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¢ Qutline

« Common problems in Information Systems Development
« What is a (Software Development) methodology ?

» The fundamental 4-phase model
— planning, analysis, design, implementation

» Methodologies
« How we select a methodology?

« Process Improvement Models
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Common Problems
in Information Systems Development

): The current status in software engineering
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The Spandish Group report, 2003:
» only one out of three software projects complete on-time and on-budget.
» 42% of all corporate IS projects were abandoned before completion

* Most errors (54%) are detected after coding and testing.
» Almost half of all errors (45%) are introduced during requirements and design.
* Most errors made during requirements analysis are non-clerical (77%)

* Requirements errors can cost up to 100 times more to fix than implementation
errors - if they are not caught early on

Many failed systems were abandoned because analysts tried

to build wonderful systems without understanding the organization.
The primarily goal is to create value for the organization.

==> Need to do requirements and design right!

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




Problems in IS Development
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What can go wrong?

|t is only by understanding what can go wrong during a system
development project that we can hope to avoid failure

client

End user @L <8 % Developer
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Problems from an End User's perspective @ﬁt
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« What system? | haven’t seen a new system

« [t might work, but it’s dreadful to use!

» It's very pretty but does it do anything useful?
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« If I'd known the real price, I'd never have agreed

» It’s no use delivering it now - we needed last April!

« OK, so it works - but the installation was such a mess my staff will
never trust it!

» [ didn’t want it in the first place

» Everything’s changed now - we need a completely new system
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Problems from a Developer's perspective

« We built what they said they wanted
» There wasn’t enough time to do it any better

» Don’t blame me - I've never done object-oriented analysis
before

 How can I fix it? - | don’t know how it’s supposed to work

» We said it was impossible, but no-one listened

» The system’s fine - the users are the problem
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: Causes of IS project failure (Flynn'98)
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Type of Failure | Reason for failure Comment
The wrong problem is addressed System conflicts with business strategy
Wider influences are neglected Organization culture is ignored
Quality Analysis is carried out incorrectly Poorly skilled team, too small
problems Project undertaken for wrong reason| Technology pull or political push

Users change their minds

Productivit External events change the New legislation
Problems environment

Implementation is not feasible
Poor project control

May not known, until project start
Inexperienced project manager
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H atrotuxia TTOANEC QOPEC OPEIAETAI O€ KIVOUVOUG (pioKa) TTOU dEV
ANEONKav utroWn Kai OV £yIveE OWOTO TTAAVO AVTIPMETWTTIONG TOUG

Pioko ~ JETPO TNG aBePaIOTNTAG WG TTPOC TO ATTOTEAEC O
YWwnAd pioko => aug¢non K6oToug, TTPOKANCN KABUOTEPHOEWV
Pioko = f(diaBéo1ung TAnpogopiag)

Ooo Aiyétepn kal XapnAdTePNG TTOIOTNTAG TTANPOYOPIa £XOUUE, TOOO PEYOAUTEPO TO PIOCKO
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¢ Associated Risks
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Kinds of Risks:

— Requirements

 avoid the big danger, i.e. build the wrong system (the one that does not satisfy
customers

— Technological
+ the selected technology will work ?
» Will the various pieces fit together ?
— SKill
« will | get the staff and expertise | need ?
— Political
* are there political forces that can get in the way and seriously affect the project ?
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= TTAnpopopiakd >uoThuata kai .. HOIkA
‘& (eTIMTWOEIC TTANPOYOPIAKWY CUOTNHATWYV)

Ta atmmoteAéopara TnG eykataotaong evog ATM £€Ew atrod Eva
OOUTTEPUAPKET:

Opada AtrotéAeopa eykaraotaong ATM

*  Tapieg Tpatrefwv — |« AmwAcia B€0cwv gpyaaciag

» [leAareg Tpamelwyv —> |« KaAUTepn eguTTNPETNON

o [leNaTEG ZOUTTEPUAPKET | — | *  XeIpOTEPN €EUTTNEETNON (CUPPOPNON TTAPKIVY)

* Méroxol TparreCag — |+ AUEnon pepiopatog

*  METoxol ZouTrepudpKeT | — | AUEnon pepioupartog (Adyw tou ATM wwvidouv eTTiong)
* Karoikol TrepIoxng —— |+ AUgnon putravong, KUKAogopiag

Eva mAnpogopiakd cuoTtnua UtropéEi va
ernpeaoel 1n {wn ToAAwv avBpwiTwv
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What is a (Software Development) Methodology?
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What is a (Software Development) Methodology ?

