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« 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
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The current status in software engineering

0,

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?

+ Itis only by understanding what can go wrong during a system
development project that we can hope to avoid failure

),

End user Developer
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\@ Problems from an End User's perspective %}XE
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» What system? | haven’t seen a new system

It 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 éﬁ

» 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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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
Problems environment

Implementation is not feasible
Poor project control

New legislation

May not known, until project start
Inexperienced project manager

H ammoTtuyia TTOAAEG OpPEG opeileTal Og KIVOUVOUG (pioka) TTou dev
AAPONKav UTTOWN Kal OeV £YIVE OWOTO TTAGVO QVTIUETWTTICHG TOUG

Pioko ~ pétpo Tng aBeBaidTNTAG WG TIPOG TO ATTOTEAETHA
YwnAé pioko => algnaon k6aToug, TTPOKANCN KOBUOTEPHOEWV
Pioko = f(diaBéaiung TTAnpogopiag)

‘0o Aiy6Tepn Kal XapnAdTepng TroIGTTAG TTANPOPOpIa EXOULE, TOGO UEYAAUTEPO TO PICKO
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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 ?

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 1

&2 (emTTWOEIC TTANPOYOPIAKWY GUOTNHATWY)

Ta amoteAéopara NG eykardotaong evog ATM £Ew atro éva
OOUTTEPUAPKET:

Ouéda AmotéAeopa eykardotaong ATM

*  Tapieg Tpamedwv — |+ AnwAela Béoewv epyaaiag

*  NeAdreg Tpamedwy — | = KaAUtepn eGutnpéTnon

o MeAdTeg ZouTTEPUAPKET | — |+ XeIpOTEPN EGUTINPETNON (OUPPOPNON TTEPKIVY)

*  Méroxorl Tpdmedag — |+ AUgnon pepioparog

*  Métoxol Zoutrepudipketr | —> |+ Augnon pepiopatog (Aoyw Tou ATM wwvidouv eTTiong)
« Karoikol Trepioxng — | = AUgnon putravang, KukAogopiag

‘Eva mAnpogopiakd cuaTnua UTTopEi va
emnpedaoel n {wn ToAAWV avBpwwy
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Stakeholders

(Methodology‘a Modeling Language and Tools ‘

. » Defines activities and organizational procedures used in software
What is a (Software Development) Methodology? 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
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In every project and in every development methodology we can

identify some fundamental phases
Planning
« Each phase consists of steps, rely on
The fundamem‘al 4—phase model techniques, and produces deliverables
Analysis
+ Different methodologies specify
different order between these
— they specify how exactly we will work.
Design
Implementation
U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 16
Yas: The fundamental 4-phase model \\‘@ Plannin
&7 (planning, analysis, design, implementation) 9
- Design }»
* Why and how the IS should be built
« Two steps
Process Product — 1. At project initiation, the system’s value to the organization is identified
X . « how it will lower costs or increase benefits?
Planning Project Plan « 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
Analysis System Proposal project sponsor) to conduct a feasibility analysis which examines key aspects of
the proposed project:

— technical feasibility (can we build it?)

Design System — economical feasibility (will offer business value?)
Specification — organizational feasibility (if we build it, will it be used?)
« The system request and feasibility study an approval committee (or steering
Implementation New System and committee) which decides whether the project should be undertaken.
Maintenance Plan — 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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): Analysis

+ Its 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

Dot -
‘\@ Design
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= Design r
» 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.
+ Outcome:

— 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

N . . .
\‘@ The same phases with different names and notations

Planning planning/testing

‘ Integration and Deployment ‘
|

‘ Operation and Mair\te’nance ‘
\Y

‘ Implementatjol

Implementation
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VJED: Lifecycle phases MED: Business Analysis (or Requirements Analysis)
Business Analysis Businoss Analveis « determine and specify the customer
Y E_y requirements
« functional and non-functional requirements

System Design System Design

Implementation Implementation
‘ Integration and Deployment ‘ ‘ Integration and Deployment ‘

« By UML:

. . - - — use case diagrams

‘ Operation and Maintenance ‘ | Operation and Maintenance | >¢ dlag
— class diagrams
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System Design

Business Analysis

System Design

« architectural design
« detailed design

Implementation

‘ Integration and Deployment ‘

‘ Operation and Maintenance ‘

U. of Crete, Information Systems Analysis and Design

Yannis Tzitzikas, Fall 2005
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Business Analysis

System Design

» coding
+ round-trip engineering

Implementation

‘ Integration and Deployment ‘

‘ Operation and Maintenance ‘
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Integration and Deployment

