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« What is Requirement Determination?

* What is a Requirement?

+ Functional and Nonfunctional Requirements (FR and NFR)

* Who specifies the requirements?

* How and when they are specified?

» How we specify them according to the OO Analysis and Design?
» The Requirements Specification Document
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YED: Requirements Determination YED: What is a Requirement?

- Requirements
) High Ie|(el determination | Detailed list of more
business requirements . )
- - precise requirements
described in the system request
next step

Functional/Structural/Behavioral
modeling of the system

Remark:

— The line between analysis and design is not clear
— Analysis ~ first step of Design
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» Requirement is a statement of what a system must do.

At first, they are described from the business perspective
(and not from the technical perspective).

» Later on we also include technical requirements (else called
system requirements).

+ They are a form of a “contract’ between customers and
developers.
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\‘@ Functional and Non-Functional Requirements
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» Functional Requirements (FR)

— Describe what the system should do (what function it should support, input-
output)

* NonFunctional Requirements (NFR)
— Describe behavioral properties of the system, in terms of characteristics of
the form:

« performance
« usability
+ security
« legislative
* privacy

— l.e. how well the system should support the functional requirements

— we could also consider them as “constraints” that restrict the ways that we
could use for implemeting the FRs

GE
\‘@ FR: Examples
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» To store customer information.
» To print reports
» To print invoices
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@ UPae: Mn AITOUPYIKEC ATTAITACEIC ~ XAPAKTNPIOTIKA
VY&@): NFR: Examples VN PYIKES NOEIC ~ XdpakThp
=5 AOYIOHIKOU
« Any interaction between the user and the system should not exceed 3 seconds .
* OpBadtnTa (Correctness)
— ‘Eva mpdypappa gival Asitoupyikd 0p86 GTav CUHTIEPIPEPETAI CUHPWVA UE TIG KATAYEYPAUUEVE
« The system should run continuously (all the year) Nemou gwxgc Eianr']cralg. /pYIKa op HTTEPIPED HQwva pE TIg VEYPOUMEVES
« Atiomoria (Reliability)
*  Only the directors should be able to see the salaries — To Aoyiopiké Ba TIPETTEN va PNV TIPOKAAET QUOIKR 1) OIKOVOUIKY KATAOTPOPA OTNV TIEPITITWEN
A&Boug. (H mBavéTnTa T0 AOYICHIKG VO CUNTTEPIPEPETAI CWOTA O £VO GUYKEKPIUEVO XPOVIKO
. didoTnua)
« They system should comply with industry standards .
Ve i Y « AtodotikotnTa (Performance)
— To mpéypappa dev Ba TPETTEI va KAVEI GAGYIOTI Aon TWV TTOPWY TOU GUCTANATO
« The system should be able to integrate with the existing system e w,) H o e Vit xenon e fluetos
* Euyxpnortia (Usability)
. — To AoyIopIKS TTPETTEI VO ETTIKOIVWVET KAAG pE TO Xprion.
« The system should support multiple languages
« The personal data of customers should be protected
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Wae: MN ASITOUPYIKEG ATIAITATEIC ~ XAPAKTNPIOTIKA

\ Aoyiopikou (IT)
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Another categorization of NFR

EueAigia — Auvarétnta Zuvtipnong (Maintainability)

— EUKoAn e§€AIgn Tou CUOTAPATOG OE TIEPITITWON aAAAYHG TWV ATTAITACEWY
EmraAnBeuaipdtnTa (Verifiability)

— EUkoAn emaAnBeuan Tng opbrig AsiToupyiag Tou cuUCTAPATOG (TT.X. N AEIToupyIkA opB6TNTa, A N

ammédoon TIPETTEl va UTTOpoUV va eAeyXBoUv pE XPrian TTPOCOHO0IWONG, 1) HETW TUTTIKWY
HEBOBWV)

* Auvardétnra Emravayxpnaoipotroinong (Reusability)

— AuvaTtoTnTa XPrIoNG TOU VI TNV GVATITUEN GAAWY EQPUOYWIV.

* ®opnrotnTa (Portability)

— AuvaTtoTnTa EKTEAEONG TOU TTPOYPAHHATOG O€ SIAPOPETIKA TTEPIBAANOVTA (AEITOUPYIKG
ouoThUATA, BAoEIG SESOUEVWY).

