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Abstract: One of the goals as a system or software developer
that need to be achieved is to produce a product or system that can
be considered as a high-level quality of a product. To help the
developer produce a good quality of a product, a tool that will help
them make their work easier and efficient is needed. TSPi Tool is
one of the methods that can be used by the developer to plan their
project, record the project progress, record defect and solve the
defects. Currently, FCSIT students who're taking the Software
Engineering and Laboratory are using the TSPi Support Tool
(Excel Version). However, there are problems exists such as
time-consuming which affects the progress of the project. The
proposed solution for arising problems was the Team Software
Process (TSPi) Tool Web-Based System, a web-based
management system to manage and monitor the progress of the
product development.

Index Terms: team software process, tspi, software engineering
course, teamwork, project management, tspi tool system,
web-based, software engineering.

I. INTRODUCTION

Team Software Process (TSPi) tool is used as a guide for
the development teams in producing a high-quality
software-intensive system. The TSPi tools mostly used by
students especially for those who take Software Engineering
and Laboratory subject in Faculty of Computer Science and
Information Technology (FCSIT) [1].

Traditionally, the TSPi tools system do exist but only in
Excel version which is needed to be downloaded through
Morpheus before it can be used. TSPi Tool (Microsoft Excel
version) consists of several part which are TSPi instructions,
Team member and their roles, SUMP, SUMQ, Task planning,
Schedule planning, Week summary, Issue/Risk Tracking Log
(IRTL), Issue risk week summary (IRWeek), Defect type and
QProfile parameter [2].

However, the current TSPi Tool workbook does not have a
database to save and retrieve a data whenever the user wants
to do such an operation. Therefore, a precaution method such
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as keeping an extra workbook file is needed if in case the
excel file might be corrupt or missing. Thus, this paper
describes the proposed system, the Team Software Process
(TSPi) Tool Web-Based System which intends to overcome
the problem.

The rest of this paper is organised as follows. Section 2
illustrates the review of the literature. This review literature

includes the review of TSPi structure and flow, review on
the existing system, and a comparison between the existing
systems and the Web-Based TSPi System.
Meanwhile, Section 3 discusses the requirement analysis.
This section describes the development methodology that will
be used for the system which is Rapid Application
Development (RAD).

Il. LITERATURE REVIEW

This section illustrates a review based on similar existing
systems and the TSPi Tool Web-Based System. There are two
existing systems that have been reviewed namely; Team
Software Process (TSPi) and Process Dashboard.

Team Software Process (TSPi) Support Tool

The TSPi Tool System is mainly developed using
Microsoft Excel. This support tool requires Microsoft Excel
version 97SR-1 or later version to be used. The TSPi Support
Tool helps the team to plan their project, track the project
schedule and track the project quality plan. This workbook
consist of several forms namely Roles, Program Plan
Summary (SUMP), Quality Plan Summary (SUMQ), Size
Summary (SUMS), Task Planning Template (TASK),
Schedule Planning Template (SCHEDULE), Week Summary
(WEEK), Issue/Risk Template Tracking Log (IRTL), Issue
Risk Week Summary (IRWeek), Time Recording Log
(LOGT), Defect Recording Log (LOGD) and Qprofile
Parameter [2]. Figure 1 and Table 1 show the strategy
development and planning with the list of forms in TSPi
process.
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TSPi Support Tool Instructions

Strategy Development and Planning
TSPi Process : Step WHO
Before STRATY Team Leader

TOOL INSTRUCTIONS FORM
Fill out the project information on the Project worksheet (Name, Team name, ProjectiName
Project name, Start Date, Instructor, Cycle).
Enter the team member names. initials, phone numbers, e-mail addresses, and ~ Team!B2
filenames for the team members workbooks in the Team worksheet.
Enter the role assignments on the Roles worksheet

Before STRAT1 Team Leader

Before STRAT1 Team Leader Roles!B2

Enter on the SUMS worksheet, the names and size estimates of all assemblies  SUMSIBS

and pats for this cycle

STRATY: Produce the ~ Planning Manager
Size Estimate

PLAN1: Produce the ~ Planning Manager Click the Generate Task List button to create a default task ist TaskiA8
Task Plan

PLAN1: Produce the  Planning Manager
Task Plan

Revise the task list adding o deleting tasks as necessary. Then for each task,  TaskiAg
estimate the size where appropriate, the time, and the time for each engineer

assigned to the task

Enter hours per week in the Scheduls template. Hours per week are based on the Schedule!C8
total hours forthe team for each week in the schedule

Click the Update Task and Schedule Plan button on the Task Worksheetto  TaskiAg
generate a schedule

PLANI: Produce the  Planning Manager
Schedule Plan

Planning Manager

PLANT: Quality Plan  Team

PLAN1: Quality Plan ~ Quality/Process
Manager

PLAN1: Quality Plan  Quality/Process
Manager

PLAN1: Quality Plan ~ Team

Before creating the quality plan, review: the qualtty standard in the textbook
Enter the planned defect injection rates for each phase on the SUMQ worksheet. SUMQIDE2

Enter estimated phase yields for each phase SUMQIDS5
Review the calculated defect removal rates and defect densities (Defects/KLOC)

alty Standard. f neces: just planned time (Task workshest),

et (1A e i ol vinlre (81O

Fig. 1. TSPi Support Tool Front Tab in Excel Version

Table 1. List of forms inside the TSPi support tool
workbook and its function from Watt’s
technical report [2].