Stakeholders

S —

( Methodology‘) Modeling Language and Tools |

» Defines activities and organizational procedures used in software
production and maintenance

» A process model (methodology):

states an order of carrying out activities
specifies what development artefacts are to be delivered when
assigns activities and artefacts to developers

offers criteria for monitoring a project’s progress, for measuring the
outcomes, and for planning future projects

 Is not susceptible to standardisation

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




The fundamental 4-phase model

- The fundamental 4-phase model

e’ (planning, analysis, design, implementation)

In every project and in every development methodology we can

identify some fundamental phases

« Each phase consists of steps, rely on
techniques, and produces deliverables

» Different methodologies specify
different order between these

— they specify how exactly we will work.

U. of Crete, Information Systems Analysis and Design

Planning

Analysis

Design

Implementation

Yannis Tzitzikas, Fall 2005
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. The fundamental 4-phase model
‘& (planning, analysis, design, implementation)

Process Product

Planning “ Project Plan

Analysis ‘ System Proposal
Design ‘ System

Specification

Implementation ‘ New System and

Maintenance Plan

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 17
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« Why and how the IS should be built

« Two steps
— 1. At project initiation, the system’s value to the organization is identified

* how it will lower costs or increase benefits?

» A system request describes in brief the business need, and it explains how a
system that supports the need will create business value. The IS department
works together with the person or department that generated the request (called
project sponsor) to conduct a feasibility analysis which examines key aspects of
the proposed project:

— technical feasibility (can we build it?)
— economical feasibility (will offer business value?)
— organizational feasibility (if we build it, will it be used?)

» The system request and feasibility study an approval committee (or steering
committee) which decides whether the project should be undertaken.

— 2. Once the project is approved it enter into project management

* the project manager creates a workplan, staffs the project and monitors and
controls the progress. Deliverable: project plan
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Planning

Analysis T

- lts objective is to answer the questions:
— who will use the system

— what the system will do

— where and when it will be used

« Steps

— 1. Analysis strategy. Analysis of the current system and its problems and
ways to design a new system

— 2. Requirements Gathering (through interviews, questionnaires). The
concept of the new system will then used to describe how the business will
operate with the new system

— 3. The analyses, system concept and models are then combined into one
document called system proposal, which is then given to key person in order
to decide whether the project should be continued
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T
): Design
« How the system will operate in terms of

— hardware, software and network infrastructure, the Ul, forms and reports,
databases, files, etc

« Steps:

— 1. Design Strategy. Developed by company itself or outsourced to another
firm, or buy an existing software package

— 2. Architecture Design: hardware, software and network infrastructure, the
Ul, forms and reports, databases, files, etc

— 3. Database and file specifications: define exactly what data will be stored
and where

— 4. Program design: programs that need to be written and what each will do.

« Qutcome:

— System Specification that is given to the programming team for
implementation

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 20
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Design

Implementation |

« Commonly, this is the longest and most expensive part of the
process.
» Steps

— 1. Construction

— 2. Installation: The new system replaces the existing (completely, in parallel,
phased conversion strategy), training plan.

