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ABSTRACT

Software requirement changes are a typical phenomenon in any software
development project. Software requirement changes occur at all stages of software
development life cycle. Allowing too many changes might cause delay in project
delivery, Therefore, this study aims to improve the accuracy of software requirement
change effort estimation (SRCEE) model for software requirement change in
software development phase (SDP). It proposed a new algorithmic-based SRCEE
model which could be used to improve the accuracy of the change effort estimation
in SDP. This study analysed the existing SRCEE models and change impact analysis
techniques for software development phase. Then, proposed a new SRCEE model
by combining change impact analysis technique with effort estimation model. In
addition, a prototype tool was developed to automate the implementation of SRCEE
model. Next, the applicability and accuracy of the new SRCEE model was evaluated
by selecting four small size software projects as case selections in applying
experimental approch. The estimation results produced from the new proposed
SRCEE model were compared with the existing effort estimation models, The
finding showed that the new proposed SRCEE model has given more accurate results
in terms of applicability and accuracy in estimating the amount of effort for software
requirement changes implementation as compared to the existing models. Hence, it
can be concluded that the proposed SRCEE model has improved the accuracy rate of
effort estimation for software requirement changes during software development
phase.
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ABSTRAK

Perubahan keperluan perisian merupakan satu fenomena biasa dalam mana-
mana projek pembangunan perisian. Perubahan keperluan perisian berlaku pada
semua peringkat kitaran hayat pembangunan perisian. Membenarkan terlalu banyak
perubzhan akan menyebabkan kelewatan dalam penghantaran projek. Oleh itu, kajian
ini bertujuan untuk meningkatkan ketepatan keperluan perisian ubahsuai (SRCEE)
untuk perubahan keperluan perisian dalam fasa pembangunan perisian (SDP). Ia
mencadangkan model SRCEE berasaskan algoritma baru yang boleh digunakan
untuk meningkatkan ketepatan anggaran usaha perubahan dalam SDP. Kajian ini
menganalisis model SRCEE sedia ada dan mengubah teknik analisis impak untuk
fasa pembangunan perisian. Kemudian, mencadangkan model SRCEE baru dengan
menggabungkan teknik analisa kesan perubahan dengan model anggaran usaha. Di
samping itu, alat prototaip telah dibangunkan untuk mengautomasikan pelaksanaan
model SRCEE. Seterusnya, kebolehgunaan dan ketepatan model SRCEE yang baru
telah dinilai dengan memilih empat projek perisian saiz kecil sebagai pilihan kes
dalam mengaplikasikan ujikaji eksperimen. Keputusan anggaran yang dihasilkan dari
model SRCEE baru yang dicadangkan dibandingkan dengan model anggaran usaha
vang sedia ada. Dapatan menunjukkan bahawa model SRCEE baru yang
dicadangkan telah memberikan hasil yang lebih tepat dari segi kebolehgunaan dan
ketepatan dalam menganggarkan jumlah usaha untuk melaksanakan perubahan
keperluan perisian berbanding dengan model sedia ada. Oleh itu, dapat disimpulkan
bahawa model SRCEE yang dicadangkan telah meningkatkan kadar ketepatan
penganggaran usaha untuk perubahan keperluan perisian semasa fasa pembangunan

perisian,
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CHAPTER 1

INTRODUCTION

1.1 Overview

Software Development Life Cycle (SDLC) methodology consists of several
phases named as requirements gathering phase, analysis phase, design phase, coding
phase, testing phase, deployment phase and maintenance phase. The methodology is
used by software development team for the development of high quality software
that meets the needs of its end users (Ruparelia, 2010). There are commonly two
types of SDLC methodologies as highlighted in the literature, namely: (i) Traditional
methodology and (ii) Agile methodology. Traditional methodology focuses on
comprehensive planning, extensive documentation and detailed design (Awad,
2003). Agile methodology, on the other hand, supports customer collaboration over
detailed planning, stresses on the working software over the comprehensive
documentation and beliefs individual interactions over detailed processes of design
(Beck er al., 2001). Nevertheless, of adopting any SDLC methedology, the more
important for software development team is to consider the planning and controlling
of Software Effort Estimation (SEE). According to (Lehtinen ez al., 2014a), planning
and estimation of software effort are very important for the delivering of a successful

software.

Software Requirement Change Effort Estimation (SRCEE) is the process of
predicting that how much work and how many hours of work are required to develop
a software. Normally it describes in person-month unit (Basti ez al., 2015; Tanveer et
al., 2016). SEE has been started since 1960s {Farr and Zagorski, 1964; Nelson, 1967)
and still there are lot of opinions and discussions for achieving an accurate effort
estimation results (Bardsiri ef aof., 2013; Idri et al., 2016; Lehtinen et al., 2014b; Shah
and Kama, 2018a). Although, the researchers have proposed various types of SRCEE

models and most of the proposed models are estimating the development work for



Software Planning Phase (SPP) and Software Maintenance Phase (SMP) where
software artifacts are in consistent states i.e. that all the classes are Fully Developed
(means that software is completely developed and can be run) (Basri et al., 2016b).
On the other hand, few models are found in the literature for measuring effort for a
Software Requirement Change (SRC) during Software Development Phase (SDF)
where software artifacts are in inconsistent states such as: some of the classes are
Fully Developed, some classes are Partially Developed and some are Not Developed
yet and it becomes a challenging task for software project managers to measure
accurately the amount of effort for a SRC in SDP (Asl and Kama, 2013b; Basri e af,
2016b; Kchaou er af., 2015). However, {Kama and Halmi, 2013) stated that the
combination of Change Impact Analysis (CIA) technique with SEE model can help

software project managers in estimating the effort for an SRC in SDP.

Change Impact Analysis (CIA) technique predicts the impact of SRC on
software artifacts and it also helps software project managers in knowing the actual
status of software artifacts ie. weather a class is Fully Developed, Partially
Developed or Not Developed yet. Whereas, without knowing the actual status of
software artifacts it results in over or under estimation and for an accurate estimation
it is important to know the actual status of software artifacts. Therefore, the
combination of CIA with SRCEE can be useful for software project managers in

estimating the effort for SRC during SDP.

This research presents a new Software Requirement Change Effort
Estimation Model (SRCEEM) that can be used in measuring the amount of effort for
Software Requirement Change(s) during Software Development Phase. The new
model identifies and considers the related factors that contribute to the effort

estimation for Software Requirement Change(s) in Software Development Phase.

The following sections present research background, problem statement,
research questions, research objectives, research scope, research significance and

thesis organization,

.



1.2 Problem Background

Software Project Management (SPM) has existed for vears, but it still
remains a great challenge for software project team to produce successful software
that fulfil its end user requirements within the predicted time and cost (Kerzner,
2018). Several studies have highlighted the importance of the role of software project
manager in project’s success or failure (Gupta and Kalia, 2017; Liu and Wang, 2014;
Medina and Francis, 2015). Moreover, Software project manager plays a vital/main
role in a software development team and after all he is responsible/accountable for
the success or failure of the project (Gupta and Kalia, 2017). According to, Lehtinen
et al. (2014b) a software project failure means an identifiable failure in the cost,
schedule, scope, or quality of the project. In addition, Kaur and Sengupta (2013a)
stated that the most common reasons for project failure are rooted in the project
management process itself and also, they have identified some estimation mistakes in
their study which are: unclear project goals, objectives, and project requirement
changes during the project. Therefore, a software project manager is always
responsible in managing the SRCs and justifies the decisions that he has taken while

accepting or rejecting a SRC (Bano er al., 2012).

Software Requirement Changes (SRCs) may occur at any phase of SDLC
(Basri ef al., 2016b). Accommodating a huge amount of SRCs might increase the
development time and cost of the software and denying a large number of SRCs
possibly increase customer dissatisfaction. However, a good change acceptance
decision can help software project managers in managing SRCs (Shah and Kama,
2018a). According to change acceptance decision is a process that help software
project managers in accepting or rejecting a SRC or SRCs. In Addition to this they
have also stated that there are two most related inputs that help software project
managers in an effective change acceptance decision for SRCs during SDP are: (i)
Change Impact Analysis (CIA) and (ii) Software Requirement Change Effort
Estimation (SRCEE) (Kchaou er al., 2015). CIA is the process of predicting the
impact of an SRC on software artifacts and it also identifies the factors that need to

be modified to accomplish a SRC. Alternatively, SRCEE is a process that predicts



the amount of work that is required to implement a SRC or SRCs (Kama and Halmi,
2013; Kchaou et ¢l., 2017).

There are two types of SRCEE models which are widely used: (i)
algorithmic-based models and (ii) non-algorithmic-based models. Some of the most
commeon algorithmic-based models are: COCOMO T (Hira ef al., 2016), Function
Point Analysis (Hira and Boehm, 2016) and Use-Case Points {(Alves ef al., 2013).
Whereas, some of the non-algorithmic-based models are: Expert Judgement (Rastogi
et al., 2014), Analogy Based Estimation (Usharani e /., 2016) and Delphi (Britto et
al., 2014). Although several extensions of these models are developed to estimate
effort in SMP. On the other hand, lack of studies have been found to estimate effort
in SDP and still it remains an interesting task for software project managers to
estimate the amount of effort for SRCs in SDP (Chinthanet et al., 2016; Idri et al.,
2016; Junior ef al., 2015; Kchaou et ai., 2015).

