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Abstract:- Information Systems Development is a process that needs not only technical capabilities but 
management capabilities as well.   Managing successfully the development process creates a number of 
qualitative and quantitative benefits to all being involved (suppliers and customers).  On the other hand, 
managing technical people can be both risky and difficult.  The methodology that needs to be followed for 
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successful project management need to be quite flexible, measurable, well documented and well defined.   This 
paper takes into consideration the prime stages and processes of 43 methodologies used mainly for information 
technology project management and creates a methodological framework for managing the systems 
development process.   The framework is supported by best practices, and has been designed in such a way in 
order to integrate managerial and engineering principles in an adjustable manner.   The structure of this 
framework allows its implementation to support projects of any type, size, and complexity, managed from any 
perspective (supplied or customer). 
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1. Introduction 
Over the last 40 years many information systems 
development models have been introduced, with 
each one of them approaching different 
development dimensions and strategies.  From the 
all time classic waterfall model [1], to the extreme 
programming[2] and the AGILE methods[3], 
systems and software development has been evolved 
significantly covering all types of information 
systems and development goals.   
Despite the fact that new systems development 
techniques have been evolved based on system 
parameterization, system reuse and system 
integration, [4],[5].[6], most of the systems being 
build prefer the custom-made approach[press], with 
the human interaction factor in a very critical role.    
On the other hand, the progress in system 
development methods and frameworks created a 
very matured engineering infrastructure, which 
unfortunately, due to custom systems development 
preferences, seems not to be enough in order to 
achieve qualitative results.   
Developing successful information systems depends 
on many management perspectives, practices and 
approaches that will support the engineering 
goals[7],[8]. 
 
 
2. The Integration of management and 
engineering practices need 
Managing technical people, and managing IT and 
software in particular customers, can be more 
difficult than managing the development process 
itself.   Project management, quality assurance and 
human resource management are disciplines that 
need to be integrated with the engineering ones [9], 
[10], in order to perform qualitative and quantitative 
systems development.    
 
This disciplines integration is not a new concept.  
SEI’s SW-CMM [11], was one of the first models 
that differentiated the management (maturity level 
2) from the engineering practices maturity level 3) 

but still included them in the same model. On the 
other hand the degree on project management 
process integration into the engineering systems 
development models can differ significantly among 
the management or engineering goals that have been 
placed in each project specifically.  Nevertheless in 
order to overcome the old and new software 
crisis[12],[13] in which we are into, inter-discipline 
process models need to be introduced and evolved. 
 
 
3. A Project Management Framework 
for Systems Development 
An Information Systems Development Management 
Framework (INSYDEMF) has been developed by 
taking into consideration the practical need for 
management and engineering practices integration. 
In order to develop INSYDEMF, a detailed analysis 
of 43 project managing methodologies, guidelines, 
and frameworks, has been conducted towards the 
identification of the commonly used practices in 
system development, software engineering and 
project management under different goals and 
dimensions. 
INSYDEMF in a framework, not a methodology. IN 
INSYDEMF, a systems development life cycle 
forms the basis of the project management 
framework that can be used for managing projects in 
organizations that have the capability or the 
responsibility to develop information technology 
systems.  The goal of INSYDEMF is to be used 
mainly be the software intensive small to medium 
size enterprises which have the most difficulties to 
launce software process improvement programs and 
structured project management efforts[14].   
INSYDEMF’s room for improvement depends on 
the maturity of the organization that will be using it 
and on the complexity of the projects that comes to 
support.   
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4. Phases in the Information Systems 
Development Management 
Framework  
The structure of INSYDEMF is composed of fifteen 
(15) phases as show in table 1.   The first column 
indicates the generic name of each phase, the second 
column indicates the methodologies supporting this 
generic name, and the third column indicates other 
methodologies that support it, but with slight 
naming and activities deviations. 

