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¢ Qutline

« 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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Requirements Determination

Requirements

Gl determination | Detailed list of more
business requirements > . .
precise requirements

described in the system request

next step

A

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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What is a Requirement?

* 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.

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




): Functional and Non-Functional Requirements

* 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
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) FR: Examples

» To store customer information.
» To print reports
To print invoices
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¢ NFR: Examples
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* Any interaction between the user and the system should not exceed 3 seconds
» The system should run continuously (all the year)

» Only the directors should be able to see the salaries

» They system should comply with industry standards

» The system should be able to integrate with the existing system

» The system should support multiple languages

» The personal data of customers should be protected
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= Mn AcIToUpYIKEG aTtaITACEIG ~ XAPAKTNPIOTIKA
=" \oyIOUIKOU
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* OpbBdtnta (Correctness)

— 'Eva Tpoéypappa gival Asitoupyika 0p606 6Tav CUUTTEPIPEPETAI CUPPWVA HE TIG KATAYEYPAMMEVES
AEITOUPYIKEG ATTAITACEIG.

« AiomorTia (Reliability)
— To Aoyiouiké Ba TTPETTEI va NV TTPOKAAEI QUOIKI 1) OIKOVOUIKF) KATAOTPO®A OTNV TTEPITTITWON

AdBoug. (H mBavétnTa TO AOYIOUIKO VO CUNTTEPIPEPETAI CWOTA O€ £VA OUYKEKPIMEVO XPOVIKO
didoTna)

« AmodoTikdTnTa (Performance)
— To mpoypauua dev Ba TTPETTEl va KAvel aAdyioTn Xprion Twy TTOPwWV TOU CUCTAUATOG
* EuxpnorTia (Usability)

— To AOYIOUIKO TTPETTEI VA ETTIKOIVWVET KOAG JE TO XpRon.
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. Mn AeITOUpYIKEG ATTAITAGEIG ~ XAPAKTNPIOTIKA
* Aoyiopikov (II)

EueAiCia — Auvatdtnta Zuvthpnong (Maintainability)

— EUKOAN €€€NIEN TOU CUCTAPATOG € TTEPITITWON AAAAYNS TWV ATTAITACEWVY

EmaAnBsuoipotnta (Verifiability)

— EUKoAN emaAnBeuon TG 0pBN¢ AeIToupyiag Tou CUCTANOTOG (TT.X. N AEITOUPYIK 0pBATNTA, N N
arodoon TTPETTEl va JITTOPOUV va eAeyXBoUv e Xprion TTPOCOU0IWaNG, f} HEOW TUTTIKWYV
MEBOOWV)

AuvatoTtnta Emravaxpnoipotroinong (Reusability)

— AuvatoéTtnta Xpriong Tou yia TRV avaTtuén GAAWY EQapuoywV.

®opntéTnTa (Portability)

— AuvatoTnTta eKTEAEONG TOU TTPOYPAUHATOG O€ DIAQOPETIKA TTEPIBAANOVTA (AEITOUPYIKA
ouoThuaTta, Baceig dedopuévwy).
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: Another categorization of NFR

””

-
“Wrpgas’

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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_g The importance of NFR
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They will impact design decisions,
specifically in physical architecture design.

Examples
* The selection of DBMS
 Architecture for security
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D: The difficulties of NFRs

: o
“Wrpgas’

e

 Itis not easy to model them

« Usually the are expressed informally and ambiguously

 Itis hard to evaluate them before delivering the system to the
customer
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EmOBuuntéc IdioTnTec TTepiypapAc ATTaITAOEWY

« OpBoTtnta
— eMKUpwaon armrd TeAATN Kal oudda Epyou

e 2UVETTEIQ
— O¢ev uttdpyouv avTipaocclg (xprnotes <10, xprioteg <100)

* [1AnpoTNTQ

« Auvarotnta lNMpayudtwong (EmireugipotnTa)

« AuvatotnTta EAEyxou ETriteug¢nc (ETTaAnBeuciudTnTO)
— MTTOPOUME Va EAEYEOUNE TNV ETTITEUEN MIOG ATTAITNONG

» Auvarotnta E€ixviaonc (IxvnAaoiydotnTa)

— VA evTOTTICOVTAI EUKOAQ Ol ETTIXEIPNMATIKEG AVAYKEG TTOU 00rynoav oTov
TTPo0dIoPIoUO TNG KABE aTTaiTnoNG
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¢ Who defines the requirements?