Although, (Kama and Halmi, 2013) stated that the combination of CIA and
SEE may improves the estimation accuracy for SDP. At present, few studies (Basri et
al., 2016a; Kama and Halmi, 2013; Kchaou et al., 2015) have been identified which
are using the combination of CIA and SRCEE as an effort estimation model and
provided better estimation results for SDP (Kama and Halmi, 2013; Shahid and
Ibrahim, 2016). However, these technique are limited as they are using Source Lines
of Code (SLOC) for SRC size estimation where it has high dependency on the source
codes existence whereby in the early stage of development the source codes have yet
to be developed. Therefore, the proposed model is using Function Point Analysis
(FPA) instead of SLOC for SRC size estimation, which is able to estimate the effort

in the early stage of software development.

1.3 Problem Statement

From algorithmic-based Software Requirement Change Effort Estimation
(SRCEE) perspective this study has reviewed several research works and identified
the most common models which are used for SRCEE are: COCOMO II and FPA.



These models are providing good SRCEE resulis for miantance phase and planning
phase where the software artifacts are in consistent states means that all classes are
Fully Developed or Not Developed vet. However, these two models i.e. COCOMO 11
and FPA are limited to provide accurate SRCEE results for SDP where software
artifacts are in inconsistent such as: some classes are Fully Developed, some classes
are Half Developed, some classes are Major Developed, some classes are Minor
Developed and even some classes are Not Developed yet. On the other hand, some of
the current studies (Basri et al,, 2015; Sufyan et af., 2016a; Sufyan et al., 2016b),
stated that it is a significant need to combine SRCEE with the CIA technique to
improve estimation accuracy for SRC during SDP. The main reason of this
combination is because the capability of CIA to consider the inconsistent states of
software artifacts. However, one main challenge on this combination is how SRCEE
and CIA technique could examine the inconsistent states of software artifacts.
Research done by (Basri et al, 2015) has significantly presented the impact of
combination between SRCEE and CIA technique. One of the arguments raised by
(Basri et al., 2015) in his study is that the accuracy of the estimation has high
dependency on the SRCEE., For instance, (Basti et af., 2015) has used the COCOMO
IT and Single Lines of Code (SLOC) to estimate the amount of effort that is required
to implement a SRC. This technique is limited where it has high dependency on the
source codes existence whereby in the early stage of development the source codes
have yet to be developed. Moreover, it has considered three states of software
artifacts i.e. Fully Developed, Partially Developed and Not Developed. Fully
Developed means (100%) of code is developed, Partially Developed means (50%) of
code is developed and Not Developed means (0%) of code is developed. Whereas, it
is limited to provide accurate estimation results for an SRC when the code is
developed that is in between Fully Developed and Partially Developed or Not
Developed and Partially Developed. Therefore, it is important to have a SRCEE
technique that is able to provide more accurate estimation results for an SRC during
SDP. Hence, this research proposed a new SRCEE model for SRC by combining
COCOMO 1I with FPA to support the estimation in early phase of development
when the source code has vet to be developed. Furthermore, it considers five states of
code development status instead of three states such as; Fully Developed (100% of
code is developed), Major Developed (75% of Code is Developed) Half Developed
(50% of code is developed), Minor Developed (25% of code is developed) or Not



Developed (0% of code is developed) to provide more accurate software requirement

change effort estimation results as compare to previous models.

14 Research Questions

This research deals with the main question of “How to improve the accuracy
of Software Requirement Change Effort Estimation Model for Software Requirement
Change in Software Development Phase?” To provide an effective solution for the

main research question, several sub-questions are constructed:

{(a) What are the existing algorithmic-based Software Requirement Change Effort
Estimation Models and Change Impact Analysis techniques used for Software

Development Phase?

(b) How Change Impact Analysis technique for Software Development Phase
could be combined with algorithmic-based Software Requirement Change

Effort Estimation Model?

{c) How to calculate the estimated effort for Software Requirement Change in
Software Development Phase with the new algorithmic-based Software

Requirement Change Effort Estimation Model?

(d) How applicable is the new algorithmic-based Software Requirement Change
Effort Estimation Model for Software Requirement Changes in Software

Development Phase?

(e How the new algorithmic-based Software Requirement Change Effort
Estimation Model improves the effort estimation’s accuracy for Software
Requirement Changes in Software Development Phase as compared to the

existing Software Effort Estimation Models?
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Research Objectives

The aim of this research is to propose a new algorithmic-based SRCEE model

which could be used to improve the accuracy of the change effort estimation in SDP.

Hence to achieve the aim, several objectives are identified as follow:

(2)

(b)

{c)

(d)

(e)

1.6

To analyse the existing Software Requirement Change Effort Estimation
Models and Change Impact Analysis techniques used for Software

Development Phase.

To design an algorithmic-based Software Requirement Change FEffort
Estimation Model using a Change Impact Analysis technique for Software

Development Phase,

To develop a Software Requirement Change Effort Estimation Prototype
Tool that implements the new algorithmic-based Software Requirement

Change Effort Estimation Model.

To evaluate the applicability of the new algorithmic-based Software
Requirement Change Effort Estimation Model for Software Requirement

Change in Software Development Phase.

To evaluate the accuracy of the new algorithmic-based Software Requirement
Change Effort Estimation Model as compared to the existing Software
Requirement Change Effort Estimation Models for Software Requirement

Changes in Software Development Phase.

Scope of Research

The main purpose of describing a research scope is to focus the research area

and highlight the borders and constraints of the research. The limitation of the

research scope are as following:



{a) Small size of software projects which implemented either Traditional or

Agile methodology

{b) Software projects which are in the development states (requirement analysis,

design, coding, testing or deployment phase)
(c) Software projects that implemented in any programing language

(d) The development phase duration from three (3) to six {6) months

1.6.1 Research Context

The objective of this research is to develop a Software Requirement Change
Effort Estimation Model for Software Development Phase using a Change Impact
Analysis technique. While, most of the techniques are developed to support Software
Requirement Changes during Software Maintenance Phase. However, this research
focuses on CIA techniques which are developed for SDP. In overall, SDP differs

from SMP due to the presence of inconsistent states of software artifacts.

1.7  Significance of Research

Main impact of this research is important in different of perceptions. In one
perception, the new Software Requirement Change Effort Estimation Model
{SRCEEM) will offer key information in predicting how much work and how many
hours of work are needed for a SRC. The effort to implement requirement changes
need to be assessed precisely to support the change acceptance decision during SDP.
Additionally, it will care for well planning and arranging of the requirements

implementation during software project management.

In other perception, most change acceptance decision assessment during SDP
is based on CIA techniques. The CIA examines the potential impacts by assessing

current state of software artifacts such as requirement specifications and source code



during SDP. By realizing the significance of the CIA, the effectiveness of the

development work prediction will be expected to be improved by including the

current CIA into the new SEE model for SDP.

1.8 Operational Definition

Traditional

Methodology

Agile
Methodology

Software
Development

Phase

Algorithmic
Modei

Non-Algorithmic
Model

Software
Requirement
Change

Change Impact
Analysis

Describe one of the process to develop a software
that practices detailed planning, comprehensive
documentation and extensive design.

More recent technique in developing a software that
practices customer collaboration over detailed
planning, emphasizes on the working software over
the comprehensive documentation and values
individual interactions over extensive processes and
design.

Identify the stages of the software process in
developing a software. The siages start from
requirement, analysis, design, implementation,
testing until deployment,

A formal technique that apply algorithms and
formulas to derive a resuit of the estimation

calculation,

An informal technique that are not using any
algorithms or formal methods and / or formulas in
deriving the estimation result.

The modification or adjustiment that occurs during
software development phase, which may involve the
requirement being developed.

A process of identifying potential consequences of

change or estimating what needs to be modified to



Software
Requirement
Change  Effort

Estimation

Magnitude of

Relative Error

Applicability

Accuracy

Software artifacts

Fully Developed
Partially
Developed

Not Developed
Major Developed

Half Developed

Minor Developed

accomplish a change.

A process of predicting the amount of work or task
required in implementing the modification that

occurred.

An absolute value that was derived from the
difference between the estimated values as compared
to the actual value.

The degree of how much the new model is
significant for software requirement change in
software development phase.

The degree of precision of the estimated effort as
compared to the actual effort.

An artefact is one of many kinds of tangible by-
product produced during the development
of software. Some artifacts (e.g., use cases, class
diagrams, and other UMI. models, requirements and
design  documents) help describe the  function,
architecture, and design of software.

Means 100% of code is developed for the particular
software requirement change.

Means 50% of code is developed for the particular
software requirement change.

Means 00% of code is developed for the particular
software requirement change.

Means 75% of code is developed for the particular
software requirement change.