 
Phase Name Supportive 

Methodologies 
Related Supporting 
Methodologies 

Analysis SDLC, SEFER, 
DoD2167A, IE 

LCM-AIS, Princeton, 
Ariadne-SD 

Implementati
on Planning 

SDLC, ITIL, ITPM, SW-
CMM, CBAM, IE 

DoD2168, ISO9000-3,  
LFA, Ariadne-PM, SE-
CMM 

Design SDLC, AIM, PROMPT, 
ASAP, ISO9000-3, 
SEFER, IE, DoD2167A

ITPM, AUSGuidelines, 
Princeton, Ariadne-SD 

Development SDLC, LCM-AIS, AIM, 
PROMPT, ASAP, ITPC, 
ISO9000-3, SEFER, IE, 
DSDM 

IDEAL, SE-CMM, 
DoD2167A, Princeton, 
Ariadne-SD 

Integration. SCALABLE ITPM, SE-CMM, 
DoD2167A, Ariadne-SD

Installation PROMPT, ISO9000-3 Princeton, Ariadne-SD 
Testing AIM, SEFER, 

DoD2167A, DSDM 
SE-CMM, ISO9000-3, 
Ariadne-SD 

Operation PROMPT, LCM-AIS, 
ASAP, ITPC 

Ariadne-SD 

Documentati
on 

Ariadne-SD, AIS SUPRA, TENSTEP, 
AIM, ISO9000-3 

Acceptance ISO9000-3 Ariadne-SD 
Maintenance ISO9000-3, SEFER Ariadne-SD 
Change 
management. 

WWPMM, ISO900-3, 
DSDM, AIS 

Ariadne-PM 

Risk 
management 

WWPMM, IPM, 
SCALABLE, TENSTEP,
EUROMETHOD, ITPM, 
SE-CMM, 

 
CBAM, 
AUSGuidelines, 
Ariadne-PM 

Project team 
management 
(HRM) 

WWPMM, ITPM, 
ISO9000-3, DSDM 

SCALABLE 

Software 
project 
tracking and 
oversight 

WWPMM, SW-CMM,  SUPRA, SDLC, ITPM, 
DoD2167A, DoD2168, 
ISO9000-3, CBAM, 
Ariadne-PM, 
AUSGuidelines, SE-
CMM 

Table 1. Phases composing the Project Management 
Framework for System Development 
 
The methodologies listed in the second column 
support the phases listed in the first column of the 
table in a very precise way.   Most of the phase 
activities are quite relevant between the phase 
definitions and goals in all methods.    
Unlike the second column of table 1, the 
methodologies listed in the third column support 

conceptually the related phases but from a different 
perception. Fr example, the activities of the ‘design’ 
phase, for example, can be more of less found in 
phases of other related methodologies not referred 
as ‘Design’, but as ‘Detailed Design’, Preliminary 
Design’, ‘Project Design’, ‘Design Phase’, or even 
‘Application and Technical Architecture’. 
 
All these different versions of the ‘Design’ phase 
have the same goal and scope of what a Design 
phase covers in both activities and deliverables.  In a 
similar way, the ‘Development’ phase has been 
referred in the supporting methodologies as ‘Coding 
and Testing’, ‘Development Stage’,  
‘Parameterization’, or ever ‘Evolve System 
Architecture’.   This set of definitions cover all the 
dimensions of systems development including 
‘coding’ for custom software development, and 
‘parameterization’, for the implementation of 
ERP’s, WMS, MIS, or other commercial software 
systems. 
 
Taking further this analysis down to more 
managerial tasks like the ‘Project Tracking’ it has 
been found that this definition has been called in 
supporting methodologies as ‘Project monitoring 
and control’, ‘Reviews and inspections’,  
‘Monitoring Estimates’, ‘Progress reporting’ or 
‘Project Review Report’.   All of these phases 
support the concept of project tracking through a 
different dimension but with a common logical 
denominator, since project tracking is actually a set 
of activities that document the progress of a project, 
using inspections, reviews and walkthrough to 
identify consistency with the planned and estimated 
implementation scheduled values. 
 
