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Abstract - Department of Veterinary Services (DVS) is a state department that responsible for managing live-
stock in their state. Managing livestock is very important in order to make sure the availability of the livestock.
Unfortunately, the department is still using log book, cards, and receipts as a record keeping method. Livestock
management system is a computerized system that automates the business process of the DVS to increase effi-
ciency. A requirement model is important to ensure that the developed system satisfies the demand from the
department. There are three steps in producing a requirement model which are requirement elicitation, re-
quirement modelling, and requirement validation. For this research, requirement elicitation was performed
using interview and document review techniques. Then, requirements were modelled using use case diagram,
use case specification, sequence diagram, and class diagram. Lastly, requirement model was validated using a
horizontal prototype. Representatives from DVS had reviewed and justified the correctness of the designed re-
quirement model with some corrections.
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I INTRODUCTION

In Malaysia, the Department of Veterinary Services (DVS) is responsible for providing veterinary ser-
vices that support the development and growth of all sectors of the animal industry, particularly the production
of food. The services provided cover animal health, veterinary public health, development of the animal indus-
try, development of genetic resources, veterinary research, human resource development (HRD) and the en-
forcement of laws and regulations.

Every state in Malaysia has a veterinary department that managed by that state. The operation of this
department will control by the enactment called “Enakmen Pendaftaran Kerbau Lembu” and every state will
have their own enactment which is sometime different to each other. In Kedah state, the main function of DVS
department is to manage the livestock due to the high number of livestock in the state. By managing the live-
stock, the department could know the location for each livestock and also can monitor the disease of the live-
stock. However, more function has been added including the responsibility to make sure the production is
enough to meet the consumption, creating a disease-free environment, enforcing quality and safety system for
food, transforming breeders to commercial level, and improving the delivery of veterinary service.

Unfortunately, the department is still managing the livestock manually which is not efficient anymore
due to the increasing number of livestock. The efficiency in managing livestock is important to the department
because it is the main source of financial for the department through processing fee.

Therefore, a computerized livestock management system is proposed to accommodate the increasing
number of livestock.

This research will gather requirements for the livestock management system, develop a prototype based
on the requirements, and evaluate the developed prototype to ensure the livestock management system meet the
user needs and preferences. The system will enable the department to manage the livestock efficiently hence
increasing the financial of the department besides controlling theft and disease.

1. LITERATURE REVIEW
2.1 Requirement Model
Requirement model is a method of modelling the requirements. It can be categorized into two types
which are structured analysis and object-oriented analysis. In structured analysis, data is separated from the
processes that transform the data. On contrary, object-oriented analysis integrates data and processes that trans-
form the data into an object. The later type is a more common practice among academic papers. In object-
oriented analysis, requirements are modeled using Unified Modeling Language (UML). UML consists of many
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techniques to model the requirement from different perspective. However, only four are considered as the core
techniques on UML which are use case diagram, class diagram, sequence diagram, and state diagram.

There are plenty of literatures on requirement modeling but this research would focus on two articles
due to their close similarity to this research. The first article is by Hyungi Kim, Seokkyun Jeong, and Hyun Yoe
entitled “Design and Implementation of ICT-Based System for Information Management of Livestock Farm”
and the second article is by James W. Baurley, Anzaludin S. Perbangsa, Anindito Subagyo, and Bens
Pardamean entitled “A Web Application and Database for Agriculture Genetic Diversity and Association Stud-
ies”.

Kim, Jeong, and Yoe (2014) proposed an ICT based system for information management of livestock
farm. The objective of the system is to increase efficiency in operating livestock farm which can be achieved by
managing information of livestock, environment, and fire. The management of these information could provide
optimal breeding environment, forecast disease, prevent fire, monitor estrus, and schedule delivery time. Im-
plementation of the system is expected to increase productivity and earning rate in livestock farm.

Baurley, Perbangsa, Subagyo, and Pardamean (2013) introduced a web application for large-scale agri-
culture genetic diversity and association studies that aims to simplify and automate many of the data manage-
ment and analysis tasks common across studies. They presented a case study where their software was config-
ured and populated with genome-wide data of over 750,000 genetic markers from the commercially available
BovineHD array. Their software is scalable to multiple species and applicable to a wide range of genotyping and
sequencing technologies and study designs.

2.2 Livestock Management System

Livestock management system is an innovation in managing livestock. Previously, farmers managed
their livestock by writing records in a log book. This manual method is not efficient because it is tedious and
time consuming especially having to go through all the records when needed to find a specific record. It is also
prone to mistake because the records are managed by human. Furthermore, records saved in physical form espe-
cially books are not safe because they are exposed to damage by fire, water, or termites. This problem could be
avoided by having a backup record but it raises another problem which is the burden of writing a record more
than once which will also increase the rate of error.