Business Analysis

System Design

Implementation

‘ Int@ration and Deploym}nt ‘

‘ Operation and Maintenance ‘

Module integration can take more time and

effort than any of the earlier lifecycle phases,

including implementation

— “The whole is more than the sum of the parts’
(Aristotle)

Deployment
— must be carefully managed and allow, if at all
possible, fallback to the old solution, if problems
encountered

U. of Crete, Information Systems Analysis and Design
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Business Analysis

System Design

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

Implementation

» Maintenance is not only an inherent part of the
software lifecycle - it accounts for most of it as
far as IT personnel time and effort is concerned

— Housekeeping
1 — Adaptive maintenance

‘ Opéation and Maintena%:e ‘ — Perfective maintenance

‘ Integration and Deployment ‘

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 28

‘ Implementat| ||‘

Integjatiory and Deploy| nent‘

‘ O#evfation a\nq Main\erﬁance ‘
v vV

U. of Crete, Information Systems Analysis and Design

+ Project planning
+ Metrics
+ Testing

Yannis Tzitzikas, Fall 2005
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Project Planning
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N
Hsiness Analysis « 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

(7]

stem Design ‘

njplementation ‘

‘ Intepratjon and Deployment ‘

‘ Opev\ation and Maintenance ‘
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\‘_ ): Metrics
n

Busingks\ Analysis

‘ System Design ‘

‘ Implemeptation ‘

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
development models (development products) at different
phases of the lifecycle => to access the effectiveness of

the process and to improve the quality of work at various
lifecycle phases

‘ Integration|and Deployment ‘

‘ Operation a‘u;f Maintenance ‘

U. of Crete, Information Systems Analysis and Design
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What is a methodology ?
How the previous phases relate to methodologies?

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

s‘ . What is a methodology ?
* How the previous phases relate o methodologies?
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[[implemeptat

Integyationy anqd Deploy|

ment ‘

‘ Oﬁev’ation z\nq Main\er}ance ‘
VY,

Y

U. of Crete, Information Systems Analysis and Design

* How exactly we will work ?
— How many steps?
— In what order ?
— What deliverables and when ?

Yannis Tzitzikas, Fall 2005 33
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MeThodoIogies (or Development Models, or Lifecycle models)

‘ They tell us how exactly we will work

« Define an approach to software production
* Have an associated process

ey

‘I- tegfation ang Deploy| nent‘

‘ Oﬁev’ation %nq Main\erﬁance ‘
v vV
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\‘@ Categorizing Methodologies
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* 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)

* Byreuse

» 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
Y- The Waterfall model

05 ne”

+ Characteristics
— linear sequence of phases
— long reports

Planning

i

2

Analysis Baoikég apxég povréhou Katappdkn:
. AkolouBia capwg KaBopITPEVWY BNUAETwY
. KaBe BApa kataAfyel otnv dnuioupyia Tpoidviog
(Eyypago 1 kWIKag)

Design . KaBe poidv aroteAei Tn Baon yia 1o £mTéUEvo BApa
9 A n 0pBéTNTA KABE TIPOIGVTOG PTTOPET va ey Ol
Implementation
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\\ Structured Design Methodologies
Y. The Waterfall model
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MAgovekTApara
*  Alaxwpiopdg Tou £pyou o€ atrAolaTePEG PATEIG
*«  Kdbe pdon mapdyel éva oapwg kaBopiopévo TrapadoTéo

MelovekTripaTa

TV TPAgN ol aceig aAANAeTTIKAAUTITOVTAI

e XNV TPAEgn 10 HOVTEAO BEV gival YPOPHIKO: GUXVE
ETMOTPEQPOUPE OTNV TTPONYOUHEVN @Aon

e Xuxvd, alayég o katrolo oTddio emRAANOUV TNV
0TmoBoxwpenan Kal TTpaypaTtoTroinan aAAaywy oe TTOAAG
atré Ta TponyoUpeva oTadia

*  H oxediaon mpétrel va oAokAnpwoei TTpIv TNV évapén Tng
uAotroinong

* O meAdarng BAémer 11 TeAika ayopddel moAU apyd

*  MakpookeAeig avapopég TTou dev BonBouv TNV ETIKOIVWVIa

Implementation
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s‘ . Structured Design Methodologies \\‘@ Evolutionary / Rapid Application Development (RAD)
“#&%° The Parallel model #%° Methodologies
Characteristics

« it performs a general design for the
entire system and then divides the
projects into subprojects each of
which can be designed and
implemented in parallel