Means 50% of code is developed for the particular
software requirement change,

Means 25% of code is developed for the particular

software requirement change.

10



1.9  Organization of the Thesis

This thesis comprises of seven chapters. Chapter one, includes the research
introduction, background, problem statement, research questions, research
objectives, scope of the research, significance of this research and the organization of

the thesis.

(a) Chapter Two discusses the comprehensive review of the literature.

{b) Chapter Three describes the research methodology used in conducting the

research.

{c) Chapter Four presents the new proposed Software Reguirement Change

Effort Estimation Model.

(d) Chapter Five presents the new proposed Software Requirement Change Effort
Estimation Model Prototype Tool.

(e) Chapter Six presents the Results and Discussions of the Experiments
performed for the Evaluation of newly developed Software Requirement

Change Effort Estimation Model.,

(f) Chapter Seven presents the Conclusion and Recommendations of this study.

11
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Scope
Software Requirement Specification (SRS) is an overview of Payroll System
Prototype (PSP). It tries to help the developers of (PS) to understand the

requirements of the system.

Identification

System Identification  : Payroll System-1.0
System Name : Payroll System
System Abbreviation PS

Version Number : 1.0

System Qverview

This system is designed for the new Payroll System, on the request of UTM
AIS. This system is designed in such a way to solve the different issues of
existing Payroll System which was using before in UTM AIS and was
hopelessly out of date.

There are six types of actors namely Employee, Payroll Administrator,
Project Database, Printer, System Clock and Bank System in this system.
Employee can login in the system to create employee report, maintain
timecard. Payroll Administrator can fogin in the system to maintain employee
info, create timecard and to create administrative report. This system also
deals with Bank System, System Clock, Printer and Project Database for the

financial tasks.

Funetional Requirement

This chapter of the SRS contains all software requirements to a level detailed

sufficient to enable designers to design a system to satisfy those requirements,

and testers to test that the system satisfies those requirements.
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Software Capability Requirement
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Figure 1: Use Case Diagram of Payroll System

There are six actors and seven use cases for Course Registration System:

List of actors:
a. Employee- Internal User.
b. Payroll Administrator- Internal User.
c. Project Database- External System.
d. Bank System- External System.
e. Printer- External System,

f. System Clock- External System.
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List of use cases:

a. Login.

b. Maintain Timecard.

¢. Create Employee Report.

d. Maintain Employee Information.
. Create Timecard.

f. Create Administrative Report,

g. Run payroll.

Brief Description of each Use Cases

Login
This use case describes how a user (Employee or Payroll Administrator) logs

into the Payroll System.

Maintain Timecard
This use case allows the Employee to update and submit timecard information.

Hourly and salaried employees must submit weekly timecards recording all
hours worked that week and which projects the hours are billed to. Project

Database is an external actor with this use case.

Create Employee Report
The use case allows the Employee (o create a “Total Hours Worked,” “Total

Hours Worked for a Project”, “Vacation/Sick Leave,” or “Total Pay Year-to-

Date” report. Project Database is an external actor with this use case.

Maintain Employee information
This use case allows the Payroll Administrator to maintain employee

information. This includes adding, changing, and deleting employee

information from the system.

Create Administrative Report

The use case allows the Payroll Administrator to create either a “Total Hours

Worked” or “Pay Year to-Date™ report.
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Create Timecard

This use case allows the Payroll Administrator to create a time a card for each

employee for a certain time period.

Run Payroll
The use case describes how the payroll is run every Friday and the last working

day of the month. There are two external actors with this use case which are

Printer and Bank System.

Login Use Case [SRS_REQ 01]

Employee T

Payroll Administrator

Figure 2 Use Case Diagram of Login

Brief Description

This use case describes how a user logs into the Payroll System.
Flow of Event(s)

Basic Flow

This use case starts when the actor wishes to Login to the Payroll System.

a. The actor enters his/her user name and password [SRS REQ 01 1.1].
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b. The system validates the entered user name and password and logs the
actor into the system [SRS REQ 01 1.2} [A-1: Invalid
Name/Password].

c. This use case ends [SRS_REQ_01_1.3].

Alternative Flows
[A-1: Invalid Name/Password]

If, in the Basic Flow, the actor enters an invalid user name and/or
password, the system displays an error message. The actor can choose to
either return to the beginning of the Basic Flow or cancel the login, at
which point the use case ends [SRS_REQ 01_1.4].

Special Requirements

None.

Pre-Conditions

The system is in the login state and has the login screen displayed.

Post-Conditions

If the use case was successful, the actor is now logged into the system. If not,

the system state is unchanged.

Extension Points

None.
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Graphical User interface (GUI)

Figure 3 User Login Interface Diagram

Maintain Employee Information Use Case [SRS REQ 02]

2 &

Maintain Employee Info
Payroll Administrator

Figure 4 Use Case Diagram of Maintain Employee Information

Brief Description

This use case allows the Payroll Administrator to maintain employee
information. This includes adding, editing, and deleting employee
information from the system.

Flow of Events

Basic Flow

This use case starts when the Payroll Administrator wishes to add, edit, or

delete employee information from the system.
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d.

The system requests that the Payroll Administrator specify the
function he/she would like to Perform (either Add an Employee,
Update an Employee, or Delete an Employee) [SRS_REQ 02 2.1].
Once the Payroll Administrator provides the requested information,
the sub flow “Add an Emplovee” is executed [SRS_REQ_02_2.2]
[A-1: Update an Employee] [A-2: Delete an Employee] {A-1:
Employee Not Found].

Add an Employee

C.

The system requests that the Payroll Administrator enter the employee
information. This includes:

= Name

= Employee type (hour, salaried, commissioned)

=  Mailing address

= Social security number

= Standard tax deductions

»  Qther deductions

=  Phone number

®= Hourly rate (for hourly employees)

= Salary (for salaried) - hour limit (some Employees may not

be able to work overtime) [SRS_REQ_02_2.3].

Once the Payroll Administrator provides the requested information,
the system generates and assigns a unique employee id number to the
employee and the Employee 1is added to the system
[SRS_ REQ 02 2.4]. :
The system provides the Payroll Administrator with the new
employee id [SRS_REQ 02 2.5].
This use case ends [SRS_REQ_02_2.6).

Alternative Flows

[A-1: Update an Employee]

The system requests that the Payroll Administrator enter the employee
id [SRS_REQ_02_2.7].

The Payroll Administrator enters the employee id. The system
retrieves and displays the employee information [SRS_REQ_02_2.8]
[E-1: Employee not found].

The Payroll Administrator makes the desired changes to the employee
information. This includes any of the information specified in the Add
an Employee sub-flow [SRS_REQ 02 2.9].

Once the Payroll Administrator updates the necessary information, the
system updates the employee record with the updated information
[SRS_REQ 02 2.10].
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[A-1: Delete an Employee]

a.

b.

The system requests that the Payroll Administrator specify the
employee id [SRS_ REQ_02 2.11].

The Payroll Administrator enters the employee id. The systems
retrieve and display the employee information [SRS_REQ_02 2.12].
The system prompts the Payroll Administrator to confirm the deletion
of the employee [SRS_REQ_02_2.13] {E-2: Delete Cancelled].

The Payroll Administrator verifies the deletion [SRS_REQ_02_2.14]
The system marks the employee record for deletion. The next time the
payroll is run; the system will generate a final pay check for the
deleted employee and remove the Employee from the system
[SRS_REQ 02 2.15].

Special Requirements

None.

Pre-Conditions

The Payroll Administrator must be logged onto the system before this
use case begins.

Post-Conditions

If the use case was successful, the employee information is added,
updated, or deleted from the system. Otherwise, the system state is
unchanged.

Extension Points

[E-1: Employee Not Found]

If in the Update an Employee or Delete an Employee sub-flows, an
employee with the specified id number does not exist; the system
displays an error message. The Payrell Administrator can then enter a
different id number or cancel the operation, at which point the use case
ends [SRS_REQ_02 2.16].

[E-2; Delete Cancelled]

If in the Delete an Employee sub-flow, the Payroll Administrator
decides not to delete the Employee, the delete is cancelled and the
Basic Flow is re-started at the beginning [SRS_REQ_02_2.17].
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Graphical User Interface (GUT)

Maintain Employeelnfo  Create Administrative Report  Create TimeCard  Exit

Omidvadani@gm . 006012345

nngﬂlulahhm@y;n_ (396_{'_‘|2345§
comsidq@gmal c. | 006012345

ramkema@gmal. . 0612345
Wr.Fairul Ak Abd.. | kaohd @yshoo com 0162345

Figure 5: Maintain User Information Interface Diagram

Create Timecard Use Case [SRS_REQ _03]

_ r—
Q —s@
/J\ N
G Create Timecard
Payroll Administrator
Figure6 Use Case diagram of Create Timecard
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Brief Description

This use case allows the Administrator to create, edit or delete timecard for

an employee(s) for any project (s) with entering the start and end dates for the

related project.

Flow of Events

Basic ¥Flow

This use case starts when the Payroll Administrator wishes to create a

timecard for an employee(s).

a.