— 3. Support Plan: formal and informal post-implementation review, as well as
a systematic way for identifying changed needed for the system

Yannis Tzitzikas, Fall 2005 21
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The same phases with different names and notations

Planning planning/testing
Analysis Business Analysi
Design System Design

) Implementatjon
Implementation 1

Integration and Deployment
v

Operation and Mairlt¢nance
V

Yannis Tzitzikas, Fall 2005
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Lifecycle phases

Business Analysis

System Design

A

Implementation

Integration an

d Deployment

Operation and Maintenance

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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¢ Business Analysis (or Requirements Analysis)
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(' Business Analysis >
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determine and specify the customer
requirements

functional and non-functional requirements

System

Design

A

A

Implementation

A

Integration an

d Deployment

A

Operation and Maintenance

U. of Crete, Information Systems Analysis and Design

« By UML:
— use case diagrams
— class diagrams

Yannis Tzitzikas, Fall 2005
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System Design

Business Analysis

@n— Design

A 4

Implementation

A

Integration and Deployment

A

Operation and Maintenance

« architectural design
 detailed design

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 25
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Ve ): Implementation
“Wrpen
Business Analysis
System Design
! « coding
Implementation : : ;
P  round-trip engineering
A
Integration and Deployment
A
Operation and Maintenance
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- Integration and Deployment

Business Analysis

System Design

* Module integration can take more time and
Implementation effort than any of the earlier lifecycle phases,
including implementation

— "The whole is more than the sum of the parts’

TN (Aristotle)
Int(gration and Deploym}nt
- « Deployment

— must be carefully managed and allow, if at all

r possible, fallback to the old solution, if problems
Operation and Maintenance encountered

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

Business Analysis

System Design

» Operation signifies change over the existing
business solution, whether in software or not

h 4

Implementation

+ Maintenance is not only an inherent part of the
3 software lifecycle - it accounts for most of it as
Itz el Eliel 18 et far as IT personnel time and effort is concerned

— Housekeeping

— Adaptive maintenance
— — Peerctive maintenance
Opéation and Maintenahte

N~

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

hing the Lifecycle

A N[\
\Busin Analysj$
\
* Project planning
System PDesign * Metrics
» Testing
Implbme ntation

Integgation and Deployment

Operation gdn Maln er} ance

\/\/V

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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PrOJecT Planning

siness Analysis .

System Design

A 4 °

Implementation

If you can’t plan it, you can’t do it

Activity of estimating the project’s deliverables, costs,
time, risks, milestones, and resource requirements

Includes the selection of development methods,
processes, tools, standards, team organization

A moving target
Typical constraints are time and money

Intepration and Deployment

A

Operiation and Maintenance

V

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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: Metrics

A

Busine#4 Analysis « Measuring development time and effort

« Without measuring the past, the organization is not able
to plan accurately for the future

* Metrics are usually discusses in the context of software
quality and complexity

« Equally important application of metrics is measuring the
v development models (development products) at different
Implpmeptation phases of the lifecycle => to access the effectiveness of
the process and to improve the quality of work at various
lifecycle phases

System Design

Integration|ang Deployment

Operation JMaintenance

V

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 31

So, ..

What is a methodology ?
How the previous phases relate to methodologies?

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 32




How the previous phases relate fo methodologies?
A A
/\\‘Busine# Anal;si*,
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System PDesign
« How exactly we will work ?
! — How many steps?
Implemehtation — In what order ?
— What deliverables and when ?
Integration and Deployment
Operation gn Maln ed ance

U. of Crete, Information Systems Analysis and Design
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MeThOdO|09I€S (or Development Models, or Lifecycle models)

N \
\Busine/s Anal;si*.
‘ They tell us how exactly we will work
System Design » Define an approach to software production
» Have an associated process
Implementation
Integiation and Deployment
Operation gn Maln ed ance

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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Methodologies

¢ Categorizing Methodologies

no-methodology (code-and-fix)
structured design
» Waterfall, Parallel
evolutionary / rapid application development (RAD )

» Phased, Prototyping, Throwaway prototyping
— RUP (Rational Unified Process)

Agile Development
+ XP (eXtreme Programming)

By reuse
Others:

— Transformational
— MDA (Model Driven Architecture)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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¢ Structured Design Methodologies
#: The Waterfall model

Planning

v

Analysis

Design

v

Implementation

A4

System

» Characteristics
— linear sequence of phases
— long reports

Baoikég apxég povréAou Katappdkrn:

