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Abstract—Software organizations are constantly looking for
better solutions when designing and using well-defined software
processes for the development of their products and services.
However, while the technical aspects are virtually easier to arrange,
many software development processes lack more support on project
management issues. When adopting such processes, an organization
needs to apply good project management skills along with technical
views provided by those models. This research proposes the
definition of a new model that integrates the concepts of PMBOK
and those available on the OPEN metamodel, helping not only
process integration but aso building the steps towards a more
comprehensive and automatable model.

Keywords—OPEN metamodel, PMBOK metamodel, Project
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|. INTRODUCTION

HE increasing concern on software development issues
drives organizations to the adoption of software
engineering practices. Some most desirable characteristics
include the ability to capture the best practices on software
development, a good level of flexibility in order to reach a
wide variety of projects, and also good management skills.
Developing software products requires the planning and
execution of activities, defined in accordance to the scope of
the project, and where it is necessary to dea with both
management and technical issues. We must consider the fact
that projects are aways unique and temporary endeavors. They
also have one or more goals, require resources and have a
defined sponsor. Besides, all projects involve a great level of
uncertainty [1]. Still, most models or guides for project
management, such as the PMBOK Guide, do not specifically
address software development processes. On the other hand,
existing software development processes lack of more project
management skillsin their models or methodologies.

Project management in a software development environment
is defined as the management of people and other resources by
a project manager in order to plan, analyze, design, build, test
and maintain an information system [2].
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In order to fulfill these intents, a project manager needs
some kind of support, generally based on a project
management methodology which can deal with many singular
project variants, responsibilities and tasks. Still, software
development processes generally provide just a set of practices
that deal with certain activities and workflows related to
management. Yet these processes do not adequately address
human resources and other kinds of resources such as
equipment and involved material.

As pointed out by [2], two important software development
processes, Rational Unified Process (RUP) [3] and Object-
oriented Process, Environment and Notation (OPEN) [4],
respectively, need more support for project management
concerns. Both RUP and OPEN help the execution of the so
called “best practices for software development”. Despite that,
RUP, for instance, does not cover essential project
management skills like human management and subcontract
management. On the other hand, OPEN presents a set of
activities and techniques that address areas such as quality,
cost rating and management metrics. Neverthel ess both models
seem to lack enough support on essential knowledge areas of
project management, namely: procurement, communication
and human resources.

Past and present works on the literature indicate the
importance of using well defined software processes in
organizations. Meanwhile, there seems to be not enough work
in fulfilling the lack of project management skills in those
processes. In order to have a more comprehensive process for
management and software development, we need to apply
well-known project management skills to the appropriate
software development process. As a consequence, we need
more research for a solution that can provide a greater level of
integration among the concepts and models for these two
areas. More than that, the desired solution should allow the
development of tools that support the decision making process
of an organization through the automation of technical and
managerial planning processes.

While the Project Management Book of Knowledge Guide
(PMBOK) [5] can provide a managerial perspective of the
solution, the technical view may be provided by a software
process model such as OPEN. The integration of the PMBOK
concepts with other software development process (e.g. RUP)
was already addressed in [6]. This research adds to the field
by proposing the same approach with the OPEN Process
Framework. By analyzing how project management knowledge
can help improving current software development processes
we can derive new tools to support different levels of
automation in the planning and execution of activities inside a
software project.

182 1SN1:0000000091950263



Open Science Index, Computer and Information Engineering Vol:6, No:2, 2012 publications.waset.org/8738.pdf

World Academy of Science, Engineering and Technology
International Journal of Computer and Information Engineering
Vol:6, No:2, 2012

Organization Program

Project

*| - scopestatement | .

irector

Role

- harne
- purpose
- objectives

Activity
- milestone
- I'WBSindex
- duration
- timeFrame
- JdirectCost
- definition

1
o
|

0. il 1

1
v | [ actiimopenency | -- -
o

o

- name
- description

Finish-to-start(FS),
Start-to-Start(55),

Finish-to-Finish{FF},
Start-to-Finish(SF)

