organisational and political factors may influence the
system requirements.
AL e e 55 08 danddl (el sl dpail)
« The requirements change during the analysis process. New
stakeholders may emerge and the business environment
change. ‘
DB &8 ey O geda 8 sl Sl Jidail dlee L) Slllatall s,
el 2
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Requirements discovery
lallaial) Caliss)
o The process of gathering information about the proposed
and existing systems and distilling or extracting the user and
system requirements from this information.
zhoaial ol e i Adlaldl g da il Aalail) Jga e gleall pen Alec
Sl slaall 038 (e aadiiaall g aldail) ilallaia
o Sources of information include documentation, system
stakeholders and the specifications of similar or earlier

systems.
ABLaal) Aalai) Ciliial ga g aUail) pSla ¢35 53 pana Cilaslaall jabae o
Al
ATM stakeholders

« Bank customers

el by
. Representatives of other banks ‘
AN gl hae
. Bank managers
Sl o) yaa

. Counter staff
. Database administrators
U_Il_a\:t.\l\ 3ac |8 C«\JJA .
« Security managers
u.a\}” ¢! DRI
. Marketing department
sl il
. Hardware and software maintenance engineers
. Banking regulators
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Viewpoints
bl Glea
o Viewpoints are a way of structuring the requirements to
represent the perspectives of different stakeholders.
Stakeholders may be classified under different viewpoints.
(8 e s) shaia Jiadl lullaid) lati sk b I Clens
Dbl Cilga s (camen) ini | siimy G ¢S cpSIall (pilisal) Sl
ik )
» This multi-perspective analysis is important as there is no
single correct way to analyse system requirements.
Mn 5 peinaa Gab llia Gl G g Bl Cilga o) 23l Jlaill 38,
el il Jula)

Types of viewpoint
kil dga s ¢ ) 5
. Interactor viewpoints
(1) gl ) ST Jiadd) i cilgas W
« People or other systems that interact directly with the
system. In an ATM, the customer’s and the account
database are interactor VPs.
YY) & Uil syl Jelin ) o AY) el o (alas) .
g (AT LA Alias Clead) il 8ae B g ) g0 3 e g8l Cans
 Indirect viewpoints
8 dball e Hhill Cleay
« Stakeholders who do not use the system themselves but
who influence the requirements. In an ATM,
management and security staff are indirect viewpoints.
bllid) e (5 i wiS agudily allail) ) seadiivn Y cpdll Il
i b Cilga s agd 315 (e ik e e g8l Canss YY) 8
55l
« Domain viewpoints

Jdaall Hhaicleas
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« Domain characteristics and constraints that influence the
requirements. In an ATM, an example would be
standards for inter-bank communications.

sl a8 bl e 55 i) Jlaall a5 5 (ailad o
R JCAL G pemall VLD ulae llia ) sSons i
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Viewpoint identification

o Identify viewpoints using

AUl laad caalives g (a3 5 3l

Dbl dga g oy yad

daddiial) Hlill Cilga g jual o
« Providers and receivers of system services;

Systems that interact directly with the system being
specified;
fa3na )5Sy QUi 3 Hile Jelii ) dadai¥) o
Regulations and standards;
¢ el g iladaill o
Sources of business and non-functional requirements.
:\:ﬁ:\.bjj\ e &Lﬁw\) Canll J.JLAA .
Engineers who have to develop and maintain the system;
il Al ) sl Clilee () sShay (Al () gudigall @
Marketing and other business viewpoints.
Ay suilly s AV Jee V1 Jlai Clgns o

LIBSYS viewpoint hierarchy

Al el Sl Aga g
All VPs

Interactor I
I

Indirect I Domain I
m m

Students I

Staff I
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Interviewing
el
o In formal or informal interviewing, the RE team puts
questions to stakeholders about the system that they use and
the system to be developed.
) A clllial) guige (8 5 aaday SN Sl A ) ALGA 8
_oﬁ#éﬂugﬂ\ ew\jd\j}adﬁg LSJJ‘ (.Uéﬂ\ Js Sl
o There are two types of interview
Al e gl
« Closed interviews where a pre-defined set of questions
are answered.
lianee 38 ja0 ABLY) (e de gane @llin () K5 Cua Al all COLEL o
lele 43U
« Open interviews where there is no pre-defined agenda
and a range of issues are explored with stakeholders.
lise o yze Jleel Jgan cllia (6 Y aif i A gidall VR o
S e ALl Ll il

Interviews in practice
Alanll LA
. Normally a mix of closed and open-ended interviewing.
A bl AL 5 el ALEA (e g e 0 sSiBAe
. Interviews are good for getting an overall understanding of
what stakeholders do and how they might interact with the
system.
| sle ity (o)) agiSay oS 5 (pSILall (e ale agd o diaail s cSlid)l
Al
. Interviews are not good for understanding domain
requirements
Jiaall lllatis agdl saa o SR,
- Requirements engineers cannot understand specific
domain terminology;

annall Jaall llias agh ¢ sadiivn Y lllial) gudiga o
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«  Some domain knowledge is so familiar that people find
it hard to articulate or think that it isn’t worth
articulating.