The system requests that the Payroll Administrator specify the
function he/she would like to Perform “Add Timecard” or Update
Timecard, or Delete Timecard) [SRS_REQ_03_3.1].

Once the Payroll Administrator provides the requested information,
the sub flow “Add Timecard” is executed [SRS_REQ_03_3.2] [A-1:
Update Timecard] [A-2: Delete Timecard].

Add Timecard

a.

aq

The system requests that the Payroll Administraior enter the employee
information.

This includes:

-~ Name

Start and End dates

Name of project

Description if any [SRS_REQ_03_3.3].

Once the Payroll Administrator provides the requested information, the
system

Generates and assigns a charge number to the employee and the

Timecard is created [SRS_REQ_03_3.4].

The system provides the Payroll Administrator with the new charge
number, [SRS_REQ 03_3.5].

Once the Payroll Administrator has entered the information, the system
saves the timecard [SRS_REQ_05_3.6].

This use case ends [SRS_REQ 03_3.7].

Alternative Flows
[A-1: Update Timecard]
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a. The system requests that the Payroll Administrator enter the charge
number [SRS_REQ_03 3.8]

b. The Payroll Administrator enters the charge number. The system
retrieves and displays the employee information [SRS_REQ 03 3.9].

c. The Payroll Administrator makes the desired changes to the employee
information. This includes any of the information specified in the Add
Timecard sub-flow [SRS _REQ_03_3.10] [E-1: Timecard already
submitted].

d. Once the Payroll Administrator updates the necessary information, the
system updates the Timecard record with the updated information
[SRS_REQ 03 3.11].

[A-2: Delete Timecard

a. The system requests that the Payroll Administrator specify the charge
number. [SRS_REQ_03_3.12].

b. The Payroll Administrator enters the charge number. The systems
retrieve and display the employee information [SRS REQ 03_3,13].

c. The system prompts the Payroll Administrator to confirm the deletion
of the employee {SRS_REQ_03_3.14].

d. The Payroll Administrator verifies the deletion [SRS_REQ 03 3.15]
|E-2: Delete Cancelled].

Special Requirements

None.

Pre-Conditions

The Payroll Administrator must be logged onto the system before this use
case begins.

Post-Conditions

If the use case was successful, the Timecard information is added,
updated, or deleted from the system. Otherwise, the system state is
unchanged.

Extension Points

|E-1: Timecard Already Submitted]

If, in the Basic Flow, the Employee’s current timecard has already been
submitted, the system displays a read-only copy of the timecard, so no
changes can be made to it by Payroll Administrator,
[SRS REQ_03 3.16).

{E-2: Delete Cancelled]
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If in the Delete Timecard sub-flow, the Payroll Administrator decides
not to delete the Timecard, the delete is cancelled and the Basic Flow
is re-started at the beginning [SRS REQ 03 3.17].

Graphical User Interface (GUI)

Maintain EmployeeInfo  Create Administrative Report  Create TimeCard  Exit

362012 30/6/2012

/672012 30/6/2012
362012 30/6/2012
3/6/2012 30/672012

Figure 7 Create Timecard User Interface Diagram

Maintain Timecard Use Case [SRS REQ 04]

0 AT . ﬁ_
o Mantain Timecard
Erployee Projact Databass
Figure 8 Use Case Diagram of Maintain Timecard
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Brief Description

This use case allows the Employee to update and submit timecard

information. Howrly and salaried employees must submit weekly timecards

recording all hours worked that week and which projects the hours are billed

to. An Employee can only make changes to the timecard for the current pay

period, before the timecard has been submitted.

Flow of Events

Basic Flow

This use case starts when the Employee wishes to enter hours worked into his

current timecard.

The system retrieves and displays the current timecard for the
Employee. If a timecard does not exist for the Employee for the
cuirent pay period, the Payroll Administrator creates a new one. The
start and end dates of the timecard are set by the payroll Administrator
and cannot be changed by the Employee [SRS_REQ_04 _4.1].
The system retrieves and displays the list of available charge numbers
from the Project Management Database [SRS REQ 04 4.2],

The Employee selects the appropriate charge numbers and enters the
hours worked for any desired date (within the date range of the
timecard) [SRS_REQ_04_4.3] [A-1: Invalid number of Hours].
Once the Employee has entered the information, the system saves the
timecard [SRS REQ_04_4.4].

Submit Timecard

d.

At any time, the Employee may request that the system submit the
timecard [SRS_REQ_04_4.5].

At that time, the system assigns the current date to the timecard as the
submitted date and changes the status of the timecard to “submitted.”
No changes are permitted to the timecard once it has been submitted
[SRS_REQ_04_4.6].

The system validates the timecard by checking the number of hours
worked against each charge number. The total number of hours
worked against all charge numbers must not exceed any limit
established for the Employee (for example, the Employee may not be
allowed to work overtime) [SRS_REQ_04 4.7] [A-2: Timecard
already submitted].
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The system retains the number of hours worked for each charge
number in the
Timecard [SRS_REQ _04_4.8].

The system saves the timecard [SRS_REQ 04 4.9].

The system makes the timecard read-only and no further changes are
allowed once the timecard is submitted, and this use case ends
[SRS_REQ _04_4.10].

This use case ends [SRS_REQ_04_4.11].

Alternative Flows

[A-1: Invalid Number of Hours]

[A-2:

If, in the Basic Flow, an invalid number of hours is entered for a
single day (>24), or the number entered exceeds the maximum
allowable for the Employee, the system will display an error message
and prompt for a valid number of hours. The Employee must enter a
valid number, or cancel the operation, at which case the use case ends
[SRS_ REQ 04 4.12].

Timecard Already Submitted]

If, in the Basic Flow, the Employee’s current timecard has already
been submitted, the system displays a read-only copy of the timecard,
so no changes can be made to it. The Employee acknowledges the
message and the use case ends [SRS_REQ_04_4.13].

Special Requirements

None.

Pre-Conditions

The Employee must be logged onto the system before this use case

begins.

Pos

t-Conditions

If the use case was successful, the Employee timecard information is

saved to the system. Otherwise, the system state is unchanged.

Extension Points

None.
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Graphical User Interface (GUI)
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Figure9 Maintain Timecard User Interface Diagram

Create Administrative Report Use Case [SRS_REQ 05]

. e { 1
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AN . —

Craate Administrative Report Prnt
Payroll Adminitrative

Figure 10 Use Case Diagram of Create Administrative Report
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Brief Description

The use case allows the Payroll Administrator to create either a “Total

Hours Worked” or “Pay Year to-Date” report.

Flow of Events

Basic Flow

The use case begins when the Payroll Administrator requests that the

system create an administrative report.

a. The system requests that the Payroll Administrator specify the
following report criteria:

Report Type (either total hours worked or pay year-to-date),
Begin and end dates for the report,
Employee name(s) [SRS_REQ 05 5.1].

b. Once the Payroll Administrator provides the requested
information, the system provides the Payroll Administrator with a
report satisfying the report criteria [SRS_REQ_05_5.2].

¢. The Payroll Administrator may then request that the system save
the report. At which time, the system requests the Payroll
Administrator to provide the name and location for saving the
report [SRS_REQ_05_5.3].

d. Once the Payroll Administrator provides the requested
information and confirms the decision to save the report, the
system saves the report to the specified name and location
[SRS_ REQ_05 5.4].

e. If the Payroll Administrator did not elect to save the report, the
report is discarded [SRS_REQ_05_5.5].

f. This use case ends [SRS_REQ_05_5.6}.

Alternative Flows

None.

Special Requirements

None.

Pre-Conditions

The Payroll Administrator must be logged onto the system in order for
this use case to begin.

Post-Conditions

The system state is unchanged by this use case.
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Extension Points

None.

Graphical User Interface (GUI)

2 F- 'Y ™ :
Maintain EmployeeInfo  Create Administrative Report  Create TimeCard  Exit

Figure 11 Create Administrative Report User Interface Diagram

Create Employee Report Use Case [SRS REQ _06]

Employee

Print

Figure 12 Use Case Diagram of Create Employee Report
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Brief Description

The use case allows the Employee to create a “Total Hours Worked,” “Total

Hours Worked for a Project”, “Vacation/Sick Leave,” or “Total Pay Year-to-

Date” report.

Flow of Events

Basic Flow

This use case starts when the Employee wishes to create a “Total Hours

Worked,” or “Total Hours Worked for a Project”, or “Vacation/Sick Leave,”

or “Total Pay Year-to- Date” report.

a,

The system requests that the Employee specify the following report
criteria:

- Report Type (either “Total Hours Worked,” “Total Hours Worked
for a Project”, “Vacation/Sick Leave,” or “Total Pay Year-to-
Date™)

- Begin and end dates for the report [SRS_REQ_06_6.1].

If the Employee selecled the “Total Hours Worked for a Project” report,
the system retrieves and displays a list of the available charge numbers
from the Project Management Database. The system then requests that the
Employee select a charge number SRS REQ _06_6.2].

