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

success of a project. An IPT is a multidisciplingrgup of people who

support the Project Manager in the plannimxecution, delivery and
implementation of life cycle decisions rfothe project. The [IPT s
composed of qualified empowered individualsom all appropriate
functional disciplines that have a stake time success of the project.
Working together in a proactive, open comication, team oriented
environment can aid in building a swsfel project and providing
decision makers with the necessary in&tion to make the right
decisions at the right time.

Each System Project must have a Program Sponsor

To help ensure effective planning, managememd commitment to
management information systems, each projeoust have a clearly
identified program sponsor. The program sponsmesean a Ieadershi

role, providing guidance to the project team aselcuring, c&;@
n the

management, the required reviews and approv

life cycle. An approval from senior {e@e requwed after the
completion of the first sev phases, annually during
Operations and Mainte agnm and SiX Disposition

Phase. Senlor; %1 ppro y varied based on

dollar va aQﬁevel I mﬁsts or a combination of

the Mrogram responsible fotifgeng who will be

resp nS|bIe for formally accepting the deliveresteyn at the end of the
Implementation Phase.

A Single Project Manager must be Selected for EacBystem Project

The Project Manager has responsibility for the eas®of the project and

works through a project team and othsupporting organization
structures, such as working groups or useruggo to accomplish the
objectives of the project. Regardless ofgaaizational affiliation, the
Project Manager is accountable and responsiblerfeuring that project

activities and decisions consider the needs afrghnizations that will

be affected by the system. The Projebtanager develops a project
charter to define and clearly identify the lidsuthority between and

within the agency’'s executive managemerdrogram Sponsor,
(user/customer), and developer for purpose6 management and
oversight.

A Comprehensive Project Management Plan is Requicefor Each
System Project
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means learning about successful (or unsuccesSisl)The latter means

that any organization that builds ISs, not yordelivers systems - they

also learn how to carry out ISD, and use meth®lds. learning about

methods means that they gain experiengbout the applicability of
methods. This experience can complement the mdéthadledge they

already possess.

Another factor explaining the Ilow usef omethods is organizations’
surprisingly shallow knowledge and experience ofhoés (see Aaen et

al. 1992), and their poor capability to manage (S& Humprey 1988).

For example, asurvey by Aaen et al. (1992poled that more than

half of the organizations considered their knowkedgnd experience of

methods small. Similar results have been ndouin other surveys (cf.
Smolander et al. 1990). Research ontwaoé process maturity
(Humprey 1988) has shown that understanding ofsooh work must

precede any further steps in method definitioniemuovement. \4

3.1.3 Evolution of Methods a\e CO

Instead of viewing methods ﬁ{) s, a view which few
S bev

olutionary
e aknown (Joosten and

method promoters take Tﬁ]\@é\
perspectlve 'ﬁ'\ eth
qéoq‘éurrent devedmts in the field

n exa
oég iented me?@ kflow methods osibass process re-

eng eering methods gives no reason to expecthisaivould change in

the near future. An indication of method evolutisithat organizations

must deal with different method versions, introdoear method types,

such as object-oriented methods, and abandon dhlibdgwhich have

been found inapplicable for new techn@eg and applications

(Bubenko and Wangler 1992).

Basically, two different types of evolution exigtose reflecting general

requirements of technical evolution andusibess needs, and those
relevant to the ISD situation at hand. The fornmesalsl with the general

historical perspective and the latter with how égsneral requirements

are adapted into local situations andw h they affect the method
evolution.

3.2 Historical Perspective of ISD

The method literature includes several reviewthefdevelopment and

use of ISD methods (e.g. Welke and Konsynski 188benko 1986,
Norman and Chen 1992, Moynihan and Taylo©6)9 Most of these
explain method evolution though an intéoan with available or
emerging technologies which are used either in theveloped systems

or in the ISD tools.
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Bubenko (1986) analyzed methods from a ohedl perspective: the
need for methods has grown while the complexty asize of ISs has
increased. The earliest methods were developdwih360’s when the

first large scale batch and transactimegssing systems were
developed. Furthermore, the emergence of databates 1970'’s led to

the introduction of data modeling teclhi@sg. At the same tim
structured design and analysis methodsrivete their origins fromn
structured approaches and from the eeolutin programming
languages. Similarly, Welke and KonsynsKil980) characterize
advances in technologies, such as database managgreems, which

were reflected in ISD methods. Likewise, today ¢h&srveys could be

extended to object-oriented technologies,obite phones, business
process changes, and multimedia. As a tredMelke and Konsynski
emphasize that method developers should &eare of technologica
developments, as they form one key ofactvq( improving and
maintaining methods.

Likewise, Norman and Chen@p@%&n methaalwgion in terms
of an  evolution V% IC developed They also rele
meilmbi@n '&W@ thou? arilysduss the evolution

n t

0 parallehdvances in  meth

ot the development of CASE tools. T
dmitehmbe d follow advances in technologieghvcould support
new forms of ISD methods. For example, the e¢emre of graphical
user interfaces and CASE tools supported imeoduction and use of
methods (Chikofsky and Rubenstein 1988).

appllcatlons drivee thcreation of methods
S © Al

Another indication of a method’s historical evadn can be found by
studying different versions of commercianethods such as SDI
(Turner et al. 1988), and SSADM (CCTA 1995). Thesee developed

over long periods of time. For example, SD{@ystem Development
Method), has been developed and updated siri®¥4 because ofthe
changes in software tools, organizational impad¢sef and the need to

support system maintenance (Turner et al. 1988).