3 il A gram dag (al A3V Cung Taa Caglle Jlaal) 48 jos s o
Ol pas (el 4y ey

« Usually, software companies hire domain experts for
large projects.

BomSll a Laall Jlae o) pod el o8 Ciliaa pall S % Bale o
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Effective interviewers
(Qshaill) o Madll ) shisall
o Interviewers should be open-minded, willing to listen to
stakeholders and should not have pre-conceived ideas about
the requirements.
O V5 SI) ) g LD (i e 5 1536 om0 LGRN
cilllaiall Jgn J (e A sana JSE aadie )5S
o They should prompt the interviewee with a question or a
proposal and should not simply expect them to respond to a
question such as ‘what do you want’.
15 of i Y o s Y1 51 el e i i of ot o
Sl sy i A et e Jlgadl e Ay

Scenarios
o Scenarios are real-life examples of how a system can be
used.
e () (e (oA alkaill A8l 5 ALiaf il gy il o
e They should include
| siaaly ol ny o
A description of the starting situation;
A (gl sl Coay o
« A description of the normal flow of events;
taa M apdall 3831 Coay o
» A description of what can go wrong;
‘M\ L (Sag o
- Information about other concurrent activities;
¢s AY) Al cillaliill Joa Gl glas o
« A description of the state when the scenario finishes.
s bl gty Lavie Aal) Caa

LIBSYS scenario (1)
ASal) alas (1) sa b
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Initial assumption: The user has logged on to the LIBSYS system and has located the

journal containing the copy of the article.
Allaal) das g ind Al Alaall S a3a 5 A pUas ) Jas axsusall A 6Y) A 8

Normal: The user selects the article to be copied. He or she is then prompted by the
system to either provide subscriber information for the journal or to indicate how they
will pay for the article. Alternative payment methods are by credit card or by quoting an

organisational account number.
e slaa 2 Ll aldaall Gl e ()0l A 5 8 Ledass i SIANER paisall lidy :apal) g gl
ol o5 il f Ay A8Uadly Alynd) @l (3 5 Allial) (pah () smbas oS ) 5 LIS f Al o il
ki

The user is then asked to fill in a copyright form that maintains details of the transaction

and they then submit this to the LIBSY'S system.
AL 1138wl I3 a5 AS ol iy (301 (3 sl i gina JSN e calla clly 2ay poiiall 3
Akl

The copyright form is checked and, if OK, the PDF version of the article is downloaded
to the LIBSYS working area on the user’s computer and the user is informed that it is
available. The user is asked to select a printer and a copy of the article is printed. If the
article has been flagged as ‘print-only’ it is deleted from the user’s system once the user
has confirmed that printing is complete.
e Alalal) RSl Ui At ) e AN A g 53 A3 clasaaa S 13) 5 8 (3 shal L siaall (S
€ 1) A galaal) Aliall geasi s daga L) Callay aaiiesal () 58 sie 4y iy axdiad) g addiad) Cguls
ALS delhall (o padiosall Ly 5T 5 5all 8 andioal) ol (e Cosiae (555 1 Jadh danla 'l caale A

LIBSYS scenario (2)
Al aUad (2) sl

What can go wrong: The user may fail to fill in the copyright form correctly. In this
case, the form should be re-presented to the user for correction. If the resubmitted form

is still incorrect then the user’s request for the article is rejected.
slay o amy JSAI Al 03 b mamaa (S8 (5 sl Lo sl JSA (e 8 (388 38 aadiual) 1 JAdl) oA La
O35S Aliall padiveal) (il 25 eladl e s sing U1 La g JS aai alef 13) amaaill aadioaall ) 4apas
A8 ye

The payment may be rejected by the system. The user’s request for the article is rejected.
A 8 e 0 oS A padtiiall alla Uil OIS (e duad ) oy 28 ada)

