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Abstract - Software engineering and project management
today are using advantages of modern communication
technologies, with processes in distributed working
environment. This paper addresses research and practical
issues in the domain of distributed software development
and management and particularly in communications area.
We propose an integrated and layered model of all relevant
aspects of distributed software project management
communications, suitable for performance measurement
and teaching alignment purpose.

. INTRODUCTION

We are facing the fact that today software is developed
by teams that are, for large projects, usually physically
dislocated. Terms that are used for this type of software
development  organization are global  software
development,  distributed  software  development,
teamwork software development etc. Distributed software
engineering and project management are facing many
issues, categorized as general project management issues,
specific to software development and particularly
addressed to teamwork and distributed development.

Many years of practical work, issues, solutions and
research resulted in sublimation in the form of standards
as general accepted approaches to certain working areas.
Project management (PM) standard framework include
PMBOK guidelines [1], while more precise it is defined in
worldwide accepted PRINCE2 body of knowledge. At the
other hand, software engineering body of knowledge gives
directions in SWEBOK [3].

Some of software project management best practices
include [4]: accurate project metrics and measurements,
accurate time/cost estimation, project management and
software development methodology, project status
reporting, automated tool usage, good communication
with client, user involvement, adequate understanding of
customer problems and requirements, team leadership,
participation in decision making, good communication
among project staff, morale boosting rewards and
performance appraisals.

This paper aims to present most important issues
regarding communication in multi-site development
working environment. It will present layered model of all
structures needed for communication and specially it will
present data flow structures regarding PRINCE2
document templates that could be used as basis for

standard data format in information exchange during
software project management.

Il.  RELATED WORK

Research in the field of distributed project
management and distributed software engineering (i.e.
global software development [5]) is recently very
productive with general research trends and directions [6]
and presenting experiences from diversity of global
projects [7]. Results are related to measurement and
monitoring performance [8], comparing performances
with face-to-face communication [9] and improving
performance of distributed teamwork.

Distributed teamwork software project engineering
and management are facing issues such as: technical
problems of communication [10], coordination [11],
communication speed [12, 13], knowledge sharing [14,
15], group awareness [16] and adjustment of
heterogeneous teams [17], creativity and quality [18].
Special issues are examined regarding communication
practices in different  software  development
methodologies, such as Extreme Programming [19].

As one of solutions to these issues, specialized
software (“groupware") is developed to be used for
organizing, communication and integration of teams and
their work in distributed working environments. They
support acitivities such as meetings [20], organizational
learning [21], self and peer assessment [22], integration of
process and project management [23] for collaborative
multi-site development [24].

I1l.  RESULTS

A. Layered communication model for distributed
software project management

As one of results of this paper, we present layered
communication model, that integrates different aspects of
communications in distributed software development and
project management.

This model consist of several layers that enable
communications, form a communication structure and
enable functionality of communications. It is based on



general structure of

information system (hardware,

software, lifeware and orgware).

TABLE I. LAYERED COMMUNICATION MODEL FOR DISTRIBUTED
SOFTWARE PROJECT MANAGEMENT

Layer

Sub-Layers

Orgware | Communication protocols and standards

Business rules

Project management methodology

Development frameworks

Lifeware Roles

Responsibilities

Constraints

Software Communication software

Groupware

Project management software

Development environment

Hardware | Telecommunication equipment

LAN equipment

Workstation hardware equipment

In this model, hardware presents technical equipment

needed for personal and teamwork software development
and communication between teams, software enable
development, project management and communications,

b

lifeware present set of working roles of individuals within
teamwork and project (like developer, project manager,
team leader etc.) and orgware present procedures and
methodology for project management.

Proposed model presents a basis for teaching process
in this field, with systematic presentation of knowledge
areas. It also presents a framework for performance
evaluation of relevant aspects of communications in
distributed software development process and software
project management.

