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MBA 815 COURSE GUIDE

INTRODUCTION

MBA 815, Management Information System is a semeasiarse work
of two credit units, for post-graduate studentshef School of Business
and Human Resources Management.

The course material consist ofl5 units that will enable
learnersunderstand the design and development of MIS.

COURSE AIMS

This course is designed for the student to havenaierstanding of how

to design and develop an information nagement
system  withinorganizations. To further give the students the
details of all the majgprocess and phases embarked upon in
systems development. It alsgposes the students to specific
method of systems development, anddetails. Summarily, the
aim of the course is for the Ilearnetscomfortably
design and develop information systems wnvhatever
organization they find themselves.

COURSE OBJECTIVES
The Comprehensive objectives of this course inctade

o teach the concept of systems development.

o trace the evolution of systems development.

o identify the purposes and the key principles of tays
development.

o have a knowledge of the basic phases in a typigatess
lifecycle.

o identify some of the drawbacks in thegpplication
of developethethods.

o be able to know the steps that hasb®e taken

in  developing &astrategic information system plan for an
organization.

. answer the question of factors that influence théput of a
strategic information system plan.

. understand the factors that trigger thetiation of
information
system design.

° explain what constitutes concept developgmeim
designing and

o developing information system.

o understand what constitutes the requiremangalysis in
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designingand developing information system.

o identify some issues that need to be consideratkign phase
of a
system.

o be able to know what are the deliveEsb from
development,

o integration and testing to be used for subsequedgs.

° explain the relationship between cost mfintenance
phase
compared to other phases of systems development.

° be able to identify and discuss thaiccsess
factors behind the

o operations of dynamic system development method.

o have an understanding of what project managemeartdshow it
has

o developed over the years.

o identify the components of a project planning basedtructure
put
in place.

° understand risk assessment and managenrenthe
context of

o management information system as a project.

o specifically, understand the process odévealoping a
geographic

o information system.

WORKING THROUGH THIS COURSE

The complete this course, learners are expectbdue read all the units
contained in this course material. Learners arésadvto read textbooks
recommended under the column for further readirtgratated materials
you can possibly lay your hands on. Attempt allreises in each unit.
Answers to TMA are to be submitted for assessmerggse. At the end
of the course, there will be a final examinatiorteést your master of the
course.

STUDY UNITS

Module 1

Unit 1 Overview of Systems Development Life Cy¢BDLC)
Unit 2 Overview of Information System Developmeéviethods
Unit 3 Strategic Planning for Design of Infornwetti Systems
Unit 4 Initiation of System Design and Developmen

Unit 5 Concept Development and Planning of Sydbesign
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Module 2

Unit 1 Requirements Analysis of System Design

Unit 2 Design of System

Unit 3 Development, Integration and Testing of
InformationSystem

Unit 4 Implementation and Disposition of System

Unit 5 Operations and Maintenance of System Desig

Module 3

Unit 1 Dynamic Systems Development Method

Unit 2 Project Management

Unit 3 Project Planning

Unit 4 Risk Assessments and Management

Unit 5 Design and Planning for GIS

ASSESSMENT

. The assignments represents 30% of the markgabta

. Examination constitutes 70% of the marks obtalma

vi
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MODULE 1

Unit 1 Overview of Systems Development Life CSOLC)
Unit 2 Overview of Information System Developm&fdthods
Unit 3 Strategic Planning for Design of InformattiSystems
Unit 4 Initiation of System Design and Development

Unit 5 Concept Development and Planning of Sydbasign
UNIT 1 OVERVIEW OF SYSTEMS

DEVELOPMENT LIFE CYCLE (SDLC)
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 SDLC Obijectives
3.2  Purpose, Scope, and Applicability
3.2.1 Purpose
3.2.2 Scope
3.2.3 Applicability
3.3 Key Principles
3.4 SDLC Phases
3.5 Documentation
3.6 Systems Development Life Cycle Models include
3.6.1 The Waterfall Model
3.6.2 Rapid Application Development (RAD)
3.6.3 Joint Application Development (JAD)
3.6.4 The Prototyping Model
3.6.5 Synchronize-and-Stabilize
3.6.6 The Spiral Model
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

Many organizations spend millions of doll each year
on the acquisition, design, development, implementatiomd a
maintenance oinformation systems vital to mission programs
and administrativefunctions. The need for safsecure, and
reliablesystem  solutions is heightened bytheingngas
dependenceon computer systems tetinologyto provide services



MBA 815 MANAGEMENT INFORMATION SYSTEM

and develop products, administer dadgtivities, and perform
short- and long-term management functions.
There is also a need to ensure privacy aadurity when
developing management information systems, &stablish
uniform privacy and protection practicesnda to develop
acceptable implementaticirategies for these practices.

Organizations need a systematic and tmifomethodology
for information systems development. Using SDLC willsere that
systems developed by the Department meet IT missijectives; are
compliant with standards and are easy to mairaad cost-effective to
enhance. Sound life cycle management practicesidacplanning and
evaluation in each phase of the information systden cycle. The
appropriate level of planning and evaluation is pwnsurate with the
cost of the systenthe stability and maturity of the technology
under consideration, howell defined the user requirements are, the
level of stability of program and user requiremerisd security
considerations.

Systems Development Life Cyd®DLC) emphasizes decision
processes that influence system cost arefulmess. These
decisionsmust be based on full consideration of hess
processes, functionalequirements, and economic and technical
feasibility in order to produce an effective systeifhe primary
objectives of any SDLC are to delivgunality systems that: 1)meet

or exceed customer expectatimmsised and within cost
estimates, 2) work effectively and efficientlylnit the current
and planned information technology infrastrueand 3) are
inexpensive to maintain and cost-effective tthance. ThiSDLC
establishes a logical order ofeventsfobnducting évelopment that
is controlled, measured, documented, and ul&giviatproved.

This does notprescribe a single method applicabteowt change
toevery system. Because there is wide variance in rtiethods,
techniques and tools used tosupporttheevolutionofgementsystems,
and project scopes vary greatly, the SDLC prissguidanceor

selecting appropriate methods, techniquasd tools based
on specific factors. One methodology does fibtall sizes
and types ofystem development efforts.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. understand the concept of systems development
. trace the evolution of systems development
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o identify the purposes and the key principles of tays
development

o have a knowledge of the basic phases in a typigatems
lifecycle.

3.0 MAIN CONTENT

3.1 SDLC Objectives

Key to SDLC

An SDLC isdevelopedtodisseminateprovenpracticesteystem
developers,projectmanagers, program/accountanalgstdsystem

owners/users throughoutanyorganization. The smecifobjectives
expected include the following:

. To reduce the risk of project failure

. To consider system and data requirements ¢fvout the entire
life of the system

. To identify technical and management issueyearl

. To disclose all life cycle costs to guide busmédecisions

. To foster realistic expectations of what theteyns will and will
not provide

. To provide information to better balanpeogrammatic,

technical, management, and cost aspects of proposed
systemdevelopment aomodification

. To encourage periodic evaluations to identdfystems that
are nolonger effective

. To measure progress and status for effectiveective action

. To support effective resource management anddtyadanning

. To consider meeting current and future busimegairements.

3.2 Purpose, Scope, and Applicability

3.2.1 Purpose

This SDLC methodologyestablishes procedures, mes@nd
guidelines governing the initiation, concept depeh@nt, planning,
requirements analysis, design, development, integraand test,
implementation, and operations, maintenance angosdison of
management informationsyster(llS) within the organization. It
should be used in conjunction withexisting polieydaguidelines for
acquisition and procurement.
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3.2.2 Scope

This methodology should be used for alflganizational
information systems and applications. It ispplicable
across all informatiotechnology (IT) environments (e.g., mainframe,
client, and server) andpplies to contractually developed as
well as in-house developeadplications. The specific participants
in the life cycle process, and the necessaryiewess and approvals,
vary from project to project. THeDLC should Dbe
tailored to the individual project basedincomplexity,
and criticality to the agency’s mission.

3.2.3 Applicability

The SDLC methodology can be applied SEro
organizational unitsOffices, Boards, Divisions and Bureaus
(OBDB) who are responsibléor information systems
development. All Project Managers atelelopment teams
involved in system development projects repredée primary
audience for the SDLC. The SDLC serves as the nmesindo assure
that systems under development meet thstablished
requirements and support an organization’snission
functions. Itprovides a structured approach to managing infaomat
technology (IT) projectdoeginning with establishing the
justification  for initiatingsystems development or maintenance
effort and concluding with system disposition.

The primary audience for SDLC is the systemsetigpers, IT
project managers, program/account  analysts and ersyst
owners/usersresponsible for defining and delivering
organizational systems, theiaff, and their support contractors.
Specific roles and responsibilitiase described throughout each life
cycle phase.

3.3  Key Principles

The SDLC defines traditional information systene ldycle management
approaches to reflect the principles inad in the

following subsections. These are the foundations for lifelecyc
management.

Life Cycle Management Should be used to BEmsul
approach to Information Systems Development, Maintee,
andOperationThis SDLC describes anoverallstructured
approachtmanagement. Primary emphasis is placed
on the information anslystems decisions to be made and the

4
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proper timing of decisions. ThRBEDLC provides a flexible
framework for approaching a varietystems projects.
The framework enables system developerspjegrmanagers,
program/account analysts, and system owusas to
combine activities, processes, and products, aoppate, and to select
the tools and methodologies best suited to dmeque
needs oproject.

Support the use of an Integrated Product Team

The establishment of an Integrated Product Te&)(tan aid in the

success of a project. An IPT is a multidisciplingnpup of people who
support the Project Manager in the plannirexecution,

delivery andimplementation of Ilife cycle decisions r fo
the project. The IPT mposed of qualified empowered
individuals from all appropriateinctional disciplines that
have a stake in the success of the qrdorking together

in a proactive, open communication, team emged

environment can aid in building a swsfal project

and providing decision makers  with the ceassary

information to make the rigbécisions atthe right time.

Each System Project must have a Program Sponsor

To help ensure effective planning, manageémeand
commitment to management information system&ach
project must have a cleaibentified program sponsor. The
program sponsor serves in a leadership role, pmoyidguidance to the
project team and securing, from senior managentéet, required
reviews and approvals at specific points inltfee cycle. An approval
from senior management is required after dbmpletion of
the first seven of the SDLC phaseqjnually during
Operations and Maintenance Phase and six-monthistaé Disposition
Phase. Senior management approval authority may véried based
on dollar value, visibility level, congressionatenests or a combination
of these. The program sponsor is responsibleidentifying who
will be responsible for formally accepting the ideted system at the
end of the Implementation Phase.

A Single Project Manager must be Selected for EacBystem Project
The Project Manager has responsibility for the sas®f the project and
works through a project team and otheupporting
organizationstructures, such as working groups or useruggp
to accomplish thebjectives of the project. Regardless of
organizational affiliation, th@roject Manager is accountable and
responsible for ensuring that project activitied decisions consider the
needs of all organizations that wile affected by the system.
The Project Manager develops a propberter to define
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and clearly identify the lines of authority beemeandwithin the

agency’s executive management, program Kpon
(user/customer),and developer forpurposes of mamage and

oversight.

A Comprehensive Project Management Plan is Requitefor Each
System Project

The project management plan is a pivotal element tire

soulcucteisosnful of an information management ireguent. The
project management plan must describe how eacltyitee phase will
be accomplished to suit the specific charactesstitthe project. The
Project management plan is a vehicle for documgrhe project scope,
tasks, schedule, allocated resources, and inteomthips with other
projects. The plan is used to provide directiortht® many activities of
the life cycle and must be refined and expandedutnout the life
cycle.

Specific Individuals Must be Assigned to Perform
Key Rolesthroughout the Life Cycle

Certain roles are considered vital to a successfstem project and at
least one individual must be designated as resplensir each key role.
Assignments may be made on a full- or part-tinasidas appropriate.
Key roles include program/functional managementuality
assurance security, telecommunications management, data
administration, database administration, laggst financial,
systems engineering, testd evaluation, contracts management, and
configuration management. For most projects, mioa@ one individual
should represent the actual or potential userhef system (that is,
program staff) and should be designated by thgrBno Manager of the
program and organization.

Obtaining the Participation of Skilled Individuals is Vital to
tShueccess of the System Project

The skills of the individuals participating in assgm project are
thesingle most significant factor for ensuring theccess of the
project. The SDLC is not intended as a substitoteififormation
management skills or experience. While many ofskiéls required
for a system project are discussed in later sextithre required skill
combination will vary according to the project. Aihdividuals
participating in a system development project aneoaraged to
obtain assistance from

experienced information management professionals.
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Documentation of Activity Results and Decisions foEach Phase
ofthe Life Cycle are Essential

Effective communication and coordination of actaest throughout
thelife cycle depend on the complete and accurateirdentation of
decisions and the events leading up to them. Undeated or poorly
documented events and decisions can cause sigtifica
confusionowrasted efforts and can intensify theecffof turnover
ofpmraonjeacgtement staff. Activities should not bensidered
complete, nordecisions made, until there is taegildcumentation of
the activity ordecision. For some large projectbjamcement to the
next phase cannotcommence until the required revae completed
and approved bysenior management.

Data Management is Required throughout the Life Cyle

An organisation considers the data preegs by systems
to be arextremely valuable resource. Accurate dag
critical to supporbrganizational missions. The large, medium and
small volumes of dathandled by organisation’s systems, as
well as the increasing tremoward interfacing and
sharing data across systems and programdsyscore the
importance of data quality. Systems life cycle iaites
stressthe need for clear definition of datahe
design andmplementation of automated and manual processgs th
ensure effective data management.

Each System Project Must Undergo Formal Acceptance

The program sponsor identifies the repméstive who
will  be responsible for formally accepting the deliveredteyn at the
end of the Implementation Phase. The system isdtynaccepted by
the programponsor by signing an Implementation Bhas
Review and Approvdlertification along with the developer.

Consultation with Oversight Organizations Aids imetSuccess of a
System Project A number of oversight bodies, al vas external
organizations, haveresponsibility for ensuring that
information systems activities gverformed in accordance with
standards and available resources are used e#isctivach project team
should work with these organizationsappropriate, and encourage
their participation and support as earlypassible in the life
cycleto identify and resolve potential uiss orsensitivities
and thereby avoid major disruptions to the  projeéissume
all documentation is subject to review by oversiggtivities.

A System Project may not Proceed until Res®

7
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Availability is Assured Beginning with the approval of the projéog,
continuation of a system contingent on a clear commitment from
the program sponsor. Thmmitment is embodied in the
assurance that the necessary resources will ladable, not only for
the next activity, but as required for the remamafethe life cycle.

3.4 SDLC Phases

The SDLC includes phases, for example ten phagissimodel; during
which defined IT work products are cesht or
modified. Thephase occurs when the system is disposed of and the
task performed isither eliminated or transferred to other
systems. The tasks and wandducts for each phase are described
in subsequent chapters. Not every project will ieguhat the phases be
sequentially executed. However, the phases arerdapendent.
Depending upon the size and complexity of the pipjehases may be
combined or may overlap. See Figure 1-1.

System

concept Planning
development phase
phase
Initiation Re qui re me nt
]Jh?!SE analvysicz phace
Disposition Design
phase phase

Operations and Devel opme
ma1Dnfe n3 oc e nt phase

pha:ze

y Integration
Implemen- ) _/'/ Ei
tation phase £ and test
phase

The initiation of a system (or project) beginsenra business need or
opportunity is identified. A Project Managehould be
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appointed to manage the project. This buwsneeed is
documented in a Conceptoposal. After the Concept Proposal
is approved, the System Concept Development Plegad

System Concept Development Phase

Once a business need is approved, the approachescfamplishing the
concept are reviewed for feasibility and appiateness. The
SystemBoundary Document identifies the scope tfe
system and requires Senior Official approvahd funding
before beginning the PlanniRbase.

Planning Phase

The concept is further developed to cdbse how the
business wilbperate once the approved system is implementedd, an
to assess how theystem will impact employee and customer
privacy. To ensure thwoducts andor services provide the
required capability on-time andlithin budget, project resources,
activities, schedules, tools, and revieare defined. Additionally,
security certification and accreditatiactivities begin with the
identification of system security requirements #mel completion of a
high level vulnerability assessment.

Requirements Analysis Phase

Functional user requirements are formallyefined and
delineate the requirements in terms of tada system
performance, security, and maintainability rneguments for
the system. All requirements alefined to a level of detall
sufficient for systems design to proceed. vdhuirements need to
be measurable and testable and relatethebusiness need
or opportunity identified in the Initiation Phase.

Design Phase

The physical characteristics of the gysteare designed
during thisphase. The operating environment is establisheghrma
subsystems antheir inputs and outputs are definednd a
processes are allocated résources. Everything requiring
user input or approval must decumented and reviewed
by the wuser. The physical characteristicsthaf system are
specified and a detailed design is prepared. b=
identified during design are used to creata detailed
structure of thesystem. Each subsystem is partitioned into one or
more design units omodules. Detailed logic specifications are
prepared for each softwaredule.

Development Phase
The detailed specifications produced durinhpe design
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phase ardranslated into hardware, communicationsnd a
executable softwar&oftware shall be unit tested, integrated,
and retested in a systematianner. Hardware is assembled and
tested.

Integration and Test Phase

The various components of the system are intedjiate systematically
tested. The wuser tests the system etsure that the
functionalrequirements, as defined in the functional nexqoents
document, aresatisfied by the developed or modified system
Prior to installing andoperating the system in a
production environment, the systadergo certification and
accreditation activities.

Implementation Phase

The system or system modifications are installetiraade operational

in a production environment. The phase is initistftdr the system has
been tested and accepted by the users pFase continues
until thesystem is operating in production in accordanggh the
defined user requirements.

Systems development life cycle model:
There are a lot of SDLC models. Sonmmelevant
models ardisculssed within the content of this course materi

Operations and Maintenance Phase

The system operation is ongoing. The system is towed for continued
performance in accordance with user requiremems,needed system
modifications are  incorporated. The  operationabystem is
periodically assessed through In-Process Reviewdet®rmine how the
system can be made more efficient and effectiveer@mns continue as
long as the system can be effectively adapted spored to an
organization’s needs. When modifications or chamgesidentified as
necessary, the system may reenter the planninggphas

Disposition Phase

The disposition activities ensure the orderlyrnt@ation of the
system and preserve the vital information abdl system so that
some or albf the information may be reactivated the
future if necessaryParticular emphasis is given to proper
preservation of the data processed by the systenthat the data is
effectively migrated to another systemn archived in accordance
with applicable records managemeagulations and policies, for
potential future access.

10
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3.5 Documentation

This life cycle methodology specifies whiddocumentation
shall begenerated during each phase. Some documenta&ioains
unchangedhroughout the systems life cycle whilethers
evolve  continuouslhduring the life cycle. Other documents are
revised to reflect the results of analyses perfarimelater phases. Each
of the documents produced are collected and stiorexd project file.
Care should be taken, however, when processes atemated.
Specifically, components are encouraged incorporate a long-
term retention and access policy for tebagc processes. Be
aware of legal concerns that implicate effectivenesf or
impose restrictions on electronic data or reco@mtact your Records
Management Office for specific retention requiretseand procedures.

3.6 Systems Development Life Cycle Models include

3.6.1 The Waterfall Model

This is the classic SDLC model, with a linear aadugential method that
has goals for each development phase. The whHterfaodel
simplifies task scheduling, because there arearative or overlapping
steps. One drawback of the waterfall is that itsdoet allow for much
revision.

3.6.2 Rapid Application Development (RAD)

This model is based on the conceptat thbetter
products can bdeveloped more quickly by: using workshops or
focus groups to gather system requirements; pnotagyand reiterative
testing of designs; rigid adherence to schedulé;ess formality of team
communications such as reviews.

3.6.3 Joint Application Development (JAD)

This model involves the client or endser in
the desigrdevelopment of an application, through a
series of collaborativeorkshops called JAD sessions.

3.6.4 The Prototyping Model

In this model, a prototype (an early approximatad a final system
or product) is built, tested, and then rdwdr as
necessary untiécceptable prototype is finally achieved
from which the completsystem or product can now be

11
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developed.
3.6.5 Synchronize-and-Stabilize

This model involves teams working in parallel odiindual application
modules, frequently synchronizing their codethwhat of other
teams and stabilizing code frequently throughout the dewment
process.

3.6.6 The Spiral Model

This model of development combines the feetwof the
prototypingmodel and the waterfall model. The spiral model
favored for largeexpensive, and complicated projects.

4.0 CONCLUSION

Systems development life cycle is a system by whidhlysts, software

engineers, programmers and end users buildrnrdtion systems
andcomputer applications has brought about diaciplined

approach teystems development. This has resulted in the tietuaf

project time and cost. It has also brought aboutsistency and
continuity in systems design and development.

5.0 SUMMARY

. Many organizations spend millions oblldrs each
year on the acquisition, design, development,
implementation, and maintenanceof information eayst vital to
mission programs and administrative functions.

. An SDLC is developed to disseminate proyaactices
to system developers, project managers, program/account
analysts and system owners/users throughout @anization.

. This SDLC methodology establishes procesiure
practices, andyuidelines governing the initiation, concept
development, planningrequirements analysis, design,
development, integration and test, implem@gona and
operations, maintenance and disposition mafiagement
information systems (MIS) within the organization

. This SDLC describes an overall structured rapph to
information management. Primary emphasis is
placed on the informatigydems decisions to be made
and the proper timing of decisions.

12
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. The skills of the individuals participating insgstem project are
the single most significant factor for ensuring gwecess of the
project.

. The SDLC includes phases, for example péases in this
model; during which defined IT work products are created o

modified.

. The initiation of a system (or project) beginbem a business
need or opportunity is identified.

. This life cycle methodology specifies which doentation shall

be generated during each phase. Some dodatian
remainsunchanged throughout the systems life eycl
while others evolveontinuously during the life cycle.

In  the next study unit, you will be exposed twexview of
information system development methods.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the key principles to adopt in the tgyeent of SDLC.
2. Briefly differentiate the models of SDLC.

7.0 REFERENCES/FURTHER READINGS

Information Resources Management (2003).The Depantrof Justice
Systems Development Lifecycle Guidance Document.

Norton, P (1995). Introduction to Computers.MacamnIMcGraw-Hill.

13
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UNIT 2 OVERVIEW OF INFORMATION SYSTEM
DEVELOPMENT METHODS

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Concept of Information System Development
3.1.1 Tacit method knowledge
3.1.2 Method use is a learning process
3.1.3 Evolution of Methods
3.2  Historical Perspective of ISD
3.3 Paradox to the Use of Methods
3.3.1 Low Acceptance and Use of Methods
3.3.2 Popularity of Local Method Development
3.4 Re-Evaluation of Method Use
3.5 Degree of Modifications
3.6  Frequency of Method Modifications
4.0 Conclusion
50 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Readings

1.0 INTRODUCTION

This unit introduces you to historical perspestivand
concepts iformation system development. It also exposes poRéd-
evaluationand use of methods in JSD. Finallyt i
examines the degreeaodification and frequency of method
modifications in ISD

2.0 OBJECTIVES

This unit of the course is designed for you to:

. understand the concepts and the evolutiar
information systemdevelopment

. identify some of the drawbacks ine thapplication
of developednethods

. answer the question of how popular are localgveaioped
methods

. be able to identify the degree to which methadsmodified.

14
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3.0 MAIN CONTENT
3.1 Concept of Information System Development

In designing and developing management infoilonasystems
despite the efforts poured into method developnaeck research, there
seems tdbe no universal agreement whether methodsuaedul

in ISD at all.Several fundamental questions on ISD methods are
largely unanswered. Of these questions two spe@ally important:
“are methods actuallysed in practice?” and“why are local
methods developed?” Tihmportance of these questions is
further emphasized because of d¢betradiction between
the great efforts made to promote twok methods and
their surprisingly low use in practice. In shothere are
thousands of methods available and new ones atacalty developed,
but at the same time empirical research reveatsnilaay companies do
not use them, and if they do then they have deeeldpeir own variants
As a result, it seems that method developmentasively easy since so
many of them exist, but methods dewvetbpy others
do not meemethod users’ requirements. We can find
reports and studies abonganizations which have found their
local methods applicable or even reported sucsesmses of method
use. These observations lead uatalyze two paradoxes of
methods in more detail, namely the msgeptance of
methods and the popularity of local methods.

3.1.1 Tacit Method Knowledge

The underlying paradigm behind many ISmDethods is
scientificreductionism. This rests on the assumptibat
the solution can bachieved through a sequence of steps,
decisions, and deliverables pre-defined in theethmd knowledge
(Fitzgerald 1996). The expectationafcomplete and explicit set of
methodical knowledge is, however, toarrow.

The dominant approach underpinning manyethods can
becharacterized as  “technical rationality”: situations in
practice can bescientifically categorized, problems are firmly
bounded, and they can be solved by using staneatdinnciples. This
view of development and use of methods is by n@ansewrong or
“bad”: it has produced a gredeal of knowledge about ISD and
led to the development of usefolitine procedures which
are generally known and used. In fact, ntf@n principle of
method development can be said to be poovide
knowledge about ISD which is explicit and kggble for
future ISDefforts. However, not all tasks of ISOit

15



MBA 815 MANAGEMENT INFORMATION SYSTEM

the view of scientificeductionism. In other words, it is not
possible to have full knowledge about the probl@and thus the
applicable method) beforehand, nor can pre-defmethod knowledge
cover all possible situations. Moreoyeart of theknowledge
related to ISD in general and krtowledge in
particular is tacit and thus can not bexpressed.
Therefore, we claim that the technicahtionality is
too narrowaddress and explain the use of methods as it fd&es in
practice. As aesult, it is our belief that system developm&an
not be completelgarried out by following pre-defined methods.

A liberating perspective to support method develept is what Schon
(1983) calls “reflection-in-action”.  Here, the fundamental
assumptions are uniqueness of situations and, ta¢ntuitive
knowledge. Part of our knowledge of ISD is baseaduor reflection on
the situations in which we find ourselves, ratben being found
solely by using predefined methods. Thus, m#tho need
tobemaintainedbasedpractice, transforming tacit
knowledge into explicit knowledgd&he importance of tacit
knowledge partly explains the low acceptance as& of methods,
and why successful ISD efforts can be carried oumethodically
(Baskerville et al. 1992) without the use of anyplkcit’method. Hence,
method is not everything. On the other hand, I8D efforts cannot
be <carried out based on pure intuitioancknowledge
(Jaaksi 1997). Therefore, we see the views of cede-in-
action and technical-rationality as compdatary views of
methoddevelopment and use: both explicit and tacit kieolge are
necessary
and useful for successful ISD. Accordingly, a goonethod should take
both aspects into account, on the one hand, prayikihowledge which
can be rigidlfollowed as
hulm

3.1.2 Method Use is a Learning Process

The other assumption behind scientific reduction{$itzgerald 1996)
isthattheleveloper caobtaindetaileBnowledge about thetsation
and about applicable methods. This viewpeeis
thanecessary knowledge about the method, whethetdtisor explicit,
is available beforehand. In addition to thexpectation of
complete anaxplicit methodical knowledge the introductiari
methods as readilgvailable“routines” is seen as being
easy, and the use ofsamed to lead to solutions which are
repeatable. For example, one of the goals of (G&meron 1989) is to
eliminate personal differencesnd even creativity from the
development process. According to thisw the key
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problem for IS developers would be to seléoe right
method rather than to use it.

We question this by emphasizing that method $sa i learning
processin  which the current level of expertise is
crucial to successfyt urtis 1992, Hughes and Reviron 1996). The
learning process occurs at two levels; in the danwdilS, and in the
domain of ISD. The former means learning about esssftl (or
unsuccessful) ISs. The latter medingt any organization that builds
ISs, not only delivers systems - thalgo learn how to carry out
ISD, and use methods. This learning abmgthods means that
they gain experience about the applidgbilof methods.
This experience can complement the method knowledgey
already possess.

Another factor explaining the Ilow usef omethods is
organizationssurprisingly shallow knowledge and experience of
methods (see Aaen et al. 1992), and their poorbiltgao manage 1SD
(see Humprey 1988).or example, a survey by Aaen et (4P92)
observed that more than half of the organizaticossidered their
knowledge and experience miethods small. Similar results have
been found in other surveid. Smolander et al. 1990).
Research on software process matyHiymprey 1988) has
shown that understanding of one’s own work mustguae any further
steps in method definition and improvement.

3.1.3 Evolution of Methods

Instead of viewing methods as finishadgticles, a view
which fewmethod promoters take, methods must be viewed &om
evolutionaryperspective. Shifts in method knowledgee a
known (Joosten andchipper 1996) and an examination of current
developmentssipblde field of object-oriented me#jod workflow
methods or business process re-
engineering methods gives no reason to expecthisatvould change in
the near future. An indication of method evolutisrthat organizations
must deal with different method versions, introdmesv method types,
such as object-oriented methods, and abandon oildoate which have
been foundinapplicable fornewtechnologiesandapiptina
(Bubenko and Wangler 1992).

Basically, two different types of evolution exi#tose reflecting general
requirements of technical evolution andusihess needs,
andthoseelevant to the ISD situation at hand. The fornmeslsl with the
general historical perspective and the latter wittw these general
requirementsare adapted into local situations anaw h
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they affect the methaolution.
3.2  Historical Perspective of ISD

The method literature includes several reviewshef development
and use of ISD methods (e.g. Welke and Konsynski801
Bubenko1986,Norman and Chen1992, Moynihan diaylor1996).
Most of thesexplain method evolution though an
interaction with available amerging technologies which are
used either in the developed systems or in thettol3.

Bubenko (1986) analyzed methods from a historical
perspective: theeed for methods has grown while the complexity
and size of ISs has increased. The earliest rdstivere developed in
the 1960’'s when the firdarge scale batch and transaction-
processing systems wateveloped. Furthermore, the emergence of
databases in the 1970’s ledtkee introduction of data modeling
techniques. At the same timtuctured design and
analysis methods derived their origins onfrstructured
approaches and from the evolution in ogpmmming
languages. Similarly, Welke and Konsy(k880) characterize
advances in technologies, such as database maneiggyséems, which
were reflected in ISD methods. Likewise, today ¢hsarveys could be
extended to object-oriented technologies,obile phones,
businesgprocess changes, and multimedia. As a tre¥\elke
and Konsynski emphasize that method devetomdrould be
aware of technologicalevelopments, as they form one
key factor in improving andaintaining methods.

Likewise, Norman and Chen(1992) explain method lian in
termsofan evolutionofapplicationsdeveloped.Theya&ksdevolution to
CASE tools. Although they primarily discuss the letion

of CASE, a close connection to paraledlvances in
methodsrec ognized. For them new applications drivee t
creation of methodand laterlead to the development
of CASE tools. Thus,eslelopers should follow advances in
technologies which could supparew forms of ISD methods. For
example, the emergence of graphuesér interfaces and CASE
tools supported the introduction and usemethods (Chikofsky
and Rubenstein 1988).

Another indication of a method’s historical eviodun can be found

by studying different versions of commercialethods such
as SDM(Turner et al. 1988), and SSADM (CCTA 1995). Thesze
developedover long periods of time. For example, SDM
(System Developmerethod), has been developed and updated
since 1974 because of thehanges in software tools, organizational
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impact of ISs, and the need to support system eaamice (Turner et al.
1988).

3.3 Paradox to the Use of Methods

3.3.1 Low Acceptance and Use of Methods

Although the capability of methods to iope the
productivity and quality of ISD has commonhbeen
acknowledged, systematic use nadthods is still surprisingly low
.Thus, there is a paradox here between the claiatbagntages of
methods, which should indicate high use, and thempircal

observations revealing low acceptance of methothisparadox is
further emphasized when we consider the amoointvork both

industry and academics put into the dgwalent and study
of methods.

The low acceptance of methods is regbrtby many
professionals,confirmed by empirical research and
recognized in many studiéscusing on the use of tools. For
example, Yourdon has estimated tbaty 10% of software
professionals have actively used structmettiods in their
daily practice, and 50% of organizations havedhem at
some time. Nevertheless, 90% of developers asmilir with
structured methods, emphasizing the low acceptaheethods.

In addition, several empirical studies ore tluse of methods
or toolsconfirm the estimations on the Ilow usef
methods. A study blitzgerald (1995) into 162 organizations
observes that only 40% of theapply methods. Another study
by Necco et all1987) into97 organizations shows that 62% of
companies used a structured approach. A study gyHet al. (1995)
indicates that method use can be as high as 82%aAde seen, these
studies have different or even conflicting resul@me reason for the
variety lies in the selection of the sample andthe definition of
‘method use’. First, samples are not homogene&as. example,
Fitzgerald (1995) included small companies whichd dnot
have large |ISD projects, companies which applpackaged
software, and companies which had outsourced 13i@s& companies
were alsofound to be less favorable to the use noéthods,
which explains thdower use rate found. On the other
hand, studies concentrating method use normally show
higher rates of method use, 6€8% inHardy et al. (1995).
Nevertheless, a study by Russo et al. (1995) wiadused on
organizations using methods still foundhatt7%  of
organizations which had claimed in an earlier syrtecehave a method
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did not use it. Hence, even if the samptganizations would
be thesame, respondents can have a different understanflwhat
methods and method use mean.

Second, distinctions between levels of thoé use is
important,especially the borders between systemata-
hoc, and no use ofethods. What does it actually mean when
ISD professionals say thatthey follow some methoB®r example,
how fully should method use be defined and doaue® how
completely should they be followednd how widely spread
and obligatory method use should be amorganization
before we can make a judgment that methods atealic
used. For example, although in the survey by Hatdyl. (1995) 82% of
organizations claim to use methods, it does notmtbat they always
follow them. In a partial solution tohig problem,
Fitzgerald(1995) suggests a distinction between formalized @on-
formalized methods: a formalized method denaesommercial or a
documented methodnd a non-formalized a non-commercial or
an undefined method. An organization’s ownetimods could
fall into both categories. Bgonsidering only the use of
formalized methods the rate of method use dropsiderably: from
40% to 26% (Fitzgerald 1995). A field study
by Smolander et al. (1990) partly confirms thdselings by showing
that the methods applied were mostly a cbbe of loosely
coupled informal techniques. Moreover, Russt al.(1996)
characterizes method use based on frequency —absegs, seldom
or occasionally — to find out the adherence to mésh This
categorization shows that most organizations haaingethod actually
apply them (66%).