The article download may fail. Retry until successful or the user terminates the session.
Aadal) eleil o sy axdiodl) ol oy gy a5 a0 5 e A glaall Ly 38 ANa) Jpens

It may not be possible to print the article. If the article is not flagged as ‘print-only’ then
it is held in the LIBSYS workspace. Otherwise, the article is deleted and the user’s

account credited with the cost of the article.
Al Jae (Sa b Jany i '~ el 'l i o] MR ol 1Y) AN Aelils Jainall ye (he (5% 8
Al 281Ky Baliay aadiiall s 833 WA celld e Lo A0Sl

Other activities: Simultaneous downloads of other articles.
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GAY) YA (el Fie Cilaaall Jsasd 15 LAY cillaliall
System state on completion: User is logged on. The downloaded article has been

deleted from LIBSYS workspace if it has been flagged as print-only.

13 A AU e S (pe i Leliand o8 3 AN (SRl (s piineall JLSY) e Ul Alla

Social and organisational factors
dnadawil) g e ldial) Jal sall
o Software systems are used in a social and organisational
context. This can influence or even dominate the system
requirements.
S o OSan 13 candaiiy e laial (Gl 8 ediine Claa ) dadail
Al lllia e e G (Sar sl Lggle
o Social and organisational factors are not a single viewpoint
but are influences on all viewpoints.
S e i (8 By ylai g 5 ool Baatail s e Liia ¥l alsal)
Bl Glea
o Good analysts must be sensitive to these factors but
currently no systematic way to tackle their analysis.
23 0 Y Ll (S0 gl o ) sl 1535 O g sl o sllaall
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Ethnography
Casd) Gle) A8l e Y Caa
« A social scientists spends a considerable time observing and
analysing how people actually work.
e ARl 4d pad Jlail) g AdaaBlall S 5 ) sSlgiay e lainl claladl
Adgall b palasV g dexy
« People do not have to explain or articulate their work.
celec g ol ) saia s (0 (5 sl (e Ll (alREY)
« Social and organisational factors of importance may be
observed.
Apaa S Jaa 5 38 Apelaiil) 5 e laia¥) ol sal)
. Ethnographic studies have shown that work is usually richer
and more complex than suggested by simple system models.
S5 el daadl ol o jedal (i) ) e W) 48l e ) clul il
Aagel) 2Uaill - 3lais - s (ge Bale Taad

Focused ethnography
38 () e V1) A2 Y1 Cam
o Developed in a project studying the air traffic control
process
sl dadlall 8 aSaill dglee Guph g 5 e (B shie o
o Combines ethnography with prototyping
2350 b5l 3 pmis (Rl e Y1) A8 e Y1 Caamy
o Prototype development results in unanswered questions
which focus the ethnographic analysis.
e S8 A L Ala) Y A ALY ) g V) gdsalll skl o
S Y Qs
o The problem with ethnography is that it studies existing
practices which may have some historical basis which is no
longer relevant.
Loy Al b jlaall o g5 bl o Ll il 31,e ) Clum g USSR 0 W
) ABa 13 aa3 o) ) Ay il e g8l sy L
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Ethnography and prototyping
Y1 sl s Ayl 3 Cacas

Ethnographic Debriefing Focused
analysis meetings ethnography
Prototype
evaluation
Generic system System
development protoyping

Scope of ethnography
a3l pe Y Cia s e

o Requirements that are derived from the way that people
actually work rather than the way which process definitions

suggest that they ought to work.
b oalaiY) 4 Jary 52l Gy pdall @lld (e ddiEa 0S5 A cldbaiddl
O Va1 o dlae A (g 4dy a5 o (3 Gl b (pa Yy diinl)
Lo deall agile g &
o Requirements that are derived from cooperation and
awareness of other people’s activities.
R AY) Galad¥) cllalin e gy ¢ sbail) (e dfide o o5 ) Clllaiall
o Sometimes, companies send developers for a month or more
to the client to see how they do their work.
ot oS3l a3l ) ST S e saad cyhaall s 5 S Ll
oeles () sleny