Both customer and developers (analysts }
are responsible for this. |‘ 'ja
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How and when we define the Requirements?

« |tis an iterative and ongoing process
« At first we use requirements-gathering techniques

« 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)

« Subsequently, we verify, refine, modify, complete, prioritize, ...
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¢ In what form we express requirements?

» Natural Language

« Data flow diagrams

» Warnier Diagrams

 Structured Analysis and Design Technique (SADT)

« UML Diagrams

 Formal methods
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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
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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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. TTapadeiyyara diaTtumwong HETPATINWY Un-
* AsiToupyikWwy amaithoswy (1/6)

To ouoTnua TTPETTEl VA TTAPEXEI
aTTOKPION TTPAYMATIKOU XPOVOU

To ouoTnua TTPETTEl VA KAVEI KaAnN
OlaxEipIon Tou AaToBNKEUTIKOU
XWpPOoU

To ouoTnua TTPETTEI €ival JTTOPET va
OIEKTTEPAIWOEI TTOAAEC doTOANWIES
TauTOXpPOVA

To ouoTnua TTPETTEI va UTTOPET va
€CUTTNPETEI ATTOOOTIKA TTOAAOUC
XPHOTEC TAUTOXPOVA

To ouoTnua TTPETTEI VA ATTOKPIVETAI
0€ 2 OEUTEPOAETTTA TO TTOAU

— hardware = ..., ocuvBnkeg xpHong=..

O xwpog o1o dioko yia évav TTeEAATN
O¢ev Trpétrel va utrepPaivel Ta 200
bytes

To ouoTnua TTPETTEI Eival JTTOPET va
dlekTreEpalwael TouAdxiotov 100
d00O0ANWieg TauTOX POV

O xpovog atmmokpiong Oev TTPETTEI VO
utTEPPaivel Ta 2 deUTEPA AKOUA KAl
av £xoupe 20 TAUTOXPOVOUG

XPNOTEG
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. TTapadeiyparta d1aTUTTWONG HETPAGIHWY HN-
= AeiToupyikWwy amaithoswy (2/6)

“Wrpgas’

H ekudBnon Tou TPOTTOU XEIPIOUOU
TOU OUOTAMOTOG ATTO TOUG
epyalouEVoUG TNG ETTIXEIPNONG

TIPETTEI VA €ival EQIKTR KAl YPryopn.

To ouoTnua TTPETTEl va gival QIAIKO
oTn XpHon

H ekpdbnon Tou cuoThuATog dev
TTPETTEI VA ATTAITHOEI TTAVW OTTO 4
WPEG eKTTaIdEUON

— Kd&Be 066vn TpéTTel va €xel
TTapaBupo Bondelag

— KOTA TNV TTapayyeAoAnyia o
XPNOTNG avTi va TTANKTPOAOYEI
TIPETTEI VO UTTOPET v ETTINECEI TOV
TUTTO TOU TTPOIOVTOG, KABWG Kal TNV
XWPA/TTOAN a1TooTOARG aTTd
TTPOKOOOPIOUEVES NIOTEG.