Thus, the diversity of the meaning afiethod use
and th&nowledge regarding how methods are dgtua
used explaingifferences in survey results. It seems tha tise

of surveys to studynethod use and commitment to methods.

Empirical studies, however, reveal the major bésefnd drawbacks of

method use. Major benefits include enkeanc
documentationsystematized ISD process, meeting requirements
better, and increaseer involvement (Smolander et

al.1990, Hardy et al. 1995).

Organizations which do not use methodsnsier the
improvementaused by methods to be modest: methods
are considered labartensive, difficult to use and learn, and as
having poorly defined and ambiguous concepts (M@CI1989,
Brinkkemper 1990). Methods are also seen as higitnd slowing
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down development, generating mobeireaucracy  and being
unsuitable(Smolander et all990). Hencejntroduction of a
method changes the prevailing practices of ISD tachs
an extent that the method is abandomed at least
its usevoluntaryto summarize, method developers have
partly failled in introducing methods whichvould be
acceptable by the ISD community at largeeréh is some
empirical evidence which explains whichspactsmethods
and their use situations influence  their
success(or(Wilyne)koop and Russo 1993).

3.3.2 Popularity of Local Method Development

A paradox that arises is the use of local methoa®ntrast to applying
third-party methods (i.e. commercial or text-book methods).
Surveysinvestigating method use in organizations al \as case
studies andlescriptions of organization specific methodgesd
that organizations tend to develop their own I@ealiants” of methods,

or adapt them ttheir specific needs. Hence, there is aagax
here between methatkvelopers proposing situation-independent
methods and method users who have developed isiittzdund
methods.

Surveys indicate that local methods ameore popular
than theircommercial counterparts. This partly explaithe
low acceptance &ZASE tools which normally necessitate
the use of a fixed methosimong the surveys, both Russo et
al. (1995) and Fitzgerald (1995) show that 65% hed brganizations
which use methods have developed them in-houseir thwn method

is preferred over a third-party one. Otlstwndies obtain similar
figures: 62,5% (Flynn and Goleniewska 1993),42%ugso et
al. 1996),36% (CASE Research Corporation cited
inYourdon1992), and 38% (Hardy et al. 1995) of
organizations have

developed their own methods. Hardy’s study, Herinore, claims
that88% of the organizations adapted the thods in-
house; the sanpmercentage was found in the study by
Russo et all1995). Thus, although organizations develop tbein
methods, methods need to be adapted to differaet situations in the
same way as with third-partsnethods. This means that
organizations’ own methods do wompletely fit with the
use situations in their projects. Some isw(Hardy et al.
1995), however, have found that organizations whitiave
developed their own methods are more satisfied thigim than users of
third-party methods. This is quite obvipusnce otherwise
the localmethod would hardly have been developed and magdaiOn
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the otherhand, few would announce that they have
developed abadmethodhus, it seems natural that methods
developed locally are consideteetter than third-party methods.

Unlike surveys of method use, surveys of local méttlevelopment get
surprisingly  similar  results, although itwould be
expected that thdistinction between local and external methods as
well as between levels of adaptation would be mdrticult to make.
However, since surveydo not go into details, they do not
provide answers about what local method dyrekent
actually means, or what aspects of oeimowledge are
modified.

To sum up, many of the organizations or projectewhpply methods

do not use the methods proposed by others. n@nial methods
aremodified for example by simplifying or by combmg them with
other methods (e.g. Jaaksl997), or then organizations
develop their owmethods. This is noteworthy since commercial
methods claim to have a well-thought out concepstraicture together
with process models and guidance which have wbskecessfully in
other ISD efforts. Thesmethods are furthermore backed by
manuals, training programmitorials, and tools, necessary when
introducing methods. The reason for local methogetigpment can not
be simply a negative attitude towards somethingetbped outside the
organization (i.e'not invented herdttitude). Development of a
local method requires significant expenditur@ resources
which  would not be needed if commeron@thods were
applied. The relatively high costs, need for resesrandrecognized
ad-hoc  method development practi¢€snolander at al.
1990) would also discourage local method developra#arts. Thus, it
seems that the need for more applicable methosis ggeat that it leads
organizations to develop their own methods, eitrganization specific
or project specific.

3.4 Re-Evaluation of Method Use

The two paradoxes above raise several questaomit the
acceptancend applicability of methods in generand
commercial  text-bookmethods in particular. For example, why
develop commercial methods yet another modeling approach if
hardly anyone is going to use Based on the paradoxes we take a
different starting point and re-evaluatee prevailing view of
method use. Instead of viewing methmdigersal, fixed,
and readily applicable mechanisms for trureentalproblem
solving we view methods more as being situmbound and
describing only part of the knowledge necessary$D. Methods are
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related to an organization’s current level of exiger and they are under
constant evolution in organizations which gpphem.
Thus, theevaluation of method use describes a new underataiod
methods and seeks to explain the popularity ofl lmehods.

The re-evaluation does not mean thatthods should
not bestandardized or situation-independent, oratt
commercial text-booknethods should not be developed. At least 14%
of organizations are still using text-book epmmercial methods as
specified and without adaptation (Fitzgerald 939

Thesemethodsalsoprovaeint for development of local
methods. In this unit we are, howevasncerned with the rest of the
organizations: those which develop thewn methods, those
which adapt available methods, and thagmnizations
which could benefit from methodical supgpooncemethods
have been defined and constructed to meet thetimg@mcies.

3.5 Degree of Modifications

The degree of modifications defines how large thenges are that are
made to the local method to improves iapplicability.
Thesemodifications can be (cf. Harmsen et al. 1994):

This classification allows us to distinguish howahwa method used in

an organization differs from other methods. Therdegf modifications

could also compare two changes at diffetames inthe

samemethod by analyzing the number of methaingonents
changed at each time. This alternative medlision is
excluded here because ases are not reportedich detail that
categories could be formed.

Hence, in the following, each degree ofethod
modifications isdiscussed by analyzing the current method in use
(instead of the current changes).

1. Selection Paths within a Method describe oneteeme of ME.
Here the only possible modification aft@ives are those
provided by the method (i,e. Dbuilt-in  Xileility), and
thus ardimited to a few contingency factors.xafples
of these contingencies include development of small versagd
systems, the use of prototyping, and the use dicapion packages. Itis,
however, unrealistic to expect that md&ho should
include a much larger set of contingesiciand condense
them intomodification guidelines (Hardy et al. 1995).

2. A Combination of Methods for internaluse
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occurs when ahosen method, and its possible selection
paths, does not meet tl®tuational contingencies. In a
combination the local method Ilmsed on the constructs
offered by several commercial methods, and pardgeld on
modified or totally new constructs. A study byska et al.
(1996) shows that 37% of the methods used in
organizations is combinations of commerciahd in-
housemethods. Accordingly, the adaptation can be caraded
either bycombining available methods or by modifying a
single methodor internal use (e.g. Bennetts and Wood-Harper
1996, Nuseibah et al. 1996).

3. An Organization or a Project whiatkevelops its
Own Methods faces situations which are outside theosget
situationsto which known methods are suited. Minor
modifications intcknown methods are no longer sufficient, and
thus the developed method does not have any Cietaive”
among other methods.

Ryan et al(1996) characterizes this category as edfort
to develop new conceptual. An example of a compaich has
developed its own methods is USU, aonsailting
company (reported in Nissen et 4ab96). The method
developed, called PFR, focused on rapid requirésneapture in
team workshops and individual interviews.

Locally developed methods are often aber®d propriety
andinformation about them is difficult tabtain. Many of
the methodswhich can today be characterized msnavcial have a
background inan organization’s internal needSor example,
Business SystemsPlanning(IBM1984) was originalgveloped to
solve the problemswhich IBM noticed in the mamagat of its own
ISs. Similar historiesare shared by Objectory Jacfbson1992)
and Octopus(Awad et al.1996).

3.6  Frequency of Method Modifications

The frequency of method modifications, explains laften a method is
changed. More specifically, it measurewh often
changes inituationsare reflected in methods. From the |labée
cases four basic categories can be found:

1. Method Modifications Based on  Advancesn
ExternalMethod Knowledge are typical in organizations veher
methodsfollow a national or industry standardr a
method-dependei@ASE tool. Thus, new
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versionsare the resulfdecided modifications. Because
of the slow standardizatiqganocess such modifications are
carried out infrequently, and dwt necessarily relate to
organization specific situations.

Similarly, if the method is supportedy ba method-
dependenCASE tool, the vendor can dictate the frequency of
new versionsMethod changes in this category do not
normally occur moreften than once a year.

2. Method Modifications Based on Changes an
Organization’s ISD Situations deal withcd method
development in which contingencies related the
whole organization change and are reflected in methods
Examples ofsuch changes are outsourcing ISD,dating new
technologies(e.g. Bennetts and Wood-Harp886),or
starting to developew type of IS. Hence, the relevant
contingencies here are tkame for the whole organization).
This type of organization-wide method change cactupenany
times a year.

3. Method Modifications on a Project-byoject Basis
areconsidered inures which need to be rmadppo
methods Modifications are not made during the method use bu
only at thebeginning of every project. Because each
project is dealt witlndividually this approach is relevant to
project-based ME. Thehanges in methods are always
based on the schedules of phnejects (i.e. a timeframe of
months in general).

4, Continuous Method Refinement happens enwhlISD
contingencies are uncertain or change rapidlg, when a
new method or methods are used in a new area. Although
methods ar¢ypically introduced as a whole, the ME ef$or
analyzed showhat method adaptations occur frequently during
an ISD project.

These modifications do not occur only at the indiinal level, but also in
ISD projects, and in the longer rum ithe
rganization.

4.0 CONCLUSION
Based on the IS research literature, thegppear to be at
least threepossible ways to research method use. The firdbis

continue the widely followed research approach tevelop new
situation-independent and universal methods, @®mp them

25



MBA 815 MANAGEMENT INFORMATION SYSTEM

conceptually (e.g. frameworks), and use themases. However, this
approach, despite its use in multiple studies peoven to be
inadequate for resolving problems relatediie wider acceptance
of methods. The second option IS tourspe
comprehensive empirical studies on methods instegakenvironments.
Although this proposition is basically reect, it is not
a realisticapproach for today’'s organizations. Thairdt
option is method engineering: to focus omechanisms
that support local methagvelopment and use.

5.0 SUMMARY

. In designing and developing managemémiormation
systems despite the efforts poured into method
development and researdhere seems to be no universal
agreement whether methods are useful in ISD at all.

. The other assumption behind scientifreductionism
(Fitzgerald 1996) is that the developer can obtdetailed
knowledge about the problem situation and aboutlicgipe

methods.

. In addition, several empirical studies on thse of methods or
tools confirm the estimations on the low use ofhods.

. The low acceptance of methods is reported byany

professionalsconfirmed by empirical research and
recognized in many studi@gusing on the use of tools.

. The wunderlying paradigm behind manyD I$hethods
Is scientificreductionism. This rests on the assumption that
the solution can bachieved through a sequence of
steps, decisions, and deliveraljesdefined in the method

knowledge.

. Method developers have partly failed in introithg methods
which would be acceptable by the ISD communitiaage.

. Methods are related to an organization'srenr level of

expertise, and they are under constant evolution
organizations which applshem. Thus, the re-evaluation
of method use describes a navderstanding of
methods and seeks to explain the populaoflocal

methods.

. Many of the organizations or projects which lgppethods do
notuse the methods proposed by others. mEncial
methods are modified for example by simpltyi or
by combining them witbther methods (e.g. Jaaksi 1997), or
then organizations develop their own methods.

. Method developers have partly failed in introdgc methods
which would be acceptable by the ISD communityaage.
There is somempirical evidence which explains which
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aspects of methods atikir use situations influence
their success (or failuré)Vynekoop and Russo 1993).

. An organization or a project which developsatsn methods
facessituations which are outside the set afiagions to
which knownmethods are suited.

In the next study unit, you will be taken thrbustrategic planning
for design of information systems.

6.0 TUTOR-MARKED ASSIGNMENT

1. Identify and compare the paradox tiee use of
InformationSystems Design methods.

2. Discuss the concepts behind the dgweént of
informationsystem methods.

7.0 REFERENCES/FURTHER READING

Information Resources Management (2003).The Depentraf Justice
Systems Development Lifecycle Guidance Document.

Norton, P (1995). Introduction to Computers.Macam/McGraw-Hill.
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UNIT 3 STRATEGIC PLANNING FOR DESIGN
OF INFORMATION SYSTEMS

CONTENTS
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4.0 Conclusion
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6.0 Tutor-Marked Assignment
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1.0 INTRODUCTION

This unit introduces you to strategioformation systems
planning, factors that initiate strategy information systeanping,
major contentf information system strategic plan and
hierarchy of company'strategies.

It also exposes you to the importance’'sd apenefits
of strategic information systems planning, factors
responsible for the failure wofformation system strategy and
how to develop an information system strategy.
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2.0 OBJECTIVES
The objectives of this unit among others are far {m
. understand what is strategic information teys planning

and howthe concept associates with the general principle o
strategic planning

. identify the factors that initiatesragegic information
systemplanning
. be able to know the major components of
aypicalinfsystem planning
. beabletoknowthestepsthathastobe tadgrptrategic
information system plan for an organization
. answer the question of factors that influence tutput of a

strategic information system plan.
3.0 MAIN CONTENT

3.1 Definition

Strategic planning is the process by which an argdion identifies its
businessobjectives; selects the acceptable meathieve them;
initiates the necessary causes of action and albocaf resources
Neither general strategic planning nor informaggstems planning are
simple activities but most managers wilhysthat they
perform moreeffectively if they plan and stick to the objectvef the
plan.

Despite ahistoryofneglected planning,informatiosystem and
developmentneed effectivestrategic planning asmuahdiore
than other functional areas. Just abkerotfunctional areas
information system consumes a portion ofganization’s
finiteresources. Without a clear view of vdthe aim
Is(planning)allocation of resources is unlikely to match thalue.

Information system must accommodate rapid teclyiodb changes, its
projects are often very high cost, anohcreasingly
competitive,organizational well-being depends on infation
system deliveringhose systems that enable the business to function
effectively. Planning and implementing an apprderianformation
system strategy producése  organizational confidence that
information  system  will cosffectively  deliver those
strategic systems. Systems without planmirigmean for most
organizations not only financial loss, but addiabdburden and
often greater cost such as lowered stafforale,
opportunities,  continuous  management forbtilgg and
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customerdissatisfaction. Planning helps an organizationdentify it
information need and find new opportunities forngsthat information
and it defines the activities needed to implemkeeatahosen strategy.

While management information system produc@formation
that assists managerial decision-making, informatieystems
strategy is aplan for information system and their supporting
infrastructures whiclmaximizes the ability of management to
achieve organizationabjectives.

Underlying all management  activities in governmenand
organizations is information, made wuseful and lakée through
information systems.

Many organizations have invested in informatiorhtextogy to improve
their information system but done so in bad adhaomer, dealing with
each new system on its own merits. Some oegkmag mechanism
is therefore needed to guide and coordinate ube of the
information technology. Information system strategy is such a
mechanism.

Information system strategic planning consists s¢mes of steps from
identifying organizational objectives to daing information
systemresources, to prioritizing future infornmati system
developments tdetailing an implementation plan. As a strategi
exercise affecting thevhole organization, it must involve senior
management

An organization’s information strategy and th&armp that documents
it must be consistent with:

. Its corporate plan

. Its management review of the role offormation
system in therganization, and

. Its stage of maturity of use and managementamédion system.

3.1.1 What Is Strategic Information Systems Planmig?

Strategic information systems’ planning ia disciplined,
systemati@approach to determining the most effectiand
efficient means dfatisfying organizational information needs. It is
a top-down, structured approach which, to be ssfagé must employ
technical and managerigirocesses in a systems engineering
context. Under this approach, ttteracteristics of the system’s
hardware, software, facilities, data, gpersonnel are identified
and defined through detailed design andlysis to
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achieve the most cost-effective system $atisfying the

organization’s needs. The process mushsider system’s

life cycle management, and the organizaiorpolicy and

budget as important integral factors, anuohclude all

organizational participant¢e.g., managers, users, maintainers,
operators, and designers) throughout the prodésis. an iterative

process in that changes identified during thecgss must be
evaluated to determine their effect otompletedanalyses.

Strategic information system’s planning 0t a one-time

event, it should be revisited periodically to emsarsystem’s continued
viability in meeting information needs danachieving long-

termmissions.

3.2 Factors that |Initiate  Strategic Infornation
SystenPlanning

Information system planning like any planning, @&t a one-off activity,
ideally it would be a continuous cycle synchreadzvith or better yet,
embedded into the cycle of (general Iess
planning. Given rganizations may address information
system’s planning differemtays, there is still a potentially
common circumstance that requiresassessment of the

information system’s strategic planning. Short-term
plan elements of the plan will naturalkequire frequent
revision reflect technological changes. The reassessment

referred here i®ng -term element that provides the sense of
direction; the what of the plan (the short-teri@neent providing the
how of the plan).

Three common circumstances that initiate and #tierobjective of an
information system’s plan are:

. Major Corporate Changes
. External Competitive Opportunities or Threats
. Evolutionary Changes in information System Miyur

3.2.1 Major Corporate Changes

When there is a major corporate change the syngpaymusually plain

to see. The collective result of new owners, mamesgg, rationalization
programmes, restructuring exercises or othecorporate
changes is aiteration in the real or perceived role of infotioa
system in matchinthe needs of the new business. There is now a
different business thateeds things from information system. If
these obvious symptoms are present, then the i@fioom system’s
strategy is likely to have as its objective, tefinition of new role
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for information system. Its scope will be uncertdut the emphasis is
to build upon senior management to the changing oblinformation
system within the new organization.

3.2.2 External Competitive Opportunities or Threats

The likely symptoms of this type of change are @heergence of new
markets and/or products that may be createdtoymation system
or the competitive need for major cost factor

changesandperformance. Again this need may bergied by
information system
itself, or the awareness of new challenges andrddgas emerging, and
yet again opportunities/threats may be arivby information
system.

This set of circumstances is likely to produceanphhere objectives is

to move information system’s resources in the widesse of the term,
into the new but long-term commitmento t high
benefits or thregbrotection. The scope of the plan
created to respond to theseumstances is likely to be
much more limited than the strategpesduced in other
situations. This plan focuses efforts andsourcesipon those
areas where the most good can be achieved. The asmplof
the plan is to exploit information system sgdrs and weaknesses
of the competitors by being entrepreneurial andelbping new
attitudes, skills and uses of information system timese new
commitments.

3.3.3 Evolutionary Changes

Probably a more frequent reason for sseasing the
information system’s strategy is that im@tion system
itself experiences an evolutionary changelhe most
noticeable symptoms of this atenging view on the required
level of control over information system or its lged allocations, and/or
the degree of dissatisfaction expressed by ewery@rowing is
always painful since moving from one stateaiother generates
fears and anxieties. Under these circunes® thplan’'s
objective is to get and keep the senior managencentmitment,
if not already present, and to demonstrateanaged
evolution. Theemphasis is upon setting and resetting resourc
levels and styles aneleasing and controlling information system in
the appropriate way for the stage of growth.
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3.3  Major Contents of Information System’s Strateqc Plan

The content of a given organization'srategic planning
may vary widely depending on its parteoul emphasis,
and it should not be forgotten that th@ocess would
tend not to be captured in the ptacgument but are
nonetheless real. However once created, the plan ais
conception of the future and therefore aims toechiwo things:

. Clearly identify where information syste intends
to go, and tavoid the danger of getting lost i.e. taking
courses of action that do not contribute to the@Venission.

. Provide a fundamental set of benchmasdds that
progress in thigpurney can be monitored.

Despite the possible variety of formats, ist possible to
identify thenecessary core elements to the information system p
which are:

1. A clear statement of the information systeneotiyes, that gives
a clear sense of direction i.e. where the orgaioizatishes to be.
2. An inventory and assessment of bdtle current

organizationalkapabilities and problems resulting from current
practices i.e. where the organization is now.

3. A concrete implementation plan that translates sense of
direction and knowledge of the start point intoavigable route
map, i.e. how to get from point’'l’ to ‘2’. The plan must
identify both long-termand short-term actions and
resources allocations. Additionally, thiormation
system’s  strategic plan must acknowledgéhat
organizational change is an almost irablé
corollary to thelanning process.

Ward, in his model of a planning process, suggisisthe information
system’s strategic planning should contain threpneements:

3.3.1 Business Information Strategy

This indicates how information will be usetb support the
businessPriorities that the organization has for systemgebtigpment
are definedn general, perhaps by suggesting a pootfabf
current and requiredystems. It may outline information
requirements via blueprintgplication development of the future
are defined.
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3.3.2 Information System Functional Strategy

This indicates what features and performance tharozation will need

for the system. It demonstrates how thesouarces will
be used,provide policy guidelines for the information resos
management angerhaps policies for communication networks,
hardware architecturepftware infrastructures and management
issuessuch as securitgevelopment approaches, organizations and
allocation of resources.

3.3.4 Information System/Information Technology Stategy

These define policies for software amdrdware; for
example, standards to be wused and any stand on preferred
suppliers. These aldefine the organizations stand on the information
system organized. For example, whether it is tocbatralized or
distributed, what are to be the investment, vermmd human impact
policies, and information systems techniques.
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3.4 Hierarchy of Company Strategies

Corporate ér-«""/ Sﬂis btrareg's\b

Level Divisional Divisional
Strategy
Strategy
Divisional Strate
Business Production é,/ v Nﬂm’ketmg
Level Strategy Strategy
Functional T 4
Comnminication Level Strategy
Strategy
Manual System
Strategy
Software Hardware Data
Voice
Strategy Strategy Strategy
Strategy
Planning Staffing
Strategy Strategy

! il ‘I] ‘LV v

Policy Guidelines and Implementation Decisions
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3.5 Benefits andimportance of Strategic Information
Systems Planning

Information systems are important toolr f effectively
meetingorganizational objectives. Readily availablepmplete,
and accuratenformation is essential for making infoed
and timely decision®eing unable to obtain needed data, wading
through unneeded data, or inefficiently processiagded data wastes
resources. The organization must identify its infationneeds

on the basis of adentification and analysis of its
mission and functions to be performed, who is tofggen them, the
information and supporting data needed to performhe t

functions,andthe  processes needed to

mosstructure the information. Successful inforiomat
system developmenand acquisition must include a rigorous and
disciplined process of da@athering, evaluation, and analysis
prior to committing significarfinancial and human resources to
any information system development. While implenmentsuch an
approach may not preclude all informatiogystem acquisition
problems, it should produce detailed knowledgeorganizational
missions and operations, user informationeeds and
alternatives to address those needs, and an opeiteaiile architecture
that is expandable or that can be upgraded to fukee needs.

A successful strategy brings the following benefits

. Information  System opportunities and dsee are
identified andprioritized according to the organization’s
fundamental objectivasther than to technical criteria

. Top management develops commitment tosteategic
vision forinformation system
. Methods for future information system’s develapm

management and investment decision are specified

. Compatibility between information systems is wesl, thus
avoiding wasted investments.

3.6 Factors for Failure of Information System’s isStrategy

Information system is planning may falter when:

. There is little demand for information andittle
experience of th@roblems caused by an adhoc approach to
information system

. There are insufficient in-house skillan strategic
planning; IS analysis, design and managinganagement
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services; and projeatanagement

. Organizational sub-unit resists this top-dovgpraach

. The required participation, openness and feddaee not present
. Departments are unwilling to share their infotimra with others

. The external environment is too ubka to permit

long-termplanning.
3.7 How to Develop an Information System Strategy

Overall, the strategic planning exercise answaeetlquestions:

1. Where are we now?
2. Where do we want to be?
3. How do we get there?

Information System strategic planning [@esented as a
complete,objective, depersonalized, step-by-step processolise, in
reality, no process is like this. The steps recomhed must therefore
be taken ampproximate parameters within which fadibl
political process o&rgument, negotiation and iteration will take
place.

First, create a strategic decision-making- th® Steering

Committee.This will consist of departmental heads and IT ngana
with the clout to push through change. They setsitwpe by deciding

which of the steps presented is relevant. Theytlsetresources for
strategic planning, make decisions on the optiaggested, and ensure
plans are implemented. Teams to produce strategert and to

implement the action plan are also required.

Therefore the following are required ideveloping an
informationsystem strategy:

1. Understand Organizational Objectives

Information systems help the organizatioachieve its
objectives. Ifobjectives are not known, use short-term plangeats
even though thismakes it difficult to prioritize and
review IT's contribution targanizationUndertake a
survey to outline and prioritize bodhganization’s
information  related opportunities  presentethytechnological
developments.

2. Establish Organizational Information Requiremerts

Identify the informationrequiredtosupporttheorgatian’'s  key

activities. Information may be generic darshared across
the organization or specific to a particular sub-urfterformance
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indicators, information flows and timeliness ofaate identified.

3. Outline Generic Systems and Technologyo Meet
Organizational Information Requirements

Provide a generic description of informatieystem required

and thetechnologies on which to base them. For

example, there migltverlap in the informationneeds
of organizational unitsAfinancial information

system could be proposed, based on a compateork. Present

alternative solutions with their costs and impiicas.

4, Conduct Information System Audit
5. Survey the organization’s existing informatia-related
resources

This audit includes organizational structure astdffing; papebased
records; computer application with thelmardware software
and networks; IS undergoing or awaiting developmantl sources of
training and support. The gap between eaxsind required
Information System is identified.

6. Determine Major Issues Affecting Information Sygtem
. Finance and skill constraints
. Socio-cultural constraints including politicalregsures, the

relatively slow rate at which  organizations can
assimilate new informatiosystem, and difficulties of ensuring
staff participation in information system implematnn

. Short-term need to improve paper-basedords versus
long-termneed to computerize them
. Conflicting forces of centralization, stardization and

decentralization, if information and staff at@ move freely
within the organization, then standards for data ifems
software, hardwarand networking must be imposed.
The spread of open standaroslependent of any

individual vendor, is helping but organizational
units are to build their own microcomputer-basetbrimation
system

. Technical issues such as down-sizing, thatthe move away

from information system based on single, largainframe
computers tccheaper, easier information system based
on networks ofmicrocomputers

. Access to and attitude of informatiorsystem
vendors andevelopers.

7. Decide Information System Priorities and Stratgies
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Consider the finding so far with thanformation
systems SteerinGommittee; provide a broad indication of system
priorities, and choosbetween alternatives such as different types
of technology. Full costand benefits are impossible to
estimate with any real accuracy. Cbsetiefit analysis should
therefore be treated as an informed sguassisting a
prioritization process decided more ont gieelings and
organizational, political factors.

8. Estimate Alternatives and Decide about

. Implementation by existing computer @nt by
delegation tandividual units, by creating a new information
system organization, or by contracting out. Thidudes:

- System Development, that s, creatingew
system in-housfroviding a better fit to needs) or by
buying a package fromoutside (providing a quickezaper
solution).

- Training, using in-house technical stafr in-
house users, @endors or external users

- System Operation that is, running and
supporting computesystems with in-house staff
or contracting to a facilityanagement firm.

. Procedure for tendering and selecting externaglychased
services.
. Standard methodologies to wuse for informationstey

development.

9. Determine Role of Financial and Human Resources

Provide core specific details on funding, itsreeuand time-scale; on
any new organizational structures; on managemieméw information
system and related organizational changes; on Rél& seeded and old
skills no longer needed, and implication for tragnand job.

10. Detailed Action Plan for Strategy Implementaton

11. Manage, Review and Evolve Information Systemti@tegy
Strategic planning is a continuous process. Comalyleeview the plan at
the end of the strategic framework period or eailiecircumstances
change or if objectives are not attained.

Information system strategic planning tales months to a
year to complete, and usually provides aatsgic framework
for a five-year period. It produces a astgy report
containing evidence, analyseguments, and proposals on the
steps outlined above. This is circulatedsinortened form as a
strategy statement. Once implemensdctegy will often
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produce cross-organizational information system.
40 CONCLUSION

The purpose of strategic planning for informatsystem is to identify

the most appropriate targets for technologiogphp®rt, and to
schedulethat technological adoption. Also, it is dabie to plan
ahead for thénformation system function and that planning dddie

at a strategic, organizational level; it should he at the project
planning level, that isvhere decision has already been taken
about which project is taonplemented. Orderly planning
allows information system to focus on higher levétgan simply
completing projects.

5.0 SUMMARY

Strategic planning is the process by which agabisation
identifies its business objectives; selects theepiadble means to
achieve them; initiates the necessary causes abnaand
allocation of resources.

. Systems without planning will mean for most origations not
only financial loss, but additional burden andeaftgreater cost
such as lowered staff morale, missed opportunitestinuous
management fore-fighting and customer dissatisiacti

. While management information systemproduces rin&tion
that assists managerial decision-making, informationtesys
strategy isa plan for information system and their
supporting infrastructureshich maximizes the ability
of management toachieweganizational objectives.

. Strategic information system’s planning is n@t one-time
event. Iltshould be revisited periodically to emsua
system’s continued viability in  meeting infoation
needs and achieving long-temmssions.

. Probably a more frequent reason feassessing the
information system strategy is that infotioa
system itself experiences awolutionary change.

. Information system planning like anylaqmming is

not a one-offctivity; ideally it would be a continuous cycle

synchronized with or better yet, embedded into tiyele of
general business planning.

. Despite the possible variety of formats, ipassible to identify
the necessary core elements to the informatioresyptan.

. Provide a generic description of informationtsys required and
the technologies on which to base them.

. Full costs and benefits are impossilite estimate

with any reahccuracy. Cost-benefit analysis should
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therefore be treated as iaformed guess, assisting a
prioritization process decided more gaot, feelings, and
organizational, political factors.

The next study takes you through itima of system
design andevelopment

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss with examples some of the factesponsible
for thefailure of information System strategies.
2. Under what conditions do we observe the devetou of

strategic plans within an organization?
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1.0 INTRODUCTION

From the previous study unit, you havearnt about
the strategiplanning for design of information system
This unit focuses oapproach to systems design initiation, related
tasks and activities, phaseview activities, deliverables, roles
and responsibilities related dgstem design and development.

2.0 OBJECTIVES

The objectives of this unit of the course are fou yo:

. understand what is, and how to initiate a iinfation system
design and development project

. explain the factors that trigger the initiatiaf information
system isdesign

. identify the activities that constitutes thetigtion process

. have a checklist to guide in the process ofgiesiitiation.
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3.0 MAIN CONTENT

3.1 Definition

Design project initiatiormay be defined as the
process ofpanned deliverables and anticipation of those astio
needed in order to complete a design project. It wvolve the
identification of activities,tasks and a sequence in a project
schedule, including both milestones and deedlinn addition, it
involves estimating those resources thiltbe needed in the project
together with projected costs.

This is when the individual project is initiatechd project is scoped; the
project objectives and benefits are establishexetid users identified,
the  project SWOT is identified; risk analysis is
performed; ponsor is identified; project funding is obtaineohd a
project plan is approved.

3.1.1 Purpose of Initiation

The Initiation Phase begins when managgme
determines that mecessarytenhance a business process
through the applicatiomformation technology. The purposes of

the Initiation Phase are to:

. Identify and validate an opportunityo timprove
businessaccomplishments of the organization or a
deficiency related tbusiness need,

. Identify significant assumptions and constraiats solutions to
that need, and
. Recommend the exploration of alternative cpbtgeand

methods to satisfy the need.

MIS projects may be initiated as asute of business
process,improvement activities, changes in business
functions, advances in information technologyr may arise
from external sources, sugtblic law, the
generalpublicorstate/local agenci@dsSpmsor articulates this
need within the organization to initpabgect life cycle.
During this phase, a Project Manager amntedwho
prepares a Statement of Need or Conc&pbposal.
When opportunity to improve business/mission accomplishis or to
address
a deficiency is identified, the Projedlanager documents
theseopportunities in the Concept Proposal.
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Figure 4.1: Design Project Initiation Diagram

3.2 Tasks and Activities

The following activities are performed as paftt the Initiation
Phase.The results of these activities are captured in @uwncept
Proposal. Forevery MIS  project, the agency should
designate a responsileganization and assign that organisation
sufficient resources to execute the project.

Identify the Opportunity to Improve Business Functions

Identify why a business process is necessary arad lsiness benefits
can be expected by implementing this improvemertusiness scenario
and context must be established in which a busipesblem is clearly
expressed in purely business terms. Provide baukgranformation at a
level of detail sufficient to familiarize se@mi managers to the
history, issues and customer service opportunities that loa
realized throughmprovements to business processes with the
potential support of ITThis background information must
not offer or predetermine aspecific automated solution, tool,
or product.

Identify a Project Sponsor

The Project Sponsor is the principal authoritynwettters regarding the
expression of business needs, the irg&pon of
functional requirements language, and theediation of
issues regarding thpriority, scope and domain of business
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requirement.

Form (or Appoint) a Project Organization

This activity involves the appointment of a projew@nager who carries

both theesponsibilitand accountabilifiprexecution.&all efforts,

this may only involve assigning a project daomanager

withinan existingrganizationthatalreadhyas amherent

structure.Fornew,majorprojects,acompletelye®ment may be formed
- requiring the hiring and reassignment of manymézdd and business
specialists.

Each project shall have an individual designatel@ad the effort. The
individual selected will have appropriate skillexperience,
credibility, and availability to lead the project. le@ly
defined authority ancksponsibility must be provided to the Project
Manager.

The Project Manager will work with Stakeholdersdentify the scope

of theproposed program, participation of théey
organizationgotential individuals who can participate irhet
formal reviews of theroject. This decision addresses both
programmatic and informatiomanagement-oriented participation as
well as technical interests in the project thayia known at this time.

In view of the nature and scope of the proposedynaro, the key
individuals and oversight committee members whd Wwdcome the
approval authorities for the project will be idéiet.

Document the Phase Efforts
The results of the phase efforts are documentétkiConcept Proposal.

Review an Approval to Proceed

The approval of the Concept Proposal identifiesetheé of the Initiation
Phase. Approval should be annotated on thac€u Proposal by
theProgram Sponsor and the Chief Informationfic®f (CIO),
or ChiefExecutive Officer (CEO) and the management.