. AkoAouBia cagpwg kaBopiouévwy Bnudtwyv

. KdBe BApa KaTaAryel oTnv dnuioupyia TPoidvTog
(éyypa@o i KWdIKAG)

. KdaBe mpoidv atroteAei Tn Bdon yia To €TTOUEVO BrAPa

. n opB4oTNTa KABE TTPOIOVTOC UTTOPEI VO EAEYXDEI

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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Structured Design Methodologies
The Waterfall model

Planning

y

MAgovekTAuara
*  AlaXWPIOPOG TOU £pyou 0€ ATTAOUCTEPES PATEIG
*  Kdbe @don mmapdyel éva capws KaBopIoPEVO TTapadOTED

Analysis

Design

'

Implementation

A\ 4

System

MeiovekTriparta

e 2TNV TTPAEN oI ACEIG AAANAETTIKAAUTITOVTAN

e 2TV TIPAEN TO JOVTEAO BEV €ival YPAUUIKO: OUXvd
ETTIOTPEQPOUPE OTNV TTPONYOUNEVN QAO

*  2uyxvd, al\ayég o€ KaTTolo oTddIo £TTIBAANOUV TNV
omofoxwpnaon Kai TTpayuatoTroinon aAAaywv o€ TTOAAG
atrod Ta TTponyouueva oTadia

*  H oxediaon mpétrel va oAoKANPpwOEi TTpIv TNV évapén NG
uAoTtroinong

* O meAdrng BAEmer T TeAIKG ayopalel TTOAU apya
*  MakpookeAegic ava@opég TTou dev BonBouv TNV ETTIKOIVWVIA

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

38




ae: Structured Design Methodologies
#~ The Parallel model

o — Characteristics
| » it performs a general design for the
Analysis entire system and then divides the
i projects into subprojects each of
Dos which can be designed and
esign implemented in parallel
, Advantages
| Design | [ Design |[ Design | |, roqyces the time needed to
| Implementation | | Implementation | | Implementation | build a system
Disadvantages
Integration + sometimes the subprojects are
| not completely independent
System
E.g. consider a partition to two subprojects:
* one with a long design phase, but short implementation phase
* one with a short design phase, but long implementation phase
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 39

4. Evolutionary / Rapid Application Development (RAD)
‘& Methodologies

Keypoints
» get some parts of the system very quickly

« recommend that analysts use special techniques and tools to
speed up the whole process
— CASE tools
— joint application design (JAD)
— visual programming language (VBasic)
— code generators (produce code from design)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 40




Rapid Application Development (RAD) Methodologies
Phased Development

Planning
'
Analysis
] ]
| Analysis | | Analysis | | Analysis |
| Design | | Design | | Design |
¥ 2
| Implementation | | Implementation | | Implementation |
| systemvi | | | systemv2 | | [ systemv3 |

Most important & clear features

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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E€cAikTIKEC MeBodoAoyicc Kal TTpwTdTUTIA

Anpioupyia TTPWTOTUTTWYV

2TOX0G €ival N guvepyaaia Pe Tov TTEAATN Kal n dnuioupyia evog

TEAIKOU CUOTHAPATOG EKIVWVTAG ATTO Wia apXIK TTEPIYPAQN. Oa TTPETTE
va EeKIVA e TTOAU KAAd KatavonTéG atmaiToelg. To ouoTnua

QVOTITUOCETAI TIPOOOETOVTAG OTADIOKA VEQ XOPAKTNPIOTIKA

To apxIkO TTPWTOTUTTO Ba £¢eAIXBei 0TO TEAIKO TTPOIGV
Avarrtuén Throwaway TTpwTOTUTTWV

2TOX0G €ival N KaTavonon Twv TTPodIaypPaPwWY TOU CUCTAPATOG..
ZEKIVA JE TIGC AIyOTEPO KATAVONTEC ATTAITATEIC.