— To ouoTnua dev TTPETTEI va ETTITPETTEI
TNV €1I0QYWYIr OTOIXEiWV TTOU dEV
IKOVOTTOIOUV TOV TUTTO TWV
avTioToIXWV TTEdiWV
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. TTapadeiyyara diaTtumwong HETPATINWY Un-
“&7° \e1TOUPYIKWY amaiThoswy (3/6)

« To ouoTtnua TTPETTEN va €ival * To 1TT0000TO TWV CUUBAVTWY TTOU
eUpwaro (robust) €XOUV OaV QTTOTEAECUA TNV TITWON
(O10KOTT) OMOANG AEITOUPYIAG) TOU
OUOTAMOTOG OEV TTPETTEI VA
uTTEPPaiVEl TO 2%

* O xpOVOG ETTAVEKKIVNONG TOU
OUCTANATOG META OTTO OTTOIOATTOTE
OI0KOTTA OEV TTPETTEI VA UTTEPPAVEI
Ta 3 AeTTTA

* To ouoTnua TTPETTEl VA KAVEI
QUTOMOTN ETTAVEKKIVNON META ATTO
TTTWon
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o- IlapadeiypaTa diatumwaong HETPACIHWY HN-
AsiToUpYIKWY amaiThoswy (4/6)

« To ouotnua TTPETTEN Va gival * To ouotnua dev TTPETTEl VA
aéIoTmioTo KaTtappEel TTAvw aTtro 2 QopEG TO
XPOVOo

* O péoog xpoévog PeTagu 2
KOTaPPEUOCEWYV TTPETTEI VA €ival
TOUAGXIOTOV 4 PR VEG

* To ouoTnua TTPETTEI VA KPATA
avTiypa@a ac@aAeiag

* To ouoTtnua TTPETTEN va gival
uerapépaiuo (portable) oe GANeg
TTAQTPOPUEG

* O 1T0000TO TWV YPAUMWY KWOIKA
TTOU £CAPTWVTAI ATTO TNV TTAATQOPUA
uAotroinong dev TIPETTEN va
utTEPPaivel T0 4%
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. TTapadeiyyara diaTtumwong HETPATINWY Un-
&7° \eiToupyIKWVY amaiThoswy (5/6)

« To ouotnua TPETTEl Va gival «  KdaBe xprioTng TTPETTEl VA £XEI OVOPQ
A0@AAEC €10000U Kal KwdIKO TTpéoaong

* H emkoivwvia TTpETTEl Va gival
KpuTtrtoypa@nuévn (RSA)

* Av 10 (ATM) cuoTnua dev PtTopEi va
ETTIKOIVWVNOEI JE TOV UTTOAOYIOTA
NG TPATTECAG, TOTE TIPETTEI VA
OIOKOTITETAI AUECWG N AEITOUPYia TOU
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More NFRs concerning Usability (6/6)

» 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 shall be used by people the product after [an agreed time]
with no training, and pOSSiny no familiarization period_

understanding of English.

Taken fro Volere Specification Template
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): AAAec ouppouAéc yia Tn SiatUTwon

» AtToQuYA AéCEwV Kal PPACEWY OTTWC:
— QPKETA, TTOAAG, Ypryopa, ETTAPKES, EQPIKTO, OO0 YIVETAl, ATTOTEAECHUATIKO,
@IANIKO TTPOG TO XPriOTN, AZIOTTIOTO, EUPWOTO, NETAPEPTIHO,

* 2UVTOMiO TTPOTACEWV
* QOpolopopyia TTPOTACEWV
— O ypaupatéag Ba utropei va ...
— O 1eAdTng Ba utTopEi va ..
— O utreuBuvog TTapaywyng Ba PtTopEi va ...
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;“" Types of failures

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

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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A report that lists the FRs and NFRs
The requirements are numbered

They are grouped in FR and NFR
They are further grouped by function or type of NFR

Sometimes they are prioritized (ranked High, Medium,
Low)

They can be labelled by the release number (that will
address they requirement)
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: TTapadeiypa: Keipevoypdpog
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. AsiToupyikéG ATTAITAOEIG