Other forms of tasks include the following

Set initial project objectives and scope.
Define project scope.

Define project's benefits.

Identify sources of business knowledge.
Prepare preliminary project timeline.
Determine preliminary project costs.
Establish business user participation.
Identify source of project funding/resources.
Decide whether to continue with project.
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. Prepare project plan.
. Create formal project plan document.
. Set analysis stage standards.

3.3 Approaches to System Design Initiation

When a consultant is assigned in order to a&dvien project
initiation, there will be a very structured apacb as to how advice
will be given.

One of the first actions on a project, once dlent has confirmed
the appointment of the consultant, will be to confirln@ tappointment of
the project manager. The organizational structack tderarchy must be
put in place as a necessary first step. This wdlude the defining

of the roles and responsibilities associated  witlhis
structure. Figured4.2 defines a typical organisation structure for a
project start-up situation.

Project Sponsor

Y

Programme Manager

t

Manager

Y

Project Team

Y

Acceptor

Figure 4. 2

Establishing Structure

The success and profitability of a project is nallgndetermined at the
time a design project plan is established. Whieee plans are properly
completed, easy to understand and well définthen the
project will normally succeed. The approach to follow assumaséah
contract is noyet in place and will be one of the
activities completed duringoject initiation stage.
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3.3.1 The Statement of Requirement

The project manager (or the advising consultanptug this role) must
ensure that the project sponsor has mediua written
StatementRfequirements (SOR). This must be a thorough dootme
which is:

. Unambiguous

. fully defined or complete
. verifiable deliverables

. no conflicts

. consistent

. auditable

The SOR will be the document against whattange control
will be exercised. The SOR should be closely matched t@dh&act
and there should be no conflict of interestsvieen the two. Where
consultantsare involved, the client or sponsor, S®IR normally form

the basis ofthe proposal. All of these documents must
carefully align and thershould be no scope for
misinterpretation, confusion, or lack wifderstanding. This
will be the cornerstone of the project.

3.3.2 The Project Plan

The Project Plan is a vital part of the projectiation stage. The plan
should normally contain the following information:

. Introduction and status of the plan

. The authorization procedures

. Statement of project objectives

. Statement of requirements

. Deliverables in the project

. A Work Breakdown Structure

. The project milestones

. The resource requirements

. Interdependencies of work

. The timetable of events

. Staffing, organization, and responsibilities
. Development methods and toolsets to be used
. Source documentation

. Resource and financial summary

This information creates the generation of a Pidg@ok (log). The log
should be in a loose-leaf binder wittkearly identified
sectionsversion control exercised over the documenatiets.
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These logs are now often retained as compduter Wwhich enables
a greater level ofecurity to be maintained over them
and version control to Iestablished as an automatic feature.

3.3.3 The Quality Plan

Every project must have a quality plaithe quality
plan will bepresented as a section in the project plas. drawn up
by the project manager at the start of the progect should be agreed
with the projectsponsor. You would expect the quality plan
to contain the followinglements:

. Statement of the quality control organization

. Identification of specific standards and methtidd will be used

. Definition of the quality control procedste this is
aligned to thé&Vork

. Breakdown structure

. Specification of quality milestones

. Detail of unusual features

. Change, control, and configuration management

. Detail of acceptance procedures

. Specification of quality assurance procedures

3.3.4 Project Control and Reporting

Project control may be considered to be one ottmtinuous objectives

for the project manager. As such he is respoasibr taking
remediaactions, within the defined terms ofference, to
correct potentialproblems or taking risk avoidance measures. The
prime objective is to protect the integrity of ghieject at all times.

Formal methods assist in control procedures byrgaproject steering
committees that meet at regular intervals and@ept milestones.

The frequency of project reporting is agreed atdiset of the project. It
Is normal for status reports to be produced at \yaakervals. These are
then consolidated at monthly intervals to show:

. Project Status Report
. Financial Status Report
. The Client Report

Reports should describe any deviations frgglan and
highlight anyproblems on the project. They should clearly statg
corrective actiontaken, person responsible, date to be
achieved and anticipated resuReports should also indicate
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progress against milestone achievement.
3.3.5 Project Control Log
It was mentioned earlier that a Project ntGd Log

should bemaintained by the project manager. It is usefuidte what
information should be contained in the log and reaired:

. Copy of contract

. Project terms of reference

. Statement of Requirement

. The Project Plan (including Quality Plan)
. Project status reports

. Financial status reports and cost estimates
. Resource Plans

. Client Reports

. Milestone Reports

. Exception Conditions

. Change Control documents

. Deliverable Reports

. Summary completion reports

. Quality control records

. Resource resumes (CVs)

. Cost Ledgers

. Expense Reports

3.3.6 Project Completion

At theend of projects the project manager has
certain ationgdhigdfpportant that these actions areyfulhderstood at
project initiation time. The following checklist isffered to assist this
process:

Produce a project debriefing report raising anportant issues
that may assist future projects.

. Report on the actions taken to address any @4esraised.

. Obtain written acceptance documents from thesftar.

. Get a written approval from the project sponisoorder to say
that contractual conditions have been met.

. Raise a final completion report on the projetcatingbe
achieved.

. Archive a complete version of the projéat) including

electronic(soft copy) backups.

. Lodge any specific standards with QA office.

. Conduct external project compliance audit andngly with
findings for close-off procedures.
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Report to the programme manager where the grigens part of
a large programme.
The programme manager must also sign off as Eiep

3.3.7 Project Initiation Checklist of Requirements

As an aid to help in considering depth of coveragproject initiation, |
have provided a brief checklist for compliance deg:

50

Every project must have a project manager apeoin

No individual shall QA his or her own work.

The client must provide a written Terms of Refere statement.
There must be an agreed contract.

Each project must have a plan.

There must be a quality plan.

There must be plans to cover (a) datailed work
breakdownstructure, (b) costs, (c) resource estisnat
Reporting frequency and structure must be ddfine

Methods and toolsets to be used are to be dkfine

A project log must be set up.

Documentation standards are to be complied with.

Milestone reporting — a must!

Deliverable reporting — a must!

Project benefits must be assessed anadtifed at the
end of theproject.

Control documents must be maintained.

Configuration control andversions mustbemairgdin for
audittrail.

Individual roles and responsibilities must beacly defined.
Maintain record over all internal/external comuations.

The project log must be kept up to dateaklttimes and
when theproject is complete it should be properly archived.
Upon completion of project initiation in theanagement
process, wshould have achieved:

A clear definition of the deliverables in theoparct.

clear understanding of the relationships betwandividuals in
the project organisation structure, including rolesnd
responsibilities.

Personal commitments for the deliverables.

The levels of personal commitments aaehieved by
establishingexplicit goals for individuals. It is necessary to
ensure that there is alear understanding of the
deliverables.  With  responsibilities  aggdals clearly
understood, there should never be any ambiguity utabo
the project.
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3.4 Roles and Responsibilities

1. Sponsor: The Sponsor is the senior spokespéosdhe project,
andis responsible for ensuring that the needad
accomplishmentsithin the business areare widely
known and understo@ponsor is also responsible for
ensuring that adequate resourcesadtiress their
businesareaneeds areamade available in nmanner.

2. Project Manager: The appointed project manag charged
with leading the efforts to ensure that all bussaspects of the
processimprovement effort are identified in the
Concept Proposal. Thiscludes establishing detailed project
plans and schedules.

3.5 Deliverables
The following deliverables shall be initiated dyithe Initiation Phase:

Concept Proposal - This is the need or opportulitynprove business
functions. It identifies where strategic goals ao¢ being met or mission
performance needs to be improved. .

3.6 Issues for Consideration

Inthisphase,itisimportanttostatetheneedsorbusinesterms. Avoid
identifying a  specific product or vendor #solution. The
Concept Proposal should not be more than2-8gadength.

3.7 Phase Review Activity

At the end of this phase, the Concdptoposal is
approvedproceeding to the next phase. The Concept Propbsaild

convey that this project is a good investment afehtify any potential
impact on the infrastructure/architecture.

The phase output should bring approval to laungbrogect of defined
mission and scope. It should include the following:

Information System Preliminary Requirements

Project Scope Document

Preliminary Project Plan

Next Stage Project Plans

Needs Analysis Report

Decision As To Whether To Proceed With ProjestDrefined.
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4.0 CONCLUSION

The cause of many project failures can be tracat ko the early days
of the project. What eventually causes it to coomeliing down is often
visible from the start. The fault is that everydmaped it would go away.
It is the responsibility of the Project Manageidentify these problems,
and either solve them, or escalate them to the Spon

The Sponsor has a responsibility to theoject. Part of
thatresponsibility is, at any point in time, wecide if the
project shouldcontinue. If there is a major success-threatgnin
issue that the Project Manager cannot resolvd, éime Sponsor
cannot resolve, the Spondws the obligation to stop the project.
On the other hand, if the Projedianager cannot solve the problem,
and the Sponsor can, the Sporss an obligation to fix the problem.

Project initiation is about scouting aroundita out if there are
anyproblems that will impede progress and adsngs them on
day one.

The further the project goes, the harder they @afect It also means that
planning can be more effective becaudbe project
manager bettamderstands the context of the project.

Project initiation and interviewing stakeholslds not about
gatheringrequirements. It is about understandinfj we
have a project, doeseryone see it as the same project and can it
be a successful project.

5.0 SUMMARY

. Design project initiation may be defined &e t process of
definingplanned deliverables and anticipation thiose
actions needed wrderto complete a design project.

. The Initiation Phase begins when managemenerahétes that
it is necessary to enhance a business processgth the
application of information technology.

. MIS projects may be initiated as eesult of
business procesmprovement activities, changes in
business functions, advances in information teamgl or may
arise from external sources, such as public lae/gémeral public
or state/local agencies.

. The approval of the Concept Proposaentifies
the end of thaitiation Phase.

. The success and profitability of a projectmally determined
at the time a design project plan is established.
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. The Project Plan is a vital part of the projediation stage.
. Every project must have a quality pldarhe quality
plan will bepresented as a section in the project plan.

. At the end of projects the project masradpas certain
mandatoryactions.

. The levels of personal commitments aaehieved by
establishingxplicit goals for individuals.

. When a consultant is assigned in order to adwseproject

initiation, there will be a very structured approach tas
how advice will begiven.

. The Sponsor is the senior spokesperdon the
project, and isesponsible for ensuring that the needs and
accomplishments within the business area are wikiebyvn and

understood.

. At the end of phase review actidtie the
Concept Proposad approved before proceeding to the next
phase.

In the next wunit, you will be exposedo concept
developmentplanning of system design.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss thefactors thatcanbringabouttheindreadf
management information system design.

2. Enumerate 5 project design tasks and activities

7.0 REFERENCES/FURTHER READING

Glenn Strange; Project Initiation- a ConsultancypAgach. Neville
Turbit (2006). Project Perfect.

University of California(1997).Davis; Application Development
Methodology.

53



MBA 815 MANAGEMENT INFORMATION SYSTEM

UNIT 5 CONCEPT DEVELOPMENT AND PLANNING
OF SYSTEM DESIGN

CONTENTS
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2.0  Objectives
3.0 Main Content
3.1 Tasks and Activities
3.1.1 Concept Development
3.1.1.1 Concept Development
3.1.1.2 Planning
3.2 Roles and Responsibilities
3.2.1 Concept Development
3.2.2 Planning
3.3 Deliverables
3.3.1 Concept Development
3.3.2 Planning
3.4 Issues for Consideration
3.4.1 Concept Development
3.4.2 Planning
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3.5.1 Concept Development
3.5.2 Planning
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This unit dwells on planning of system design attn@ development
of their concepts. It further examines issues @k &nd activities, roles
and responsibilities, deliverables and finally j\aties on phase review.

2.0 OBJECTIVES

This unit is designed in such a way that you welldble to:

. understand what constitutes concept developma
designing andeveloping information system

. explain what constitutes planning ines@ning and
developingnformation system

. identify the tasks you need to erkbawn during
the concepdevelopment phase of system’s development

. identify the tasks you need to embark on duting planning
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phase of system’s development

. comfortably answer the question of passibilities
and roles inexecuting the conception and planning of a
project.

3.0 MAIN CONTENT
3.1 Tasks and Activities

3.1.1 Concept Development

System Concept Development begins when thecé&minProposal
has been formally approved and requires study and aisaljpat may
lead to system development activities.

The review and approvaloftheCondeqposal begins
thestudies and analysis of the need in thete®ysConcept
DevelopmenPhase and begins the life cycle of an identifigintgect.

Planning

Many of the plans essential to the ceas of the
entire  projectcreated in this phase; the created plans are then
reviewed and updatethroughout the remaining SDLC
phases. In the Planning Phasaceptis further developed to
describe how the business will operate once throapd system is
implemented and to assess how the system will impaployee and
customer privacy. To ensure the products and/ nrices provide the
required capability on-time and within budgetpjpct resources,
activities, schedules, tools, and reviews ardindd. Additionally,
security, certification and accreditationctiaties beginwith
identification of system security requirements ahe& completion
of a high-level vulnerability assessment.

3.1.1.1 Concept Development
The following activities are performed as padf the System
ConceptDevelopment Phase. The results of these aesvitare

captured in the four phase documents and theidetying
institutional processes and procedures (See Fitrl)e
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Figure 2=1. System Cancept Development Phase Activities

Study and Analyze the Business Need

The project team, supplemented by ensprarchitecture
or other technical experts, if needed,outh analyze all
feasible technicahusiness process, and commercial alternatives to
meeting the business need. These alternativesldhthen be
analyzed from a life cycle cost perspective. Tdmilts of these studies
should show a range of feasible alternatives basedife cycle cost,
technical capability, and scheduled availabilitypically, these studies
should narrow the system techniegdproaches to only a few
potential, desirable solutions that shopldceed into the
subsequent life cycle phases.

Plan the Project

The project team should develop high-lefagseline) schedule,
cost,and performance measures which are suinathr in
the SystenBoundary Documen(SBD). These high-level
estimates are furthesfined in subsequent phases.

Form the Project Acquisition Strategy

The acquisition strategy should be includedthe SBD. The
project team should determine the strategies to be useshgdtine
remainder othe project concurrently with the devetent
of the CBA andreasibility Study. Will the work be accomplished
with available staff or do contractors need be hired? Discuss
available and projected technologies, suchrease or Commercial
Off-the-Shelf and potential contract types.
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Study and Analyze the Risks

Identify any programmatic or technical risks. Theks associated with
further development should also be sulidieThe results

of  theseassessments should be summarized in the SBD and
documented in the Risk Management Plan and CBA.

Obtain Project Funding, Staff and Resources

Estimate, justify, submit requests for, and aobt resources to
execute the project in the format of the Capitals&isPlan and
Justification

Document the Phase Efforts

The results of the phase efforts are documenteleirBystem Boundary
Document, Cost Benefit Analysis, FeasilitStudy, and
Risk Management Plan.

Review and Approval to Proceed

The results of the phase efforts are presenteddjeqt stakeholders and
decision makers together with a recommendatiori Y@K oceed into the
next life-cycle phase, (2) continue additional ceptaal phase activities,
or (3) terminate the project. The emphasis of éwew should be on (1)
the successful accomplishment of the phase obgs;ti2) the plans for
the next life cycle phase, and (3) the riskoasded with moving
into the next life-cycle phase. The review alsddrasses the
availability of resources to execute the subseqlientycle phases. The
results of theeview should be documented reflectinge th
decision on thescommended action.

3.1.1.2 Planning

The following tasks are performed as part of tRéanning Phase.
Theresultef theseactivitiesarecaptured
invariousprojectplarsslicitation documents.

Define Acquisition Strategy in System Boundary Docunent
Define the role of system developmentontactors
during thesubsequent phases. For example,
onestrategy option wouldactive participation siystem
contractors in the Requirements Analysis Phasethla case, the
Planning Phase must include complete plansoligitation,
preparation, and source selection of thgarticipating
contractors (awarding the actual contract may be first activity of
thenext phase). If contractors will be diseo complete
the requiredlocuments, up-front acquisition planning is essénti
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Analyze Project Schedule

Analyze and refine the project schedule, takirtg sccount risks and
resource availability. Develop a detailed scheduie the
RequirementsAnalysis Phase and subsequent phases.

Create Internal Processes

Create, gather, adapt, and/or adopt thaternal
managementengineering, business management, and contract
managementinterng@rocesses that will be used by the project offare f

all subsequent life-cycle phases. This could raauhe establishment of
teams or workinggroups for specific task¢e.g., quality
assurance, configuration management, changesofonPlan,
articulate, and gain approval fbe resulting processes.

Staff Project Office

Further, staff the project office with needed skdcross the broad range
of technical and business disciplines. Sel€ethnical Review
Board members and document roles and responsibilitiesiedded,
solicit and award support contracts to provide ededon-personal
services that are not available through agencyress.

Establish Agreements with Stakeholders

Establish relationships and agreements witlternal and

external organizations that will be involved with the prdjedhese

organizationsmay include agency and oversight offices,
agency personnel offices, agency financeficed, internal

and external audit organizations, aagency resource

providers(people, space, office equipmetmmunications, etc).

Develop the Project Management Plan

Plan, articulate and gain approval die t strategy to
execute thenanagement aspects of the project (Project Managieme
Plan). Develop a detailed project work breakdowacstire.

Develop the Systems Engineering Management Plan (SIP)

Plan, articulate, and gain approval of the strategy to
executg@chnical management aspects of the §EMP).
Develop detailed system work breakdown structure.

Review Feasibility of System Alternatives

Review and validate the feasibility of the systdtaraatives developed
during the previous phasgCBA, Feasibility Study).
Confirm thecontinued validity of the need (SBD).
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Study and Analyze Security Implications

Study and analyze the security implications of tdehnical alternatives
and ensure the alternatives, address all aspectsngtraints imposed by
security requirements (System Security Plan).

Plan the Solicitation, Selection and Award

During this phase or subsequent phases, required
by theacquisition Regulation (FAR), plan the solicitaticselection

and award of contracted efforts based on the sslesfrategies in the
SBD. Obtain approvals to contract from appropriaathorities

(Acquisition Plan). As appropriate, execute thec#takion and selection
of support and system contractors for the subseqieses.

Develop the CONOPS

Based on the system alternatives and witputs from the
end-usecommunity, develop the concepts of hdhe
system will beppgated, and maintained. This is the Concept of
Operations. (CONOPS)

Revise Previous Documentation

Review previous phase documents and update if saoges

3.2 Roles and Responsibilities

3.2.1 Concept Development

. Sponsor: The sponsor should provide directiod aufficient
study resources to commence the System Conceptidpevent
Phase.

. Project Manager: The appointed project manageharged

with leading the efforts to accomplish the Syst@woncept
DevelopmentPhase  tasks  discussed above. The
Project Manager is alssponsible for reviewing the
deliverables for accuracy, approvdsiiverables and providing
status reports to management.

. Component Chief Information Officer (CIO) and
ExecutiviReview BoardERB): The CIO/ERB approves
the System’sBoundary Document. Approval owal
the project to enter tidanning Phase.

3.2.2 Planning

. Project Manager. The project manager responsible
and accountable for the successful execution of tlamritng
Phase. Th@roject manager is responsible for legdin
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the team thaccomplishes the tasks shown above. The
project manager is alseesponsible for  reviewing
deliverables for accuracy, approvidgliverables; and
providing status reports to management.

. Project Team: The project team memlfexgardless
of theorganization of permanent assignment) are
responsible foaccomplishing assigned tasks as directed by the
project manager.

. Contracting  Officer: The  contracting o#r is
responsible andccountable for the procurement activities and
signs contract awards.

. Oversight  Activities: Agency oversight tiaties,
including thelRM office, provide advice and counsel to
the project manager ahe conduct and requirements of
the planning effort. Additionally, oversight ctavities
provide information, judgments, ane€commendations
to the agency decision makers duringjgatreviews
and in support of project decision milestones.

Chief Information Officer/Executive ReviewBoard: At an
appropriate level within the organizationan individual
should belesignated as the project decision authority (mayay not
be the saméndividual designated as the sponsor ihe
previous phase). Thisdividual should be charged with assessing:

(1) the completeness of the planning phase &eByi

(2) the robustness of the plans for the nextdifele phase,

(3) the availability of resources to executerkgt phase, and

(4) the acceptability of the acquisition riskesftering the next phase.

For applicable projects, this assessment aslodes the readiness
to award any major contracting efforts needeexecute the next
phase.

During the end of phase review process, deeision maker
may (1) direct the project to move forward intthe
next life-cycle phasg@ncluding awarding contracts),(2) direct
the project to remain in tH&anning Phase pending completion
of delayed activities or additionalsk reduction efforts, or (3)
terminate the project.
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3.3 Deliverables

3.3.1 Concept Development

The following deliverables shall be initiated dyithe System Concept
Development Phase:

System Boundary Document (SBD) - Identifies thepsc@f a system
(or cap ability). It should contain the high leveguirements, benefits,
business assumptions, and program costsl achedules.
It recordsmanagement decisions on the envisionedtesy
early in itsdevelopment and provides guidance on its achievemen

Cost-Benefit Analysis - Provides cost or benefit
information  for analyzing and evaluating alternative
solutions to a problem amdaking decisions about
initiating, as well as continuing, thievelopment of
information  technology systems. The analysishould
clearly indicate the cost to conform to the ardttiteal standards in the
Technical Reference Model (TRM).

Feasibility Study - Provides an overview of a Iness requirement or
opportunity, and determines if feasible soluti@xsst before full
lifecycle resources are committed.

Risk Management Plan - Identifies project risks spelcifies the plans
to reduce or mitigate the risks.

3.3.2 Planning

Acquisition Plan

This document shows how all human I e
contractor supportservices, hardware, software and

telecommunications capabilities aequired during the life of
the project. The plan is developed to helpuee that needed
resources can be obtained and are availablenneeded.

Configuration Management Plan

The CM Plan describes the process that will be usedientify,
manageontrol, and audit the project’'s configuoatiThe
plan shouldalstefine the configuration, management
structure, roles, anaksponsibilities to be used in executing these
processes.
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Quality Assurance Plan

The QA Plan documents that the delivered prodsatisfy contractual
agreements, meet or exceed quality stalsdaand comply
with theapproved SDLC processes.

Concept of Operations

The CONOPS is a high-level requirements damm that
provides amechanism for users to describe their expectafi@m the
system

System Security Plan

A formal plan detailing the types of computer s&gus required for the
new system based on the type of informatlming processed
and thedegree of sensitivity. Usually, those teyss that
contain  personahformation will be more closely safeguarded than
most.

Project Management Plan

This plan should be prepared for all projects, reigas of size or scope.
It documents the project scope, tasks, schedutgased resources, and
interrelationships with other projects.

The plan provides details on the functional unmgoived, required job
tasks, cost and schedule performance une@ent,
milestone andreview scheduling. A revision to the Project
Management Plan occurs at the end of each phasasandormation
becomes available. The Project Management Planidhamdress the
management oversight activities of the project.

Validation and Verification Plan

The Validation and Verification Plan describes tisting strategies that

will be used throughout the life-cycle phasedssTan should include
descriptions of contractor, government, andppropriate
independentassessments required by the project. Appendix C-12
provides a template for the Validation and Verifica Plan.

System’s Engineering Management Plan

The SEMP describes the system is engineering pgdoelke applied to
the project; assigns specific organizationgesponsibilities
for  thetechnical effort, and references technical preees® be
applied to the effort
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3.4 Issues for Consideration

3.4.1 Concept Development

After the SBD is approved and the goaon and/or
executivemanagement accept a recommendation, the system
project planningegins. The Project Manager takes a number of @roje
continuation and project approach decisions.

ADP Position Sensitivity Analysis

All projects must ensure that all personnel ararelé to the appropriate
level before performing work on sensitiveystems.
Automated processing (ADP) position designati@malysis,
applies to afirganizational personnel, including contract suppo
personnel who arenominated to fill an ADP positieDP positions are
those that requiraccess to ADP systems or require work
on management, desigdevelopment, operation, or
maintenance of organizational automatdédrmation systems.
The sensitivity analysis should be conducted  only
to determine an individual’s eligibility or contiad eligibility for access

to ADP systems, or to unclassified sensitive
information. Suchanalysis is not to be construed as the sole
determination of eligibility.

Identification of Sensitive Systems

Public Law100-235, the Computer security Act
of1987fequires Federal agencies to identify ewst that
contain sensitiveinformation. In general, enstive system is
a computer system thpaibcesses, stores, or  transmits
sensitive-but-unclassified(SBU) data.SBU data
areanyinformationthat the losgsuse, gcess to, or
modification of, could adversely affect the natibneterestthe
conduct of organizational programs, ore thprivacy to
which individuals are entitled wunder the Privacy Agdhese
procedures willhelp determine the type of sensitivity
level to the data thptocessed, stored, and transmitted by the
new or changed system.

Project Continuation Decisions

The feasibility study and CBA confirm aththe defined
informationmanagement concept is significant enough to waaani
project with life-cycle management activities.

The feasibility study should confirm that the dnhation
management need or opportunity is beyond thealmbpes of
existing systems and that developing a new system promising
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approach.

The CBA confirms that the projected benefits of pheposed approach
justify  the  projected resources required. e Thfunding,
personnel, andother resources shall be madailable to
proceed with the PlannirRhase.

3.4.2 Planning

Audit Trails

Audit trails, capable of detecting seturi violations,
performanceroblems and flaws in applications, should be cHjzsl.
This includeghe ability to track activity from the time
of logon, by wuser I&xation of the equipment, until logoff.
Identify any events that are to be maintained @iggrthe operating
system, application and user activity.

Access Based on “Need to Know”

Prior to an individual being granted accesshe tsystem, the
program manager's office should determine eaotdividual's
“Need to Knowand should permit access to only those
areas necessary to allow fihdividual to adequately perform
her/her job.

3.5 Phase Review Activity

3.5.1 Concept Development

The System Concept Development Review shall bepedd at the end
of this phase. The review ensures that the sgaatl objectives of
the system are identified and that the feasibilify the system is
established.

Products of the System Concept Develogm@&mase are
reviewed including the budget, risk, and user
requirements. This review is organized, npkd, and led
by the Program Manager andfpresentative.

3.5.2 Planning

Upon completion of all Planning Phase tasks andeipgcof
resources forthe next phase,the Project Managtygether
with the projechould prepare and present a project
statusreview for themaker and project stakedrsldThe review
should address:
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(1) Planning Phase activities status,

(2) planning status for all subsequerfe-dycle phaseb
significant detail on the next phase, to uelu
the statupen ding contract actions),

(3) resource availability status, and

(4) acquisition risk assessments of subsequientyicle phases given
the planned acquisition strategy.

40 CONCLUSION

Concept development plays strategic role in diefjrihne outcome of

a systems development. If the concept is wrong,stoe the outcome
will also be wrong. It is concept development thatually initiates the
whole idea of developing a system. Planning onatier hand ensures
that all the necessary steps to bringing to pass
conceptualized ideas afellowed. Without adequate
planning, no matter the potentials of toacept, the designed
system will equally fail.

50 SUMMARY
. System Concept Development begins whdre t

Concept Proposdias been formally approved and requires
study and analysis that may lead to system devedapactivities.

. The project team, supplemented by enterpasghitecture
or othertechnical experts, if needed, should
analyze all feasibleusiness process, and
commercial alternatives to meeting kih&iness need.

. The project team should develop high-level (basg schedule,

cost,and performance measures which are sumathri
in the SystemBoundary Document (SBD).

. At an appropriate level within the organizatian individual
should be designated as the project decision atygh@nay or
may not be the same individual designated as tbasgp in the
previous phase).

. Establish relationships and agreementsh wiinternal
and externabrganizations that will be involved with the prdjec

. After the SBD is approved and thprogram
and/or executivenanagement accept a recommendation, the
system project planning begins.

. Audit trails, capable of detecting seyur violations,
performanceproblems and flaws in applications should be
specified.

. Upon completion of all Planning Phase tasks amckipt of

resourcesfor the next phase, the Project Manager,
together with the projedeam should prepare and
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present a project status review for dhesion
maker and project stakeholders.

In the next study unit, you will be taken thrbugequirements
analysis of system design.

6.0 TUTOR-MARKED ASSIGNMENT

Compare and contract concept developmemt glanning
in term oftasks activities and roles in the design and dapment
of information system.

7.0 REFERENCES/FURTHER READING

Information Resources Management (2003).The Departraof Justice
Systems Development Lifecycle Guidance Document.

Norton, P (1995). Introduction to Computers.Macam/McGraw-Hill.
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MODULE 2

Unit 1 Requirements Analysis of System Design

Unit 2 Design of System
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InformationSystem
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Unit 5 Operations and Maintenance of System Desig

UNIT 1 REQUIREMENTS ANALYSIS OF SYSTEM
DESIGN

CONTENTS
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3.0 Main Content
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3.4  Deliverables
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50 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0 INTRODUCTION

Requirements analysis of system designginkse with
Documentatiorphase which precedes the requirement analysis phase

In this unit, you will be made to understand thguieements analysis of
system deign.

20 OBJECTIVES

This unit is designed for you to:

. understand what constitutes requirement yamgl in
designing andeveloping information system

. identify the tasks you need to embadn during
the requiremenrdinalysis phase of systems development

. comfortably answer the question of pressibilities

66



MBA 815 MODULE 2

and roles irexecuting the requirement analysis of a systems
design project

. identify some issues that need to bensidered
in requiremenanalysis.

3.0 MAINCONTENT

3.1 Requirements Analysis Phase

The Requirements Analysis Phase will begin whes tprevious
phasedocumentation has been approved, or rbgnagement
direction.

Documentation related to user requirementsnfrthe Planning
Phaseshall be wused as the basis for further user
needs analysis ardgvelopment of detailed user requirements.
The analysis may reveal new insights into the divardormation
systems requirements, and, in such instancesgedables should be
revised to reflect this analysis.

During the Requirements Analysis Phase, the systaat be defined in
more detail with regard to system igputprocesses,
outputs, andnterfaces. This definition process occurs the
functional level. Thesystem shall be described in terms of the
functions to be performed, not in terms of compyi®grams, files, and
data streams. The emphasis in this phase is oerndi@ing what
functions must be performed rather than how tofopm those
functions.

3.2 Tasksand Activities

The following tasks are performed during thBRequirements
Analysis Phase. The tasks and activities actually perfordegzend on
the nature of the project.

Analyse and Document Requirements

First, consolidate and affirm the business needslyxe the intended
use of the system, and specify the funafionand data
requirementsConnect the functional requirements to thatad
requirements. Definfunctional and system is requirements that are
not easily expressed wata and process models. Define the high
level architecture and logical design to suppagtdstem and functional
requirements.

A logical model is constructed that describes thmlamental processes
and data needed to support the desirbdsiness
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functionality. Thislogical model will show how processes
interact, and how processe®ate and use data. These
processes will be derived from the activity
descriptions provided in the System Boundary Doaume

Functions and entity types contained in the logmatlel are extended

and refined from those provided in the Capit
Development Phase. End-users and busines=sa axperts
will evaluate all identifiegprocesses and data structures to
ensure accuracy, logical consistermyd completeness. An analysis
of business activities and data structures is pad to produce entity-
relationship diagrams, process hierarchydiagramscgss dependency
diagrams, and associated documentation.

An interaction analysis is performed to defihe interaction

betweerthe business activities and business data. Thigsas@roduces

process logic and action diagrams, definitions tbé business

algorithms, entity life-cycle diagrams, and enstate change matrices.
A detailed analysisof the current  technical architecture,
application software, and data dsnducted to ensure that
limitations or unique requirements have lven overlooked.

Include all possible requirements including thase f
. functional and capability  specifications,including

performance, physical  characteristics, and environmental
conditions under which the software item is tofqen;

. interfaces external to the software item;
. qualification requirements;
. safety specifications, including those related rmethods of

operation and maintenance, environmental influgncasd
personnel injury;

. security specifications, including thoseelated to
compromise os$ensitive information;

. human-factors engineering (ergonomics), inclgdi  those
related tomanual operations, human-equipment interastio
constraints on personnel, and areas igeede

concentrated  humaattention, that are sensitive to human
errors and training;

. data definition and database requirements;

. installation and acceptance requirementshef delivered
softwareproduct at the operation and maintenance site(s);

. user documentation;

. user operation and execution requirements;

. user maintenance requirements.
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Develop Test Criteria and Plans

Establish the test criteria and begin test plannimgjude all areas where
testing will take place and who is responsibletfa testing. Identify the
testing environment, what tests will be performed; procedures; and
traceability back to the requirements.

Describe what will be tested in terms tbke data or
information. If individual modules are being tested separatelys thi
needs to be stated in the Master Plan. Smallrspinay be needed
for specialized testing, but they should all beereficed in the Master
Plan.

Develop an Interface Control Document
The project team responsible for the developmenhisfsystem, needs
to articulate the other systems (if any) this egswill interface with.

Identify any interfaces and the exchange data or
functionality that occurs. All areas that cocneneed to be
documented for security a®ll as information flow purposes.

Review and Assess FOIA/PA Requirements

The FOIA/PA describes the process and proceduresfapliance with
personal identifier  information. A  Records Mgaaent
representative will determine if what you plamsttutes a system
as a Privacy Act System of Records. A system obnds notice must
be published foeach new system of records that is estaddish
or existing system akcords that is revised. If needed, a Privacy
Act Notice for the Federal Register will be preghare

The collection, use, maintenance, and disseminafiamformation on
individuals by any Department component requiee thorough
analysis of both legal and privacy policy issueshéitier a system is
automatedor  manual, privacy  protections should be
integrated into thdevelopment of the system. To ensure
that the Department properdgdresses the privacy concerns of
individuals as systems are developed, Departmegtbty mandates
that components develop and utilize the Privaopdct Assessment
(PIA) processes.

Federal regulations require that all resordo longer
needed for theonduct of the regular business of the agency be
disposed of, retired, @reserved in a manner consistent with
official Records DispositionSchedules. The  decisions
concerning the disposition criteria, including wrend how records are
to be disposed, and the coordination with the Rixdvianagement
representatives to prepare the Records Dispos8icmedule for the
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proposed system, shall be the responsilslitief theProject
Manager.

