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ABSTRACT

The theory presented by PMBOK®© - Project Management Book of
Knowledge [1], edited and maintained by PMI - Project
Management Institute, which deals with the issues of how to
administrate a Project efficiently and planned, is aready widely
known and recognized by the world professional community as a
strong orientation of best practices and effective working tool in
thisfield.

The PMBoOK®© - Project Management Book of Knowledge directs
the Phases and the Disciplines that must be addressed in leading a
Project, whether it be, both to meet the construction of projects in
Engineering Area or to meet the System Development Projects in
the Areaof IT - Information Technology.

In the latter Area, namely the area of IT - Information Technology,
the theory presented by PMBoOK®© - Project Management Book of
Knowledge is dready intensively applied for some decades.
However, the System Development Methodologies in IT -
Information Technology area are being reviewed by the emergence
of new technical resources and new visions of interpretation of the
business by the Organizations.

In that way, this study intends to evaluate the current impact of
these revisions (in System Development Methodologies in IT -
Information Technology area) may result in new versions of the
PMBOK® - Project Management Book of Knowledge, which, aso
implemented revisions and at this moment isin its 5th.Edition.

In conclusion, after some simulations in a practical environment, it
is verified the usefulness of this paper (and its “ Table of Definition
of Specific Features of Project”, which try to support the decision
about what is the best System Development Methodology in IT -
Information Technology area to be applied to a specific Project) as
an effective management and planning tool in corporate real world.

Keywords: Project Management; PMBoOK©; System Devel opment
Methodologies; Methodologies of Traditional Processes; RUP®;
Methodologies of Agile Processes; SCRUM; Strategic Planning;
Costs; Risks, Evauation; Project Size; Project Effort.

1. AUTHOR' SEXPERTISE

The perception of the existence of these changes in PMBOK®© -
Project Management Book of Knowledge theory, according to the
moving of way to build systems (from the procedures of
Methodologies of Traditional Processes to the procedures of the
Group of Methodologies of Agile Processes, that will be more
deeply defined in the sequence of this text), is the result of the
accumulation of experiences throughout the professional career of
more than 40 (forty) years of author of this work in projects of
various types, besides their additional Technical Certifications —
among others — in the fiedd of Project Management (PMPO© -
Project Management Professional/PMI© - Project Management
Ingtitute) and System Testing (CTFLO - Certified Tester
Foundation Level/ISTQBO - International Software Testing
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Qualifications Board).

Additionally, the author’s perception of the existence of these
issues in PMBOK® - Project Management Book of Knowledge
theory related to new approaches of emergent System
Development Methodologies, was consolidated in academic
studies and research works (the author is Master in IT -
Information Technology and PhD in Production Engineering with
emphasis in Production Information Systems). Those works
resulted in publications in National Congresses (such as, the
ENEGEP - Nationa Meeting in Production Engineering,
sponsored by ABEPRO - Brazilian Association of Production
Engineering) and International Conferences (such as, IMCIC -
International Multi-Conference on Complexity, Informatics and
Cybernetics, sponsored by 1l1IS - International Institute of
Informatics and Systemics).

2. OJECTIVESOF THISARTICLE

That need for revison and adjustments of the impacts in the
theory presented by PMBOK®© - Project Management Book of
Knowledge — mentioned in the previous paragraphs — is the
motivation of this paper, which intends to review the approach of
this theory when were used the procedures of the precursor Group
of Methodologies of Traditional Processes in comparison with the
new procedures of his successor Group of Methodologies of Agile
Processes (which will be presented as follow).

In order to substantiate its arguments, this paper — asits first step
— describes the Phases and the Disciplines components of the
PMBOK®© - Project Management Book of Knowledge. In
sequence, are interrelated these Phases and Disciplines with
common phases and disciplines that exist in amost every
Methodologies categorized as members of the Group of
Methodologies of Traditional Processes. As sample, will be
studied the RUP® - Rational Unified Process® [2][3] that is the
UP - Unified Process commercialized by Rationa company (an
IBM company).

This interrelation is also conducted for the phases and disciplines
which are common in amost every Methodologies categorized as
members of the Group of Methodologies of Agile Processes. As
sample, will be studied the SCRUM [4][5].

Finaly, the differences between the 2 (two) interrelations of the 2
(two) Groups of System Development Methodologies in IT -
Information Technology area with the Phases and the Disciplines
components of the PMBoK®© - Project Management Book of
Knowledge are highlighted and detailed.

