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ABSTRACT

Collaborative software development is very important as the developers in a team might be
located in various geographical areas. There are groupware products that accommodate the
needs of the developers who collaborate. Formal and technical communication among the team
members is crucial for the success of the endeavor in this regard.Towards this end Treude and
Storey explored work item tagging in which they consider a scenario where multipleparties or
developers can involve in technical communication. Tagging a work item and updating it as the
work progresses can provide useful knowledge to team members so that they can avoid lengthy
technical discussions. Here Developa prototype application is designed and built in order to
facilitate multiple users of the development team who collaborate from different geographical

regions. The users involved include tag authors, work item authors and work item owners.
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Technical communication among the three users is provided by the prototype besides
allowingthem to have informal communication. The experimental result reveals that the
prototype is useful to support communications among the members of collaborative software

development team.

Introduction

Software development has gone through many phases over a period of time. From the initial
“trial and error” kind of development, it went to the software process models that can help in
systematic software development. The latest development is that the team members need not be
located in particular geographical area. It is possible to have collaborative software development
that helps team members to work a software product without time and geographical restrictions.
With these provisions in place, humans can solve very complex problems as well [1]. Computer
Aided Software Engineering (CASE) is the discipline that helps developers to utilize the
computerized software development which increases the productivity. With the help of CASE
tools available, it is possible to achieve smooth communication across the stakeholders of a
project. Though individuals are involved in software development, an individual is not doing it
alone. It is the combined effort of many users and now it is also possible for a team of members

to collaborate from various geographical locations across the globe.

The tools that are existed for collaborative software development include Jazz [2] and
INCOME/START [2]. The former is from IBM. These tools help the communication process of
the team members. However, these tools do not have any communication procedures with
respect to social aspects [4]. Thus there is possible necessity for such tools to have
communication provisions for social networking as well among the software team members. The
formal and informal communications can help to built relationships among the team members
besides solving problem in technical communication. The Jazz tool is used to have light weight
communication in the form of tagging. Tagging work items help in communication scenarios of
projects being done in collaborative fashion. In [5] the Jazz tool was explored in collaborative
environment. Here built a prototype application with web interface that helps people from many

geographical locations to have collaborative effort in technical communications of software
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development. A prototype application is built in order to facilitate multiple users of the
development team who collaborate from different geographical regions. The users involved
include tag authors, work item authors and work item owners. Technical communication among
the three users is provided by the prototype besides allowing them to have informal

communication.

The rest of this paper is designed as charts. Section 2 analysesrelatedworks. Section 3 focuses on
Jazz tool as described in [5]. Section 4 provides information about the proposed design and
implementation of web based prototype. Section 5 presents the experimental results while the

section 6 concludes this paper.

Related Works

This section reviews literature on prior works pertaining to collaborative computing and work
item tagging. Human beings saw the software development as a challenging task for many years
[1]. Traditionally the software development is carried out by group of people forming a team. As
part of software engineering there are many process models came into existence. As the task of
software development is not simply writing some programs, a systematic approach and
systematic communication process is required in the development process [6]. There are
necessary mechanisms to bring about coordination among the members of a team [7]. There are
many challenges and cultural issues involved in the team which is made up of people with
diverse skills [8]. When colleagues are there in different countries, they might be facing
difficulties to have collaborative access to software being developed [9]. In this case there should

a tool to achieve this kind of communication among team members.

The success of projects in collaborative environment depends on the proper communication
facilities provided by tools [10], [11]. Configuration management tools are also in place that help
in providing communication and resolve communication conflicts as explored in [12]. The
CASE tools such as Bugzilla can help developer to work faster and improve productivity in
software development [13]. A light weight social computing phenomenon such as tagging can be
used with social dimension. Many software tools used tagging for supporting technical

communication among the software development team members. With tagging in place,
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developers can have control technical communication that helps in collaborative computing
scenarios [14]. Another technique is annotations [15] which can be used for additional and
important communication in software development. Recent tool named Tag SEA [16] is used for
tagging in collaborative software development environment. Other tools which are in use include
concern Graphs [17] etc. Here build a tool that helps collaborative members to have formal and

informal communications.
JAZZ Tool EIl Case Studies

In this section two tools which are already existed are studied. They are Jazz and El. They
provided collaborative software development provisions and also resolve communication
problems among the team members. The Jazz tool supports integration of various phases in the
software development. Work items of various categories can be organized in it. Jazz has merit in
having tool support for collaborative software development. On the other hand EI is another tool

that also supports collaboration. It also helps the teams in using work item tagging.