<<ahstract->
Resource
—
1 ] 1 Organizational Charth

StakeholderRoleActivity

- responsible
- assignment

oufputs 1%

mw‘s

<=abstract-> | 0.7
1.+ | Stakeholder

1o [ow | o

cetork 1 1

- workLoad
- limeFrame

0. 1.%

Deliverable
i 1
1

[ Material | [ Equipment | [ Facility |
I ] | | |

|

DeliverahleType
—

< responsinle

Fig. 1 Project Management metal

In this text, we first present an overview of tHdBOK and

| TeamMember | | ThirdPartyMember |
L 1 L 1

model based on tiBGHIGuide [6]

made of three basic components: scope, time and Aosgell

a project management metamodel based on the PMBQHKcceeded project, thus, means fitting these thlgectives

Guide. Section Il introduces OPEN Process Framlkvemd
the main components of its model. Section IV cordaa

and satisfying the sponsors.
Internationally recognized by the effort on defminorms

comparative analysis of PMBOK and OPEN conceptand supporting project management professionatsPtioject

organized as classes. The integrated metamodelther

Management Institute (PMI) published a general gudah

PMBOK and OPEN is detailed in section V, while theproject management: the PMBOK. The Project Managéme

conclusion and comments on future work are predeite
section VI.

Il. PMBOK METAMODEL

A project is a temporary endeavor with the purpo$e
producing a unique product or service [5]. A projés
generally directed to a specific result and invelvihe
coordinated execution of inter-related activitiddore than
that, projects are planned, executed and contrdedeople,
and they are constrained by limited resources.

The lack of a methodology for project managemesiyall

Book of Knowledge provides the best practices oojeut
management that are applicable to the vast majofitthe
projects in many areas.

According to [5], the primary goal of the PMBOK @ei is
to identify the subset of the Project ManagementyBof
Knowledge that is generally recognized as goodtjmecBut,
in spite of being a well accepted guide, the PMBBKoot a
process in the strict sense, as it does not defatiens nor
states how they must be followed and executedi®rcbrrect
development of a project.

The PMBOK Guide does not include a metamodel. Rigr t

as the complexity and volume of the projects in aMery reason, the managerial perspective of thegiated

organization, contributes to an increase of prajgghagement
problems [7]. But, most management models or guidesot
software-specific. In addition, this management etede.g.

model proposed will use the metamodel designed6hylh
order to compare and perform an integration of madels,
they must be represented in compatible structukeswve can

PMBOK) are generally more applied to industrial ang€® in Fig. 1, that model covers concepts from igéne

manufacturing activities. Besides, most of the wgafe
development processes generally provide just aguade set
of practices that supports the suggested activithesl
associated workflows.

structures such &@rganization, Program andProject, as well

as the most important ones, suchlativities, Sakeholders,
Roles, Deliverables, and associated classes. A fully detailed
analysis of the classes on the metamodel is pregémisection

According to [5], project management means applyinB/-

knowledge, skills, tools and techniques to the emté
activities,
expectations of the interested partistakgholders). Project
management has the aim of finishing a project ssichedule
and within the defined budget, according to a presly
arranged set of specifications. These elementactaize the
Triple Constraint of project management, in whicpraject is
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I1l. OPENMETAMODEL

OPEN is an object oriented software development
methodology maintained by the OPEN Consortium grigdp
It can be defined as a framework (OPEN Process éwark,
OPF) which provides an extensible metamodel that loa
configured for distinct software development preess OPEN
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encapsulates concepts and activities related tandmss and OPEN. This comparative analysis is based odiestu
quality, analysis and reuse, that are common tosafiyvare performed in [2] and [21] and add to the study enésd by