Requirements validation
Glllaial) aaal
o Concerned with demonstrating that the requirements define
the system that the customer really wants.
\s;u).\‘)j\ o.h”),ggg:ﬂ\ ew\_a:\ﬁ‘)z.d\ Clallaial) @m;.ucfuu °
o Requirements error costs- if discovered later, are high so
validation is very important
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Lot 13 dnil ya ) oSius clinY Ledli€) &3 13) - Aalalall colllaial) 46
« Fixing a requirements error after delivery may cost up to
100 times the cost of fixing an implementation error.
AdlSy (Al (33 30 100 250 GBS 38 alsil) aay bl Und o o
» The draw back — other than its actual cost is that It may
delay the development process and requires extra
knowledge [such as formal methods].
snohill e A9 o (a0 Adadl) 4%alKE lae Lo - call Bale) o
[Aams 1 3 kel Jia] Alm) 48 jma ol
« Is each requirement consistent with the overall objective for
the system/product?
Siall / aldall alall Cogll e (hosie cillaie JS (A
« Have all requirements been specified at the proper or the
same level of abstraction? That is, do some requirements
provide a level of technical detail that is inappropriate at
this stage?
Gl $eUad¥) (e 2 yaill (5 sl i ol epmaatll Cinaa bl S,
B3 e b 5 Syl (5 s 2535 liliall imny Ja 5
¢ila
. Is the requirement really necessary or does it represent an
add-on feature that may not be essential to the objective of
the system?
N A5 mn S5 Y 38 Al § e Jiay ol Tan (g5 il Ja
allaill Cara
« Is each requirement bounded and unambiguous?
f(oasle ye) malgyagana llia S o
« Does each requirement have attribution? That is, is a source
(generally, a specific individual) noted for each
requirement?
Dsedia (8 paat ¢ ale JSA) jaaall o dld fhd Al Qe S da
e dliia JS,
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« Do any requirements conflict with other requirements?

S A Y clillidly ot cldlie of lia Ja

. Is each requirement achievable in the technical environment
that will house the system or product?

Sadiial) f oUaill 4 Jains Al Al A5l 8 SlasD0 Q8 llaia JS o

. Is each requirement testable, once implemented?

33 93 o (akay cpanadll 8 Qllaia S,

« Does the requirements model properly reflect the
information, function and behavior of the system to be built.

by Al ((5:82) U e sl (oo il 73 g e

el Al e\.ﬁ.ﬂ\

. Has the requirements model been “partitioned” in a way
that exposes progressively more detailed information about
the system.

ST e glaa a5 a0 (i yay Le A lay s L)zl gai
AUl J ga Slyuads

. Have requirements patterns been used to simplify the
requirements model. Have all patterns been properly
validated? Are all patterns consistent with customer
requirements?

Caa Ll O Ja clballaiall 73 gad Jagunl andiog clllaiall Llail
0ol clillie aae (Aiuliie) dudbio Blal) JS Ja §((380)mmaa Sy

Requirements checking
Glllaial) 385
o Validity. Does the system provide the functions which best
support the customer’s needs?
Clala s Al sl Cailla gl 2 g 3 alaill Ja(Geaadll) Ladlall
el
o Consistency. Are there any requirements conflicts?
04, i Clillaia o llia Ja (Gulaill) Gyl
o Completeness. Are all functions required by the customer
included?
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¢ ol U (e i sllae enmiall Ciilla ) JS Ja(Alalsall) JWsY!
o Realism or Feasibility. Can the requirements be
implemented given available budget and technology
5 58 sl 2l 51 aall o (3l LIl (s aal) 5l il Sl
« Verifiability. Can the requirements be checked?

Requirements validation techniques
Gldhatal) (Cud) (Fadal s
o Requirements reviews
GLllidl Gilea) o o
+ Systematic manual analysis of the requirements.
llliall alaial) (5 sad) Jidaill o
o Prototyping
S sl
« Using an executable model of the system to check
requirements. Example, using Visual basic to design the
GUI of the application.
(il illbiall G880 WUl J8 (e 2kl JE 3 gai plakil o
Cnaill e ga y (Baaat dga) 5 aranall Glisy J) gl duna py pladia)
o Test-case generation
Jeallilla — Ll
« Developing tests for requirements to check testability.
[White box testing].
(3 giba JL\.};\] N ,a;ﬂj ) é.\ﬂ..‘\:ﬂ ;\LN‘ QM iall 3 ) M | g.}\)\_ﬁ;‘)_” °
Jua

Requirements reviews
GLlbiall Gileal je
o Regular reviews should be held while the requirements

definition is being formulated.
bbbl Cy e alae ] o Laiia Jaad (f cang dadiiiall cilaa yall
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o Both client and contractor staff should be involved in
reviews.
el yall 1S i o camg 52 0 5 G yild) il sl DS
o Reviews may be formal (with completed documents) or
informal. Good communications between developers,
customers and users can resolve problems at an early stage.
saadl VLAY IS of (AlaSall (335 1) dpan ) () 5S5 38 el yall
B S Al e 8 Lela oy o (S Gaeadiuaall 5 (5015 e yshaall O