On contrary, livestock management system provides an efficient record management. Through the
technology of database, each record is needed to be entered once but could be used multiple times. It is also
easier to create a backup of the database. All database providers include backup function in their services. Com-
bine that with cloud technology, the records are safer because the records will be stored in the server of the
cloud provider. Furthermore, searching for a specific record is easy and fast. Generating report based on the
records is nothing but a click away. As a result of its advantages, livestock management system has been im-
plemented in several countries like Serbia (Plavsic¢ et al., 2009), United States of America (Foulkes et al., 2013),
Indonesia (Ramadhan et al., 2014), and China (Gou, Lee, & Tiong, 2016).

In Serbia (Plavsi¢ et al., 2009), a system known as Veterinary Information Management System
(VIMS) was produced to notify and manage the animal diseases.This system enables the veterinary staffs to
collect and analyze appropriate data in order to investigate, diagnose, and notify the authority or public about
animal diseases. The ability of this system is very important in monitoring the livestock health and improving
the quality of veterinary service.

Foulkes et al. (2013) has successfully developed a wireless livestock management system that is able to
track and monitor cattle herds in United State of America. This system was used to assist farmers in monitoring
the health and wellbeing of the herds. The monitoring process was done by identifying related information such
as pulse rate, temperature, location information, grazing area, early signs of illness, and abnormalities of the
livestock. By using this system, both farmers and veterinary department are able to monitor the disease of live-
stock and improve the vaccination process.

Livestock management system in Indonesia (Ramadhan et al., 2014), called Sistem e-Livestock Indo-
nesia, was implemented in 2013 as a part of a whole e-Government system. It was researched since 2011
(Ramadhan & Sensuse, 2011) based on a conceptual design of information system for registration and planning
national beef stock (Ramadhan, 2010). It was successfully implemented in the following third year as a web-
based system. Ramadhan et al. (2012) defined e-Livestock in Indonesia as e-Government system that is manda-
tory for the identification, registration, documentation, and traceability of cows in Indonesia, starting from birth
to death. There are five Geographical Information System (GIS)-based Decision Support System (DSS) modules
that are integrated into the system to support decision and policy making regarding cows in Indonesia.

Gou et al. (2016) focused on the identification and traceability aspects of livestock management system
to have a better control of contagious diseases in China. They adapted state-transition simulation model to eval-
uate the system in term of contagious livestock disease control. This model had been adapted by several other
researchers to evaluate other diseases like classical swine fever (Saatkamp et al., 1996) and foot-and-mouth
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disease (Miller, 1979). Furthermore, this model was also used to construct the North American Animal Disease
Spread Model, which indicates the usefulness of this model as a decision support system for identification and
traceability system of livestock. Their research yielded promising result in controlling contagious diseases.

. METHODOLOGY
In this research, System Development Life Cycle (SDLC) was used. SDLC consists of four fundamen-
tal phases which are planning, analysis, design, and implementation. Each phase consists of a series of steps
using certain techniques to produce certain deliverables. This paper focuses on delivering requirement model
from analysis phase of SDLC. The steps involved in producing requirement model are requirement elicitation,
requirement analysis, and requirement validation.

3.1 Requirement elicitation

Requirement elicitation is a process of determining the requirements using a variety of techniques to
ensure that the business processes and the needs of the new system is well understood. It is important to identify
the right key requirements before moving into design to avoid from chained problems later in the SDLC. There
are five most commonly used requirement elicitation techniques which are interview, JAD session, question-
naire, document analysis, and observation. Given the limited period and staff of this project, this paper focused
on Joint application design (JAD) and document analysis techniques.

3.2 Requirement analysis

Requirement analysis is the second step is producing requirement model. The information collected
during requirement elicitation is analyzed and presented using appropriate techniques. This paper uses a list of
functional and nonfunctional requirements to present business requirement, use case diagram to illustrate the
basic processes that the system need to support, and class diagram to illustrate the characteristic of the system in
term of classes and attributes of the classes.

3.3 Requirement validation

Requirement validation is a process to determine the correctness of a model. A requirement model is
accurate when it performs and produces output as expected. To test for functions and output, a system should be
developed based on the requirement model. Given the limited time and the small size of this project, a prototype
is developed instead of a system.

V. FINDING
An interview session was conducted in order to elicit requirements from the user for livestock management
system.
In addition to the interview, this research also reviewed some documents like forms, log books, receipts, and
enactment involved in managing livestock by the department. These documents were analyzed to identify the
information needed and provided by the department. Below are the few examples of the documents.
Figure 4.1 shows the log book used to record the registration of livestock. It has column to record the infor-
mation of the registration, the owner, and the livestock. It also has a column to record change of ownership and
other event like death and slaughter.