development process using the object oriented agpro [22].
A process is instantiated and customized from tRER TABLE |
metamodel by the addition and removal of process COMPARATIVE ANALYSIS BETWEENRUP AND OPENMAIN CONCEPTS
components [8], [9]. This operation helps in a dretidequacy ?UFI = dOPE'\(T 5
. . . . . 00 roducer (oo
of the organization nqus in terms of size, cu]tU@sFment Tool Mentor Work Unit (Technigue)
and other characteristics, and involves choosintyiges, Artifact Work Product
tasks, techniques and specific configurationsHertiusiness. Activity Work Unit (Task)
OPEN's framework focuses on the cooperative intaac oi Si?;ﬁ o PrOdA‘é‘t"‘if’/irt)(/R("e)
among the producers, their work units and what threygluce Lifecycle Stage (Lifecycle)
[4]. Indeed, the OPEN Process framework (OPF) Phase Stage(Phase)
acknowledges the elements in Fig. 2 as the cetdraponents Wors‘?g‘r’]gu?ga" Activity
in its framework. . Endeavor
Language
s tomporaygromnzady In RUP, the Tool class describes the tools thap libé
— production or modification of an artifact. The OPEN
Work it s ing o heperormance o1 metamodel also contains a class named Tool, whscla i
s timboxed using P> — subclass of the Producer class, and representiveaso used

Work Product
I

to create or modify versions of work products.Histcase, we
observed that the Tool class in RUP is equivalerthé Tool
class in OPEN.

There is a similarity of concepts coming from the
ToolMentor class in RUP and the Technique clas®REN.
The ToolMentor class is responsible for guidance how

The Endeavor class refers to a component that models thactlvmes are performed using a particular todieTrechnique

effort made from aProducer when executingWork Units class, a subclass of Work Unit class, 'S .r_espoasfolr
. determining how to perform one or more activiti@sykflows

during one or moreStages. Work Product refers to the and tasks by a producer

components that are produced during the developofetite yap '

. According to the RUP, the Artifact class descritfestypes
project. TheL.anguage class models the type of language usegf work products that are produced and modifiedrduthe
to document and produce the project's products. (@ML, P P

Java and even natural language). Pheducer class refers to project. The Work Product class of OPEN models witietg

the element responsible for producing or modifyieither th;:colr?n;r:ggug?déngsi(:’ m”;?gIf:l\elgrkorurﬁte:tgoyeodne@“gn;nor
directly or indirectly, the artifacts of the prose®roducers P . . - Y

can be people (defined faRoles) or even toolsWork units producers. In this case, there is a mlnlmal diffeeebetween
consist of a set of cohesive operations performedite RUP and OPEN regarding the relationship of thesediasses

producer to build a work, and they can be clagbifis Tasks, \r’\gtsh oisriobli(leit (i?lgnflasz)e' r'(;eR;Z’ng Sglﬁgtji?&gﬁ ﬂ:ﬁ
Techniques, Workflows and Activities. Finally, the time P y y y

division dimension is provided by thtage class, such as several roles. In OPEN, a work product must betedléo one

. . . or more producers. Thus, the Artifact class of Ri$P
cycles, phases and instantaneous stages (liketamites). equivalent to the Work Product class of OPEN.

The definition of the Activity class in RUP meetket
definition of the Task class in OPEN. The Activityass

represents a work unit that produces a significastlt for the

~In a previous study (see [6]) we have presented @fniect while the Task class models a specific wirat
integration of concepts arising from the PMBOK aRUP produces or modifies one or more work products.

models. The detailed study of the PMBOK, RUP andERP ~ pgoih RUP and OPEN use the term Role to define wgho i
metamodels helped to identify how their classesoaganized
and which are the valid relations between the etésnef each
model. The PMBOK metamodel includes the elementsl®@ ¢ proqucer.

for project management while the concepts of soi#wa |, ryp, the Discipline class is responsible for dision

development processes are obtained by RUP and OPBNpe glements of the process in areas of intefedtscipline
metamodels. The analysis of these software dev&opmig composed of one or more workflows. Workflow Dietéass

processes metamodels (see Table I) allows us twtifgle 44,5 related activities and defines how the retesild work
elements of conformity between the central elemeftRUP

is documented or[implemented using

Language
I

Fig. 2 Core Process Component Classes in OPEN [9]