3.3 Paradox to the Use of Methods

3.3.1 Low Acceptance and Use of Methods

Although the capabilty of methods to imoype the productivity anc
guality of ISD has commonly been acknowlefgesystematic use of
methods is still surprisingly low .Thus, there igaaadox here between

the claimed advantages of methods, which shouidatel high use, and

the empirical observations revealing low ataepe of methods. This
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Surveys indicate that local methods araore popular than their
commercial counterparts. This partly explaittee low acceptance of
CASE tools which normally necessitate these of a fixed method.
Among the surveys, both Russo et al. (1995) armj&iiald (1995) show

that 65% of the organizations which use methods ll@veloped them

in-house: their own method is preferred @vethird-party one. Other

studies obtain similar figures: 62,5% (Flyrand Goleniewska 1993),

42% (Russo et al. 1996), 36% (CASE Re$ea@orporation cited in
Yourdon 1992), and 38% (Hardy et al. 1995 organizations have
developed their own methods. Hardy’s study, hiemnore, claims that

88% of the organizations adapted the thaus in-house; the same
percentage was found in the study WMusso et al. (1995). Thus,
although organizations develop their own method=hods need to be
adapted to different use situations in the saweay as with third-party
methods. This means that organlzatlonswnomethods S& not

completely fit with the use situations imeir prOJ studies
(Hardy et al. 1995), however, have found thata ave
developed their own methods are more s an users of

third-party methods. This is VI,O otherwise the local
method would hardly hav. Qn oped GWOn the other
hand, few w %’f\ ce hrs0 aveveloped a bad method.
Thus |t uraI @% I% ds developkmtally are considered

bet@ third- part@

Unlike surveys of method use, surveys of local mettlevelopment get

surprisingly  similar results, although iwould be expected that the
distinction between local and external methods elsag between levels

of adaptation would be more difficult to make. Hewe@r, since surveys

do not go into details, they do not providmswers about what local
method development actually means, or twhaspects of method
knowledge are modified.

To sum up, many of the organizations or projectewhpply methods

do not use the methods proposed by others. n@@wolal methods are
modified for example by simplifying or by combagi them with other

methods (e.g. Jaaksi 1997), or then rorgdons develop their own
methods. This is noteworthy since commercial methaaim to have a

well-thought out conceptual structure togethehwitocess models and

guidance which have worked successfully in ol8& efforts. These

methods are furthermore backed by manualsaining programs,
tutorials, and tools, necessary when introducinthous. The reason for

local method development can not be simply a negatititude towards

something developed outside the organization. (i@t invented here’

attitude). Development of a local methotequires significant
expenditure of resources which would ndte needed if commercial
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2.0 OBJECTIVES

The objectives of this unit among others are far §m

e understand what is strategic information eysplanning and how
the concept associates with the general princiigitrategic planning
e identify the factors that Initiates adgic information system
planning
* be able to know the major components ofa typic:
infaységionplanning
e be able to know the steps that has be taken ir
destfapigir information system plan for an organarati
» answer the question of factors that influenceatput of a strategic
information system plan.

3.0 MAIN CONTENT \(
e.CO: AN

3.1 Definition
eSa\
Strategic plannln ss byz@@an argdon identifies its
a

business elegi cceptabbeans to achieve the
\?\@d\he eces é;@% action and ditbocaf resources

Neither g eaTgrateglc planning nor informasygatems planning are
simple activities but most managers wikhy sthat they perform mc
effectively if they plan and stick to the objectwvef the plan.

Despite a history of neglected planningpformation system and
development need effective strategic plagni as much a
pwtapsthan other functional areas. Juas other functional ar
gdormation system consumes a portion @fganization’s finite
resources. Without a clear view of valu¢the aim is (plannin
glocation of resources is unlikely to match thalue.

Information system must accommodate rapid teclyicdd changes, its

projects are often very high cost, andcreasingly competitive,
organizational well-being depends on infation system delivering
those systems that enable the business to fureffiectively. Planning

and implementing an appropriate information syss@iategy produces

the organizational confidence that infoiorat system will cost-
effectively deliver those strategic systen$ystems without planning
will mean for most organizations not only finand@ds, but additional

burden and often greater cost such lewered staff mora
opgsstlinities, continuous management forktingg and customer
dissatisfaction. Planning helps an organizatiodéatify it information
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need and find new opportunities for using thatrimfation and it defines
the activities needed to implement the chosenegjyat

While management information system producenformation that
assists managerial decision-making, informatisystems strategy is a
plan for information system and their supportimgfrastructures which
maximizes the abilty of management tachieve organizational
objectives.

Underlying all management activities in governineand organizations

is information, made useful and available throurbrmation systems.

Many organizations have invested in informatiortextogy to improve

their information system but done so in bad adhaomer, dealing with

each new system on itsown merits. Some os@ray mechanism is
therefore needed to guide and coordinate @lse of the information
technology. Information system strategy is sucheahmanism. \4

Information system strategic planning conS|sts SQpQrom
identifying  organizational objectlves mformatlon system
resources, to prioritizing futu tem developments to

detailing an implem ?Wa tr%“h ise affecting the
whole organiza %t olve r@gna e

|
An or aéingtkée form tr, and théanp that documents it
% stentvv@ a@es

* Its corporate plan

*Its management review of the role ahformation system in the
organization, and
* Its stage of maturity of use and managementinédion system.

3.1.1 What Is Strategic Information Systems Plannig?

Strategic information systems’ planning ia disciplined, systematic
approach to determining the most effectivand efficient means of
satisfying organizational information needs. laistop-down, structured

approach which, to be successful, must employ teahand managerial

processes in a systems engineering contexider this approach, the
characteristics of the system’s hardware, soéwacilities, data, and
personnel are identified and defined ubgio detailed design and
analysis to achieve the most cost-effectisystem for satisfying the
organization’s needs. The process mustnsider system’s life cycle
management, and the organization’s poli@nd budget as important
integral factors, and include all orgatignal participants (e.g.,
managers, users, maintainers, operators, and neesjghroughout the

process. Itis an iterative process in that changdentified during the

process must be evaluated to determitieir effect on completed
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analyses. Strategic information system’sanping is not a ortene
event, it should be revisited periodically to emsarsystem’s continued

viability in meeting information needs dan achieving long-term
missions.

3.2 Factors that Initiate Strategic Informdion System
Planning

Information system planning like any planning, &g a one-off activity,

ideally it would be a continuous cycle synchrexlizvith or better yet,
embedded into the cycleof general Dbusiness planning. G
tirganizations may address information syse planning different
ways, there is still a potentially commaircumstance that requi
reassessment of the information system'’s strafggimning. Short-term

plan elements of the plan will naturallyrequire frequent revisi
teflect technological changes. The rea referred  here
theg-term element that provides the sensew; what of the

plan (the short-term element prowdln%t.\@o plan).