As additional result and contribution, this article aso analyses
when each of these Methodologies should be better applied based
on the classification of the type of System Development Project
(considering some characteristics) that we are treating (please, see
Topic “5. TABLE OF DEFINITION OF SPECIFIC FEATURES
OF PROJECT").
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3. PHASES AND DISCIPLINES OF PMBoK®©, RUP® and
SCRUM

Currently, the System Development Methodologies in IT -
Information Technology area are divided in 2 (two) main Groups:
Group of Methodologies of Traditional Processes and Group of
Methodologies of Agile Processes.

For the first group of System Development Methodologiesin IT -
Information Technology area, which are categorized as members of
the Group of Methodologies of Traditional Processes (precursor of
Group of Methodologies of Agile Processes), the theory presented
by PMBOK®© - Project Management Book of Knowledge is aready
well adjusted.

However the new redlity brought by the emerging Group of
Methodologies of Agile Processes, which changes the way we
should develop systems according to their procedures, involves a
review and adjustments also in the impact of these new procedures
in the theory presented by PMBoOK® - Project Management Book
of Knowledge so that the project can still be conducted under its
determinations.

Even the Methodologies of Traditional Processes will be analyze
according to impacts that its new approaches may cause in the
interpretation of PMBOK®© - Project Management Book of
Knowledge, since this guide, is now in its 5th.Edition.

Although are being categorized the System Development
Methodologies in IT - Information Technology area in 2 (two)
Groups, which are, the Group of Methodologies of Traditional
Processes (as "precursor" or "old') and the Group of
Methodologies of Agile Processes (as "successor” or "new"), both
can be applicable to construct of systems.

3.1. PMBoK®

The PMBoOK® - Project Management Book of Knowledge
(currently in its 5th.Edition), supported and sponsored by PMI -
Project Management Institute is a guide to how manage a Project
that is recognized as the most used Methodology in this subject.

Its Phases and Disciplines address an accurate manner how to lead
aProject inthe area of IT - Information Technology as well. Thus,
the theory presented by PMBOK®© - Project Management Book of
Knowledgeis already intensively applied for some decades to build
applications resultants of a System Devel opment Projects.

Even with, the emergence of new technical resources and new
visions of interpretation of the System Development
Methodologies in IT - Information Technology, seems that
PMBOK® - Project Management Book of Knowledge theory can
adapted itself and to keep working as the main fundamental guide
in thistheme. That is what this paper wants to check.

The execution of a Project under the PMBOK® - Project
Management Book of Knowledge specifications follows a
sequence of steps called Phases and clusters the activities that must
be performed in groups called these as Disciplines.

The PMBOK® Phases are: 1. Initiation; 2. Planning; 3. Execution;
4. Monitoring & Control; 5. Closing. In Table 1, these Phases are
shown in thisformat to better understanding.
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Table 1 - The PMBoK© Phases

1. INITIATION

2. PLANNING
3. EXECUTION

4. MONITORING & CONTROL

5. CLOSING

The PMBOK® Disciplines are: 1. Integration; 2. Scope; 3. Time;
4. Cost; 5. Qudlity; 6. Human Resource; 7. Communications; 8.
Risk; 9. Procurement; 10. Stakeholders. In Table 2, these
Disciplines are shown in thisformat to better understanding.

Table 2 - The PMBoK®© Disciplines

. INTEGRATION
SCOPE

TIME

COST

QUALITY

HUMAN RESOURCE
. COMMUNICATIONS
RISK

. PROCUREMENT

. STAKEHOLDERS
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3.2. RUP®

The methodologies members of the Group of Methodologies of
Traditional Processes are oriented for documentation. These
methodologies were created in a very different software
development context of the current, based only on a mainframe
and non-intelligent terminals.

At the time, the cost to make changes and corrections was very
high, since access to computers was limited and there were no
modern tools to support the development of software such as
debuggers and code analyzers.

So the software was al planned and documented before being
implemented. The most respected literature on this topic was
written by Pressman [6] and Sommerville[7].

As informed before, in this same text, the example that will be
explored isthe RUP® and the Figure 1, shown in the Appendix A,
presented the work flow of this Methodol ogy.

The execution of a project under the RUP® specifications follows
a sequence of steps called Phases and clusters the activities that
must be performed in groups called these as Disciplines.