Once the Employee provides the requested information, the system
provides the Employee with a report satisfying the report criteria
[SRS_REQ_06_6.3]

The Employee may then request that the system save the report. At which
time, the system requests the Employee to provide the name and location
for saving the report {[SRS_REQ_06_6.4].

Once the Employee provides the requested information and confirms the
decision to save the Report, the system saves the report to the specified
name and location [SRS_REQ_06_6.5].

If the Employee did not elect to save the report, the report is discarded
[SRS_REQ_06_6.6].

This use case ends [SRS_REQ 06 _6.7].

Alternative Flows

None,
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Special Requirements

None.

Pre-Conditions

The Employee must be logged onto the system before this use case begins.

Post-Conditions

The system state is unchanged by this use case.

Extension Points

None.

Graphical User Interface (GUI)

Maintain Timecard  Create Employee Report ~ ChangePassword  Exit

Figure 13 Create Employee Report User Interface Diagram
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Run Payroll [SRS_REQ_07]
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Figurel4 Use Case Diagram of Run Payroll

Brief Description

The use case describes how the payroll is run on the every First day of

the month.

Flow of Events

Basic Flow

a. The use case begins when it’s time to run the payroll. The payroll is
run automatically every First day of the month [SRS_REQ_07_7.1]

b. The system retrieves all employvees who should be paid on the current
date [SRS_REQ_07 7.2].

c. The system calculates the pay using entered Timecards, employee
information and all legal deductions [SRS_REQ 07_7.3].

d. If the payment delivery method is mail, the system sends the pay
details of the current timecard to the concerned employee by mail
[SRS_REQ 07_7.4].

e. If the payment delivery method is direct deposit, the system creates a
bank transaction and sends it to the Bank System for processing
[SRS_REQ _07_7.5].

f. The use case ends when all employees receiving pay for the desired

date have been processed [SRS_REQ_07_7.6].

Alternative Flows

None.

Special Requirements
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None.
Pre-Conditions
None.
Post-Conditions
Payments for each employee eligible to be paid on the current date have
been processed.
Extension Points

None.

Graphical User Interface (GUI)

EE Adrministrator Mewm

Create TimeCard

Maintain Employee Info Create Administrative Report

System is running payroll ___

Figure 15 Payroll User Interface Diagram

Non-Functional Requirements

In this chapter we are covering the requirement that was not captured in use
case specification.

Functionality

System Error Logging

This system provides an environment in which all the errors captured in a text
file with information like date and reason of the error that happened so the

developer will be able to check those errors from time to time.
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Usability

Windows Compliant

Users shall be able to use windows XP and windows 7 for this system.

Reliability

This section describes all requirements that relate to reliability of the system.

Mean Time between Failures

The mean time between failures must be under 3 ours.

Mean time to repair

Shouldn’t be more that 30 minutes.

Performance

The performance characterize of the system describes here.

Simultaneous users

We expect that 1000 users shall be able to use this system at the same time.
Supportability

All requirements that deal with supporting system in the future are described
here,

Coding Standards

The main coding standard that used in this system is object oriented

programming

Requirement Traceability
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SRS_REQ 01 {2.1.1.2 The actor enters his/her name and

ne! password.

SRS_REQ_OF [2.1.1.2 The system validates the entered

1.2 name and password angd logs the
actor into the system.

SRS_REQ 01 | 2.1,1.2 This use case ends.

_13

SRS_REQ 01 | 2.1.1.3 The actor enters an invalid name

mE: and/or password, the system
displays an error message. The
actor can choose 10 either return to
the beginning of the Basic Flow or
cancel the login, at which point the
use casc ends.

SRS_REQ 02 | 212 Maintain Empioyee Information
Use Case

SRS_REQ 02 | 2122 The system requests that the

2.1 Payroll Administrator specify the
function he/she would like 10
Perform (Add an Employee,
Update an Employee, or Delete an
Employee).

SRS_REQ_02 | 2.1.2.2 Once the Payroll Administrator

22 provides the requested information,
the sub flow “Add an Employee” is
execuled.

SRS_REQ 02 | 2.1.22 The system requests that the

23 Payroll Administrator enter the

employee information.

This includes:

Name

Employee type (hour, salaried,
commissioned)

Mailing address

Social security number
Standard tax deductions

Other deductions

Phone number

Hourly rate (for hourly employees)
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Salary (for salaried) - hour limit
(some Employees may not be able

to work overtime)

10

SRS_REQ_02
24

2.1.2.2

Once the Payroll Administrator
provides the requested information,
the system

generates and assigns a unique
employee id number to the
employee and the employee is

added to the system,

SRS_REQ_02
25

21.2.2

This use case ends.

SRS_REQ 02
26

2123

The system requests that the
Payroll Administrator enter the
employee id (for update

employee).

SRS_REQ 02
27

2123

The Payroll Administrator enters
the employee id. The system
retrieves and displays the

employee information,

14

SRS_REQ 02
28

21,23

The Payroll Administrator makes
the desired changes to the
employee information. This
includes any of the information
specified in the Add an Employee

sub-flow.

SRS_REQ_02
29

2.1.23

Once the Payroll Administrator
updates the necessary information,
the system updates the employee
record with the updated

information.

SRS_REQ_02
210

2.1.23

The system requests that the
Payroll Administrator specify the
employee id {for delete an

employee).

SRS_REQ 02
211

2.1.23

The Payeoll Administrator enters
the employee id. The system
retrieves and displays the

employee information.
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SRS_REQ_02
212

2,123

The system prompts the Payroll
Administrator to confirm the
deletion of the

Employee.

SRS_REQ_02
213

2123

The Payroll Administrator verifies

the deletion.

20

SRS_REQ 02
214

2.1.23

The system marks the employee

record for deletion, The next time
the payroll is run, the system will
generate a final pay check for the
deleted employee and remove the

Employee from the system.

21

SRS_REQ 02
215

2.1.27

The Update an Employee or Delete
an Employee sub-flows, an
emplovee with the

specified id number does not exist;
the system displays an emror
message. The Payroll
Administrator can then enter a
different id number or cancel the
operation, at which point the use

case ends.,

22

SRS_REQ 02
216

2.1.2.7

If in the Delete an Employee sub-
flow, the Payroll Administrator
decides not te delete the Employee,
the delete is cancelled and the
Basic Flow is re-started at the

beginning

23

SRS_REQ 03

Create Timecard Use Case

24

SRS_REQ_03
31

2.213.2

The system requests that the
Payroll Administrator specify the
function he/she would like to
Perform {Add Timecard or Update

Timecard, or Delete Timecard).

25

SRS_REQ_03

32

2.1.3.2

Once the Payroll Administrator
provides the requested information,
cne of the sub flows is executed. If

the Payrolt Administrator selected
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“Add Timecard®, the Add
Timecard sub flow is executed. If
the Payroll Administrator selected
“Update Timecard", the Update
Timecard sub flow is exccuted, If
the Payroll Administrator selected
“Delete Timecard®, the Dalete

Timecard sub flow is executed.

26 SRS_REQ 03 | 2132 The system requests that the
33 Payroll Adminisirator enter the
employee information,
This includes:
Name
Start and End dates
Name of project
Description if any
27 SRS_REQ 03 | 2.1.3.2 Once the Payroll Administrator
34 provides the requested information,
the system generates and assigns a
charge number to the employee
and the Timecard is created.
28 SRS_REQ 03 | 2.13.2 The sysiem provides the Payroll
33 Administrator with the new charge
number.
29 SRS_REQ 03 | 2.1.3.2 Once the Employee has entered the
36 information, the system saves the
create timecard.
30 | SRS_REQ 03 | 2.13.2 This use case ends.
37
3 SRS REQ 03 | 2.1.33 The system requests that the
38 Payroll Administrator enter the
charge number (update create
timecard).
32 | SRS_REQ 03 | 2133 The Payroll Administrator enters
39 the charge number. The system

retrieves and displays the

174




employee information.

33 SRS_REQ 03 | 2.1.3.3 The Payroll Administrator makes
310 the desired changes to the
employee information. This
includes any of the information
specified in the Add Timecard sub-
flow.
34 SRS_REQ_03 | 2.1.3.3 Once the Payroll Administrator
3.1 updates the necessary information,
the system updates the timecard
record with the updated
information,
35 SRS_REQ 03 | 2.1.3.3 The system requests that the
312 Payroll Administrator specify the
charge number (delete create
timecard).
36 SRS_REQ_03 {2.1.3.3 The Payroll Administrator enters
313 the charge number. The systems
retrieve and display the employee
information.
37 SRS_REQ_03 | 2133 The system prompts the Payroll
314 Administrator 1o confirm the
deletion of the employee.
38 SRS_REQ 03 | 2.1.3.3 The Payroll Administrator verifies
315 the deletion.
39 SRS_REQ 03 [ 2.1.3.7 if, in the Basic Flow, the
316 Employee’s current timecard has
already been submitted, the system
displays a read-only copy of the
timecard, so no changes can be
made to it by Payroll
Administrator.
40 | SRS_REQ_03 | 2.1.3.7 If in the Delete Timecard sub-flow,
347 the Payroll Administrator decides

not to delete the Timecard, the

delete is cancelled and the Basic
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Flow is re-started at the beginning

1

SRS_REQ_04

Maintain Timecard Use Case

42

SRS_REQ 04
41

2142

The system retrieves and displays
the current timecard for the
Employee. If a timecard does not
exist for the Employee for the
current pay period, the system
creates a new one. The start and
end dates of the timecard are set by
the system and cannot be changed

by the Employee.