Table 1 shows the data extracted from various sources.
(Case Data Object Amount

Iz Work Item 63.268
rrampramest, E1L [ QRpSSL T0 1773)
Tag Instance applied to work item | 27,232

Tag mstance removed from work item | 2432

Numbers of unique tzg kevwords 1184

As shown in table 1, the data related to Jazz tool is taken from repositories. The count of work
items, the work item tagging used for work items and the instances of tags, number of keywords
used for tagging is shown in table 1.

Table 2 - frequency of tag instance of Jazz tool
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Tag, » instances

Keyword

“Polish ue6
Svt 270
Ux 668
Tt 636
Testing 565
Cilobalization 442
Ulsability 441

Maintaincecanditate 436

Exrror handling 131

Must fix 421
As seen in table 2, the frequency of tag instances of Jazz tool is presented in descending order by
the count of tag instances. Table 3 provides tag keywords that are most frequently shared in Jazz

tool.

Table 3- Most Frequently Shared Tag Keywords in Jazz

Tag #instances | #distinct users

Keyword
Performance 413 46
Globalization 442 43
Twvt 636 43
Polish 966 43
Maintaincecanditate 436 40
No code 197 40
Error handling 431 3
Usability 441 38
Betalcandidate 308 33
Rcdcandidate 133 33
Ux 688 33

As seen in table 3, it shows tag keywords, the number of instances and the number of users who
used those tag instances.

Proposed System

The proposed system is modeled after the concepts provided in [5]. The aim of the proposed
system is to support collaborative software development in terms of work item tagging which

provides technical communication possible among various users of the system. The users include
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work item owner, work item author and tag author. Each user has specific role to play in the
application. All users can have collaborative communication with little effort. There will be no
lengthy discussions required as the tags can carry sufficient meaning that can be understood by
the team members. The communication concerns are taken care of by the tool that helps smooth
communication among the team members. The proposed tool is also compared with other tools
such as Jazz. The proposed application also supports limited social networking among the team
members to have informal communications. Thus the tool proposed can support both formal and
informal communications among the team members. Figure 1 shows the schematic overview of

the proposed application.

Fig. 1 — Schematic Overview of the Proposed System
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As shown in Figure 1, it is evident that the application has many provisions. They include
sharing of work, tagging the work items, collaborative communication and limited social

networking for informal communications among the team members.

Experimental Results

The environment used for the tool implementation includes a PC with 2GB of RAM and Core 2
Dual processor. JDK 1.7 and Tomcat 7.0 and Net Beans are used for the development of the tool.
First of all Jazz and EI tools were studied before implementing the proposed application. The
results of observations exist in fig. 2, 3 and 4.
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Fig. 2 — Distribution of Tag Instances to Work Items with respect to Jazz
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As can be seen in fig. 2, it is evident that the horizontal axis represents tag instances while the
vertical axis represents number of work items. As the work items are increased the tag instances

are also increased.
Fig. 3 — Number of instances and tag keywords (Jazz)
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As Figure 3 shows there are number keywords and number of instances represented by
horizontal and vertical axes. The tag keywords include tooling, unclassified, testing, planning,
environment, documentation, cross cutting, collaboration, component, architecture etc.

Fig. 4 — Number of Instances and tag keywords (El)
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As Figure 4 shows there are number keywords and number of instances represented by
horizontal and vertical axes. The tag keywords include tooling, unclassified, testing, planning,

environment, documentation, cross cutting, collaboration, component, architecture etc.

Conclusion

This paper focuses on studying the need for collaborative software development and the tools
available for the same. Here build a prototype application or a tool that can help a group of
people to collaborate and have technical communication among them. The users who use this
application include work item owners, work item authors and tag authors. The tagging concept
helps them to have purely technical communication among them. The tagging eliminates the
need for complex interactions unnecessarily. Moreover the tool also facilitates to have informal
communication among the team members in order to have limited social networking capabilities.
Thus the tool became important communication medium for both formal and information
communications among the team members who participate in collaborative software

development. The empirical results are encouraging.
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