Conduct Functional Review

The Functional and Data Requirements Reviesv
conducted iINRhequirements  Analysis Phase by the
technical review board. Thvgsh ere the functional requirements
identified in the FRD are reviewed to see if theg aufficiently detailed
and are testable. It also provides #mject Manager with the
opportunity to ensure a completederstanding of the
requirements and that the documemtgdirements can support
a detailed design of the proposed system.

Revise Previous Documentation
Review and update previous phase documentatiomecessary
beforemoving to the next phase.

3.3 Rolesand Responsibilities

. Project Manager: The project manager responsible
and accountable for the successful exegutiof the
RequirementsAnalysis Phase. The project manager is
responsible for leading the team that accomplighestasks
shown above. The Project Manageraiso responsible for
reviewing deliverables for accuraepproving deliverables
and providing status reports to managers.

. Technical Review Board: Formally established rHoahat
examineshe functional requirements documented in the
FRD for accuracycompleteness, clarity, attainability, and
traceability to the high-level requirements idegtif in the
Concept of Operations.

. Project Team: The project team memlfexgardless
of theorganization of permanent assignment) are
responsible foaccomplishing assigned tasks as directed by the
project manager.

. Contracting Officer: The contracting oHr is
responsible andccountable for the procurement activities and
signs contract awards.

. CIO/ERB: Agency oversight activities, lnding the
ExecutiveReview Board office, provide advice
and counsel to the manager on the conduct
and requirements of the Requirements
Analysis Phase effort. Additionally, ovelsi activities
provide information, judgments, and recommnatizhs
to the agencgecision makers during project reviews
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and in support of projedecision milestones.
3.4 Deliverables

Functional Requirements Document

Serves as the foundation for system design anclolement; captures
user requirements to be implemented in a new oamdd system; the
systems subject matter experts document thesquirements
into therequirements traceability matrix, which shows mapgpf each
detailedfunctional requirement to its source. This iscamplete,
user orientedunctional and data requirements for the systenthvh
must be definedanalyzed, and documented to ensure that
user and system Iequirements have been collected and
documented.

All requirements must include considerations fapacity and growth.
Where feasible]-CASE tools should be used to assist in the
analysis, definition, anddocumentation. The  requirements
document should include, but is not limited toarels and privacy act,
electronic record management, recatidposition schedule, and
components’ unique requiremen@ansideration must also be given
to persons with disabilities as required by the dkdiation Act, 20
U.S.C., Sec 794d (West Supp. 1999)

Test and Evaluation Master Plan

Ensures that all aspects of the system are atlyguested and can be
implemented; documents the scope, contentgethodology,
sequencemanagement of, and responsibilities for test acsi Unit,
integration, and independence acceptance testingtias are performed
during the development phase. Unit and integratists are performed
under thedirection of the project manager. Indepamm
acceptance testing performed independently from the developing
team, and is coordinatedith the Quality Assurance (QA)
office. Acceptance tests will be performedth a test
environment that duplicates the product&orironment as
much as possible. They will ensure that the requems
are defined in a manner that is vabie. They will
support theaceability of the requirements; form the source
documentation, to the design documentation, to thetest
documentation. They will also verify the proper iempentation of the
functional requirements.

The types of test activities discussed the subsequent
sections aredentified more specifically in the Integration ai@st
Phase of the life cycle and are included in thé g and test analysis
report, viz:
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. Unit/Module Testing;

. Subsystem Integration Testing;
. Independent Security Testing;

. Functional Qualification Testing;
. User Acceptance Testing; and

. Beta Testing.

I nterface Control Document

The Interface Control Document (ICD) provides atlina for use in the

specification of requirements imposed a@ne or more
systemssubsystems configuration items, or other systempoorants to
achieve one or more interfaces among these entidsrall, an ICD can
coverrequirements for any number of interfadestween
any numbesfystems.

Privacy Act Notice/Privacy | mpact Assessment

For any system that has been determined ¢o ab official
System ofRecords (in terms of the criteria established kg Fhivacy
Act (PA)), aspecialSystem ofRecordsNoticeshallbepublished
intheRegister. This Notice identifies the purpose of thgstem;
describes its routine use and what types of infdiom and data are
contained in its records; describes where and hosv records are
located; and identifieevho the System Manager is. While
the Records ManagemdRepresentatives are responsible
for determining if a system is Sgstem of Records, itis the
Project Manager’s responsibility to prepalee actual Notice for
publication in the Federal Register. As withthe
Records Disposition Schedule, however, ist the Project
Manager’sresponsibilityto coordinate with and assist the
System Proponempteparing the PA Notice.

The System of Records Notice shall be a reguideliverable for
the Requirements Analysis Phase of system eldpment.
The Privacyimpact Assessment is also a deliverable in thiase.
This is a written evaluation of the impact that ilmplementation of the
proposed system would have on privacy.

3.5 Issuesfor Consideration
IntheRequirementsAnalysisPhase,itisimportaggtanvolved with the
project to discuss and document their requirementa.

baseline is important in order to begin the nexdseh The requirements
from the FRD may become part of a solicitationha Acquisition Plan.
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3.6 Phase Review Activity

Upon completion of all Requirements Analysis Phiasks, and receipt
of resources for the next phase, the Project Mamadggether with the
project team, should prepare and present a prsjatis review for the
decision maker and project stakeholders. The regigould address:

(1) Requirements Analysis Phase activities status

(2) planning status for all subsequdiieé cycle phases
(with significant detail on the next phasep
include the status e@€&nding contract actions),

(3) resource availability status, and

(4) acquisition risk assessments of subsequientyicle phases given
the planned acquisition strategy.

4.0 CONCLUSION

Requirements analysis allows for further analysi&riow if more items
and details should be added, therefore servesfimedesystem’s design
and development. In some system’s developmentytifec this phase is
not identified but is considered as part of theegahanalysis phase.

50 SUMMARY

. During the Requirements Analysis Phase, theesysshall be
defined in more detail with regard to system inpytiocesses,
outputs, and interfaces.

. End-users and business area experti wewvaluate

all identifiedprocesses and data structures to ensure accuracy,

logical consistency, and completeness.

. The project manager is responsibled aamccountable
for  the successful execution of the Requirements Analysis
Phase.

. The collection, use, maintenance, and dissemimatof
information on individuals by any Department

component require a thoroughalysis of both legal and
privacy policy issues.

. The Functional and Data Requirements Reviewsorsducted in
the Requirements Analysis Phase by the technicaweboard.
This iswhere the functional requirements idendifien
the FRD areeviewed to see if they are sufficiently detailed
and are testable.

. All  requirements must include considenas for
capacity andgrowth.
. The Interface Control Document (ICD) provides @utline for

use in the specification of requirements imposed one or
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more systemssubsystems’ configuration items, or other
system components, a&ochieve one or more interfaces among
these entities.

. Upon completion of all Requirements afsis
Phase tasks amdceipt of resources for the next phase, the
Project Manager, togethavith the project team should
prepare and present a projeciew for the decision
maker and project stakeholders.

You are going to learn design of system in the sexdy unit.

6.0 TUTOR-MARKED ASSIGNMENT
Discussthetypesofrequirementsthatneedtoanalyzedihaj@ment.
7.0 REFERENCESFURTHER READING

Information Resources Management (2003). The Deaant of Justice
Systems Development Lifecycle Guidance Document.

Norton, P (1995). Introduction to Computers. Ma¢amiMcGraw-Hill.
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UNIT 2 DESIGN OF SYSTEM

CONTENTS
1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Design of System
3.2 Tasks and Activities
3.3 Roles and Responsibilities
3.4 Deliverables
3.5 Issues for Consideration
3.6 Phase Review Activity
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Readings
1.0 INTRODUCTION

This unit dwells on transformation of the Desjgmase which in
turnservices as a guide for the Development pHasalso  examines
tasks and activities, Roles and respolits#s anddeliverables
as they concern design of system.

2.0

OBJECTIVES

This unit is designed for you to:

understand what  constitutes design phase
designing andeveloping information system

identify the tasks you need to embark on dutimgdesign phase
of system’s development

comfortably answer the question of pressibilities
and roles inexecuting the design phase of a system’s
development project

be able to know what are the deliverables faesign to be used
for subsequent phases

identify some issues that need to be consdiareleign phase
of asystem.
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3.0 MAINCONTENT

3.1 Design of System

The objective of the Design Phase is to transfohen detailed,
definedrequirements into complete, detailed spedibns for
the system taguide the work of the Development Phase. The
decisions made in thighase, address, in detail, how the
system will meet  the definddnctional, physical,
interface, and data requirements. Desighaseactivities may
be conducted in an iterative fashion, prodgcinfirst, a
general system design that emphasizes uhetibnal features
of thesystem, and then a more detailed system desigrexipainds the
general design by providing all the technical detai

System design is also the evaluation of alterngiroblem solution, and
the detailed specification of the final system. Bpecification produced
in the analysis phaseis usedtoconstructa design tfoe
sytem. The emphasis of system design is to developwa system that
helps to achieve the goals and objestivof the
organizationovercomes some of the shortcomings and
limitations of the existingystem. If the problems are minor only
small modifications are required. On the other harajor changes may
be suggested by system analysis. Regardless obthplexity and scope
of any system, it is the purpose of system desigdevelop the best
possible system.

The purpose of the system’s design stage is alaochitect and design

a technical solution that is able toean all the
requirementscustaner, as defined in the business requirements
document.

The recommended technical solution will compridevarious elements:

a specification of the technical architectut® be
employed andequired configuration; programme structure and
flow; a definition ofany interfaces between systems; and screen
design (if required).

The TAD and SDS should be circulated within MI&fifor review. If
necessary an internal meeting should be held tusksand resolve any
issues. The documents should then besemted to the
projectstakeholder for sign off and the PPOBmplate
used to recordistribution, lists and actions.

This stage completes when all the key tasks hasen performed and
the exit criteria met.
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3.2 Tasksand Activities

The following tasks are performed during the DedRivase. The tasks
and activities actually performed depend on theneadf the project.

Establish the Application Environment

Identify/specify the target, the development arttie design and
testing environment. How and where will the apation reside?
Describe thearchitecture where this application will be
developed and tested, amko is responsible for this activity.

Design the Application

In the system design, first the general systematheristics are defined.
The data storage and access for the databasenkegérto be designed.
The wuser interface at the desktop layszeds to be
designed. Thbusiness rules layer or the application logic needse
designed.

Establish a top-level architecture of theteys and document
it. The architecture shall identify itemsof hardware,
software, and manuaperations. All the system requirements
should be allocated among the hardware configuratems, software
configuration items, and manual operations.

Transform the requirements for the softwatemi into an

architecturethat  describes its top-level structure d an
identifies the softwarecomponents. Ensure that all the
requirements for the software item akocated to its software
components and further refined to fadididetailed design.
Develop and document a top-level desigor the

interfaces external to the software iteend between the
softwarecomponents of the software item.

Develop Maintenance M anual
Develop the maintenance manual to ensure cordioperation of the
system once it is completed.

Develop Operations Manual

Develop the Operations Manual for mainfea
systems/applicationgnd the System Administration Manual
for client/servesystems/applications.

Conduct Preliminary Design Review

This is an ongoing interim review of the systéesign as it
evolvesthrough the Design Phase. This review detezmin
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whether the initiatlesign concept is consistent with the overall
architecture and satisfieke functional, security, and technical
requirements in the Functiorquirements Document.

Design Human Performance Support (Training)

Identify the users and how they will be trainedtba new system. Be
sure to address the Americans with Disabilities (&dDA) requirements
to ensure equal access to all individuals.

Design Conversion/Migration/Transition Strategies

If current information needs to be converted/migdéatransitioned to the
new system, plans need to be designed for thagmees, especially if
converting means re-engineering existing processes.

Conduct a Security Risk Assessment

Conduct a security risk assessment bgdressing the
following components: assets, threats, vulnerabilitiékelihood,
consequenceand safeguards. The risk assessment evaluateseoc®li
with baseline security requirements, identifieg#ts and vulnerabilities,
and assesses alternatives for mitigating or acugpésidual risks.

Conduct Critical Design Review

The Project Manager and System is HRrepb
conduct thejesign review and approve/disapprove the project into
the DevelopmenPhase. This review is conducted at the
end of the Design Phaserifies that the final system design
adequately addresses all functionaecurity, and  technical
requirements and is consistent with the dvarahitecture.

Revise Previous Documentation

Review documents from the previous phasesl assess the
need torevise them during the Design Phase. The updamsld be
signed off
by the Project Manager.

Other tasks associated with design adévelopment of
informationsystems are:

1. Book a technical architect to write the TAD

2. Book a system analyst and, where necessay, system
designer to write the SDS

3. Circulate completed TAD and SDS documents MIS

distribution list and arrange internal meeting tecdss, where

necessary

Obtain sign off of TAD and SDS from projectkstholders

Complete PPDR template

ok
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6. Obtain final resource estimates for build stéggks from the
systemanalyst and provisionally book developand
technical architeaesource for the build stage

7. Provisionally book the system analyst at10Bgoughout the
Buildstage

8. Update sign off log.

3.3 Rolesand Responsibilities

. Project Manager: The project manager responsible
andaccountable for the successful execution of Besign
Phase. Theroject manager is responsible for
leading the team thaccomplishes the tasks shown
above. The Project Manager is alsssponsible for
reviewing deliverables, for accuracy, appmg
deliverables and providing status reports to manmag.

. Project Team: The project team memlfexgardless
of theorganization of permanent assignment) are
responsible foaccomplishing assigned tasks as directed by the
project manager.

. Contracting Officer: The  contracting @#r s
responsible  andccountable for procurement activities and
signs contract awards.

. Oversight  Activities: Agency oversight tiaties,
including thelRM office, provide advice and counsel to
the project manager dhe conduct and requirements of
the Design Phase. Additionallgyversight activities
provide information, judgments, and
recommendations to the agency decision kensa
during  projectreviews, and in support of project decision
milestones.

3.4 Deliverables

The content of these deliverables mag bxpanded or
abbreviated depending on the size, scoped complexity
of the correspondingystem’s development effort.

Security Risk Assessment

The purpose of the risk assessment tas analyze
threats tovulnerabilities of a system to determine the righatential

for losses),and using the analysis as a basis for idemngfyi
appropriate and costfective measures.
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Conversion Plan

The Conversion Plan describes the strategies iedalv converting data
from an existing system to another hardware omsof environment. It

5 appropriate to re-examine the original steyn’s
functionalrequirements for the condition of the system
before conversiomjoetermine if the original requirements are still
valid.

System Design Document

This describes the system requirements, operatingonment, system
and subsystem architecture, files and dawbalesign, input
formats, output layouts, human-machine intefa detailed
design, processiniggic,and external interfaces. It isused
in conjunction witRunctional Requirements DocumeERD),
which is finalized in thighase, to provide a complete
system specification of all ugsequirements for the system
and reflects the wuser's perspective of s$gstem design.
Includes all information required for thereview and
approval of the project development. The sectiontbsaubsections of the
design document may be organized, rearrangedpeated as necessary
to reflect the best organization for a particuleoj@ct.

In most cases there are both user and technicalngaaation. Without
good documentation the new system may never bd, asel it may be
virtually impossible to modify the system in futurPoorly documented
systems have resulted in mistakes that can legretd loss.

I mplementation Plan

The Implementation Plan describes how the inforomatiystem will be
deployed and installed into an operational systéne plan contains an
overview of the system, a brief description of timajor tasks involved

in the implementation, the overall resourcegeded to
supporimplementation effort (such as hardware, software,
facilities, materialgnd personnel), and any site-specific implememnatio
requirements. Thiplan is updated during the Development
Phase; the final versiqnovided in the Integration and Test Phase
and used for guidance during
the Implementation Phase.

Maintenance Manual

The Maintenance Manual provides maintenangersonnel
with theinformation necessary to maintain the systéscavely.
The manual provides the definition of the saitev support
environment, the roleand responsibilities of maintenance personnel,
and the regular activitiegssential to the support and
maintenance of program modules, g$tleams, and database
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structures. In addition to the items identifiedt inclusion in the
MaintenanceManual, additional information may p@vided to

facilitate the maintenance and modification diet system.

Appendices to document various maintenance praoesdstandards, or
other essential information may be added to th@ideent as needed.

Operations Manual or Systems Administration Manual

For mainframe systems, the Operations Wdhan provides
computer control personnel and computer dpesawith a
detailed operationalescription of the information system and its
associatedenvironmentsuch as machine room operations
and procedures. The Systetsninistration Manual serves the
purpose of an Operations Manual in distributed e(dlserver)
applications.

Training Plan

The Training Plan outlines the objectiveiseeds, strategy,
and curriculum to be addressed when training users henriew or
enhanced information system. The plan presemtsdttivities needed
to support the development of training materials,
coordination of trainingchedules, reservation of personnel and
facilities, planning for training needs, and otlmining-related tasks.
Training activities are developed to teach usesqamnel the use of the
system as specified in the trainingcriteria. Inelsidhe target audience,
and topics on which training mube conducted on the list of
training needs. It includes, in the trainstgategy, how the topics
will be addressed, and the format of the trainoyggram, the list
of topics to be covered, materials, etim space
requirements, and proposed schedules.

User Manual

The User Manual contains all essential informafmmthe user to make
full use of the information system. This manualudes a description of
the system functions and capabilities, contingenaiad alternate modes
of operation, and step-by-step procedures for sysiecess and use.

3.51ssuesfor Consideration

Project Decision I ssues

The decisions of this phase re-examine iea@r detail many
of the parameters addressed in previous phases. Tésmgnd
prepared in thigphase will be the basis for the activities of the
Development Phase. The overall objective is tobdistaa complete
design for the system. Thwe-requisites for this phase are
the Project Plan, Function@équirements Document, and Test
Plan. A number of project approagiroject execution, and project
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continuation decisions are made in phase.

Proj ect approach decisionsinclude:

. Identifying existing or COTS componenthat can
be used, oeconomically modified, to satisfy validated
functional requirements.

. Using appropriate prototyping to refine uggments and
enhanceuser and developer understanding and interpretation
requirements.

. Selecting specific methodologies and tools tabed in the later
life cycle phases, especially the Developmeand
ImplementatiorPhases.

. Determining how user support will be providdihw the
remaininglife cycle phases will be integrated, and newly
identified risks andssues handled.

Proj ect execution decisionsinclude:

. Modifications that must be made to the nitial
information systenneed.

. Modifications that will be made to current prdoees.

. Modifications that will be made to current

systems/databases or tmther systems/databases under
development.
. How conversion of existing data will occur.

Proj ect continuation decisonsinclude:

. The continued need of the information systerexist.

. The continued development activities based ohe heeds
addressed by the design.

. Availability of sufficient funding and other raged resources for

the remainder of the systems life cycle.

The system user community shall be uded in
the Desigrctions as needed. It is also in the Deditjrase
that new or furtherequirements might be discovered that are
necessary to accommodanelividuals with disabilities. If so, these
requirements shall be added to the FRD.

Security I'ssues

The developer shall obtain the requirements fritra System
Security Plan and the FRD and allocate them tosttexific modules
within the design for enforcement purposes. Forngla, if a
requirement exists taudit a specific set of user actions, the
developer may have to addwverk flow module into the design to
accomplish the auditing.
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Detailed security requirements provide usersand
administrators withnstructions on how to operate and maintain the
system securely. They should address all applicabolmputer and
telecommunications security requirements, includisgstem access
controls; marking, handling, andisposing of magnetic media and
hard copies; computer room accessgcount creation, access,
protection, and capabilities; operationalgedures; audit trail
requirements; configuration managementocessing area
security; employee check-out; and emerggmogedures.
Security operating procedures may be creatsd separate
documents or added as sections or apeEn to the
User andOperations Manuals. This activity shoulbe
conducted during tHeesign Phase.

3.6 Phase Review Activity

Upon completion of all Design Phase tasks andpeoéresources for

the next phase, the Project Manager, thege with the

project team should prepare and presentpraject status
review for the decisiomaker and project stakeholders. The
review should address:

(1) design Phase activities status,

(2) planning status for all subsequdiié cycle phases
(with significant detaill on the next phasep t
include the status e@€&nding contract actions),

(3) resource availability status, and

(4) acquisition risk assessments of subsequientyicle phases given
the planned acquisition strategy.

40 CONCLUSION

Though there could be several design approach depgon the type of
project, system’s design as a phase in the devaopof an information
system is what translates all the conception aradyais into reality by
coming up with the sample of what is needed to owpran information
system.

50 SUMMARY

. TheobjectiveoftheDesignPhaseistotransfibwstefined
requirements into complete, detailed specifcet for the
system to guide the work of the Development Phase.

. The purpose of the system’s design stagealso to
architect andlesign a technical solution that is able to meet al
the requirements of the customer, as defined in lihsiness
requirements document.

. The Project Manager and System is Proponent wzinthe
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critical design  review and approve/disapprove the
project into théevelopment Phase.

. The purpose of the risk assessment to analyze
threats to, andulnerabiliies of a system to determine
the risks (potentialosses), and using the analysis as a basis
for identifying appropriateand cost-effective maasu

. For mainframe systems, the Operations Mamralides
computer control personnel and computer operatorth &
detailed operationatlescription of the information

system and its associatewvironments, such as machine
room operations and procedures.

. The decisions of  the project decision issuesexamine in
greater detail many of the parameters addressegdramious
phases.

. Upon completion of all Design Phase tasks anceip¢ of

resourcesfor the next phase, the Project Manager,
together with the projedeam should prepare and
present a project status review decision maker and

project stakeholders.

In the next study unit, you will be exposed to Depenent, Integration
and Testing of Information system.

6.0 TUTOR-MARKED ASSIGNMENT

Discuss 5 tasks and activities associated withgdeghase of a system
development

7.0 REFERENCESFURTHER READINGS

Information Resources Management (2003). The Deyant of Justice
Systems Development Lifecycle Guidance Document.

Norton, P (1995). Introduction to Computers. Mat¢amiMcGraw-Hill.
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1.0 INTRODUCTION

This unit dwells mainly on tasks, activities, rol@sd responsibilities of
both Development and Integration and testing phases

20 OBJECTIVES

This unit is designed for you to:

. understand what constitutes system’s developmetegration
and testing phase in designing and developing nmébion system
. identify the tasks you need to embark onndu the

development, integration and testing phase of systems
development

. comfortably answer the question of responsibgitand
roles inexecuting the development, integration and testing
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phase of aystems development project

. be able to know what are the dakbles from
developmentjntegration and testing to be used for subsequent
phases

. identify some issues that need to tensidered in

developmenintegration and testing phase of a system.
3.0 MAINCONTENT
3.1 Development and Integration and Testing Phases

3.1.1 Development

The objective of the Development Phasell be to
convert thaleliverables of the Design Phase into a cetepl
information systemAlthough much of the activity in the Development
Phase addresses tlm®mputer programs that make up the
system, this phase also putspliace the hardware, software, and
communications environment for the system and otimportant
elements of the overall system.

The activities of this phase translate the sysiesign produced in the
Design Phase into a working information systemabdg of addressing
the information system requirements. The develogmephase
containsactivities for building the system, testitige system,
and conducting functional qualification tegti to ensure
the system functionadrocesses satisfy the functional process
requirements in the Functional Requirements Dair(FRD). At
the end of this phase, the systeithbe ready for the activities of
the Integration and Test Phase.

3.1.2 Integration and Testing

The objective of this phase is to vao that the
developed systemsatisfies the requirements  defined.
Several types of tests will be conductéd this phase.
First, subsystem integration tests shak executed and
evaluated by the development team twmver that the
program components integrate properly into the ystbss and that the
subsystems integrate properly into an applicatiext, the testing team
conducts and evaluates system tests tosuren the
developed systermeets all technical requirements, including
performance requirementblext, the testing team and the
Security Program Manager condseturity tests to validate
that the access and data security requirementsraae Finally, users
participate in acceptance testing to confirm thatdeveloped system
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meets all user requirements as stated. Accepteesteing shall be
done in a simulatedreal” wuser environment with the
users using simulated or real target platformsiafidstructures.

3.2 Tasksand Activities
3.2.1 Development

Code and Test Software
Code each module according to established standards

I ntegrate Software

Integrate the software units, componentsd a modules.
Integrate  thesoftware units and software components and test in
accordance with the integration plan. Ensure thahenodule satisfies
the requirements of the software at the conclusibthe integration
activity.

Conduct Softwar e Qualification Testing.

Conduct qualification testing in accordancevith the
qualification requirements for the software item. Ensure thiae
implementation ofeach software requirement is tested for
compliance. Support audit(g)hich could be conducted to ensure
that:

. as-coded software products (such as softwam) iteflect the
design documentation
. the acceptance review and testing requiresngméscribed

by the documentation are adequate for #uxreptance
of the softwar@roducts

. test data comply with the specification

. software products were successfully e@stand meet
their specifications

. test reports are correct, and disarej@s between
actual anckxpected results have been resolved

. user documentation complies with standards esifgd.

The results of the audits shall be documentdéd both

hardwarsoftware are under development or intigna
the audits mgyostponed until the System Qualification Testing.

Upon successful completion of the auditd,
conducted, updatprepare the deliverable software product for
System Integration, Syster@ualification Testing, Software

Installation, or Software Acceptan8apport as applicable. Also,
establish a baseline for the design and code dSdftevare item.
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3.2.2 Integrate System

Integrate the software configuration items withdveare configuration
items, manual  operations, and other gyste as
necessary, into theystem. The aggregates shall be tested, as
they are developed, agaitseir requirements. The integration
and the test results shall deeumented. For each qualification
requirement of the system, a setedts, test cases (inputs, outputs,
test criteria), and test procedures ®&mnducting System
Qualification Testing, shall be developeahddocumented.
Ensure that the integrated system isdye for System
Quialification Testing.

Conduct System Qualification Testing

Conduct system qualification testing inccadance with
the qualification requirements specified fothe system.
Ensure that thenplementation of each system requirement is tested
for compliance andhat the system is ready for delivery. The
gualification testing resul&hall be documented.

Install Software

Install the software product in the target enviremtnas designed, and in
accordance with the Installation Plan. Tihesources and
informationnecessary to install the software produshall
be determined and lbwailable. The developer shall assist
the acquirer with the set-aptivities. Where the installed
software product IS replacing an existing
system, the developer shall support any panallening activities
that are required. Ensure that the software deco and
databases initializesxecute, and terminate as specified in
the contract. The installatioevents and results shall be
documented.

Document Softwar e Acceptance Support

Acceptance review and testing shall considlee results of
the Joint Reviews, Audits, Software Quadifion Testing,
and SystenQualification Testing (ifperformed). The results
of the acceptanaeview and testing shall be documented.

The developer shall complete and delivdre software
product asspecified. The developer shall provide initial and
continuing training and support to the acquirespecified.

Revise Previous Documentation

Review and update previous phase documentatioreeded.

88



MBA 815 MODULE 2

Integration and Testing

The tasks and activities actually performed depmdhe nature of the
project. The following tasks should be completedrduthe Integration
and Test phase.

Establish the Test Environment
Establish the various test teams and ensure thsytstem(s) are ready.

Conduct Integration Tests

The test and evaluation team is responsible feataorg/loading the
test database(s) and executing the integratid(sjedhis is to ensure
that program components integrate properly intdhe
subsystems and theubsystems integrate properly into an
application.

Conduct Subsystem/System Testing

The test and evaluation team is responsible featorg/loading the
testdatabase(s) and executing the system )testfdl
results shoulddocumented on the Test Analysis Report, Test
Problem Report, and orthe Test Analysis Approval
Determination. Any failed componerstsould be migrated back
to the development phase for rework, and the gghg®mponents
should be migrated ahead for security testing.

Conduct Security Testing

The test and evaluation team will agasneate or
load thedatabase(s) and execute secuypBnetration) test(s). All
tests will be documented, similar to those abdaled components
will be migrated back to the development phaserdéarork, and passed
components will be migrated ahead for acceptarstante

Conduct Acceptance Testing

The test and evaluation team will create/lodde test
database(s) anelxecute the acceptance test(s). All tests vall b
documented, similar tthose above. Failed components will
be migrated back to tlievelopment phase for rework,
and passed components will migratead for implementation.

Revise Previous Documentation

During this phase, the Systems Technical LeadebDiveloper(s) will
finalize the Software Development Documerftom the

DevelopmentPhase. He/They will also finalize the
Operations or System&ministration Manual, User Manual,
Training Plan, MaintenanceManual, Conversion Plan,

Implementation Plan, Contingency Plan, dsgdate the Interface
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Control Document from the Design Phase.e Phoject
Manager should finalize the System SégurPlan and
the Security Risk Assessment from the Requirements ysmlPhase,
andthe Project Management Plan from theanRing
Phase. TheConfiguration Manager should finalize  the
Configuration Managemeilan from the Planning Phase. The
Quality Assurance office/person should firalithe Quality
Assurance Plan from the Planning Phasel finally, the
Project Manager should finalize the CosBenefit
Analysis and the Risk Management Plamomf the
System Concepevelopment Phase.

3.3 Rolesand Responsibilities

3.3.1 Development

. Project Manager: The project Manager ressponsible
and accountable for the successful execution of the
Development Phas&@he project Manager is responsible
for leading the team thatcomplishes the tasks shown
above. The Project Manager is alsesponsible for
reviewing deliverables for accuracy, appmgv
deliverables and providing status reports to manmage.

. Project Team: The project team memlfexgardless
of theorganization of permanent assignment) are
responsible foaccomplishing assigned tasks as directed by the
project manager.

. Contracting Officer: The contracting oHr is
responsible and accountable for the prooerd
activities, and signs contraatards.

. Oversight  Activities: Agency  oversight tiaties,
including thelRM office, provide advice and counsel to
the project manager dhe conduct and requirements of
the Development Phas@dditionally, oversight
activities provide information, judgmentsnd
recommendations to the agency decision makersglymioject
reviews, and in support of project decision milest

. Developer: The developer is responsibker the
developmentactivities to include coding, testing, documenting
and delivering the completed system.

3.3.2 Integration and Test

. Project Manager: The project manager responsible
and accountable for the successful execution of thieghation
and Test Phase. The project manager is respotisiisading the
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team that accomplishes the tasks shown abovee RPhoject
Manager is alsogesponsible for reviewing deliverables
for accuracy, approvindeliverables and providing status
reports to management.

. Project Team: The project team memlfergardless
of theorganization of permanent assignment) are
responsible foaccomplishing assigned tasks as directed
by the project managérhis includes establishing the test
environment.

. Contracting Officer. The  contracting ocHr is
responsible andccountable for the procurement activities and
signs contract awards.

. Security Program Manager. The Securifyrogram
Manager isresponsible for conducting security tests
according to the SysterSgcurity Plan.

. Oversight  Activities: Agency oversight tiaties,
including thelRM office, provide advice and counsel for the
project manager on the conduct and requirements of
the Integration and Tesgt dditionally, oversight
activities provide information, judgmentsind
recommendations to the agency decision makersiglymoject
reviews and in support of project decision mileston

. User: Users participate in acceptancestiig to
ensure systenmeerform as expected.

3.4 Dedliverables

3.4.1 Development

Thecontentofthesedeliverablesmay
beexpandedaepédingonthesize,scope,andcomplexityofisensdev
elopmenteffort. The following deliverableshall beinitiated
during the Development Phase:

Contingency Plan

The Contingency Plan contains emergency respomsegures; backup
arrangements, procedures, and responsibjlitieand post-
disaster recovery procedures and resporgiili Contingency
planning isessential to ensure that organizations systemsable
to recover from processing disruptions in the neveof localized
emergencies or larggcale disasters. It is an emergency
response plan, developed camjunction with application owners,
and maintained at the primary and backup compuistallation, to
ensure that a reasonable continuity of supmogrovided if events
occur that could prevent normal operations.
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Contingency plans shall be routinely reviewedpdated, and
tested toenable vital operations and resources be
restoredas quickly aspossibleand to keep wsystdowntime
to an absolute minimum. @ontingency Plan is synonymous
with a disaster plan and an emergency plan. Ifsfsem/subsystem is
to be located within a facility with aacceptable contingency plan,
system-unique contingency requiremestisuld be added as an annex
to the existing facility contingency plan.

Softwar e Development Document

Contains documentation pertaining to the develpmof each unit
or module, including the test cases, softwarest teesults,
approvals, andny other items that will help explain the functdty of
the software.

System (Application) Software

This is the actual software developdd. is used

for the Testintegration Phase and finalized before
implementation of the  systennclude all the disks (or other
medium) used to store the information.

Test Files/Data
All the information used for system testingosld be provided
at theend of this phase. Provide the actual test datdil@sdused.

Integration Document

The Integration Document explains how thsoftware
components, hardware components, or bote aombined,
and the interactiobetween them.

3.4.2 Integration and Testing

The following deliverables shall be initiated duirthe Integration and
Test Phase:

Test AnalysisReport
This report documents each test - unit/moduseipsystem
integration,system, user acceptance and security.

Test Analysis Approval Deter mination

Attached to the test analysis report as a fresult of the test
reviewsand testing levels above the integratitest; briefly
summarizes thperceived readiness for migration of the software.
Test Problem Report Document problems encountetgmhgl testing;
the form is attached to the test analysis reports.
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I T Systems Security Certification and Accr editation

The documents needed to obtain certificateomd accreditation
of aninformation system before it becomes operationbkyTinclude:
System Security Plan; Rules of Behavior; ConfigoratManagement
Plan, Risk Assessment; Security Test & Evaluation;
Contingency Plan; Privacy Impact Assessmen@nd the
certification and accreditation memorandum3¥he Systems
Security Plan and certification/accreditatiopackage should
be approved prior tonplementation, and every three years
thereafter.

3.5 Issuesfor Consideration

3.5.1 Development

There are threephaseprerequisitesthat shouldinepletedbegnning
this phase:

. Project management plan and schedutaicating
target date focompletion of each module, and target date for
completion of system testing.

. System design document, containing program lofaw,
identifying any existing code to be used, amel tsubsystems
with their inputs and outputs.

. Unit/module and integration test plans;ontaining
testing requirements, schedules, and testase c
specifications for unit andtegration testing.

