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Abstract — Project management information systems ensure the
collection and display of project information. The project
information changes depend upon the project environment.
According to project environment and requirements, the
configuration of project management information system is
ensured by means of an approach to configuration of project
management information systems. However, topicality of
information and access to it change during the project life cycle
depending upon the user’s role and the project phase. The
objective of this paper is to adapt the approach to configuration
of project management information systems for definition of
requirements that depend upon the user’s role and project phase.
The adapted configuration approach could ensure storing of this
requirement and the reconfiguration transformation during the
project life cycle.
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I. INTRODUCTION

A project management information system (PMIS) is a
standardized set of automated tools and techniques used in
project management (PM) for planning, execution,
management and closing of the project, as well as for
collecting, combining and distributing project information [1].
PMIS provides a wide range of functions directly supporting
PM, as well as tools for its configuration and modification. An
approach to configuration of PMIS (referred as ConfPMIS) [2]
has been developed to ensure the standardized process of
development of the PMIS configuration. For each project, it is
necessary to find the most appropriate configuration
depending on project situation. The appropriate PMIS
configuration increases usability, information quality and
functionality of PMIS [3], [4], [5]. The needs of the particular
user’s role are also necessary to include in the PMIS
configuration. These role needs and also PM processes change
during the different project phases. However, the ConfPMIS
ensures definition of only one configuration for all project
phases and all users.

The objective of this paper is to adapt the ConfPMIS for
definition of requirements that depend upon the user’s role and
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Use XCPM

project phase. This adapted ConfPMIS ensures that the PMIS
configuration includes different views to PM data depending
upon the user’s role, and this view for one role could change
depending upon the project phase. Also ConfPMIS ensures the
changes in PM processes depending upon the project phase.
The main contribution of adapted ConfPMIS is the definition
of the project phase and the user’s role depending on PMIS
configuration and the reconfiguration transformation during
the project lifecycle.

The paper is organized in five sections. Section 2 describes
background of the research including description of the
ConfPMIS, the project phases and the user’s role needs. The
problems related to configuration of PMIS depending upon the
user’s role and the project phase are discussed in Section 3.
Solution of the project phase dependent configuration of PMIS
and its application are presented in Section 4. Section 5 draws
conclusions.

II. BACKGROUND

A. ConfPMIS

The ConfPMIS allows defining PMIS configuration
requirements and configuring the chosen PM software
application according to the project requirements, and the
configuration process is supported by PM knowledge [2].
Simplified process of the ConfPMIS is shown in Fig. 1. The
PMIS configuration requirements are defined with XML
scheme for configuration of PMIS (XCPM) [6]. This scheme
includes project data and process description. Project data are
the different data entities used in the project, for example,
task, change request, issue, risk, plan, document and others.
Processes describe different PM activities, for example,
change request workflow, project plan approval, document
review etc. The result of requirement definition is the
configuration file structured according to XCPM. This
configuration file is used for setup of the chosen PM software
application using the configuration transformations. Result of
configuration process is the PM software application that
works according to project needs/requirements. This software
application is referred to as PMIS.
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Fig. 1. ConfPMIS process
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B. Project Phases

The project life cycle consists of phase, iteration or other
divisions. The classical project life cycle according to the
PMBOK [1] consists of five phases: initiating, planning,
executing, controlling and monitoring, and closing. The
phases for software development projects also depend on the
chosen software development model. Waterfall model
includes the following phases: requirements, design,
implementation, verification and maintenance [7]. Rational
unified process model includes the following phases:
inception, elaboration, construction and transition [8]. For
incremental software process models, such as, Scrum [9] or
Microsoft solution framework [10], there is not an explicit
division in the software development phases, but the base
project phases from the classical project life cycle are kept.

Like the phases of information technology project, also the
construction project phases depend upon the technological
process of the construction object [11]. The example of the
construction project life cycle according to CIOB [12]:
inception, feasibility, strategy, pre-construction, construction,
engineering commission, completion and handover, and client
occupation.

Depending upon the current project phase, the information
necessary for the each involved role is established (detailed
description in Section II. C) and processes. Some processes in
the project also change depending upon the phase. In most
cases, it has the workflows of the data entities. For example,
workflow of the change request in software development
project could vary depending upon the phase it has identified
and implemented. The examples of the change request

workflows depending upon the project phases are given in
Fig. 2. The change request in requirement/design phase affects
only documents, and the workflow includes the following
statuses: created, reviewed, approved, ready for analysis,
analyzed, ready to agree, agreed and closed. If the same
change request is identified in the implementation phase then
it affects documents and development, and the workflow has
already included the following statuses: created, reviewed,
approved, ready for analysis, analyzed, ready to agree, agreed,
ready for development, development, resolved, closed. Also
the workflow of the change request has different statuses in
verification/maintenance phase: created, reviewed, approved,
ready for analysis, analyzed, ready to agree, agreed, ready for
development, development, resolved, ready for testing, testing,
tested, ready for production, closed.