 
5. The Requirements Concept 
INSYDEF is a framework with all its phases based 
on the requirements concept.  Requirements 
elicitation, validation and analysis activities usually 
take place before the implementation of the project 
[15], [16].  The requirements can be developed by 
either other groups of people (non systems 
developers), such as the business analysts, domain 
experts or business experts, in collaboration with the 
customers, government regulations, corporate goals 
or the market trends , [17]. 
INSYDEF takes the requirements as the backbone 
of its operation and management innovation.   By 
managing the evolution of the requirements from 
plain text, to analysis diagrams (use cases, etc), to 
design diagrams (activity, stage, deployment 
diagrams, etc), to code, to test cases, to 
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documentation paragraphs, to acceptance scenarios, 
to operation indexes, etc, qualitative project 
management can be obtained [18]. 
The requirement can be perceived as a living 
organism, or as reference point to every engineering 
activity that supports any development life cycle 
under any development model.  In INSYDEF, the 
requirement concept is also the one that enables 
tracking, measurement, and HRM activities to enter 
into the so called ‘engineering practices’, 
transforming this way the system development 
methodology, into a systems development 
framework. 
 
 
6. System Development Framework 
description and dependencies  
INSIDEMF’s structure has been developed under 
the waterfall model concept.  After all, the waterfall 
model has been the basic inspiration of all the other 
development models that followed [19], [20], [21], 
with slight alterations in its interpretation. 
Table 2 describes the phases of the Project 
Management Framework for System Development, 
while indicating the dependencies among them. 

 
Phase Description Dependent 

Phase 
Dependency 

Type 
Analysis Analysis of the project scope, 

environment, technologies
and preliminary 
requirements.  

 
Project 
Planning 

Start>Finish 
or  
Finish>Start 

Project 
Planning 

Project decomposition,
planning, estimating and 
scheduling on resources, 
effort, and budget. 

 Analysis Start>Finish 
or  
Finish>Start

Design Technical interpretation of 
 
 

Project 
Planning 
or 
Analysis 

the project requirements with
design tools and
technologies. 

Finish>Start

Develop
ment 

Realization of the project
requirements with 

 

programming languages, 
reusable systems or 
parameters setting. 

Design Finish>Start

Integrati
on. 

Unification of all systems 
being developed, as well as
adjacent systems to complete 
the project. 

 
Developm
ent 

Finish>Start

Installati
on 

Initial delivery of the system
in test environment 

 Developm
ent 
Integration 

Partial 
Finish>Start
Finish>Start

Testing Structured system validation
and verification based on the
requirements and the
documentation derived up to
this phase. 

 
 
Developm
ent 
 
 
Installatio
n 

Finish>Start
 
Finish>Start

Operatio
n 

Systems performance and
functionality measurement 
and maintenance under a 

 Testing Finish>Start

given time frame and 
conditions. 

Docume
ntation 

Final integration of the
documents developed in the
framework phases. 

 Testing 
  
Operation 

Partial 
Finish>Start
Finish>Start

Acceptan
ce 

System acceptance.  End of Operations
project. Document

ation 

Finish>Start
Finish>Start

Maintena
nce 

Repetition of the framework
in a less intensive way at any 
system modification. 

 All 
Engineerin
g Phases 

Finish>Start

Change 
manage
ment 

Documentation, 
implementation, scheduling,
monitoring and impact
analysis of systems changes. 

 
 

All 
Engineerin
g Phases 

Start>Start 

Risk 
manage
ment 

Identification of technical
and non-technical risks in
systems implementation and
maintenance. 

 
 
 

All 
Engineerin
g Phases 

Start>Start 

Project 
team 
manage
ment  

Managing technical people
(Human Resource 
Allocation) 

 All 
Engineerin
g Phases 

Start>Start 

SW 
project 
tracking t

Monitoring the development 
process based on inspection
and reviews. 