IV. COMPARATIVE ANALYSIS OFPMBOK AND OPEN
METAMODELS

responsible for performing the activities and prosluor
modify work products. In OPEN, the Role class isuaaiclass
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together to achieve specific objectives of the pssc The
latter class determines the sequence and interdepea
between the activities belonging to a discipline. QPEN,
however, the set of elements based on a singktgc8uch as
producers, work products and work units, which et of a
single field of knowledge is defined as the Actvitlass.
Thus, in OPEN a discipline is organized around raglei
activity, which can contain multiple tasks. In atifth, this
class is composed of set of tasks, grouped acapritina
common goal, and produces a set of interconneatedupts
where the dependency relationships between aesvian be
defined using pre-conditions and
Consequently, the Activity class in OPEN encompadbe

concepts of the Workflow Detail class and Discipliclass in

RUP.

According to RUP, the Lifecycle class defines fife ¢ycle
of software development. The OPEN proposes a divisi
between product and process life cycles throughBilness
Engineering Cycle, Life Cycle e Development Cyclasses.
Thus, the subclass Life Cycle class in OPEN is atibfe
with the Lifecycle class in RUP, as it represeriis set of

2,2012

required elements for project management.
contribution of this model is the proposition oéet of classes
and attributes (depicted in a UML class diagramat th
corresponds to the concepts of general project geanant.
The design of this model was based on [1] and [5].

When realizing an integration of two models, thaditons
below may occur [6]:

» an overlapping of concepts (two classes with the same
concept on each model) - in such case we can tnansf
and join them into a single concept inside the comm
package;

post-conditions. « a relation of concepts (a class of one of the original

models relates to some other class on the othgmati

model, but they do not represent exactly the same
concept), in such case we must create an assaciatio

between them;

« classes withindependent and distinct concepts from each
original model, in such case we must leave eacssdla
its own package.

In this model (see Fig. 3), ti@rganization class represents

a company that is organized by prograrfsofram class).

phases in which a single system, application, orinmaPrograms are groups of projecBr@ject class) designated to

component is produced or used.

The Signature class in RUP contains two mutualbiesive
attributes that indicate whether an attribute isdut input or
output to a particular activity. In this case, @swot identified
a similar class in the OPEN metamodel.

The Endeavor class in OPEN models the effort ua#lert
by producers during the execution of work unitsisTdoncept
was not found in the RUP metamodel.

Finally, the Language class (which refers to thpetyf
language used to document and produce the proptdtiot
show compliance with any class of RUP.

V.INTEGRATING PMBOK AND OPENMODELS

reach a strategic objective. The organizations llysaiévide
projects in several phasefhfse class) aiming a better
managerial control. The definition of the projechapes
depends of the project type and adopted methoddiagyhey
are usually the following: Initiation, Development,
Implementation and Closing. According to [1], a jpod
should successfully finish each phase before baginthe
next one. So, this way, there is a kind of depecddretween
the phases (relationshifhaseDependency).

Any necessary resource for the project, like people
equipment or place, is represented Rggource class. These
resources are divided into active resourc&akéholder class)
and non-active RhysicalResource class). Stakeholders

The Meta Object Facilty (MOF) provides a metadat&orrespond to all the individuals and organizatitimat have

management framework, and a set of metadata service
enable the development and interoperability of rhcated

any kind of relation to a project [10]. The&ther Stakeholder
class represents a non-relevant stakeholder and

metadata driven systems [19]. This architecture ehodReélevantSakeholder class represents people and organizations

proposed by OMG is composed of four layers or EvEhen,
a model defined on a higher layer defines the lagguo be
used on the next lower layer [20]. When extendirglets it is
important to be aware of the problems that mayeawsen
representing concepts that belong to different ltewd the
MOF in a single diagram. In this paper, we are Wwagkwith

models that belong to the M1 layer (process maofdijOF.

The integrated model for the PMBOK and OPEN i

composed of three packages: one for the projechganent
concepts, one for the concepts of software prose§sethis
case OPEN), and finally, a common package thatshtie
concepts that occur in both models.