B. Orgware and Lifeware

Regarding data that are used in project management,
more precise prescription regarding document templates
and procedures gives PRINCE 2 methodology. Based on
this methodology and document templates, business
process model (BPM) has been presented (Fig. 1).

This BPM presents workflow, data flow, data stores
and basic work roles (lifeware) of the model that are
responsible for each activity, data flow and data store.
These work roles are: User, Client, Portfolio Manager,
Team Leader, Project Manager and Team Member.
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Figure 1. BPM according to PRINCE 2 methodology [25]



C. Software

Software support consist of basic communication
software (network system software, applicative software
such as e-mail, messangers etc.), project management
software, groupware tools and software development
environment.

Basic knowledge areas in project management as well
as bhasic PM activities should be covered by project
management software support. Knowledge areas define
important data structures and group of processes require
appropriate software functionality.

TABLE II. PROJECT MANAGEMENT KNOWLEDGE AREAS AND
PROCESSES

Basic knowledge areas [1] | Additional
knowledge
areas[26]

Scope Resources

Time (duration) Conflicts

Costs Changes

Quality Groups of
processes [27]

Human resources Initiation

Communications Planning

Risk Execution

Procurement Control

Integration Closing

Groupware software as a tool need to support:

e coordination of activities,
setting/getting assignments

meetings  and

e evaluation of results

e integration of work

o knowledge sharing and organizational learning
teamwork

e social enhance

cohesion

networking and

e quality assurance, self and peer assessment
e enhancing creativity.

Recently improved software development
environments (like Microsoft Visual Studio 2010) have
enhancements in functionality with modules that enable
groupware and project management with distributed
teamwork. This way software development environments
are integrated with previously developed tools -
groupware and project management software.

Some of these integrated systems are using web sites
or file servers for sharing code and other artifacts during
distributed  software  development and  project
management.

D. Communication

Figure 1. shows communication between all working
roles during project activities, from initiation to
finalization in BPM according to PRINCE 2 methodology.

In this model it has been shown that communication
between working roles are of several types:

1. Initiation of activity - after completion of one
activity, another activity (assigned to another role) can be
started.

2. Reading data from data store - data stores are
assigned to specific roles and some activities of other roles
need to read data from data store that is assigned to
another role. Permissions to access data are needed to be
defined. Obviously, writing to data stores is restricted only
to data store owners and other roles are not allowed to
access these data stores for writing new/updating data.

Technology solutions support this communication
activities by:

1. Business process management systems - enable
orchestration of activities that are processed parallely at
distributed locations. Starting one activity depending on
another (at some other location) is managed by these
systems.

2. XML and web services - Data that are to be
exchanged can be in informal, semistructural or structural
form. It is obvious that there is no direct access to data
stores of other working roles, but only using services (like
web services) that enable access to previously prepared
and deployed data in XML form.Widely accepted
standard format for data exchange is XML. It is
recognized from all software development environment
vendors and database management system developers, so
it is most appropriate to structure and exchange data in
this format.

IV. CONCLUSION

This paper gives a brief overview of knowledge areas
and issues in the field of communication within
distributed software project management.

Recent research show most communication
experiences, global trends and issuess that are addressed
and solutions that improve these aspects. Special software
development methodologies bring specific challenges in
communication, such as Extreme Programming, where
time-to-deliver is crucial and all unnecessary
administration and time consuming is avoided.

We presented an integrated communication layered
model for different aspects of communications within
distributed software project management. These layers are
organized generally as a structure of an information
system - orgware, lifeware, software and hardware.
Particularly, software needs are addressed from functional
aspect.

Special concern has been given to business process
model based on PRINCE 2 methodology for project
management, where data flow present communication
between working roles in project management. It has been
shown that communication types are initiating of activities
and reading data stores. Technology such as business
process management systems, XML and web services are
described as support to these communication types.



Future work in this field is planned to be in detailed

presentation of data structures of data flows and data
stores, projecting databases and XML structures, in aim to
enable development of specific software that could
integrate all software modules for the needs of distributed
software development and project management process.
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