» Operational
— they physical and technical environment in which the system should operate
» Performance
— speed, capacity, reliability
» Security
» Cultural and Political
— cultural, political factors and legal requirements that affect the system
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VE): The importance of NFR yED: The difficulties of NFRs
They will impact design decisions, « ltis not easy to model them
specifically in physical architecture design. » Usually the are expressed informally and ambiguously
« ltis hard to evaluate them before delivering the system to the
customer

Examples

» The selection of DBMS

« Architecture for security
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EmBuuntéc Idi16ThTeg TTepiypaphc ATtaiThoswy

* OpBotnTa
— €mKUpwOon atrd TEAATN Kal opada épyou

o JUVETTEID
— dev utt@pyouv avTipdoeig (xproTeg <10, xprioTteg <100)

* [AnpéTtnTa

* Auvarotnta MNpaypdtwong (EmreugiudotnTa)

« Auvarotnta EAéyxou Emiteugng (ETmaAnBeuoipdtnta)
— PTTOpOUME VO EAEYEOUNE TNV ETTITEUEN HIAG ATTAITNONG

« Auvarotnta Egixviaong (IxvnAagipérnra)

— va evToTTiCovTal EUKOAX Ol ETTIXEIPNMATIKEG AVAYKES TTOU 0dr)ynoav oTovV
TTPOCdIoPIoUS TNG KABE aTTaiTnong
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Who defines the requirements?
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Both customer and developers (analysts, J
are responsible for this. oA

|
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How and when we define the Requirements?

é’
e

In what form we express requirements?
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» Itis an iterative and ongoing process
» At first we use requirements-gathering techniques
» Subsequently, we verify, refine, modify, complete, prioritize, ...

» At any point in time, the requirements specification document
should reflect the current situation

Important remark

— changes should be done carefully (we should not go beyond the scope of
the system)
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+ Natural Language

+ Data flow diagrams

+ Warnier Diagrams

+ Structured Analysis and Design Technique (SADT)

UML Diagrams

« Formal methods
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Waa: In what form we specify FR according to the OO
& Analysis and Design?

At the beginning mainly with Use Cases

— ~ Scenarios from which we can infer functional and non-functional
requirements

« these scenarios may describe both desirable and underirable sequences of
events

* Then, we can use any of the UML diagrams

U. of Crete, Information Systems Analysis and Design
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NFRs should be measurable!

We should be able to measure
the degree of satisfaction of a NFR
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. TTapadeiyparta diatUmwaong HETPAGIHWY HN-

& Ae1ToupyIKWY anaithoswy (1/6)

Was: TTapadeiypara Siatimwong UETPATIHWY Wn-
& AeITOUPYIKWY anaiThoswy (2/6)

* To oUoTnUa TTPETTEI VA TTAPEXEI .

aTTOKPIoN TPAYLATIKOU XpOVOU

* To olUoTtnua TTPETTEl va KAvEl KaAn .

Slaxeipion Tou amobnKeuTIKoU
Xwpou

* To olUoTtnua TPETTEl €ival uTTopEi va .

OIEKTTEPAIWOEI TTOAAES SooOoANYiES
TauTOX POV

« To oUoTnUa TTPETTEN VA PTTOPET va .
e&uTnPETEl ATTOdOTIKA TTOAAOUS
XPHOTES TaQUTOX POV

To oUoTNUa TTPETTEl VO ATTOKPIVETAI
o€ 2 OeuTEPOAETITA TO TTOAU
— hardware = ..., ouvBnkeg xpriong=..

O xwpog aTo dioKO yIa évav TTEAGTN
Oev mpétel va utrepPRaivel Ta 200
bytes

To oUoTnua TTPETTEN Eival UTTOPET va
diekTrepaiwoel Touhdyiotov 100
doooAnyieg Tautdxpova

O xpovog atmokpiong dev TTPETTEl VO
utrepBaivel Ta 2 deUTEPA AKOUA KOl
av éxoupe 20 TAUTOXPOVOUG

XProTeg
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¢ H ekpdbnon Tou TPOTTOU XEIPIOHOU * H ekpdBnon Tou ouoTApaTOg SV
TOU CUCTAPATOG OTTG TOUG TIPETTEI VA OTTAITACEN TTAVW OTTé 4
epyadopévoug TnG ETTIXEIPNONG WPEG EKTTAIOEUON
TIPETTEI VA €ival EQPIKTA Kal ypriyopn.

* To oUoTtnua TTPETTEN va gival QIAIKO
am xenon

— KaBe 086vn Trpétrel va xel

TrapdBupo BoriBelag

KaTé TNV TTapayyeAioAnyia o

XPAOTNG avTi va TTANKTpoAoyei

TIPETTEI VO PTTOPET va ETTIAEGEI TOV

TUTTO TOU TTPOIGVTOG, KABWG Kal TNV

XWpPa/TTéAn amooToAng aTéd

Trpokabopiopéveg NiOTeG.