43

SRS_REQ 04
42

2142

The system retrieves and displays
the list of available charge numbers
from the Project

Management Database.

44

SRS _REQ 04
43

2.14.2

The Employee selects the
appropriate charge numbers and
enters the hours worked for any .
desired date (within the date range

of the timecard).

45

SRS REQ 04
44

2.14.2

Once the Employee has entered the
information, the system saves the

timecard.

46

SRS_REQ_04
45

2.14.2

At any time, the Employee may
request that the system submil the

timecard,

47

SRS_REQ 04
46

2142

At that time, the system assigns the
current date to the timecard as the
submitied date

and changes the status of the
timecard to *submitted.” No
changes are permitted to the
timecard once it has been

submitted

48

SRS_REQ 04
47

2142

The system validates the timecard
by checking the number of hours
worked against each charge

number. The total number of hours
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worked against afl charge numbers
must not exceed any limit
egtablished for the Employee (for
example, the Employee may not be

allowed to work overtime).

49

SRS_REQ 04
48

2,142

The system retains the number of
hours worked for each charge
number in the

Timecard.

50

SRS_REQ_04
49

2142

The system saves the timecard.

51

SRS_REQ 04
440

2.1.4.2

The system makes the timecard
read-ondy, and no further changes
are allowed once

the timecard is submitted, and this

use case ends.

52

SRS_REQ_04
A1

2.14.3

The Project Management Database
is not available; the system will
display an error message stating
that the list of available charge
numbers is not available. The
Employee acknowledges the error
and may either choose to continue
{without selectable charge
numbers), or to cancel (any
timecard changes are discarded and

the use case ends).

53

SRS_REQ_04
412

2143

The Employse’s current timacard
has already been submitted; the
system displays a read-only copy
of the timecard and informs the
Employee that the timecard has
already been submitied, so no
changes can be made to it. The
Employece acknowledges the

message and the use case ends,

54

SRS_REQ 05 | 2.1.5

Create Administrative Report
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55

SRS_REQ_05

3.1

2152

The system requests that the
Payroil Administrator specify the
following report criteria:
- Report Type (either total hours
worked or

pay vear-to-date)
- Begin and end dates for the
report,

- Employee name(s).

56

SRS_REQ 05
52

2152

Onge the Payroll Administrator
provides the requested information,
the system provides the Payroll
Administrator with a report

satisfying the report criteria,

57

SRS_REQ_05
53

2.1.52

The Payroll Administrator may
then request that the system save
the report. At which time, the
system requests the Payroll
Administrator to provide the name

and location for saving the report.

58

SRS_REQ 05
54

2.1.5.2

Once the Payroll Administrator
provides the requested information
and condirms the

decision to save the report, the
system saves the report to the

specified name and location

59

SRS_REQ_05
55

2.1.52

If the Payroll Administrator did not
elect 10 save the report, the report

is discarded.

60

SRS REQ 05
56

2.1.52

This use case ends.

61

SRS_REQ 03 | 2.1.6

Create Employee Report Use Case

62

SRS_REQ 06 | 2.16.2

6.1

The system requests that the
Employee specify the following
repord criteria:

- Repont Type {either “Toial Hours
Worked,” “Total Hours Worked
for a Project”. “Vacation/Sick

Leave,” or “Total Pay Year-to-
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Date™)

- Begin and end dates for the

report.
63 SRS_REQ_06 | 2.1.6.2 If the Employee selected the “Total
_6.2 Hours Worked for a Project™
report, the system retrieves and
displays a list of the available
charge numbers from the Profect
Management Database. The system
then requests that the Employee
select a charge number,
64 SRS_REQ 06 | 2.1.6.2 Once the Employee provides the
6.3 requested information, the system
provides the Employee with a
report satisfving the report criteria.
65 SRS _REQ 06 ]2.1.6.2 The Employee may then request
64 that the system save the teport. At
which time, the system requesis the
Employee to provide the name and
location for saving the report.
66 | SRS_REQ_06 | 2.1.6.2 Once the Employee provides the
6.5 requested information and
confirms the decision to save the
Report, the system saves the report
Lo the specified name and location.
67 | SRS_REQ 06 | 2.1.6.2 1f the Employee did not elect to
66 save the repon, the report is
discarded.
68 SRS_REQ_06 { 2.1.6.2 This use case ends.
67
69 SRS_REQ_07 | 2.1.7 Run Payroll Use Case
70§ SRS_REQ_07 | 2.1.7.2 The use case begins when it’s time
_71 to run the payroll. The payroll is
run automatically every Friday and
the last working day of the month,
71 SRS_REQ 07 | 2.1.7.2 The system retrieves all employees
72 who should be paid on the current
date.
T2 SRS_REQ 07 | 2.1.7.2 The system calculates the pay using
73 entered timecards, purchase orders,
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employee
information (e.g., salary, benefits,

etc.) and ail legal deductions.

73 SRS_REQ_07 | 2.1.7.2 If the payment delivery method is
74 mail or pick-up, the system prints a
pay check.
74 SRS_REQ 07 | 2.1.7.2 I the payment delivery method is
15 direct deposit, the system creates a
bank transaction and sends it to the
Bank System for processing,
75 SRS_REQ 07 (2172 The use case ends when all
16 employees receiving pay .for the,
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Introduction
Purpose

Software design is a process by which the software requirements are translated
into a representation of software components, interfaces, and data necessary for
the implementation phase. The SDD shows how software system will be
structured to satisfy requirements. It is primary reference for code development
and, therefore, it must contain all the information required by a programmer to
write code. The SDD is performed in two stages. The first is a preliminary design
in which the overall system architecture and data architecture is defined. In the
second stage, the detailed design stage, more detailed data structures are defined
and algorithms are developed for the defined architecture.

This SDD adapted from the IEEE Recommended Practice for Software Design
Descriptions. The IEEE Recommended Practice for Software Design Descriptions
has been reduced in order to simplify this assignment while still retaining the
main components and providing a general idea of a project definition report.

Scope

This Software Design Description provides an architectural overview of the
Payroll System. This system is designed in such a way to solve the different
issues of existing Payroll System which was using before in Acme and was
hopelessly out of date.

There are six types of actors namely Employee, Payroll Administrator, Project
Database, Printer, System Clock and Bank System in this system. Employee can
login in the system to create employee report, maintain timecard. Payroll
Administrator can login in the system to maintain employee info, create timecard
and to create administrative report. This system also deals with Bank System,
System Clock, Printer and Project Database for the financial tasks.

Overview

The Software Design Document is divided into 5 sections with various
subsections. The sections of the Software Design Document are:

1) Introduction

2) System Overview

3) System Architecture

4) Data Design

5) Human Interface Design
Reference Material

Software Design Document (SDD) Template exists on website with this address:

http://macs.citadel.edu/verdicchiom/CSCI602-FA2011/does/Design.pdf
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Definitions and Acronyms

Bank System

Any bank(s) to which direct deposit transactions are sent,

Employee

A person that works for the company that owns and operates the payroll system
(Acme, Inc.)

Payroll Administrator

The person responsible for maintaining employees and employee information in the
system.

Project Database

The legacy database that contains all information regarding projects and charge
numbers.

System Clock

The internal system clock that keeps track of time. The internal clock will
automatically run the payroll at the appropriate times.

Payment Method

How the employee is paid, either pick-up, mail, or direct deposit.

Timecard

A record of hours worked by the employee during a specified pay period.

Salaried Employee

An employee that receives a salary.

Hourly Employee

An employee that works tn limited number of hours.
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Document Overview

This specification defines the software requirements for the Payroll System
Software. It has been prepared using MIL-STD-498 for guidance. This SDD
is organized as follows:

Chapter 2 [Deployment Diagram} — Provides the deployment diagram for payroll
system,

Chapter 3 {Architectural Design] — provides the architectural Design of payroll
system with defining the classes in more detail.

Chapter 4 [Data_ Design] -Specifies the all data used in payroll system with the data
type.

Chapter 5 [Use case realization] — Provides the sequence diagram for all flows.
Chapter 6 [Graphical User Interface] — Provides all interfaces used inside the

payroll system.
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Deployment Diagram

The Payroll System is responsible for high level operations, it allow the
employee to matins their timecard and create employee report using
external Desktop PCs which is connected to Server via LAN.

Payroll Administrator can use local Desktop PC that is connected to the
Server via LAN to maintain employee information, create timecard and

create administrative report.

The system clock run payroll on the 1% day of every month and the

administrator send the payment report to the bank.

Another view of the Payroll System and the subsystems that deal with it
and how these subsystems collaborate with each other is shown in Payroll

System deployment diagram which is illustrate in Figure 1.