C. User’s Needs

Data and information processing requirements for users also
vary from phase to phase. The user’s needs are managed
through his role taken in the project [1]. Main requirement of
the user for PMIS is that it shows only necessary project data.
If the user works in several projects with different roles, each
project of PMIS he accesses displays only data needed for his
role (Fig. 3). The project role limited view to project data has
also project quality and security requirements [13].

All project roles could be divided into groups. The first
group includes a project manager, quality manager and other
project specialists. The roles of this group are important for all
aspects of PM. The second group includes other team
members or performers; their roles attract only information
related to their tasks [14].
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Fig. 2. Example of the project phase dependent workflow of the change request
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An example of the role needs depending upon the project
phase is shown in Table I. The example describes the project
with five defined phases: planning, requirements/design,
implementation, verification/maintenance and closing. Four
roles have been used in the example: project manager and
three performer’s roles — analyst, programmer and tester.

II1.

Main problems for configuring PMIS depending upon the
user’s role and project phase are the following:

1) Events or milestones that identify the change of phase are
needed. To use the phase dependent PMIS configuration, it is
necessary to identify one phase end and next phase start. It is
not possible that two phases occur at the same time. This

CONFIGURATION PROBLEMS

phase change event could be the start of activity, end of
activity, milestone or fixed date.

2) XCPM must provide multiple definitions of the role
views for the data element depending upon the phase. The role
access to the project data consists of two phases: 1) whether
the role has access to the data entity at all; 2) limited access to
data fields and/or the set of data records that have been
defined with views. One definition of view for data could be
used for several roles and phases (Table I). Also if the data
entity has no limitation related to the roles then the data entity
could see all roles.

3) XCPM must provide multiple descriptions of one process
configuration depending upon the phase (example in Fig. 2).
Also, one process description could be used in several phases.

Users Roles

Project 1

Project 2

Project 3 Project 4 ‘ ‘ Project 5 ‘

/ o |

- - / Projects |
e . U "
\ e -] ~ /:/,L/)’ —
PM software PM software PM software
application 1 application 2 application 3 |
PMIS
Fig. 3. User’s requirements for PMIS
TABLE I
EXAMPLE OF THE ROLE NEEDS DEPENDING UPON THE SOFTWARE DEVELOPMENT PROJECT PHASE
Role Project manager Performer
Phase Analyst | Programmer | Tester
Project Plan
Resource List
Resource Calendars
: . Calendar
Planning Deliverables Proiect Plan
Lesson Learned )
Risks
Project Documents
Project Plan
i i . Task
Requirements/Design Project Plan as
Task Calendar
Project Plan Project Plan Project Plan
Calendar
Calendar Chanee Requests Task Task
Task Issuesg 4 Calendar Calendar
Implementation Deliverables Change Requests Lesson Learned
Lesson Learned
Reports Documents Issues
. Change Requests Lesson Learned
Executing
Issues Documents
Test Cases Project Plan
Lesson Learned Task
Risks Calendar
Verification and  |Documents Change Requests
Maintenance Project Documents Issues
Test Cases
Lesson Learned
Documents
Reports
Project Plan
Change Requests Calendar
Closing Issues Closing Report
Lesson Learned
. Lesson Learned
Risks
Documents
Project Documents
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If the process description has not defined relation to the phase,
then this process is used for all phases that have not defined
other process descriptions.

4) PMIS must provide the process that handles the events of
phase transition and reconfigures the system. This process
stores information about the project phase order. The
reconfiguration transformations do not change the data
entities, only the role access to them and related processes.

IV. SOLUTION AND ITS APPLICATION

To create the project phase dependent PMIS configuration,
the existing ConfPMIS is supplemented with:

1) The new elements in XCPM for identification of the
phase and the role. For each element of the data, the entity has
the new sub-element “Restrictions™, where restrictions have
been described with the records (structure of “Restrictions” is
shown in Fig. 4). One restriction includes information about
the phases, roles, view for limitation of data access and
allowed actions (view, edit, create and delete). Full structure
of the data entity definition is shown in Fig. 5. The data entity
definition also includes information about entity parameters,
their attributes and ensures data storage elements [6]. Also, the
new element “Phases” has been added to the process
description that ensures the definition of process change
depending upon the phases.