Three common circ ﬁh at INig 6 and #dieepbjective of an
mformatlo 5(9'& are: .‘
e or or ?‘u
P( . Externa Itv Opportunltles or Threats

* Evolutionary Changes in information System Mayuri

3.2.1 Major Corporate Changes

When there is a major corporate change the syngpéenusually plain

to see. The collective result of new owners, mamegg, rationalization
programmes, restructuring exercises or otheorporate changes is ar
alteration in the real or perceived role of infotima system in matching

the needs of the new business. There is nosifferent business that
needs things from information system. If thelsei@us symptoms are
present, then the information system’s strategylikély to have as its
objective, the definition of new role for infoation system. Its scope

will be uncertain, but the emphasis is to buildrugenior management

to the changing role of information system withie new organization.

3.2.2 External Competitive Opportunities or Threats

The likely symptoms of this type of change are dheergence of new

markets and/or products that may be createdfoymation system or

the competitive need for major cost tdac changes a
pepiaveance. Again this need may be generatedrifgrmation system

itself, or the awareness of new challenges andradgas emerging, and
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UNIT 4 INITIATION OF SYSTEM DESIGN AND
DEVELOPMENT

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Definition
3.1.1 Purpose of Initiation
3.2 Tasks and Activities
3.3 Approach to System Design Initiation
3.3.1 The Statement of Requirement
3.3.2 The Project Plan
3.3.3 The Quality Plan
3.3.4 Project Control and Reporting \4
3.3.5 Project Control Log O \)
3.3.6 Project Completion \r
3.3.7 Project Initiation t@ﬁ@u ements
3.4 Roles and Respon |t|¥£
3.5 Deliverable

3.6 Issue at|o /L O"
1o Eé3 WAEWeW Ac@@
5.0 Summary

6.0 Tutor-Marked Assignment
7.0 References/Further ReadingS

1.0 INTRODUCTION

From the previous study unit, you haviearnt about the strategic
planning for design of information sysgem This unit focuses on
approach to systems design initiation, relatedstaskl activities, phase

review activities, deliverables, roles andesponsibilities related to
system 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 infation system design

and development project
« explain the factors that trigger the initiatiohimformation system is

design

« identify the activities that constitutes the igion process
» have a checklist to guide in the process of desigiation.
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define the configuration, management simact roles, and
responsibilities to be used in executing theseqases.

Quality Assurance Plan

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

Concept of Operations

The CONOPS isa high-level requirements damum that provides a
mechanism for users to describe their expectafrons the system

System Security Plan

A formal plan detailing the types of computer ségus requ rwx\4
new system basedon the type of informatipki Sed and the

degree of sensitivity. Usually, thcia
information will be more closely saf h

ir
at contain personal

Project ManageéWPﬁx Om,( /L O"
Thi IXneh\’L}d be pgaa@‘@ all projects, meigas of size or scope.

It documents the project scope, tasks, schedlbeasdd resources, and
interrelationships with other projects.

The plan provides details on the functional umitsolved, required job

tasks, cost and schedule performance urmasnt, milestone and
review scheduling. A revision to the Project Mamagat Plan occurs at

the end of each phase and as information beconadalae. The Project
Management Plan should address the managemenighwerstivities of

the project.

Validation and Verification Plan

The Validation and Verification Plan describestising strategies that

will be used throughout the life-cycle phasesstan should include
descriptions of contractor, government, arappropriate independent
assessments required by the project. Appendix @rdvAdes a template

for the Validation and Verification Plan.

System’s Engineering Management Plan

The SEMP describes the system is engineering gaodse applied to
the project; assigns specific organizationeesponsibiliies for the
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o After the SBD is approved and therogopam and/or executive

management accept a recommendation, the systgacigtanning
begins.

* Audit trails, capable of detecting seturi violations, performance
problems and flaws in applications should be spekif

» Upon completion of all Planning Phase tasks aadipt of resources
for the next phase,the Project Manager,ettgy with the project
team should prepare and present a qirojstatus review for
decision maker and project stakeholders.

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

6.0 TUTOR-MARKED ASSIGNMENT \)\4
Compare and contract concept devel nnlng in term
tasks activities and roles in the desi dﬂ& f information

system.

7.0 REFE JHJQTHER(@AQ’&GS

InfoR&% Resourceg/algement (2003). The Deyeat of Justice

Systems Development Lifecycle Guidance Document.

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

MODULE 2

Unit 1 Requirements Analysis of System Design

the

of
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3.0 MAIN CONTENT

3.1 Requirements Analysis Phase

The Requirements Analysis Phase will begin when previous phase
documentation has been approved, or Imanagement direction.
Documentation related to user requirementsmfrthe Planning Phase
shall be wused as the Dbasis for farthe&iser needs analysis a
tlevelopment of detailed user requirements. Theyaisainay reveal new

insights into the overall information systems reeuoients, and, in such

instances, all deliverables should be revisedfteatethis analysis.

During the Requirements Analysis Phase, the systeth be defined in

more detaill with regard to system isputprocesses, outputs, and
interfaces. This definition process occurs #be functional ;\oﬁ@ The
system shall be described in terms of the functiorse perf

in terms of computer programs, files, and dataa. Q asis in
this phase is on determining Whatﬁﬁdc rformed rather

than how to perform those fun 00
3.2 Tasks a |ti§ ’(’l O" 2
The?&l%/mg task agerformed during thRequirements Analysis

Phase. The tasks and activities actually perfordegegnd 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 funationand data requirements.
Connect the functional requirementsto theatadrequirements. Define
functional and system is requirements that am easily expressed in

data and process models. Define the high lewhitacture and logical

design to support the system and functional reqergs.

A logical model is constructed that describes thelmental processes

and data needed to support the desidedsiness functionality. This
logical model will show how processes tnatd, and how processes
create and use data. These processes willddreved from the activity
descriptions provided in the System Boundary Doaime

Functions and entity types contained in the logicatiel are extended

and refined from those provided in the ¢pt Development Phase.
End-users and business area experts wllaluate all identified
processes and data structures to ensure aagcutogical consistency,



MBA 815 MANAGEMENT IRDRMATION SYSTEM

and completeness. An analysis of business act\atel data structures

is performed to produce entity-relationship diagsaprocess hierarchy
diagrams, process dependency diagrams, and agssbd@tumentation.

An interaction analysis is performed to defineinteraction between

the business activities and business data. Thigsaas@roduces process

logic and action diagrams, definitions of the bess algorithms, entity

life-cycle diagrams, and entity state change medrié\ detailed analysis

of the current technical architecture, appica software, and data is
conducted to ensure that limitations or quei requirements have n
been overlooked.