Review checks
o Verifiability. Is the requirement realistically testable?
€ duad) o LA W8 llaiall Ja (u_u.u.ﬂ X ) Gaadll ilsa) o

 Comprehensibility. Is the requirement properly understood?
f1aa o seie clbiial) Ja (pedll AglSal) = s sl) o
o Traceability. Is the origin of the requirement clearly stated?
Are we developing something useless?
Saldll agae ¢ o8 yshi Ja Sz s s Olae callaidd) Jual Ja, aiill 406
o Adaptability. Can the requirement be changed without a

large impact on other requirements?
fooAY cllhiad) Je S 18 e et o) (allaiall (Say Ja casill

Requirements management
kil 5,
o Requirements management is the process of managing
changing requirements during the requirements engineering
process and system development.
dsia dallaa oL 5 paiall collhaiall 35100 dglee oo clilkaiall 35000 o
Al gl g cltbaial
o Requirements are inevitably incomplete and inconsistent
Laia Aailite 5 doadl cilillaidl o
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« New requirements emerge during the process as business
needs change and a better understanding of the system is
developed;

Lagd s | yuaas Jard) zUing Loy dallaall) oL apaad) cililbaiall jgldas

shiall aUaill e Juzad]

« Different viewpoints have different requirements and
these are often contradictory.

lef & dailine o2a 5 ddlise clillaie Ll ddliaall jlaill Cilga s o
Y

Requirements change
o The priority of requirements from different viewpoints
changes during the development process.
Dpshill dolee oL AdlR Al latl) Cilga g Ol uad e calillaiall Ay gl
o System customers may specify requirements from a
business perspective that conflict with end-user
requirements.
Gl i el @y Jae ) gl (pe lllaiall () saday o8 AUl L5
PREGNO|
o The business and technical environment of the system
changes during its development.
o s U AU (e s Al Al g Janll
o Customers may ask for requirements that are not feasible
within the given constraints.
358} Cpania Caadd () 65 () Jaisal) (30 S Gbllbidl e o dlw 38 5L
Aaasdll
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Requirements evolution

Initial Changed
understanding understanding
of problem of problem
Initial Changed
requirements requirements
e
Time

Enduring and volatile requirements
(A je) 3 plaiall g A5l ldlaidl)

o Enduring requirements. Stable requirements derived from
the core activity of the customer organisation. E.g. a
hospital will always have doctors, nurses, etc. May be
derived from domain models
et oLz (pe i) 5 jiasal) cllbuial) () dailall il

(lia yaa celidal elliad Ladly adial) - celly e JBay ) 93 dakaial
Jiaall 3l e G o oS &)

o Volatile requirements. Requirements which change during
development or when the system is in use. In a hospital,
requirements derived from health-care policy (that may
change).

Sl kil L sl clllaial) (AR e ) 5 il cilllaiall
Al (ye i) cilllaiall ¢Sl b aladiuY) ad aUaill o oS, Leie
(o 38 ) daall e )
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Requirements classification

Q‘” - “ ~”. -

Requirement
Type
lkial) 53

Mutable
requirements

Adeiall caldlaial)
(3Eiall )

Emergent
requirements

B allll bl

Consequential
requirements

Lagall cllluiall

Compatibility
requirements

) gl clllata

Description

ia gl

Requirements that change because of changes to the environment in which the
organisation is operating. For example, in hospital systems, the funding of patient
care may change and thus require different treatment information to be collected.

cM“ \M\Lﬁ‘dud\d:\.\“&w Al \@M@\M\u\wwﬁé\uﬂkﬂ al)
e (55 S Bl e b AT 1y i O (S oyl el 5

Requirements that emerge as the customer's understanding of the system develops

during the system development. The design process may reveal new emergent

requirements.

cllbiall CaiSE a8 peail dlee Uil yy g i oL gy aLbaill ()5 30 g€ st ) Ll
Jsuaall 3 jatlall

Requirements that result from the introduction of the computer system. Introducing
the computer system may change the organisations processes and open up new ways
of working which generate new system requirements
iy clabidl Gllee yuag of Say gl pUs a8 slall allas dadia (g i il cilallaiall
saaall allaill clilbie Lass of a1 g8 3l Jandl (e S2a 35k
Requirements that depend on the particular systems or business processes within an
organisation. As these change, the compatibility requirements on the commissioned
or delivered system may also have to evolve.
G sl clllaia ¢ il () 5 ety dabiiall e Jaall Glilee sl A dalail o aaiad i) cilllaial)
sk o Lyl (S aludll f alSall pUaill e