3.5.2 Integration and Testing

Security controls shall be tested beforesystem
implementation taincover all design and implementation flaws that
would violate securitypolicy. Security Test and Evaluation
(ST&E) involves determining a system’s sd&gurmechanisms
adequacy for completeness a&@odrectness, and the degree
of consistency between systatocumentation and actual
implementation. This shall be accomplisiadough a variety of
assurance methods such as analysis o$teraylesign
documentation, inspection of test documema and
independent execution of function testirand penetration
testing. Results of the ST&E affect security activitiesvdloped
earlier in the lifecycle such as security risk assessment,
sensitive system securipjyan, and contingency plan. Each of these
activities will be updated ithis phase, based on the results of
the ST&E. Build on the securitgsting recorded in the
software development documents, unit testimggration testing,
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and system testing.
3.6 Phase Review Activity

3.6.1 Development

Upon completion of all Development Phagsasks and
receipt ofresources for the next phase, the Projeandder,
together with theproject team, should prepare and present a project
status review for the decision maker and projeekedtolders. The
review should address:

(1) development Phase activities status,

(2) planning status for all subsequdiie cycle phases
(with significant detaill on the next phasep t
include the status ¢pénding contract actions),

(3) resource availability status, and

(4) acquisition risk assessments of sgbset life cycle
phasesgiven the planned acquisition strategy.

3.6.2 Integration and Testing

Upon completion of all Integration and Test Phiasis and receipt of
resources for the next phase, the Projeeinddger, together
with the project team, should prepare and present a prefattis
review for the decision maker and project staketwdd The review
should address:

(1) integration and Test Phase activities status,

(2) planning status for all subsequdiie cycle phases
(with significant detaill on the next phasep t
include the status mEnding contract actions),

(3) resource availability status, and

(4) acquisition risk assessments of sgbset life cycle
phasegiven, the planned acquisition strategy.

40 CONCLUSION
Development is what converts the design model into
reality. It is mportant phase of system’s developmenh O

the other handnptegration and testing is used to fine-tune atesys
to detect errors and shortcomings in systems dpuedat processes.
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5.0 SUMMARY

. The objective of the Development Phasdl be
to convert thedeliverables of the Design Phase into a
complete information system.

. The objective of the integration and testingggh& to prove that
the developed system satisfies the requiremenisetefSeveral
types of tests will be conducted in this phase.

. Conduct qualification testing in accordancwith the
qualificationrequirements for the software item. Ensure that
the implementation of each software requiremenested for
compliance.

. The project Manager is responsible and
accountable for thsuccessful execution of the Development
Phase.

. The  Configuration Manager should finaliz the
ConfigurationManagement Plan from the Planning Phase.

. The Contingency Plan contains emergenmsponse
procedures; backup arrangements, procedureand
responsibilities; and podtsaster recovery procedures and
responsibilities.

. Security controls shall be tested beforesystem
implementation  touncover all design and
implementation flaws that would violaecurity policy.

. Upon completion of all Development, dgtation

and Test Phaskasks and receipt of resources for the next
phase, the Project Manger, together with the ptagam, should
prepare and present a project status review foddéeesion maker
and project stakeholders.

The next study unit is on implementation and digosof system.

6.0 TUTOR-MARKED ASSIGNMENT

Compare and contrast roles and respdigbi during
developmentphase and integration and testing phases of systems
development.

7.0 REFERENCESFURTHER READING

Information Resources Management (2003). The Deyamt of
Justice Systems Development Lifecycle Guidance Daru.

Norton, P (1995). Introduction to Computers. Ma¢amiMcGraw-Hill.
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1.0 INTRODUCTION

From the previous study unit, you have leant ablo&itDevelopment and
Integration and testing phase.

This unit focuses on Implementation and Dispositbsystem, related

tasks and activities, roles and responsibgitias they concern
systemimplementation and disposition.

2.0 OBJECTIVES
This unit is designed for you to:

. know what constitutes system’s implemraéonh and
disposition phase in designing and developing information
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system

. identify the tasks you need to embark on duritige
implementation and disposition phase of systemgldpment

. comfortably answer the question of passibilities

and roles in executing the implementatioand
disposition phase of a systedevelopment project

. be able to know what are the deliverables, fiomlementation
and disposition to be used for subsequent phases
. identify some issues that need to be caensitl in

implementatiorand disposition phase of a system.

3.0 MAINCONTENT
3.1 Implementation and Disposition Phases

3.1.1 Implementation

Implementation phase of the system developmi& system’s
designand development is the most expensive and timeucoing of
the entire lifecycle. Implementation is expensive because
many people arevolved in the process. It is time consuming
because of all the workdhat has to be  completed,;
implementing a developed and nefermation system into
an organizational context is not a mechanipedcess. The
organizational concept has been shaped andhaped by
the people who work in the organizatiodfhe work
habits, belief, interrelationships, and personal goals of an
organization’s members, alffect the implementation process.
Although factors important to successful piementation
have been identified, there are no mecges you can
follow. During implementation, you must be attunedo
key aspects of the organizational context sashhistory, politics,
and environmental demands - aspects that can lootri to
implementation failure if ignored.

In this phase, the system or system modificatioasrestalled and made
operational in a production environment. The phaseitiated after the
system has been tested and accepted by the nés&raject Manager.

Activities in this phase include naotificatioof implementation
to end users, execution of the previouslyingef training plan,
data entry oconversion, and post implementation review. Thiaggh
continues untilthe system is operating in production in
accordance with the definader requirements.
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The new system can fall into three categoriestamgment of a
manualprocess, replacement of a legacy esyst or
upgrade to aystem Regardless of the type of system,
all  aspects of theimplementation phase oukh be
followed. This will ensure th@moothest possible transition to
the organization’s desired goal.

3.1.2 Dispostion

The Disposition Phase will be implemented to elaténa large part of a
system or as in most cases, close down a syshtehead the life
cycle process. The system in this phase has been
declared surplusbsdete and will be scheduled for shutdown. The
emphasis of this phase will be to ensure that,datacedures, and
documentation are packagashd archived in an orderly fashion,
making it possible to reinstall angring the system back to an
operational status, if necessary, and to reaflirdata records in
accordance with policies regarding reterglectronicrecords.
The Disposition Phase represents the avfdystem’s life
cycle. A Disposition Plan shall be prepared toradd allfacets of
archiving, transferring, and disposing of thetegsand data.

Particular emphasis shallbe given to propegservation of
the processed by thesystem SO
thatitiseffectivelymigrated&ydem, or archived in accordance with
applicable records management

regulations and policies for potentialtuhe access. The
systemdisposition activities preserve information tnonly
about the currergroduction system but also about the evolutiorhef t
system through its life cycle.

3.2 Tasksand Activities

3.2.1 Implementation

Tasks and activities in the implementatiorhage  are
associated witlertain deliverables described in section 3.2Jwit3.
The tasks andactivities actually performed dedpeon the nature
of the projectdescription of these tasks and activities is presid
below.

Notify Usersof New I mplementation

The implementation notice should be sent to alfrsised organizations
affected by the implementation. Additionally, stgood policy to make
internal organizations not directly affected by timeplementation aware
of the schedule, so that allowances can be mada fdisruption in
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the normal activities of that section. Some ncdifion methods are
email, internal memo to heads of departments, and evoicee
messages. Thetice should include:

. the schedule of the implementation;

. a brief synopsis of the benefits of the neweyst

. the difference between the old and new system;

. responsibilities of end user affected by timplementation
duringthis phase; and

. the process to obtain system support, indgidiontact names

and phone numbers.

Execute Training Plan

It is always a good business practice to providéning before the
end user uses the new system. Because there hasabpeeviously
designedraining plan established, complete withe thystem
user manual, thexecution of the plan should be
relatively simple. Typically what preventa plan from
being implemented is lack of funding. odd budgeting
should prevent this from happening.

Perform Data Entry or Conversion

With the implementation of any system, typicallg is old data which

is to be included in the new system. This datalmam a manual or an
automated form. Regardless of the format of tha,dhe tasks in this
section are two fold, data input and data veriimratWhen replacing a
manual system, hard copy data will nedd be
entered into theautomated system. Some sort of
verification that the data is beiegtered correctly should be
conducted throughout this process. This is dhso case in data
transfer, where data fields in the old system yma
have been entered inconsistently and thereforetatie integrity of the
new database. Verification of the oldatad becomes
imperative to aseful computer system.

One of the ways verification of both system operatnd data integrity
can be accomplished is through parallel opematioParallel
operationsonsist of running the old process system
and the new systesimultaneously until the new system is
certified. In this way, if the new system fails irany way, the
operation can proceed on the old system whildtlys are worked out.

Install System

To ensure that the system is fully operapninstall the
system in groduction environment.
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Conduct Post-Implementation Review
Afterthesystemhasbeenfielded,apost-implementationreview
conducted to determine the successoftheqiroj
throughit’'amplementationphase.Thepurposeofthisreviewistoimiele
tation experiences, to recommend system enhamismand provide
guidance for future projects.

In addition, change implementation notices willut#ized to document
Userrequestsforfixes toproblems thatmay haveheemg this
phase. It is important to document any ussguest for a
change to a system to limit misunderstandings batvibe end user and
the system programmers.

Revise Previous Documentation

During this phase, the ICD is revised from theeqRrements
Analysis Phase. The CONOPS, System Security PlaourBy Risk
Assessment, Software Development Document, Systétw&e and the
IntegrationDocument, are also revised and finalizading

the Implementatiohase.

3.2.2 Dispostion

The objectives for all tasks identified in thphase are
to retire system, software, hardware, and data. The tasks a
activities actuallyperformed are dependent on the nature of the
project. The dispositioactivitiesare performed at the end
of the systems life cyclesdosition activities ensure the
orderly termination of the system, and preserval vitformation about
the system so that some or all of it, nimy reactivated in the future,
if necessary. Particular emphasis shall dieen to proper
preservation of the data processed by the system, thsat
the data are effectively migrated to anothestem, or disposed
of in accordance with applicable records manageémand
program  areaegulations and policies for potential future asces
These activities may be expanded, combined or etletepending on
the size of the system.

Prepare Disposition Plan

The Disposition Plan must be developedand
implemented. Theisposition Plan will identify how the
termination of the system/dawdll be conducted, and when, as
well as the system termination daseftware components to be
preserved, data to be preserved, dispositioremiaming equipment,
and archiving of life-cycle products.
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Archiveor Transfer Data
The data from the old system will have to ansferred into the
newsystem or if it is obsolete, archived.

Archiveor Transfer Software Components

Similar to the data that is archivelt transferred, the
softwarecomponents will need to be transferred to the sgsiem,
or if that is not feasible, disposed of.

ArchiveLife Cycle Deliverables

A lot of documentation went into developing theplgation or system.
This documentation needs to be archived, whetantbe referenced,
if needed at a later date.

End the System in an Orderly Manner
Follow the Disposition Plan for the orderly breakaoof the system, its
components, and the data within.

Dispose of Equipment

If the equipment can be used elsewhere in the aaton, recycle. If it
is obsolete, notify the property managemeoffice, to
excess alhardware components.

Conduct Post-Ter mination Review Report

This review will be conducted at the end o tisposition Phase
andagain, within 6 months after disposition of the system by
the ProjecManager.

3.3 Rolesand Responsibilities

3.3.1 Implementation

. Project Manager: The project manager responsible
and accountable for the successful exegutiof the
ImplementationPhase. The project manager is responsible for
leading the team thaccomplishes the tasks shown above.
The project manager is alsesponsible for reviewing
deliverables for accuracy, approvidgliverables and
providing status reports to management.

. Project Team: The project team memlfexgardless
of theorganization of permanent assignment) are
responsible foaccomplishing assigned tasks as directed by the
project manager.

. Contracting Officer: The  contracting @#r s
responsible andccountable for the procurement activities and
signs contract awards.
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. Oversight  Activities: Agency oversight tiadies,
including thelRM office, provide advice and counsel for the
project manager othe conduct and requirements of
the Implementation Phas@dditionally, oversight
activities provide information, judgmentsnd
recommendations to the agency decision makersglymioject
reviews and in support of project decision milestn

3.3.2 Disposition

. Project Manager: The Project Manager responsible
and accountable for the successful executioh the
Disposition Phasactivities.

. Data Administrator: The Disposition Plamay direct
that onlycertain systems data be archived.The
DataAdministrator identify the data and

assisttechnicalpersonnel withtheg chive process. The
Data Administrator may be involved witlentifying
data which due to its sensitive nature must bestrdged.
They would also be involved with identifying andgrating data
to a new or replacement system.

. Security Managers: The security managers wakd to make
sure that all access authority has been elimintdedhe users.
Any usersthat only use the application should be
removed from the systewhile others that use other
applications as well as this one may still needesscto the
overall system, but not the application being shut-
down. If there is another application that is takthe place of
this application, the security managers should coertei
with the newsecurity managers.

3.4 Dedliverables

3.4.1 Implementation

The following deliverables are initiatedduring the
ImplementatiorPhase:

Delivered System

After the Implementation Phase Review and ApptoCertification
is signed by the Project Manager and the Systempdaent
representative, the system - including the produactiersion of the data
repository - is delivered to the customer for the@e@tions and
Maintenance Phase.
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Change Implementation Notice
A formal request and approval document for chang@ade during
the Implementation Phase.

Version Description Document

The primary configuration control document used track and
control versions of software released to the ratpmnal
environment. It is aummary of the features and contents for the
software build and identify and describe the versibthe software being
delivered

Post-1mplementation Review

The review is conducted at the end of the Impleatert Phase. A post-
implementation review shall be conducted ensure that
the systenfunctions as planned and expected; tafwe

that the system cost wgthin the estimated amount; and to verify
that the intended benefits are derived as projedtedmally, this shall

be a one-time review, andatcurs after a major implementation;
it may also occur after a majemnhancement to the system.
The results of an unacceptable review are subditd the System

Proponent for its review and follow-up action§he  System

Proponent may decide it will be necessatry return the

deficient system to the responsible system devedoprmroject Manager
for correction of deficiencies.

3.4.2 Disposition

The following deliverables are initiatedand finalized
during theDisposition Phase

Disposition Plan

The objectives of the plan are to end the openatf the system in a
planned, orderly manner, and to ensure that systanponents and data
are properly archived or incorporatedoinbther systems.
This will include removing the active support by the operetiand
maintenance organizations. The users will needap an active role in
the transition. All concerned groups will need ®HKept informed of the
progress and target dates. The decision to prosghdisposition will
be based on recommendations and approvals frdm-Rrocess Review
or based orma date(or time period) specified in the System
Boundary Documen(SBD).

This plan will include a statement of why the Egation is no longer
supported, a description of replacement / upgristegf tasks/activities
(transition plan) with estimated dates of complgti@and the notification

strategy. Additionally, it will include hé responsibilities
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for future residual support issues, such adentifying
media alternatives if technology changesgwn software
product transition plans amdternative support issuésnce
the application is removed); paralglerations of retiring, and
the new software product; archiving of teeftware product,
associated documentation, movement of logs,decand
accessibility of archive, data protectiodentification, and
auditapplicability.

Post-Ter mination Review Report

A report at the end of the procedmt details the
findings Disposition Phase review. It includes detai
of where to findproducts and documentation that has been
archived.

Archived System
The packaged set of data and documentatmmtaining the
archivedapplication.

3.5 Issuesfor Consideration

3.5.1 Implementation

Once a system has been developed, tested and ddpibwill enter the
operations  and maintenance phase. All eldgwment
resources andocumentation should be transferred to a libary
the operations and maintenance staff.

3.5.2 Disposition

Update of Security plans for archiving danthe
contingency plansestablish the system, should be in place.

All documentation about the  application, systemgsl and
configuration will be archived, along with the datad a copy of the
Disposition Plan.

3.6 Phase Review Activity

3.6.1 Implementation

During the Implementation Phase Review, mneo@ndations
may bemade to correct errors, improve user sattefn, or
improve systenperformance. For contractor development, analysis
shall be performed to determine if additional iatt is within the
scope of the statement of work, or within thegioral contract. An
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Implementation Phase Review and Approval Certifocatshould be
signed off by the Project Managey verify the acceptance of
the delivered system by the systeums&s/owner.

The Implementation Phase-End Review shall be organiplanned, and
led by the Project Quality Assurance representative

3.6.2 Disposition

The Post-Termination Review shall be performedratie end of this
final phase. This phase-end review shall be comduatithin 6 months
after disposition of the system. The PostraTination Review
Reportdocuments the lessons learned from the shutdowraaraving
of the terminated system.

40 CONCLUSION

Most information systems have failed because ofrtagectiveness and
inefficiency in the implementation of the conceptlanodel. The right
team should be put together to ensure safe andaaedmplementation
of systems. On the other hand, dispositiai developed
informationsystem is necessary for continuity and future sexfee. It is
particularly important for system’s re-evaluationredesign. It also
ensures a perfect completion of a project cyclen&ke room for other
projects.

5.0 SUMMARY

. Implementation phase of the system developmensystem’s
designand development is the most expensive and time
consuming of theentire life cycle. Implementation is
expensive because so mamwepple are involved in the
process.

. The Disposition Phase will be implemented tongtiate a large
part of a system or, as in most cases, close dosystam and end
the life cycle process.

. The implementation notice should bentsdao all
users andrganizations affected by the implementation.
. One of the ways \verification of bothsystem

operation and datategrity can be accomplished, is through
parallel operations.

. With the implementation of any system, tgily there is
old datawhich isto be included in the new systemisTh
data can be in rmanual or an automated form.

. The Disposition Plan must be developed and implaed.

. After the Implementation Phase Review and Appt
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Certification issignedbytheProjectManager and the
System IS epresentative, the system - including the
production version of the data repository - is \=led to the
customer for the Operations and Maintenance Phase.

. The objectives of the disposition plan are td #re operation of
thesystem in a planned, orderly manner,d ato
ensure thabmponents and data are properly archived or
incorporated into othersystems.

. During the Implementation Phase Review, recondagaons may
be made to correct errors, improve user satigfaair improve
system performance.

. The Post-Termination Review shall be penfed after
the end ofhis final phase.

The next study unit is on operations and mainteaafsystem design.
6.0 TUTOR-MARKED ASSIGNMENT

Discuss the differences between Implementation@isdosition phases
based on tasks and activities.

7.0 REFERENCESFURTHER READING

Information Resources Management (2003). The Dyt of Justice
Systems Development Lifecycle Guidance Document.

Jeffrey, A. H. Joey, F.G. & Joseph, S.V. (2005arBen Prentice Hall.

Norton, P (1995). Introduction to Computers. Ma¢amiMcGraw-Hill.
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UNIT 5 OPERATIONS AND MAINTENANCE OF
SYSTEM DESIGN

CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1 Maintenance Phase

3.1.1 Types of Maintenance

3.2 Tasks and Activities
3.3 Roles and Responsibilities
3.4 Deliverables
3.5 Issues for Consideration
3.6 Phase Review Activity
3.7 Maintenance Cost

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Readings

1.0 INTRODUCTION
This unit treats the final phase of system desigicwis, operations and
maintenance. It also dwells on related issues on tasks

and activities, roles amndsponsibilities, deliverables phase
review activity and finallymaintenance cost.

20 OBJECTIVES

This unit is designed for you to:

be able to identify the different types of mamnce

. understand what constitutes  operations d an
maintenance phase designing and developing information
system

* identify the tasks you need to embark on dutimg operations
and maintenance phase of systems development

. comfortably answer the question of paassibilities
and roles inexecuting the operations and
maintenance phase of a systdev®lopment project

. be able to know what are the ahbles from
operations and maintenance to be used for subsequent
phases

. identify some issues that need to be sidamed in
operations andiaintenance phase of a system
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. explain the relationship between cadt maintenance
phasecompared to other phases of systems development.

3.0 MAIN CONTENT

3.1 Maintenance Phase

More than half of the life cycle costs are attrdalito the operations and
maintenance of systems. In this phase, it isrdsdethat all facets
of operations and maintenance be performed. Tégstem is
being usedand scrutinized, to ensure that it meets the sagtally
stated in the planning phase. Problems are t#eteand new needs
arise. This may require modification to existingdep new code to be
developed and/or hardware configuration changedovi®ng user
support is an ongoing activity. New users will ugq training, and
others will require trainingas well. The emphasis of this phase
will be to ensure that the usenseds are met and the system
continues to perform as specified in the operationenvironment.
Additionally, as operations and maintenance gersl monitor the
current system, they may become aware of better
ways to improve the system and theeformake
recommendations. Changes will be required fixo problems,
possibly add features amthke improvements to the system.
This phase will continue as long as the systein use.

When a system is in maintenance phasame
persons withinsystem’s development group are responsible for
collecting maintenance request from systems usaisother interested
parties such as systems auditors, data centerprietwanagement staff
and data analysts. Once collected, each requestalyzed. To better
understand it, it will alter the system and wHaisiness benefits and
necessities will result fromuch a change. If the change request
is approved, a system change designed and then implemented. As
with the initial development of the system implenseh changes are
formally reviewed and tested before installatiortoi operational
systems

3.1.1 Typesof Maintenance

There are several types of maintenangeu can
perform on annformation system. By maintenance we mean, the
fixing or enhancing of an information system.

1. Corrective Maintenance: this refers ¢thanges made
to repairdefects in the design, coding or implementatbn
the system. Foexample, if you have just purchased
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a new home, correctiv@aintenance would involve
repairs to things that had never workesldesigned, such as,
faulty electrical outlet, or a misaligned doad¥lost
corrective maintenance faults surface soofter a
installation. When corrective  maintenance peais
surface, they are typicallyrgent, and need to be
resolved to curtail possible interruptioaormal
business activities. Of all types of maim@tece, corrective
maintenance account for activities as muas75%
of  all maintenancelAndrew and Leventhal). This is
unfortunate becausmorrective maintenance adds little or no
value to the organisation, it simply focuses amaeing defects
from an existing system without adding new funcdilaty.

2. Adaptive Maintenance: This involves making adesto evolve
its functionality, to changing business needs,comigrate to a
different operating environment. Within a home, @de
maintenance might be adding storm windows to imerdve
cooling performance of arair-conditioner. Adaptive
maintenance is usually less urgent tbamective
maintenance because of business and technologyng€sa
typically occur over some period of timé&€ontrary
to corrective maintenance, adaptive maintenance is
generally a small part of amganization’s maintenance
effort, but it adds value to tbeganization.

3. Perfective Maintenancethis involves making
enhancement to improve processing performanae
interface usability or to adtbsired, but not necessarily
required system’s features. In our home
example, Perfective maintenance would &dding a
new room. Many systems professionals feeht th
Perfective correction is nogally maintenance, but rather
new development.

4. Preventive Maintenance: This involves changesde to a
systemto reduce the chances of future system’s
failure. An example qgfreventive maintenance might be
to increase the number of records that the sygteroess far
beyond what is currently needed, or to genexdiaw a system
sends report information to a printer so that fystem can easily
adapt to changes in technology. In our home
example, preventive maintenance could be paintirigeoexterior
to better protect the room from severe Wweat
conditions. As witladaptive maintenance, both Perfective
and preventive maintenan@e typically a much lower
priority than corrective maintenance.
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Over the life of a system, corrective maintenarsceost likely to occur
after initial system installation or after majoraciges. This means that
adaptive maintenance, Perfective maintenanaad preventive
maintenance activities can lead to correctivenaintenance
activities ifnot carefully designed and implemented.

3.2 Tasksand Activities
Identify Systems Operations

Operations support is an integral part of the aaglay operations of a
system. In small systems, all or part of eack taay be done by the
same person. But in large systems, e&ahction may
be done eparate individuals or even separate areas. The
Operations Manual ideveloped in previous SDLC phases.
These documents define taskstvities and responsible parties,
and will need to be updated as changes occur. f8gstaperations
activities and tasks need to be scheduled, onuaniag basis,
toensure that the production environment
isfunctional, and is performing as specified. Tlelowing is a checklist
of systems’ operations’ key tasks and activities:

. Ensure that systems and networks are running, available
during the defined hours of Operations;

. Implement non-emergency requests duringhedaled
Outages, aprescribed in the Operations Manual,

. Ensure all processes, manual and automatedicatenented in

the operating  procedures. These processes dhoul
comply with thesystem documentation;

. Acquisition and storage of supplies .(i.epaper,
toner, tapes,removable disk);

. Perform backups (day-to-day protection, contiroys;

. Perform the physical security functions inclugirensuring
adequatedUPS, Personnel have proper security clearances
and proper accessivileges etc.;

. Ensure contingency planning for disastecovery is
currentandested ;

. Ensure users are trained on current processeiseam processes;

. Ensure that service level objectivesre a kept
accurate and areonitored,

. Maintain  performance measurements, stedisti and
system logs.Examples of performance measures include

volume and frequency of data to be processed in eexe, order
and type of operations;

. Monitor the performance statistics, repothe results
and escalatproblems when they occur.
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Maintain Data /Software Administration

Data/Software Administration is needed to ueesthat input
data andoutput data and data bases are corractd
continually checkedccuracy and completeness. This includes
ensuring that any regularly scheduled jobs awvbmitted and
completed correctly. Software and data basd#wuld be
maintained aftlor near) the current maintenance level. The
backup and recovery processes for data bases rawamally
different than the day-to-day DASD volume bhags The backup
and recovery process of the data bases should be denea
Data/Softwarddministration task by a data adminisirat
A checklist of Dat&oftware Administration tasks and activities
are:

. Performing a periodic Verification/Validationof data,
correct dateelated problems;

. Performing production control and qualit control
functions (Jobsubmission, checking and corrections);

. Interfacing with other functional areasr f Day-to-day
checkindcorrections;

. Installing, configuring, upgrading and maintaigidata base(s).

This includes updating processes, data flows, dpects (usually
shown in diagrams);

. Developing and performing data/data basédckup
and recoveryroutines  for data integrity and
recoverability. Ensure documentamwperly in the Operations
Manual;

. Developing and maintaining a performancand
tuning plan foonline process and data bases;

. Performing configuration/design audits to emesusoftware,
system, parameter configuration are correct.

| dentify Problem and M odification Process

One fact of life with any system is that changenevitable. Users need
an avenue to suggest change and idsohtifproblems.
A User Satisfaction Review which can include a Customer
Satisfaction Survegan be designed and distributed to
obtain feedback on operational systems, h®p determine
if the systems are accurate and reliaBlgstems
administrators and operators need to dae to make
recommendations for upgrade of hardwaeechitecture and
streamlining processes. For small in-houssystems,
modificationrequests can be handled by an in-houseepsoc
For large integratesdystems, modification requests may be
addressed in the Requiremedtscument, and may take the
form of a change package, or a forn@ddange
Implementation Notice and may require juséfion and cost
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benefits analysis for approval by a eewi board. The
requirementslocument for the project may call for a modifioaticut-

off and rollout of the system as a first versiomdaall subsequent
changes addressed as a new or enhanced verstom ®fdtem. A request
for modifications taa system may also generate a new
project and require a new initiation plan.

Maintain System/Softwar e

Daily operations of the systenisoftware may necessitate
that maintenance personnel identify potential modifimasi needed to
ensurethat the system continues to operate as intendand
produces qualitglata. Daily maintenance activities for the systeakes
place to ensure that any previously undetectedorserare fixed.
Maintenance personngtay determine that modifications to
the system and databasesded to resolve errors or
performance problems. Also modificationeay be needed to
provide new capabilities or to take adege
hardware upgrades or new releases of system geftaad application
software used to operate the system. New capabiliiay take the form
of routine maintenance or may constitute enhancesrterthe system or
database as a response to user requests fav/impeoved
capabilities. New capabilities needs may begin a new problem
modification process described above.

Revise Previous Documentation
At this phase of the systems developmafit security
activities havabeen completed. An update must be made to the@yst
Security plan; an  updateand test of the
contingencyplanshould bentinuous vigilance should be
given to virus and intruder detectidime Project Manager must be
sure that security operating procedures are kephtep accordingly.
Review and update documentation from gmevious phases. In
particular, the Operations Manual, SBD d &wontingency
Plan, need to be wupdated and finalizedring the
Operations and Maintenance Phase.

3.3 Rolesand Responsibilities

This list briefly outlines some of the roles anmdsponsibilities for
key maintenance personnel. Some  roles may be
combined orending upon the size of the systerb@éomaintained.
Each system will dictate the necessity for thesdisted below:

. Systems Manager: The Systems Manager developsnints
and executes plans and procedures for conductitngtias and
tasks othe Maintenance Process. To provide for

anavenueof reporting and customer satisfaction,
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the Systems Manager shoudeate and discuss

communications instructions with the systems
customers.
. Technical Support: Personnel which proved texdnsupport to

the program. This support may involve granting
access rights to thpeogram. Setup of workstations or
terminals to access the system. Maintaining typeerating
system  for both server and workstation.
Technical support personnel may be involved wituilsg user
ids or login names and passwords. In a Client seweironment
technicalsupport may perform systems scheduled
backups and operatisgstem maintenance during downtime.

. Operations or Operatof§urn On/Off Systems, Start
Tasks, Backup etc): For many mainframe systems, technical
support for aprogram is provided by an operator.
The  operator performscheduled backup, performs
maintenance during downtime, and reésponsible to
ensure the system is online and availabler dsers.
Operators may be involved with issuing user iddogin names
and passwords for the system.

. Customers: The customer needs to be able tceshéh the
systemsmanager the need for improvements or the
existence of problem&ome users live with a situation or
problem because they feel theyust. Customers may feel
that change will be slow or disrupti®me feel the
need to create work-around. A custontfes the
responsibility to report problems or make
recommendations fahanges to a system.

. Program Analysts or Programmer: Interpretserus
requirements, designs and writes the code for ajeed
programs. User changes, improvements, enhancemayjsbe
discussed in Joint Application Design  sessions.alysts
programs for errors, debugs the program and tesigram
design.

. Process Improvement Review Board: A board oividdals may
be convened to approve recommendationsr fo
changes andmprovements to the system. This
group may be chartered. Tdharter should outline what
should be brought before the group @wnsideration and
approval. The board may issue a Changetive.

. Users Group or Team: A group of pomer
users who shateowledge they have gained concerning a
program or system. Theysually meet to exchange
information, share programs and can provid&pert
knowledge for a system under considenatidor
change.
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. Contracting Officer: The contracting oHr is
responsible andccountable for the procurement activities, and
signs contract award.

. Data Administrator: Performs tasks which enstivat accurate
and valid data are entered into the system. Sorasttitis person
createsthe information systems database, maintainse th
databases securignd develops plans for disaster recovery. The
data administrator malge called upon to create queries
and reports for a variety of user requesiBhe data
administrator is responsibilities include maining the
databases data dictionary. The data aatiyprovides
a description of each field in the database

thecharacteristics, and what data is maintained with t

field.

. Telecommunications  Analyst and Network st8yn
Analyst: Plans, installs, configures, upgrades and
maintains  networks  aseeded. If the system

requires it, he ensures that extecoaimunications
and connectivity are available.

. Computer Systems Security Officer (CSSO): The
CSSO has aequirement to review system change
requests, review and in some cases, coordinateCtiange
Impact Assessments, participate in @enfiguration Control
Board process, and conduct and regoainges that
may be made, that affect the security yest of the
system.

3.4 Ddiverables

I n-Process Review Report

The In-Process Review (IPR) occurs at determined
milestonesusually quarterly, but at least once a yearheT
performance measursebould be reviewed along with the health
of the system. Performance measures should beasured
against the baseline measures. Ad-hoc revisiould be
called when deemed necessary by eithermdentthe results of
this review in the IPR Report.

User Satisfaction Review Report

User Satisfaction Reviews can be used as a tatdtermine the current
user satisfaction with the performancepatalities of an
existing application or initiate a proposal for a new sgsteThis
review can be used as input to the IPR Report.
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3.5 Issuesfor Consideration
Documentation

It can not be stressed enough, that proper doctatien for the duties
performed by each individual responsible for tegs maintenance
and operation should be up-to-date. For smooth da -day
operations of any system, as well as disastepvesy, each
individual’s role, dutie@and responsibilities should be outlined
in detail. A systems administrator’'s jodrnar log of
changes performed to the systsofiware or hardware is
invaluable in times of emergencies. Operations rabyournals or logs
should be readily accessible by maintenance peeton

Guidelinesin deter mining New Development from M aintenance
Changes to the system should meet the followirtgréaiin order for the
change or modification request to betegarized as
Maintenancegtherwise it should be considered as New Developmen

. Estimated cost of modification are below maiatgre costs
. Proposed changes can be implemented within ygstera year
. Impact to systemis minimal or necessdyr accuracy

of systenoutput

Security Re-certification

Federal IT security policy requires all IT systetnde accredited prior
to being placed into operation and at least eVenget years thereafter, or
prior to implementation of a significant change.

3.6 Phase Review Activity
Review activities occur several times throughdig phase. Each time

the system is reviewed, one of three of the falhg decisions will be
made:

. The system is operating as intendadd meeting
performancexpectations.

. The system is not operating as intendetd needs
correctionsomodifications.

. The users are/are not satisfied with the opmmedind performance

of the system.

The In-Process Review shall be performeal evaluate
systemperformance, user satisfaction with the systempiadbality to
changingbusiness needs, and new technologies that tmigh
improve the systenilhis review is diagnostic in nature and can
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trigger a project to re-enter a previous SDLC phdsg/ major system
modifications needed after thygstem has been implemented
will follow the SDLC process

planning through implementation.

3.7 Maintenance Cost

Information system maintenance costs are sigpniti expenditure.
For some organizations as much as 60% to 80% af itmermation
systembudget is allocated to maintenance das/(Kaplan,
2002). Thisproportion has risen from roughly 50% 20 years ay®

to the fact that many organizations have accuradlamore and older
so called legacysystems that require more and more
maintenance. More maintenamoeans more maintenance work
for programmers. A recent opinion poll of ov2D executives
revealed that on averagg2% of a company’programmers are
assigned to maintain existing software (Lytton, P00

Only3% is assigned to new applicationdewamentinwhere
a company has not developed its in-Bousystem, but
licensed software, maintenance cost remains highmdny cases
annualmaintenance fee can be as high as 20% afpieont cost
(Worthen,2003). In addition, about one third of the
cost of
establishingeepingapresenceonthewebgopsigramminglLegard,
2000).