Include all possible requirements including thase f

e functional and capability specificationsincluding performance,
physical characteristics, and environmental camast under which
the software item is to perform; \)\L

* interfaces external to the software |ter\ CO

» gqualification requwemerﬂ()",eS
émo&ﬁglons \% Zé relatedhethods of operatlon
P(e\,\ ainten T nmental influences, andpaes injury;

-securityPspem cations, including thoseelated to compromise of
sensitive information;

» human-factors engineering (ergonomics), inclgdhose related to

manual operations, human-equipment intenastio
constraints on personnel, and areas deed®ncentrated humar
attention, that are sensitive to human errors eaiding;

» data definition and database requirements;

e installation and acceptance requirements tlé delivered software
product at the operation and maintenance site(s);

e user documentation;

* user operation and execution requirements;

* User maintenance requirements.
Develop Test Criteria and Plans

Establish the test criteria and begin test plandimgude all areas where
testing will take place and who is responsibletiier testing. Identify the
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Serves as the foundation for system design andelafament; captures

user requirements to be implemented in a new caresdd system; the

systems subject matter experts document thesquirements into the
requirements traceability matrix, which shows mapgmf each detailed
functional requirement toits source. This iscamplete, user oriented
functional and data requirements for the systemclwimust be defined,
analyzed, and documented to ensure theser and system is
requirements have been collected and documented.

All requirements must include considerations fgpacity and growth.
Where feasible,

I-CASE tools should be used to assist in #ealysis, definition, and
documentation. The requirements document shagldde, but is not
limited to records and privacy act, electronic redamanagement, record
disposition schedule, and components’ umiguequireme
Consideration must also be given to persons wghidlities a k&‘

by the Rehabilitation Act, 20 U.S.C., Sec 794d ( 1&3@

Test and Evaluation Master Plan NOXQS
Ensures that all @Wt&&@ﬂ/&e&a@‘agmmwd and can be

mplemeﬁ ents contentethodology, sequence,
ma of, and ?@ ties for test aetmi Unit, integration,

andin dependence aceeptance testing activitigzesfermed during the

development phase. Unit and integration tests erfermed under the

direction of the project manager. Indemzg acceptance testing is
performed independently from the developing temmad, is coordinated

with the Quality Assurance (QA) office Acceptance tests will be
performed in a test environment that pldates the production
environment as much as possible. They will enduaethe requirements

are defined in a manner that is iele. They will support the
traceability of the requirements; form the sourdecumentation, to the

design documentation, to the test documentafibay will also verify

the proper implementation of the functional requieats.

The types of test activities discussed ihe subsequent sections are
identified more specifically in the Integration anest Phase of the life
cycle and are included in the test plan and tesyais report, viz:

 Unit/Module Testing;
» Subsystem Integration Testing;

* Independent Security Testing;
 Functional Qualification Testing;

» User Acceptance Testing; and
* Beta Testing.
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Other tasks associated with design adévelopment of information
systems are:

1. Book a technical architect to write the TAD
2. Book a system analyst and, where necessarysystem designer to
write the SDS
3. Circulate completed TAD and SDS documentaMiéS distribution
list and arrange internal meeting to discuss, wheoessary
. Obtain sign off of TAD and SDS from project sthklders

5. Complete PPDR template

6. Obtain final resource estimates for build stagis from the system
analyst and provisionally book developeand technical architect
resource for the build stage

7. Provisionally book the system analyst at 18f6ughout the Build

N

stage

8. Update sign off log. u\(

3.3 Roles and Responsibilities a.\ CO ’

* Project Manager. The prOJet 6 ible and
accountable for t Mésful exec magn Phase. The
project m resp egqdinhe team that

acc ’\2’1 tasks ove The Prd}eanager is also
@&% for deliverables, foaccuracy, approving
deliverables and providing status reports to mamage.

* Project Team: The project team membefsegardless of the

organization of permanent assignment) aresponsible for
accomplishing assigned tasks as directed by tHeginmanager.

» Contracting Officer: The contracting o#ic is responsible and
accountable for procurement activities and sigmgraot awards.

» Oversight  Activities: Agency oversight iadies, including the
IRM office, provide advice and counsel to thpgoject manager on
the conduct and requirements of the Deskhase. Additionally,
oversight activities provide information, udgments, and
recommendations to the agency decision kema during project
reviews, and in support of project decision milast

3.4 Deliverables

The content of these deliverables mae expanded or abbreviated
depending on the size, scope, and aaipl of the corresponding
system’s development effort.

Security Risk Assessment
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Project Decision Issues

The decisions of this phase re-examine imeatgr detaill many of thi
parameters addressed in previous phases. HBEsgnd prepared in this
phase will be the basis for the activities of trevEBlopment Phase. The

overall objective is to establish a complete desig the system. The
pre-requisites for this phase are theojget Plan, Functional
Requirements Document, and Test Plan. A numberopégt approach,

project execution, and project continuationcisiens are made In this
phase.

Project approach decisions include:

e [dentifying existing or COTS componentshatt can be used,
economically modified, to satisfy validated funciid req{irements.

* Using appropriate prototyping to én nts and enhance
user and developer understa \ terpretaficgguirements.

* Selecting speéfg(l\etwgk)gles ;z@@s toiged in the later life

cycle ﬁ?(a espaci evelopmestd Implementation
S.

NI\=

* Determi @sgusersupport will be providedy the remaining
life cycle phases will be integrated, and newtlentified risks and
issues handled.

Project execution decisions include:

* Modifications that must be made to theitiah information system
need.

» Modifications that will be made to current prooesk.

* Modifications that will be made to -currersystems/databases or to

other systems/databases under development.
* How conversion of existing data will occur.

Project continuation decisions include:

» The continued need of the information systenxiste
* The continued development activities based oe n#eds addressed

by the design.
» Availability of sufficient funding and other regad resources for the

remainder of the systems life cycle.
The system user community shall be umet in the Desi
Ptisres as needed. It is also in the DeskRjmase that new or furt
requirements might be discovered that are ssacg to accommodate
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individuals with disabilities. If so, these requirents shall be added to
the FRD.

Security Issues

The developer shall obtain the requirements fileen System Security

Plan and the FRD and allocate them to the speuifidules within the

design for enforcement purposes. For examplesafiairement exists to

audit a specific set of user actions, tHeveloper may have to add a
work flow module into the design to accomplish #ugliting.