Week Summary (WEEK) This form is to prepare the weekly
status reports of the project. Each
team member needs to complete this
form every week. Those members
need to show the completed work
last week and plan for the next week

work.

Issue/Risk Tracking Log To record and monitor project
(IRTL) problems or risks.

IssueRiskWeekSummary Record and  monitor
(IRWeek) problems and risks weekly.

project

Time Recording Log Used to record the time taken for the
(LOGT) development to finish. These include
the assembly and phase for each task,
the date, start time, interrupt time,
stop time and comments.

Form Name Function

Roles The project team members should
have their own roles and
responsibilities. Each member can
hold one or two roles. Roles
mentioned before are:

1. Project Manager
Planning Manager
Quality/Process Manager
Support Manager
Test Manager
Process Manager
Implementation Manager
. Customer Interface
Manager

O NG WD

To summarise all teamwork which
includes planned and actual size,
planned and actual time in phase,
planned and actual defects injected
by phase and also planned and actual
defects removed by phase.

Program Plan Summary
(SUMP)

Used to record data of planned and
the actual quality. Data then will be
stored as components, modules,
performance stages, process and
defect removal rate.

Quality Plan Summary
(SUMQ)

Used to measure the size of each
product. This form includes a plan
and actual size for each part and
assembly.

Size Summary (SUMS)

Every completed task should be
recorded and entered in this form.
This form includes the estimation,
planned date, actual hours and actual
date for each tasks.

Task Planning Template
(TASK)

This form is used to produce the
team plan. It calculates the planned
value and determines the date when
each the tasks will be completed.

Schedule Planning
Template (SCHEDULE)
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Process Dashboard

Process Dashboard is an open source software which can
be downloaded freely. It is a Java-based and can be run on any
system with a Java 2 compliant virtual machine [3]. This
includes Mac OS, Windows, Linux and Unix. Process
Dashboard was developed in 1998 by the United States Air
Force.

This software supports the following functionality for the
user. The functionalities are planning, data collection,
tracking, data analysis, and data export. The overall process
of Process Dashboard is shown in Figure 2. From Figure 2
below, it shows that the Process Dashboard has four different
processes; Organisation preparation, Launch preparation,
Team project launch tasks and Run the project. The processes
conducted by 4 different type of organisations; Process

Mentor, Program Manager, Team Leader and Team
Members.
Process Mentor
=l Tnstall Process Dashboard with Team Features |
‘f‘, [ Define Metrics Collection Framework |
S [ Create Forms and Reports for O onal Use |
Program M | Team Leader Team Members
_§ | Create Team C Directory |
E | Install Process Dashboard with Team Features | | Install Process Dashboard |
a‘ | Create Master Project | | Create Team Project |
E: | Add Team Projects to Master Project | llumc Team Members to Join Team ijecri
g | Join Team Project |
:l | (Create or Obtain Forms and Reports for Project Use |
| Define Top-Down Task; for Master Project l
I Enter List of Team Members |
" I Plan Overall Ptéjel:l Strategy |
'ﬁ : | Plan Project Development Process |
= | [View Consolidated Master Project Planning Dat: I E—
- l Plan Project Sl:ppon Tasks |
E l Develop Balanced Project Plan |
E
£
g [ Egonbwm ]
E [ Import Data |
[ View Bottom-Up Team Plan ]
| Create Quall\n Plan |
| Save Backup of Project Data |
-; | Manage Team Data ][ Coltect Eamed Vatue Metics |
£
£
z

Fig. 2. Overview of Project Dashboard for Team Projects
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Moreover, the strengths, weaknesses, software and hardware
requirements are also identified in this section which is
needed in the process of the development. A comparison
between the existing systems with the TSPi Tool Web-Based
System also being studied as a guide for the development
process. The comparisons are being categorized in Table 2.