4.0 CONCLUSION

Operations and maintenance is continual througit
the life  of poject and thus could be the most expensive and
cumbersome. In fact it is considered as the longdsall the systems
development phases. It consists of making suré tlieveloped
systems run in operational use and continues tsodior as long as is
required. The Centre of Software maintenance estsntnat 50% and
90% of cost of computer systems over its lifetimenaintenance.

50 SUMMARY

. More than half of the life cycle costs are ibtited to the
operationsand maintenance of systems. In this phase,
it is essential that afhcets of operations and maintenance
be performed.

. When a system is in maintenance phase, sqaesons
within thesystems development group is responsible
for  collecting maintenance request from systems users and
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other interested parties such as systems auditats, center,
network management staff, and data analysts.

When corrective maintenance problems surfabey are
typically urgent and need to be resolved to durtai
possible interruption inormal business activities.

One fact of life with any system is that changeinevitable.
Users need an avenue to suggest change and idémrbblems.
Daily operations of the systenisoftware may
necessitate that maintenance personnel fgerpotential
modifications neededt@nsure that the system continues to
operate as intended and produces quality data.

Operations support is an integral part of the-tdaday operations

of a system. In small systems, all or part of etk may be
done by the same person.

The Systems Manager develops documents andieseplans
andprocedures for conducting activities and tasksthe
MaintenanceProcess. To provide for an avenue of
problem reporting anclstomer satisfaction.

It can not be  stressed enough, that proper
documentation for the duties performed bgach
individual responsible for system nmintenance and
operation should be up-to-date.

Information system maintenance costs argnifecant
expenditure.

For some organizations as much as 60% to 80% af im@rmation
system budget is allocated to maintenance actvitie

The next study unit is on DSDM.

6.0
1.

2.

7.0

TUTOR-MARKED ASSIGNMENT

Identify and discuss the uniquenest each of
the form ofsystems development maintenance.

What are the activities associated thwi the
operations anthaintenance phase of systems development.

REFERENCESFURTHER READINGS

Information Resources Management (2003). The Dejant of Justice

Systems Development Lifecycle Guidance Document.

Jeffrey, A.H. Joey, F.G. & Joseph, S.V. (2005).rBea Prentice Hall.
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MODULE 3

Unit 1 Dynamic Systems Development Method
Unit 2 Project Management

Unit 3 Project Planning

Unit 4 Risk Assessments and Management
Unit 5 Design and Planning for GIS

UNIT 1 DYNAMIC SYSTEMS DEVELOPMENT
METHOD

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Dynamic System Development Methods
3.1.1 Principles of DSDM
3.2  Prerequisites for Using DSD
3.3 The Phases of DSDM
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3.3.2.1 Stage 1: The Feasibility Study
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3.3.2.4 Stage 4: Design and Build Iteration
3.3.2.5 Stage 5: Implementation
3.3.3 Phase 3: Post -Project
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3.5 Roles of DSDM
3.6  Critical Success Factors of DSDM
3.7  Comparison to other IS Development Methods
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION
This unit introduces you to the principles, tecfugs, roles and phases
of DSDM. Issues such as critical suscefactors of

DSDM andcomparison between DSDM and Development methods
are treated.
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20 OBJECTIVES

This unit of the course is designed for you to:

. be able to explain what is a dynamic systemgldgvwnent method

. identify the basic principles of dynam systems
developmenmethod

. identify and differentiate the different phaséss DSDM

. identify and differentiate the various technigte DSDM

. be able to identify and discuss thsuccess
factors behind theoperations of dynamic system

development method.
3.0 MAINCONTENT

3.1 Dynamic System Development Methods (DSDM)

Dynamic Systems Development Meth¢gDSDM) is a
framework based originally  around Rapid Application
Development (RAD), supported by its continuous user
involvement in an iterativelevelopment and incremental
approach which is responsive to changing requirésnein order to
develop a system that meets the business neadstime and on
budget. It is one of amumber of Agiledeveloping
software and forms part of the Agile Alliance.

DSDM was developed in the United Kingdoin the

1990s byconsortium of vendors and experts in the dfiebf

Information  System(lS) development. The DSDM Consortium
combined their best-practiceexperiences. The DSDM
Consortium is a non-profit and vendodependent
organisation which owns and administers thhamework.The

first version was completed in JanuaB895 and

publishedFnebruary 1995. The current version in usethéd point

in time (April 2006) is Version 4.2: Framework fBusiness Centered
Development, released in May 2003.

As an extension of rapid application developmdd§DM focuses on
Information Systems, projects that are characdrlzy tight schedules
And budgets. DSDM addresses the common reafamsystem’s
project failure, including exceeding budget missing
deadlines, and lack of user involvemengnd top
managemerntommitment.

DSDM consists of 3 phases: pre-project phase, grrojdife-cycle
phase, and post project phase. The project liféeqylcase is subdivided
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into 5 stages: feasibility study, business studfynctional
model iterationgesign and build iteration, and implementation.

DSDM recognizes that projects are limited by tina@d resources,
and plans accordingly to meet the business néedwder to achieve
these goals, DSDM encourages the use of RAD thigh consequent
danger that too many corners are cut. DSDM ap@@se principles,
roles, and techniques.

In some circumstances, there are possibilitiesitiegrate practices from
other methodologies, such as Rational Unified Fs®¢®UP), Extreme
Programming (XP), and PRINCE2, as complements tDXdSAnother
agile method that has some similarity in process @ncept to DSDM
Is Scrum

3.1.1 Principles of DSDM

There are nine underlying principles BISDM consisting
of four foundations and five starting-points for het
structure of the method@hese principles form the cornerstones of
development using DSDM.

. User Involvement is the Main Key inunning an
efficient andeffective project, where both users and developers
share a workplace, so that the decisions can be aazrately.

. The Project Team must be Empowered to make idesishat are
important to the progress of the project, witheuditing for
higherlevel approval.

. DSDM focuses on frequent delivery of productghvassumption
that to deliver something "good enough" earliealisays better
than to deliver everything “perfectly” in theend. By
delivering producfrequently from an early stage of
the project, the product can tbsted and reviewed where

the test record and review document can
be taken into account at the next iteration or phas
. The main criteria for acceptance déliverable in

DSDM is ondelivering a system that addresses the current
business needs. It is not so much directed atelghg a perfect
system addressing appossible business needs, but
focuses its efforts on critidahctionality.

. Development is Iterative And Incrementariven by
users’feedback to converge on an effective businessisalut

. All changes during the development are revessibl

. The high level scope and requiremerdsould be

base-linedefore the project starts.
. Testing is carried out throughout the projeig-tycle.
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3.2

Communication and cooperation among all proggakeholders
is required to be efficient and effectivBSDM is  also
supported by some other principles(or so called
assumptions).

No system is built perfectly in the firsty(the
paretoprinciple-80/20 rule). In the process ddveloping
an informationsystem, 80% of the business benefit comes
from 20% of the system requirements, therefore BIS®arts
implementing this first 20% ofystem requirements to meet
80% of the business needs, whichgmod enough as
long as the wusers are intimately invdlven the
development process, and in a position msue that
the missing 20% would not cause any iosser
business consequencéaplementing the entire requirements
often causes the project to go over deadlines amigdis,
therefore it is most times unnecessary to consttiet perfect
solution.

Project delivery should be on time, obudget and
with goodquality.

DSDM only requires each step of the
development to beompleted far enough for the next step to
begin. This way a new iteration of the project cmmence
without having to wait for th@revious to be completed
entirely. And with every iteratiofiystem is
improved incrementally. Recall that theusimess
requirements are changing over time at any rate.

Both Project Management and Developméathniques
areincorporated in DSDM.

DSDM can also be used both in new projects andefixpanding
current systems.

Risk assessment should focus on busindsaction
being delivered, not on the constructiggnocess nor
on developmenprocess artifacts (such as requirements and
design documents).

Management rewards product delivery nathlan task
completion.

Estimation should be based on business ifumaity instead
of lines of code.

Prerequisites for Using DSD

In order for DSDM to be a success, a number ofgop@sites need to be
realized. First, there needs to be interactiotween the project team,

future

end users and higher management. dddsesses well

known failures of IS development projects due to lack top
motivation and/or user involvement.
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The second important prerequisite for DSDprojects is
the decomposability of the project. The possipiliof
decomposition intaesmaller parts enables the iterative approach, and
activities that are harb  prioritize  often cause delays--exactly
the effect that DSDM developed to avoid. Another group of
projects for which DSDM is not well-suited are ggferitical ones. The
extensive testing and validation found in thesel&iof projects conflict
with DSDM goals of being on time and on budgenafy, projects that
aim at re-usable componeniaight not be well-suited for
development using DSDM, because themands on
perfection are too high and conflict witthe 80%/20%
principle described eatrlier.

3.3 ThePhases of DSDM

The DSDM framework consists of three sequentialspsanamely the
pre-project, project life-cycle and post-projectpbs. The project phase
of DSDM is the most elaborate of the thrphases. The
project life-cycle phase consists of bagsts that form
an iterative step-by-stegpproach in developing an IS.
The three phases and correspondiages are explained
extensively in the subsequent sections.  Farach

stage/phase, the most important activitiease addressed
and thaleliverables are mentioned.

3.3.1 Phase 1

The Pre-Project

In the pre-project phase candidate projects amifcexl, project funding
is realized and project commitment is ensured. Hagdhese issues at
an early stage avoids problems at later stagdsegbrject.

3.3.2Phase 2

The Project Life-Cycle

The process overview in the figure above showgptbgect life-cycle of
this phase of DSDM. It depicts the 5 stages a project will have
to gothrough to create an IS. The first two stagese, Feasibility
Study and Business Study are sequential phases that
complement to each othétfter these phases have been
concluded, the system IS developedlatively and
incrementally in the Functional Model Iteration, edign

& Build Iteration and Implementation stésg The
iterative andncremental nature of DSDM will be addressed furihe

a later section.
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3.3.21 Stagel

The Feasibility Study

During this stage of the project, the feasibibfythe project for the use
of DSDM is examined. Prerequisites for the use 80 are addressed
by answering questions like; ‘Can this project meet
the requiredbusiness needs?ls this project suited for the
use of DSDM?’ and ‘What are the moshportant risks
involved?’. The most importatgchniques used in this phase
are the Workshops. The deliverables for this stage the Feasibility
Report and the Feasibility Prototype that addithe feasibility of the
project at hand. It is extended with a global OwtlPlan for the rest of
the project and a Risk Log that identifies the mogiortant risks for the
project.

3.3.22 Stage?

The Business Study

The business study extends the feasibility dstlAfter the
project hadeen deemed feasible for the use of DS
stage examines thmfluenced business processes, user groups
involved and their respectivaeeds and wishes. Again the
workshops is one of the most valuable tephes,
workshops in  which the different stakelewk come
together to discuss the proposed systeime Tinformation
from thesesessions is combined into a requirements list. rApartant
property ofthe requirements list is the fact that the
requirements ar@anprioritized. These requirements are
prioritized using the MoSCoWapproach. Based on this
prioritization, a development plan is constructesdaaguideline for the
rest of the project. An important project techniqueed in the
development of this plan is time boxing. Thigchnique is
essential in realizing the goals of DSDM, namelingeon time and on
budget, guaranteeing the desired qualitA system
architecture isinother aid to guide the development of the IS.

The deliverables for this stage are basiness area
definition describes the  context of the  project
withinthe  company, architecture definition tlpaovides an initial
global architecture of thE&5s under development, together with a
development plan that outlinése most important steps in
the development process. At the Ihase last two documents
there is the prioritized requirements list. This
list states all the requirements for the systerganized according to the
MoSCoW principle. And last, the Risk Log is updawth the facts that
have been identified during this phase of DSDM.
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3.3.23 Stage3

Functional Model Iteration

The requirements that have been identified tie previous
stages areonverted to a functional model. This odal
consists of both fanctioning prototype and models. Prototyping is
one of the key project techniques within this stdge helps to realize
good user involvement throughout the project. Taeetbped prototype
is reviewed by differenuser groups. In order to assure
quality, testing is implementeédroughout every iteration
of DSDM. An important part of testing realized in the
Functional Model Iteration. The Functional Modelncbe subdivided
into four sub-stages:

. Identify Functional Prototype: Determine the
functionalities to bémplemented in the prototype that results
from this iteration.

. Agree Schedule: Agree on how and mwheo
develop thestinctionalities.

. Create Functional Prototype: Develop th@ototype.
Investigate, refine, and consolidate it with the combined
Functional prototype of previous iterations.

. Review Prototype: Check the correctness of tlewelbped
prototype.

This can be done via testing by end-user, these the test
recordsand user’'s feedbacks to generate the functionatofyping
review document.

The deliverables for this stage are a Functionadl®and a Functional
Prototype that together represent the ctianalities that
could be realized in this iteration, reafty testing by users.
Next to this, theRequirements List is updated, deleting the items
that have been realizethd rethinking the prioritization of the
remaining requirements. TIRask Log is also updated by having
risk analysis of further development after revieyvithe prototyping
document.

3.3.24 Stage4

Design and Build Iteration

The main focus of this DSDM iteration Iis totegrate the
functional components from the previous phase into one sysham
satisfies user needs. It also addresses the natidoal requirements
that have beeset for the 1S. Again testing is an impoitt
ongoing activity in thistage. The Design and Build Iteration can
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be subdivided into four sub-stages:

Identify Design Prototype: Identify functionaland non-

functional requirements that need to be in thestesystem.

. Agree Schedule: Agree on how and wheo
realize thesesquirements.

. Create Design Prototype: Create a system that sedely be
handed to end-users for daily use. They investigaténe, and
consolidate the prototype of current iteration witprototyping
process are also important in this sub-stage.

. Review Design Prototype: Check the corressnof the

designedsystem. Again testing and reviewing are the main

techniques used, since the test records and usexbacks are
important to generate the user documentation.

The deliverables for this stage are a Designd®ype during the
phase that end users get to test and at the etite ddesign and Build
Iteration the Tested System is handed over ® 1tlext phase. In this
stage, the system is mainly built where the desigd functions are
consolidated and integrated in a prototype. Anotlediverable for this
stage is a User Documentation.

3.3.25 Stage 5

I mplementation

In the Implementation stage, the testegktem including
userdocumentation is delivered to the users and itrginof future
users is realized. The system to be delivered bean reviewed to
include the requirements that have been set hie beginning stages
of the project. The Implementation stage can bmlisided into four
sub-stages:

. User Approval and Guidelines: End users apprthes tested
systemfor implementation and guidelines with resp
to theimplementation and use of the system are created.

. Train Users: Train future end user in the usthefsystem.

. Implement: Implement the tested system a tbcation of
the endusers.

. Review Business: Review the impact of the immatad system

onthe business, a central issue will be whetinersystem
meets thggoals set at the beginning of the jgmto
Depending on thigroject goes to the next phase, the post-
project, or loops back to one of the preceding ebdesr further
development.
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The deliverables for this stage are a Deliverede®y®on location, ready
for use by the end users, Trained Users ahetailed
ProjectDocument of the system.

3.3 Phas3

Post-pr oj ect

The post-project phase ensures the system operaffegtively
andefficiently. This is realized by maintenancenhancements
and fixes, according to DSDM principles. The
maintenance can be viewed castinuing development, based
on the iterative and incremental nataile DSDM. Instead of
finishing the project in one cycle usyaltheproject can
return to the previous phases or stages so that ptevious
step and the deliverable products can be refined.

3.4 CoreTechniquesof DSDM

Timeboxing

Timeboxing is one of the project techniqu#s DSDM. It is
used tosupport the main goals of DSDM to realize the depeient of
an IS on time, within budget, and with the desigeglity. The main
idea behind timeboxing is to split up the projecpbrtions, each with a
fixed budgetand a delivery date. For each porticm
number of requirements aselected that are prioritized
according to the MoSCoW principBecause time and budget
are fixed, the only remaining variables areteguirements. So if
a project is running out of time omoney,
requirements with the lowest priority are omittd@this does not mean
that an unfinished product is delivered, becausthefpareto, principle
that 80% of the project comes from 20% of the systequirements, so
as long as those most important 20% of requiremen@simplemented
into the system, the system therefore meetshbsiness needs, and
that no system is built perfectly in the first try.

MoSCoW

MoSCoW represents a way of prioritizingems. In the
context ofDSDM the MoSCoW technique is used to prioritize
requirements. It is an acronym that stands for:

10. MUST have this requirement to meet the businessls.

11. SHOULD have this requirement if at pbssible, but the
projectsuccess does not rely on this.

12. COULD have this requirement if it doest affect the
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fitness ofbusiness needs of the project.

13. WOULD have this requirement at later date éréhis some time left
(or in the future development of the system). Ryqing

This technique refers to the creation of protosypkthe system under
development at an early stage of tipeoject. It
enables theliscovery of shortcomings in the system and allows
future users to ‘test-drive’ the system. This wagod user involvement
is realized, one of the key success factors of MSDr any System
Development project for that matter.

Testing

A third important aspect of the goal of DSDM hetcreation of an IS
with good quality. In order to realize a solutiohgood quality, DSDM

advocates testing throughout each iteration. S8BM is a tool, and
technique independent method, the project teameéstb choose its own
test management method, for example TMap.

Workshop

One of DSDM’'s project techniques that aimskainging the
different stakeholders of the project together wiscuss
requirements, functionalities and mutual ustdEnding. In a
workshop thestakeholders come together and discuss the project.

Modelling

This technique is essential and purposelised to
visualise thediagrammatic representation of a specific
aspect of the systebus iness area that is being
developed. Modelling gives a bettaderstanding for DSDM
project team over a business domain.

Configuration M anagement

A good implementation of this configuration managetechnique is
important for the dynamic nature of DSDM. Sintdeere is more
thanone thing being handled at once during the devedspmrocess of
thesystem, and the products are being deliveregjugntly at a
very fastrate, the products therefore need to be contrdtedtly as
they achieve (partial) completion.

35 Rolesof DSDM
There are some roles introduced  withirbSDM
environment. It ismportant that the project members need

to be appointed to different roles befotkey start to run
the project. Each role has #sponsibility. These roles are:
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. Executive Sponsor. So called th&oject Champion”.
An important role from the user organization whas
the ability andesponsibility to commit appropriate funds
and resources. This role has an ultimate poweratkendecisions.

. Visionary: The one who has the regimity to
initialize the project by ensuring that essential
requirements are found early oviisionary has the most
accurate perception of the business objectives
of the system and the project. Another task isupervise and
keep the development process in the right track.

. Ambassador User. Brings the knowledge oferus
community into the project, ensures that thevelopers
receive enough amount afser's feedbacks during the
development process.

. Advisor User: Can be any user thapresents an
important viewpoint and brings the daily knowledge of the
project.

. Project Manager: Can be anyone from user conimuar IT
staff who manages the project in general.

. Technical Coordinator: Responsible in igleig the
system architecture and control the technical quality he t
project.

. Team Leader: Leads his team and ensutes the
team workseffectively as a whole.

. Developer: Interpret the system requirements amodel; it
includes developing the deliverable codes and buite
prototypes.

. Tester: Checks the correctness in a technedént by

performingsome testing. Tester will have to give
some comments amdcumentation.

. Scribe: Responsible to gather and mcorthe
requirements, agreements, and decisions made in every

workshop.

. Facilitator: Responsible in managing the workshoprogress,
acts as a motor for preparation and communication.

. Specialist Roles: Business Architect, @Qua Manager,

Systemintegrator, etc.
3.6 Critical Success Factors of DSDM

Within DSDM a number of factors areemified as
being ofmportance to ensure successful projects:

. Factor 1: First there is the acceptganof DSDM

by seniormanagement and other employees. This
ensures that the differesnttors of the project are motivated
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from the start and remain involved throughout theggzt.

. Factor 2. The second factor follows directlyrfrahis and that is
the commitment of management to ensure end-user
involvement. Theprototyping approach requires a strong and
dedicated involvement by end user to test and jtlagéunctional
prototypes.

. Factor 3: Then there is the project team.
This team has to lwemposed of skillful members that
form a stable union. An important issue is the ewgrment of
the project team. This means that the team (er onmore of
his members) has to posses the power and possioilimake
important decisions regarding the project withoawihg to write
formal proposals to higher management, which eaudry time-
consuming. In order for the project team to beeablrun a
successful project, they also need theght
technology con duct the project. This means a development
environment, project management tools, etc.

. Factor 4: Finally, DSDM also states that apprtive
relationship between customer and vendor is requif@is goes
for both projectsthat are realized internally within
companies or by outsidmntractors. An aid in
ensuring a supporting relationship couldi®eL.

3.7 Comparison to other 1S Development Methods

Over the vyears a great number of Infdrom System
Development methods have been developed amplied,
divided in  StructuredMethods, RAD methods and Object-
Oriented Methods. Many of these methods showlasities to each
other and also to DSDM. For example eXtreme Runogning,[XP]
also has an iterative approach to dé®lopment with
extensive user involvement.

The Rational Unified Process is a method that dryblaas the most in
common with DSDM in thatitis also a dynamicrfoof Information
System Development. Again, the iteratiapproach is
used indevelopment method.

Like XP and RUP there are many other developmemhoas that show
similarities to DSDM, but DSDM does digjuish itself
from theseamethods in a number of ways. First, there is #ut that it
provides a tool and technique independent fraomkwThis allows
users to fill in the specific steps of the procesish their own
techniques and software aids of choice. Anotheguefeature is the fact
that the variables in the development are not teselurces, but the
requirements. This approadgnsures the main goals of DSDM,
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namely to stay within the deadliaédd the budget. And last
there is the strong focus on communicatetween and
the involvement of all the stakeholders ithe system.
Although this is addressed in other methods, DSghgly believes in
commitment to the project to ensure a successtaboue.

This last paragraph is largely incorrect, mo§ RUP can be
applied without rational tools and XP does not require gayticular
tools. XPshares many similarities with DSDM, ndyabthe
'embrace changehilosophy which means requirements can be
changed as well as time and resources.

4.0 CONCLUSION

As an extension of rapid application developmed§DM focuses on
Information Systems, projects that are charactdrlzy tight schedules
and budgets. DSDM addresses the comnmeasons for
information systems project failure including exceeding budgets
missing deadlines, and lack of user involvement top management
commitment.

50 SUMMARY

. Dynamic Systems Development Method (DSDM) is a
frameworkbased originally around Rapid Application
Developmen(RAD) supported by its continuous user
involvement in an iterativdevelopment and incremental
approach which is responsive ctanging requirements,
in order to develop a system that meets the basimeeds on
time and on budget.

. DSDM focuses on frequent delivery of productghvassumption
that to deliver something "good enough" earlieralisays better
than to deliver everything "perfectly” in the end.

. In order for DSDM to be a success, a number refgguisites
need to be realized. First, there needs to beaictigity between
the project team, future end users and higher nemnangt.

. The DSDM framework consists of three sequenpabses,
namely, the pre-project, project life-cycle andtga®ject phases.

. The business study extends the feasibility stédter the project
has been deemed feasible for the use of DSDM, slage
examines thenfluenced business processes, user groups
involved and theirespective needs and wishes.

. The post-project phase ensures the system topeetfectively
and efficiently. This is realized by maintenancehancements
and fixes according, to DSDM principles.

. Prototyping technique refers to the creationprbtotypes
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of the system under development at an early stage ofrthjeqp.
It enables the early discovery of shortcomingshim $ystem, and
allows future users to ‘test-drive’ the system.

. Within DSDM a number of factors are identifiad being of
great importance to ensure successful projects.

. Like XP and RUP, there are many other develpnmethods
that show similarities to DSDM, but DSDM does uhgtiish
itself from these methods in a number of ways.

The next study unit is on project management.
6.0 TUTOR-MARKED ASSIGNMENT

Identify and discusS personnel and their roles in a dynamic
systemdevelopment method (DSDM).
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1.0 INTRODUCTION

As a discipline, Project Management developeaimfrseveral

different fields of application, including construgatio
mechanical engineeringjilitary projects, etc. In the
United States, the forefather modnagement is Henry Gantt,
called the father of planning and conttethniques, who is
famously known for his use of the "bar" chart gw@ect management
tool, for being an associate of Frederick Winsbaylor's theories
of scientific management, and for his gtuaf thework and

management of Navy ship building. His work is therefunner

to many modern project management todlsluding the

work breakdown structure (WBS) and resource allocation.
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The 1950's mark the beginning of the modern ptay@nagement era.
Again, in the United States, prior to the 1950's, projects were
managed on an ad hoc basis using mostly Ganttt€;tard informal
techniguesand tools. At that time, two mathematigaioject
scheduling modelwere developed: (1) the "Program Evaluation and
Review Technique” oPERT, developed as part of the United
States Navy's (in conjunctionith the Lockheed Corporation Polaris
missile submarine program; and (2) the CriticalhPstethod (CPM)
developed in a joint venture by boibuPont  Corporation and
Remington Rand Corporation for managohant aintenance
projects. These mathematical techniques ckfjuispread into
many private enterprises.

In 1969, the Project Management Institute (PMBs formed to

serve the interest of the project management ingluShe premise of

PMI is that the tools and techniques of projestanagement are
common everamong the widespread application of prge

from the software industry, to the coustion industry. In

1981, the PMI Board dfirectors authorized the development
of what has become The Guide to the Project Mamamnt Body of

Knowledge, containing the standamsd guidelines of practice
that are widely used throughout phnafession.

20 OBJECTIVES

The objectives of this unit of the course are fou yo:

. have an understanding of what project manageimearid how it
has developed over the years

. identify the requirements for a susfeks project
managemenmplementation

. answer the question of the foundational staf@sp project cycle

. identify the constraints to a project managenmgtiaitive.

3.0 MAIN CONTENT

3.1 Overview of Project Management

Project management is defined as the iplise of
organizing andnanaging resources in such a way that these
resources deliver all thwork required to complete a project within
defined scope, time, and cost constraints. A ptaga temporary and
one-time endeavor undertaken to create a uniquiupt@r service. This
property of being a temporary and a one-time ua#ert, contrast with
processes, or operations, which are permanent oi-EEmanent
ongoing functional work to create the same producservice over-
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and-over again. The management of these two sysierofien very
different and requires varying technical skdisd philosophy, hence
requiring the development of proje@nagement.

Project management is also a carefully plannedoaiganized effort to
accomplish a specific(and usually) one-time effort, for
example, constructs a building or implemeatsnew computer
system. Project management includes developimg project
plan, which includegdefining project goals and objectives,
specifying tasks or how goals wille achieved, what resources
are need, and associating budgatsnes for completion. It
also includes implementing the project plasbpng with  careful
controls to stay on the "critical paththatensure the
plan is being managed according to .plaRroject
management usually follows major phases (with waribtles for these
phases), including feasibility study, project planning,
implementation, evaluation and support/maintenance. (Program
planning is usually of a broader scope than propahning, but not
always.).

The first challenge of project management isueing that a project
is delivered within the defined constraints. Tkecond, more
ambitious,challenge is the optimized allocation and in&tign of
the needed to meet those pre-defined objectives pitject, therefore, is
a carefully selected set of activities chosen te ussources, (time,
money, people, materials, energy, space, provisions
communication, qualityjsk, etc.) to meet the pre-defined objectives.
Almost any human activity that involves carryingut a non-
repetitivetask can be a project. So we are all projectagars! We
all practiceproject management  (PM). But there is a
big difference betweerarrying out a very simple project involving
one or two people and onevolving a complex mix of people,
organisations and tasks. This Haeen true for millennia, but large-
scale projects like the Pyramids, often used rasivple control and
resource techniques including brute force to 'naaévthe workforce!

The art of planning for the future has alwdgen a human
trait. In essence a project can be captured on paper wighv sifmple
elements: a start date, an end date, the taskhidlve to be carried
out and wherthey should be finished, and some
idea of the resources npesetc) that will be needed during
the course of the project. When the plan startnwolve different
things happening at different times, some of whach dependent on
each other, plus resources required at differ¢ginmhes and in
different quantities and perhaps workdifferent rates,
the paper plan could start to cover a vasta and be
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unreadable.

You could begin the story of modern project maragnt from this
time. But that would be unfair as project managenmmot only about
planning but also about human attributes like lestip and motivation.
Nevertheless, the idea that complex plaosuld be
analysed by aeomputer to allow someone to control a projeches t
basis of much of the development in technologyat thow allow
projects of any size and complexity not only to @anned but also
modelled to answer ‘'what ifqguestions. The original programs
and computers tended to prodacswers long after an
event had taken place. Now, there amanyproject
planning and scheduling programs that cemvige real time
information, as well as linking to risk analysisné recording, costing,
estimating and other aspects of project controt &umputer programs
are not project management: they are tools foregtananagers to use.
Project management is all that mix of componentsoatrol, leadership,
teamwork, resource management etc, which go istaeessful project.

Project managers can be found in all industri@geir numbers
havegrown rapidly as industry and commerce has realiged much of
what it does is project work. And as project-baseglanisations have
startedto  emerge, project management is becoming
established as both a professional cameath and a way
of  controlling business. So opportunities inproject
management now exist not only in beiagproject
manager, but also as part of the suppeamt in a project
or programme office, or as a team leader for pad qiroject. There
arealso qualifications that can be attaingdrough the
professionahssociations.

One reason for the rapid growth is the need to nataled how to look

after complex projects, often in high techeam, which are
critical tobusiness success but also have to secarce
resources efficiently.

3.2 Policy Requirements

There are definitely some policy requiesits expected
of  projectmanagement principles and concepts and some of them
include:

3.2.1 Accountability for projects

Sponsoring departments must establish an accolitytdtamework for
adequate definition and responsible implataigon  of
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projects. Thecentral focus of this framework is a
manager within the sponsoring department,t an

appropriate level, who is appointed as theroject

Leader. The project leader, for each projessigned to him or
her isaccountable through the normal chain admmand

to the deputyninister for:

. all external aspects including: the ntowuing
interpretation of operational needs and ewid
government objectives, and thalidation of planned
project end-product in that context; interfacsgh the
senior management of the sponsoring deyeent
and participating departments; and serving as the
spokesperson for th®oject; and

. all  internal aspects including: general sustowvi
of the projectnanagement framework to ensure that project
managers will meet albbjectives  approved for the
project; preparing project approvidcuments; vetting
proposals to amend objectives due to chamgdgdrnal
or internal factors; and acting as tlaithority
for submission of such changes as well aw f
progress reportingoroject approval authorities.

3.2.2 Project Management Principles

Departments are expected to establish apgprove sound
internalpolicies, guidelines and practices to be  followed
by project poject managers and other staff responsible for
identifying, planning, approving/budgeting, defining, and
implementing projects; and fparticipating in projects sponsored
by other departments. Project leaders are to presbe integrity of the
accountability framework by ensuring that the iegment to follow
standard project management principlegsch as those set out in
Appendix B together with those found in tReject Management
Institute's project management book of knowledge iacluded in all
pertinent project agreements.

3.2.3 Authoritiesand Resources

From project inception, sponsoring departthe must
delegate authorities and allocate adequateesources
appropriate to the scopmmplexity and risk of the project, enabling
the project leader to:

. represent the sponsoring department onatters
pertaining to theroject;
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. fully define objectives for each phase of thej@ct; and
. be accountable for the achievement of each approbjective.

3.2.4 Project scope

Project leaders are accountable for the full dadiniof the scope for all
projects including the wider interests of the goweent. This definition

of scope is to be accomplished witharlye
consultation withlepartments or central agencies affected by
the project. In addition tother elements, the project scope must
describe all the project objectives as identifirdbther chapters of this
volume. Project scope may also be affected by pevcent review or
other environmental considerations.

3.25 Management Framework

Project leaders are accountable for thstabdishment of an
adequateproject management framework, for detailed jguio
definition and tocomplete project implementation. For certain
projects, the regime malge relatively simple with an
internal, essentially self-contained managemeffice headed
by a project manager responsible for dathils of the
project. However, other projects may Isgu a quite
complex management framework involving severmghigicant parallel
activities and external agencies, each with oivn manager or
projectofficer. In all cases, the project leader must @mthe integrity
of hisor her accountability through written egments
with any previougroject leaders, project managers, and any
external agencies that carout activities essential to the
accomplishment of the project. Theggeements are to
define details of the task to be accomplishedyall as financial and
progress reporting arrangements.

3.2.6 Project Risk, Complexity and Economy

Project leaders must ensure that projechnagers perform

adequate project planning that addresses #ize, scope,

complexity, risk,visibility and administrative needs of specific
projects. Project leadersust ensure that the proposed
project management  framework aaltbcation of project

management resources are based and optimizetthen complexity

and the assessed risk for the indididydnases of a

project. The selected project management framewsot& describe risk,

and complexity will be managed and wsth in each

phase anthroughout the life of the project.
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3.2.7 Project Profileand Risk Assessment (PPRA)

Early in the life of a project, the project leades to prepare a
ProjectProfile and Risk Assessment (PPRA), innstdtation
with the contracting authority and, whesppropriate, with
participatingdepartments and common service organizations, ra®pa
the process of developing the management framewauitkin, for the
Treasury Board approval submissions. Guidance tHer preparation
and documentation of the PPRA is provided in ApjperC. When
appropriate, the projet¢tader should use the PPRA document
for systematic dialogue  withroject participants and with
Treasury Board Secretariat, regarding the manageframework and
reporting baseline for the project.

3.2.8 Project Management Practices

Guidance for project management practices andptfeparation of risk
assessments, PPRAs, supporting documentat@om progress
andevaluation reports is to be.

3.3 Responsghbilities

Project Leaders

Project Leaders must notify other federal vegoment
departments oagencies who may be affected by a specific
project, inviting them tgarticipate in an active or coordinative
role as appropriate. The projdelader is also responsible for
ensuring that all relevant projettomissions and approvals
have been obtained prior to initiating gart of the project. It
also includes the submission of updated ptaormation to
appropriate  authorities for significant changes dmely the
reporting baseline established in the originalmaeaded approvals.

The project leader should consult as eaty possible, with
Treasury Board Secretariat, particularly for larger
projects of higher riskomplexity, proposing a suitable
management framework for staff concurrendé&oject leaders
are to ensure that a specific projeahaged in accordance
with the approved management framewapdated project
documentation may also propose a change
management  framework  should the risk  ssssent
inducted inaccordance with the guidelines in Appendix C
demonstrate a decregse increase) in project risk.
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Project Managers
Project Managers are responsible for the day-tordagagement of the
project as set out in the charter or agreement tvéglproject leader.

