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Abstract

Mapping of Central Computing and Telecommunications Agency (CCTA) / Office of
Government Commerce (OGC) - Project IN Controlled Environment (PRINCE) Version 2 a
United Kingdom based standard to Software Engineering Institute (SEI)~Capability Maturity
Model Integration Version 1.1 a United State of America based standard. Organizations
concerned with PRINCE 2 certification often question its overlap with the CMMI 1.1. This
analysis report will provide answers to some common questions about the comparisons and

mapping of these two USA and UK standards.
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Preface

This report describes the mapping between OGC-PRINCE 2 to SEI-CMMI 1.1. It consists of
seven chapters along with few appendices. First chapter describes the introduction of this
research with literature survey. Second chapter is all about PRINCE 2 and same to previous,
chapter three briefly describes the CMMI 1.1. Chapter four discusses the mapping technique
in detail. Where as, fifth chapter elaborates selected software architecture. Chapter 6 deals
with functionality and user’s manual. In last chapter, we discus the conclusion and expected
future enhancements.

Appendices include publication, case studies and bibliography.
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Abbreviations
CCTA | Central Computing and Telecommunications Agency
0GC Office of Government Commerce
PRINCE ~ PRoject IN Controlled Environment
SEI Software Engineering Institute
Sw Software
CMMI Capability Maturity Model Integration
PL Planning
PP Project Planning
PM Project Management
KPA Key Process Area ,
M Configuration Management
CMU Carnegie Mellon University
FTR Formal Technical Reviews
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1. | Introduction

More now than ever, companies today want to deliver products better, faster, and
cheaper. At the same time, in the high-technology environment of the twenty-first
century, nearly all organizations have found themselves building more and more
complex products. Today, a single company usually does not develop all the
components that compose a product. Organizations must be able to manage and
control this complex product development and maintenance.

Many organizations have also found themselves in the software business.
Organizations that were not typically software companies-such as financial
institutions, car manufactures, airplane manufactures, and insurance companies — find
that much of their business relies on software. Software is often what differentiates
them from their competitor’s .The problems these organizations address today
involve both software and systems engineering. More and more, these disciplines are
becoming a critical part of their business. In essence, these organizations are product
developers that need a way to manage an integrated approach to their software and
systems engineering as part of reaching their business objectives.

1.1 Process Management

Product development process means that product is submitted on time, within
allocated budget and with the capabilities expected by the customer. Unfortunately
this goal is not achieved by most organizations and persons (team). However, a
properly managed project in a standard environment can consistently achieve this,
and software engineering is no exception. Thus success is the product of only three
abstract variables a properly managed project, a competent manager, and a mature
standard environment [13].

The concepts of a mature software engineering environment are easily described in
comparison with an immature environment. In the area of processes, an immature
environment's processes are ad hoc (or chaotic) and the individual projects are
independently defining and improving their processes, resulting in unrelated
processes and metrics from project to project. This environment lends itself to poor
and often optimistic project cost and schedule estimates because these estimates are
usually not based on quantifiable historical data. Product quality will be inconsistent
across projects and may not be improving over time. Process improvement will be
limited at best and usually will not take place across an organization. This lack of
coordination and communication of corporate knowledge produces an organization
that may have concurrent successful and unsuccessful projects.

An immature software engineering environment offers little support from the
organization, which means that project success must solely rely on the skills, talent, &
heroic efforts of the personnel on the project. A chaotic environment forces the

Ahmad Lugman, Fida Hussain 1
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manager to be reactive to problems as they occur, because the process feedback is
unavailable. This information vacuum severely limits their ability to control and
mitigate the risks associated with a project. This absence of information further
inhibits an organization from improving by not providing the historical
documentation needed. This fire fighting method of management may be useful in the
short run to solve immediate problems, but results in a myopic short term perspective
which doesn't promote the efficient use of resources. Replacing people requires a long
learning curve in training personnel before they are fully able to contribute to the
project.

1.1.1 Process Documentation

Process documentation provides a practical approach to managing and preparing
the documentation necessary for implementing any system.

Now here question arises that why process documentation is necessary? The answer
is that most of the process-oriented methodologies are meant to record programs as
they occur and feed the information back to managers, other researchers, and policy
makers to help them in understanding the working of the project better. However
there are several other purposes, equally important, for which processes are sought.

Process documentation is very necessary because many organizations or IT
companies develop excellent processes but fail to document them adequately. After
an initially successful implementation of the process, many of these procedures go
unused due to lack of documentation, particularly -as new staff members who are
unfamiliar with the process attempt to use it. Now it is important to mention some of
the characteristics of process documentation, these are:

Ownership rates the degree to which the three key ownership roles—process owner,
documentation custodian, and technical writer—are clearly identified, understood,
and supported.

Readability rates the clarity and simplicity of the written documentation. This
characteristic especially looks at how well the level of the material matches the skill
and experience level of the audience.

Accuracy rates the technical accuracy of the material.

Format rates the overall organization of the material; how easy it is to follow; how
well it keeps a consistent level of technical depth; and to what degree it documents

and describes an actual process.

Effectiveness rates the overall usability of the documentation.

Ahmad Lugman, Fida Hussain 2
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Accountability rates to what degree the documentation is being read. understood, and
effectively used; all appropriate users are identified and held accountable for proper
use of the documentation.

1.2 Project Management

PRINCE defines a project as;

‘A management environment that is created for the purpose of delivering one or
more business products according to a specified Business Case'

Projects are sub-divisions of programs & composed of tasks, sub-tasks,
deliverables, activities and milestones.

Project failures are too common — some make the headlines, but the vast majority
quickly forgotten. The reasons for failure are many and varied. Some common causes
are [11];

e Insufficient attention to checking that a valid business case exists for the
project.

e Insufficient attention to quality at the outset and during development.

o Insufficient definition of the required outcomes, leading to confusion over
what the project is expected to achieve.

e Lack of communication with stakeholders and interested parties, leading to
products being delivered that are not what the customers wanted.

¢ Inadequate definition and lack of acceptance of project management roles and
responsibilities, leading to lack of direction and poor decision making.

e Poor estimation of duration and costs, leading to projects taking more time
and costing more money than expected.

e Inadequate planning and co-ordination of resources, leading to poor
scheduling.

e Insufficient measurable and lack of control over progress, so that project’s do
not reveal their exact status until too late.

e Lack of quality control, resulting in the delivery of product, which is
unacceptable or unusable.

Without a project management method, those who commission a project, those
who manage it and those who work on it will have different ideas about how things
should be organized and when the different aspects of the project will be completed.
Those involved will not be clear about how much responsibility, authority and
accountability they have and, as a result, there will often be confusion surrounding
the project. Without a good project management method, a project is rarely completed
on time and within acceptable cost and this is especially true for large projects.

A good project management method will guide the project through a controlled,
well-managed, visible set of activities to achieve the desired results.

Ahmad Lugman, Fida Hussain 3
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1.3 Quality Management

Quality management reflects the idea that before your organization builds or
creates a product, service, or process; ensures that it meets the highest quality
standards. Process improvement has proven to increase product and service quality as
organizations apply it to achieve their business objectives. The traditional quality
standard for organizations is ISO9000 and there are a growing number of people
aware of the benefits of ISO.

The quality of a product is largely determined by the quality of the process [W4] (Fig.
1.1) that is used to develop and maintain it.

Quality
People Prablem

Process
3-P (Fig 1.1)
1.4 Standard

A standard provides a place to start the benefit of a community’s prior
experiences. It is a common language and a shared vision of a framework (Fig. 1.2)
for prioritizing actions [w1].

Ahmad Lugman, Fida Hussain 4
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Leading Standards (Fig. 1.2)

In the current marketplace, there are maturity models, standards, methodologies, and
guidelines that can help an organization improve the way it does business. However,
most available improvement approaches focus on a specific part of the business and
do not take a systemic approach to the problems that most organizations are facing

1.5 Mapping

It is always difficult to determine the appropriate granularity of maps between
models. Mapping at a high level may not provide enough insight into similarities and
differences. Mapping at a very low level, on the other hand, results in an
overwhelming number of connections that also fails to properly illuminate model
correspondence [12].

The map thus serves as an indicator of correspondence rather than as an
implementation guideline. A good mapping is two way, meaning you could either
look at an activity in a process and see what model practices this activity fulfills, or
you could look at a practice in a model and see where these are included as activities
in the organization’s processes.

Mapping between models should be able to highlight practices in one of the model
that were not well covered in the second model. Concentrate on these gaps and
address them on a case-by-case basis.

Ahmad Lugman, Fida Hussain 5
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1.6 Literature Survey

David Wilson defines the aim of mapping is how to leverage the similarities to
benefit and accelerate your improvement efforts [1]. Mapping is intended to be used
as a tool for reviewing and analyzing existing process documents to ensure that they
are consistent with the CMM or as an aid in designing new process documents that
are consistent with the CMM. It is not a “how-to” guide for reaching higher maturity
levels. And it does not constitute process definition training, and it does not specify a
method for defining a process [2]. «

Paul Solomon et al have defined a strategy of mapping tables which is, used to
develop instruments that will provide evidence to an appraisal team to enable it to
quickly verify and validate specific practices based upon effective implementation [3].
However, other effort lacks the implementation part.

An early effort by James McHale et al links mapping (also known as a gap analysis),
involved with process improvement and appraisal efforts that can more easily
determine how well the organization or a particular project is implementing the TSP
(Team Software Process), how well projects using TSP might rate with respect to
CMM]I, and where and how to fill any gaps in CMMI coverage [4].

An industry work in this regard is that of Boris & Harvey where weight factor has
been considered. Each ISO-9001 "shall" statement has been mapped to a CMMI
practice, using only the most prominent correspondence. If an ISO "shall" statement
strongly maps to a CMMI specific practice, they do not indicate mappings to other
specific practices that may show some weaker correspondence. The map thus serves
as an indicator of correspondence rather than as an implementation guideline 12].
Sarah et al further develop these effort for adding new practices to the set of standard
organizational processes, or even adding a few new processes, is easier than
establishing an organization-wide process infrastructure in the first place [6].

Weight is assigned to each scenario in terms of its relative importance to the success
of the system. The weighting ties back to the business goals supported by a scenario
or other criteria like costs, risks, time to market, and so on. Based on this scenario
weighting can be proposed an overall ranking if multiple architecture are compared
[7]. The proposed scheme, called “level comparison weighted combining”, is
simplified in a manner that its weighting factor for each branch is generated from
hard-decision results of comparing signal among the branches [8].

The SW-CMM v2.0 draft C has been merged with the SE-Capability Model and with
the Integrated Product Development CMM v0.98 to form the CMMI [9]. Federal
Aviation Authority released the FAA Integrated Capability Maturity Model (FAA-
1CMM) in 1997 to unify its process improvement efforts [10].

PRINCE 2 does not include every aspect of project management. For example, team
selection, motivation, and contract management is not part of the method but are

Ahmad Lugman, Fida Hussain 6
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often critical to the success of projects. Effective project management relies on an
effective planning and control process [11]. This adds greater complexity towards
mapping with a great model like CMMI.

1.7 Objective

The Capability Maturity Model Integration (CMMI) version 1.1, developed by. the
Software Engineering Institute (SEI), USA and the PRoject IN Controlled
Environment (PRINCE) version 2 developed by Central Computing and
Telecommunications Agency (CCTA) now Office of Government Commerce (OGC)
as UK Government standard for IT Project Management, share a common concern of
Project management by proper process management. Both are driven by similar
concerns and intuitively correlated. Organizations concerned with PRINCE 2
certification often question its overlap with the other leading standards. We have
looked into OGC PRINCE 2 process / components and map it to the different goals /
practices in the SEI CMMI 1.1. Analysis provides the comparisons and mapping of
these standards in planning area. In order to achieve good mapping there is a need to -
follow proper case studies. These metrics needs to be implemented on each and every
Practice.

One should keep in mind that this is a one-to-one (most relevant) mapping, meaning
that one PRINCE 2 sub-process correspond to one CMMI 1.1 specific practice. As
with all mappings, it is relative. In Mapping, we are using traditional approach for
cross-reference of mentioned standards. A judgment of the strength of the
~ correspondence is shown as; S — Strong match; M — Medium match; W — Weak
- match [Details are discussed in chapter-4].
Resultant map will serve as an indicator of correspondence between the Planning
Process of PRINCE 2 to Project Planning of CMMI 1.1, rather than as an
implementation guideline.

Ahmad Lugman, Fida Hussain 7






Chapter 2

s

PRINCE






Mapping OGC-PRINCE 2 to SEI-CMMI 1.1 PRINCE"

2. PRINCE

PRINCE, PRoject IN Controlled Environment is a structured method for effective
project management covering the organization, management & control of projects. PRINCE
-was developed by the Central Computer and Telecommunications Agency (CCTA) now the
Office of Government Commerce (OGC) in 1989 as a United Kingdom government’s de
facto standard for IT project management.

Since its introduction, PRINCE has become widely used in both the public & private sectors
and is now the UK's de facto standard for project management. Although PRINCE was
originally developed for the needs of IT projects, the method has also been used on many
non-IT projects.

In Australia, a professional accreditation system for PRINCE has been set up in-line with and
supported by the England PRINCE accreditation system. It is now spread to Europe and the
rest of the world.

2.1 History and Background

The PRINCE Methodology is a development of the PROMPT (Project Resource
Organization Management Planning Technique) methodology originally formulated in the
1975.

A private sector company, Simpact Systems Limited, evolved the PROMPT methodology to
provide a suitable framework within which to manage the strategy, feasibility study, .
development and support of information technology systems through a structured project
management approach [S1].
The PROMPT methodology comprised five major components;

PROMPT I — Strategic Planning

PROMPT II — System Development

PROMPT III - Operations Maintenance

Q-STAR Quality Assurance

PROMPT Software Support Tools (The PROMPT Aids).

In the early 1980s, the UK government published a requirement for a project management
method to improve the management and control of government IT projects. Many different
methods were proposed and evaluated, and the contract to license the use of the method was
awarded to Impact Systems Limited. CCTA acting for the UK government commissioned
some changes in the basic methodology. Chief amongst these was the incorporation of the
quality assurance aspects into the PROMPT II methodology to provide a product that was to
become referred to as government PROMPT. Although CCTA licensed all the PROMPT
methodology, PROMPT II was the only element fully implemented [S1].

The belief was that government departments were already well supported in the production
of strategic plans, and that maintenance and enhancements aspects would be easily handled
provided development systems were properly supported by development and quality

Ahmad Lugman, Fida Hussain 8
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assurance documentation. PROMTP II was therefore considered to be the key ingredient for
success. Government PROMPT, incorporating PROMPT II principles only was introduced in
the major UK Government.

Government PROMPT had a number of deficiencies form the start; for instance, a pre-
defined lifecycle provided the backbone for a PROMPT II project, but this caused some
problems with its view that IT projects broke down into six standard stages of work
addressing Initiation, Speciation, Design, Development, Installation and Operation. Many
projects did not conform to these formula and inconsistencies were encountered.

The PROMTP II method made no mention of project managers, instead relying on a series of
stage managers, each responsible for a pre-defined stage within the standard six stage
lifecycle. The philosophy was that this left the way open to appoint the most appropriate
individual to manage each stage of the project. The specification stage managed by a
user/customer, the design stage by a designer/analyst, the development stage by a technical
programmer and the installation and operation stages by user/customers. The initiation stage
was typically managed by someone with sufficient technical expertise to understand and plan
the whole of the project.

The government PROMPT methodology also made no mention or use of Critical Path
Analysis, which was (and still is), used extensively in major projects. In practice these
omissions did not because real problems as training courses and consultancy support filled
the gaps. However this methodology was perceived as being not quite complete, or indeed,
relevant to many projects.

During 1987, CCTA determined to update the methodology by reflecting the actual usage of
PROMPT II and by introducing modern project management ideas. These elements were
Product-based planning, formal Project Initiation procedures, a Project Manager role, sharper
focus on quality Management, and open life-cycle planning. CCTA were keen to place the
enhanced method into the public domain, as an open method, in order to enable suppliers of
major IT systems (and their component parts) to adhere to consistent standards when
fulfilling UK government contrasts. The overall objective was to provide a high level of
consistency throughout government projects and to improve project management generally
[S1].

Meanwhile, LBMS (Learmonth & Burchett Management Systems) a major management
consultancy company, who had developed SSADM (Structured Systems Analysis and
Design Methodology) under a CCTA contract, had acquired the PROMPT products and
name form Simpact Systems (which had ceased its commercial operations) and was licensing
the methodology successfully to the public-and privet -sectors:-LBMS -obviously -could not
agree to an enhanced version of PROMPT II being placed in the public domain direct
competition with their own proprietary method, and negotiations provided that the enhanced
method is re-named PRINCE to meet this point.

PRINCE was introduced in April 1989 with full documentation and formal entry in to public
domain the January 1990. CCTA, with its collaborative partners (the Association for Project

Ahmad Lugman, Fida Hussain 9
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Management-APM group , IBM UK limited , and stationery otfice-OGC) continues to pursue
the acceptance of PRINCE as best practice project management with in the UK, Europe and
worldwide. :

PRINCE 2 was funded by CCTA for two years. PRINCE 2 is Process-driven (i.e. “what” and
“why” but little in the way of “how’) addresses a wider base of projects (IT and not-IT),
programs of work, smaller projects, customer-supplier issues & introduces changes to the
PRINCE version 1 organization component.

PRINCE 2 was formally launched by CCTA in London on 1% October 1996. CCTA are
working in collaborative partnership with number of organizations (IBM, UK, the stationery
office & the APM) to promote PRINCE. One of the partners, IBM has developed software
support product based on their existing process integrator application, which provides a full
PRINCE environment enabling the launch of specific software for planning word-processing
and other office applications. The package is particularly useful for managing the myriad of
project documentation that has to be created, updated, tracked and managed during the life of
a project. : A

Future plans include companion volumes covering the softer aspects of project management
(leadership, delegation, appraisal etc.) and program management, risk management and
possibly implementation.

2.2 PRINCE® 2

PRINCE is based on the experiences of scores of projects, project managers and project
teams, who have contributed, some from their mistakes of omissions, others from their
successes & it was designed to enhance the method towards a completely generic, best
practice approach.