Table 2. Comparison of features between the existing
system and the Web-based proposed system

Features TSPi Support Tool Process TSPi Tool
Workbook (Excel) Dashboard System
(Web-Based
proposed
system)
Web-Based System x x v
Free (Open Source) v v v
Can store data inserted x v v
Interactive data x x v
visualisation
Compatible in all v v v
platform
Easy to use x x v

The system embarks on the following objectives:

e To implement the TSPi Tool which exists in Excel
version into a web-based system.

e To design and develop the existing feature of TSPi Tool
System, then can automatically calculate a value that has been
inserted.

e To improve the TSPi Tool System interfaces so that it
becomes more user-friendly and easier to use.

 To create a database so that all the data can be retrieved
and stored without worrying, it might lose

This system is expected to produce the following outcome,
where student able to; a) use a web-based TSPi Tool System;
b) know the status of their project title, and c) Required value
is calculated automatically by the system.

I11. METHODOLOGY

This section recaps about how the system is being
developed by following the Rapid Application Development
(RAD) [4]. RAD is chosen because this methodology is less
emphasis on the planning, rather than that it more focused on
the development and the project is intended to be produced in
a short time constraint.

RAD is a software development methodology that uses
minimal planning which resulting in rapid prototyping. The
planning happened while the process of writing the software
itself. RAD can develop faster and higher quality through the
requirement gathering using workshop or focus group,
prototyping, re-use the software component, a rigidly paced
schedule that defers design improvement to the next product
version and less formality in the review.

RAD has four phases which are requirement/planning
stage, system design stage, development stages and cutover
stages, but cutover stages will not be covered in this project
since the constraint of time and resource limitation.

System Design and Construction

In this section, it concerns more about the implementation
and development of the TSPi Tool Web-Based System. The
main purpose of this phase is to design a system that can fulfil
user requirement. By using data and information that has been
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gathered during requirement analysis and system design, it is
used as a main reference to implement the component of the
system itself. As for this system, it is important to verify the
implementation phase to ensure that the system has fulfilled
the system specification and requirement that has been
gathered during in the previous chapter.

This system has two different users; the System
Administrator and the Team itself as shown in Table 3. The
different user has restricted access to the system. TSPi Tool
Web-Based System will be maintained and managed by the
System Administrator.

Table 3. Systems users functions features

System Administrator functions | System User functions

o View all user details o View the TSPi Forms

¢ View the TSPi Forms o Update/edit the TSPi

Delete the TSPi Forms Forms

e Register new user into the | e Delete the TSPi Forms
system o Register into the

o Delete user in the system system
o Approve/Disapprove project | o View the team’s
title profile

Features of the system shown in Table 4 below:

Table 4. TSPi Web-based Support System features

Fiddesigwhil¢réfer Apgiaigite).of the systems are shown in

System Features Description

1471

Sign Up

The user is allowed to register into the system.

Login page

The user needs to have username and password to
login in to use this system.

Change password

The user is allowed to change their password.

Add project details

The user (Team) are allowed to add their project
title

and project description into the system to be
reviewed by their instructor.

Approved/Disapprove
d project title.

The user (System administrator) able to
approve/disapprove teams’ project.

View project status

The user (Team) is allowed to view the projects’
status.

Enter TSPi forms

As being mentioned in the introduction section,
there are several forms that exists in this system.
User (Team) are allowed to enter the system as
long as they are log into the system.

Edit TSPi forms

The user (Team) is allowed to edit their form that
has been filled in and it will replace the old data
with the new data.

Delete existing forms

The user is allowed to delete the existing form.

View TSPi forms

The user (Team) is allowed to view their forms
once the form has been submitted to the database.

There are 2 out of 8 Forms Calculation involved in this
system are listed in Table 5 below.
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Table 5. Formulas implemented in the forms

No | Form Default Value or Calculated Value

Name

1 TASK
Form

Total Plan Hours (TPH)

TPH = Add all TPH values

Total Actual Hours (TAH)

TAH = Add all TAH values

Estimated Hours(EH)

EH = Size/Rate

Planned Value (PV)

PV = (Plan hour each task / Total plan hours) *
100

Cumulative Planned Value (CPV)

CPV =CPV + PV

Earned Value (EV)

EV = (Actual hour each task / Total actual hour)
*100

Cumulative Earned Value (CEV)

CEV =CEV +EV

2 WEEK Weekly Data

Form e Schedule hours for this week

Hours = Plan hours this week / Actual hours
this week

e Schedule hours this cycle to date

Hours = Plan hours this cycle / Actual hours
this cycle

e Earned value for this week

EV =Plan EV this week / Actual EV this week

e Earned value for this cycle to date

EV =Plan EV this cycle / Actual EV this cycle

e To-date hours for tasks completed

To-date hours = Plan to-date hours / actual
to-date hours

e To-date average hours per week

To-date average = Plan to-date average /
Actual to-date average

Testing and Evaluation

This section describes in detail about the testing process for
the system that is being implemented in this project. The
testing process is divided into two main testing which is
functional and non-functional testing.

