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Abstract: This paper describes an approach to
remote  software  project management and
development using thin client/fat server model. The
customer and the developer are remote distributed.
The authors refer to their experience with several
remote developed projects and try to improve the cost
effectiveness by reducing the number of the joint
meetings between customer and developer. The
developer is using web-based interface to develop
and maintain a software project using the customer
Intranet.
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1. Introduction

Making effective use of Internet and Intranet
technologies has been critical for software companies
to lower the cost of software project development and
of obtaining competitive advantages. The software
industry was (and often still is) drowning in
complexity and failing to deliver many software
projects on time or to budget. The software
development cycle (SDLC) [4] phases: concept
phase, requirement phase, design  phase,
implementation phase, integration and test phase, and
maintenance phase can be carried out in different
locations geographical distributed. The customer
initiating a software project could be located in one
country and the design and/or programmer team
could be located in another country where the labor
cost is relatively low. Several software development
projects have been implemented by the Software

Engineering Department (as developer) of the

Institute of Mathematics and Computer Science at the

Bulgarian Academy of Sciences in collaboration with

and as proposer (or customer) DaimlerChrysler

Dornier, Germany.

The following constraints were imposed on these

projects [2]:

1. The contractual relationship is at fixed price, and
the project deadline is determined in advance
without an opportunity to be reconsidered.

2. The customer is responsible for the:

s request for proposal,
* requirement definition,
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¢ external (general) specifications,
. * independent testing.
3. The developer is responsible for the:

project management scheme and the quality

assurance plan,
e detailed specifications,
e programming (coding) and internal testing,
e maintenance documentation.
The primary challenge in such projects is to develop
software with the three famous objectives in mind:

1. Within budget (fixed price)

2. On schedule

3. According to requirements
In an environment where the customer and the
developer are located remotely the Software Quality
Assurance (SQA) approach with appropriate plan and
policy in remote software development environment
[2,5] is a milestone and a background for successful
software project development. The experience and
the careful coordination of these software projects
require 3-4 joint meetings of both parties - the
customer and the developer during the project life
time: a joint meeting to conclude the contract,, a joint
meeting to design the prototype, and one or two joint
meetings for acceptance tests [2]. The joint meetings
comprise an essential part of the overall remote
project expenses. Working in a client/server
environment with appropriate working procedures to
support the remote development of the project will
allow the number of the joint meetings to be reduced.
In the same time the established SQA plan and policy
[2] will be unchanged and maintained in the new
client/server environment. A distributed software
development  environment where the main
communication tools have been only e-mail, fax and
telephone, raised the necessity of moving to a new
model of software development environment using
client/server methodology, concepts, and creating
new working procedures.

2. Client/Server Model

Over the years a series of architectures have been
devised in an attempt to integrate various distributed
environments within an organization. Client/server
computing is one of the most dominant technologies




of remote information access and has developed as
the computer industry moved from centralized shared
logic based system to a network servers and
workstations. The most obvious example of
client/server architecture is the World Wide Web.
The Web architecture is based on a client/server
model and uses a Web Browser (client) to retrieve
information from a Web Server which may be
located around the world on the Internet. Client logic
can be embedded on the Web page by means of
scripting languages.

Organizations are using Intranets to make it easier for
their staff and partners to collaborate and
locate/process information. While Internet is global
and publicly accessible, an Intranet is closed and
accessible only to those people who have permission
to use it. In case of remote software project
development the customer team (a project manager
and testers) and the developer team (a project
manager, SQA manager, chief programmer and 3-4
programmers) [2] are those people who have
permission to work on and wuse requirement
definitions, external and internal specifications,
program code files, tests, and documentation. Special
attention is paid to standards and a other legal
documents, as the developer has to observe foreign
standards (those of the customer) concerning
documentation, some formal procedures and quality
characteristics. This is the reason to organize a small
library (Fig.1) containing such legal documents and
standards of the customer’s country and company,
relevant to the project. An Intranet for remote
software project development and management
operates in just the same way as the Internet, using
browsers to provide the customer and the developer
team with remote access to corporate software project
information and access.

Nowadays, Web browsers support web pages with
images, sound, video, and animation. Scripting
languages, Java applets, and ActiveX controls can be
added also to web pages enabling user interaction and
remote client/server processing. The web pages can
be constructed to ensure remote access to software
project files and documents, a software project
database, and applications located on the Web server.
The scripting languages as JavaScript and VBScript
can be included within an HTML document to
integrate different entities within a Web page. This
enables the client to be event driven, for example, a
script can be used to detect an event being fired by
one control (e.g. a button click).

The Microsoft technologies ActiveX Data Objects
(ADO) and Remote Data Services (RDS) [1] provide
access to remote files and database contents. They
enable a client Web browser to retrieve information
from a database on a Web server, process that
information on the client computer and return
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modifications of the data to the Web server so that
data can be updated in the database. The client/server
architecture of a software project development allows
to separate complex, centralized applications into
smaller, more manageable tasks or application logic
ensuring in the same time remote access to the
software project files and database. These tasks can
be split up into three layers [3]:

1. Presentation logic
The presentation logic is handling how a customer or
a developer team member interacts with an
application. Usually it is implemented through a
graphical user interface (GUI).