The OPEN metamodel classes represent the elenteits
compose process development software. The setasbed
attributes defined in the OPEN package were basd@]p[8]

whose interests are affected by the project. Auesocan be
either a direct member of the company’'s projectmtea
(TeamMember class) or a third party member of the company
(ThirdPartyMember class). Also, thePhysicalResource class
represents a physical resource in a project, ssiéhreecessary
material to accomplish an activitiéterial class), a necessary
equipment to accomplish an activity (Equipment €Jasr a
physical place, for instance, a meeting room (Hgailass).

The attributeunitCost contains the unitary cost of this
resource and the attributemeUnit contains the kind of time
unit for this resource.

The ProjectStakeholder class was added to the model to
fepresent the relationship of the stakeholder with project.
This class informs if it is a key stakeholder o€ throject
(attributeisKeyStakeHol der), his level of interest in the project

and [9]. The PMBOK reference metamodel includes thttribute levelOfinterest) and his level of influence in

International Scholarly and Scientific Research & Innovation 6(2) 2012
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the project (attribute level of
ResourceAvailability class adds relevant informatiegarding
each resource’s availability when assigning them the
activities, whether this is done manually or auttcadly. The

influence).The The ActivityDetailDependency class defines the sequence of

activities in a project. This class also definesiie or more
activities can be executed in parallel, and if @adivities can
be overlapped. In addition, an activity can hawtueation of

AvailableTime class was added to the model to inform when tme to be definedReal Activity class), has a starting date and

resource (such as a room or person) is availableetosed.
This availability is project independent, but itiet company

a finishing date, and may be subdivided in ta3ksl( class) or
an activity may not have a duration of tinMdilestone class).

independent. The attribufiercentAvailable contains resource Thus, while the relationship calldselines allows an activity

allocation percentage for a certain period. Theibaite
startDate and the atributendDate defines the initial and final
availability allocation date of a resource. In piata the

to belong to one or more baselines, the relatignshi
trackingActivity differentiates the current activity of those that
belong to the baselines.

ActivityPhysicalResourceWork class associates zero or more Stakeholders can play several rol®slé class) during the

physical resources to zero or more activitiddifity class). It
establishes the physical resources work load Ratti
workload) in that activity. This relationship allewthe
automation of the resource allocation process,eftbez an
activity, for instance, can use a computer (resgurgthout
the need of people’s interaction.

The proposed model defines three different types
activities [11]. Activities directly related to thenstruction of
the product, such as coding or database modelneg¢alled
productive activities FroductiveActivity class). Managerial

execution of project activities. Thus, for each casstion
between a role and activityAgtivityStakeholderWork class)
there must be an association of this activity wsitstakeholder
able to play that role. Moreover, as the conceptraés

appears in both models (PMBOK and OPEN), those were

divided into managerial rolesM@nagerialRole class) and
piroductive roles KroductiveRole class). Then, managerial
activities are performed by managerial roles anodpctive
activities are performed by productive roles. Idiidn, the
Team class defines a collection of one or more relatdds

activities (Managerial Activity class), however, may belong towhich collaborate to perform productive activiti€so, one

the software development workflow (attributsExternal =
false) or belong to the business organization wowkf

role can take part of multiple teams and a teamamamain
multiple roles. Also, th@rganizationTeam class is originally

(attributeisExternal = true). Activities that are only necessarycalled Organization in OPEN’s metamodel and cossidta

to coordinate the construction of the product aferred to as
managerial activities. Any other activities thatmut belong to
an individual project’s activity workflow (and malye else
shared by other projects) are called managemerostipg

activities. Following this nomenclature, the adijviof

organizing and conducting a follow-up meeting o fhroject
is an example of a managerial activity that beloexdusively
to the software development project. In contrdmt,&ctivity of

hiring a database administrator is an examplerofaagement
supporting activity that belongs exclusively to tl¢her

enterprise workflows to support the project aciédgtof the
organization (in this case, this activity is penfied by the
human resources department).