Requirements management planning

Gbllaiall 3 ) Jayass

« During the requirements engineering process, you have to

plan:

« Requirements identification

- How requirements are individually identified;

€ 5aie IS jati of cildlidll e o
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A change management process
)N.\.\aﬂ\ EJ\JJ I\.A.«: °
The process followed when analysing a requirements
change;
slllaiall juad Jalat o e Agleal) 4 e
Traceability policies
il AL il
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The amount of information about requirements
relationships that is maintained;
tlaale Wadlaa )6 cabillaial) lddle Jsa il glaall 408 @
- CASE tool support
G sulall o sadizall Gl ) 4udia aca il gl o
The tool support required to help manage

requirements change;
¢l uai s o) e sacluall 4y glhs acall 3101 o

Traceability
. Traceability is concerned with the relationships between
requirements, their sources and the system design
« Source traceability
tﬂﬁ‘ :\_ﬂ.ﬂﬁ JJ..\AA °
« Links from requirements to stakeholders who proposed
these requirements;
clllaiall 038 | ga yl pdll €Il ) calllaial) (e dag 1 o
« Requirements traceability
il sl AL
« Links between dependent requirements;
¢daylill clllaial) oy pll e

Mﬂ” X @ld\ :\_i\\ﬁ

« Links from the requirements to the design;

tasanail ) cllia) (e gl

« Design traceability

A traceability matrix
il AL 48 ghiaa

Req. 11 12 13 21 22 23 31 3.2
id
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1.1 D

R
1.2 D D D

1.3 R R

2.1 R D D

2.2 D

2.3 R D

3.1 R

3.2 R

CASE tool support
G gulall e sadizall Gl ) 4udia aca il
. Requirements storage
Gblbidl cpias
« Requirements should be managed in a secure, managed
data store.
il 5335 lal el IS Ll sty ol camg clillaiall
« Change management
Y s,
- The process of change management is a workflow
process whose stages can be defined and information
flow between these stages partially automated.
Capn o (S el g 3 Janll (385 lenl 8 )01 i les of o
oo U8 AT (Jal a3 (e shaall (305
. Traceability management
sy il A0,
- Automated retrieval of the links between requirements.
cblliall G dayd o 00 Y e la WY1 e

Requirements change management
3 J\J:}“ P Clablaig

o Should apply to all proposed changes to the requirements.
cilllaial) ) s i) ol ppnill JS W ety o ny e
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o Principal stages

gt ) Jalsall

« Problem analysis. Discuss requirements problem and

propose change;

¢ el =1 8 g lillatial) 4S5 408 AISA Jilas e
« Change analysis and costing. Assess effects of change on

other requirements;

¢ AY clllidl e el & il 28 CallSs s g puad Jidad o
« Change implementation. Modify requirements document
and other documents to reflect change.

el (Sl (g Al 3l g5 cilllatal) Qi d8d | puall (Gulai e

Change management

Identified

problem

Problem analysis and
R .

change specification

_ | Change analysis

and costing
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Change requirements
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implementation




Key points
A Yl Jalasl)

o The requirements engineering process includes a feasibility
study, requirements elicitation and analysis, requirements
specification and requirements management.
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o Requirements elicitation and analysis is iterative involving
domain understanding, requirements collection,
classification, structuring, prioritisation and validation.
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o Systems have multiple stakeholders with different
requirements.
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o Social and organisation factors influence system
requirements.
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o Requirements validation is concerned with checks for
validity, consistency, completeness, realism and
verifiability.
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o Business changes inevitably lead to changing requirements.
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o Requirements management includes planning and change
management.
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o Requirements set out what the system should do and define
constraints on its operation and implementation.

3 58l Cay yai (g ya s Jany Of ong i€ pUail) daale llbaiall (ia 23 o

88



Functional requirements set out services the system should
provide.
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Non-functional requirements constrain the system being
developed or the development process.
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There are several ways — other than NL- for writing the
requirements. Usually people combine one or more of those
types when writing a requirement document.
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o A software requirements document is an agreed statement
of the system requirements. It is the reference throughout
the project for what should be developed. It is not only
useful for the developers of the software. It acts as the basis
for the contract and the project management. It is also acts
as a base for writing test cases.
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o The IEEE standard is a useful starting point for defining
more detailed specific requirements standards.
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