To 1rpoidv mlavoTaTa Ba dnuioupynbei ue dIAPOPETIKO TPOTTO

(throwaway prototype: dIa@nUICTIKA/TTPOXEIPO TTPWTOTUTTO)

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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\B=e- Rapid Application Development (RAD) Methodologies
‘ Prototyping
Planning » Characteristics
— cyclic process
— prototype is the central element
'
| Analysis |
| Design || | Concurrent phases
| Implementation | quick & dirty first prototype
|
System
prototype
VL

| Implementation |
¥

system |

U. of Crete, Information Systems Analysis and Design
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* Throwaway prototyping
Planni .
arlnmg « Characteristics
Analysis — prototype is just for making things clear (will not
be part of the real system)
'
| Analysis |
| Design |—
| Implementation |
!
design

4_
prototype

E.g. by Vbasic, Web UI,...

A4

Design |

| Implementation |

system |

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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)= Rapid Application Development (RAD) Methodologies

MAgovekTApATA
* AVTIMETWTTICEI TNV QOAQEIQ OTIG ATTAITIOEIG

* [apéxel Tn duvatdTnTa OTOV TTEAATN VA
AAAGEEl yvwun TTPIV UTTOYPAWEI

* Meiwon xpdvou avaTrTugng

* ApXIKQ TTPWTOTUTTA XPNOIYOTTOIOUVTAl IO
e€oIkeiwon atrd Toug XPAOTEG

* MeyaAUTepn TBAVOTATA AVATITUENG QIAIKOU
TTPOG TO XPAOTN AOYIOMIKOU

* O meAATNG EUTTAEKETAI OTNV QVATITUEN TOU
TTPOIOVTOG

* Au¢avépevn oTadloKd IKAvoTToinon Tou
TTEAATN

* EmiKovwvia xpnoTwy / opddog avaTtTuéng

MpoBAQuaTa
‘EAMegn mapatipnong otn diadikaoia
(aduvayia TTPOBAEWNS ETTaAVOAAWEWY)
2uoTAMaTa AITG dopnuéva Adyw ouxvwv
aAAaywv
EoTiaon otn AsitoupyikotnTta — Aiydtepn
EMPAcn OTIG UN AEITOUPYIKEG ATTAITACEIG
EIDIKEG IKAVOTNTEG PTTOPET VO
atraitnBouv (T1.X. YAWooeg yia rapid
prototyping)
YT1rePBOAIKOG EvOOUOIATUOG ATTO TOV
TTEAATN. EVOEXOUEVN UTTOEKTIUNGT TOU
XPOvou avaTmTugng
H duvatdtnTa yia ouvexeig
TPOTTOTTOIRCEIG MEIWVOUV TO BaBUO
IKOVOTTOiNONG

U. of Crete, Information Systems Analysis and Design
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) Rapid Application Development (RAD) Methodologies

Epappuoyn

TTANOIACEl TO TEAIKO TTPOIGV)

atro TIpIv
AKATAAANAN vIa:

- ETMIOTNUOVIKO AOYIOMIKO

— [a piIkpd 1 yeoaiou peyEBoug CUCTAPATA (TO APXIKO TTPWTOTUTTO

—  Na TgApaTa yeydAwv ocuoTnUATwy (T1.X. N €TTOPR XPRong evog
OUOTAMNATOG EVAEPIAGC KUKAOQYOPIAG)

— [ ouoTtuata Pe HIKpo Xpovo Cwnig

— Tla ouotiuata 61Tou uTTapxel aduvauia EKQEAonS TWV ATTAITATEWV

- AOYIOMIKO EVOWHATWHEVWY CUOTAUATWY
- AOYIOMIKO TTpayuaTIKOU XPOVoUu

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005 46




Agile Development Methodologies

» Programming-centric methodologies

» few rules and practises (easy to follow)

« aim at eliminating the modelling and documentation overhead
» emphasise simple and iterative development

« www.agileAlliance.org

« Examples
— eXtreme Programming (XP)
— Scrum
— Dynamic Systems Development Method (DSDM)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 47