 
All 
Engineerin
g Phases 

Start>Start 

Table 2. Phase Dependencies of the Project 
Management Framework for System Development 

 
From the dependencies of the phases included in 
this project management methodological framework 
it is clearly identified that a number of pure 
management activities have been included in it.   
Project tracking for example, or change 
management are phases with activities that can be 
applied in all engineering phases.  On the other hand 
it is also clear that this methodological framework is 
based on the engineering discipline covering all 
major development phases.  Figure 1 presents more 
clear,  the relationships and dependencies of the 
phases composing this framework. 
 
 
7. System Development Framework 
Milestones and Prime Deliverables 
Every phase is composed by a set of activities.  An 
activity is an action and an action produces a 
deliverable that justifies its implementation [22].   
The project management framework for system 
development has also a minimum set milestones 
whose implementation indicates the framework’s 
proper usage.   
 
In a similar way, basic sets of documents derived 
from the framework activities composing the project 
management documentation.  This set of prime 
documents is the minimum documentation of the 
framework.  
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Figure 1.  The Information Technology Systems 
Development Management Framework Model 
 
 
Secondary (additional) documents can be created 
based on the documentation of each phase activities, 
in order to achieve a more accurate management 
picture, quality assurance and technology re-use. 
 
Table 3 lists the major milestones and deliverables 
of the framework. 
 

Phase Milestone Prime Deliverables
(Documents) 

Analysis  Analysis of the project 
scope environment, 
technologies and 
preliminary requirements. 

 Analysis 
Document. 

Project 
Planning 

 Decomposition 
Acceptance. 
 Estimations Acceptance. 

 Project Plan. 

Design  Design Acceptance. 
 Design compliance with 
analysis. 

 Physical&Logic
al Design Docum
 Database Design 
Docum. 

Development  Code/functionality 
compliance with the 
design. 
 Unit test. 

 Data dictionary 

Integration.  Systems components 
collection. 
 System Build. 
 Integration test 

 Integration plan 
& results. 
 Integration test 
plan. 

Installation  Customization on real 
working environment. 
 System Build. 

 Installation Plan 
& Results. 

Testing  Test scenario collection. 
 Test environment set-up. 

 Test Plan. 
 Test Results. 

Operation  User Training.  Defect Log. 
Documentatio
n 

 Update documents. 
 Complete contractual 
documents. 

 Updated Version 
of Framework 
documents. 
 Contractual 
Documents. 

Acceptance  Acceptance Test.  Acceptance test 
plan 

Maintenance  Planning and 
Estimations. 
 Testing. 

 Update Related 
Documents. 

Change 
management. 

 Accept change. 
 Test change 
implementat. 

 Change docum 
log. 

Risk 
management 

 Risk Acceptance. 
 Risk Plan. 
 Risk Implementation. 

 Risk Document 
 Risk implem. 
document. 

Project team 
management  

 HR team definition 
 HR management model 

 HR management 
model. 

Software 
project 
tracking and 
oversight 

 Tracking Plan 
 Implementation of 
Reviews and Inspections 

 Tracking Plan 
Document. 
 Progress Reports 
(in defined 
frequency). 

Analysis 

Develo-
pment  

Design 

Project 
Planning 

Integra-
tion 

Opera-
tion 

Docume-
ntation 

Accepta-
nce 

Testing 

Installa-
tion 

C
h 
a 
n 
g 
e 
 

M
g
m
t 

R
i 
s
k
 
 
 

M
g
m
t

P
r 
o 
j.
 

T
e 
a
m
 

M
g
m
t 

P
r
o
j.
 