Detailed security requirements provide useed administrators with
instructions on how to operate and maintain thestesy securely. They
should address all applicable computer and teleaamuations security
requirements, including: system access controlsking, handling, and

disposing of magnetic media and hard copiesmpmter room €ess;
account creation, access, protection, andpabmtl tonal
procedures; audit trail requirements; @n&\% agement;
processing area Ssecurity; employe d emergency
procedures. Security operatin reated as separate
documents or add Q{&e tlons to the User and
Operations

Desi np&r\ a@@’O conducted during the

3.6 Phase Revie

Upon completion of all Design Phase tasks andpeoéresources for

the next phase, the Project Manager, thege with the project team
should prepare and present a projecatust review for the decision
maker and project stakeholders. The review shaildidess:

(1) design Phase activities status,

(2) planning status for all subsequenife | cycle phases (with
significant detail on the next phasep tinclude the status of
pending contract actions),

(3) resource availability status, and

(4) acquisition risk assessments of subsequentyi€le phases given
the planned acquisition strategy.

4.0 CONCLUSION
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During the Implementation Phase Review, maoendations may be
made to correct errors, improve user saiigin, or improve system
performance. For contractor development, analys#l be performed to

determine if additional activity is within thecape of the statement of

work, or within the original contract. An Implemation Phase Review

and Approval Certification should be signed offtbg Project Manager

to verify the acceptance of the delaker system by the system’s
users/owner.

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

3.6.2 Disposition

The Post-Termination Review shall be performedrdfie end of this

final phase. This phase-end review shall be coredueithin 6 months m(

after disposition of the system. The Paatrinatio q eport
documents the lessons learned from the shutdowaw n@o he
terminated system.

{eS
4.0 CONCLUSION “O NO 200
MosLin |\€5§Nems Eiﬁ a’the&blcause ofrtaectiveness and

ine |n the| n of the conceptlanodel. The right

team should be put t e er to ensure safe andasaedmplementation

of systems. On the other hand, dispositimf developed information
system is necessary for continuity and future ezfee. It is particularly

important for system'’s re-evaluation a redesigaldb ensures a perfect
completion of a project cycle, to make room foresthrojects.

5.0 SUMMARY

» Implementation phase of the system developmesystem’s design

and development isthe most expensive and tenasuming of the
entire life cycle. Implementation is erpwe because so many
people are involved in the process.

» The Disposition Phase will be implemented to &lete a large part

of a system or, as in most cases, close down arsyatd end the life
cycle process.

* The implementation notice should be tseto all users and
organizations affected by the implementation.

*One of the ways \verification of botlsystem operation and data
integrity can be accomplished, is through paralpedrations.
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1.0 INTRODUCTION cO ‘\)\(

This unit treats the final phase of system W\operatlons and

maintenance. 0

It also @ﬂ "‘Qted (ﬁmz and activities, roles and

|veradee rewewctwlty and finally,

responsgce COst. P a

2.0 OBJECTIVES
This unit is designed for you to:

* be able to identify the different types of mairdace

e understand what constitutes operations anthintenance phase in
designing and developing information system

« identify the tasks you need to embark on dutieg operations and
maintenance phase of systems development

e comfortably answer the question of oesbilities and roles in
executing the operations and maintenanphase of a systems
development project

*be able to know what are the detibdes from operations and
maintenance to be used for subsequent phases

o identify some issues that need to be idensd in operations and

maintenance phase of a system
e explain the relationship between cosff @naintenance phase

compared to other phases of systems development.

3.0 MAIN CONTENT
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recovery process of the data bases should be atoadata / Software
Administration task by a data administrat A checklist of Data /
Software Administration tasks and activities are:

» Performing a periodic Verification/Validatiorof data, correct data
related problems;

e Performing production control and qualiticontrol functions (Job
submission, checking and corrections);

* Interfacing with other functional areasr f Day-to-day checking /
corrections;

* Installing, configuring, upgrading and maintaimigata base(s). This

includes updating processes, data flows, and abfastially shown
in diagrams);

» Developing and performing data/data bas Gng) recovery
routines for data integrity O-{ IEnsure documented
properly in the Operations M ?& 00

 Developing - g&l\lrﬁa‘ngnm fz p&) manczmd tuning plan for
@ & ddatﬁees

* Performing conflg ration/design audits to eesusoftware, system,
parameter configuration are correct.

Identify Problem and Modification Process

One fact of life with any system is that changmevitable. Users need

an avenue to suggest change and idghtifproblems. A User
Satisfaction Review which can include a Custo8etisfaction Survey

can be designed and distributed to iobtadeedback on operational
systems, to help determine if the systeame accurate and reliable.
Systems administrators and operators need be able to make
recommendations for upgrade of hardwaraichitecture and
streamlining processes. For small in-housgstems, modification
requests can be handled by an in-house egsocFor large integrated
systems, modification requests may be addressedhe Requirements
document, and may take the form of a gbanpackage, or a formal
Change Implementation Notice and may requustification and cost
benefits analysis for approval by a eewi board. The requirements
document for the project may call for a modifioatcut-off and rollout

of the system as a first version, and all subseqtienges addressed as

a new or enhanced version of the system. A redoestodifications to
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It can not be stressed enough, that proper daiatien for the duties

performed by each individual responsible for teysmaintenance and
operation should be up-to-date. For smooth dayddy operations of

any system, as well as disaster recovery, eaiduoal’s role, duties

and responsibilities should be outlinedh idetail. A systems
administrator's journal or log of changeperformed to the system
software or hardware is invaluable in times of egeacies. Operations

manuals, journals or logs should be readily adioleskey maintenance

personnel.

Guidelines in determining New Development from Maitenance

Changes to the system should meet the followirtgraiin order for the
change or modification request to betegarized as Maintenance;
otherwise it should be considered as New Develofgmen

 Estimated cost of modification are below mainter@acosts O ‘\)\4
* Proposed changes can be implemented within aste ee ‘C
@%\ac

e Impact to systemis minimal o 6W curacy of system
output ﬂ 00
Security Re-certifj rﬁ(om ’( “ 2

Jiew P

Fe (% security?@@ ires all IT systetmbe accredited prior
to being placed into ®peration and at least evesetyears thereafter, or
prior to implementation of a significant change.