Development Models
Agile software development

» Keypoints
— Individuals and interactions over
processes and tools

— Working software over
comprehensive documentation

— customer collaboration over
contract negotiation

— responsibility to change over
following a plan
» Best known representatives
— eXtreme Programming (XP)

— Aspect Oriented Software
Development

— Feature-driven Development
— Lean Development

stories

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 48




Agile Development Methodologies
eXtreme Programming (XP)

R ~» The 4 core values of XP

_____ Planning | — communication
— simplicity
» The KISS principle (Keep It Simple, Stupid)
[ Analysis | — feedback
| Design | — courage
| |

Implementation

» Key principles
— continuous testing
Sys‘t'em — simple coding performed by pairs of developers
— close interactions with end users
» Testing and efficient coding practices

— code is tested and placed into an integrative
testing environment (every day)

» Refactoring

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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42 Agile Development Methodologies
g: eXtreme Programming (XP)

“Wrpgas’

, Planning
------------------ Advantages
* good for small groups
« avoid overheads of documentation, etc
| Analysis | Disadvantages
| Design | + lack of analysis and design documentation
| Implementation | « may inappropriate for big projects

\4

system

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

Spir'C(I Model Project

cost

Planning Risk analysis

ugol IlO-gO”

decision
Project
progress
Customer . :
. Engineering
evaluation
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 51
Development Models
Spiral Model
KaBopiopog A&lodoynon
2100V Evolloxtikdv
EvoAloktikadv AbGEDV
[epropopcdv Enidvon
= piokov
'E
S
Q
=
/ —
6 EINIZKO-
° nHsH
MAévo Kdkhov Zmng A . ,
Amoutnoerg Apyui Efopofoeig, poviéfa, petpioeic
Séa TOLTYOELG )
amd SIW / Zyediaon )
Emuchpwon S/W Aemropep
[Mravo Avémtogng | Amontioe Zyediao
Sesi ITAGvo olokAfpwon "Ereyyog 1 Kddwag
£diloo : £V70 )
En)g’) usvng eaong Ko EAErXOY MO\Y&C&E AV“?TTUéﬂ
Eeyyog KoL ELeyy0g
GUGTILLOTO
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Development Models: RAD/phased
Rational Unified Process (RUP)

Management
Environment

Configuration
Management

95}
2
=)
)
=
L
=
=)
on
o)
&

Start of the process

U. of Crete, Information Systems Analysis and Design

» Organises projects in 2D terms

* Horizontal dimension
— successive phases of each project
iteration
* inception
 elaboration
 construction
* transition

 Vertical dimension

— represents 7 software development
principles and supporting activities of
configuration and change mgmt,
project mgmnt, and environment

Yannis Tzitzikas, Fall 2005
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“Wrpgas’

Development Models

#: Rational Unified Process (RUP)

Workflows

Business Modeling
Requirements

Analysis & Design

Implementation
Test

Deployment

Configuration
& Change Mamt

Project Management
Environment

Phases

Elaboration Construction Transition

Initial

Elab #1 | | BIab #2|| Const || Const | Const || Tran || Tram
#1 #2 #h #1l w2
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How we Select a Methodology?

Selecting the Appropriate Development
Methodology

. B =,
“Wrpgas’

» No methodology is best for every case
 Criteria

— Clarity of User Requirements

— Familiarity with Technology

— System Complexity

— System Reliability

* e.g. a missile control system
— Short Time Schedules

— Schedule Visibility
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Selecting the Appropriate Development
Methodology

&
A
=
=
T
=

Ability to develop

systems with Waterfall | Parallel | Phased | Prototyp.
with unclear requirements Poor Poor Good V.Good
with Unfamiliar Technology | Poor Poor Good Poor
that are Complex Good Good | Good Poor
that are Reliable Good Good Good Poor
with a Short Time Schedule | Poor Good V.Good | V.Good
with Schedule Visibility Poor Poor V. Good | V. Good

Thr. Prot.
V.Good
V.Good
V.Good
V.Good
Good
Good

XP
V.Good
Poor
Poor
Good
V.Good
Good
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Process Improvement Models

« Every organization engaged in software production wants to
improve its development process.