PRINCE 2 adopts the principles of good project management to avoid the problems and so
helps to achieve successful projects. These principles are;

A project is a finite process with a definite start and end

Projects always need to be managed in order to be successful

For genuine commitment of the project, all parties must be clear about why the project is
needed, what it is intended to achieve, how the outcome is to be achieved and what are their
responsibilities in that achievement. '

PRINCE 2 is a process-based approach to project management providing an easily tailored
and scaleable method for the management of all types of projects. Each process is defined
with its key inputs and outputs together with the specific objectives to be achieved and
activities to be carried out. It describes how a project is divided into manageable stages
enabling efficient control of resources and regular progress monitoring. The various roles and
responsibilities for managing a project are fully described and are adaptable to suit the
project’s size and complexity and the skills of the organization.

Ahmad Lugman, Fida Hussain 10
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Driving any PRINCE 2 project is the business case, which describes the organization’s
justification, commitment and rationale for the deliverables or outcome. The business case is
reviewed regularly during the project so as to ensure the business objectives, which often
change during the lifecycle of the project, are still being met.

PRINCE defines a project as;

‘A management environment that is created for the purpose of delivering one or
more business products according to a specified Business Case’

Another definition of a project might be

A temporary organization that is needed to produce a unique and pre-defined
Outcome or result at a pre-specified time using predetermined resources’

A PRINCE project, therefore, has the following characteristics;
A finite and defined lifespan
Defined and measurable business products
A corresponding set of activities to achieve the business products
A defined amount of resources
An organization structure that defined responsibilities to manage the project.

Each project falls within a specific business context. A project may be stand-alone, it may be
one in a sequence of related projects, or it may form part of a program or corporate strategy.
A project, by its nature, is a temporary structure, created to achieve a specified business
benefit or objective. When the work has been completed, the project is disbanded. A project
has a life cycle, which is the path and sequence through the various activities to produce the
final product. The term ‘life cycle' is also used to describe the life of a product. Figure 2.1
shows how a product life cycle might start from the initial idea or conception, through to the
operation of the product, finishing with the eventual scrapping of the product when it comes
to the end of its usefulness. The project life cycle covers the tasks of specifying and
designing a product, through to its testing and hand-over into operational use. PRINCE
covers the project life cycle plus some pre-project preparation.
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Idea
Study
Trigger

Specify
Design Project
Develop Life
Test Cyrcle
Change Over
Assess the
value/benefit
Use
Secrap

Product
Life
Cycle

Product and project life cycles (Fig. 2.1)

Figure 2.2 shows where PRINCE fits into a business and project environment. PRINCE 2 is
not intended to cover all subjects relevant to Project Management. The Project Management
techniques and tools needed; will vary according to the project type and the corporate
environment. There are also certain aspects of Project Management that are well covered by
existing and proven methods and are therefore excluded from PRINCE. Examples of these
aspects are: .

People management techniques such as motivation, delegation and team leadership

Generic planning techniques such as Gantt Charts and Critical Path Analysis

Risk management techniques

The creation and management of corporate Quality management and Quality assurance

mechanisms '
Business Case management, budgetary control and earned value analysis

PROJECT
Tools,

The PRINCE relationship with projects and business (Fig. 2.2)

PRINCE covers the management of the project, and the management of the resources
involved in carrying out the activities of the project. It does not cover the specialist
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techniques involved in the creation of the products. This is the job of other methods, although
PRINCE must interface with them to enable information on such areas as estimating, for
example, to be provided for Project Management.

Although PRINCE is centered on the project, it begins before the project does by preparing
the ground so that the project starts in an organized and controlled manner.

Another often critical project area is procurement. PRINCE assumes that the project is run
within the context of a contract. The contracting process is not included within the method
itself. Contracting and procurement are themselves technical activities (like software
engineering) and can therefore be managed using the PRINCE method. If procurement or
contracting is to be undertaken during the early stages of the project, changes may be needed
to the Project Board and other parts of the project management team once these stages have
been completed. For example, it may be appropriate to have a senior representative of the
contractor organization as a member of the project board (in the role of senior supplier).
Contract and procurement issues will also increase the importance of a complete and accurate
Project Initiation Document (PID) which will need to be kept in line with the text of the
contract(s). Where PRINCE describes project roles, the conversion of these into formal job
definitions for a particular project will also require careful attention, for example project
assurance, the approval of product descriptions, and the allocation of risk ownership'.

Change Cortrol Organisation

Configuration

Managemem Drecinga Aroject Plans
amg na; llg
< Hﬁ E= = (/>
,v =

b Qualtyina project
environment

C ontrals

PRINCE Processes and components (Fig. 2.3)

PRINCE, a Process-based approach to Project Management, defines the management
activities to be carried out during the project. In addition, PRINCE describes a number of
components that are applied within the appropriate activities. Figure 2.3 shows the
components positioned around the central process model.

All PRINCE 2 projects begin with a business case. This PRINCE 2 business case is regularly
reviewed throughout the project's lifecycle, ensuring that business objectives are met. And
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documents with templates and clear decision points are characteristics of this methodology.
For senior management PRINCE uses the 'management by Exception' concept. Senior
managers are kept fully informed of the project status without having to attend regular, time-
consuming meetings.

As well as helping the managers and directors of a project, PRINCE 2 also offers benefits to
the organization as a whole. These are achieved through the controllable use of resources and
the ability to manage business and project risk more effectively.

PRINCE 2 enables projects to have;
* A controlled and organized start, middle and end;
* Appropriate reviews of progress against plan and against the Business Case;
» Flexible decision points;
* Automatic management control of any deviations from the plan;
* The involvement of management and stakeholders at the right time and place during
the project;
* The necessary controls and breakpoints to work successfully within any required
contractual framework;
* A common language across all the interested parties thereby ensuring effective
communication channels between the project team, project management and the rest
of the organization.

The single most common reason for failure of a PRINCE 2 project is the absence or wavering
of management commitment to the PRINCE 2 approach. Thus, the most important
prerequisite to implementing PRINCE 2 is awareness and buy-in at the most senior level of
the organization. Once this has been achieved, project staff (from sponsors right through to
team members) can be trained to a level of competence appropriate to their individual roles.
This training also provides staff with the skills necessary to oversee the PRINCE 2
implementation, though often these are augmented by use of external consultancy. -

2.2.1 Components

PRINCE 2 consists of ‘Components’, which are applied within the appropriate
activities (processes) as shown in figure 2.3. '

Business Case

The existence of a viable Business Case is the main control condition of a PRINCE 2
project. The Business Case is verified by the Project Board before a project begins and at
every major decision point throughout the project. The project should ‘be “stopped -if the
viability of the Business Case disappears for any reason.
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Organization

PRINCE 2 provides a structure of a project management team and a definition of the
responsibilities and relationships of all roles involved in the project. According to the size
and complexity of a project, these roles can b combined or shared.

Plans

PRINCE 2 offers a series of plan levels that can be tailored to size and needs of a
project and an approach to planning based on products rather than activities.

Controls

PRINCE 2 provides a set of controls which facilitate the provision of key decision-
making information, allowing an organization to pre-empt problems and make decision on
problem resolution. For senior management PRINCE 2 controls are based on the concept of
management by exception is forecast, i.e. we agree a plan, and then let the manager get on
with it unless something is forecast to go wrong.

Management of Risk

Risk is a major factor to be considered during the life of a project. PRINCE 2 defines
to the key moments when risks should be reviewed outlines an approach to the analysis and
management of risk and tracks these through all the processes.

Quality in a project Environment

PRINCE 2 recognizes the importance of quality and incorporates a quality approach
to the management and technical processes. It begins by establishing the customer’s quality
expectations and follows these up by laying down standards and quality inspection method to
be used and by checking that these are being used.

Configuration Management

Tracking the components of a final product and incorporates a quality approach to the
management and technical processes.

Change Control

PRINCE 2 emphasizes the need for change control, and this is enforced with a change
control technique plus identificatiom of the processes that apply the change-control.

2.2.2 Techniques

PRINCE 2 offers very few techniques, preferring to leave the choice of technique to
the users of the method, and according to the circumstances of the project. Three common
techniques are; Product-based planning, change control and quality review.
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PRINCE 2 provides a product-based start to the planning activity. It also provides a planning
framework that can be applied to any type of project. This involves;

e Establishing what product are needed
. Determmmg the sequence in which each product should be produced
““Defining the form and content of each product.

Part of the product-based planning techniques enables the project to define the standard of
quality to which each product must conform. Every project needs a technique for the control
of changes. PRINCE 2 also describes a specific technique; quality review, which is
particularly suitable for the quality testing of document-based products. -

2.2.3 PRINCE 2Processes

PRINCE 2 consists of eight distinctive components (Figure 2.4). Management
Processes, covering the activities from setting the project off on the right track, through
controlling and managing the project's progress, to the completion of the project. The
common planning process is used by many of the other process.

L Corporate or Programme Management j

Directing a Project

Closing 2
Project

e IR0
{ Managing Stage
Boundaries

Controlling
aStage

e v
Managing
Product Delivery

Planning

SN M ol BN
nitiating a
Project |

a Project

PRINCE 2 Process Model (Fig. 2.4)

The Processes state the minimum content that can be expected to be found in a PRINCE 2
project. Exactly how the Processes are-addressed -within --any - given - project -is -the
responsibility of the organization’s senior management and the Project Manager, but the
method requires that each process is reflected within the project one way or another.
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Starting up a Project (SU)

This is the first process in PRINCE 2. It is pre-project process, designed to ensure that the
prerequisites for initiating the project are in place. The process expects the existence of
project mandate that defines in high-level terms the reason for the project and what product is
required. The process should be very short.

The work of the process is built around the establishment of six things;

The design and, as for as possible, appointment of the project management team
The project brief

The project approach (in general terms how a solution will be provided)

The customer’s quality expectations

A risk log

The initiation stage plan.

Directing a Project (DP)

Directing a project returns from the end of SU until the project’s closure. This process is
aimed at the project board, a group of managerial decision makers representing business,
users and suppliers. The project board manages by exception, monitors via reports, and
controls through a number of decision points.

The key processes for the project board break into four main areas;
e Initiation (starting the project off on the right foot)
e Stage boundaries (commitment for more resource after checking results so far)
e Ad hoc direction (monitoring progress, providing advice and guidance, reaction to
major threats to plans or benefits) ' '
e Project closure (confirming the project outcome and bringing the project to a
controlled close).

Initiating a Project (IP)

The objectives of initiating a project are to;

e Define how the required product quality will be achieved

e Plan and cost the project

e Document and confirm that an acceptable business case exists for the project

e Ensure that the investment of time and effort required by the project is justified,

taking account of the risks to the project

e Enable and encourage the project board to take ownership of the project

e Provide the base-line for decision~making-processes required-during-the preject’s life

e Agree to commitment of resources for the next stage of the project.

The key product of the process is the Project Initiation Document (PID), which defines
the what, why, who, when and how of the project.

Three other blank products are created in readiness for use during the project. These are;
e The Quality Log
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*

The Issue Log
The Lessons Learned Log.
Another required product is the next stage plan.

This, however, comes form the process managing Stage Boundaries (SB), which will
occur at the end of the initiation stage.

Managing Stage Boundaries (SB)

This process produces the information on which the project board will take key

decisions on whether to continue with the project or not.
The objectives of the process are to;

Assure the project board that all products planned in the current stage plan have been
completed as defined

Provide the information needed for the project board to assess the continuing viability
of the project

Provide the project board with any other information needed to approve the current
stage’s completion and authorize the start of the next stage, together with its
delegated tolerance level

Record any measurements of lessons that can help later stages of this project and/or
other projects.

The products of this process are;

An end stage report, given by the project manager to the project board, containing
information on the stage achievements

Current stage plan actual, showing performance against the original stage plan

The next stage plan or exception plan, for which approval is sought

A revised project plan

The updated risk log, which, together with the next two products, is used by the
project board to review the continuing viability of the project

A revised business case

The lesson learned log, updated with any lessons learned form the current stage

Any changes to the structure of staffing of the project management team.

Controlling a Stage (CS)

This process describes the monitoring and control activities of the project manager
involved in allocating work, ensuring that-a stage stays-on course and reacts to-unexpected
events. The process forms the core of the project manager’s effort on the project, being the
process that handles day-to-day management-of-the project.

Throughout a stage there will be a cycle of;

Authorizing work to be done

Gathering progress information about that work
Watching for changes

Reviewing the situation

Reporting
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o Taking any necessary corrective action.

This process covers these activities, together with the ongoing work of risk and issue
management. Products produced during the stage on a cycle basis are:

Work packages

Highlight reports

Project issues (and updated issue log)

An updated risk log

A regularly updated stage plan.

There may also be the need for an exception report.

Managing Product Delivery (MP)

The objective of this process is to ensure that planned products are created and delivered
by the project by;

e The team manager negotiating details of work packages with the project manager

o Making certain that work on products allocated to the team is effectively authorized

and agreed

¢ Ensuring that work conforms to the requirements of interfaces identified in the work
package
Ensuring that the work is done
Assessing work progress and forecasts regularly
Ensuring that completed products meet quality criteria
Obtaining approval for the completed products.

Products created or updated during this process are;
e Team plans . B

¢ Quality log updates, giving the project manager a view of quality work being done
e Project issues (updating the business case)
¢ Risk log updates
o Checkpoint reports, regular progress reports from the team manager to the project
manager.
Closing a Project (CP)

The purpose of this process is to execute a controlled close to the project. This process
covers the project manager’s work to wrap up a project either at its end or at premature close.
Most of the work is to prepare input to the pI'O_]eCt board to obtain its confirmation that the
project may close. '
The objectives of closing a project are;

e Check the extent to which the objectives or aims set out in the PID have been met

¢ Confirm the customer’s acceptance of the products

* Assess to what extent all expected products have been handed over and accepted by |

the customer
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Confirm that maintenance and operation arrangements are in place (where appropriate)
including any relevant training

Make any recommendations for future work (follow-on-action recommendation)
Capture lessons resulting from the project and complete the lesson learned report
Prepare an end project report '
Archive the project files

Produce a post project review plan

Notify the host organization of the intention to disband the project organization and
release the resources (end project notification).

Planning (PL)

Planning is a repeatable process and plays an important role in other processes, the main
ones being;

Planning an Initiation Stage (SU6)
Planning a Project (IP2)

Planning a Stage (SB1)

Updating a Project Plan (SB2)
Accepting a Work Package (MP1)
Producing an Exception Plan (SB6)

Apart from a plan, the process produces:

A product checklist, which is a table of the products to be produced by the work
planned, with space for planned and actual dates for delivery of draft, quality-checked
and approved products ‘
The risk log updated with any risk situation changes made as a result of the planning
activity. )
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Use of PPRINCE 2 Components & Techniques in the Processes (Fig. 2.5)

All the Processes link to Techniques (Fig. 2.5). It is anticipated that most organizations will
already be using some specific techniques and PRINCE encourages the continued use of
these where they provide value to the management decision-making process.

2.2.3.1 Planning Process

Every project depends on planning, and of course a PRINCE 2 project is not different.
Project planning in PRINCE 2 is product-based which means the project plans are focused on
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delivering results and are not simply about planning when the various activities on the project
will be done. The process of planning is well defined in the PRINCE 2 methodology. using
the usual planning suspects of work breakdown, activity networking and scheduling. The
method of work breakdown is the product breakdown structure, essentially the same as a
deliverable oriented Work Breakdown Structure (WBS), supplemented by the Product Flow
Diagram (PFD). PFD allows a high-level structure for the project plan to be agreed at the
deliverable level, which could be described as a milestone-led approach. It's useful stuff, and
when pragmatically integrated with existing planning approach can deliver great benefits in
the (often badly done) scope definition phase of planning. Planning is also closely integrated
with the quality systems, with the methodology defining the production of the product
description as a product of the process. Together, the product breakdown, product
descriptions and product flow create an effective (and necessary) scope definition prior to
commitment of resources to the project.

Don't confuse this process with the PRINCE 2 component 'Plans’, which are a product of
Planning, or 'stages', which define a PRINCE 2 planning principle explored in the 'Controls’
component. Risk analysis, and estimation are related areas to PL. PRINCE 2's approach is a
single unified methodology starting from developing the initial product breakdown structure
through to identifying the corresponding network schedule.

PRINCE 2 planning does not end once the project has started. One of the reasons PRINCE 2
breaks down projects into small manageable stages is that they are much easier to plan. And
of eight PRINCE 2 processes all but one DP involves planning. Even the final process-
Closing a Project involves the planning of the post project review.

As PRINCE 2 is a product based methodology 'what' is to be produced -defines its success,
planning is the process to identify the product to be produced. Planning is also a Process,
which is iterated (Fig. 2.6) and has impact across the whole of the project throughout its life.
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Overview of planning (Fig. 2.6)

PL1 Designing a Plan

Based on the project approach & using planning (Fig. 2.7) tools and estimation a plan

design is being produced. Key characteristics are;

¢ The detail level of the plan is determined by the planning approach

e Identify the maximum length of time and how to measure the quality of the

product

e To achieve required estimations the following my be employed;
o computer tools
o experienced planners in this area
o either top-down or bottom-up estimation
o discussions with others

e Allowances to consider;
o change budget
o contingency plans

o Responsibility lies with the project board
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o Preceded by;
o project approach
o project quality plan
« leads to;
o PL2 Defining and Analyzing Products
o Plan Design.

SuUs
Planning an
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hPt
Accepting

Planning (Fig. 2.7)

PL2 Defining and Analyzing Products

Produce a ordered sequence of all products required by the project to achieve its
objective. Key characteristics are;

o Uses product based planning-
o Outline the management of all (specialist & management) products and their
quality requirements
« Ensure all the product specifications are approved
« Sequence these products in order of their creation
» Preceded by;
o PL1 Designing a Plan
o Leadsto;
o PL3 Identifying Activities and Dependencies
o PL7 Completing a Plan
o Product Descriptions
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o Product Flow Diagram (PFD).