2. Software project logic
The software project logic is handling the mechanics
of the software project development and
management. It  includes  software  project
development rules and procedures, software project
requirement files, external and internal specifications,
documentation files, and a relational database with
stored procedures, triggers, and constraints.

3. Data access logic
The data access logic manages the storage, the
retrieval of data, and ensures data integrity.
We are considering relatively small software projects
where the customer team consists of not more than 3-
4 members and the developer team is not more than
5-6 members. In our model we are using Intranet
access to a small file sharing system containing
software project requirements, specifications, and
documentation and a small relational database
management system (RDBMS) supporting the
software project development.

3. Implementation

The client/server architecture reduces network traffic.
In addition, today’s databases provide many features
that enable the development of sophisticated multi-
user applications. For example, multiple users can
access and update the same set of data safety, or to be
notified for upcoming events in time. The processing
tasks of presentation logic, software project logic,
and data access logic can be split between layers —
the workstations (personal computers) and the
database server. Such architectures are referred to as
being two-tier client/server [3]. We have chosen thin
client/fat server implementation in which the
management and the support of a software project
(the software project logic) is pushed down to the
database server using techniques as stored
procedures, triggers, and constraints.
When organizing the implementation we tried to
follow two principles (contradictory to some extent):
1. Preserve the usual type of communication and
organization in order not to change the habits
and reactions of the project participants



2. Take into account the peculiarities of the remote
operation and the specific organizational
measures it requires

This is the reason we proposed two types of

formalization:

1. Each document in the software project files
(Fig.1) has a fixed format
2. A rather strict procedure for communication

when using these documents was elaborated.
However, to keep the opportunity for informal
communication among the staff members, the e-mail
and chat-room components (Fig.l) are provided. As
an example we could quote the testing procedures. It
is clear that they are probably the most intensive from
a communication point of view. The programming
code is prepared by the developer’s staff, internally
tested and then delivered to the customer. The
independent testers, after having performed the
appropriate testing operations have to fill in a fixed
form, which immediately becomes available to the
developer’s staff. Each of the programmers reacts to
the content of this form by correcting the errors
described and marks on the form his reaction and the
results of this reaction. There are two points to be
considered here.
L. The programmer is obliged formally to react
by using the form, but (s)he is also entitled to
informally communicate with the tester by using the
e-mail and chat-room in order to comment or clarify
some items.
2. The chief programmer is obliged to
supervise how the form is proceeded and to resolve
conflicts in case some of the errors are not covered,
e.g. in case no programmer feels responsible for a
particular error; as far as the program manager is
concerned he is interested in this form from the point
of how terms for reaction are observed.
A stored procedure is invoked by sending a request to
the database server that includes the stored procedure
name and any parameter values. A trigger is a stored
procedure that is invoked automatically on the
Add/Update/Delete of items in a database table or
under some time constraints and events. Figure 3
below shows the structure of the software project
-database. The primary keys are in bold and the
relationships from one table to another table are
defined through foreign keys. The relational
SoftwareProject database consists of tables that store
software project management and development
information (Fig.2). Only the customer and the
developer project managers have full access (read
and write) to the SoftwareProject database. The other
team members have separate views and limited
read/write access depending on their database view.
Web-based procedures using Active Server Pages
(ASP)[3] have been developed for remote database
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access: user registration and login, add/delete/update
tables, and database reports. Figure 4 below shows an
example of a Web form for developer tests. It
consists of developer name (from the login), two
drop-down menus to choose a program module and a
test assigned to a developer, due date, done test, and
test description. The developer has access only to
his/her program modules and tests and can update
only his/her test description. The developer name,
due date, and done fields are informative and cannot
be changed. The manager and the chief-programmer
have access to theses fields. The developer can send a
message to the manager, a team member, or through
web forms to work with his/her documentation and
program modules.

3. Conclusion

This paper has described an approach to remote
software project management and development based
on client/server model and implemented as Web
application with ASP technology. At this stage the
customer’s and the developer’s project members have
positive subjective estimations and impressions.
Experience shows that this approach has improved
the quality of the software developed and lowering in
the same time the cost of the software project. We
hope to do a further development and refinement of
the approach and its implementation described. We
do believe that the approach presented in this paper
can be applied to lower the cost of the software
project labor force, management, and development in
organizations using remote software project
development and management.
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¢ ) Intranet
Web browser Seamless browsing and front-end to remote project development
Software project Software project Standards and Applications and e-mail and chat-
database files and docs legal documents services rooms
Figure 1. Intranet and Web solution of client/server software project development
Table Description ]
TeamMember Stores information about each customer and developer team member. T
ProjectStructure Describes the software project structure — program subsystems and program modules.
WorksOn Used to establish who is responsible to develop a program module, how many hours are
needed and a due date.
TeamStructure Stores information about the team structure (project managers, SQA manager, chief
programmer, programmers, and testers).
Dtests Describes a set of internal program module tests needed to debug the software.
Ctests Describes a set of external program module tests for software acceptance.
Ddocumentation Program module internal documentation
Department Department name and location
Dpayment Developer project payments.

Figure 2. SoftwareProject database table description
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Figure 3. Table relationships in the SoftwareProject database Figure 4. Developer tests Web form
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