2)The definition of lifecycle process that ensures
identification of the phase change. The new element
“ProjectPhases” is added to the project life cycle description
that defines the project phases; it starts events and order
(Fig. 6). The phase start event could be defined with date,
milestone or activity.

3) The transformations of reconfiguration in PMIS. The
PMIS reconfiguration has been performed after every phase
change. Activities in these transformations depend upon the
chosen PMIS and its configuration options. For example, MS
Project Server ensures storage and usage of all options for
changeable configuration, but MS Team Foundation Server —
only partially.

The adapted ConfPMIS process is shown in Fig. 7. New
activity has been added to the ConfPMIS process —
reconfigure PMIS. The definition of the PMIS configuration
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Fig. 4. Structure of “Restrictions™ element

requirements has been performed as above, only XCPM
ensures definition of the user’s role and the phase dependent
requirements. During the setup of PM software application,
the configuration transformations have been performed as
above, but also the project phase dependent requirements have
been configured according to the first project phase. The
PMIS reconfiguration activity has been performed after every
phase change. During the reconfiguration transformations, the
new phase dependent configuration requirements have been
searched in the configuration file, and the user role access to
the data entities and the PM processes has been changed.

The examples of different role access to the project data are
shown in Fig. 8, where PMIS has been configured according
to the requirement defined for “Requirement/Design” phase in
Table 1. Three different data access views have been used in
this phase: project manager, analyst and programmer/tester.
In the next phase (according to Table I), a project manager and
analyst will use the same views, but the data access view of a
programmer and tester will be reconfigured.

V. CONCLUSIONS

The main benefit of the configuration that varies depending
upon the project phase is that each role has access to its
required data, and these data are tailored to the particular stage
of project execution. The PM processes are also tailored to the
project phases.
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Fig. 5. Main elements of data entity definition in XCPM
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Fig. 6. Phase dependent ConfPMIS process

Define PMIS Setup PM software

conﬁguratlon application PMIS Reconfigure PMIS

requirements
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—_— change
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Configuration
file
Fig. 7. Phase dependent ConfPMIS process
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A. Project manager

Fig. 8. Example of the PMIS configuration in “Requirement/Design” phase

However, the PMIS configuration depending upon the
user’s roles and the project phase is associated with some
requirement identification and technical problems. The
requirement problem has been related to identification of the
phase dependent requirements during the project start-up.
These requirements could change during the project life cycle
according to new needs and situation. Thus, it is necessary to
allow modifying the configuration file before the new phase
start. The technical problems have been related to options of
the PM software application to ensure the defined phase
depended requirements. The ConfPMIS could not extend the
PM software application functionality; thus, some applications

B. Analyst

C. Programmer/ Tester

could ensure all requirements defined in the configuration file,
but others — only partially.
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Solvita BérziSa, Janis Grabis. Projekta faZzu atkariga projektu vadibas informacijas sistému konfiguracija

Projektu vadibas informacijas sistéma nodrosina projektu vadibas procesu atbalstu un projekta informacijas savakSanu, apkopoS$anu un izplatiSanu. Projektu
vadibas informacijas sist€éma ir japieméro konkréta projekta situacijai un vajadzibam, lai nodroSinatu projekta aktualas informacijas apkoposSanu, apstradi un
attélosanu. Izmantojot projektu vadibas informacijas sistému konfiguréSanas pieeju, ir nodrosinats standartizets process projektu vadibas informacijas sistému
piemérosanai konkréta projekta vajadzibam. Bet projekta aktuala informacija mainas arT atkariba no katra lietotaja lomas un projekta fazes. Tadgjadi raksta
mérkis ir adaptét projektu vadibas informacijas sistému konfiguréSanas pieeju, lai nodroSinatu projekta lomu un fazu atkarigas konfiguracijas prasibu
aprakstiSanu un uzturéSanu. Lai nodrosinatu fazu un lomu atkarigu konfiguracijas prasibu aprakstiSanu, projektu vadibas informacijas sistémas konfiguracijas
aprakstiSanas XML shéma (XCPM) ir papildinata ar elementiem, kas nodrosinata 1) fazu un lomu uzdos$anu datu entitijam; 2) fazu uzdoSanu procesiem un 3)
projekta dzives cikla fazu secibas un fazu mainas identific€Sanas nosacijumu uzdoSanu. Projektu vadibas informacijas sisttmu konfiguréSanas pieeja ir
papildinata ar jaunu aktivitati — parkonfiguréSanu, kas tiek veikta katras fazes sakuma. ParkonfiguréSanas laika tiek izpilditas transformacijas, kuras tiek mainita
pieeja datu entitijam un to procesi atbilstosi konkrétaja fazé uzdotajam prasibam. Izmantojot projekta fazu atkarigu projektu vadibas informacijas konfiguraciju,
lietotajam tiek nodrosinata pieeja tikai tiem datiem, kas tam ir nepiecieSami konkrétaja projekta fazg, un tapat tiek piemeéroti datu apstrades procesi.