PL3 Identifying Activities and Dependencies

Ensure interdependencies between activities are sequenced and dealt with
appropriately. Key characteristics are;

« Completes the product flow diagram (Fig. 2.8)
¢ Identify activities required by the project from external contractors
« Estimate interdependencies that may exist between these activities
» Deal with any dependencies by ensuring they are sequenced appropriately
» Resource availability is dealt with in PL5
¢ Preceded by;
o PL2 Defining and Analyzing Products
o Leadsto;
o PL4 Estimating
o PL35 Scheduling.

Gather tools
Remove doors
Remove roof
Unhaook the walls

1

R Measure the shed
it shed

idertity
‘ the needed

Separate good
from bad pieces

List nevy pieces
required

Provide shed
measurements

COrder the new vieces
Buy new pieces

34

hew pieces

Product Flow Diagram (Fig. 2.8)
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PL4 Estimating

Outline all assumptions and margins of error when estimating the resources and time
required for each activity in the project. Key characteristics are;

o The two major steps in estimating are;

o Identify resources required

o Estimate effort required for each activity
e Identify resources and time required for each activity. Be sure to include;

o Specific skills

o Degree of confidence and margin of error

o Assumptions made

o Level of product and activity understanding
o Preceded by; )

o PL3 Identifying Activities and Dependencies
e Leadsto;

o PLS5 Scheduling.

PLS Scheduling

Complete process where by activity resources are allocated, agreed upon and the
schedule is updated. Key characteristics are;

Will be changed and updated to ensure agreement between all parties
- Steps are;
create planning network
assess resource availability
produce draft schedule and assign responsibilities
reassess the level of resource usage after reassigning activities
confirm control points with the Project Board
calculate resources and costs to produce the plan budget
Preceded by;
o PL3 Identifying Activities and Dependencies
o PL4 Estimating
Leads to;
o PL6 Analyzing Risks
o SB6 Producing an Exception Plan.

[ ]
SNk W=

PL6 Analyzing Risks

Use risk management techniques to evaluate each resource. Key characteristics are;

o Ensure the cost of avoiding the risk does not exceed the cost of risk itself

o If there is something not under the control of the project manager there is a risk
o Evaluate each resource in the project for risk

¢ Preceded by;
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> SB2 Updating a Project Plan
o PL5 Scheduling

e leadsto;
o PL7 Completing a Plan

o SB2 Updating a Project Plan.

PL7 Completing a Plan

List of products, that need to be produced within stage plan. Key characteristics are;

e Project descriptions, risk analysis, the schedule and estimations should be

consolidated and presented to the project board

Product checklist should have start and end dates

Tolerance margins should be set by the project board _

A GANTT chart or bar diagram of the schedule should be included

Once approved the project board 'freezes' the plan, thereby setting a baseline

Project manager is responsible
Preceded by;

o PL2 Defining and Analyzing Products

o PL6 Analyzing Risks

o SBI Planning a Stage
e Leads to; '

o SBI Planning a Stage.
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3. CMMI

CMMI, Capability Maturity Model Integration contains the essential elements of
effective processes for one or more bodies of knowledge. These elements are based on the
concepts developed by Crosby, Deming, Juran, and Humphrey. The model provides
guidance to use when developing processes. CMMI model is. not processes or process
descriptions.

A process is a leverage point for an organization’s sustained improvement. The purpose of
CMM Integration is to provide guidance for improving the organization’s processes and the
ability to manage the development, acquisition, and maintenance of products or services.
CMM Integration places proven approaches into a structure that helps the organization
appraise its organizational maturity or process area capability, establish priorities for
improvement, and implement these improvements.

The CMMI Product Suite contains and is produced from a framework that provides the
ability to generate multiple models and associated training and appraisal materials. These
models may reflect content from bodies of knowledge (e.g., systems engineering, software
engineering, Integrated Product and Process Development & Supplier Sourcing) in
combinations most useful to organization (e.g.,, CMMI-SE/SW, CMMI-SE/SW/IPPD/SS).
An organization can use a CMMI model to help set process-improvement objectives and
priorities, improve processes, and provide guidance for ensuring stable, capable, and mature
processes. A selected CMMI model can serve as a guide for improvement of organizational
processes.

3.1 History and Background

CMMI project team has been working to provide guidance that encourages process
improvement in organizations of any structure. Experts define CMMI as;

e An integrated framework for maturity models and associated products that integrate
the two key disciplines that are inseparable in a systems development activity: software
engineering and systems engineering.

e A common-sense application of process management and quality improvement concepts
to product development, maintenance and acquisition.

e A set of best practices.

¢ A model for organizational improvement.

Since 1991, CMMs have been developed for-a myriad -of disciplines. -Some -of -the most
notable include models for systems engineering, software engineering, software acquisition,
workforce management and development, Integrated Product and Process Development. The
key developments are listed in Table 3.1.
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Development History (Table 3.1)

Date Milestones
1987 First CMM published _
1991 Model refine and published as SW-CMM v1.0
1993 SW-CMM v1.1 published
1995 Software Acquisition (SA-CMM)

System Engineering (SE-CMM)
Integrated Product Development (IPD-CMM)
Organizational Work Force Capability Development (People

CMM)

1997 CMMI initiative lunched

July 1998 A-Spec (Requirements) version 1.3

Aug 1998 Released stakeholder review package 1: framework descriptions,
process areas, generic practices

Nov 1998 Released stakeholder review package 2: CMMI-SW

Dec 1998 Released stakeholder review package 3: CMMI-SE, SW-CMMI-
SW/SE

Aug 1999 Public review CMMI-SW, CMMI-SE, and CMMI-SW/SE

Aug 1999 Stakeholder review: CMMI-SW/SE/IPPD
Integrated Product and Process Development

Sept 1999 Pilot training methods

Capability model training
Assessment training
Framework training
Tailoring guidance
Glossary
Sept 1999 Pilot assessment methods
Assessment requirements
Assessment methodology (quick-look, first assessment,
reassessment)
Assessment data collection models and tools
Assessment team qualifications

Dec 1999 Public Review: CMMI-SW/SE/IPPD
Oct /Nov 99-May 00 Pilot all models
Dec 12, 2000 Publish models v1.02 (accept change requests on Feb 28, 2001)
Aug 2001 Release of CMMI, version 1.1 accumulated by
SW-CMM (v 2.0 Draft C)
SE-CM
IPD-CMM (v 0.98)
Dec 2003 Sunset of SW-CMM, v.1.1.1 (3 years from release of 1.0)
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Although these models have proven useful to many organizations, but the use of multiple
models has been problematic. Many organizations would like to focus their improvement
efforts across the disciplines within their organizations. However, the differences among
these discipline-specific models, including their architecture, content, and approach, have
limited these organization’s ability to focus their improvements successfully. Further,
applying multiple models that are not integrated within and across an organization becomes
more costly in terms of training, appraisals, and improvement activities. A set of integrated
models that successfully addresses multiple disciplines and has integrated training and
appraisal support solves these problems. '

The CMM Integration project was formed to sort out the problem of using multiple CMMs.
The CMMI Product Team’s mission was to combine three source models;

1 Capability Maturity Model for Software (SW-CMM) v2.0 draft C
2 Electronic Industries Alliance Interim Standard (EIA/IS) 731
3 Integrated Product Development Capability Maturity Model (IPD-CMM) v0.98

into a single improvement framework for use by organizations pursuing enterprise-wide
process improvement.

Developing a set of integrated models has involved more than simply adding existing model
materials together. Using processes that promote consensus, the CMMI product team has
built a framework that accommodates multiple disciplines and is flexible enough to support
two different representations (staged and continuous).

Using information from popular and well-regarded models as source material, the CMMI
product team created a cohesive set of integrated models that can be adopted by those
currently using other CMMs, as well as by those new to the CMM concept.

During the development phase of the CMMI project, the team’s mission included the
development of a common framework for supporting the future integration of other
discipline-specific CMMI models. Furthermore, the team’s mission included the objective of
ensuring that all of the products developed are consistent and compatible with the
International Organization for Standardization/International Electrotechnical Commission
(ISO/IEC) 15504 technical report for software process assessment.

CMMI version 0.2 was publicly reviewed and used in initial pilot activities. Following
release of that version, improvement was guided by change requests from the public review,
piloting organizations, and various focus group sessions. The CMMI product team evaluated
more than 3,000 change requests to create CMMI version 1.0. Shortly thereafter, version 1.02
was released, which incorporated several minor improvements. As with any release, however,
the opportunity for further improvement remained. Version 1.1 accommodates further
improvements from early use as well as more than 1,500 change requests.

CMMI is developed, maintained by SEI (Software Engineering Institute), Carnegie Mellon
University (CMU), Pittsburgh Pennsylvania USA. SEI is being financed by DoD
(Department of Defense) USA. Stephen E. Cross is the Director and CEO of SEI and Mark
C. Paulk is the Product Manager for SEl CMMI 1.1.
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3.2CcMMI® 1.1

SEI strives to improve the quality of processes in product development for the
organization. CMMI product suite is being adopted worldwide, including North America,
Europe, India, Australia, Asia Pacific, and the Far East. There are 122 SEIl-authorized
SCAMPI Lead Appraisers in place to conduct appraisals for the organizations moving toward
CMMI adoption (Fig. 3.1). 3

CMMI adoption abstract (Fig. 3.1)

SEI recently opened an office in Germany because of European interest in the CMMI product
suite. In 2002, SEI released the Standard CMMI Appraisal Method for Process Improvement
(SCAMPI). Before discussing CMMI components (Fig. 3.2) in detail, we need to understand
few terminologies.

Process Areas

Process area is a cluster of related practices in an area that, when performed
collectively, satisfy a set of goals considered important for making significant improvement
in that area. All CMMI process areas are common to both continuous and staged
representations (Fig. 3.3). In the continuous representation, process areas are organized by
process area categories.

Generic Goals

Each capability level (1-5) has .only one .generic . goal that describes  the
institutionalization that the organization must achieve at that capability level. Thus, there are
five generic goals; each appears in every process area. Achievement of a generic goal in a
process area signifies improved control in planning and implementing the processes
associated with that process area thus indicating whether these processes are likely to be
effective, repeatable, and lasting. Generic goals are required model components and are used
in appraisals to determine whether a process area is satisfied.

Ahmad Lugman, Fida Hussain 30






Mapping OGC-PRINCE 2 to SEI-CMM( 1.1 - cmmr*

Continuous

Convinon Features

CMMI1 Model Components (Fig. 3.2)

Specific Goals

Specific goals apply to a process area and address the unique characteristics that
describe what must be implemented to satisfy the process area. Specific goals are required
model components and are used in appraisals to help determine whether a process area is
satisfied. There can be specific practices at different capability levels mapped to the same
goal. However, every goal has at least one capability level-1 practice mapped to it.

Generic Practices

Generic practices provide institutionalization to ensure that the processes associated
with the process area will be effective, -repeatable, -and -lasting. Generic -practices -are
categorized by capability level and are expected components in CMMI models. In the
continuous representation, each generic practice maps-to one-generic-goal. '

Specific Practices

A specific practice is an activity that is considered important in achieving the
associated specific goal. The specific practices describe the activities expected to result in
achievement of the specific goals of a process area. Every specific practice is associated with
a capability level. Specific practices are expected model components.
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CMMI Model Representation (Fig. 3.3) )

Continuous Representation

Continuous representation allows selecting the order of improvement that best meets
the organization’s business objectives and mitigates the organization’s areas of risk & it
enable comparisons across and among organizations on a process area by process area basis
or by comparing results through the use of equivalent staging.

Staged Representation

Staged representation (Fig. 3.4) provides a proven sequence of improvements,
beginning with basic management practices and progressing through a predefined and proven
path of successive levels, each serving as a foundation for the next.
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Staged Representation (Fig. 3.4)
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3.2.1 Process Areas Categories / Levels

There are Twenty-five (25) Process areas (Fig. 3.5) that are grouped into four (4)
categories and five (5) maturity levels; (Table 3.2)

Categories & Levels list (Table 3.2)

Categories ‘Maturity Levels
1. Process Management 1. Initial
2. Project Management 2. Managed
3. Engineering 3. Defined
4. Support 4. Quantitatively Managed

5. Optimizing

Key :

Process Area Configuration (Fig. 3.5)

Process areas and their associated categories and maturity levels are listed in table 3.3.

Process Areas and their associated Categories & Maturity Levels (Table 3.3

Process Area Category Maturity Level
Causal Analysis and Resolution ~ Support 5
Contfiguration Management Support 2
Decision Analysis and Support 3
Resolution
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Integrated Project Management

Project Management

(9]

Integrated Supplier Management Project Management 3
Integrated Teaming Project Management 3
Measurement and Analysis Support 2
Organizational Environment for ~ Support 3
Integration

Organizational Innovation and Process Management 5
Deployment

Organizational Process Process Management 3
Definition

Organizational Process Focus Process Management 3
Organizational Process Process Management 4
Performance

Organizational Training Process Management 3
Product Integration Engineering 3
Project Monitoring and Control ~ Project Management 2
Project Planning Project Management 2
Process and Product Quality Support 2
Assurance :

Quantitative Project Project Management 4
Management

Requirements Development Engineering 3
Requirements Management Engineering 2
Risk Management Project Management 3
Supplier Agreement Project Management 2
Management

Technical Solution Engineering 3
Validation Engineering 3
Verification Engineering 3

3.2.1.1 Project Management Category

Project Management process areas cover the project management activities related to
planning, monitoring, and controlling the project. The Project Management process areas of
CMMI are as follows;

Project Planning

Project Monitoring and Control
Supplier Agreement Management
Integrated Project Management

Risk Management

~ Integrated Teaming
Integrated Supplier Management
Quantitative Project Management

To describe the interactions among the Project Management process areas, it is most useful
to address them in two process area groups;
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P L,

The Fundamental Project Management process areas (Fig. 3.6) are Project Planning (PP),
Project Monitoring and Control, and Supplier Agreement Management. These process areas
address the basic activities related to establishing and maintaining the project plan,
establishing and malntammg commitments, monitoring progress against the plan taking
corrective action, and managing supplier agreements.

Status, issues, results
of process and
product evaluations;
Corractive measures and analyses

action

What
to monitor

What to build

What to do > .

Status, Issues,
resuits

of progress and
milestone
reviews

Plans

Englnearlng and Support
_ process areas

~ .

Measurement needs

Product P 1t requi y
technical issues,

p product p ts,
acceptance reviews and tests

Fundamental Pfoject Management process areas (Fig. 3.6)

Supplier

Supplier

The Progressive Project Management process areas are Integrated Project Management,
Risk Management, Integrated Teaming, Quantitative Project Management, and Integrated
Supplier Management. These process areas address activities such as establishing a defined
process that is tailored from the organization’s set of standard processes, coordinating and
collaborating with relevant stakeholders (including suppliers), risk management, forming and
sustaining integrated teams for the conduct of projects, and quantitatively managing the
project’s defined process (Fig. 3.7).

3.2.1.1.1 Project Planning

The purpose of project planning is to establish and maintain plans that define project
activities. The project planning process area involves developing the project plan, interacting
with stakeholders appropriately, getting commitment to the plan and maintaining the plan.
Planning begins with requirements that define the product and project. Planning includes
estimating the attributes of the work products and tasks, determining the resources needed,
negotiating commitments, producing a schedule, and identifying and analyzing project risks.
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The project plan provides the basis for performing and controlling the project’s activities that
address the commitments with the project’s customer. Project plan will usually need to be
revised as the project progresses to address changes in requirements and commitments, -
inaccurate estimates, corrective actions, and process changes. Specific practices describing
both planning and re-planning are contained in this process area. Requirements development

& management, risk management, and technical solution are related process areas to PP.

Specific Goals (SG)

SG1 Establish Estimates

Estimates of project planning parameters are established and maintained.

SG2 Develop a Project Plan

A project plan is established and maintained as the basis for managing the

project.

SG3 Obtain Commitment to the Plan

Commitments to the project plan are established and maintained.
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Generic Goals (GG) (Continuous Representation)

GG 1 Achieve Specific Goals

The process supports and enables achievement of the specific goals of the

p.rocess area by transforming identifiable input work products to produce identifiable output
wark products.

GG?Z Institutionalize a Managed Process
The process is institutionalized as a managed process.

GG3 Institutionalize a Defined Process _
The process is institutionalized as a defined process.

GG 4 Institutionalize a Quantitatively Managed Process
The process is institutionalized as a quantitatively managed process.

GGS Institutionalize an Optimizing Process
The process is institutionalized as an optimizing process.

Practice-to-Goal Relationship

SG 1 Establish Estimates
SP 1.1-1  Estimate the Scope of the Project
SP 1.2-1  Establish Estimates of Work Product and Task Attnbutes
SP 1.3-1  Define Project Life Cycle
SP 1.4-1 Determine Estimates of Effort and Cost

SG 2 Develop a Project Plan ~
SP2.1-1  Establish the Budget and Schedule
SP 2.2-1  Identify Project Risks
SP 2.3-1 Plan for Data Management
SP 2.4-1  Plan for Project Resources
SP 2.5-1 Plan for Needed Knowledge and Sk1lls
SP 2.6-1 Plan Stakeholder Involvement
SP 2.7-1  Establish the Project Plan

SG 3 Obtain Commitment to the Plan
SP 3.1-1 Review Plans that Affect the Project
SP3.2-1 Reconcile Work and Resource Levels
SP 3.3-1 Obtain Plan Commitment

GG 1 Achieve Specific Goals
GP 1.1 Perform Base Practices

GG 2 Institutionalize a Managed Process
GP 2.1 Establish an Organizational Policy
GP2.2 Plan the Process
GP 23 Provide Resources
GP 24 Assign Responsibility
GP 2.5 Train People
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GP 2.6 Manage Configurations

GP 2.7 Identify and Involve Relevant Stakeholders
GP28 Monitor and Control the Process

GP 2.9 Objectively Evaluate Adherence

GP 2.10  Review Status with Higher Level Management

GG 3 Institutionalize a Defined Process ,
GP 3.1 Establish a Defined Process
GP 3.2 Collect Improvement Information

GG 4 Institutionalize a Quantitatively Managed Process
GP 4.1 Establish Quantitative Objectives for the Process
GP4.2 Stabilize Subprocess Performance

GG S Institutionalize an Optimizing Process
GP 5.1 Ensure Continuous Process Improvement
GP 5.2 Correct Root Causes of Problems
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4. Mapping

When we are first setting up our processes to comply with a model, we need to know
exactly where we stand against that model. A good comparison is two-way, meaning we
could either look at an activity in a process or see what model practices this activity fulfills or
we could look at a practice in a model and see where these are included as activities in the
organization’s processes.