3.6 Phase Review Activity

Review activities occur several times throughbig phase. Each time
the system is reviewed, one of three of the Yahg decisions will be
made:

*The system s operating as intendedd ameeting performance
expectations.

« The system isnot operating as intended aeeds corrections or
modifications.

» The users are/are not satisfied with the operatial performance of
the system.

The In-Process Review shall be performéd evaluate system
performance, user satisfaction with the systenpiadbéity to changing

business needs, and new technologies that tmigiprove the system.
This review is diagnostic in nature and can triggeroject to re-enter a
previous SDLC phase. Any major system modificatioesded after the
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development process, and in a position tsue that the missin
20% would not cause any serious businesonsequences.
Implementing the entire requirements often catlseproject to go

over deadlines and budgets, therefore it is mosgiunnecessary to
construct the perfect solution.

* Project delivery should be on time, onudget and with good
quality.

*DSDM only requires each step of thdevelopment to be
completed far enough for the next step to begin. T way a new
iteration of the project can commence without hgumwait for the
previous to be completed entirely. Andvith every iteratic
gystem is improved incrementally. Recathat the business
requirements are changing over time at any rate.

* Both Project Management and Developmet&ch\r&%
incorporated in DSDM.

* DSDM can also be used both 1{@@&) o and éapanding

current system

.RiSkVQS§§¥Q sh 2\1 busindaaction being
\, } constructlon precesior on developmel
P(e procw c

h as requwements and ddsigmments).
* Management rewards product delivery rathénan task
completion.

 Estimation should be based on business fomality instead of
lines of code.
3.2 Prerequisites for Using DSD

In order for DSDM to be a success, a number oegnasites need to be

realized. First, there needs to be interactiviigtween the project team,

future end usersand higher management. abldsesses well known
failures of IS development projects due t lack of tc
matiegioneand/or user involvement.

The second important prerequisite for DBDprojects is the
decomposability of the project. The posgipilof decomposition into
smaller parts enables the iterative approachaatdties that are hard

to prioritize often cause delayxactly the effect that DSI
dexeloped to avoid. Another group of projects fbiali DSDM is not

well-suited are safety-critical ones. The extensdgting and validation

found in these kinds of projects conflict with DSjdals of being on

time and on budget. Finally, projects that aimeatisable components

might not be well-suited for development ngsi DSDM, because the
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3.3. Phase 3
Post-project

The post-project phase ensures the systgrating effectively and
efficiently. This is realized by maintenanceenhancements and fixes,
according to DSDM principles. The maimece can be viewed as
continuing development, based on the iteratived iacremental nature

of DSDM. Instead of finishing the prgjein one cycle wusually the
project can return to the previous phases or stagé¢hat the previous

step and the deliverable products can be refined.

3.4 Core Techniques of DSDM

Timeboxing

Timeboxing is one of the project technique ﬁS@p ft is used to
support the main goals of DSDM to reallz of an IS on
time, within budget, and W|th the d |dea behind

timeboxing is to split u ortlo |xed budget
and a dellver % number of requirements are

selected «%‘ priori rdlngp tthe MoSCoW principle.
? @n an g%&x , the only remguvariables are the
req

ements. prOJect is  rugninout of time or money
tequirements W|th the Iowest priority are omitt€tis does not mean
that an unfinished product is delivered, becaugbepareto, principle
that 80% of the project comes from 20% of the systequirements, so
as long as those most important 20% of requirenaets implemented
into the system, the system therefore meetshhsiness needs, and that
no system is built perfectly in the first try.

MoSCoW

MoSCoW represents a way of prioritizinglems. In the context of
DSDM the MoSCoW technique is used to prioritizequirements. It is

an acronym that stands for:

10. MUST have this requirement to meet the businessis.

11. SHOULD have thisrequirement if at albssible, but the project
success does not rely on this.

12. COULD have this requirement if it doemt affect the fithess of
business needs of the project.
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13. WOULD have this requirement at later date eir¢ghis some time left
(or in the future development of the system).

Prototyping

This technique refers to the creation of protosypkthe system under
development at an early stage of theroject. It enables
dedypvery of shortcomings in the system and allwiisre users to ‘test-

drive’ the system. This way, good user involvemsmealized, one of

the key success factors of DSDM, or any Systeneldgwment project

for that matter.

Testing

A third important aspect of the goal of DSDM he ftreation of an IS
with good quality. In order to realize a solutmigo ity, DSDM
advocates testing throughout each iteration. ml\/é tool, and
technique independent method, the p tb choose its own
test management method, forféﬁpﬁ-

Workshop _‘( Om N _‘ 200

ﬂ DSDM’ technlquesthat aimslainging the different
(e akeh g the project together wiscuss requirements,
functionaliti and mutual understandingn la workshop the
stakeholders come together and discuss the project.

v

Modelling

This technique is essential and purposelped to visualise the
diagrammatic  representation of a specifiaspect of the sysi
business area that is being developddodelling gives a bette
understanding for DSDM project team over a busidessain.

Configuration Management

A good implementation of this configuration managefrtechnique is
important for the dynamic nature of DSDM. Sindkere is more than
one thing being handled at once during the devedmpprocess of the

system, andthe products are being deliverezfjuntly at a very fast
rate, the products therefore need to be contrgliectly as they achieve
(partial) completion.

3.5 Roles of DSDM
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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 cdn@adto maintain the

government standards of prudence, probity andeaguiten dealing
with the private sector;

* to support the project in accordance with anyisterg legislation or
general interdepartmental arrangements;

*to provide any project-specific services ucfs as procurement) as
described in any agreement or MOU concluded wmrsﬂmnsonrﬁ\‘
department; and

* to make submissions to the Treasur & to enter into
contracts and to ame ts 0@ in the Contracting
volume of the Treas“r‘- Eyar anual. Pz

"psteN e aQc 155"

The Treasury Bozﬁ Secretariat will monitopalemental compliance

with  this policy through review of thequality of the Project
Management Framework and other relevant sectiopsogéct approval

submissions, and by reviewing adherence twe content of Treasury
Board decisions.

3.4 The Traditional Project Management Constraints

Most people still want their projectso tbe on time, meet quality
objectives, and not cost more thanthe buddetise form the classic
time, quality, cost triangle.