Each activity can belong to one or more baselihegach
baseline generation,
relationships with the roles and work produdfgoKkProduct
class). Thus, theActivityDetail
responsible for maintaining these relationships,ilenvtthe

cohesive collection of teams. It is responsiblediwiding the
company’s human resources into smaller
manageable organizational units.

The WorkProduct class represents something that is
produced, consumed or modified (such as documemddels
or source codes) during the execution of activiti@swork
product should be associated to one role, whicforimally
responsible for the production of this work produghe
attributeisExternal indicates that the work product should be
approved by the sponsor or the customer. The atérib
percentage contains the development rate of theduptoAlso,

a work product can be subdivided in managerial pctsi
(Deliverable class) or productive products
(ProdutiveWorkProduct class). ThéVorkProductType abstract

an activity should maintaine thclass contains information about the type of a wandduct in

a specific software project. Thus, tBEliverableType class

class was defined as describes a category of managerial work producth sas

meeting minutes, and therodutiveWorkProduct describes a

Activity class was defined as an aggregation of one or marategory of productive work product, such as UMLdeloor
ActivityDetail classes. This class will be responsible focode library. TheProductiveWorkProduct class is originally

storing pertinent information about the executibmio activity
and, mainly, for maintaining the relationship bedtwe
activities. Each activity should have a defined kvproduct, a
given responsible role, involved
material), the necessary effort to execute theviagtithe
dependence relationships with other activities, rieeessary
time (duration) to execute the activity, and, ciagbrmation.

calledWorkProduct in OPEN’s metamodel. It is a core method
component that represents a work product that éslymred,
consumed or modified during the execution of praisac

resources (humard aactivities by productive roles.

The cohesive set of products produced by one oe rasks
of activities is represented by théorkProductSet class, while
the WorkProductVersion class corresponds to a specific

The field isBaseline represents a specific activity of theversion of the product. Thdanguage class models the

baseline.
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The PMBOK Guide represents their practices in twgidal classes) for the execution of some activities. Tiepies help
dimensions. One dimension defines nine knowledgemasar to define the required skills to perform specifigpds of
(KnowledgeArea class) while the other dimension describeactivities.
thirty-nine  management  processes of a  project An earlier work [6] developed an integration metaielo
(ManagementProcess class) that are organized in five procesbetween PMBOK and RUP classes (called PMBOK+RUP).
groups ProcessGroup class). The knowledge areas arélhe integration of these concepts produced a sd9afules
classified as core knowledge ar€mi(eKnowledgeArea class), (see [11]) to ensure the consistency of the modélis
such as scope, team, cost and quality, or fadilgdtnowledge study allowed the development of a methodology for
area FacilitatingknowledgeArea class), such as humanintegrating models of project management with medédr
resource, communications, risk and procurementrefbee, software development processes. As a result, ttegriation
each managerial activity belongs to a managementeps and metamodel between PMBOK and OPEN (called
is also related to a knowledge area. PMBOK+OPEN) has a similar structure to the PMBOK-#RU

TheEndeavor class describes a core method component thaiodel (replacing the package for the software dgraknt
models an effort undertaken by collaborating predsicduring process). The two software development processegever,
multiple stages to develop and maintain relatediggtpns. have particular characteristics that are refledtedlifferent
The OPEN metamodel defines the following endeavorcasses and different relationships with the PMBG@Kd
subclassesEnterprise, Program and Project. The Enterprise Common packages.

class represents the highest level endeavor, tmgsief a Based on the results of current research, 10 néag (see
collection of related programs which are managed amgle Table Il) were added to the 19 rules developedipusly in
unit. [11]. These constraints could not be expressetiandtagram

TheProducer class describes a core method component théie to limitations in the expressiveness of the Ublass
provides related services and produces, eithercttlireor diagram.