Once we have such a comparison, we should then continue mapping our processes to other
models or standards for transformation / transition. Quagmap®7 ((C) Software Productivity
Consortium, NFP, 2001 originally published in International Council on Systems
Engineering Symposium Proceedings 2001) which is preloaded with paragraph titles of
popular models and shows how they map to each other. This allows input and mapping of an
organizational set of processes to any of the preloaded models. Once a practice in one of your
processes is mapped to a section of one model, the tool will give you an “inferred mapping”,
of the paragraphs in another model that also may map to this part of the process. A process
may combine the practices of two different process areas (such as Planning and Tracking) or
several processes may be written to satisfy one process area.

The fundamental elements of the model (OGC-PRINCE 2) must be mapped to the
fundamental elements of the reference Model (SEI-CMMI 1.1); the assessor needs to have
access to the details of the mapping of the elements of the model to the reference model.
Mapping needs to be complete, clear and unambiguous; such mapping helps to substantiate
the claims of scope of coverage of the model. Both PRINCE 2 and CMMI 1.1 are already
mapped with other leading standards i.e. ISO 9001:2000, PMI PMBoK, etc[12], [14].

We have break down the “Planning” method of both concerned standards to the lowest level
of working and had tried to map these constituent on most relevant basis. Analysis covered
the mapping from PRINCE 2 to CMMI 1.1 only. This analysis is mainly based upon some
leading organization’s case studies [C1-8] from different parts across the globe and
incorporation of real time gathered through questionnaires.

4.1 Planning Process Breakup

The philosophy behind producing plans in PRINCE 2 is that; [11]

e Plans are constructed by identifying the products required, and then the activities
and appropriate resources necessary to deliver them

e Plans should cover management needs as well as the customer’s products
There should be assurance that all activities are thought through in advance and to
a level consistent with the control requirements identified in the Project Initiation
Document.

The product-based planning technique provides a start to the planning activity and a planning
framework. It involves;
e Establishing what products are needed for this plan
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Describing those products and their quality criteria
Determining the sequence in which each product should be produced and any
dependencies.

After these initial steps, the normal steps of planning are;

Deciding when the activities should be done and by whom
Estimating how much effort each activity will consume
Estimation how long the activities will take

Agreeing what quality control activities and resources are needed
Producing a time based schedule of activities

Calculating how much the overall effort will cost

Producing the budget form the cost of the effort plus any materials and equipment
that must be obtained

Assessing the risks contained in the plan
Identifying the management control points needed
Agree tolerance levels for this plan.

These steps are the same for all levels of plan. Several iterations of the Planning process are
normally needed through development. The Project Approach is a prerequisite for planning.
This should have been defined as part of Starting up a Project (SU). Table 4.1 describes the
typical artifacts-Management Information of Planning Sub-processes.
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Planning Sub-Processes Information needs (Table 4.1)

Management Information Usage , Explanation
PL1 (Designing a Plan)
Project Approach Input  The approach may impact on the number of
stages and plan levels required
Project Quality Plan Input  The contents of plans, level of detail and
monitoring needs will be affected by the
Project Quality Plan

Company planning standards  Input  These may identify the planning and
estimation tools and methods to be used

Project Brief or PID Input  Scope of the work to be planned
Plan design Output A statement of the planning approach, levels of
plan, tool set to be used and major monitoring
methods
PL2 (Defining and Analyzing Products)
Plan Design Input  This defines the level of plan required, the

tools to be used, estimating techniques and the
approach to contingency allowances

Project Quality Plan Input  This will guide the selection and placement of
quality control activities. Also contains the
Configuration Management Plan. This will
identify products which will require
Configuration Item Records

Product Breakdown Output A hierarchical table of all the-products required
Structure to be created in the plan
Product Descriptions / Output A description of each product plus its quality
Configuration item records criteria. This is also the initial creation of the
Configuration Item Records for the products
Product Checklist Output A draft list of the major products of the plan
Product Flow Diagram Output A diagram showing the sequence in which the

, products should be produced
PL3 (Identifying Activities and Dependencies)
Product flow Diagram Input  The products and their dependencies are the
basis of defining the required activities and
their dependencies -

Product Descriptions Input  The derivation section of the description may
-contain information helpful-in identifying
dependencies
Risk Log Input -TheRisk-Log may contribute risk-monitoring
activities that need to be added to the plan
List of activities Output  All the activities required to produce the
products
Activity dependencies Output  Any dependencies between the activities in the
preceding list
PL4 (Estimating)
All planning information so Input  Products and activities that require estimation
far
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Activities estimates QOutput  Estimated activities are passed to Scheduling
~ (PL5)
PLS5 (Scheduling)
Activity estimates Input ~ When studied with the resource numbers, these
give the activity duration
Activities dependencies Input  These give the required sequence of work in
the schedule
Resource availability Input  The start and end dates of resource availability,
are required
Schedule Output A list of activities and their allocated resources,
plus the dates over which the activities will
take place
PL6 (Analyzing Risks)
All previously planned Input  Basis of the risk assessment
information
Risk Log Update Any new risks should be added to this
PL7 (Completing a Plan)
Assessed plan Input  Basics of the final planning package
Product Checklist Update  Start and end dates added to the list
Completed plan for approval ~ Output  For approval by the Project Board

4.2 Project Planning Breakup

In CMMI Project plan provides the basis for performing and controlling the project’s
activities that address the commitments with the project’s customer. Project plan will usually
need to be revised as the project progresses to addresses changes in requirements and
commitments, inaccurate estimates, corrective actions, and process changes. Specific
practices describing both planning and re-planning are contained in this process area. The
term “project plan” is used throughout the generic and specific practices in this process area
to refer to the overall plan for controlling the project.

Planning Sub-Practices (Table 4.2)

Goal | Practice Sub-Practice Work Products
SG1 |(SP1.1-1 Develop a WBS based on the product architecture. 1. Task descriptions
Identify the work packages in sufficient detail to specify estimates of |2. Work package
roject tasks, responsibilities, and schedule. descriptions
Identify work products (or components of work products) that will be |3. Work Breakdown
externally acquired. Structure (WBS)
Identify work products that will be reused.
SP 1.2-1 Determine the technical approach for the project. 1. Technical
Use appropriate methods to determine the attributes of the work approach
products and tasks that will be used to estimate the resource 2. Size &

requirements.

Estimate the attributes of the work products and tasks.

Estimate, as appropriate, the labor, machinery, materials, and methods
that will be required by the project.

complexity of tasks
and work products
3. Estimating
models

4. Attribute
estimates
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SP 1.3-1 - 1. Project life-cycle
phases

SP1.4-1 Collect the models or historical data that will be used to transform the | 1. Estimation
attributes of the work products and tasks into estimates of the labor rationale
hours and cost. 2. Project effort
Include supporting infrastructure needs when estimating effort and estimates
cost. 3. Project cost
Estimate effort and cost using models and/or historical data. estimates

SG2 SP2.1-1 Identify major milestones. 1. Project schedules
Identify schedule assumptions. 2. Schedule
- - dependencies
Identi traints. .
ntify constraints 3. Project budget

Identify task dependencies.
Define the budget and schedule.
Establish corrective action criteria.

SP2.2-1 Identify risks. 1.Identified risks

: 2. Risk impacts and
D t the risks. -
ocument the risks probability of

Review and obtain agreement with relevant stakeholders on the occurrence
completeness and correctness of the documented risks. 3. Risk priorities
Revise the risks as appropriate.

SP2.3-1 Establish requirements and procedures to ensure privacy and security | 1. Data management

of the data.

Establish a mechanism to archive data and to access archived data.

Determine the project data to be identified, collected, and distributed.

plan

2. Master list of
managed data

3. Data content and
format description
4. Data requirements
lists for acquirers &
for suppliers

5. Privacy
requirements

6. Security
requirements

7. Security
procedures

8. Mechanism for
data retrieval,
reproduction, &
distribution

9. Scheduie for
collection of project
data

10.-Listing of
project data to be
collected
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SP2.4-1

Determine process requirements.

1. WBS work
packages

2. WBS task
dictionary

3. Staffing
requiremnents based
on project size &
scope

4. Critical
facilities/fequipment
list

5. Process/workflow
definitions &
diagrams

6. Program
administration
requirements list

Determine staffing requirements.

Determine facilities, equipment, and component requirements.

-do-

-do-

SP 2.5-1

Identify the knowledge and skills needed to perform the project.

Assess the knowledge and skills available.

Select mechanisms for providing needed knowledge and skills.

Incorporate selected mechanisms in the project plan.

1. Inventory of skill
needs

2. Staffing and new
hire plans

3. Databases (e.g.,
Skills and Training)

SP 2.6-1

1. Stakeholdef

involvement plan

SP 2.7-1

1. Overali project
plan

S5G3

SP 3.1-1

1. Record of the
reviews of plans that
affect the project

SP3.2-1

1. Revised methods
& corresponding
estimating
parameters (e.g.,
better tools, use of
off-the-shelf
components)

| 2. Renegotiated

budgets
3. Revised schedules

"14. Revised

requirements list
5. Renegotiated
stakeholder
agreements
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Identify needed support and negotiate commitments with relevant
stakeholders.

1. Documented
requests for
commitments
2. Documented
commitments

Document all organizational commitments, both full and provisional,
ensuring appropriate level of signatories.

Review internal commitments with senior management as
appropriate.

Review external commitments with senior management as
appropriate.

Identify commitments on interfaces between elements in the project,
and with other projects and organizational units, so they can be
monitored.

do-

GGl |GPI1.] - -
GG2 |GP21 Commitment to perform. -

GP2.2 Ability to perform. -

GP2.3 - 1.Estimates
2.Schedules
3.Applicable areas
technical experts

GP2.4 - -

GP2.5 - -

GP2.6 Directing Implementation. 1.WBS
2.Project Plan
3.Data Management
Plan
4.Stakeholder
Involvement Plan

GP2.7 - 1.Reviews

GP2.8 - 1.Revisions

GP2.9 Verifying Implementation. 1.Commitements

GP2.10 - -

GG3 |GP3.1 Ability to perform. -

GP3.2 Directing Implementation. -

GG4 | GP4.] - -
GP4.2 - -
GGs  |GP3.1 - -
GP5.2 - -

Table 4.2 describes the details of Generic/Specific ‘Goals, Generic/Specific Practices,
Sub-practices and their specific typical work products.
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4.3 Transformation Assessment

As discussed 'earlier, that Planning process in PRINCE 2 is breakdown to the typical
artifact level and project planning in CMMI 1.1 is also breakdown to the level of work
product.

PRINCE 2 and PMI/PMBoK A Combined Approach at Getronics (APM Group Case
Study)

This case study provides us a way for understanding that PRINCE 2 can provide a
better environment for project management even if it is combined with other proven project
management standards e.g. PMI-PMBoK, PMMM.

Product-based planning is a key feature of PRINCE 2, providing a focus on the products to
be delivered and their quality. It forms an integral part of the planning process and leads into
the use of others generic techniques such as network planning and Gantt charts. It provides a
product-based framework that can be applied to any project, at any level, to give a logical
sequence to the project’s work. A product may be a tangible one, such as machine a
document or a piece of software or it may be intangible such as a different organizational
structure. PRINCE 2 describes three steps to the planning technique.

1. Producing a product break down structure.
2. Writing product description.
3. Producing a product flow diagram

The corollary is that if it is not possible to write the description then more work or other
iteration is necessary to ferret out the necessary information. The products are re-ordered into
their logical sequence to form a product flow diagram. The original product break down
structure can become very detailed because the links between the products in the product
flow diagram represents the activities required to create them, and every product must be
included to capture every activity. The converse is that no activity necessary unless it
contributes to the final outcome. A correctly formed flow diagram, therefore, not only
identifies the activities in involved but also leads to a network dependency-based schedule or
Gantt chart. PRINCE 2 provides a good explanation of the technique and specifies the
associated documentation to go with it.

The resultant typical artifacts of Planning Process are Completed plan for approval, Project
Approach, Project Quality Plan, Company Planning Standards, Project Brief, Plan Design,
Product Breakdown Structure, Product Descriptions, Product Flow Diagram, Risk Log, List
of activities, Activity dependencies, Activities estimates, Resource availability, ‘Schedule,
Assessed plan, and Product Checklist.
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Enterprise Risk Management Project Registers of Scotland Executive Agency (Case
Study).

Heater (interim project manager) has given a high priority to planning process when
implementing PRINCE 2 to the registers of Scotland ERM. '
It was made clear in the business case that full plan could not be produced until the outcome
of known stage. So there was no team plan or exception plan. Specific interactions with the
program plan have been identified. '
The product description forms the basis of agreement, time planning and quality review.
In the planning process different document were produced including, communication plan,
exception plan, project approach in (PID), project quality plan and team plan.

The resultant typical artifacts of Planning Process are Project Approach, Project Quality Plan,
Company Planning Standards, Project Brief, Plan Design, Product Breakdown Structure,
Product Descriptions, Product Flow Diagram, Risk Log, List of activities, Activity
dependencies, Activities estimates, Resource availability, Schedule, and Assessed plan.

CMMI Case Study: United Space Alliance, LLC

The CAU (Cockpit Avionics Upgrade) project was strategically populated with

experienced personnel from the previous project to allow rapid transfer of experience in the
project planning process area. This permitted the champions who were place into CAU to
contribute their intense process culture, experience base, and history to this start-up project.
Projects develop software estimates based on experience with similar functions. Initial
estimates are developed from the top down with historical costing factors applied. A bottom
up costing activity is then used for tuning. For the CAU project, following the generation of
estimates, three independent assessments are used for a sanity check using industry tools.
Independent estimates are generated by the customer, consultants, and an independent sub
contactor.
The basic inputs to the estimates are source lines of code, projected error rates and level of
testing required. A basis of estimates is developed for each estimate. The basis for the
estimated includes product size (e.g. lines of code, number of test cases) and the
computations using that data to generate an estimate.

Project budgets are based on the estimates. These are developed against an integrated
master schedule. This takes into account task size complexity, and dependencies.

Assessment of the growth in the work scope based on requirements creep is conducted
on a schedule that has been accepted by the customer. Source line of code estimates are used
to determine the impact of requirements creep.-This-data is used to.renegotiate the scope .of
the work. Requirements growth beyond a negotiated threshold will result in a customer-
directed scrub of the requirements.

The staffing plan is developed based on the agreed-on products content schedule and budget.
Equipment and system resource to support all project activities are estimated and funding is
allocated. Actual plans for obtaining this equipment are documented in the information
technology plan. Task charge numbers are opened for each activity decomposed from the
work breakdown structure, with funding loaded using the earned value system. Allocation of
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facilities for housing the staff and performing testing and integration are included in the plan.
Funding is allocated for these facilities and they are now in place.

Three levels of schedule plans are covered by the project integrated management schedule.
Plans are also in place for verification and validation integration, facilities, and software via
the Software Development Management Plan (SDMP). The SDMP covers planning for the
process to be used in developing the software. Subordinate plans are direct fallout of the
plans documented in the project management plan and SDMP. Subordinate plans are
developed to be consistent with those upper level documents.

Data management plans include the use of the project’s intranet webpage- the Integrated
Collaborative Environment, which includes such project data as presentations, trade studies,
product team agendas and minutes, and requirement documents.

A training plan is developed that identifies the skills required by the project team. For
the CAU project, skills are required in the three area: the legacy system that the project
interfaces with, the Commercial Off-The-Shelf (COTS) real-time operating system, and the
language and tools to be used.

Relevant stakeholders participate in the planning through the various product teams,
as defined in the project management plan. Participation of the relevant stakeholders is also
defined in the process documents for each phase of the development cycle (e.g. requirements
generation and evaluation, development process, and detailed test process). Relevant
stakeholders participate through attendance at both formal and informal reviews and
inspections.

The resultant work products of Project Planning are Task descriptions, Work package
descriptions, Work Breakdown Structure, Technical approach, Estimating models, Attribute
estimates, Project life-cycle phases, Estimation rationale, Project effort estimates, Project
cost estimates, Project schedules, Schedule dependencies, Identified risks, Risk impacts and
probability of occurrence, Risk priorities, Data management plan, Security procedures,
Schedule for collection of project data, WBS work packages, WBS task dictionary, Staffing
requirements based on project size & scope, Critical facilities/equipment list,
Process/workflow definitions & diagrams, Staffing and new hire plans, Stakeholder
involvement plan, Overall project plan, Record of the reviews of plans that affect the project,
Documented commitments, Estimates Schedules, and Project Plan.

Appropriate work products were elicited for comparison to a typical artifact based upon-the
referred case studies [C1-8] as shown in table 4.3.