In fact if you have an unlimited butlgand unlimited time, project
management becomes rather easy. For most peopleyén time and

money are critical, and that is whahakes project management so
important today. Like any human undertgkin projects need to be
performed and delivered under certain constraireditionally, these

constraints have been listed as: scopene, and cost. This is also
referred to as the Project Managementiangle where each side
represents a constraint. One side ofe thriangle cannot be changed
without impacting the others. A further fimlement of the constraints
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Changes can be the result of necessary desidiiications, differing

site conditions, material availability, contractegquested changes, value
engineering and impacts from third partige name a few. Beyond
executing the change in the field, thehange normally needs to be
documented to show what was actually constru¢tedce, the owner

usually requires a final record to show all chargesnore specifically,

any change that modifies the tangible portion$effinished work. The

record is made on the contract documents — usumltynot necessarily

limited to, the design drawings. The end produgtthis effort is what

the industry terms as-built drawings, or mosanply, “asbuilts.” The
requirement for providing them is a norm in conslian contracts.

4.0 CONCLUSION

Project management actually manages the producof projects with

schedules and tasks associated with tIhIGDJeCt m involves

detailed expertise in many of the ap ng, cost

management, contract negotlanons/procure writing

(proposals, etc.), research, technical devdeaﬁﬂ on/computer

management, business dev or trative

management, time ﬁ&&et a% ring strictly to the

project phases iferpénts an etralnts ensures a

succes \!’V\éﬂigntatlon d}_ managemednteed, a properly
roject of an effectipmject management. We

nee to also re urselves there arevergke definitions of project

management, but baS|caIIy have commons traits.
5.0 SUMMARY

«As a discipline, Project Management deped from several
different fields of application, includingconstruction, mechanical
engineering, military projects, etc

* The 1950's mark the beginning of the modemojept management
era.

* Project managementis defined asthe disapliof organizing and

managing resources in such a way that these resodetiver all the
work required to complete a project within defirsetpe, time, and
cost constraints.

 The first challenge of project management is gngithat a project
Is delivered within the defined constraints.
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The original impetus for developing effectivdifecycle planning was
cost containment. For many decades, thaionale for implementing
new information technologies was that, in theng run, such projects

would reduce the cost of business operations.

It is generally recognized that, for ethforeseeable future, most
information technologies projects will have to bstified on the basis

of a "do more, pay more" philosophyThis means that effective
lifecycle planning is all the more im@mt. In the past, projected
existing costs could be used as a baseline agaimsh improvements

could be measured. If the cost curve for new infdrom technologies is

always above the baseline, then greater care beusterted in setting

goals, establishing targets, and estimating budg@atye is far too great

a danger that, in the absence of such checks daices, a project may

grow out of control.

2.0 OBJECTIVES CO ‘\)\(
This unit is designed for the students to: _‘esa-\ ’

* be able to explam wh pNannl 2
 understand Whyl %fg/ to wri ﬁd— ifiCation
. |de¢§g‘é\r\€p nents of ro’&ﬁv nningdobsn structure put

* be able to know how to establlsh control in pcogxecution
 understand the intricacies and skills of projganning.

3.0 MAIN CONTENT

3.1 The Project Specification

A specification is the definition of you project: a statement of the
problem, not the solution. Normally, the sfieation contains errors,
ambiguities, misunderstandings and enough rop&ang you and your

entire team. Thus before you embark nupdhe next six months of
activity working on the wrong project, you mussame that a numbty

was the chief author of the specificatigopu received and you must
read, worry, revise and ensure that everyone coaderith the project

(from originator, through the workers, to the entomer) is working

with the same understanding. The outcome of tHibetation should be

a written definition of what is requiredgy when; and this must be
agreed by all involved. There are no shlots to this; if you fail to
spend the time initially, it will cost you far molaer on.

The agreement upon a written specification hasraélenefits:
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» external dependencies: your work may depei tipat of others.
Make this very clear so that these people tooredeive warning of
your needs. Highlight the effect that problems wiitése would have
upon your project so that everyone @uite clear about their
importance. To be sure, contact these people yibarse: ask if they
are able to fulfill the assumptions in your spexifion.

e resources: the numbty tendsto ignore messuThe specification
should identify the materials, equipment anthnpower which are
needed for the project. The agreement should iecucommitment
by your managers to allocate or to fund them. Yroaugl check that
the actual numbers are practical and/or cortetttey are omitted,
add them - there is bound to be differences irr timsumed values.

This seems to make the specification souiké a Iong document.

should not be. Each of the above daoube \{ sub- headlng
followed by either bullet points or aable - & not  wrign
hrochure, you are stating the definition ofmlnejﬁ\ ;,Ga concise

and unambiguous glory. NO‘e

Of course, the W may an @Q/ circumstances your

knowledge c tiomll be out of date. You

sho d £ scas thardisplay board where
f |nvoIved @ the current, commoulerstanding of the

prOJect. If you d@hange the content ewagy must know, but do not
hesitate to change it as necessary.

3.2 Providing Structure

Having decided what the specification intends,rymxt problem is to

decide what you and your team actually need t@dd,how to do it. As

a manager, you have to provide some form of fraonkwoth to plan

and to communicate what needs doing. Without aire, the work is

a series of unrelated tasks which provides elitdense of achievement

and no feeling of advancement. |If theéeam has no grasp
helividual tasks fit together towards an understgodl, then the work

will seem pointless and they will feel only frugioa.

To take the planning forward, thereforgjou need to turn the
specification into a complete set ofsk& with a linking structure.
Fortunately, these two requirements are met atshene time since the

derivation of such a structure is the simplest etf arriving at a list

of tasks.

Work Breakdown Structure
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Once you have a clear understanding of the pragad have eliminated

the vagaries of the numbties, you then descriit asa set of simple
separate activities. If any of these are still¢complex for you to easily

organise, you break them down also intanother level
diespléptions, and so on until you can manage ewvieyt Thus your one

complex project is organised as a set sohple tasks which toget
achieve the desired result.

The reasoning behind this is that the human beaiar( yours) can only

take in and process so much information at one. firngyet a real grasp

of the project, you have to think about it ieqes rather than trying to
process the complexity of its entire details abbate. Thus each level of

the project can be understood as the algamation of a fe
giesplybed smaller units.