Advantages

« reduces the time needed to
build a system

Disadvantages

« sometimes the subprojects are
not completely independent

‘ Design ‘ ‘ Design ‘ ‘ Design ‘
¥ ¥

\ Implementation \ \ Inm ion \ \ ion \

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

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

s iﬁ Rapid Application Development (RAD) Methodologies

«?: Phased Development

— 1 — 1
‘ Analysis ‘ ‘ Analysis ‘ ‘ Analysis ‘
\ Design \ \ Design \ \ Design \
¥ ¥
[ Implementation | [ Img ion | [ Implementation |

system v1 system v2 system v3

Most important & clear features

%

N . , .
\@e E€cAikTikéEC MeBodoAoyieg kal TTpwToTUTIA
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Anpioupyia TpwTOTUTTWV

216X06 €ival n guvepyaoia ye Tov TTEAGTN Kal n dnuioupyia evog
TEAIKOU OUOTANATOG EEKIVIOVTAG ATTO Hia apXIKA TTEpIYpapn. Oa TIPETTEl
va EeKIVA PE TTOAU KOAG KaTavonTéG ammaitAoElS. To ouoTnua
avaTrTUooETal TIPOOBETOVTAG OTABIOKA VEQ XAPAKTNPIOTIKA

To apxikd TpwTdTUTTO Ba £§EAIXOE OTO TEAIKO TTPOIdV

AvarmrTtuén Throwaway TTpwToTUTTWV

ZT0X0G €ival N KaTavonon Twv TTPodIaypa@wyV ToU CUGTANATOG..
ZeKIvd P TIG AiyOTEPO KOTAVONTEG ATTAITACEIG.

To mpoiév mlavoTata Ba dnuioupynBei Ye SIOQOPETIKO TPOTTO

(throwaway prototype: 10@nUIGTIKG/TTPOXEIPO TTPWTOTUTTO)

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 42




\\ . Rapid Application Development (RAD) Methodologies

Rapid Application Development (RAD) Methodologies

Vg
\ s : z\ 5 .
/&?: Prototyping /«?: Throwaway prototyping
Planning * Characteristics » Characteristics
— cyclic process — prototype is just for making things clear (will not
— prototype is the central element be part of the real system)
Design Concurrent phases -
quick & dirty first prototype
design .
System e I~ E.g. by VWbasic, Web UI,...
prototype
Implementation
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Rapid Application Development (RAD) Methodologies

(¢ 4

MAgovekTRApATA MNpoBAAuaTa

 AVTIUETWTTICEI TNV AOGQEIA OTIC ATTAITATEI : ‘E)gt%"gﬂi;ﬁ%%g‘)\il%’f;:&zf,&Z‘f\i‘)’

*  ZuoTApata AITd Sopnuéva Adyw ouyxvwyv

« Mapéxel TN duvaTdTNTA OTOV TIEAGTN VA
AAAGEEl yvWun TTPIV UTTOYPAWEI

aMaywv
* Meiwan xpévou avamTugng «  Eortiaon otn Asiroupyikétnta — Aiyotepn
* ApXIKG TTPWTOTUTIA XPNOIUOTTOIOUVTaI VIO ep(pml:rn ong‘pn )‘E'TOUPV"‘(EQ amamaeis
€€OIKEIWON ATTO TOUC XPATTEC +  EBIkéG IKaVOTNTEG WTTOPEI VO
amaitnBouv (Tr.x. YAWooeg yia rapid
* MeyaAUtepn mBaveTnTa avamTugng @IAIkou prototyping)
TIPOG TO XPAROTN AOYIOHIKOU

*  YmepBoAikdg evBouaiaapuodg atéd Tov
* O meAdTNG EUTTAEKETAI OTNV AVATITUEN TOU TIEAGTN. EVOEXOUEVN UTTOEKTIUNGN TOU
TIPOIGVTOG XPOVOU avAaTTTugng

+ AUEQVOLIEVN OTABIAKA IKAVOTIOINGN TOU + Hduvarémra yia ouvexeig )
TeAG TPOTIOTIOITEIG HEIHVOUV TO Babuo
IKavoTToinong

* Emikoivwvia xpnoTwyv / opadog avamTugng
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Epappoyn
—  Tia pikpd ) yeoaiou pey€Boug CUCTANATA (TO APXIKG TTPWTOTUTIO
TANCIGCE! TO TENIKO TTPOIGV)

— T TuApaTa pey@Awv ouaTNEATWY (TT.X. N ETTAQR XPONG VG
OUOTAPATOG EVOEPIAG KUKAOPOPITG)

— Ta oguoTApaTa he HIKpS Xpovo Jwng

— Ta guoTthpara 61rou uTTdpxel aduvapia EKPPacng TwWV ATTAITACEWYV
aTé TpIv

AkaTAAANAN yia:

- AOYIOMIKO EVOWHOTWHEVWY CUCTNUATWYV

- AoyiopIKO TTpayHaTikoU Xpovou

- €MOTNHOVIKS AOYIOUIKO

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005 46
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* 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
7 Agile software development
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» 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

Acceptancd Continuou
tests lintegration|
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\\ 2 Agile Development Methodologies
Y& eXtreme Programming (XP)

* The 4 core values of XP

{ _Planning | — communication
— simplicity
* The KISS principle (Keep It Simple, Stupid)
— feedback
— courage
» Key principles

— continuous testing
— 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

\\gﬁ Agile Development Methodologies
7: eXtreme Programming (XP)

! Planning
*************** Advantages
« good for small groups
» avoid overheads of documentation, etc
Disadvantages
« lack of analysis and design documentation
« may inappropriate for big projects

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

3
Spiral Model
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3 Project
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Development Models

¥ Spiral Model
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cost

Planning Risk analysis

“g0, no-go”
decision
Project
progress

Customer

Engineerin
evaluation & &
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AZoréynon
Evalhaktikdv
Mogov

Kafopiopog
Z1oymv
Evorhoktikdv
Tepopopdv, Eynﬂ»ucq
piokov

IThévo Kokhov Zomng
Anatioelg

TThévo Avamtoéng

o IMhévo ohoRkApon]
Tyediaon Kot ELEYYOV

Endpevig odong Avamtoén

Kt EAeY30g
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{‘ . Development Models: RAD/phased
Y&P: Rational Unified Process (RUP)

» Organises projects in 2D terms
» Horizontal dimension

Configuration
Management

« elaboration
« construction
« transition
» Vertical dimension
— represents 7 software development
principles and supporting activities of

configuration and change mgmt,
project mgmnt, and environment

2 Management — successive phases of each project
% Environment iteration

3 * inception

g

&

Start of the process

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

Development Models

Rational Unified Process (RUP)
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Phases
Workflows |Innep|:ion“ Elaboration || ‘Construction

|| Transition |

Business Modeling
Requirements

Analysis & Design

Implementation
Test

Deployment

Configuration
& Change Mgmt

Project Management
Environment y-—

O CO T e b s

Iterations

U. of Crete, Information Systems Analysis and Design Yannis Tzitzikas, Fall 2005
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How we Select a Methodology?

\\‘@ Selecting the Appropriate Development
& Methodology

* 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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s‘ Selecting the Appropriate Development

& Methodology
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Ability to develop

systems with Waterfall| Parallel| Phased | Prototyp. | Thr. Prot.| XP

with unclear requirements | Poor Poor Good || V.Good |V.Good |V.Good

with Unfamiliar Technology | Poor Poor Good Poor V.Good | Poor

that are Complex Good |Good | Good | Poor V.Good | Poor Process Improvement Models
that are Reliable Good Good Good Poor V.Good | Good

with a Short Time Schedule | Poor Good | V.Good | V.Good | Good V.Good

with Schedule Visibility Poor Poor V. Good || V. Good | Good Good
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) Mg Process Improvement Models
\‘@ Process Improvement Models YE):

2 o
Wiygrs'

» 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)
— SO 9000 family of quality standards
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7 Capability Maturity Model (CMM)

5
Hiygrs

+ 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

5: Continuous

Improve quality
itself Con/immux process improving

tmprmr'emen/ in place.

Improve
rocess
[Zorm rol] Metrics used to

wntrt)l the process.

4: Measurement

3:Method and

Improve tools
rocess
Zcﬁnm( h Bafh management and engineering

Impro ve
dis

processes are codified and followed.

%

2:Project mgmt
Repeatable pmject management;
consistent time and effort predictions for similar projects.

\\gﬁ Process Improvement Models
/& Process maturity levels in CMM

Improve . otimizing
process, -
itself Con/muom process

lmpmvemen/ m [)ld(‘&

Improve
f,r)%f,; ; Metrics used to
wmral the process.
Improve
fjgt),tyﬁff( h Both management and engineering

process
discipli|

procerver are codified and followed.
Improve
e

Repeatahle project management;
consistent time and effort predictions for similar projects.

* Most
organizations
are at level 1;
some at level
2; very few are
known to be at
level 5

» experience
shows that it

Level 1 takes years to
1: Chaos progress one
Unpredictable and undisciplined process Un[m}(/z( table and undisciplined process level up the
that depends on the current staff. that depends on the current staff. R
maturity scale
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{‘ . Process Improvement Models W CMM level and some statistics
&> 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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"= (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 18 153 12 1M$
3 15 80 7 0.5 M$
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{‘ 2 Process Improvement Models

> ISO 9000 family of quality standards

+ ISO: 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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