Relevant Work Products (Table 4.3)

Typical Artifact Relevant Work Products
PL-1
Project Approach Technical Approach

Estimation Rationale

Security Procedures’

Mechanism for Data Retrieval, Reproduction, & Distribution -

Program Administration Requirements List

Revised Methods & Corresponding Estimating Parameters (e.g., better tools,
use of off-the-shelf components)
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Project Quality Plan

Company Planning
Standards

Project Brief (or PID)

Plan Design

PL-2
Plan Design

Project Quality Plan

Product Breakdown
Structure

Product Descriptions /
Configuration Item
Records

Product Checklist

Product Flow Diagram

PL-3
Product Flow Diagram

Overall Project Plan

Documented Commitments

Stakeholder Involvement Plan

Record of the Reviews of Plans that Affect the Project
Documented Commitments

Estimating Models

Project Life-Cycle Phases

Staffing and new Hire Plans

Overall Project Plan

Record of the Reviews of Plans that Affect the Project
Work Package Descriptions

Project Life-Cycle Phases

Data Content and Format Description

Mechanism for Data Retrieval, Reproduction & Distribution
WBS Work Packages

Overall Project Plan

Overall Project Plan

All Project-Cycle Phases

Master List of Managed Data

Listing of Project Data to be Collected

Schedule for Collection of Project Data

Critical Facilities/Equipment List

Program Administration Requirements List

Inventory of Skills Needs

Overall Project Plan

All Project-Cycle Phases

Master List of Managed Data

Listing of Project Data to be Collected
Schedule for Collectionof Project Data
Critical Facilities/Equipment List

Program Administration Requirements List
Inventory of Skills Needs

Overall Project Plan

Documented Commitments

Stakeholder Involvement Plan

Record of the Reviews of Plans that Affect the Project
Work Breakdown Structure

Work Package Description

Task Description

WBS Work Packages

Process/Work Flow Definitions and Diagrams
Work Package Descriptions

Task Descriptions

Data Content and Format Descriptions

WBS Task Dictionary

Process/Work Flow Definitions & Diagrams
WBS Work Packages '

Work Package Descriptions

WBS Task Dictionary

Documented Commitments

Process/Work Flow Definitions and Diagrams
Work Breakdown Structure

WBS Work Packages

Process/Work Flow Definitions and Diagrams
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Product Descriptions /
Configuration [tem
Records

Risk Log

List of Activities

Activity Dependencies

PL-4
All Planning Information
so far

Activities Estimates

PL-5

Activity Estimates

Activities Dependencies

Resource Availability

Schedule

PL-6
All Previously Planned
Information

Work Breakdown Structure

WBS Work Packages

Work Package Descriptions

Task Descriptions

Data Content and Format Descriptions
WBS Task Dictionary

Risk Impacts and Probability of Occurrence
Identified Risks

Risk Priorities

Security Procedures

Critical Facilities/Equipment List
Inventory of Skill Needs

Overall Project Plan

Work Package Descriptions

Work Breakdown Structure (WBS)
Master List of Managed Data

Listing of Data to be Collected

WBS Task Dictionary

Critical Facilities/Equipment List
Program Administration Requirements List
Schedule Dependencies

Work Breakdown Structure

WBS Work Packages

Overall Project Plan so Far

Project Life-Cycle Phases

Project Schedules

Schedule for Collection of Project Data

Stakeholder Involvement Plan

Attribute Estimates

Estimation Rationale

Revised Methods & Corresponding Estimating Parameters (e.g., better tools,
use of off-the-shelf components) -

Estimating Models

Attribute Estimates

Estimation Rationale

Revised Methods & Corresponding Estimating Parameters (e.g., better tools,
use of off-the-shelf components)

Estimating Models

Schedule Dependencies

Work Breakdown Structure

WBS Work Packages

Staffing and new Hire Plans

Staffing Requirements based on Project Size and Scope
Inventory of Skill Needs

Project Schedule

Schedule Dependencies

Schedule for Collection of Project Data

Revised Schedules

Overall Project Plan

Project Life-Cycle Phases

Project Schedules

Stakeholder Involvement Plan

Record of the Reviews of Plans that Affect the Project
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Risk Log Risk Impacts and Probability of Occurrence
Identified Risks
Risk Priorities
Security Procedures
Critical Facilities/Equipment List
Inventory of Skill Needs
PL-7 ,
Assessed Plan Record of the Reviews of Plans that Affect the Project
Project Schedules
Data Management Plans
Overall Project Plan
Revised Schedules
Product Checklist WBS Work Packages
Work Package Descriptions
WBS Task Dictionary
Documented Commitments
Completed Plan for Overall Project Plan
Approval Project Life-Cycle Phases
Project Schedule
Revised Schedules
Staffing and new Hire Plans

A thorough questionnaire comprises of nine pages and ninety questions was designed and
developed to incorporate the real time data for the assessment of comparison between the
typical artifacts of PRINCE 2 to work products of CMMI 1.1. OGC provide us the different
document templates used for the different typical artifacts e.g. Work Package, Stage Plan,
Risk Log, Quality Log, Project Quality Plan, Project Plan, Project Mandate, Project Issue,
Project Initiation Document, Project Brief, Project Approach, Product Description, Product
Checklist, Post-Project Review Plan, Lessons Learned Report, Lessons Learned Log, Issue
Log, Highlight Report, Follow-on Actions, Exception Report, End Stage Report, End Project
Report, Daily Log, customer-acceptance-form, contract, Configuration Management Plan,
Configuration Item Record, Communication Plan, Checkpoint Report, Business Case,
Acceptance Criteria, Request Change Form, Lessons Learned Report.

In the process of answering the questionnaire, the practitioner (PRINCE 2 certified individual)
needs to select the most relevant work product and its relevancy in percentage against a

typical artifact. We have devised five different types of weights e.g. very Strong, Strong,

Medium and Weak very Weak. If a typical artifact can only be matched with one work

product then its seems to be a Strong mapping, if a typical artifact can be matched up to three

work products then mapping seems to be Medium and if typical artifact can be matched up to

more than three work products then mapping will be weak.

The relevance in percentage ranges form 0 to 99, by the interval of 10, no standard or method
can’t be 100% matched to CMMI; because CMMI in optimizing level (Level-5) believes on
Continuous process improvement. The assigned weights for relevance are defined as:
If practitioner selects the relevance percentage in between the range of “0-19” then it
seems to have very weak,
If practitioner selects the relevance percentage in between the range of “20-39” then it
seems to have weak,
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If practitioner selects the relevance percentage in between the range of “40-59” then it
will be consider as medium, and

[f practitioner selects the relevance percentage in between the range of “60- 79” then it
will be consider as strong, and

If practitioner selects the relevance percentage of 80 or more then it means that very
strong mapping is founded.

Beside the selection of work products and their relevance in percentage, questionnaire
contains these listed questions against a particular sub-planning process related to a particular
typical artifact. We have given three different options against each question. These options
includes “Yes” or “No” or “Not Applicable”.

We had sent questionnaires to total of 17 organizations from different countries including
European countries e.g. England, Ireland, Scotland, Australia and USA. These organizations
are from the core IT industry. Pre-requisite of selection is the practical knowledge of
organizations and individuals with PRINCE 2 and CMMI 1.1. As per the definition of small
and medium enterprises of International Labor Organization (ILo), the targeted organizations
are of medium to large category. .

We have received 8 (eight) complete responses. Here is the data analysis of the information
we were able to gathers from the filled questionnaires in table 4.4.

Data Analysis (Table 4.4)
Organization A - | B C
Country ' England Ireland Australia
Business Type System Engineering | IT Consultancy IT Project Management
Employment 50-65 40-45 55-60

PRINCE 2 Experience | Two PRINCE 2| One PRINCE 2 | One PRINCE 2
Practitioner, One | Practitioner, Six | Practitioner

PRINCE 2 | PRINCE 2
Foundation Foundation

CMMI 1.1 Experience | 1 SCAMPI Lead { | SCAMPI Lead | 1 SCAMPI Lead
Appraiser Appraiser Appraiser

1 SCAMPI Lead |1 SCAMPI Lead | 1 SCAMPI Lead
Assessor (level 4) Assessor (level 2) | Assessor (level 2)

PL1-1 Y

Y Y
PL1-2 Y Y Y
PL1-3 Y N N
PL1-4 N/A Y Y
PL1-5 N Y Y
PL1-6 Y N N/A
PL1-7 Y Y N
PL1-8 Y Y Y
PL1-9 Y N/A Y
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PL2-1

= PL2-2

PL2-3

PL2-4

PL2-5

PL2-6

PL3-1

PL3-2

PL3-3

PL3-4

PL3-5

PL4-1

PL4-2

PL4-3

PL5-1

PL5-2

PL5-3

PL5-4

PL5-5

PL5-6

<<<z<<z<<z<<§z<z<<<<z

PL6-1

PL6-2 N/A

PL6-3

PL7-1

=< Z

PL7-2

z<<z<zz<<<<z<<§<<z<<z<<<z<

z§<<z<<<<<z<<<z<<<<z<<§<z<

PL7-3 N/A

PL1

1) Did any estimating, and risk assessment methods were used? [Related to Company
Planning Standards]

2) Did Project Board have enough detail in Project Initiation Document to monitor
progress? [Related to PID]

3) Was there any quality checks being shown on the plans? [Related to Project Quality
Plan] :

4) Was there being a defined process for a change budget? [Related to Company
Planning Standards] '

5) Was there any mechanism to asses the level of productivity for team members?
[Related to Company Planning Standards]

6) Was there any approved contingency plan? [Related to Plan Design]

7) Did the technical approach define a top-level strategy for development of the product?
[Related to Project Approach]

8) Does team identify commitments on interfaces between elements in the project, and
with other projects and organizational units so that they can be monitored? [Related
to Project Approach]
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9)

PL2
D
3)
4

3)

PL 4
D)

2)

3)
PL5

1y

2)

4)

3)

Did WBS permit the identification of the tasks for development of needed support
plans, i.e. configuration management, quality assurance? [Related to Project Quality
Plan]

Was the plan reached to the agreed level of detail? [Related to Plan Design]

Was all management products identified, as well as specialist products? [Related to
Product Checklist]

Does. known risk factors being identified? [Related to Product Description /
Configuration Item Records]

Does the amount-of detail in WBS minimize the need for management reserve?
[Related to Product Breakdown Structure]

Did WBS permit the identification of the tasks for development of needed
support plans, i.e. configuration management, quality assurance? [Related to Project
Quality Plan]

Did each work package in WBS assign a unique identifier to permit tracking?
[Related to Product Flow Diagram]

Was all parallel activities identified? [Related to List of Activities]

Does all constraints being identified? [Related to Activity Dependencies]

Does all process & workflows were shown in pictorial form for ease of project team?
[Related to Product Flow Diagram] ‘

Did revised risks identification includes that when risks become problems &
when risks were retired? [Related to Risk Log]

Did the assumptions about the duration of certain activities provide insight into the
level of confidence for management in the schedule? [Related to Product Description]

Was the estimation made against known resources for skill and experience? [Related
to Activities Estimates]

Was estimation assumptions documented in the plan text? [Related to All Planning
Information So Far]

Did estimates contain the labor, machinery, materials, and methods that will be
required by the project? [Related to Activities Estimates ]

Does all types of required resource been considered? [Related to Activities
Dependencies]

Did the critical path been identified? [Related to Schedule]

Did sufficient monitoring been planned-for-activities-on the-critical path?-{Related-to
Activities Dependencies]

Does resource availability been realistically assessed? [Related to Resource
Availability]

Did project manager assess the knowledge & skills needed? [Related to Activities
Dependencies]
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6) Does a schedule involve the identification of predecessor and successor tasks to
determine the optimal ordering? [Related to Activity Estimates]

PL6
1) Does there any documented dependencies on products or other support form external
sources that have not been listed as risks? [Related to Risk Log]
2) When does the cost of risk avoidance or reduction approach the cost of the risk if it
occurs, who should be contact, need to be defined? [Related to Risk Log]
3) Does the plan define all aspects of milestones, data management, skill requirements,
& stakeholder identification and interaction? [Related to All Previously Planned

Information]

PL7

1) Does consideration been given to the business risks and constraints when setting
tolerance levels in risk mitigation strategy? [Related to Product Checklist]

2) Does the format of the plan's presentation material been agreed with the Project
Board? [Related to Completed Plan for Approval]

3) Were all plans that affect the project reviewed to ensure a common understanding of
the scope, objectives, roles, & relationships that are required for the project to be
successful? [Related to Assessed Plan]

After the mapping at first stage, If a selected work product of CMMI is not yet started to
develop then its status will be represented by “Very Weak”, if selected work product of
CMMLI is not yet completed then its status will be “Weak”, if the selected work product of
CMMI is not yet base-lined then its status will be represented as “Medium” ,if a selected
work product of CMMI is base-lined or under the formal change control process then its
status will be treated as “Strong” and if a selected work product of CMMI is successfully
gone through the formal change control process then its status will be treated as “Very
Strong”. Conditions of the assigning different categories are listed below in pseudo code.

“Select Work-product of Typical-artifact.

If Relevance (%) of Work-productl = 0 or Work-productl < = 19 and SumofAnswers = 2
and If Work-productl.Listindex = 1 or Work-productl.ListIndex = 2 Then
Label-Work-product7.Caption = "Very Weak"

End If '

If Relevance (%) of Work-productl = 20 or Work-productl < = 39 and Sumofdnswers = 4
and If Work-productl.ListIindex = 2 or Work-productl.Listindex< = 4 Then
Label-Work-product7.Caption = "Weak"

End If

If Relevance (%) of Work-product! = 40 or-Work-productl-<-=59-and Sumofdnswers = 6
and If Work-productl. ListIndex = 4 or Work-productl.Listindex< = 8 Then
Label-Work-product7.Caption = "Medium"

End If

If Relevance (%) of Work-productl = 60 or Work-productl < =79 and Sumofdnswers = 7
and If Work-productl.ListIndex = 8 or Work-productl.ListIndex< = 10 Then
Label-Work-product7.Caption = "Strong"
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End If

If Relevance (%) of Work-product]l >= 80 and Sumofdnswers = 8 and If Work-
productl.Listindex > 10 Then Label-Work-product7.Caption = "Very Strong"

End If.” [Yes=1, No= -1, N/A =0]

We have devised eleven different levels to a work product of CMMI 1.1°s practices during
the work-product development process. These are;

Not Applicable (Lowest level)
Not Initiated

Initiated

Unfinished

Complete

Checked

Verified

Approved

. Baseline

10. Change Control

11. Change Approved (Highest level)

000 N R W

Five different kinds of categories are assigned depending upon the level of the work product
against a typical artifact of a sub-task of PRINCE 2. Theses categories are;

1. Very Weak (in Red color)
2. Weak (in Yellow color)
3. Medium (in Blue color)
4. Strong (in Green color)
5. Very Strong (in Dark Green color)
Mapper (Table 4.5)
OGC PRINCE 2 SEICMMI 1.1 Map
Typical Artifact Usage  Practice Work Product Weight
PL1(Designing a Plan)
Project Approach Input SP1.2-1 Technical Approach "~ Medium
Project Quality Plan Input SP2.7-1 Overall Project Plan Medium
Company Planning Standards  Input SP3.3-1 Documented Commitments Weak
Project Brief (PID) Input SP1.1-1 Work Package Descriptions Medium
Plan Design Output  SP2.7-1 Overall Project Plan Medium
PL2 (Defining and Analyzing Products)
Plan Design Input SP2.7-1 Overall Project Plan Medium
Project Quality Plan Input §P2.:7-1 - - ~Overall Project Plan -~ Miedium
Product Breakdown Structure  Output  SP1.1-1 Work Breakdown Structure Strong
Product Descriptions / Output  SP1.1-1 Work Package Descriptions Weak
Configuration Item records
Product Checklist Output  SP2.4-1 WBS Work Packages Weak
Product Flow Diagram Output  SP2.4-1 Process/Work flow Medium

definitions and diagrams
PL3 (Identifying Activities and Dependencies)

Product Flow Diagram Input SP2.4-1 Process/Work flow Medium
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Definitions and Diagrams

Product Descriptions Input SP1.1-} Work Packages Descriptions ~ Weak

Risk Log Input SP2.2-1 Risk Impacts and Probability = Medium
of Occurrence

List of Activities Input SP2.7-1 Overall Project Plan Medium

Activity Dependencies Qutput  SP2.1-1 Schedule Dependencies Weak

PL4 (Estimating)

All Planning Information so Input SP2.7-1 Overall Project Plan Weak

far

Activities Estimates Input SP1.2-1 Attribute Estimates Medium

PLS (Scheduling) :

Activity Estimates Input SP1.2-1 Attribute Estimates Medium

Activities Dependencies Input SP2.1-1 Schedule Dependencies Weak

Resource Availability Input SP2.5-1 Staffing and new Hire Plans  Mediam

Schedule Output  SP2.1-1 Project Schedules Strong

PL6 (Analyzing Risks)

All Previously Planned Input SP2.7-1 Overall Project Plan Weak

Information

Risk Log Update SP2.2-1 Risk Impacts and Probability = Medium
of Occurrence

PL7 (Completing a Plan)

Assessed Plan Input SP3.1-1 Record of Reviews of Plans Medium
that Affects the Project

Product Checklist Update SP2.4-1 WBS Work Packages Weak

Completed Plan for Approval Output  SP2.7-1 Overall Project Plan Strong

Table 4.5 shows the end result that is based upon information elicited from case
studies and answers to questionnaires; of the mapping of CCTA / OGC-PRINCE 2 (Planning
Process) to SEI-CMMI 1.1 (Continuous Representation, Project Management process area —
Project Planning).
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Software Architecture

U

Architecture is a description of system structures (data flow, process, etc.) [Bl].
Architecture Business Cycle (ABC) is influenced by the functional and quality goals of both
the customer and the developing organization. An objectne for all architecture is the desire
to achieve particular software qualities.

Figure 5.1 describes the architecture business cycle [B1] for our project. System name is
“Mapper”, Ahmad Lugman is the architect who uses Module structure as architectural
structure. Functionality and Usability (Runtime qualities) are the quality requirements.
Product is being developed by the University intentionally for the PRINCE 2 certified
organizations.

Architect’s influences
Customer

PRINCE 2 Organizations
: [~ Requirements O
Developing organization ____| | (Qualities) " X
Ul Functionality Architecture
Usability | Ahmad N Moduie structure
Technical environment

Database
Cooperating sequential processes

Architect’s expe :
Professional &
Access to o

ABC of Mapping OGC-PRINCE 2 to SEI-CMMI 1.1 (Fig. 5.1)

The process of moving form an architecture to an executable system deals with the creation
of the work breakdown structure and its relationship to the architecture. Module structure
uses work assignments (Fig. 5.2) as structure unit and Information retrieval was taken as the
design principle. We

Identify areas of likely changes and assign a module to each (PRINCE 2 text, CMMI

1.1 text, Database, Flash tour, Questionnaire and Mapping report).

Encapsulate the changeable aspects in the module’s implementation (Mapping and

questionnaire forms).

Build the constant aspects into the module’s interface (Database Connectivity).
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Decree that all uses of the module occur via the facilities on its interface (Inclusion of
GUI, Flash tour and pictures of these two standards).