<<Employee Machine>>
1

<Lak>:
“mployas Apphealion Procese \ - i -
- c<LAMN> e
; \ /
o = \ Fayrcll et
/ =

<Payroll Administaton >>

s \ .
7 N <<LAN=>
rd .
/ <kLAN>> .
Deskiop PC2

Bystem
| Clock

Figure 1 Deployment Diagram of Payroll System

Bank System

Payroll Agmmdrstor Process
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Desktop PC1

The Employee login to Payroll System, continued with employee application
process, by using external PCs, which are connected to the Payroll Server via
LAN network.

Desktop PC2

The Payroll Administrator login to Payroll System, continued with payroll
administrator process, by using external PCs, which are connected to the Payroll

Server via LAN network.

Project Database System

The Project Database System, that contains all information regarding projects and
charge numbers, which is connected to Payroll Server via LAN network.

Bank System
The Bank System, to which direct deposit transactions are sent, which is

connected to Payroll Server via LAN network.

System Clock

The internal system clock that keeps track of time. This is connected to Payroll
Server via LAN network.

Payroll Server

The Payroll Server is the main server; all users have access to the main server via

LAN network to access to the payroll System,
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Printer
The printer is used for printing purpose, which is connected to Desktop PC1 and
Desktop PC2 via a LAN network.

Architectural Design

The diagram below shows the architectural design of Payroll system. The
payroll architecture follows the layered architecture to achieve modularity,
high-cohesion, low- coupling and maintainability. Low coupling is
achieved by separating business- logic from general technical services
such as the data-access and application from business system.

The payroll architecture consists of three layers to communicate between
each other and satisfy functionalities namely, “Application” layer,

“Business” layer and “Data™ layer.

’—uﬂm" Application Layer

S

; \
Vol o 8 N |
ReportGenrator “ |

,
19

e \
7 e i \,
W . ~ .

EmployeeRecort™ - I
s ManageEmpd oy

L _Jli‘.j‘ W

I

Business Layer

DatabaseMana
ger e e e e

Data Layer

Figure 2 Architectural Design Diagram
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User Login Page

Name of Class: FrmLogin
Description

Operations

Name: Forml_Load

Arguments: None

Returns: No return Value
Pre-condition: Connected to the page
Post-condition: Show the login page
Exceptions: None

L L

Flow of Events

User wants to login into the system.

Name: btncancel Click

Arguments: None

Returns: No return value

Pre-condition: Connected to the login page
Post-condition: Close the login page

e op

Flow of Events

a. User wants to login into the system.
b. User clicks the Cancel button to close the login page.

Name: btnlogin_Click

Arguments: None

Returns: No return value

Pre-condition: Connected to the fogin page
Post-condition:showthenextpageFrmMainEmployee
FrmMainAdministrative

¢. Exceptions: None

/oo

Flow of Events
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a. User wants to login into the system.
b. User enters the user name and password.
¢. User clicks the login button to login into the next page.

Main Employee page

. Name of class: FrmMainEmployee

Description

This is the main page for employee, whereas employee can only access
after login into the system. There are three buttons, One for maintain
timecard, one for Create employee report, one for change password and

one for exit from the system.

Operations

Name: maintainTimecard ToolStripMenulten_Click

Arguments; None

Return: No return value

Pre-condition: Employee login to the system
Post-condition: Display Maintain Timecard page
Exceptions: None

o ane o

Flow of Events

a. Employee successfully login into the Payroll System.
b. Employee clicks the Maintain Timecard button,
¢. System displays the maintain timecard page.

Name: createEmployeeToolStripMenultem( )

Arguments: None

Return: No return value

Pre-condition: Employee login to the system
Post-condition: Display create employee report page

a0 op

190



Flow of Events

a. Employee successfully login into the Payroll System.,
b. Employee clicks the create employee report button,

c. System displays the main create employee report page. Name;:
FrmChangePassword ()

a. Arguments: None

b. Return: No return value

¢. Pre-condition: Employee login to the system

d. Post-condition: Display create employee report page

Flow of Events

a. Employee successfully login into the Payroll System.
b. Employee clicks the change password button.
c. System displays the main change password page.

Name: existToolStripMenultemn_Click ()

Arguments: None

Return: No return value

Pre-condition: Employee login to the system
Post-condition: Terminated from the main employee page

o0 oW

Flow of Events

d. Employee successfully login into the Payroll System.
e. Employee clicks the exit button.
f.  System closed the main employee page.

Main Administrative page
Name of Class: FrmMainAdministrative

Description

This is the main page for Payroll Administrator, whereas Payroll Administrator

can only access after login into the system. There are three buttons. One for
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maintain employee information, one for create timecard, one for Create
administrative report, and one for exit from the system,
Operations

Name: maintainEmployeelnfoToolStripMenultem_Click ()

Arguments: None

Return: No return value

Pre-condition: Payroll Administrator login to the system
Post-condition: Display Maintain Employee information page

apef o

Exceptions: None
Flow of Events

a. Payroll Administrator successfully login into the Payroll System.

b. Payroll Administrator clicks on maintain employee information
button.

¢. System displays maintain employee information page.

Name: FrmCreateTimecard ()

Arguments: None

Return: No return value

Pre-condition: Payroll Administrator login to the system
Post-condition: Display Create Timecard page
Exceptions: None

o a0 o

Flow of Events

a. Payroll Administrator successfully login into the Payroll System.
b. Payroll Administrator clicks on create timecard button.
c. System displays create timecard page.

Name: FrmCreateAdministrativereport ()

Arguments: None

Return: No return value

Pre-condition: Payroll Administrator fogin to the system
Post-condition: Display create Administrative repo page
Exceptions: None

oo oo
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Flow of Events

a. Payroll Administrator successfully login into the Payroll System,
b. Payroll Administrator clicks on create Administrative report button.
c. System displays create Administrative report page.

Name: existToolStripMenultem_Click ()

Arguments: None

Return: No return value

Pre-condition: Payroll Administrator login to the system
Post-condition: Terminated from the main Administrator page

ae o

Flow of Events

a. Payroll Administrator successfully login into the Payroll System.
b. Payroll Administrator clicks the exit button.
c. System closed the main Administrator page.

Maintain Employee information page

Name of Class: FrmMaintainEmployeelnfo

Deseription

This is the maintain employee information page where Payroll
Administrator can add, delete or edit an employee’s information. There are
six buttons one for add an employee, one for delete an employee, one for

edit an employee, one for save the changes, one for cancel and one for

exit from the maintain employee information.
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Operations:
Name: binNew_click()

a. Arguments: State

b. Type: String

¢. Returns: No return Value

d. Pre-condition: Login to the system

e. Post-condition: Save the changes if any made

f. Exceptions: None

Flow of Events

a. Payroll Administrator successfully login into the Payroll System.

b. Payroll Administrator clicks add button to add new employee
information.

c. Payroll Administrator clicks delete button to delete employee
information.

d. Payroll Administrator clicks edit button to edit in employee’s
information,

¢. Payroll Administrator clicks save button to save the changes in
employee’s information.

f. Payroll Administrator clicks cancel button to cancel the edit in

employee’s information.

Name: ToolStripLabell _Click (

oo

Arguments: None

Retun: No return value

Pre-condition: Payroll Administrator login to the system
Post-condition: Terminated from the maintain employee
information page
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Flow of Events

a. Payroll Administrator successfully login into the Payroll System.
b. Payroll Administrator clicks the exit buiton.
¢. System closed the maintain employee information page.

Created Timecard page

Name of Class: FrmCreateTimecard ()

Description

This is the create timecard page where Payroll Administrator can add,
delete or edit an employee’s information in the timecard. There are six
buttons one for add timecard, one for delete timecard, cne for edit in
timecard, one for save the changes, one for cancel the changes and one for

exit from the maintain employee information.

Operations

Name: btnNew_click()

Arguments: State

Type: String

Returns: No return value

Pre-condition: Login to the system
Post-condition: Save the changes if any made
Exceptions: None

T = W =

Flow of Events

Payroll Administrator successfully login into the Payroll System.
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a. Payroll Administrator clicks add button to create timecard for
employee.

b. Payroll Administrator clicks delete button to delete the timecard.

¢. Payroll Administrator clicks edit button to edit in create timecard.

d. Payroll Administrator clicks save button to save the changes in create
tirmecard.

¢. Payroll Administrator clicks cancel button to cancel the edit in create
timecard.

Name: ToolStripLabell_Click ()

Arguments: None

Return: No return value

Pre-condition: Payroll Administrator login to the system
Post-condition: Terminated from the create timecard page

B0 op

Flow of Events

a. Payroll Administrator successfully login into the Payroll System.
b. Payroll Administrator clicks the exit button.
¢. System closed the create timecard page.

Create Administrative Report page

Name of Class: FrmCreateAdministrativeReport ()

Description

This is the create Administrative report page where Payroll Administrator
can see the report by selecting the report type and the start and end dates.

There is one button for displaying the selected report.
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Operations

Name: FrmCreateAdministrativeReport_Load()

opo T

Arguments: None

Returns: No return value
Pre-condition: Login to the system
Post-condition: Display the report
Exceptions: None

Flow of Events

a.
b.