« To improve, the organization has to know the problem of its current
process

» Process Improvement Models
— Capability Maturity Model (CMM)
— 1SO 9000 family of quality standards
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Process Improvement Models

Capability Maturity Model (CMM)

« Capability Maturity Model (CMM)
— “the stairway to software excellence”
— A popular method for process assessment and improvement

— is essentially a questionnaire that an IT organization fills in

» The questionnaire if followed by a verification and attestation process, which
assigns the organization to one of the five CMM levels (the higher the better)

SEI (Software Engineering Institute), U. of Carnegie Mellon
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= Process Improvement Models
&% Process maturity levels in CMM

process . ) .
itself Continuous procegs ~'MProving
improvement in place.

5: Continuous
Level 5 .
Improvf Ontimizjl_lg quality

Level 4
Improve | Managed 4: Measurement
process .
control Metrlc; L;lsed to
control the process. )
Level 3 3:Method and
Improve | Defined | tools
process : .
definiti Both management and engineering
processes are codified and followed.
Level 2
Improve Repeatabld 2:Project mgmt
process ,
disciplifte Repeatable project management; o .
consistent time and effort predictions for similar projects.
Level 1
___Initial 1: Chaos

Unpredictable and undisciplined process
that depends on the current staff.
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Improve LB, o
process Optimizing
itself Continuous process

improvement in place.

Level 4
Improve Managed « Most
process . .
control Metrics used to organizations
control the process. are at level 1-
Level 3 ’
Improve Defined some at level
szocl%ff Both management and engineering 2; very few are
processes are codified and followed. known to be at
Level 2
improve /% | Repeatabld level 5
Zfsocc;?if e Repeatable project management; " experience .
consistent time and effort predictions for similar projects. shows that it
Level 1 takes years to
__Initial | progress one
Unpredictable and undisciplined process level up the
that depends on the current staff. .
maturity scale
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. Process Improvement Models

CMM Level 2

« For CMM level 2 an organization must provide positive answers to
all these questions (and more)

Does the software quality assurance function have a management
reporting channel separate from the software development project mgmt?

Is there a software configuration control function for each project that
involves software development?

Is a formal process used in the management review of each software
development prior to main contractual commitments ?

Is a formal procedure used to produce software development schedules
?

Are formal procedures applied to estimate software development cost?
Are statistics on software code and test errors gathered ?

Does senior management have a mechanism for the regular review of the
status of software development projects ?

Is a mechanism for controlling changes to the software requirements ?
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CMM level and some statistics
(for a project of 200K lines of code)

Organization’s Project Project Number Median
CMM duration person of Cost
Level (months) months Defects

1 30 600 61 55M$
2 18 133 12 1M$
3 15 80 7 0.5 M$
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. Process Improvement Models

ISO 9000 family of quality standards

» |SO: International Organization for Standardization

 The ISO standards

— apply to the quality management and the process to produce a quality
product

— apply to any industry and all types of businesses, including software
development
* The main premise

— if the process is right then the process outcome (product or service) will also
be right

— but the ISO standards do not enforce specific processes -> the standards
provide models of what must be accomplished, not how activities must be
performed
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+ Systems Analysis and Design with UML Version 2.0 (2nd edition) by A. Dennis, B.
Haley Wixom, D. Tegarden, Wiley, 2005. CHAPTER 1

* Requirements Analysis and System Design (2nd edition) by Leszek A. Maciaszek,
Addison Wesley, 2005, CHAPTER 1

« Shari Lawrence Pfleeger. Texvoloyia Aoyiopikou: Oswpia kai MNpdgn, 1. KAeiddpiBuog,
ABnrva, 2003, KepdAaio 1,2.

+ Object-Oriented Systems Analysis and Design Using UML (2nd edition) by S.
Bennett, S. McRobb, R. Farmer, McGraw Hil, 2002, Chapter 2
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