1. EKTUTTWON

1.1. O xpnotng Ba ptropei va TIAEYEI TIG TTPOG EKTUTTWON OEAIDEG

1.2. O xpnoTtng 6a ptropei va BAETTEI Y1 TTPOETTIOKOTTINOT TIPIV EKTUTTWOEI

1.3. O xpriotng Ba ptropei va aAAddel Ta TTEpIBWPIA, TOV TUTTO XapTIoU Kal ToV
TTPOCAVATOAIOUO TNG O€AIdag

2. OpBoypa@IKOg EAeyXOG

2.1. To ouoTnua TTPETTEI va €XEI IO KATAOTAON AEITOUPYIAG OTNV OTTOIO VA EAEYXETAI N
opBoypapia

2.1.1. Karaotaon 1 (xeipokivntn): O xpriotng 6a evepyoTrolgi TOV opBoypa@PIKo EAEYXO Kal TO
ouoTnua Ba petapaivel otnv TPpwTnN AavBacpévn AéEn

2.1.2. Karaotaon 2 (autopatn): O opBoypa@ikog £AeyXog Ba yiveTal KaBwG o Xprnotng
TTANKTPOAOYEI. ZTNV TTEPITITWON AdBoUG TO OPAAua Ba uTToypaupileTal.

2.2. O xpAoTng Ba utropei va TTpooBETEl VEEC AECEIC OTO AECIKO

2.3. O XpAOTNG MTTOPEI VO JaPKAPE! hia AavBaopévn AEEn WG atTodEKTA XWPIG va gival
UTTOXPEWMEVOC Va TNV TTPOCBECEI OTO AECIKO.
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: TTapadeiypa: Keevoypdpoc
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A. Mn AsiTtoupyikég ATTAITAOEIG

1. EmMixeipnoiokég

1.1. To ouoTnua Ba ptropei Acitoupyei o€ TrepiBaAlov Windows kal Macintosh

1.2. To ouoTnua Ba PTTOPEI va avayvwaoel Kal va eyypayel Eyypaga Tutrou (.doc, .rif, .html)
1.3. To ovuotnua Ba emTPETTEl TNV €l0ayWYN €IKOVWV (.gif, .jpg, .omp) o€ éva £yypago

2. Emdooewyv

2.1. O xpbdvog atmokpiong dev TTPETTEI TTOTE va UTTEPPAiVEI TO 1 DEUTEPOAETTTO

2.2 To uéyebog Tou a1ToBNKEUTIKOU XWPOU OTO DiOKO yia Evav Eyypa@o TTPETTEI va ival
MIKpOTEPO aT1r’ 0TI 0TO Microsoft Word

3. AcpdAsiag
3.1. Kapia 1diaitepn atraitnon ac@AAeiag dev TTPoBAETTETAI.
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The Requirements can also have a Glossary

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

definition

bonus

campaign

\ spectal sertous of activities, conducted within a campaign, to
additionally entice supporters to buy the campaign fiekets. Typical

examples are giving free fickets for bulk or early buying or for

attracting new supporters. A particular kind of bonus campaign can
be used in many campaigns.
campaign

\ government approved and carefully planned series ot activities

which are intended to achieve a fbttery objective.
draw An act of randomly choosing a particular foftery ficket as a winning
ticket.

lottery A funds raising game of chance, orpanized by the charity in order
to make money, in which people (supporters) buy numbered #ekets to
have a chance of winning a prize if thetr number is chosen in a dran

placement Acquisition of one or more ftfery tickets by a supporter during
L
card.

telemarketing. 'I'he placement is paid by a supporter with a credit
arson Education 2005

Chapter 2 (Maciaszek - RASD 2/e)
U. of Crete, Information Systems Analysis and Design
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Templates for the Requirements Definition
Document

» 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

IEEE Standard for SRS

Specific Examples:

— FASTAXON requirements document
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Reading and References

+ Systems Analysis and Design with UML Version 2.0 (2nd edition) by A. Dennis, B.
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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