The RUP® Phases are 1. Inception; 2. Elaboration; 3.
Construction; 4. Transition. In Table 3, these Phases are shown in
thisformat to better understanding.
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Table 3 - The RUP® Phases

1. INCEPTION

2. ELABORATION
3. CONSTRUCTION
4, TRANSITION

The RUP® Disciplines are: 1. Business Modeling; 2. Project; 3.
Requirements; 4. Analysis and Design; 5. Configuration and
Change;, 6. Implementation; 7. Test; 8. Deployment; 9.
Environment. In Table 4, these Disciplines are shown in this
format to better understanding.

Table 4 - The RUP® Disciplines

- BUSINESS MODELING

. PROJECT

. REQUIREMENTS

- ANALYSIS AND DESIGN
CONFIGURATION AND CHANGE
IMPLEMENTATION

TEST

. DEPLOYMENT

. ENVIRONMENT

olo(Nlololsloln]s

3.3. SCRUM

The methodologies members of the Group of Methodologies of
Agile Processes not reect the processes and tools, the
documentation, the demands negotiation or the planning, but
simply show that these have secondary importance when compared
with the individuals and interactions, with the software to be
executable, with customer collaboration and rapid responses to
changes and modifications.

The focus of these methodologies are sdlf-organizing teams (the
divison of labor is a result of the project understanding and
consensus and there are joint efforts of the team to solve problems)
and deliveries of parts of the project continuously and
incrementally (lterations), in order to get quick feedback of the
client about the progress of the project.

Ancther highlight is the dailly meetings between the team. The
purpose of this is to discuss what will be done at that moment,
reviewing the planning in the medium and short term, to reorganize
tasks.

These concepts fit better with the way that small and medium sized
organizations work and respond to changes. This Methodology has
been published and disseminated by the Agile Manifest [8]. Also,
these concepts are in Franklin [9].

As informed before, in this same text, the example that will be
explored is the SCRUM and the Figure 2, shown in the Appendix
A, presented the work flow of this Methodology.

The execution of a project under the SCRUM specifications
follows a sequence of steps called Phases and clusters the activities
that must be performed in groups called these as Disciplines.

The SCRUM Phases are: 1. View Meeting; 2. Sprint Planning; 3.
Daily Scrum Mesting; 4. Sprint Review Mesting; 5. Release. In
Table 5, these Phases are shown in this format to better
understanding.
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Table 5 - The SCRUM Phases

1. VIEW MEETING

2. SPRINT PLANNING

3. DAILY SCRUM MEETING
4, SPRINT REVIEW MEETING
5. RELEASE

The SCRUM Disciplines are: 1. Project; 2. Requirements; 3.
Analysis and Design; 4. Implementation; 5. Test; 6. Deployment.
In Table 6, these Disciplines are shown in this format to better
understanding.

Table 6 - The SCRUM Disciplines

- PROJECT

- REQUIREMENTS

- ANALY SIS AND DESIGH
- IMPLEMENT ATIOMN
TEST

- DEPLOYMENT

o|m|p|w n|a

4. INTERRELATIONSAMONG PHASES AND
DISCIPLINES OF PMBoK®, RUP® and SCRUM

4.1. PMBoK© Phases
4.1.1. PMBoK© Phases and RUP® Phases

In Figure 3, shown in the Appendix A, it is possible to analyze
that there are interrelations that can be founded between both
these M ethodol ogies.

4.1.2. PMBoK® Phases and SCRUM Phases

In Figure 4, shown in the Appendix A, it is possible to analyze
that there are interrelations that can be founded between both
these M ethodol ogies.

4.2. PMBoK© Disciplines
4.2.1. PMBoK®© Disciplinesand RUP® Disciplines

In Figure 5, shown in the Appendix A, it is possible to analyze
that there are some interrelations (marked as “No Mapped” in red
color) that can be not founded between both these M ethodol ogies.

Theinterrelations “No Mapped” are:

e From PMBoK® To RUP®)= Cost;

From PMBoK® To RUP®)= Communications;
e From PMBoK® To RUP®)= Procurement;

*  From PMBoK® To RUP®)= Stakeholders.

*  From RUP® To PMB0OK®)= Business Modeling;
*  From RUP® To PMBoK®)= Deployment;
e From RUP® To PMBOK®)= Environment.

Rmk.: “No mapped” means that the missing or existents
procedures in the Methodology cannot be
considered as an organized Discipline (with
Processes well defined) so is not possible to be
interrelated to the other.