C.

Payroll Administrator successfully login into the Payroll System.
Payroll Administrator selects the report type.
Payroll Administrator enters the start and end date for the report.

Name: btnReprot_Click(}

d.
€.

Arguments: None

Returns: No return value
Pre-condition: Login to the system
Post-condition; Display the report
Exceptions: None

Flow of Events

a,
b.
c.

Payroll Administrator successfully login into the Payroll System.
Payroll Administrator click the button report.
System wilt display the report.

Name: ToolStripLabell_Click ()

a0 o

Arguments: None

Return: No refurn value

Pre-condition: Payroil Administrator login to the system
Post-condition: Terminated from the create administrative page
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Flow of Events
a. Payroll Administrator successfully login into the Payroll System.
b. Payroll Administrator clicks the exit button.
¢. System closed the create timecard page.

Maintain Timecard page

Name of Class: FrmMaintainTimecard (}

Description

This is the maintain timecard page where employee can add, delete or edit
an in the timecard. There are seven buttons one for add timecard, one for
delete timecard, one for edit in timecard, one for save the changes, one for
cancel the changes, one for submit the timecard and one for exit from the

maintain timecard.

Operations:

Name: btnNew_click()

Arguments: State

Type: String

Returns: No return value

Pre-condition: Login to the system
Post-condition: Save the changes if any made
Exceptions: None

me o0 oo

Flow of Events

Employee successfully login into the Payroll System.
Employee clicks add button to create timecard.
Employee clicks delete button to delete the timecard.
Employee clicks edit button to edit in timecard.

/o o
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e. Employee clicks save button to save the changes in timecard.
f. Employee clicks cancel button to cancel the edit in timecard,
g. Employee clicks submit button to submit the timecard.

Name: ToolStripLabell_Click ()

Arguments: None

Return: No return value

Pre-condition: Employee login to the system

Post-condition: Terminated from the maintain timecard page

e o

Flow of Events
a. Employee successfully login into the Payrofl System.
b. Employee clicks the exit button.
c. System closed the maintain timecard page.

Create Employee Report page

Name of Class: FrmCreateEmployeeReport ()

Description

This is the create employee report page where Payroll
Administrator can see the report by selecting the report type and
the start and end dates. There is one button for displaying the

selected report.

Operations:

Name: FrmCreateAdminisirativeReport_Load()

a. Arguments: None
b. Returns: No return value
c. Pre-condition: Login to the system
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d. Post-condition: Display the report
e. Exceptions: None

Flow of Events

a. Employee successfully login into the Payroll System.
b. Employee selects the report type.
c. Employee enters the start and end date for the report.

Name: btnReprot_Click()

Arguments: None

Returns: No return value
Pre-condition: Login to the system
Post-condition: Display the report
Exceptions: None

S L

Flow of Events

a. Employee successfully login into the Payroll System.
b. Employee click the button report.
c. System will display the report.

Name: ToolStripLabell_Click ()

Arguments: None

Return: No return value

Pre-condition: Employee login to the system

Post-condition: Terminated from the create employee report page

p oo

Flow of Events
a. Employee successfully login into the Payroil System.
b. Employee clicks the exit button.
¢. System closed the create timecard page.
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Database Manager

Name of Class: DBManager

Description

It provides the connection with the database, with the help of this
class any data can be add, edit or deleted from the database of the
payroll system.

Operations:

Name: initial (

Arguments: None

Returns: No return value

Pre-condition: Login to the system
Post-condition: save changes into the database
Exceptions: None

o oo oo

Flow of Events

Make a connection string to open a connection to the database.

Name; fillDS ()

Arguments: query

Type: String

Returns: DataSet

Pre-condition: Login to the system
Post-condition: Save changes into the database
Exceptions: None

e ap e

Flow of Events

The connection that are used to fill the system database.
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Run Payroll

Name of Class: FrmPayRoll

Description

This is the Payroll page where Payroll Administrator can see the report. The
Payroll system will run automatically by the system clock. There are two
options either the Payroll Administrator run the Payroll are cancel the

operafion.

Operations

Name: backgroundWorkerl_DoWork()

Arguments: None

Returns: No return value
Pre-condition: Login to the system
Post-condition: Display the report
Exceptions: None

o a0 g

Flow of Events

a. Payroll Administrator successfully login into the Payroll System.
b. Payroll run automatically run on first day of every month.
c. Payroll Administrator can run the payrotl by clicking yes.

Name: btnCancel_Click()

a. Arguments: None

b. Returns: No return value

¢. Pre-condition: Login to the system

d. Post-condition: exist from the run payroll
e. Exceptions: None
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Flow of Events
a. Payroll Administrator successfully login into the Payroll System.
b. Payroll Administrator clicks the exit button.
c. System closed the run payroll.

Data Structure Design

The data is stored in a relational database of Payroll Database
using SQL. expression. The relations are described by the database
administrator. The fields fro transmitting to and from the database

are given in fallowing table.

Data field types and sizes

Table I Data Field Types and Sizes

Attribute Name - Attribute Type  Attribute Size
EmployeelD int [4
Name varchar 30
Email varchar 25
Phone nvarchar 15
EmployeeType varchar 15
SocialSecurityNumber | int

Tax float 8
OtherDeduction float 3
HourlyRate Int 8
Salary Float 8
HourLimit varchar 5
AccountNumber String 50
UserName nvarchar 20
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UPassword nvarchar length
User Type Boolean 1
Password*# String 10

Use Case: Login

See detail of login in Software Requirements Specifications.

i _: FrmLogin.cs |

1: Enter Usemame and Password |

2: Validate Usemame and Password

1‘ 3: Result
I

L

e e B

. N

If usemame and password are comect user can enter 1
into the system and if usemame or password are ‘
invalid so system shows a message that invalid
usemame or password S0 user can try again or exit |
from the login page.

Figure 4 Sequence diagram for login use case
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Use Case: Create Timecard

—
| - DbManager

Fm&eeteﬁmecard.cs

. Payroll =l L
Administrater H H U

<! 1: enter Create Timecard ()

U J 2: show dialoge ()

==

3: enter data ()

? e e
]

&1llds ()

o

Figure 5 Sequence diagram of Create Timecard

Use Case: Create Administrative Report

| N 2l | : FrmReport.cs |
eyl Ermbainag.. | ErmGreateAdminisimtivReporics

Admini: ter ! H
! 1: create report ()
Ll j 2: load form ()
3 enl;--dala Q) L

|
J T 4: load report ()
Figure 6 sequence diagram for Create Administrative Report use case
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Use Case: Create Employee Report

)

/+\ = i i = | EmReport.cs|
_ Employee

1: create report()

i u 2: load form()

I I

3: enter data()

U! 1

4: report load()
Figure7 sequence diagram for Create employee Report use case
Use Case: Maintain Employee Information
N
As;tﬂ@;iﬁz \_ o }‘ | _ ErmMaintainEmployesinfo.cs ADSW
i sdlect employes D |: i
!"i'= T 2: load fom ‘
! 3: handieState()
T
T 4: AlGrid()
! J
Figure 8 Sequence diagram for Maintain Employee Information
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Use Case: Maintain Timecard

o _ ErmMaintainEmployeeinfo.cs
.ﬁ% FrmMainAdministrator.cs ‘
1: select employee D[
m 2! load form E
7
| 3: handleState()
| =
r 4 G
| E
Figure 9 Sequence Diagram for Maintain Employee information Use case

Interface Design

The user interfaces are shown below.

Figure 10
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Maintain Employee Info  Create Administrative Report

Figurell Main Administrator Page

| = & X F O

Employes iD= [0
M Omad

iE)_—.u:'.:a:arr F_ngn.ai com
(20

{1000 | Salmy 200000

!
|2

[ 1002 Jalsl Sheh engieisishah@y... (0060123455 | Houdy 1234 1
[ | 1003 r— comsda@omaic . 008012345 | Foury = 2
[ 1004 DrMohd Naxi K nazikama@gmal . | 0612325 Houdy 123 10
{ 1005 Mr Faizul A Abd. . kaehi@yahoo com 0162345 | Satarind 1232 20

Figure 12 Maintain Employee Information page
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. .

Maintain EmployeeInfo  Create Administrative Report ~ Create TimeCard  Exit

Figure 13 Create Administrative Report Page
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Maintain EmployeeInfo  Create Administrative Report ~ Create TimeCard  Exit

/8202

/872012
W0/6/2012
30/62012
30/6/72012

Figure 14 Create Timecard page

210



ol M
Info  Creste Administrztve Regort

Total Hours Worked

WortingDate
1082012
25082012
2012

Figure 15 Total Hours Worked Report
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Figurel6 Run Payroll Page
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Figure 17

Main Payroll Payment Report
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Figure 18 Main Employee page
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ChargeNumber: | 102 2 I

o |

WodingDate: | ¥ 62012 ()=
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Figure 19 Maintain Timecard Page
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Figure 20 Create Employee Report Page
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