Hide data structures, algorithms, and other changeable aspects (Development of
Install program).

Work Assignments
First Level Modules

[ PRINCE 2 Module J EMMI 1.1 Module ] LMapping Module J

PRINCE Module

[ Text Module J

[ Picture Module ]

[ CMMI Interface Module J

CMMI Module

( Text Module J

[ Picture Module “J

[ PRINCE Interface Module J

Mapping Module
[ Questionnaire Module J

DB Interface Modulej

\

GUI Module ]

\,
>

Report Generation Module J

\.

Three modules (Second level) (Fig. 5.2)

3.1 Architectural Styles

An architectural software style is determined by the following;
e A set of component types (e.g., data repository, a process, a procedure) that perform
some function at runtime

e A topological layout of these components indication their runtime interrelationships
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e A set of semantic constraints (e.g., a data repository is not allowed to change the
values stored in it)

e A set of connectors (e.g., subroutine call, remote procedure call, data steams, sockets)
that mediate communication, coordination, or cooperation among components.

We select the Layered architectural style in the call-and-return architectures category. Call-
and-return architecture has the goal of achieving the qualities of modifiability, functionality
and scalability. Layered, (Fig. 5.3) are ones in which components are assigned to layers to
control inter-component interaction. In the pure version of this sub style, each level
communicates only with its immediate neighbors. The lowest layer provides some core
functionality, such as hardware, or an operating system kernel. Each successive layer is built
on its predecessor, hiding the lower layer and providing some services that the upper layers
make use of. The upper layers often provide virtual machines themselves: complete sets of
coherent functionality upon which an application, can be built.

Standards Details J
L A f Y
p y A 4
Mapping Questionnaire J Graphical
\ Representation
y
Data Banker H Data Filters J”FAlgorithms J

) 3

Application Data ' ]

\4

[ Report Generation J

Layered Style of OGC-PRINCE 2 to SEI-CMMI 1.1 (Fig. 5.3)

In practice, layered systems are frequently not “pure”: functions in one layer may talk to
functions in layers other than ifs immediate neighbors. This is called layer bridging, and this
practice is used where runtime deficiency is of concern. For example, a program written in
java requires no porting effort to run it on large variety of hardware and software platforms,
because java presents a uniform virtual machine abstraction on many platforms.

Useful information about architecture is often -conveyed -not-only -by the views but also -by
merging or overlaying views (Fig. 5.4). The Use Case view (Fig. 5.5) presents the functional
requirements of the software to be built. Finally, the Process view provides insights into the
transformation of the model toward an executable process (Fig. 5.6).
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External (PRINCE 2 Certified Organization
Tour

y A 4

[ PRINCE Interface J ‘_‘{ CMMI Interface J

A 4

7

Mapping Questionnaire J

(.

A 4 Stored Values
Data Banker

(.

Computed Val(ues L 4

Report Generation J

Data Flow View (Fig. 5.4)

O

“\PRINCE 2 Organization

Mapping OGC-PRINCE
2 to SEI-CMMI 1.1

Use Case View (Fig. 5.5)

Requirement Analysis

Architectural Design

f N

Detail Design (Pseudo code)

Coding ) I

Ruild <

A

Testing (E-Tester)

A

Documentation

Deplovment

Process view (Fig. 5.6)
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5.2 Architecture Evaluation

It is possible to evaluate architecture to see if it allows certain system quality attributes to

be achieved. SEI had developed three software architecture evaluation methods, that all can
be applied to any software-intensive system. Architecture Tradeoff Analysis Method (ATAM)
[B2] process takes three days and the involvement of evaluator, and architect. The output of

an ATAM is a report that includes the major findings of the evaluation. These are;

The architectural styles identified

A "utility tree" - a hierarchic model of the driving architectural requirements

A set of quality-attribute specific questions that were applied to the architecture and

the responses to these questions
A set of identified risks

A set of identified non-risks.

After evaluation we select Layered architectural style, main reasons behind the selection was

the use of different layers e.g. database, questionnaire, and report generation by the

application.
Utility Tree (Table 5.1)
Utility (M,L) Maximize connection/seek latency of
Data Latency | database to 400 ms
Performance (H,M) Display flash tour in real time
Transaction -
Throughput
New Product
Categories
Modifiability (L,H) Add ODBC as Connection stnng in <2
Change Scope person-week
(H,L) Change to web user interface in <2
person-month
(M,M) Restart after disk failure in <3 minutes
Availability H/W Failure (H,M). Sleep mode is detected and recovered in
' < 2 minutes
S/W Failure '
Data .(L,H) Database are secure 99% of time ,
Security Confidentiality ElI;nI;I) Database connectivity works 99.999% of
Data Integrity
Cross O/S (L,H) System must be available in Win 98
Portability Platforms (L,H) System must be available in Win XP
Cross DB (L,H) System must be available in Access 97
Platforms

I 1IN Qerat et laa axaslable wnitlhairnt A cas
LT oy SIUIITIIIUS T 0L a varravte- wiitnout 7xctlss
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2003

(H,H) System should have <4 inputs on a

screen

(H,H) System should have tab sequence of

4 controls :

(H,H) Report generates in multiple format

(H,M) Output should have the option of Print

(M,H) Application Should have GUL

Interface (H,M) Application should have navigation
- roperty

Usability ?L,II\D/I) Error Messages should be application

Response generated

(L,M) Install should have uninstall script

Inputs
Functionality

* Qutputs

Table 5.1 represents the utility tree with quality-attribute specific questions. Identified risks
are listed below:

D Application can’t be completed in due time.

II) Team member leaves the team during development of application.
III)  Development tool needs to be changed during execution.

IV)  Questionnaire shouldn’t be answered by non-PRINCE 2 practitioner.
V) Availability of case studies is not sure.

Similar to above the identified non-risks are listed below:

A) Hands-on training of the development tools.

B) Development of questionnaire regarding project planning process.
C) Conceptual understanding of Unified Modeling Language.

D) Assessment of correctness for the execution of the program.

E) Technical writing skills for the documentation of User’s Manual.

The main reason of selecting ATAM for evaluation of architecture is that; less modifiability
was involved in the software development.

5.3 Software Design

We consulted Rational Rose for application design using Unified Modeling Language
1.3. Listed below are Use case diagram, Class diagram, Sequence diagram, State diagram and
Deployment diagram for concerned application.

In figure 5.7, four actors i.e. Project Manager-PRINCE, Planning Process Team member,
Quality Assurance Manager-CMMI, and planning tool used in PRINCE certified
organization; can interact with the system in different roles (external events). The “include”
relationship uses a chunk of behavior (assign weights) that is similar across questionnaire,
mapper, and map report uses cases. Whereas questionnaire is the basic use case, that most of
the actors needs to utilize.
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Asses PRINCE

- <<inclyde>>
Fill Questionnaire )"\ _ T Assign Weight

' &ankclude>>
Project Manager Generate Report
(PRINCE) . _ >

Quality Assurance
Manager

Planning _ (CMMI)

Process
Team member

Planning Tool
PRINCE

Use Case diagram (Fig. 5.7)

Figure 5.8 shows the class diagram, in which three classes i.e. user, questionnaire and
mapper encapsulates specific attributes, operations and methods. Multiplicity association
from user class to questionnaire class indicates that one or more method associated with user
tell us about the practitioner information in questionnaire class. Another connotation is that
one user can answer multiple questionnaires. Arrow line implies the navigation feature from
user to questionnaire class.

User class has four attributes, i.e. name, email address, disclaimer acceptance and expertise
level. Character is the data type for name and email, logical for accept trigger, and integer for
level ranging from 1 to 9. There is no default value for any attribute. Update the record set is
the only operation with friendly access modifier.

Questionnaire class has six attributes, i.e. planning sub-process level, PRINCE typical
artifact, work product of CMMI, relevance of best match in percentage, questions about
PRINCE artifact and answer to these questions. Character is the data type for artifact, work-
product, question and answer, and integer for PL ranging from 1 to 7, relevance with given
range of 0,10,20,30,40,50,60,70,80,99. There is no default value for any attribute. Assign
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weight and best match are the operations performs on PL objects with friendly access
modifier. Questionnaire class is further associated with mapper class.

Mapper class has one attribute, i.e. status of typical artifact of PRINCE with string data type
having no default value. Mapping weight and result are the described operations for report
object.

User 1 * QOuestionnaire

v

Name: String PL: Integer
. &

Email: String Artifact: String
Accept: Boolean .
Workproduct: String
Level: Integer

Question: String

Updat
pdate ) Answer: String
AssignWeight()
BestMatch()
Mapper
Status: String
MapWeight() Report
MapResult()

Class diagram-(Fig. 5.8)

Figure 5.9 shows the sequence diagram, in-which-messages are passed between ten objects
within the use case. Objects are user entry, pll to pl7, map and report. Vertical line shows the
life line (object’s life during interaction) of an object. Prepare, select, assign weight and
produce are messages that travel along with arrowed line. Asterisk sign shows the iteration
of select message among planning sub-processes. A condition; “hasweight=check()” is
performed on selected work products of CMMI before the message to produce report passed
to report object from map object.
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i e Y e
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Sequence diagram (Fig. 5.9)

Figure 5.10 shows the state diagram with superstate to describe the behavior of the system.
There are four states, i.e. checking, questioning, mapping, and cancelled. There is no guard
(logical) transition. Checking state has the activity to validate the user information.
Questioning state has the activity to ask questions. Cancelled state is taken as outside to
superstate with cancelled action. :

Events are performed with transition from one state to another state. Report generation is an
event needs to perform by mapping state based upon the information retrieval transition.
After the provision of practitioner information to questioning state, initiate activity will take
place. And when best match of work product with specific relevance action is performed
only then report generation event will take place.
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( Checking

Practitioner Information

( Questioning

do/check
information

Information Retrieval

-
»

Report

A 4

Mapping

do/initialize
auestion

Best Match Work Product, Weight

Cancelled l
{ Cancelled J

Figure 5.11 shows the activity diagram to understand the workflow. Nine activities are
shown; introduction, PRINCE, CMMI, planning process, project management, project
planning, fill questionnaire, mapping and report generation. Diagram contains one fork, join
and there is no merge. Activities start from introduction and ends upon report generation

activity.

State diagram (Fig. 5.10)

Figure 5.12 shows the deployment diagram to understand the physical installation of the

components of the system and their dependencies. Database and mapper components runs on
a personnel computer with Microsoft window as system software. Database not essentially
required the database table platform. Access database object needs to communicate with the
client component of the application to provide the updated information to user on the same

machine.
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Introduction

]
Y
A 4 A 4
N s ™
PRIENCE CMMI
. J ’ . J/
y 4
r ™ -~ ~
Planning Process Project
Management
\ J . J/
\
s ™
Project Planning
\. J
¥
& A
Fill
Questionnaire
J
) 4
e ™
Mapping
\. J
\ 4
- ™
Report
Generation
. J

Activity diagram (Fig. 5.11)
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Deployment diagram (Fig. 5.12)

Windows PC
Q Application A Interface
I
1
——pn Mapper Client
— - Component
7'y
0 Access Database * Contained
——h Object
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6. Software Development

Microsoft Visual Basic® 6.0 enterprise edition and Access 2003 are being used as
development technologies. Windows 2000 Server (Service pack 4) is the selected system
software environment. Visual Source Safe 6.0 was used as configuration management tool,
Project Server as Project Planning and Tracking tool. Structured software development
technique was followed with Linear Sequential application development process model. Only
Constraints was of the Windows operating environment.

6.1 Functionality

Software application will act as a mapper for the real-world understanding of the
Planning phases both in PRINCE 2 & CMMI 1.1. Initially, in the execution of the program,
the application will introduce the user with the standards & planning concepts in respective
standards. Graphical representation will help the customer to make the better understanding.
This relevant knowledge will allow the user to the proper selection of the “work products”
against the typical artifacts of the PRINCE 2 planning process. Later on, a mapping report
will provide conclusion to the user on transition methodology.

For the ease and comfort usage to the customers, Graphical User Interface (GUI) is being
used. Proper labels are embedded on the buttons and combo boxes for the easy selection.
Graphical representation plays important role to improve the navigation of the application.
Keeping in mind the human difficulties, light colors and readable text fonts/styles are beings
applied throughout the application. Simplified English language is use to display the error
messages. Install program is developed with minimum dependency of the system files and
memory.

Exception handler is written for the avoidance of the unforeseen events. Application is made
structured, by having optimum size code modules and files. Logical names are used for the
variable declaration and files name. Comments are written in all code modules. Relative path
selection is adopted for files integrity.

6.1.1 Database

In Microsoft Access 2003, as backend database tool, we had developed a database to
control & integrate of the user-selected values to tables. PRINCE 2 Planning process, task’s
typical artifacts are hard coded in the table with an auto number as primary key. In-total,
~ database contains 152 fields in eight tables. ActiveX Data Object Data Control (ADODC) is
used as connection mechanism of the database to the scripting tanguage. Table 6.1 shows the
detail design of complete database.

Database design (Table 6.1)

Table Fields Data Type Description
a PL1-1 Character Status of Typical artifact, i.e. Project Approach of
§ desx.gnmg a plan process

PL1-2 Character Project Quality Plan
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PL1-3 Character Company Planning Standards
PL1-4 Character .. | Project Brief (or PID)
PL1-5 Character Plan Design
PL2-1 Character Plan Design
PL2-2 Character Project Quality Plan
PL2-3 Character Project Breakdown Structure
PL2-4 Character Product Descriptions/CI records
PL2-5 Character Product Checklist
PL2-6 Character Product Flow Diagram
PL3-1 Character Product Flow Diagram
PL3-2 Character Product Descriptions
PL3-3 . Character Risk Log
PL3-4 Character List of Activities
PL3-5 Character Activity Dependencies
PL4-1 Character All Planning Information so far
PL4-2 Character Activities Estimates
PL5-1 Character Activities Estimates
PL5-2 Character Activity Dependencies
PL5-3 Character Resource Availability
PL5-4 Character Schedule
PL6-1 Character All Previously Planned Information
PL6-2 Character Risk Log
PL7-1 Character Assessed Plan
PL7-2 Character Product Checklist
PL7-3 Character Completed Plan for Approval
Auto Auto Number Primary Key
Table Fields Data Type Description
Requiredl Boolean Typical artifact is required or not?
Required2 Boolean Typical artifact is required or not?
Required3 Boolean Typical artifact is required or not?
Required4 Boolean Typical artifact is required or not?
Required5 Boolean Typical artifact is required or not?
Required6 Boolean Typical artifact is required or not?
Selectionl Character Selection of work product
Selection2 Character Selection of work product
Selection3 Character Selection of work product
Selection4 Character Selection of work product
Selection5 Character Selection of work product
~ Selection 6 Character Selection of work product
n—j Relevancel Integer ) Weight in percentage
Relevance2 | Integer Weight in percentage
Relevance3 | Integer Weight in percentage
Relevance4 | Integer Weight in percentage
RelevanceS | Integer Weight in percentage
Relevance6 | Integer Weight in percentage
QA1 Boolean Answer to question
QA2 Boolean Answer to question
QA3 Boolean Answer to question
QA4 Boolean Answer to question
QAS Boolean Answer to question
QA6 Boolean Answer to question
QA7 Boolean Answer to question
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- Auto { Auto Number Primary Key J

Table Fields Data Type Description
Required| Boolean Typical artifact is required or not?
Required2 Boolean Typical artifact is required or not?
Required3 Boolean Typical artifact is required or not?
Required4 Boolean Typical artifact is required or not?
Required5 Boolean Typical artifact is required or not?
Selection] Character Selection of work product
Selection2 Character Selection of work product
Selection3 Character Selection of work product
Selection4 Character Selection of work product

- Selection5 Character Selection of work product

o Relevancel | Integer Weight in percentage

i Relevance? | Integer Weight in percentage
Relevance3 | Integer Weight in percentage
Relevance4 | Integer Weight in percentage
Relevance5 | Integer Weight in percentage
QA1 Boolean Answer to question
QA2 Boolean Answer to question
QA3 Boolean Answer to question
QA4 Boolean Answer to question
QA5 Boolean Answer to question
Auto Auto Number | Primary Key

Table Fields Data Type Description
Required1 Boolean Typical artifact is required or not?
Required2 Boolean “Typical artifact is required or not?
Selection] Character Selection of work product
Selection2 Character Selection of work product

N Relevance! | Integer Weight in percentage

d Relevance2 | Integer Weight in percentage
QA1 Boolean Answer to question
QA2 Boolean Answer to question
QA3 Boolean Answer to question
Auto Auto Number | Primary Key

Table Fields Data Type Description
Required! Boolean Typical artifact is required or not?
Required2 Boolean Typical artifact is required or not?
Required3 Boolean Typical artifact is required or not?
Required4 Boolean Typical artifact is required or not?
Selectionl Character Selection of work product

v Selection2 Character Selection of work product

D.J: Selection3 Character Selection of work product
Selection4 Character Selection of work product
Relevancel | Integer Weight in percentage
Relevance2 | Integer Weight in percentage
Relevancel | Integer Weight in percentage
Relevance4 | Integer Weight in percentage
QA l Boolean Answer to question
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QA2 Boolean Answer to question
QA3 Boolean Answer to question
QA4 Boolean Answer to question
QA'S Boolean Answer to question
QA6 Boolean Answer to question
QA7 Boolean Answer to question
Auto Auto Number | Primary Key

Table Fields Data Type Description
Required! Boolean Typical artifact is required or not?
Required2 Boolean Typical artifact is required or not?
Selection! Character Selection of work product
Selection2 Character Selection of work product

g Relevancel | Integer Weight in percentage

ﬁ Relevance2 | Integer Weight in percentage
QA1 Boolean Answer to question
QA2 Boolean Answer to question
QA3 Boolean Answer to question
Auto Auto Number | Primary Key

Table Fields Data Type Description
Requiredl Boolean Typical artifact is required or not?
Required2 Boolean Typical artifact is required or not?
Required3 Boolean Typical artifact is required or not?
Selectionl Character Selection of work product
Selection2 Character Selection of work product

~ Selection3 Character Selection of work product

3 Relevancel | Integer Weight in percentage

A Relevance2 | Integer Weight in percentage
Relevance3 | Integer Weight in percentage

- QA1 Boolean Answer to question
QA2 Boolean Answer to guestion
QA3 Boolean Answer to question
Auto Auto Number | Primary Key

6.1.2 Report Generation

After the successful selection of the different statuses of the selected CMMI’s Work
Products with relevance against PRINCE’s Typical Artifacts, system will generate a mapping
report. This report can be saved in html or notepad format. User can also print that report for
future use. Report incorporates the coloring schemes for better view.