Participating Departments

Participating departments are to determine th&uresaand degree of
the effect of the proposed project on their operaj asset base or
other interests. They then respond to the project lealddining the
nature and extent of proposed participation in gmject. Joint
commitment to any project and  specific activity to be
carriedout by ademrtment that is deemed essential to the success
of the project, must be documented in an apprtgprderdepartmental
agreement.

Participating departments are to select their ptapéficers based upon
an established human resources managermpeofile, project
management experience and abilities, and consideration
of  the significance, scope, complexity, risk, and vistyiliof the

project.

Contracting Authority
The Contracting Authority is responsible:

. for participating in the project as a participgtdepartment  (as
per paragraph 3 above);
. to ensure the legal soundness of any cdntea to

maintain thegovernment standards of prudence, probity and
equity, when dealing with the private sector;

. to support the project in accordance with amysteng legislation
or general interdepartmental arrangements;
. to provide any project-specific  servicdsuch as

procurement) adescribed in any agreement or MOU concluded
with the sponsoring department; and

. to make submissions to the Treasury Board fénaity to enter
into contracts and to amend contracts as aet
in the Contractingolume of the Treasury Board Manual.

Monitoring

The Treasury Board Secretariat will monitorpaemental
compliancewith  this policy through review of the
quality of the Projedflanagement Framework and other relevant
sections of project approvaubmissions, and by reviewing
adherence to the content of Trea®ogrd decisions.
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3.4 TheTraditional Project Management Constraints

Most people still want their projecto tbe on time,
meet qualityobjectives, and not cost more than the budget.
These form the classtone, quality, cost triangle.

In fact if you have an unlimited budgend unlimited
time, projectmanagement becomes rather easy. For most people,
however, time ananoney are critical, and that is what
makes project management so important todake any
human undertaking, projects need to pédormed and
delivered under certain constraints. Traditionall these
constraints have been listed as: scopee, and cost.
This is alsaeferred to as the Project Management
Triangle where each side represents a stcamnt. One
side of the triangle cannot be changidout impacting
the others. A further refinement of thensiaintsseparates
product ‘quality’ or ‘performance’ from scope, d@mahs quality into a
fourth constraint.

The time constraint refers to the amount of timailable to complete a
project. The cost constraint refers to the bueld@mount available for
the project. The scope constraint refers to whattrba done to produce
the project's end result. These three constraare often
constraints: increased scope typically meadnsreased time
andincreased cost, a tight time constraint coulctam increased
costs andreduced scope, and a tight budget could
mean increased tinegluced scope.

The discipline of project management is aboubvging the tools
and techniques that enable the project team (sbtlhe project manager)
to organize their work to meet these constraints.

341 Time

This often broken down for analytical purposes ihie time required to
complete the components of the project, whish then further
broken down into the time required to compleach task
contributing to thecompletion of each component. When
performing tasks using projectanagement, it is important to cut
the work into smaller pieces so that it is easfpliow.

3.4.2 Cost

Cost to develop a project depends several variables
including (chiefly): labor rates, material rates, risk mamagat, plant
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(buildings,machines, etc.),equipment, and profit. When hiang
consultant for a project, cost will tgplly be determined
by consultant's or firm’s per diem rate multipliegg an estimated
quantityfor completion.

3.4.3 Scope

Requirements specified for the end result: The alV/definition of what
the project is supposed to accomplish, and a spegtcription of what
the end result should be or accomplish. A major pament of scope is
the quality of the final product. The amountiofe put into individual
tasks determines the overall quality of the pbjeSome tasks
require a given amount of time to complete adequatelt given more
time could be completed exceptionally. e®Ov the
course of amject, quality can have a significant impacttone
and cost (or vice versa).

3.5 Project Management Activities

Project Management is composed of several diffelygrgs of activities
such as:

. Planning the work or objectives

. Analysis & Design of objectives

. Assessing and controlling risk (or Risk Managethe
. Estimating resources

. Allocation of resources

. Organizing the work

. Acquiring human and material resources

. Assigning tasks

. Directing activities

. Controlling project execution

. Tracking and Reporting progress

. Analyzing the results based on the facts aclkieve
. Defining the products of the project

. Forecasting future trends in the project

. Quality Management

. Issues Management.

3.6 Project Development Stages
Regardless of the methodology used, the projevelopment

process will have the same major stages: ilonatdevelopment,
production or execution, and closing/maintenance.
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3.6.1 Initiation

The initiation stage determines the natumed scope of
thedevelopment. If this stage is not performed wielis unlikely that
theproject will be successful in meetinge thbusiness’s
needs. The Kkey project controls needed e heis an
understanding of the business environmeand making
sure that all necessary controls iacerporated into the
project. Any deficiencies should be reported andeeommendation
should be made to fix them.

The initiation stage should include a cohesive plat encompasses the
following areas:

. Study analyzing the business needs in measugaials.

. Review of the current operations.

. Conceptual design of the operation of the fpralduct.

. Equipment requirement.

. Financial analysis of the costs and benefitkioing a budget.

. Select stake holders, including users, angstpersonnel for
the project.

. Project charter including costs, tasks, delibtrs, and schedule.

3.6.2 Planning and design

After the initiation stage, the system is design@dcasionally, a small
prototype of the final product is built aneésted. Testing is
generallyperformed by a combination of testers and end pseis can

occur after the prototype is built or concurrgntControls should be
in place s that ensure that the final productl weet the

specifications of the project charter. The resolftshe design stage
should include a product design that:

. Satisfies the project sponsor, end user, anohéss requirements.
. Functions as it was intended.

Can be produced within quality standards.

Can be produced within time and budget condsain

Production or Execution

The execution stage includes the actual implenientaf the design or
plan. In software systems, this includes conver@i@msfer of data from

an old system to a new system), documentationtraimdng. From an
auditor's perspective, training is also impott because it
helps usersise the software correctly. The bulk of the
project's work and largesapital expenditure is realized in this
stage.
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Closing and Maintenance

Closing includes the formal acceptance of tpeject and the
endingthereof. Administrative activities include thechiving of the

files and documenting lessons learned. Maintenaecan ongoing
process, and it includes:

. Continuing support of end users
. Correction of errors
. Updates of the software over time

In this stage, auditors should pay aientto how
effectivelyquickly user problems are resolved.

Over the course of any construction projele twork scope
changes.

Change is a normal and expected paft the
constructiorprocess.

Changes can be the result of necessary desigifioations,
differing site conditions, material availability, omtractor-requested
changes, valuengineering and impacts from third parties
name a few. Beyond executing the change the field,
the change normally needs to deeumented to show what
was actually constructed. Hence, the owner ugualjuires a final
record to show all changes or, more specifically,
any change that modifies the tangible portionsheffinished work. The
record is made on the contract documents - usualiynot necessarily
limited to, the design drawings. The end prodatthis effort is what
the industry terms as-built drawings, or morsimply,
“asbuilts.”"Therequirement for providing them is a norm in constian
contracts.

4.0 CONCLUSION

Project management actually manages the priotucdf projects
with schedules and tasks associated with pueject. It
often involves detailed expertise in manyf the
following areas: planning, costanagement, contract
negotiations/procurement, technical writijgroposals, etc.),
research, technical development, information/compunanagement,
business development, corporate/administratiemagement, time
management, and others. Adhering strictly theproject
phases, requirements and taking care of the camistr@&nsures a
successful implementation of project managemelmdeed, a
properlymanaged project is a prided of an effectw®ject
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management. We need to also remind ourselVeset are
several definitions of projeanhanagement, but basically have
commons traits.

5.0

6.0

1.
2.

7.0

SUMMARY

As a discipline, Project Managementvedeped from
several different  fields of  application, including
construction, mechanicahgineering, military projects, etc
The 1950's mark the beginning of the modeproject
management era.

Project management is defined as the disapl of
organizing andmanaging resources in such a way that these
resources deliver all the work required to complatgroject
within defined scope, time, and cost constraints.

The first challenge of project management isueng that a
project is delivered within the defined constraints

Project leaders are accountable for the estabient of an
adequate project management framework, for detgilieyject
definition and to complete project implementation.

In fact if you have an unlimited budget andimited time,
project management becomes rather easy. For pewgile,
however, time and money are critical and that isatwmakes
project management so important today.

When performing tasks using project managemeist,important
to cut the work into smaller pieces so that itasyeto follow.
Regardless of the methodology usedge tlproject
development process will have the same majages:
initiation, development, production or execution, and
closing/maintenance.

TUTOR-MARKED ASSIGNMENT

Discuss the traditional constraints to projeahagement.
List 10 common tasks in project management.
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1.0 INTRODUCTION

The success of a project will depend criticallyonphe effort, care
and skill you apply in its initial planning.

MIS projects can be expensive in terms of bdime and

money. Anorganizational MIS may take a decade or more togboin-

line at a cost of tens or hundreds of millions olla's. Careful planning
at the outset, as well as during the project, daglp to avoid costly
mistakes. It also provides assurance that a MIBasdomplish its goals
on schedule and within budget.

There is a temptation, when a new technologgcomes
available, toimprovise a solution to its use, that is to getrtsd
without considering where the project will lead.eTreatest danger is
that decisions made in haste or on the spur ofii@ent will have to be
reversed later, or will prove too costly to implethemeaning an MIS
project may have to beabandoned. To avoid disappointing
experiences like these, MIgofessionals have developed a well-
defined planning methodology often referred to @®ject
planning lifecycle. Lifecycle planninginvolves setting goals,
defining targets, establishing schedules, andnasing budgets for an
entire project.
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The original impetus for developing effectivelifecycle
planning wascost containment. For many decades, the
rationale for implementingew information technologies was
that, in the long run, such projects would redtiee cost of business
operations.

It iIs generally recognized that, for the foesdde
future, mosinformation technologies projects will have to bstjfied

on the basi®f a "do more, pay more" philosophyhisT
means that effectiddecycle planning is all the more
important. In the past, projectexisting costs could be used as
a baseline against which improvements could be uvneds If the cost
curve for new information technologies is alway®wab the baseline,
then greater care must be exerted in setting gestablishing targets,
and estimating budgets. There is far too great
a danger that, in the absence of such checks daddes, a project may
grow out of control.

20 OBJECTIVES

This unit is designed for the students to:

. be able to explain what is project planning

. understand why it is necessary to write a ptageecification

. identify the components of a project planningdzhon structure
put in place

. be able to know how to establish control in pobjexecution

. understand the intricacies and skills of proj@anning.

3.0 MAIN CONTENT

3.1 TheProject Specification

A specification is the definition of you project: a
statement of theroblem, not the solution. Normally, the
specification contains errorgmbiguities, misunderstandings and
enough rope to hang you and yamtire team. Thus before
you embark upon the next six monthd aadivity
working on the wrong project, you must assumet tlea numbly
was the chief author of the specificatipou received and
you mustread, worry, revise and ensure that everyone cardewith
the project (from originator, through the workeisthe end-customer)
is working with the same understanding. The outcoofe this
deliberation should be a written definition wfhat is required, by
when; and this must bgreed by all involved. There are no
short-cuts to this; if you fail tgpend the time initially, it will cost
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you far more later on.

The agreement upon a written specification hasraébenefits:

. the clarity will reveal misunderstandings

. the completeness will remove contradictory aggions

. the rigour of the analysis will expose teclahiand practical
details which numbties normally gloss over througorance or
fear

. the agreement forces all concerned to actuadd and think

about the details

The work on the specification can be seen atfitst stage of Quality
Assurance since you are looking for and countepngplems in the
very foundation of the project - from thiperspective the
creation ofpecification clearly merits a large investmentiofd.

From a purely defensive point of view, eth agreed
specification alsaaffords you protection against the numbties who
have second thoughtsr new ideas, half way through the
project. Once the projegénderway, changes cost time
(and money). The existence of deamonstrably-agreed
specification enables you to resist or to charge or f
(possibly in terms of extra time) such changesthHeu, people tend to
forget what they originally thought; you may needgqd that you have
been working as instructed.

The places to look for errors in a specificatioa: ar

. the global context: numbties often focus toaowaty on the work
of one team and fail to consider how it fits inte tlarger picture.
Some of the work given to you may actually bedane or
duplicated by others. Some of the proposed work rbay
incompatible with that of others; it might be jygain barmy in
the larger context.

. the interfaces: between your team abdth its
customers and suppliers, there are intesfac At
these points something géa@nsferred. Exactly what,
how and when should be discussed and agréemm
the very beginning. Never assume a comm
understanding, because you will be wrongll it
takes forhabiual understandings to evaporate is
the arrival of one member, in either of the teasfine
and agree your interfaces and maintain a friendbntact
throughout the project.
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. time-scales: numbties always underestimatdée ttime
involved for work. If there are no time-scales in the
specification, you can assume that one will be is@gloupon you
(which will be impossible). Yoimust add realistic dates.
The detail should include a preaselerstanding of
the extent of any intermediate stages of thesk,
particularly those which have to be delivered.

. external dependencies: your work may depemuhuhat of
others. Make this very clear so that these peauenill receive
warning of your needs. Highlight the effect thablgems with
these would havapon your project so that everyone
IS quite clear about themportance. To be sure, contact
these people yourself and ask if they are ableutbll fthe
assumptions in your specification.

. resources: the numbty tends to ignore uess. The
specificationshould identify the materials, equipment and
manpower which areeeded for the project. The agreement
should include a commitment by your managers twcate or to
fund them. You should check that the actual numbare
practical and/or correct. If they are omittedd @ldem - there is
bound to be differences in their assumed values.

This seems to make the specification souiké a long

document. Ishould not be. Each of the above doul
be a simple sub-heading followed by eithdoullet

points or a tablepou are not writindgrochure, you are
stating the definition of the project in cleaconcise

and unambiguous glory.

Of course, the specification may changdf by
circumstances your knowledge changes thenhe t
specification will be out of date. Yelould notregard it as
cast in stone but rather as a display board where
everyone involved can see the current, commaderstanding
of theproject. If you change the content ewvesy must
know, but do nohesitate to change it as necessary.

3.2 Providing Structure

Having decided what the specification intends,ryoext problem is to
decide what you and your team actually need t@add,how to do it. As

a manager, you have to provide some form of fraomkwoth to plan

and to communicate what needs doing. Without a&tra, the work is

a series of unrelated tasks which provides elittlsense of
achievemenaind no feeling of advancement. If the
team has no grasp mfividual tasks fit together towards an
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understood goal, then the work will seem pointlesd they will feel
only frustration.

To take the planning forward, thereforgpu need to
turn thespecification into a complete set ofsk&a with

a linking structureFortunately, these two requirements are met at
the same time since the derivation of such acttra is the simplest
method of arriving at a list of tasks.

Work Breakdown Structure

Once you have a clear understanding of the praect have eliminated
the vagaries of the numbties, you then dbecrit as a set of
simplerseparate activities. If any of these are still tomplex for you

to easily organiseyou break them down also into
another level of abcriptions, and so on until you can manage
everything. Thus your oneomplex project is organised as a set
of simple tasks which togethashieve the desired result.

The reasoning behind this is that the human bmrer( yours) can only
take in and process so much information at one.tifoeget a real grasp
of the project, you have to think about it ireges rather than trying
to process the complexity of its entire detailsaalbnce. Thus each level
of the project can be understood as the amalgamation
of a fewdescribed smaller units.

In planning any project, you follow the same siengleps: if an item is
too complicated to manage, it becomes a list sohpler items.
Peoplecall this producing a work breakdown structurentake it
sound more formal and impressive. Without follogvithis formal
approach you are unlikely to remember all the nigglittle details;
with this procedure, the details are simply dispthgn the final lists.

One common fault is to produce too much detaihatinitial planning
stage. You should be stop when you have a suffidescription of the
activity to provide a clear instruction for the gen who will actually do
the work, and to have a reasonable estimate fdre total
involved. You need the former to allocate (@elegate) the task;
you need the latter to finish the planning.

Task Allocation

The next stage is a little complicated. You nowehav allocate the tasks
to different people in the team and, at the same,torder these tasks so
that they are performed in a sensible sequence.
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Task allocation is not simply a case of handingtbatvarious tasks on
your final lists to the people you have aual#a it is far more
subtle (and powerful) than that. As a manager you havéodt far
beyond thesingle project; indeed any individual projezdn be
seen as merely single step in your team's development. The
allocation of tasks should thus be seen as a mefaicreasing the
skills and experience of your team - when thequijs done, the team
should have gained.

In simple terms, consider what each member of yeam is capable of
and allocate sufficient complexity of tasks to nmaticat (and to slightly
stretch). The tasks you allocate are not the onegoar finals lists, they
are adapted to better suit the needs of yourm'ss@evelopment;
tasks are moulded to fit people, which is far meifective than the other
way around. For example, if Arthur is to learn stimmey new, the task
may be simplified with responsibility given to ahet to guide and check
the work; if Brenda is to develop, sufficient taskre combined so that
her responsibility increases beyond what she h&s lefore; if Colin
lacksconfidence, the tasks are broken intmaler units
which can beompleted (and commended) frequently.

Sometimes tasks can be grouped and allocategether. For
instance, some tasks which are seemingly indégp@nmay benefit
from beingdone together since they use common ideas,
information, and talent€ne person doing them both removes the
start-up time for one of them; two people (one anoh¢ will be able to
help each other.

The ordering of the tasks is really quite simpliéhough you may find
that sketching a sequence diagram helps you mé ththrough (and to
communicate the result). Pert charts atbe accepted
outcome, busketches will suffice. Getting the details exactiyht,
however, can be a long and painful process, arehaftcan be futile.
The degree to which you can predict the futurenmtéd, so too should
be the detail of youplanning. You must have the broad
outlines by which to monit@rogress, and sufficient detail to
assign each task when it needs to be startédydyond that - stop
and do something useful instead.

Guesstimation

At the initial planning stage the maiabjective is to
get a realisti@stimate of the time involved in the project. Yousn
establish this not only to assist higher managematht their planning,
but also to protecyour team from being expected to do
the impossible. The mastportant technigue for achieving this
is known as: guesstimation.
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Guesstimating schedules is notoriously difficulit bt is helped by two
approaches:

. make your guesstimates of the simple tasksabtitom of the
work break down structure and look for the
longest path through tkequence diagram

. use the experience from previous mtgje to
Improve yourguesstimating skills

The corollary to this is that you sghb keep
records in amccelssible form of all projects as you do themt Pa
of your final project review should be to updataiypersonal data base
of how long various activities take. Managing thianning phase is vital
to your success as a manager.

Some people find guesstimating a difficult conaaghat if you have no
experience of an activity, how can you make a wuelnite estimate? Let
us consider such a problem: how long would it tase to walk all the
way to the top of the Eiffel Tower or the Statdd_dberty? Presuming
you have never actually tried this (most peoplestdle elevator part of
the way), you really have very little to go on. éedl if you have actually
seen one (and only one) of these buildings, tlabkut the other.
Your job depends upon this, so think carefullyeQaea is to start with
the number of steps - guess that if you can. Notioe do not have to
be right, merely reasonable. Next, consider the soft
pace youmaintain while climbing a flight of steps for a prime.
Now imagineyourself at the base of a flight of stepsuylo
know, and estimate d&pw many steps there are, and b) how long it
takes you to climb them (at that steady pace). droptete, apply a little
mathematics.

Now examine how confident you are with this estien If you won a
free flight to Paris or New York and tried it, yawould probably (need
your head examined) be mildly surprised if youmdled to the top
in less than half the estimated time and if it tgmki more than double
you would be mildly annoyed. If it took you lesstha tenth the time, or
ten times as long, you would extremely be sugalisnnoyed. In fact,
you do not currently believe that that would hapfemreally, do you?).
The point is that from very little experience tbe given problem,
you can actually come up with a working estimasand one which is
far betterthan no estimate at alll when it comes to
deriving a guesstimating does take a little practice, busitai
very useful skill to develop.

There are two practical problems in guesstimatiorst, you are simply
too optimistic. It is human nature at the begnmgnof a new project to
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ignore the difficulties and assume best case senar producing your
estimates (and using those of others) you musttigdittle realism. In
practice, you should also build-in a little slaick allow yourself
some tolerance against mistakes. This is knowreendive scheduling.
Also, if you eventually deliver ahead of the agree
schedule, youwoved.

Second, you will be under pressure from senior mament to deliver
quickly, especially if the project is being solahepetitively. Resist the
temptation to rely upon speed as the only sefoigt. You might, for
instance, suggest the criteria of. fewer erdristory of
adherence taitial schedules, previous customer satisbact
"this is how long takes, so how can you trust the other quotes".

3.3 Establishing Controls

When the planning phase is over (and agreed),dbi@d" phase begins.

Once it is in motion, a project aggsi a direction

and momentunmwhich is totally independent of anything you
predicted. If you come teerms with that from the start, you
can then enjoy the roller-coastdrich follows. To gain some

hope, however, you need to establish at the statti the plan) the

means to monitor and to influence the project'gpass.

Therearetwo key elementsto the control of a project

. milestones (clear, unambiguous targets of whatyhen)
. established means of communication

For you, the milestones are a mechanism to mopitmgress; for your
team, they are short-term goals which dse& more tangible
than thefoggy, distant completion of the entire projecteThilestones
maintain the momentum and encourage effort; th&ywathe team to
judge their own progress and to celebrate achiemnenhroughout the
project rather than just at its end.

The simplest way to construct milestones to take
the timinginformation from the work breakdown structure and
sequence diagram. When you have guesstimated hmpelach sub-task
will take and have strung them together, you camtifly by when each
of these tasks willctually be completed. This is simple and
effective; however, it lackseativity.

A second method is to construct more significariestones. These can

be found by identifying stages in the developméiat project which are
recognisable as steps towards the finaldygb Sometimes
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these arsimply the higher levels of your structure; fostance, the
completion of a market-evaluation phase. Sometirttesy cut across
many parallel activities; for instance, a prototyjfehe eventual product
or a mock-up of the new brochure format.

If you are running parallel activities, thisype of
milestone is particularly useful since it opides a means
of pulling together thpeople on disparate activities, and so:

. they all have a shared goal (the common mileston

. their responsibility to (and dependencepon) each
other is emphasised

. each can provide a new (but informed) viewpaintthe others'
work

. the problems to do with combining e th different
activities are highlighted and discussed early the
implementation phase

. you have something tangible which eenimanagement
(and numbties) can recognise as progress

. you have something tangible which yoweam can

celebrate andhich constitutes a short-term goal in a possibly
long-term project

. it provides an excellent opportunity for dqual
checking and fareview

Of course, there are milestones and there aresioitles. You will have
to be sensitive to any belief that working for sospecific milestone is
hindering rather than helping the work forwardhif arises then either
you have chosen the wrong milestone, you have
failed tocommunicate how it fits into the broader structure.

Communication is your everything. To monit@rogress, to

early warning of danger, to promote cooperatiadlm motivate
throughteam involvement, all of these rely npo
communication. Regulaeports are invaluable - if you clearly define
what information is needeand if you teach your team how to
provide it in a rapidly accessidiem. Often these reports
merely say "progressing according stbedule". These you
send back, for while the message is desired e th
evidence is missing: you need to insist that yeant monitor their own
progress with concrete, tangible, measuremends #rthis is done,
the figures should be included in the report. Hosvethe real value of
this practice comes when progress is not accortirgchedule then
yourcommunication system is worth all the o#ff you
invested irplanning.
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3.4 TheArtistry in Planning

At the planning stage, you can deal with far mbentthe mere project at
hand. You can also shape the overall pattern of yeam's working,
using the division and type of activities you assig

3.4.1 Who Knows Best?

Ask your team. They too must be involved in thi@nping of projects,
especially in the lower levels of the work breakdaostructure. Not only
will they provide information and ideadyut also they
will feel ownership in the final plan.

This does not mean that your projects should bengld by committee -
rather than you, as manager, plan the project basewd all the available
experience and creative ideas. As an initial apgrogou could attempt
the first level(s) of the work breakdowstructure to
help youcommunicate the project to the team and thenfask
comments. Then, using these, the final levels chedefined by the
people to whom the tasks will be allocated. Howevance the
specification is so vital, all the team should thet penultimate dratft.

3.4.2 Dangersin Review
There are two pitfalls to avoid in project reviews:

. they can be too frequent
. they can be too drastic

The constant trickle of new information can leadatovicious cycle of
planning and revising which shakes theéeam's
confidence in any particular version ohet plan and
which destroys the very stability whiclhet structure was
designed to provide. You must decidee bddance. Pick a
point on the horizon and walk confidently tods it.
Decide objectively, and explain beforehaméhen the review
phasesvill occur and make this a scheduled milestoneseli.

Even though the situation may have changed simedasst review, it is
important to recognize the work which has beaccomplished
duringthe interim. Firstly, you do not want to abandosiitce the team
will be demotivated feeling that they have aadbievnothing.
Secondly, thisvork itself is part of the new situatioit
has been done, it shoyldvide a foundation for the next step
or at least the basis of a lesson well learnivadds try to build upon
the existing achievements of your team.
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3.4.3 Testing and Quality

No plan is complete without explicit provisiorfor testing and
quality. As a wise manager, you will know that isth
should be part of eaahdividual phase of the project. This
means that no activity is completedtil it has passed th{ebjectively)
defined criterion which establishes its qualitjpda these are best
defined (objectively) at the beginning as parthef planning.

When devising the schedule therefore you mustlude allocated
time for this part of each activity. Thus your qii@s is not only: "how
long will it take", but also: "how long will the $éing take". By asking
bothquestions together you raise the issue "haw do we
know we havelone it right" at the very beginning and so théingsis
more likely tobe done in parallel with the implemeiata.
You establish thiphilosophy for your team by including testing
as a justified (required) cost.

3.4.4 Fitnessfor Purpose

Another reason for stating the testing criterighatbeginning is that you
can avoid futile quests for perfection. If you bamotivated your team
well, they will each take pride in their work anémt to do the best job
possible. Often this means polishing their workilunttis shines; often

this wastes time. If it is clear at the onset elyasthat is needed, then
they are more likely to stop when that has beenegel. You need to
avoid generalities and to stipulate boundarieseasy, but essential.

The same is also true when choosing the tools itdibg-blocks of your
project. While it might be nice to have use of thest modern versions,
or to develop an exact match to your needs; ofteretis an old/existing
version which will serve almost as well (sufficidat the purpose), and
The difference is notworth the time you ukb need to
obtaining or developing the new one. Use wisaavailable
whenever possible unless the differencetli® new version
is worth the money and the initial, teethingnsai

A related idea is that you should discourage taehmeffort on aspects
of the project which are idiosyncratic to that gole. In the specification
phase, you might try to eliminate thefgrough negotiation
with thecustomer; in the implementation phase you mightdehese
parts until last. The reason for this advice i trea general piece of
work can bedailored to many specific instances; thus, if
the work is in arm, you will be able to rapidly re-use it for othe
projects. On the other hand, if you produce sometkhich is cut to fit
exactly one specificase, you may have to repeat the work
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entirely even though the negtoject is fairly similar. At the
planning phase, a manager should bare in mind fuhge and the
long-term development of the team as well asélg@irements of the
current project.

3.4.5 Fighting for Time

As a manager, you have to regulate the pressurgvaridioad which is
imposed upon your team; you must protect them frioenunreasonable
demands of the rest of the company. Once you haived at what you
consider tdoe a realistic schedule, figior it. Never let
the world deflect you from what you know to be prackicd they
impose a deadline upon you which is impossiblearty state this and
give your reasons. You will need to give someom for
compromise, however, since a flat NO will bers@s obstructive.
Since you want to help the company, you should ltwkalternative
positions.

You could offer a prototype service or produdt an earlier date.
Thismight, in some cases, be sufficient for tkkastomer to
start the next stage of his/her own gxbj on the
understanding that your project would bempbeted at a
later date and the final version would nthieplace the
prototype.

The complexity of the product, or the total nuwanlof units, might
bereduced. This might, in some cases, bh#icent for

the customer'smmediate needs. Future enhancements or more units
would then be the subject of a subsequent negwtiathich, you feel,
would be likely to succeed since you will have athg demonstrated
your ability to deliver on time.

You can show on an alternative scheduleat the
project could belelivered by the deadline if certain (specified)
resources are given to you or if other projectsraseheduled. Thus, you
provide a clear picture dhe situation and a possible solution; it
IS up to your manager then decide how he/she proceeds.

3.4.6 Planning for Error

The most common error in planning is to assumettiete will be no
errors in the implementation: in effect, thehedule is derived
on thebasis of "if nothing goes wrong, thwwill take
". Of coursetecognising that errors will occur idet
reason for implementing a monitoring strategy n o the
project. Thus when the inevitable dbagpen, you can react
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and adapt the plan to compensate. Howevecarefully considering
errors in advance you can make changes the
original plan to enhance its tolerancQuite simply,
your planning should include time where yostand back
from the design and askvhat can go wrong?"; indeed, this is an
excellent way of asking your team for their anelyd your plan.

You can try to predict where the errors wibbiccur. By
examining theactivities' list you can usually pinpoint somdiaties
which are risky (for instance, those involving neguipment) and those
which are quite secure (for instance, those ymam has done
often before). The risky areas might then be giadess stringent time-
scale - actually planningy time for the mistakes. Another
possibility is to apply a differesirategy, or more resources,
to such activities to minimise the disruptidRor instance, Yyou
could include training or consultancy for new
equipment, or you might parallel the work with fleendation of a fall-
back position.

3.4.7 Post-Mortem

At the end of any project, you should edlte time to
reviewing thelessons and information on both the work itself &mel

management of that work: an open meeting, with afisoussion, with
the whole team and all customers and suppliergolf think that this
might be thought a waste of time by your own manathink of the

effect it will have on future communications witloyr customers and
suppliers.

3.5 Planningfor the Future

With all these considerations in merely the "plagfiistage of a project,
it is perhaps surprising that projects get done alit In fact projects
do get done, but seldom in the predicted mannerodteth as much by
brute force as by carefree delivery, staff are derated by constant
pressure for impossible goals, corners get cutcwhiharm your
reputation, and each project has to overcome the gaoblems as the
last.

With  planning, projects can run on time andnteract
effectively  with both customers and suppliers. Everyone
involved understands what is wanted and emgrgiroblems are
seen (and dealt with) long befdrey cause damage. If you want
your projects to run this way - then you must invase in planning.
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4.0 CONCLUSION

It is commonly said that if you fail to plan youvsaplanned to fail. This
goes a long way to portray the significance of piag of any project. A
poorly planned project will be poorly ewéed and
poorly in otutcome. Planning project is aill skthat
needs to be learnedhfortunately most people do not want to
learn this all-important act. In fact there is rgpd history of poor
planning of projects globally.

5.0

SUMMARY

The success of a project will depend criticalpon the effort,

care and skill you apply in its initial planning.

Planning involves setting goals, defqin targets,

establishingschedules, and estimating budgets for an entire

project.

A specification is the definition of your pect: a statement

of the problem, not the solution.

Having decided what the specification intendsjrynext problem

is to decide what you and your team actually neediot and how

to doit.

Once you have a clear understandiog the

project, and haveliminated the vagaries of the numbties,

you then describe it as a set of simpler sepaciietees.

When the planning phase is ovéand agreed), the

"doing" phasebegins. Once it is in motion, a

project acquires a direction amdmentum which is

totally independent of anything you predicted.

At the planning stage, you can deaithwfar more

than the mere project at hand. You can also shape the

overall pattern of your team's working using tinasion and

type of activities you assign.

Even though the situation may have changed shmeéast review,

it is important to recognize the work whiclashbeen

accomplishedluring the interim.

As a manager, you have to reguldbte pressure

and work loadwhich is imposed upon your team; you

must protect them from the
unreasonable demands of the rest of the company.

The most common error in planning is to assuitmet there will

be no errors in the implementation: in effect, gwhedule is

derived on the basis of "if nothing goes wrongs thill take ...".

At the end of any project, you should alloctétee to reviewing

the lessons and information on both the work itseid the

management of that work
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In the next study unit, you will bexp®sed to risk
assessment amehnagement

6.0 TUTOR-MARKED ASSIGNMENT

Explain the term Guesstimation and discitssapplication in
projectplanning

70 REFERENCESFURTHER READING
Norton, P (1995). Introduction to Computers. Ma¢amiMcGraw-Hill.

Wendy Robson (1997). Strategic Management & rinédion
Systems, FT Prentice Hall, Pearsons Educational Ltd

160



MBA 815 MODULE 3

UNIT 4 RISK ASSESSMENTS AND MANAGEMENT
CONTENTS
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3.0 Main Content
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3.2.1.1 Objective-Based Risk Identification
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1.0 INTRODUCTION

Risk management is basically a procesk assessing
risk anddevelopment of strategies to curb such idemtifiesk in
management.

This unit examines processes, cost estimates arehsictivates of risk
management. Its limitations are also treated.
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20 OBJECTIVES

This unit of the course was designed for you to:

. understand risk assessment and managemien
context ofmanagement information system as a project

. learn the processes to assessing and nmanagormation
systemprojects risks

. answer the question of how to assess projdct ris

. identify the levels of risk

. understand the limitations that followihe process
of riskidentification in information system management

. identify the activities that constituteask assessment
andmanagement.

3.0 MAINCONTENT

3.1 Definition

Generally, Risk Management is the process of meaguor assessing
risk and then developing strategies to manage rigk. In general,
the strategies employed include transferringe thrisk to
another partyavoiding the risk, reducing the negative affecticd
risk, and acceptingome or all of the consequences of a
particular risk. Traditional riskmanagement, which is
discussed here, focus on risks stemming fhbysical or legal
causes (e.g. natural disasters or fires, accidentiath,
and lawsuits). Financial risk management, on thermhand, focuses on
risks that can be managed using traded financsluments. Regardless
of the type of risk management, alirge corporations
have riskmanagement teams and small groups and corporations
practice informal, if not formal, risk management.

In ideal risk management, a prioritization prexds followed
whereby the risks with the greatest loss and g¢jneatest probability
of occurring are handled first, and risks with lower
probability of occurrence anldwer loss are handled later. In
practice the process can be very difficult, andaib@ng between risks
with a high probability of occurrence but lowess$ vs. a risk with
high loss but lower probability of occurrence céte be mishandled.