T
r
a
c
k
i
n
g

Table 3. Phase Milestones and Deliverables of the 
Project Management Framework for System 
Development 
 
A close correlation between the phase’s milestones 
and documentation can be perceptible at a glance in 
table 3. This milestone-deliverable relationship is 
due to the fact that in order for a milestone to be 
reached, many activities have been implemented, 
whose result is documented.   On the other hand in 
an attempt to present a framework that will not add 
large administration overhead to the management 
process, the framework documents are related in an 
almost corresponding way to the milestones.  Figure 
2 presents the number of milestones and documents 
produced in every phase of the framework. 
The phases of ‘Change Management’, ‘Project 
Tracking’ and ‘Operation’ do not produce actual 
documentation but a number of reports, whose sum 
produces at the end of the project the specific phase 
documentation.  In a similar way the phases of 
‘Documentation’, and ‘Maintenance’ also do not 
produce a specific document but an update of the 
documents developed in the previous 
implementation phases.   
 
 
8. Advantages and Disadvantages for 
Using the INSYDEMF 
Every process framework can be easily accused and  
or accepter for its integrity, structure, usability, and 
other characteristics.  The ease of making judgments 
derives from many parameters quite different for 
every judge.  Personal process maturity is the most 

 
R Project 

Manage-
ment 

Activities

e 
q
u 
i 
r 
e

e 
n 
t 
s 
 
 
 

g

t 

m

M 

m 

 

12th WSEAS International Conference on COMPUTERS, Heraklion, Greece, July 23-25, 2008 

ISBN: 978-960-6766-85-5 48 ISSN: 1790-5109



significant factor that makes the go/no-go decision.  
Unfortunately these judgment factors can be of high 
risk since if all project managers, business owners, 
development managers and systems / software 
engineers had the maturity judge, then the software 
engineering discipline would have been nearly 
perfect, with no improvement needs.  Unfortunately 
this is not that case.  Introducing state of the art 
systems development frameworks is very likely 
never to be used in practice.  INSYDEMF is strong 
enough to be placed in practice at once, and weak 
enough to provide detailed support to state of the art 
projects or minds.   
 
Nevertheless, some of the weak points of 
INSYDEMF could be its ‘old fashion’ waterfall 
approach, its limitation to the management activities 
(why not adding contract management, 
configuration management, performance 
management, etc), and its limitation on milestones 
and deliverables definition.  On the other hand, 
some of the benefits could be its simplicity, the 
requirements management concept, the integration 
of management and engineering activities and the 
target group that is being designed to serve. 
 

Milestones  - Deliverables Relationship on the 
Project Management Framework for Systems 

Development 

2
2

1
2

2
2
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Design

Development

Integration.

Installation

Testing
OperationDocumentation

Acceptance

Maintenance

Change mgmt.

Risk mgmt

HRM

SW tracking

Milestones Deliverables

Figure 2.  Graphical interpretation of milestone and 
deliverable correlation on the Project Management 
Framework for System Development 
 
At any case more weak and strong points could be 
found, but it seems that what is weak for one 
instance could be strong for another.     
 
 

9. Results 
The engineering phases used in project management 
aim to manage the way an information technology 
project is implemented from the developers point of 
view.    
This paper introduced a practical project 
management approach towards managing the 
development process under any perpective.   A 
prime result that derives from this work is based on 
a process analysis based on many international 
methodologies.   This analysis provides a practical 
platform of best practices and trends towards 
managing the systems development process.  
Another result is that the methodology has been 
designed to support the small to medium size 
enterprises in their development efforts by 
embedding in the development process project 
management activities.  This project management 
and software engineering integration gives to the 
methodology a wider application spectrum. 
Secondary results derive from the structure of the 
methodology.  The requirements concept, the 
deliverables, the dependencies and the milestones 
give an in depth support towards using the 
framework. 
In a nutshell, this work contributes to the systems 
development effort an adjustable, best practice 
based, and practical management tool.   
Unfortunately this model cannot be considered as 
the best one around, or as a silver bullet.   After all, 
we shall keep in mind that even the SEI-CMM 
generated much debate, despite the fact that it 
provides a well defined set of indicators on systems 
development practices [23],[24]. 
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