Consura Bepsuma, finuc I'paduc. Konpurypanus un@popManuoHHBIX CHCTEM YIPABJIeHHs IPOEKTaAMH, 3aBHCSAINAS OT (pa3 MpoeKTa

WndopmarnonHas cucTeMa YIpaBICHUs INPOCKTAMH O0ECIeYMBAeT IONEPXKKY IPOLECCOB YNpPAaBICHUS MNPOCKTaMH, a Takke cOop, 00o00IieHne u
pacmpocTpasenie HH(popManuyu 10 npoekty. WH(pOpMAIlMOHHAs CHCTEMa YIPAaBICHHUS HPOCKTAMH IPUMEHSETCS B 3aBHCHMOCTH OT HYXI M CHTyalld B
KOHKPETHOM IPOEKTE, 4TOOBI 00ecnednTh 00001IeHIEe, 00paboTKy U 0TOOpaKEHHE aKTYalIbHOM HH(OPMAIIHH 110 TPOeKTy. MCrosp30BaHue KOHPUTYPALIMOHHOTO
nojaxoza B MHGOPMAIMOHHBIX CHCTEMAaX YIpPaBICHUs MPOCKTAMU OOECIIEUMBACT CTaHAAPTH3HPOBAHHBIA MpPOLECC B MPUMEHEHHH MH(MOPMALMOHHBIX CHCTEM
YIpaBIICHHs POSKTaMHU ISl HY’KJ KOHKPETHOTo mpoekTta. OfHako akTyaiabHas HHGOPMALHS 10 IPOEKTY M3MEHSETCS, B TOM YHCIIE, B 3aBHCHMOCTH OT POJIH
Ka)kKI0TO IOJIB30BaTeNs M TeKylel das3pl npoekra. TakuM 00pa3oM, IieJIb CTaThH IPHCIIOCOOUTH KOH(HUIYPAIMOHHBIH HOAX0/ B HHOOPMALMOHHBIX CHCTEMax
yIpaBJIeHHs IPOCKTaMH, YTOObI 0OECIEUNTh OMMCAHHE W MOANCPKKY TPeOOBaHUIT KOHGHUIYpaLlU B 3aBHCHMOCTH OT pojeil u (a3 nmpoekta. YToOb! 0OecneunTs
OIMCAaHHE KOH(UIYpaIMOHHBIX TPeOOBAaHMII B 3aBUCHMOCTH OT posiell u (a3 mpoekrta, omucaHue XML cxembl KOH(HUrypauy HH(GOPMALMOHHBIX CHCTEM
ynpasnenust npoekramu (XCPM) 0mojHEHO 3JieMEHTaMM, KOTOpble obecrieunBaroT: 1) 3amaHue posieit u (a3 cyObekraM MaHHBIX; 2) 3aianue (a3 s
MPOLIECCOB U 3) 3aJaHKe YCIOBUH HACHTH(OHKAILMH IOCIEI0BATEIbHOCTEH M M3MEHEHHs (a3 KHU3HEHHOro IMKiIa npoekra. KoHpurypaluoHHBIH MOAX01 B
HH(POPMALIMOHHBIX CHCTEMax YIPABICHUS MPOCKTAMU IOIOJIHEH HOBBIM JICHCTBHEM - [EPEKOH(Uryparmeil, KoTopas IPOBOAUTCS B Hadaine Kaxmoi ¢assl. Bo
BpeMsl HepeKOH(UTypaiy BBIIONHSIOTCS TpaHC()OPMaLH, KOTOPbIe 00ECIIeUHBAIOT 3aMEHY JOCTYIa K CyOBbEeKTaM JaHHBIX M UX HPOIeccaM B COOTBETCTBUH C
TpeOOBaHUAMH, 3aJJAHHBIMH Il KOHKpeTHO# (a3bl. Vcronb3oBaHue KOH(UIypaunu MHGOPMALMOHHBIX CHCTEM YNPABICHHS NPOEKTaMH, 3aBUcsALIEi oT da3
[IPOEKTa, 00ECHEeYNBACT M0JIb30BATENIO JOCTYII TOJIBKO K TEM AAHHBIM, KOTOPBIC €My HEOOXOAUMBI B KOHKPETHOH (ha3ze MpOeKTa, TOYHO TAKKE MPUMEHSIOTCS H
MpoLecchl 00pabOTKH JaHHBIX.
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