In planning any project, you follow the same smﬂlep an item is

too complicated to manage, it becomes acé‘m items. People
call this producinga work breakdo ﬁ: e it sound more
formal and impressive. Witho s forhagproach you are
unlikely to remembera @ Mg Iitt@ dfai with this procedure,

the detalls @Wdl p ayed t ists
ﬂi\&wm f @o%‘uce too much detatatinitial planning

age \? @ e stop when you have a suffidescription of the
activity t e a clear instruction for the pan who will actually do

the work and to have a reasonable a#tim for the tof
tmeledidbrtYyou need the former to allocate (delegate)the task; you
need the latter to finish the planning.

Task Allocation

The next stage is a little complicated. You nowéhtavallocate the tasks
to different people in the team and, at the same,torder these tasks so
that they are performed in a sensible sequence.

Task allocation is not simply a case of handingtbeatvarious tasks on

your final lists to the people you have auada it isfar more subtle
(and powerful) than that. As a manager you havedk far beyond the

single project; indeed any individual projecan be seen as merely
single step inyour team's development. The afion of tasks should

thus be seen as a means of increasing the skillexgerience of your

team - when the project is done, the team shouwld bained.

In simple terms, consider what each member of team is capable of
and allocate sufficient complexity of tasks to rhattat (and to slightly
stretch). The tasks you allocate are not the ong®or finals lists, they
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derivatives is typically how firms usehedging to financial risk
management: financially managed risk.

Some ways of managing risk fall into multiple categs. Risk retention

pools are technically retaining the risk fonet group, but spreading it

over the whole group involves transfer amomividual members of

the group. This is different from triaoinal insurance, in that no
premium is exchanged between members of dheup up front, but
instead losses are assessed to all members afoing. g

3.2.4 Create the Plan

Decide on the combination of methods to be useddoh risk

3.2.5 Implementation

Follow all of the planned methods for mitigating tdﬂffect of |§\A\4
Purchase insurance policies for the rlsks tha ed to be
transferred to an insurer, av0|d al n be avoided without
sacrificing the entity's goals, re Né)s r)zl'g(e}t

3.1.6 ReV|eW VQ&Q trreglag
Imtn?r&l@mnage @%%I” never be perféehctice, experience,
esults

and actual will  necessitathanges in the plan and
contribute mformatlon to allow possible differetgcisions to be made
in dealing with the risks being faced.

3.3 Risk Assessment and Cost Estimates

Project leaders should ensure that castimates, including their
classification, reflect the assessed risk for #wgous phases of projects,

and that they have been developed using appromateomprehensive

risk estimating practices, in conjunctiomith other cost impact
assessments. Commercial risk assessmentwasef packages are
available to assist the project leader in detemgimternal project risk.

3.3.1 Project Risk Assessment

External risk factors are circumstances over whitiject management

cannot exert a controlling influence. These factoctide such elements

as externally imposed deadlines, cooperative dpusdmt obligations or

statutory requirements.

Internal risk factors are circumstancefatt project management can
control. These factors include such el@se as the allocation of
adequate resources and the reliability of cosinegés.
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through strategies such as phased developmentdwsydstem design by

private industry, prototyping, pilot systemand user trials. Proje
management should ensure that senior departmeatalgament is kept

fully briefed regarding these plans as well pagect progress, and be
prepared to quickly request access to sourmksexpertise within the
sponsoring and any participating departments alsasehe contracting

authority.

3.3.5 Assessment of Medium Risk

A project (or element of a project) may be asséss medium risk if

some of the above hazards exist but have beenateitigo the point that
allocated resources and focused risk gemant planning should

prevent significant negative effect on e thattainment of project
objectives.

3.3.6 Assessment of Low Risk CO \)\L
A project (or element o gﬁgﬁ@&?be ased as low risk if the
above hazards ﬁ& beafucesl to the point whe
routlne pr ?gﬁﬁ ent CEQS) e cwdqbreventmg any
géWefi t '[he;L f project olyest
P(e\! 3.7 I\/@&@@ﬂ of Project Risk

Project leaders should ensure that project manageme

* initiates, during the project planning phasecantinuing process for
assessing project risk;

eincludes, during the project definitiorphase (when applicable),
formal steps to reduce project risk;

* prepares outline plans for dealing with actualgut contingencies;

e prepares a Project Profle and Risk Assent as defined in th
Guideline and keeps it up-to-date;

» specifies these measures in the projeonagement framework
sections of project approval documentation;

* prepares revised project approval documemtatwhen the project
risk assessment changes significantly; and
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« Maintaining live project risk database.ack risk should have the
following attributes: opening date, title, shorsdeption, probability
and importance. Optionally risk can havassigned person
responsible for its resolution and datéll then risk still can
besolved.

e Creating anonymous risk reporting channdtach team member
should have possibility to report risk that he ga&es in the project.

 Preparing mitigation plans for risks that aresgmoto be mitigated.
The purpose of the mitigation plan is to deschbe this particular
risk will be handled what, when, by who amavh will be done to
avoid it or minimize consequences if it becomeaslaility.

« Summarizing planned and faced risks, eatffeness of mitigation
activities and effort spend for the risk management \)\4

4.0 CONCLUSION Sa\

Adequate risk assessment an t IS | | projects
regardless of dollar vaI uate ris ually requires
the contrlbuu t|se of arity as well as any

par artmen |s parmlyl important during the
initigt"ass ssment essarlly would bedapen early project

planning data.

5.0 SUMMARY

* Generally, Risk Management is the proces§ measuring, or
assessing risk and then developing strategies to nege the risk. In
general, the strategies employed includeansferring the risk to
another party, avoiding the risk, reducing thgatize affect of the
risk, and accepting some or all of the consequeatea particular
risk.

* Afirst step in the process of managing risktis identify potential
risks. Risks are about events that, rwheriggered, will cause
problems.

* Once risks have been identified, they musént be assessed asto
their potential severity of loss and to the probigbof occurrence.

* Project leaders should ensure that casttimates, including their

classification reflect the assessed ridkr the various phases of
projects and that they have been developsthg appropriate and
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* The project planning cycle outlines a qass, but the issues fti
must be addressed at each stage af throcess will vary
considerably from organization to organization.

*Inlarge GIS projects, every byte counts.dfdatabase is maintained for
30-50 years, every blank field and every duplicdtgi® of information
will incur storage costs for the full length oktproject.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the major system criteria needed folSa G
2. Outline some of the planning and databasesstr successful
implementation of a GIS.
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