Risk management also faces a difficulty in allaogiesources properly.
This is the idea of opportunity cosResources spent
on risk management could be instead spent on more prditabl
activities. Again,ideal risk management spends the Ileast
amount of resources in tpecess while reducing the negative
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effects of risks as much as possible.
3.2 Risk Management Process
3.2.1 Identification

A first step in the process of managing risk isd@ntify potential risks.
Risks are about events that, when triggered, ilise problems. Hence,
risk identification can start with theousce of problems,
or withproblem itself.

. Source Analysis: Risk sources may be ndkror
external to thesystem that is the target of risk
management. Examples ofusms are: stakeholders of
a project, employees of a company or the weabher an
airport.

. Problem Analysis: Risks are related to fear. &ample: the fear
of losing money, the fear of abuse of privacy ination or the
fear ofaccidents and casualties. The fear may t exith
various entitiesmost important with shareholder, customers
and legislative bodiesuch as the government.

When either source or problem is known, the evérdasa source may
trigger or the events that can lead to a problembminvestigated. For
example: stakeholders withdrawing during m@oject may

endangeiffunding of the project; privacy information may b®len by

employees even within a closed network; lightnstigking a B747

during takeoff may make all people onboard immeddcatsualties.

The chosen method of identifying risks may depemawture, industry

practice and compliance. The identificatiomethods are

formed by templates or the development teimplates for

identifying  source problem or event. Common risk identification
methods are:

3.2.1.1 Objectives-Based Risk I dentification
Organizations and project teams have objestivAny event

that mayendanger achieving an objective partly or
completely is identified assk.

3.2.1.2 Scenario-Based Risk |dentification
In scenario analysis different scenarios arate@ The scenarios
may be the alternative ways to achieve an objectior an

analysis of thenteraction of forces in, for example, a markebattle.
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Any event that triggers an undesired scenarioratere is identified as
risk.

3.2.1.3 Taxonomy-Based Risk I dentification

The taxonomy in taxonomy-based risk identificatisra breakdown of
possible risk sources. Based on the taxona@mg knowledge
of best practices, a questionnaire is césdpi The answers
to the question®veal risks.

3.2.1.4 Common-Risk Checking

In several industries lists with known risks araitable. Each risk in the
list can be checked for application to a particsituation. An example
of known risks in the software industry ith Common
Vulnerability and Exposures list found at http://cve.mitre.org.

3.2.2 Assessment

Once risks have been identified, they must theratsessed as to
their potential severity of loss and to the ploby of
occurrence. Thesguantities can be either simple to measure, in the
case of the value of a lost building, or impossible to
know for sure in the case jpodbability of an unlikely
event occurring. Therefore, in the assessment
process it is critical to make the best educatezsges possible in order
to properly prioritize the implementation of thelkimanagement plan.

3.2.3 Potential Risk Treatments
Once risks have been identified and assessedeatniques to manage

the risk fall into one or more of these four oragategories:
(Dorfman, 1997)

. Transfer

. Avoidance

. Reduction (aka Mitigation)

. Acceptance (aka Retention)

Ideal use of these strategies may not besilples Some of them
may involve trade offs that are not acceptable todhganization or
person making the risk management decisions.
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3.2.3.1 Risk Avoidance

This includes not performing an activitghat could
carry risk. Anexample would be not buying a property or business
in order to not take on the liability that comeghnit. Another would be
not flying in order to not take the risk that theplane was to be
hijacked. Avoidance may seem the answer to alkyiblat avoiding risks
also means losing out on the potential gain thegjting (retaining) the
risk may have allowed.

Not entering a business to avoid thek rief loss
also avoidp ossibility of earning the profits.

3.2.3.2 Risk Reduction

This involves methods that reduce the seweaft the loss.
Examplegnclude sprinklers designed to put out a fire uee the risk

of loss by fire. This method may cause a greater loss
by water damagterefore may not be suitable. Halon
fire suppression systemigate that risk, but the cost may be
prohibitive as a strategy.

Modern software development methodologies redwsiely developing
and delivering software incrementally. Karlmethodologies
sufferedfrom the fact that they only deliveredftware
in  the final phasa&evelopment; any problems encountered in
earlier phases meant costpwork and often jeopardized the
whole project. By developinghcrements, software
projects can limit effort wasted to singleincrement. A
current trend in software development, spearheaded the
Extreme Programming community, is to reduce the sizincrements to
the smallest size possible, sometimes as littlenasweek is allocated to
an increment.

3.2.3.3 Risk Retention

This involves accepting the loss when it occursieTself insurance falls
in this category. Risk retention is a viable swgtéor small risks where
the cost of insuring against the risk would be tgeaver time than the
total losses sustained. All risks that are awbided or transferred
are retained by default. This includes risks that ace large or

catastrophi¢hat they either cannot be insured agawrstthe

premiums would be infeasible. War is an exi@ngince most
property and risks are not insured against, wa the loss
attributed by war is retained by theured. Also any
amounts of potential loss (risk) over tisired are retained
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risk. This may also be acceptable if the chanca\dry large loss
is small or if the cost to insure for greaaemunts is soO
great it would hinder the goals of the ergation toomuch.

3.2.3.4 Risk Transfer

This means causing another party to accdbet risk,
typically contract or by hedging Insurance is one tygferisk
transfer that usesontracts. Other times it may involve contract
language that transfersrsk to another party without the
payment of an insurance premium. Liability mang
construction or other contractors is veoftentransferred
this way. On the other hand, taking offsettingositions in
derivatives is typically how firms wusehedging to
financial riskmanagement: financially managed risk.

Some ways of managing risk fall into multiple caiegs. Risk retention
pools are technically retaining the risk fohet group, but
spreading itover the whole group involves transfer among
individual members othe group. This is different from
traditional insurance, in that mpoemium is exchanged
between members of the group up fronttirstead losses are
assessed to all members of the group.

3.2.4 CreatethePlan

Decide on the combination of methods to be useédah risk

3.2.5 Implementation

Follow all of the planned methods for mitigating thffect of the risks.

Purchase insurance policies for the risks tlaaehbeen decided to
be transferred to an insurer, avoid all riskisat can be
avoided withousacrificing the entity's goals, reduce others, iaatdin

the rest.

3.1.6 Review and Evaluation of the Plan
Initial risk management plans will never be perf@ctice, experience,
and actual loss results, will necessitatkanges in the

plan andontribute information to allow possible differefgcisions to
be made in dealing with the risks being faced.
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3.3 Risk Assessment and Cost Estimates

Project leaders should ensure that coststimates,

including theirclassification, reflect the assessed risk for throus

phases of projects, and that they have been deagtloging appropriate
and comprehensivask estimating practices, in conjunction
with  other cost impacassessments. Commercial risk
assessment software packages asmadable to assist the project
leader in determining internal project risk.

3.3.1 Project Risk Assessment

External risk factors are circumstances over wipadject management
cannot exert a controlling influence. These factoctude such elements
as externally imposed deadlines, cooperative dpwedmt obligations or
statutory requirements.

Internal risk factors are circumstanceshatt project
management caoontrol. These factors include such
elements as the allocation afequate resources and the
reliability of cost estimates.

Both internal and external risk factors shouldags be considered
in the overall risk assessment. Internal riskctdes may be more
tangible, and their impacts on cost estimated \itreater degree of
confidence.

For external risk factors, it may not always pessible to provide

costimpacts. However, these external risks stmube

identified andsufficiently detailled in project management
and project approval documents to apprisapproval

authorities of their existence apdtential impacts on the
success of the project.

3.3.2 Levelsof Risk

The risk assessment should indicate an overaleprojsk level as high,
medium or low. As project definition progresseshe risk
assessmerghould be periodically updated to refle¢he
additional informatioravailable.

3.3.3 Assessment of Risk
The following is a list of the type of factors thahould be considered
when assessing risk. These factors are only itais®f the possibility

of risk. The assessment should consitlee significance
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of thesandicators for a specific project:

168

the department's allocation of resourceés the
project may beaffected by changes in government priorities;
the schedule is externally imposed oe tproject is
susceptible taime delays resulting from: relatively minor
changes in technologyrequirements of participating
departments; available  windows  @bportunity with
international partners; seasonal considerations ékample,
access to the Arctic); the need for ratuly
approvals(such as environmental assessments), or otherasimil
factors;

at the time of the assessment, the mivsdctor does not
have therequisite capability in terms of the technolpgy
expertise, industrial practices, management teciasicpr skilled
and stable labour force required to undertake thggt;

the sponsoring department is not erpeed in
managing andeveloping cost estimates for a project of a
particular magnitude or type (for example, interordal
cooperation including the effect of exchangegater cannot
assign sufficient in-house expertise;

the project is particularly large in scadmd complexity,
involving more participating departments or contractoesith
similar projects previously sponsored by the depan;

there are no feasibility studies, test user trial
programs, pr@roduction appraisals, similar production
items, reliable construction estimates, or tlaag similar
data upon which they base a risk assess

project deliverables require research,vettoment and
testing ofunproven technology or assemblies of products;

the project requires that work critical to #ed-product be done
in several different locations, particularly hen the
locations arésolated or environmentally sensitive;

the project involves inherent hazardof a
biological, chemicalgnvironmental, radiological, explosive,
toxic or other similar nature;

the continuity or availability of a portion ofrggect funding or
other project activity is contingent upon the liépiof other
participants, especially non-federal government
participants, to meet thabligations when and as defined
in project agreements; and

the impact of potential contingent or residtiabilities arising
from participation in joint or shared funded pragec
including liabilitiescaused by withdrawal from the project by
one or more participants.
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Examples of arrangements addressed by thst two
factors include sharing of financial responsibilities in
federal/provincial or government/ private sectoinj projects. To the
extent the private sector is involved in the prgjebhe assessment of
these risk factors must involve a review of thehtecal and financial
stability of the firm and of the industry environment the firm
operates within.  Where there are thirdypdinancial
backers, the assessment of these risk factors ewmhine the
stability of these companies in view of the seguitiey have offered the
Crown.

3.3.4 Assessment of High Risk

A project (or element of a project) may be assessdigh risk if one or
more of the above hazards exist in significant way
and, unlessnitigated, would result in probable failure to se
project objectives. Project management shopietpare approaches
to reduce this risk through strategies suxlplaased development,
funded system design byrivate industry, prototyping, pilot
systems and user trials. Proj@enagement should ensure that
senior departmental management is Kefly briefed regarding these
plans as well as project progress, and piepared to quickly
request access to sources of expertise with@sponsoring and
any participating departments as well as the cofitrg
authority.

3.3.5 Assessment of Medium Risk

A project (or element of a project) may be asedsas medium risk if
some of the above hazards exist but have beenatgtigo the point that
allocated resources and focused risk gmmant planning
should prevent significant negative effeoch the attainment
of projectobjectives.

3.3.6 Assessment of Low Risk
A project (or element of a project) should be ased as low risk if the
above hazards do not exist or have beeatucexl to the

point whereroutine project management control should be capabl
preventing any negative effect on the attainmermrofect objectives.
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3.3.7 Management of Project Risk

Project leaders should ensure that project manageme

. initiates, during the project planning phase¢@ntinuing process
for assessing project risk;

. includes, during the project definitionphase (when
applicable), formal steps to reduce project risk;

. prepares outline plans for dealing with actualojgct
contingencies;

. prepares a Project Profile and Risk e&ssent as
defined in thigGuideline and keeps it up-to-date;

. specifies these measures in the projeanagement
frameworksections of project approval documentation;

. prepares revised project approval documentatvhen the
projectrisk assessment changes significantly; and

. prepares an outline of a communications plan High risk

activities that may attract media or public attentiincluding the
appointment of a spokesperson.

3.4 Limitations

If risks are improperly assessed and prioritizede can be wasted in
dealing with risk of losses that are nkely to occur.
Spending toonuch time assessing and managing unlikely risks
divert resources that could be used more projitdbhlikely events do
occur, but if theisk is unlikely enough to occur, it may bettbeto
simply retain theisk, and deal with the result if the loss doedaict
occur.

Prioritizing too highly the Risk managerhenprocesses
itself couldpotentially keep an organization from ever compigta

project or even getting started. This is especitalig if other work is
suspended until the risk management process sdened complete.

3.5 Areasof Risk Management

As applied to corporate finance, risk managémse a technique
for measuring, monitoring and controlling the finaalcior
operational risk on a firm's balance sheet. Saee\at risk.

Enterprise Risk Management

In Enterprise Risk Management, a risk is defined psssible event or
circumstance that can have negative emites on the
Enterprise imquestion. Its impact can be on the very existetite,
resources (humaand capital), the products and services,
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or the customers of tlaaterprise, as well as external
impacts on Society, Markets or theironment. ((Author's
Note Amazingly whenever Risk is considered thioften the last
Risk to be formally evaluated with such things R®ject Risk
receiving much higher attention.

Project M anagement

In project management, a risk is more narrogsfined as a
possible event or circumstance that can have negaifluences on a
project. Itsinfluence can be on the schedule, the ressurthe
scope and/or thguality.

In project management parlance, when a meskalates, it
becomes &ability. A liability is a negative event or ciuenstance that
is hindering the project.

Some of the processes for assessing Iisdude the
following p arentheses contain some of the jargon used to tefer
them).

. Choosing unique identifiers for referring to tlsame risk in
company or project documents (identification).

. Describing the risk and how it could become ability
(description).

. Assessing the consequences of that (effect).

. Considering what precautions could kaken to
prevent if(precaution).

. Drawing up contingency plans or praged for
handling it(contingency).

. Categorizing the risk as new, ongoing or clogesk status)

. Estimating the probability of the risbkecoming a
liability (Risk escalation probability, P)

. Estimating the consequences in ternfs tiome for

the projectSchedule impact, S)
In addition, every probable risk can have a pmedulated plan to deal
with it to deal with its possible consequenceseftsure contingency if
the risk becomes a liability).

Risk in a project or process can bee deither
equivalent in the list immediately above.

3.6 Risk Management Activities

In management information management proja@nagement,
risk management includes the following activities:
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. Planning how risk management will be held in tmerticular
project. Plan should include risk management tasks
responsibilitiesactivities and budget.

. Assigning risk officer - a team member otherntha project
manager who is responsible for foreseeing potentiaject
problems. Typical characteristic of risk officer & healthy
skepticism.

. Maintaining live project risk databaseEach risk
should have the following attributes: openindedaitle,
short description, probabilitagnd importance. Optionally
risk can have assigned person responsilbbe its
resolution and date till then risk stillcanresolved.

. Creating anonymous risk reporting channeEach
team membeshould have possibility to report risk that he
foresees in the project.

. Preparing mitigation plans for risks that areos#m to be
mitigated.

The purpose of the mitigation plan is to desciilosv this particular
risk will be handled what, when, by who arwvh will be
done taavoid it or minimize consequences if it becomealaility.

. Summarizing planned and faced risksfectiveness of
mitigationactivities and effort spend for the risk management

4.0 CONCLUSION

Adequate risk assessment and management is impéotaall projects

regardless of dollar value. An adequate risk assessusually requires
the contribution and expertise of the contractintharity as well as any
participating departments. This is pargely important

during theinitial assessment, which necessarily would be dbagmn

early project planning data.

50 SUMMARY

. Generally, Risk Management is the precesof
measuring, oassessing risk and then developing strategies to
manage the risk. Igeneral, the strategies employed
include transferring the risk &mother party, avoiding
the risk, reducing the negative affect of thé,risnd accepting
some or all of the consequences of a particigér r

. A first step in the process of managing risk to identify
potentialrisks. Risks are about events that, rwhe
triggered, will causproblems.
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Once risks have been identified, they mustent be
assessed asto their potential severity of loss and to the
probability of occurrence.

Project leaders should ensure thatt cestimates,
including theirclassification reflect the assessed risk
for the various phases mbjects and that they have
been developed using appropriate emahprehensive risk
estimating practices in conjunction with otlest impact
assessments.

External risk factors are circumstanceser which
projectmanagement cannot exert a controlling influence.

The risk assessment should indicate an overalleptr risk
level as high, medium or low. As project
definition progresses, the assessment shoulé
periodically updated to reflect the additiomafbrmation
available.

A project (or element of a project) may be essed as high
risk if one or more hazards exist in a significarty and, unless
mitigated, would result in probable failure to amre project
objectives.

If risks are improperly assessed and pricdiztime can be
wasted in dealing with risk of losses that arelkely to occur.

In Enterprise Risk Management, a risk is defimsda possible
event or circumstance that can have negativedantias on the
Enterprise in question.

In project management parlance, when a risk lass it
becomes &ability. A liability is a negative evénor
circumstance that hsindering the project.

In project management, risk management inclydasning how
risk management will be held in the particular pobj

The next study wunit which is the finalstudy unit for
this coursdsasically on design and planning for GIS.

6.0

1.

TUTOR-MARKED ASSIGNMENT
Discuss how to initiate and execute i@formation

system riskassessment
In what way can a risk be managed on identito&

173



MBA 815 MANAGEMENT INFORMATION SYSTEM

7.0 REFERENCESFURTHER READING

Alijoyo, Antonius (2004). Focused EnterpriselRidanagemengl™
ed.), PT Ray Indonesia, Jakarta.

Dorfman, Mark S.(1997). Introduction to Risk Management
andInsurance (6th ed.), Prentice Hall.

TenStep, Inc Project Management Best Practicéd/drk the Plan

Stulz, René M(2003). Risk Management & Derivativdst
ed.),Mason, Ohio: Thomson South-Western.

174



MBA 815 MODULE 3

UNIT 5 DESIGN AND PLANNING FOR GIS
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Geography Information Systems (GIS)
3.2 GIS Lifecycle and the Value of Rroblem-
Solving
Approach
3.3 Key Aspects of GIS Project Lifecycle
3.3.1 Setting Goals Estimating Costs
3.3.2 The Functional Requirements Study
3.3.3 The Creation of a Prototype
3.4  System Selection as a Compromise
3.5 Planning Schedules and the Scope of Pratodyal Pilot
Projects
3.6 Applying the Insights of Project Lalele to
ResearchProjects
3.7 Planning and Database Issues
3.7.1 Security
3.7.2 Documentation
3.7.3 Data Integrity and Accuracy
3.7.4 Synchronization of Usage
3.7.5 Update Responsibility
3.7.6 Minimization of Redundancy
3.7.7 Data Independence and Upgrade Paths
3.7.8 Privacy
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This final unit of the course material dwells exderely on design
and planning for Geographic Information systemsS()Gl

20 OBJECTIVES

The objective of this unit is for you to:

. specifically understand the process déveloping a
geographianformation system
. compare the lifecycle of GIS to other projectdals
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. understand he key aspects and issues in GI8gbqaignning
. identify and understand compromises in systdecsen.

3.0 MAINCONTENT

3.1 Geography Information System

GIS projects are expensive in terms of both timg money. Municipal
GIS and facilities management projects developedtitijies may take

a decade or more to bring on-line at cost of
tens or hundredsfillions of dollars. Careful planning at the outse
as well as during the project, can help to avoidtlgomistakes. It also
provides assurance that a GIS will accomplish @iglgyon schedule and
within budget.

There is a temptation, when a new hrnetogy like
GIS becomeavailable, to improvise a solution to its use, tisatto
get started withoutonsidering where the project will lead.
The greatest danger is tldatisions made in haste or on the
spur of the moment will have to beversed later or will prove
too costly to implement, meaning a @I8ject may have to
be abandoned. To avoid disappointing experieniées these, GIS
professionals have developed a well-definedplanning
methodology often referred to as project chfee. Lifecycle
planninginvolves setting goals, defining targetsstablishing
schedules, anektimating budgets for an entire GIS project.

Easeline

-~ 1
"2 } alternatives
. 3

cost

time
Figure 1: Cost -Time Analysis of Information Teclogy projects

The original impetus for developing effectivifecycle planning
wascost containment. For many decades, tladomale for
implementingnew information technologies was that, in tlong
run, such projects would reduce the cost of busioggrations.
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Figure3: GISProject Life Cycle

Particular care is exerted in defining thatune of a problem
or new requirement, estimating the costsd afeasibility of
proceeding, andeveloping a solution. This process should not be
abridged; each step isportant to the overall process. If this
problem solving approach applied to the design and
creation of an entire GIS projectddidonal subtasks
must be addressed, as in the diagram below

3.3 Key Aspectsof GISProject LifeCycle
Three aspects of this planning process merit spaitention.
3.3.1 Setting Goalsand Estimating Costs

Each stage of the project lifecycle process Ive® setting clear
goals for the next step and estimating the coseathing those goals.
If the necessary funds or time are unavailablasibetter to stop the
processthan to continue and see the project fail. Tpr@cess can
begin agairwhen funds are available.

3.3.2 TheFunctional Requirements Study

The functional requirements study is arguably tlesthmportant single
step in the planning process. Here, careftudy is
devoted tanformation is required for a project, how it istie used,
and what final products will be produced by theject. For a large
organization, this amounts to a "map" of how infation flows into,
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around, and out ofach office and agency. The FRS also
specifies how often particuléypes of information are needed
and by whom. Furthermore, the FR&n look into the future to
anticipate types of data processing tasks that
expand upon or enhance the organization's work.

By assessing information flows so cailgfulthe FRS
allows anorganization to set goals for all of the subseqsteps in
the lifecycleplanning  process. The FRS also allows
an organizationto information flows across all the
domains of its work, forcingonsicer how different
systems will be integrated. Without taking esmcompassing view
of information flows, a project implemented in one
unit may be of no use to another. It is importantake this broad view
of information flows to avoid stranding projectstiveen incompatible
systems.

3.3.3 The Creation of a Prototype

By the time a project has moved into the developgrstage, the greatest
temptation is to jump forward to full ingphentation. This
Is a veryrisky path, for it leaves out theototyping
stage. Prototypescritical step because they allow the system to be
tested and calibrated to see whether it meets &dpmts and goals.
Making adjustments at thgrototype stage is far easier than later,
after full implementation. Therototype also allows users
to gain a feel for a new systerimege how much time
(in training and conversion) will be required to weo to the pilot and
full implementation stages. Finally, a succesgftdtotype can help
enlist support and funding for the remaining steps

the lifecycle planning process.

As is noted in the module on managing error,fgietotype provides
a good opportunity for undertaking sensitivity ais&--testing to see
how variations in the quality of inputs affectutputs of the
system. Thesegests are essential for specifying the uesxy,
precision, and overatjuality of the data that will be created during
the conversion process. If these analyses are erébrmed, there is a
chance that much time and effort will be wastedrlat

3.4 System Selection asa Compromise

In selecting a software and hardware combinatisers are often
faced with a number of compromises. For a giveioepra system
cannot be expected to do everything. A thoughthdice is required

in order to select the system that will best meet the
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principal aims of @rgect. Figure 1, helps to show how users
might attempt to balance foof the many characteristics of a
given system. In these cases, ctimgpromises involve:

Speed: The speed with which a system caspond to
queries andchieve solutions.

Functional richness: The analytical capab#itof the system and
its flexibility in addressing a wide range of spatiahda statistical
problems.

Database Size: The ability to handle géarquantities of
spatial andstatistical data. Training: The amount of time rieeg to
bring users up to speed on a system and to usgatabase on a regular
basis.

A. Some  applications, such as emergenasehicle
dispatch (911 systems), require high performance speed.sLare at
stake and the system must be able to match telephombers to
addresses and dispatch vehicles instantly. At thmes time, an
emergencydispatch system will only be used to serkes single
function and the database will contain only a streed,gaddress
ranges, and links to telephone numbers.

B. Some applications, such as those undertbikemater, gas, and
power  utilities, involve storing vast auidies  of
informationabout huge service territories. Some utsitserve
hundreds othousands of square miles of territory. Detailddnmation
mustbe maintained about all facilities withinthese
territories. Managing these quantities of information is a key t
selecting theright GIS system. At the same time, speed of
response may be less of a concern since a&ngipiece of
information may onlyhave to be accessed once a
month or even once Fathermore, functional richness may
be useful, but many tasks (such as maintenance pEmning) will
require a limited range of analytical capabiitie

C. Some applications, such as those relatedirban planning
and environmental management may benefit mosbm
great functional richness. Planning and a&gament tasks
may bemany and varied, meaning that users must have atoes
wide range of spatial and statistical functionse3e may not be used
often but, when used, may be essential to the saafea project.
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Figure 4: Criteria for system Selection

D. Some GIS may be used frequently by users htilé training or

in situations where there will be high &talurnover.
This is aonsideration for GIS that are used as part of mamagée
or executiveinformation systems. Upper-level managerdhow
can benefit greatlfrom the information provided by a
GIS may have |limited timmclination) for training. It is
important in these situations to consider the titniakes to bring new
users up to speed with a new system.

Of course, these are only a few of the factors somharios that arise in
GIS system selection. Compromises may have to biead with other
system features.

Too often, users imagine that they can find thefgo#' or "best" GIS.
The best GIS is always the one that gets a job dotige right price and
on schedule.

3.5 Planning Schedules and the Scope of Prototype and Pilot
Projects

There is nothing wrong with being cautious durihg process of project
planning. Rushing through the procedure o0sgp an
organization tqotentially costly mistakes. Large AM/FM projects
typically take many years to reach the prototyppilot stages.

Once a prototype or pilot has been approved, evane mme will elapse
before full implementation is achieved. Sommunicipal GIS
projects have been underway for over a decadest@h have far
to go Dbeforecomplete implementation and compilation of a full
dataset.
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Table 1: Examples of AM/FM Pilot Size
Examples of AM/FM

Pilot Size
Dates # of % of final
Name Started Ended Sq Mi. Meps  proect area

Michigan Consolidated 36 =9
Philadelphia Electric 50 <)
Mountain Fuel Supply (1 yean 100 25
TransAlta Utility Corp 1077 1970 a 23 1
Houston Light and Power| 1978 1978 108 2
Wisconsin Gas 1977 1981 160 10
Pacific Gas and Electric | 1979 1984 480 13
Southern Bell 6/81 9/82 154 =1
United Tel. of Florida 5/83 10/883 450 4410 a
Wisconsin Public Service| 6/83 12/83 175 1.8
San Diego Gas 12/83  5i85 €00 1500 20
and Eleciric

Data adapted from the NCGIA Core Curriculurm,
Application Issues in GIS, Lecture 54.

Prototype and pilot projects are kepmal, as is

indicated in thdollowing table. Remember, prototypes
and pilots are intended to demonstrate ctfans and

interfaces. What works best is a carefalliected test area
that presents examples of common workflows. It's a
real size of little consequence in most application

3.6 Applying the Insights of Project Lifecycle to Research
Projects

The concepts of lifecycle planning can be appieefdrojects of lesser
scale and scope, particularly to thospursued in
undergraduate argftaduate research. This does not mean
that every project will movéhrough every step outlined
above. Some steps such as benchmarkmugsystem selection
may be irrelevant in a setting where the researcher
must make do with whatever equipment and softwaen hand.
But lifecycle planning should not be vieweds a
series of boxes ammecklist; itis a process of careful planning and
problem solving. It is this process of careful plang that should be
emulated regardless of the scope or scale ofjagtro
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1. Think Ahead to How the GISwill be Used, But Keep in Mind
Available Sour ces
Designing an effective GIS involves setting cleaalg. The temptation
Is to rush ahead and begin digitizing andnvwerting data
establishing how the system will be used. Eversfoall GIS projects, it
is wise to engage in a modest functional requiregmstudy. This allows
the user to gain an idea of exactly what datacssuare required, how
they will be processed, and what final produate expected.
Without clear-cut goals, there is too great a @aribat a project will
omit key features or include some that are irrai¢wa the final use.

2. Exert Special Carein Designing and Creating the Database
Again, it is easy to rush ahead with the creatiba database, and then
find later that it has to be reorganized altered extensively.
It is farmore economical to get things right the fitstne. This
means that the researcher should chart out exaactthe database is to
be organized and to what levels of accuracy andigion. Attention to
(and testing) of symbolization and generalizatioill w&lso pay off
handsomely.

3. Always Develop a Prototype or Sample Database to Test
the Key Featuresof the System

No matter the size of a project, the redsarshould aim to
create grototype first before moving toward full implemanon of a
GIS. This allows the researcher move through athefsteps of creating
and using the system to see that all procedurésalorithms work as
expected. The prototype can be a small area or@apnfined to one or
two of the most critical layers. In either casestitey a prototype is one
step that should not be overlooked.

3.7 Planning and Database | ssues

The project planning cycle outlines a process thatssues that must be
addressed at each stage of this procesd vary
considerablyrganization to organization. Some topics are aical
importance to large municipal, state, and privat&FM applications,
but less so for research applications of limiteadope. Among the
issues that must be addressed in large GIS ps@ee:

3.7.1 Security

The security of data is always a concern in lar¢f@ @ojects. But there
IS more to security than protecting dataom malicious
tampering ortheft. Security also means that data is [ptete
from system crashemajor catastrophes, and inappropriate uses. As a
result, security must be considered at many leaats must anticipate
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many potential problemssIS data maintained by government
agencies often presents difficaetallenges for security. While
some sorts of data must be made publatgessible under open
records laws, other types are protectddm scrutiny. If
both types are maintained within a single systemananing
appropriate access can be difficult. Disttion of data
across openetworks is always a matter of concern.

3.7.2 Documentation

Most major GIS datasets will outlive ethpeople who

create themUnless all the steps involved in coding
and creating a dataset doeumented, this information will be
lost as staff retire or move to new positions. Doeatation must begin

at the very start of GIS project asdntinue through its life. It
is best, perhaps, to actually assigperananent staff to
documentation to make sure that the essaryinformation

Is saved and revised in a timely fashion.

3.7.3 Data Integrity and Accuracy

When mistakes are discovered in a GIS databases thest be a well-
defined procedure for their correction dd&or documenting
these corrections). Furthermore, although marsers may
have to use thieformation storedin a GIS database, not dll o
these users should Ipermitted to make changes. Maintaining
the integrity of the different layers ofatd in a
comprehensive GIS database can be a chalgtask. A
city's water utility may need to look at GIS databout right-of-
ways for power and cable utilities, bit should not be
allowed to change this data. Responsibility for changing and
correcting data in thdifferent layers must be clearly demarcated
among different agenciasd offices.

3.7.4 Synchronization of Usage

GIS datasets employed in government or Miities will
have manysers. One portion of the dataset may be in dédma
simultaneously by several users as well as by sthtHrged with
updating and adding nemformation. Making sure that all
users have access to current ddtanever they need it
can be a difficult challenge for GISdesign.
Uncontrolled usage may be confusing ath users, but
the greateslanger is that users may actually find thdwese
interfering with theproject workflow or even undoing one another's
work.
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3.7.5 Update Responsibility

Some GIS datasets will never be "complete.” Ceieg utility territories

keep growing and changing and the database mugirstantly updated
to reflect these changes. But these changes occwarying schedules
and at varying speeds. Procedures must be devketopecord, check,
and enter these changes in the GIS dataldasghermore, it
may bemportant to maintain a record of the original data

3.7.6 Minimization of Redundancy

In large GIS projects, every byte counts. If a Hat® is maintained for
30-50 years, every blank field and every duplicdigte of information
will incur storage costs for the full length of tpeoject. Not only will
wasted storage space waste money, it will alsvy performance.
Thisis why in large, long-term GIS projects, greatention to
devoted topacking data as economically as possibled an
reducing duplication dahformation.

3.7.7 Datalndependence and Upgrade Paths

A GIS database will almost always outlive tmerdware and
softwarethat is used to create it. Computer hardwhases a
useable life of 2-5years; software is sometimes upgraded
several times a year. If a Gd&tabase is totally dependent on a
single hardware platform or a single softwareaystit too will have to
be upgraded just as often. Therefate, is best to create a
database that is as independent havare and software.
Through careful planning and design, data cantrbasferred as
ASCII files or in some metadata or exchange frirom system to
system. There is nothing worse than having datd hela proprietary
vendor-supported format and then finding that tkador has changed
or abandoned that format.

In this way, GIS designers should think ahead tesfide upgrade paths
for their database. It is notoriously difficult pyedict what will happen
next in the world of computers and information tealogy.

3.7.8 Privacy

Safeguards on personal privacy have become eat goncern over
the past decade, particularly with the rise of ithternet and web.
Theseconcerns arise to two principal situations. Tirstfis the
hacking into, accidentally release, or inamorate disclosure of
privileged information which can compromise an wndiial's privacy
with respecto medical conditions, financial situatiorsexual,
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political, religiousbeliefs & values and other privileged personal
information. The second is the ease with which nmfation and
computer technologies permit the creation of infation "mosaics” or
personal profiles from small pieces of seeminglyoicuous, non-
confidential data.

40 CONCLUSION

Though geographic information systems could hmique in

itself, its project planning cycle still follow the
fundamental stages of everpject,be it mall or large.
And irrespective of the extetamplexity of GIS project,

by sticking closely with the life cycle such prat will be successfully
implemented. This project lifecycle of GIS is atédje to other project,
even if it is a small project.

50 SUMMARY

. GIS projects are expensive in terms of both tamé money.

. The original impetus for developing effectivéetiycle planning
was cost containment. For many decades, the ed#iofor
implementing new information technologies was tiathe long
run, such projects would reduce the cost of busiopgrations.

. Designing an effective GIS involves setting clgaals.

. Particular care is exerted in defining the nataf a problem or
new requirement, estimating the costs and feasibibf
proceeding, and developing a solution.

. By assessing information flows so @&Gale the
FRS allows aworganization to set goals for all of
the subsequent steps in fecycle planninggs®.c

. In selecting a software and hardware comtion, users
are ofterfaced with a number of compromises.
. There is nothing wrong with being cautiodsring the

process of project planning; rushing througthe
procedure  exposes  amganization to potentially costly
mistakes.

. The concepts of lifecycle planning cde applied
to projects ofesser scale and scope, particularly to those
pursued in undergraduate and graduate research.
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. The project planning cycle outlines aogess, but the
issues thamust be addressed at each stage of
this process will vargonsiderably from organization to
organization.

. In large GIS projects, ever y byte counts.dfdatabase is
maintained for 30-50 years, every blank field and every
duplicated byte of information will incur stg®a costs for
the full length of the project.

6.0 TUTOR-MARKED ASSIGNMENT

=

Discuss the major system criteria needed {6t
2. Outline some of the planning and databasees for
successful implementation of a GIS.
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