4.2.2. PMB0oK® Disciplinesand SCRUM Disciplines

In Figure 6, shown in the Appendix A, it is possible to analyze
that there are some interrelations (marked as “No Mapped” in red
color) that can be not founded between both these M ethodol ogies.
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Theinterrelations “No Mapped” are:

¢ From PMBoK® To SCRUM)= Integration;

e From PMBoK® To SCRUM)= Cost;

¢ From PMBoK® To SCRUM)= Human Resource;
¢ From PMBoOK® To SCRUM)= Risk;

¢ From PMBoK® To SCRUM)= Procurement.

e From SCRUM To PMB0oK®)= Deployment.

Rmk.: “No mapped” means that the missing or existents
procedures in the Methodology cannot be
considered as an organized Discipline (with
Processes well defined) so is not possible to be
interrelated to the other.

5. TABLE OF DEFINITION OF SPECIFIC FEATURES OF
PROJECT

This paper (as its objective contribution and aggregating the
purpose described in its Topic “2. OJECTIVES OF THIS
ARTICLE") presents and proposes (in Appendix B) the “Table of
Definition of Specific Features of Project” (composed by 20
Questions to be answered with YES or NO), which enables to
support the task of deciding if the System Development Project can
be conducted under the procedures of the Group of Methodologies
of Traditional Processes or under the procedures of the Group of
Methodologies of Agile Processes.

Besides of directing the decision-making, regarding this Project
aspect (what means, which Methodology is more adequate), this
Table also addresses the way to interpret the PMBOK® - Project
Management Book of Knowledge theory which depends on the
Methodology that will be applied to the Project as well.

For to put into practice the use of this "Table of Definition of
Specific Features of Project”, a MS-Excel® spreadsheet was set up
with the objective of assisting the final decision on how the Project
should be conducted.

As final consideration about this Table, if the fidd "TOTAL"
founded is not in the range of 5 to 15, the interpretation has not the
accuracy expected. Also consider that the field "VALUE" of this
Table can be used to implement (according to the importance of the
Question) the origina number (by multiplying by 2, 3 and etc.)
what can changethefidld "TOTAL" and create anew vision.

6. CONCLUSIONS

By the assessment done by the author of this article, we can
conclude that the PMBOK® - Project Management Book of
Knowledge still remains as a solid benchmark for Project
Management even with the most modern changes in the vision of
the work of the System Development Methodologies in IT -
Information Technology area.

The PMBOK® - Project Management Book of Knowledge,
published and maintained by PMI© - Project Management
Institute, offers a descriptive strategy for standardization of best
practicesin Project Management.

Hence, when we are considering a project as a whole, from its
Inception Phase until its Closing Phase, the System Devel opment
Methodologies are not complete to peform the Control and
Monitoring of the activities required in a software project
construction.

Thus, the applicability of PMBoOK® - Project Management Book of
Knowledge is still effective for both the methodologies, what
means, of the Group of Methodologies of Traditional Processes
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(used as reference the RUP® Methodology) and the
methodol ogies of the Group of Methodologies of Agile Processes
(used as a reference the SCRUM Methodology) since its
additional Disciplines of the Monitoring and Control Phase cover
the perceived shortcomings in each of the 2 (two) Methodologies
studied in thisarticle.

The RUP® Methodology has more interrdations with the
PMBOK® - Project Management Book of Knowledge. But both
(this, as well as the SCRUM Methodology) have not Disciplines
directed to managing a project on the Human, Financias and
others aspects.

This does not go against what the PMBOK®© - Project
Management Book of Knowledge determines because is its real
intention to provide support, in fact, to any type of project with
the technical part being conducted by technical normative and the
administrative part of management being administrated by this
same guide.

As assessed, is visudized (analyzing the Topic "4.
INTERRELATIONS AMONG PHASES AND DISCIPLINES OF
PMBoOK®©, RUP® and SCRUM” in this text) the need for
integration of procedures to be performed and artifacts to be
ddivered, defined by System Development Methodologies, with
the controls of Human Resources, of Strategic Planning and
Financial-Accounting, besides of a more accurate management of
project Risks, which leads to use of the PMBoOK® - Project
Management Book of Knowledge as a sure guide for structuring
and standardization of these processes.

Also, the “Table of Definition of Specific Features of Project”
proposed by this paper, was recognized (by some Users that have
tested it in red situation) as a tool that really can help them to
choose which Methodology can be adopted, with better results, in
some kinds of Project, what, drive the adequacy of PMBoK®© -
Project Management Book of Knowledgefor thisreality.
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