indirectly, versions of related work products. dtsubdivided TABLE I
in direct producers (people and tools) and indiggeducers ADDITIONAL CONSTRAINTS ONINTEGRATEDMODEL
ization, team and role). Also, producers Bhdulfill # Constraints
(Orga”'za v ) ' P . 1.  Adiscipline models only a collection of prodwetactivities
their responsibilities by performing their tasks dan that has a common objecti
collaborating with other producers. 2. Products can be documented using several larguBgt a
Work units {NorkUnit class) are method components that fapnegclﬁ‘;fmd”d should be documented only witipecéic
model functionally cohesive operations that arequered by 3. Amanagerial tool cannot be related to actisitteat produce or
producers during the delivery process. These assified as modify a productive work product, only a manageviatk
disciplines, techniques, workflows and activitie§he product. However, it can consult a productive workduct;
. . . - 4. A productive tool cannot be related to actigtikat produce or
Discipline class models. a .collectlo.n Qf .product|ve activities modify a managerial work product, only a productiark
that has a common objective. A discipline produaeset of product. However, it can consult a managerial wodduct
one or more related work products. Theorkflow class 5. A organizational team is cohesive collectiorteafms. Then, an
ist f lecti f ducti tivitidsatt eith organizational team cannot contain teams that baiye
consists o a coliection ot productive f"lc vit ) e'_ er managerial roles. Thus, there would be no prodectigrk
produces a single work product or provides a sisglevice. products

The Technique class is responsible for modeling a way of 6. A organizational team is cohesive collectioteaims. Then, an

L . . organizational team cannot contain teams that balye
executing one or more work units. Finally, the productive roles. Thus, there would be no manaigensk

ProductiveActivity class describes the productive activities products:
accomplished by productive roles. 7. Productive work products must be documented avish called
productive languag;
The Stgge ?Iass represents a core method cgmponent that 8. Managerial work products must be documented aitb called
models time intervals that provide a macro orgditneo the managerial langua;
work units. This class is subdivided in stages vdtiration 9. The duration of the phases is calculated byragitiie time of
(StageWithDuration class), such as cycles, phases and builds, their associated activities;

10. The cycles of a software project cannot progequrallel.

and stages without duratior&tdgeWithoutDuration class),

such as mllestpnes a_md inch-pebbles. The C_:ycles clas The PMBOK+RUP and PMBOK+OPEN metamodels
represents a period of time when one or more woits \can .
provided the conceptual framework necessary to ldpvea

be executed. A cycle consists of one or more phaEes unique model to assist in proiect olanning considethe
Build class is responsible for decomposing the phases ih'd proJ P 9 B

manageable periods of time. These periods of tifvmuld concepts arising from the software developmentgsses. To

have a short duration (such as, one day or onehofie demonstrate th'e feasibility of proposed concepte w
. : developed an integrated model called SPIM - Softwar
InchPebble class represents miniature milestones.

The Guidance class represents the process orientatioFr)1Iannlng Integrated Model (see [11]). Based on ithis, the

elements. It describes the use of techniglieshfique class) concepts coming from the integration between theBRIM
and necéssar toolsM@énagerial Tool an%l Prodl?ctiveTooI and OPEN were added to the SPIM integrated modeictw
y g included only the integration of the PMBOK and RUR)
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order to illustrate the practicability of the copte proposed development process makes it possible to obtain oae m
by the SPIM model and its set of rules, we devalope complete flow of project management and software
prototype called Software Planning Integrated T¢®PIT). development.

The SPIT (Fig.4) was developed in C# and acts aadainin We must remark that the proposed model here is an
for Microsoft Office Project 2007. This choice all® SPIT to evolution of the PMBOK+RUP integrated model presdnn
take advantage of the features that are alreadeimgmted in [6]. So, it follows the objectives below:

accordance with the proposed integration model his t < it should allow the integrated planning of the prodand

software for project management. All informatiorneded to management of the project;
perform the validations of SPIM is stored in custfigids « it should make the distinction of activity types
inside the commercial software. (managerial or productive) and work products;
* it should allow the integrated scheduling of mamede
9 TaskMName Duration Start Finish 507 B Jan ‘08 . P .
and productive activities;
1 =I Software Development Workflow Mdays?  Tue 1108 Tue 15/4/08 P —————— ) ) ) -
2 = itiation 10days| Tuc 1108 Mon 14118 | pem— « it should add the notion of availability of a resme} so
3 =l Software Management 10 days Tue 1108 Mon 14/1/08 |e—— . . .
v = Praect st cvere To Tuenmn  Tue 1o EE that this information can be used to automate éseurce
5