Functional testing concerned with the functional
requirement and covers how well and how accurate the system
is functioning [5]. It will be done by both the developer and
the end user. A User Acceptance Test (UAT) documentation
will be prepared for the tester, and the outcome should be the
same as the expected result written in the UAT
documentation. The UAT here means the test case
documentation. The test case is a kind of documentation
which is used to record all result of tested functionalities of
the developed system. This is to ensure that the system works
perfectly and has met the entire stated requirement before it
can be published to the outside. It consists of several criteria
such as the test case ID, objective of the test, expected result,
actual result, the status of the test, the severity of defects and
comments.

If the user did not get the accurate output after the
execution, meaning that the system has some bugs. The bugs
are logged in a testing document and need to be attached to
relevant comments.

Besides, the external testing will be carried out to test
whether the system features has fulfilled the client’s
requirement and thus the client itself does this type of testing.
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If the client has something in their mind or the system does not
fulfil what they want, then they can comment, and the
comments will be used to track progress and issues during
UAT process [6].

Debono [7] asserted that non-functional testing concerned
about the non-functional requirement of the system. It
demonstrates how well the product behaves as opposed to
simply what the product does. This testing includes
performance testing and security testing. For the performance
testing, it is mainly based on the loading time of a web
browser to access the system. Therefore, different types of
browser such as Google Chrome, Mozilla Firefox and Internet
Explorer are used to test the system. Furthermore, a different
security role needs to be tested to ensure that an authenticated
user can access the system.

The respondents were selected from the previous Software
Engineering students who have experienced using the existing
tool since they already know how the software tool works.
After the students tested the system, they also are required to
enter a form to give their feedback. After the testers filled in
the form, a chart is created to summarise their response easily
to be viewed.

Bar graph in Figure 7 shows the 40 number of respondents
and their preferred information for the developed system by
using a Likert Scale method. From the bar graph, it shows that
35 respondents choose excellent since the developed system
worked efficiently. Meanwhile, all the respondents believed
that the system take shorter time to be filled in and have
chosen excellent for this. The developed system is also more
user-friendly and excellent and were agreed by 30
respondents. There were 40 respondents saying that there is
no possibility of losing data and marked their choices as
excellent. Since the system worked the way they want, 25
respondents marked for excellent and only 15 respondents
marked very good. Besides, 30 respondents chose excellent
because the system helps them to be more effective.

User Feedback
50
40
30
20

10

Z ; 7

o

More Take shorter More user- No possibility Worksthe Helps me to

Efficenty time friendly fill in of losing data way| itto be more
work effective
# Excellent s Very Good H Satisfactory ™Fair 4 Poor

Fig. 6. End-user feedback for the developed system

Meanwhile, all the respondents are satisfied with the
system and marked the form as excellent to express their
satisfaction. Figure 7 below shows the picture of students
during the Software Engineering Laboratory course session
who have used both excel and web-based TSPi tool.
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Fig. 7. Students performing the user testing

IV. CONCLUSION

This article presents an overview of TSPi structure, flow,
and discussed the review on existing system as well as a
review for the web-based proposed system. The comparison
between the existing systems and the proposed system is also
being mentioned in this article. This system will replace the
Excel-based by providing a new platform for the students to
use the “Team Software Process (TSPi) Tool Web-Based
System”. Therefore, enable  the lecturer  to
approve/disapprove the teams’ project title. Other features
which include the ability for each teams (students) to know
the status of their project evaluation through the system. All
data that has been submitted are being stored inside the
database and forms can be printed by the team easily.
However, there are challenges towards this system which it
cannot auto-generate the graph and the users are not notified
for any submission. Therefore, it is recommended to enhance
the functionality of the developed system where it can
auto-generate the graph and notified the user for submission
that has been done in future works.

V. APPENDIX RESULTS

HI, AQUA
HOME

CHANGE PASSWORD
PROJECT DESCRIPTION
ENTER TSP FORMS.
GENERATE GRAPHS
VIEW TASK

VIEW SUMP

VIEW SUMQ

VIEW WEEK

VIEW IRTL

VIEW IRWEEK

VIEW LOGT

VIEW LOGD

VIEW QPROFILE

LOGOUT

Fig 3.0 Home page for team user
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& 3 € |[ localostspiineckphp 70 =

=1 TasK | SCHEDULE | SuMP | suMQ | sUMS |WEEK| IRTL | IRWEEK | LOGT | LOGD | GPROFILE

TSPE Week Summary - Form WEEK

Woskdy Data o el Plan rAcrsl

TwkPan  TekAmsl  Eamedar Phaned Pl
e PhanvVlue  Weeh  ActualHrs

l
Fig. 4.0 WEEK Form
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