6.2 User’s Manual

It is important to know the following information before discussing the user’s manual
in detail.

System Requirement(s)
Pentium II or higher
128 MB of RAM
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50 MB free space

1024x768, 32 Highest bit colors is recommended resolution

Windows 2000 Professional edition or higher

Internet Explorer 5.0 or higher : :

Size
61 MB (98 files, 8 folders)

After the successful installation, execute the program.

Spash Screen (Fig. 6.1)

Splash Screen

First screen that appears is the splash screen (Fig. 6.1) in light blue color. This screen
shows the version number of the software (Mapping OGC-PRINCE 2 to SEI-CMMI 1.1). On
the left panel of the screen, university logo is displayed. Screen also shows the development
team.

Introduction Screen (Fig. 6.2)

Introduction Screen
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[mmediately after the Splash screen the Introduction screen (Fig. 6.2) will appear. This
screen displays the abstract information as background images for PRINCE 2 & CMMI 1.1.
Background image clearly displays the Staged representation of CMMI and eight Processes
of PRINCE. On the left corner of the screen there is link to PRINCE 2 details; link is being
developed on PRINCE 2 registered trademark, whereas on the right side of the screen there is
link to CMMI details too. That is also developed on CMMI 1.1 registered service mark.
When we click on any of these two links we will be further forwarded to respective standards
detail. There is another button whose icon is same like as windows media player picture.
When we click on this button the flash demo will be started in a new maximized window.

Flash Movie (Fig, 6.3)
Flash Demo

If we click on the ‘Window media player icon’ in introduction screen, the icon is further
linked to the software demo (Fig. 6.3) that is prepared in “Macromedia Flash 6.0 MX”. The
purpose of demo is to provide the general information about the functioning and flow of the
application. Demo is divided into five parts named by “How to install”, “PRINCE 27,
“CMMLI 1.17, “Database”, and “Mapper”. All the relevant headings are presented in light
brownish color. All frames appear by zoom-in style and after this they are adjusted
automatically. After “how to install “screen the “CMMI 1.1” screen comes. This screen
shows that what is included in this section. The CMMI 1.1 section shows all the screens of
the software which come under CMMI in sequence. After CMMI 1.1 the PRICE 2 section is
being displayed. Remaining sections shows their part of software in the same way for
database and mapper. In this demo we see that there is an exit'and play / pause buttons at the
right bottom corner of the demo application. Exit button is blinking continuously. Exit button
is in blue color. If we want to exit at any time then we need to click on that button. Play
button is by-default selected, whereas by the selection of pause button, the movie gets stop
and resume by clicking the play button.
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PRINCE 2 .
| i z
| | |
Proceases Componenia Techniguas
1[5 tating Up A Project 1Pusiness Case 1JQuelty Review
2)0viecting Up A Prpject 20rganzalion 2IChange Conlrol
ritiastin 4 Project 3Plans 3)Product-based Planing
4lManaging Stage Boundanes A)Controk
SiConttofing 4 Slage Spdanagement O[ Risk
S}Managing Product Detivery S)usiity Iiv & Project Envionment
7iClosing 4 Project TCorfiguration Manaegement
8)Planing 8)Change Contiol
Dt

¢ Provisian of key decision-making information.

PRINCE 2 Screen (Fig. 6.4)
PRINCE 2 Screen

If we click on PRINCE 2 link on introduction screen, we will reach on the PRINCE 2
screen (Fig. 6.4). Here we see the hierarchal structure of PRINCE 2. Main headings are of
processes, components and techniques. These headings further include relevant points. When
we move the mouse cursor over them we will see the description of the topic in the detail
pane. There is an Ok (Alt + O) button to jump to Planning screen. We can also use the other
path by click on the Planning topic (that is already in blue color) under processes heading to
go to the Planning screen. And if we click on the main heading of the screen (PRINCE 2) we
reach to a graphical representation of concerned standard

= PRINCE 2 Pictuie

Saring up 3 projecd

gr of Risk

T
i

Inatng aProject x

Corkoing a Sge Change Conrol

PRINCE 2 Picture Screen (Fig. 6.5)

PRINCE 2 Picture Screen

Picture screen elaborates the interconnections of the processes, components and
techniques of PRINCE 2. If we click on the picture, the screen will be disappeared & the
control comes to previous position. Here PRNCE 2 picture (Fig. 6.5) is cut down for the sake
of reducing the user’s manual size.

Ahmad Lugman, Fida Hussain 76



Mapping QGC-PRINCE 2 to SEI-CMM] 1.1

Software Development

Planning Screen (Fig. 6.6)

Planning Screen

If we select the OK button or ‘Planning” link on PRINCE 2 screen, we will be able to
reach on Planning screen (Fig. 6.6), there are seven tasks/phases on the screen. This screen
shows that panning process is divided into seven parts and how they are connected to each
other. Planning sub-processes are in dark yellow squares with gray background. Where as

related sub-processes are in blue squares.

Now you have two paths ahead, if we click on the Ok (Alt + O) button then we will be
transited to the ‘Mapping’ screen, and if we click on CMMI (Alt + C) button then we will be

guided to the CMMI screen.

- CMAMI

CMMI 1.1

|

Continuous Representation

‘Staged Representation

|
| I

Process Project

M anagemant me

E‘Gstqi

Enginesrh - i Mar

fcas that delivers one of inore priducts 1 & customer of end user,

- .

CMMI Screen (Fig. 6.7)
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CMMI Screen

Similar to PRINCE 2 screen, on CMMI screen (Fig. 6.7) there is a hierarchal
structure of CMMI 1.1 is displayed. On the top CMMI is represented by two categories;
Continuous and Staged. Further division is the detail of respective representation. The main
heading of this screen is CMMI, which is linked to a picture. Under the continuous
representation, Project Management is linked to Project Management screen. When we move
the mouse cursor over embedded text, then we can see the description of the topic in the
detail pane. There is an Ok (Alt + O) button to jump to Project Management screen. Another
button is of PRINCE (Alt + P) that is being linked to PRINCE 2 main screen.

All the application screens are center-aligned to improve the visibility and light brown color
is used as background throughout the application. To avoid the text truncation, the screen
maximize button is de-activated for all application.

CMMI 1.1Picture Screen (Fig. 6.8)
CMMI 1.1 Picture Screen

If we click on the CMMI 1.1 text on CMMI main screen, we will be reaches to
CMMI 1.1 Picture screen (Fig. 6.8). If we click on the picture, the screen will be disappeared
& the control comes to previous screen. This screen got a comprehensive image about the
CMMI implementation. '
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Project Management

© 1)Prgject Montoring And Cantrol (PMC)
2Pioject Planning (PP
3Suppber Agreement Management (SAM]

PIOGIESTIVE POject MANAGEMENL: - v s it i v .

1lintegrated Project Management IPM)
Qntegrated Supplier Management (1SM)
Irtegrated Teaming (T)

4)Quentitative Pioject Managemetn (QPM)
5iRisk M nt (RSKM)

:Datai
| PP is to-establish and maintain plans that dafine project acitvities.

<«<Back l N

Project Management Screen (Fig. 6.9)

Project Management Screen

= Project Planning

Proiect Planning {PP).

SP 3,11 Raviaw Plans that Altect the Project
éSP 3.2-1 Raconcie Works and Recource Lavels
P 3.3-1 Obtain Plan Commitment

: '«Ba;:k !

Project Planning Screen (Fig. 6.10)

Project Management screen (Fig. 6.9) is an important one for CMMI understanding.
To make consistency, same style is applied on this screen. Two text areas are having
information about.the two categories of project management. In fundamental project
management category ‘Project Planning’ is only click able. When we move the mouse cursor
over embedded text, then we can see the further description of the topic in the detail pane.
There is an Ok (Alt + O) button to jump to Project Planning screen. Another button is of
<<Back (Alt + B) that will allow us to go to previous screen of CMMI. ‘<<’ is also an
indication for the linkage to previous section.
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Project Planning Screen

One of the most informative screens, Project Planning screen (Fig. 6.10) contains the
Specific & General goals. There are eight squares, divided into two groups. Three squares in
dark yellow color represents the specific goals and remaining five squares in dark gray color
mentions the generic goals for project planning process area. There is an Ok (Alt + O) button,
which is by-default selected to jump to ‘Mapping’ screen. Another button is of <<Back (Alt
+ B) that will allow us to go to previous screen of project management in CMMI.

A unique style is used to display the Specific / Generic practices of selected Specific /
Generic goals. By clicking on a square, a popup will be displayed with respective practices of
the goal. ’

W, Questionnaire

Please provide us the following information to proceed further ;

Name  jahmad Lugman Enal [akignan@hotmail com
Disclaimer

It is to certify that | read the complete mfoimation ahout OGC-PRINCE 2 and ~
SEI-CMMI 1.1 provided by software & now | am having enough knowledge about

thess, A
|Accept |Dechne 1~
Aate your knowtedge
o1 r2 £33 4 %y 8§ 7 g Wl
Mavice Espert
Cancel l |

Questionnaire Screen (Fig. 6.11)
Questionnaire Screen

The purpose of questionnaire (Fig. 6.11) is to get the practitioner information. This

screen appears after the PP & PL screens. In this screen the user has to enter his name and
valid email address. Then s/he must agree to lay down terms and conditions. If user does not
agree the terms and conditions then s/he has to click “I decline” and in case if s/he selects “I
decline” then s/he will be directed towards the introduction screen.
When “I accept” is selected against the disclaimer, then different expertise levels turns
activated and user can select any one of these levels. Different levels ranging from 1 to 9
shows the expert level; one is lowest and nine is the most expert one. After the selection of
levels user can either clicks on the cancel or next button. If cancel button is selected then s/he
will be forwarded to introduction screen. By clicking on the next button the user will see the
pl-1 screen. Next>> (Alt + N) button is by-default selected. If the user "has entered the
incorrect email address or if s/he does not provides his name then s/he will be asked for
“your must provide the valid information” (Fig. 6.12).
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Please provide us the foliowing information to proceed further .

Hame  {ihmad Lugman Emal |

Raleyowrkncmhdge
=1 2 «3 4 (-] 8 c 7 8 9
Novice - Expert

Gancel i I Next>> !

Error Message (Fig. 6.12)

P11 Projact Approach nput & {Tachnical Apgroach - fﬁ—o -5
FL1-2 Project Quaidy Flan L") 7 1Ovarall Project Plan - ﬁ v
. PL1Y Compony Plaseing Siardarth . lnpul . [Docemered Commimarts v| [ =]
FLIA Prowc Beiel (or PG) Input ® [Work Package Osscriptons +1 [0 )
FL1S PlonDasign ot ¥ [Overail Profed Fian o [0 =
1) Did &y estimeiing, and risk

20 gh dated i PD orogr

) Dows preijaci plan have tome suishis beveis?

4) Wina thair any qually chacksa being shown on the plsng?

5)Was thers be & defeved procass kir & change budget?

[T st & members?

J ony nppreread o
8) Did the technreal approach detna A top-level skaingy o dsvelnpment of the oroducr?

"B;:-m s i 2 ond hel hd
10 Shoud' it the & of the inske of naedad suppon Fa
piaes. io. ty 7 . :

_e= (]
PL-1/7 (Fig. 6.13)
PL 1/7

This is the second screen (Fig. 6.13) of questionnaire. Screen is labeled as by 1/7, written at
right top «corner. There are 6 columns named by “tasks” ,’typical
artifacts”, “usage”, “required”, “relevant work product” and “relevance %”. If the user wants
to select any work product then he must select the required checkbox to enable the work
product and relevance combo boxes. Relevant work product column contains the most
relevant work products of CMMI against the specific typical artifact of PRINCE based upon
case studies. Relevance (in percentage) helps the user to assign -weights, -in given range (0,
10,20,30,40,50,60,70,80,99). In the lower part of the screen, user needs to answer several
questions. Questions can be answered in three options, i.e. yes, No, or N/A.

The screen layout remains same across other questionnaire screens up till PL-7/7 (Fig. 6.14).

When the user finishes filling the questionnaire form then s/he will be guided to mapping
screen.
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Mapping Screen (Fig. 6.15)

Mapping Screen

Mapping screen (Fig. 6.15) is the most important screen, where several data
validation checks and algorithms are being implemented. This large form needs to be filled
out by user. Vertical horizontal bar is used to drag the page down & up. In mapping screen

questionnaire, we have seven columns;
1. Task (7 Sub processes of OGC PRINCE 2 Planning Process)
2. Typical Artifact (27 management information needs)
3. Usage (use of artifact, either input, output or update)
4

Practice (most related Specific / Generic practices of SEI CMMI 1.1 Project Planning,
in three colors i.e. red-irrelevant, blue-relevant & green-most relevant)

Work Product (selected output of specific / generic practices)

%

Status (User needs to select the current status of the PRINCE 2’s typical artifacts
from combo box. Combo box label is by-default written as ‘Select’. Predefined values
in combo box are; Not Applicable, Not Initiated, Initiated, Incomplete, Complete,
Checked, Verified, Approved, Baseline, Change Control, & Change Approved).
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7. Weight (Four different kinds of categories are assigned depending upon the status of
the work product against a typical artifact of a sub-task of PRINCE 2. Theses
categories are; Nil (in Red color), Weak (in Yellow color), Medium (in Blue color) &
Strong (in Green color)).

There is a message written in left down corner about the selection of status to user. When
user selects the status values against all 27 artifacts, then he/she needs to save the values. For
this purpose Save (Alt + S) button is used. Upon the savage, the values will be transmitted to
‘mapping’ database. When save button is clicked once, the next button (Report) that was de-
active earlier gets active. For the generation of mapping report, user needs to click on Report
(Alt + R) button. Mapping report will be displayed in new form. Last button is of About (Alt
+ A), that will proceeds the system towards about dialogue. Here Mapping screen picture is
broken into two parts for the sake of reducing the user’s manual size.

About Screen (Fig. 6.16)

About Screen _

If we click on the About button (Alt + A) on the Mapping screen, we will be able to
got the idea regarding the copy rights of the application, development team and their contact.
About (Fig. 6.16) dialog box, shows the university logo on left hand. This dialog is can’t be
movable on the monitor screen. There is an Ok (Alt + O) button, which is by-default selected
to close the dialog box.

Mapping Report
OGC PRINCE 2 Mapping SEICMMI 1.1 Status
{Projest Planmng

Nol inieted

Techrecal Agprosch

Overl Projecy Plen ntisted
Documertes Commimerts Incomgiele
Work Package Discriptions et Inkiated

Ovarall Project Plan Nt Intiated

SN
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" Mapping Report Screen (Fig. 6.17)
Mapping Report Screen

Last screen of the application is of ‘Mapping report’. Report (Fig. 6.17) displays all
the information about mapping of planning phases of two standards. In report, under the
heading of ‘Mapping Report’ we have four columns by the names of OGC PRINCE 2
Planning Process, Mapping, SEI CMMI 1.1 Project Planning and Status. First column lists
the twenty seven typical artifacts of the specific tasks of PRINCE 2. Mapping column has
three kinds of value, i.e. Strong, Medium and Weak. These values are written in white colors
with respective background color. Background colors are red for weak, blue for medium and
green for strong. Mapped work products of CMMI are in third column against specific
typical artifacts. Last column of status fetches the values from the “Mapping’ database that
the user had selected before.

To facilitate the further use, a user can print the report or he/she can export it in many
formats (i.e. html, notepad, etc.) for further consultation. Instead of text we used computer
images as icon to print or save the report. Report is by-default zoomed on 100%, where as
user has the facility to view the report by 10%, 25%, 50%, 75%, 150%, 200% and on page fit
size by selecting the zoom value from the zoom list. Vertical & horizontal bars will adjust the
text movement. On the status bar, a data grid is used to display the current page of the report
i.e. 1 and a user can navigate through the report by selecting up, down, end or start button on
the data grid. Here Mapping report screen is broken into two parts for the sake of reducing
the user’s manual size.

6.3 Installation Guide

It is highly recommended that before continuing with installation of the application,
please carefully read the “Installation Procedure.txt” file from Setup folder on CD. Few
important instructions are;

1. Copy the “map” folder to c:\
2. Run the Setup.exe.
3. Now installer will guide you towards the smooth execution of the program.
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Mapping OGC PRINCE 2 to SEI CMMI 1.1 Setup
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Setup Confirmation Screen (Fig. 6.18)

After double click the setup.exe, the install program will start executing. First screen (FiAg:
6.18) will be of installation confirmation. Click Ok button to further proceed with Installer.

Mapping OGC PRINCE 2 to SEI CMMI 1.1 Setup

38, chis bauton bo metall Magng 52 FROWGE 2 to 561 COMI 1.1 soRmare
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Etseip

Change Directory Screen (Fig. 6.19)

Now installer will ask you to select the installation directory. Change the directory (Fig.
6.19), if you want and then click on setup icon/button in the dialog box.
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Mapping OGC PRINCE 2 to SEX CMMI 1.1 Setup
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Program Group Screen (Fig. 6.20)

Third step is to select the program group (Fig. 6.20) (place of the shortcut of the program),
few option are listed. Theses are startup, accessories etc.

Mapping OGC PRINCE 2 to SEI CMMI 1.1 Setup

Status Screen (Fig. 6.21)

Fourth screen will indicate the user, that how much percent (Fig. 6.21) of the program is
being installed. If user wants to abort, he/she can click on the Cancel button.

Mapping OGC PRINCE 2 to SEI CMMI 1.1 Setup
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Removal Screen (Fig. 6.22)
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If we want to remove or cancel the installation process then we need to click on the cancel
button (that is already selected) during installation process. When we cancel the installation
process the installer will confirm that application is removed (Fig. 6.22).