Rigk Managemert Flanning 4days|  Wed 20008 Won TNI08

i allocation processes in software projects;

5_lm3 T
Software Planning Integrated Tool (SPIT)

eiors | st | I « it should add the notion of availability to a resmu It
21 i can be used to automate the resource allocation in
E ¥ Rule Type [Managesial or Productive) W PMBOEK Management Processes Associations [V Guidances Associations .
| | 5 hciviy T negei r ol 9 RUPWolons Asocslons [ otk Poksis Aseities projects of software development;
W Enteiise Workllows Associations % Phase Associions | « it should preview workload information for the
Results . . .« .
T B associations of a role, activity and stakeholder;
) Rutrzz:;\:f“’éostEstimaling(E)"shou\dbeIinkedtoama_nagena\m\e F ° It ShOUId dIStIngL“Sh the pOSSIbIe relatlons bemm
The activity "Define Software Architecture (10)" should be linked to a productive rale aCthlty and an al‘tlfaCt (Create/updaIE/ConSUH),

e it should also allow the integration of project
management concepts provided in PMBOK with the
concepts of software development provided in OPEN.

This work brings new interesting finds which reaffithe

This paper presented a proposal for the integratbn goa of designing a support tool for software peoj@anagers.

PMBOK's main concepts with a model for softwarepyring the development of this research we havatified the

Fig. 4 SPIT in action

VI. CONCLUSIVE REMARKS AND FUTURE WORK

the importance of project management activitiesingua . Definition of constraints for the integrated metatel via
software development project. Then we noticed #uk lof OCL (Object Constraint Language);

information about these skills in most software elepment « Extending this integration metamodel to other \safe
processes today. After an individual analysis ofhedase development processes, such as XP and MSF;

model, we proposed a new metamodel that covers both, gyaluation of the proposed model with software
perspectives into a single integrated model. companies, using the prototype in real projects.

According to many empirical studies, the effectieesn of an We believe that is possible to extend this intégna
organization depends, in some part, on the sucoests metamodel to other software development processestise,
projects [10], [12]. Still many researchers work ¢me , agreement with [18], different models of softear
investigation of projects’ success factors, suchpesduct geyelopment processes share fundamental activitied) as:
definition, execution quality, and project manageme software specification, project and software impgetation,

techniques [10], [13]. software validation and software evolution.

In a simplified view, a software development pracissa set By performing this integration with different swfire
of activities and related results that lead togheduction of a processes and models we can bring new interestiagtions
software. According to [14], a software developmpricess 5ng provide a more comprehensive approach to these
is the set of the necessary activities to transfaiser engineering field. For each one of these studissahers
requirements in software products. The importarideaging a might mainly depart from the concepts found in HdBOK,
standard software development process relies ofath¢hat it 5 well-accepted document that contains the soetatiest
becomes the guide for the execution of all projétsgde an practices for the vast majority of projects in maareas,
organization. Thus, many processes such as RUReraat including software development.

Programming (XP) [15], Microsoft Solutions Framewor This research adds to the field by proposing theesa
(MSF) [16] and OPEN are being used as a commonngrouapproach with the OPEN Process Framework in oxéring
when designing the standard software developmeesses. pew interesting approaches and discussions. Thesteps of

According to [17], a software development processnie of  this research indicate new contributions for thetveare
the main responsible mechanisms to manage and Otoméngineering area, improving our understanding ofjemt

projects and software products. Thus, applying qudj management's relationships to software developmesjéects.
management knowledge along with an appropriatevaodt
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