— To oUoTnua dev TTPETTEI VAl ETTITPETTE
TNV €I0aywyr OTOIXEIWV TToU dev
IKQVOTTOIoUV TOV TUTTO TWV
avTioToIXWV TTEdiWV
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s‘ TTapadeiypara diaTUTTWONG HETPAGIMWY HN-
& Ae1ToupyIkWyY ataithoewy (3/6)

* To oUoTnua TTPETTEN va givail * To moo00Td TWV CUPBAVTWY TTOU
gupwaro (robust) £XOUV 0OV OTTOTEAETUA TNV TITWON
(SiakoTTA opaAig AgiToupyiag) Tou
OuoTAPATOG dev TTPETTEN va
utrepBaivel 10 2%

* O xpbvog eTTavekkivnong Tou
ouoTAUATOG YETG OTTG OTTOINdATTOTE
SI0KOTT dev TTPETTEN VO UTTEPRAIVEI
Ta 3 AeTITd

« To olUoTnua TTPETTEl va KAVEI
QAUTOMOTN ETTAVEKKIVNON PETE aTTO
TTWon
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\\‘ TTapadeiypara diaTUTTWONG HETPATIMWY HN-
& AeITOUPYIKWY anaiThoswy (4/6)

* To oUoTnua TTPETTEN va givail * To oUoTnua dev TTPETTEN VA
aélomoTo KaTappéel TTavw atrd 2 popEG TO
Xpovo

* O péoog xpovog peTagu 2
KOTapPEUCEWV TIPETTEI Va Eival
TOUAGXIOTOV 4 UAveES

* To oUoTnua TTPETTE va KPaTd
avTiypagpa ac@aAeiag

« To oUoTnua TTPETTEN va givail
perapépoiuo (portable) oe GAAeg
TTAQTQOPUES

¢ O 1T0000TO TWV YPAUHWY KWIIKA
TTOU £60PTWVTAI OTTG TNV TTAATPOPUA
uhoTroinang dev TTPETTEl va
utrepBaivel 10 4%
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Was: TTapadeiypara SiaTiTwong UETPAGIHWY Wn-
& AeiToupyikwy anaithoewy (5/6)

* To oUoTnua TTPETTEN va givail «  KdBe xpoTng TpéTel va €xel GVOoua
A0PAAEG €10600U Kal KwdIKO TTpéaRaong

« H emkoivwvia TrpéTel va gival
kputrToypagnuévn (RSA)

* Av 10 (ATM) cUoTnua dev UTropEi va
ETTIKOIVWVNCEI UE TOV UTTOAOYIOTH
NG TPATEdag, TOTE TIPETTEI VAl
SI0KOTITETAI APEOWG N AgIToupyia Tou

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 23

oy

More NFRs concerning Usability (6/6)
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« The product shall be easy for 11 « [An agreed percentage, say 90%)] of

year-old children to use. a test panel of 11 year olds shall be
able to successfully complete [list of
tasks] within [specified time]

« One month's use of the product shall
result in a total error rate of less than
[an agreed percentage, say 2%)]

+ The product shall help the user to
avoid making mistakes.

+ The product shall make the users

want to use it. * An anonymous survey shall show

that [an agreed percentage, say
75%] of the users are regularly using
the product after [an agreed time]
familiarization period.

« The product shall be used by people
with no training, and possibly no
understanding of English.

‘ Taken fro Volere Specification Template ‘
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* Amrouyn Aé€swv Kal @pacewy OTTWG:

— QApKETA, TTOAAG, yPriyopa, ETTAPKEG, EQPIKTO, GO0 YIVETAI, ATTOTEAETUATIKO,
@INIKO TTPOG TO XPAOTN, AgIOTTOTO, EUPWOTO, HETAPEPTIUO,

+ ZuvTopia TTPOTACEWV
» Opolopop@ia TTPOTACEWV
— O ypapparéag Ba ptropei va ...
— O meAaTng Ba pTTopEi va ..
— O uTreBuvog TTapaywyns Ba pTTopei va ...

U. of Crete, Information Systems Analysis and Design
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Types of failures

e

* Permanent:

— occur with all inputs
» Transient:

— occur with certain inputs
» Unrecoverable:

— human intervention is needed to recover
* Recoverable:

— the system can recover by itself
+ Corrupting:

— the data can be corrupted
« Non-corrupting:

— the integrity of data is preserved

2 o
rygrs'
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\@ Requirements Definition (Specification) Document
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TTapddeiyua: Keipevoypdypos

e

. AsiToupyikég ATTAITROEIG
The Requirements Document‘ 1. Extdrwon
oA report that hsﬁ the FRs and NFRs Ueil-"@ xpr?oTng Ba pnopei va ernl)\éva TIG TTPOG EKTU’TTUUUF] oehideg ]
1.2. O xpnoTng Ba ptropei va BAETTEI pia TIPOETTIOKOTINGN TIPIV EKTUTTWOEI
e The requirements are numbered 1.3. O xproTng Ba pTropei va aAAGdel Ta TTepIBWPIA, TOV TUTTO XaPTIOU Kal ToV
° They are grou Qed in FR and NFR OCCAVEIONOHONTIOCEA2OG
, 2. OpBoypa@ik6g EAeyxog
w They are further gro_upe;d by function or type of NFR 2.1. To oUoTnUa TTPETTEI va €XEI HIA KATAOTAON AEITOUPYIAG OTNV OTToia va EAEyXETal N
e Sometimes they are prioritized (ranked High, Medium, opBoypagia
LOW) 2141 . KardoTaon 1 (XE[pOKivnTn): (0] ’xpr']cmg Ba s’vspvs)rrmsi ToV opBoypa@Ikd EAeyxo Kal TO
y ouoTtnua Ba petaBaivel oTnv TPWTN AavBaapévn Aégn
e They can be labelled by the release number (that will 2.1.2. KataoTaon 2 (autépam): O opBoypa@ikg EAeyxog 6a yiveTal KaBwg o XpRoTng
address they requ i rement) TTANKTPOAOYE(. ZTNV TTEPITTTWon AdBoug To opdAua Ba uTToypappieTal.
2.2. O xprioTng Ba pTropei va TIPooBETEN VEEG AEGEIG OTO AECIKO
2.3. O xprioTng ptropei va Hapkdper pia AavBaopévn Aé§n wg aTrodeKTH Xwpig va ival
UTTOXPEWMEVOG VA TNV TIPOCBETEI OTO AESIKO.
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\@ Tlapddeiyua: Kepevoypdpos Ve): The Requirements can also have a Glossary

A. Mn AsiToupyikég ATTQITHOEIG

1. Emixeipnoioakég

1.1. To oUotnpa Ba utropei Asitoupyei o€ TrepiBaArov Windows kai Macintosh

1.2. To ouoTnua Ba PTTOPEi Va avayvwaoel kal va eyypayel £yypaga Tutrou (.doc, .rif, .html)
1.3. To oUoTnua Ba emTPETTE TNV €l0aywyn EIKOVWY (.gif, .jpg, .bmp) o€ éva éyypago

2. Emdéoswv

2.1. O xpovog atokpiong dev TTPETTel TTOTE va uTTepPaivel To 1 SeuTEPOAETITO

2.2 To péyeBog Tou aTTOBNKEUTIKOU XWPOU OTO BioKO yia évav £yypago TTPETTEl va gival
HIkpOTEPO Ot 6T oTo Microsoft Word

3. AogadAsiag
3.1. Kayia 1d1aitepn amaitnon ac@aAeiag dev TTPpoBAETTETAI.

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 29

5
Hiygrs

Its purpose is the avoidance of misunderstandings, and the
enhancement of clarity

Usually presented in the form of a table
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) Example of Glossary for a telemarketing application

l'erm definition

bonus \ special serious of activities, conducted within a cazpagn, o

campaign | additionally entice supporsers to buy the campaig

trekeets. Typical
examples are giving free tickets for bulk or carly buying or for
attracting new supporters. A particular kind of bonus campaign can
be used in many campaigns.

campaign A government approved and carefully planned series of activities

which are intended to achicve a fotfery objective

draw Anact of randomly choosing a particular Joffery ficket as 4 winning
ticket.
lottery A funds raising game of chance, organized by the charity in order

to make money, in which people (supporters) buy numbered #kels to

have a chance of winning 1 prize if their aumber is chosen in 2 dnw

placement | Acquisition of one or more loery fickefs by a supporter during,

telemsarketing. The placement is paid by a supporter with a credit
card

arsan Edueation 2005 Chapter 2 (Maciaszek - RASD 2/e} 29
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N Templates for the Requirements Definition

\
&> Document
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» Volere Requirements Specification Template

— http://www.systemsguild.com/GuildSite/Robs/Template.html
* (download and read it)

» Adaptable Process Model Software Requirements Specification
— http://www.rspa.com/docs/Regmspec.html

» |EEE Standard for SRS

Specific Examples:
— FASTAXON requirements document
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Haley Wixom, D. Tegarden, Wiley, 2005. CHAPTER 5

Requirements Analysis and System Design (2nd edition) by Leszek A. Maciaszek, Addison
Wesley, 2005, Chapter 2
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Systems Analysis and Design with UML Version 2.0 (2nd edition) by A. Dennis, B.