Mapping OGC PRINCE 2 to SEI CMMI 1.1 Setup

Setup Completion Screen (Fig. 6.23)

Last screen in the installation process is the confirmation of the successful (Fig. 6.23)
installation.
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' Program Group Link (Fig. 6.24)

When the application installed successfully then the shortcuts of the application will be
placed in the programs group (Fig. 6.24). So we can access the application form the program

group.
6.4 Application Map

Program flow always helps the novice user to understand the functionality ard
sequence of an application. Figure 6.25 shows the abstract level application flow. The
mapping cycle starts with standards introduction screen and end upon the generation of
mapping report. Key decisions are made on mapping questionnaire, especially on the list
selection of the statuses of artifacts against work products to assign different categories.
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Application Map (Fig. 6.25)

6.5 Testing

Software testing is one of the most important phases of software development life
cycle. Beta testing is performed in automated testing tool using test scripts for RSW E-tester.
Functional system testing is thoroughly executed after development of beta version. Code
debugging and regression testing is performed on all versions of the application. To improve
quality control Formal Technical Reviews (FTR) are being gathered from different
professionals. Table 6.2 shows an example of the executed test case developed in quality
control phase of application development.

Test Case (Table 6.2)
Test Case # ’ Mapper/v0.5/questionnaire/2
Execution Date & Time | 24 Dec, 2005 18:34
Screen Name Questionnaire.frm
Test Case Description Does email address contain “@” and “.” in the text field.
Expected Result Email address must contain @ and dot, otherwise an error
: message should be displayed. '
Actual Result Email address verify the “@” validity but lacks to dot before the
completion of the valid email address.
Error # in Bug Report Questionnaire/1
How to Reproduce 1. Launch the questionnaire form.
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2. Click in the email text field.
3. Write an email address, e.g. alugman@hotmail.com and
then click on save button.
Attachment(s) D:\bugs\v(.5\quest\email.jpg
Prepared by Ahmad Lugman
Executed by Fida Hussain
Comments Error generated due to regression test on Windows XP (SP-II).
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7. Conclusion and Future Enhancement

Both OGC-PRINCE 2 and SEI-CMMI 1.1 are leading standards of the IT industry
and are being followed worldwide. CMMI covers broader range of processgs with
emphasizing on quality aspects then PRINCE. Where as, PRINCE 2 have proven its presence
in the market in UK industry {W2] since long compares to CMMI.. CMMI has a long list of
cliental, in few years. Around 125 organizations are on ‘Optimizing’ level [W1]. Most of
them have adopted the staged representation to achieve the highest level of organizational
quality standards. Now days CMMI came into competition with splendid achievements to
Six-Sigma, Total Quality management (TQM), Software Process Improvement Capability
dEtermination (SPICE) & TickIT.

SEI is the owner of the one of the largest information repository (Software Engineering
Information Repository), which contains around hundred thousands of case studies, white
papers and research paper presentations [W3]. No organization or individual has done any -
kind of research on the mapping/transformation/transition/comparison of these two standards
before [Appendix B]. Segmented market for this research is comprised of the organizations
that are PRINCE 2 certified or they have an intention of the adoption towards PRINCE 2.
The planning phases in these two standards are most common to each other, because they are
accomplishing the same task by different means. We have adopted the continuous
representation, because it covers most of the generic goals as compared to staged
representation. :

7.1 Conclusion

Both PRINCE 2 and CMMI 1.1 continuous representation - project management process area
addresses the project (product development) management by improved process management.
Particularly the planning phase activities (depending upon the developing environment) in
these standards are generally related to each other at higher level. Planning stage / phase
dominates these standards on rest of the areas in project management. It is almost impossible
that one can have exact one-to-one strong mapping and transition between these standards,
because of different approaches that are being followed for accomplishment of the same task.
But on the basis of experience and assessment, the gap between these two can be narrowed
down to a reasonable extent. '

7.2 Proposed Future Enhancements

Possible future research can be comprised upon the mapping of other areas of these
two standards. One similar enhancement to this research is of; reverse mapping to this
research ‘Mapping SEI-CMMI 1.1 to OGC-PRINCE 2’. On the higher side, eight
components, three different techniques and seven other processes of PRINCE 2 can be
mapped to any individual or to whole categories of support, engineering, process
management and other seven process areas of project management categories by using
continuous representation or different levels such as defined, quantitatively managed,
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optimizing of CMMI 1.1. An example can be of Configurafion' Management (CM)
component of PRINCE 2 mapped to CM of managed stage in CMMI 1.1 or to CM of support
~PEGCESS area. : : i

The better understanding of transformation is only possible by discussing more case studies
consist of complex scenarios. If any person or organization is interested to know more, please
don’t hesitate to contact us. The contacts of the official presence of these two noble
organizations are as under;

1) The OGC Service Desk
Rosebery Court
St Andrews Business Park
Norwich
NR 7 OHS
United Kingdom.
Phone: 0845 000 4999
Email: ServiceDesk@ogc.gsi.gov.uk

2) SEI Customer Relations
Software Engineering Institute
Carnegie Mellon University
Pittsburgh, Pennsylvania 15213-3890
United State of America
Phone: 412-268-5800
FAX: 412-268-5758
Email: customer-relations@sei.cmu.edu
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Abstract-The Capability Maturity Model Integration
(CMMI) version 1.1, developed by the Software
Engineering Institute (SEI), USA and the PRoject IN
Controlled Environment (PRINCE) version 2
developed by Central Computing and
Telecommunications Agency (CCTA) now Office of
Government Commerce (OGC) as UK Government
standard for IT Project Management, share a
common concern with Project and Quality
management by improved process management. Both
are driven by similar concerns and intuitively
correlated. Organizations concerned with PRINCE 2
certification often question its overlap with the
CMML. We have looked into OGC PRINCE 2
process/ components and map it to the different goals/
practices in the SEI CMMI 1.1. Analysis provides
answers to some common questions about the
comparisons and mapping of these standards. The
result of the analysis indicates that, although
PRINCE 2-compliant organization would not
necessarily satisfy all of the Process Areas of CMMI",
but it would satisfy most of the goals and practices of
continuous representation. PRINCE 2 certified
organizations would have generally significant
advantages & less difficulty in obtaining CMMI
certification.

In order to achieve good transformation-there is a
need of applying proper software metrics. These
metrics needs to be implemented on each and every
process / goal /Practice.

L INTRODUCTION

It is always difficult to determine the appropriate
granularity of maps between models. Mapping at a
high level may not provide enough insight into
similarities and differences. Mapping at a very low
level, on the other hand, results in an
overwhelming number of connections that also
fails to properly illuminate model correspondence

[1].

' SW-CMMI
 CMMLl is a service mark of Carnegic Mellon
University

0-7803-9421-6/05/$20.00 ©2005 IEEE.
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The map thus serves as an indicator of
correspondence rather than as an implementation
guideline. One should keep in mind that this is a
one-to-many mapping, meaning that one Prince 2
sub-process correspond to more than one CMMI
specific or generic practice. As with all mappings,
it is subjective. Although maps are convenient,
they cannot replace an understanding of the
frameworks being mapped.

In Mapping, we are using traditional approach [2]
for cross-reference of mentioned standards. A
judgment of the strength of the correspondence is
shown as: S — Strong match; M — Medium match;
W — Weak match. Mapping table — 1 does not
indicate a mapping between PRINCE 2
components and CMMI 1.1 generic / specific
goals. This analysis is mainly based upon some
leading organization’s case studies [3 — 10] from
different parts across the globe.

II. PRINCE

PRINCE® was first developed by the CCTA in
1989, Since its introduction, PRINCE has become
widely used in both the public and private sectors
and is now the UK's de facto standard for project
management. Although PRINCE was originally
developed for the needs of IT projects, the method
has also been used on many non-IT projects. The
latest version of the method, PRINCE 2, is
designed to incorporate the requirements of
existing users and to enhance the method towards a
generic, best practice approach for the management
of all types of projects. PRINCE 2 is a process-
based approach for project management providing
an easily tailored and scaleable method for the
management of all types of projects. The method



describes how a project is divided into manageable
stages enabling efficient control of resources and
regular progress monitoring throughout the project.
The various roles and responsibilities for managing
a project are fully described and are adaptable to
suit the size and complexity of the project, and the
skills of the organization.

A PRINCE 2 project is driven by the project's

common language across all the interested parties
involved in a project. The method provides the
necessary controls and breakpoints to work
successfully within a contractual framewaork.
PRINCE 2 outlines eight components & eight -
processes [Figure-1]. Two Process, "Planning" and
"Directing a project" are continuous processes
supporting the other six. Each of these processes
has their respective sub-process. totaling 45 in all.

business case [11], which describes the Finally, PRINCE 2 describes three techniques
organization’s justification, commitment and namely: "Product Based Planning”, "Quality
rationale for the deliverables or outcome. The Review" and "Change Control".
business case is regularly reviewed during the
project to ensure the business objectives, which
often change during the lifecycle of the project, are
still being met. PRINCE 2 is designed to provide a
( Corporate or Programme Management J

- . Directing a Project . .

T A TR T S ‘ G n WA TR T N TR T e RN
Starting up i Initiatinga- Controlling 3 Managing Stage
-aProject = “Project a'Stage - - Boundaries

TR R TR

RS
IR

Figure -1 Prince 2 process model

A. Planning (PL) Process

Every project depends on planning, and of course
a PRINCE 2 project is no different. Project
planning in PRINCE2 is product-based which
means the project plans are focused on delivering
results and are not simply about planning when the
various activities on the project will be done. The
process of planning is well defined in the PRINCE
2 methodology, using the usual planning suspects
of work breakdown, activity networking and
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scheduling. The method of work breakdown is the
product breakdown structure, essentially the same
as a deliverable oriented Work Breakdown
Structure, supplemented by the Product Flow
Diagram (PFD). PFD [12] allows a high-level
structure for the project plan to be agreed at the
deliverable level, which could be described as a
milestone-led approach. It's useful stuff, and when
pragmatically integrated with existing planning -
approach can deliver great benefits in the (often
badly done) scope definition phase of planning.
Planning is also closely integrated with the Quality
systems, with the methodology defining the




production of the product description as a product
of the process. Together, the product breakdown,
product descriptions and product flow create an
effective (and necessary) scope definition prior to
commitment of resources to the project.

Don't confuse this process with the PRINCE 2
component 'Plans', which are a product of
Planning, or 'stages' [13], which define a PRINCE

2 planning principle explored in the 'Controls' .

component. Risk analysis, and estimation are
related areas to PL.

PRINCE 2's approach is a single unified
methodology starting from developing the initial
product breakdown structure through to identifying
the corresponding network schedule. PRINCE 2 is
not intended to cover all subjects [14] relevant to
project management. There are also certain aspects
of project management [15] that are well covered
by existing and proven methods and are therefore
excluded from PRINCE 2. Examples of these
aspects are:

e People management techniques such as
motivation, delegation and team leadership

¢ Generic planning techniques such as Gantt
charts and critical path analysis

s Risk management techm ues

Capability Levels

e The creation and management of corporate
quality management and quality assurance
mechanisms

e Business case management, budgetary control
and earned value analysis.

PRINCE 2 does not cover the specialist
techniques involved in the creation of the products.
This is the job of other methods, although PRINCE
interfaces with them to enable information on such
areas as estimating, to be provided for. project
management.

ML CMMI

CMMI® was developed by the SEI in 2001.
CMMI is a model for improving and appraising the
performance of development organizations [16]
and is being adopted worldwide, including Europe,
India, Australia, Asia Pacific, and Far East. CMMI
1.1 is organized in two representations, continuous
and staged. They provide alternative approaches to
process improvement that leverage users’
familiarity with either approach [17].

Figure — 2 CMMI Model Components

The continuous representation is' based on

process capability—the range of expected results-

that can be achieved by following a process [18].
Continuous representation provides flexibility for
organizations to choose which processes to
emphasize for improvement. It enables selection of
the order of process improvement that best meets
the organization’s business ob_]ectlves and that
.most mitigates risk.

The staged representation is based on
organizational maturity—the combined capabilities
of a. set of related processes [19]. This

IRA

representation has a recommended order for
approaching process improvement, beginning with
basic management practices and progressing along
a proven path.

A capability level consists of related specific and
generic goals / practices for a process area that can
improve the organization’s processes. Capability
levels focus on growing the organization’s ability
to perform, control, and improve its performance in
a process area. There are six (0 —5) capability
levels for continuous representation.



A process area [Figure —2] is a cluster of related
practices in an -area that, when performed
collectively, satisfy a set of goals considered
important for making significant improvement in
that area. Specific goals apply to a process area and
address the unique characteristics that describe
what must be implemented to satisfy the process
area. Specific practice is an activity that is

considered important in achieving the associated -

specific goal. Generic Goal describes the
institutionalization that the organization must
achieve at that capability level.

In continuous representation project management
process areas cover the project management
activities related to planning, monitoring, and
controlling the project. Project planning is one of

the eight project management process areas of
CMML

A. Project Planning (PP)

The purpose ofproject planning is to establish
and maintain plans that define project activities.

The project planning process area involves
developing the project plan, interacting with
stakeholders appropriately, getting commitment to
the plan and maintaining the plan. Planning begins
with requirements that define the product and
project. Planning includes estimating the attributes
of the work products and tasks, determining the
resources needed, mnegotiating commitments,
producing a schedule, and identifying and
analyzing project risks. The project plan provides
the basis for performing and controlling the
project’s activities that address the commitments
with the project’s customer. Project plan will
usually need to be revised as the project progresses
to address changes in requirements and
commitments, inaccurate estimates, corrective
actions, and process changes. Specific practices
describing both planning and re-planning are
contained in this process area. Requirements
development, & management, risk management,
and technical solution are related process areas to
PP [20].

. IV. MAPPING
Mapping PRINCE 2 (Planning Process) to CMMI 1.1 (Project Planning)

ﬂ o
g & Typical Artifacts ;813 Typical Work Products
48 237 | £
RN o4& »n
PL1 1. Product flow diagram SP2.4-] M SP 1.1-1

2. Management stage plan (check point reports, time SP13-1 |W 1. Task descriptions

sheets, project issues) 2. Work package descriptions

3. Contingency plan (change budget) SP22-1 [M 3. Work Breakdown Structure (WBS)

: SP3.2-1 M

PL2 1. Product break down: structure SP1.1-1 S SP1.2-1

2. Product flow diagram SP2.4-1 M 1. Technical approach

2. Size & complexity of tasks and work products
3. Product checklist SP 1.1-1 WM | 3. Estimating models

SP24-1 4, Attribute estimates
PL3 1. Team plan SP24-1SP|W SP 1.3-1
2.5-1 MW |1, Project lifecycle phases
SP2.1-1
2. Transformation document SP 2.4-1 M SP 1.4-1
‘ ' 1. Estimation rationale
2. Project effort estimates
3. Project cost estimates
PL4 L. Function point analysis SP 1.2-1 w SP 2.1-1
SP 1.4-1 W 1. Project schedules
2. Schedule dependencies
3. Project budget
2. Structured Analysis and Design - - SP2.2-1
’ 1. Identified risks
2. Risk impacts and probability of occurrence
3. Risk priorities
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3. Program Evaluation Review Technique (PERT) SP3.2-1 w SP2.3-1 .
SP 12-1 W i, Data management plan
SP2.1-1 M 2. Master list of managed data
PL5 1. GANTT Chart SP2.1-1 M 3. Data content and format description
SP2.3-1 W 4. Data requirements lists for acquirers & for suppliers
SP 2.5-1 W 5. Privacy requirements
SP2.7-1 S 6. Security requirements.
2. Resource plan SP 2.3-1 w 7. Security procedures
SP 2.5-1 w 8. Mechanism for data retrieval, reproduction, &
SP 2.6-1 M distribution
9. Schedule for collection of project data
10. Listing of project data to be collected
3. PERT SP3.2-1 w SP 2.4-1
' SP1.2-1 w 1. WBS work packages
SP2.1-1 M 2. WBS task dictionary
3. Staffing requirements based on project size & scope
4, Critical facilities/equipment list
5. Process/workflow definitions & diagrams
6. Program adminisiration requirements list
PL6 1. Contingency plan SP2.2-1 M SP 2.5-1
1. Inventory of skill needs
2. Staffing and new hire plans
3. Databases (c.g., Skills and Training)
2. Project initiation document SP1.2-1 w SP 2.6-1
: - SP 1.3-1 w 1. Stakeholder involvement plan
SP23-1 M
SP3.3-1 W
3. Resource plan SP23-1 w SP 2.7-1
SP2.5-1 w 1. Overall project plan
5P 2.6-1 M
4. Risk identification document SP22-1 S SP 3.1-1
) 1. Record of the reviews of plans that affect the project
PL7 1. Plan text (summary) SP2.7-1 M SP 3.2-1
: 1. Revised methods & corresponding estimating parameters
(e.g., better tools, use of off-the-shelf components)
2. Renegotiated budgets
3. Revised schedules
4, Revised requirements list
5. Renegotiated stakeholder agreements
2. Product checklist SP 1.1-1 w SP 3.3-1
SP24-1 M 1. Documented requests for commitments
2. Documented commitments
3. Project level plan SP2.7-1 S

Table -1 Mapping of PRINCE 2 to CMMI 1.1 (Planning)

V. CONCLUSION

Both PRINCE 2 and Software CMMI 1.1
continuous representation - project management
category addresses the project (product
development) management by improved software
process management. Particularly the planning
phase activities (depending upon the developing
environment) in these standards are generally
related to each other at higher level. Planning stage
/ phase dominates these standards on rest of the
areas in project management. It is almost
impossible that one can have one-to-one mapping
between these standards, because of different
approaches that are being followed for
accomplishment of the same task. But on the basis
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of experience and assessment, the gap between
these two can be narrowed to a reasonable extent.

V1 FUTURE STUDIES

Mapping of PRINCE 2 components and support /
engineering / process management categories of
continuous representation of CMMI will be carried
out in future. For better understanding of
transformation, it is only possible by discussing
more case studies consist of complex scenarios.
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