Figure 4.1: Log Book to Record Livestock Registration

Figure 4.2 shows the certificate of livestock registration. It consists of a more detail information of the livestock
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Figure 4.3 shows the loss of certificate, late notification, and change of location form. This form is used to pro-
duce a new copy of registration certificate in case of loss, produce a registration certificate for registration later
than seven days, and modify the location of the livestock in case of transfer.

=y

Figure 4.3: Loss Certificate, Late Notification, and Change Location From

Below are the outputs of the research.

4.1 Functional requirements

The main functions of the system is listed in Table 4.2
Table 4.1: Functional Requirements

No. Reg. ID Requirement Description

LMS-UC1 Login System

1. LMS-FR01-01 Login into system

2. LMS-FR01-02 Handle failed login

3. LMS-FR01-03 Exit from system
LMS-UC2 Create livestock record

4. LMS-FR02-01 Create livestock record
LMS-FR02-02 Cancel created livestock record
LMS-UC3 Create owner record

6. LMS-FR03-01 Create owner record

7. LMS-FR03-02 Handle owner record already exist

8. LMS-FR03-03 Exit from system

9. LMS-FR03-04 Print monthly report
LMS-UC4 Create premise record

10. LMS-FR04-01 Create premise record

11. LMS-FR04-02 Cancel create premise record
LMS-UC5 Record livestock slaughter

12. LMS-FR05-01 Record livestock slaughter

13. LMS-FR05-02 Cancel record livestock slaughter
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LMS-UC6 Record livestock sale

14. LMS-FR06-01 Record livestock sale

15. LMS-FR06-02 Record not found

16. LMS-FR06-03 Cancel record livestock sale
LMS-UC7 Record livestock transfer

17. LMS-FR07-01 Record livestock transfer

18. LMS-FR07-02 Cancel record livestock transfer
LMS-UC8 Print livestock certificate

19. LMS-FR08-01 Print livestock certificate
LMS-UC9 Generate monthly report

20. LMS-FR09-01 Generate monthly report

21. LMS-FR09-02 Print monthly report

22. LMS-FR09-03 Exit from monthly report page

4.2 Use case diagram

Use case diagram is a UML diagramming technique that illustrates the main functions and users of a
system based on user requirements. Figure 4.4 illustrates the use case diagram of Livestock Management Sys-
tem. The system will be used by veterinary officers. Hence, there is only one actor in the use case diagram
named Veterinary Officer (VO). There are five main functions performed by VO which are maintaining Live-
stock Record, Livestock Slaughter, Livestock Sales, Livestock Transfer, and Generate Monthly Report. These
use cases are associated directly to VVO.

Create
Livestock

Livestock
Slaughtery

Premise

Livestock
Sale

Veterinary

Officer Livestock

Certificate

Livestock
Transfer

Authorize
Veterinary
Officer

Generate
Monthly
Report

Figure 4.4: Use Case Diagram

Four use cases identified namely Create Owner Record, Create Premise Record, Print Livestock Certifi-
cate, and Authorize Veterinary Officer are supporting use cases to support the five main use cases. For a live-
stock to be registered, it must have an owner and a premise. Therefore, Create Owner Record and Create Prem-
ise Record should be performed prior to Create Livestock Record. Since Create Owner Record and Create Prem-
ise Record are required only for new owner and premise, they are considered as optional hence the extended
association is used.

Another supporting use case is Print Livestock Certificate which enables VO to print a hardcopy of the
livestock record. This use case is compulsory every time a transaction is performed on a livestock record. Live-
stock record is printed on a new certificate after Create Livestock Record use case and is printed on an existing
certificate after Record Livestock Slaughtery, Record Livestock Sales, and Record Livestock Transfer use cases.
Since it is compulsory, included association is used.

The last supporting use case is Authorize Veterinary Officer. This use case ensures that only authorized
veterinary officer can perform any transaction. This use case is compulsory prior to other main use cases. There-
fore, included association is used.
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4.3 Use Case Specification

Use case specification, also known as use case description, contains all the information needed to build
the following diagrams. The information included for use case specification in this research are use case ID, use
case name, description, precondition, normal course, alternate course, exceptional course, and post condition. It
is expressed in a less formal way for users to easily understand. This research uses table to present the use case
specification. A few use case specifications for the use case are presented in the following sections.

4.3.1 UC1: Authorize Veterinary Officer

Table 4.2 presents the use case specification for UC1 which is Authorize Veterinary Officer. The nor-
mal course is where a veterinary officer is authorized without any problem. In addition to the normal course, an
alternative course is provided to enable veterinary officer to exit the system without request for authorization.
Furthermore, an exceptional course is also provided in case the authorization failed due to wrong username,
wrong password, or unauthorized veterinary officer. The post condition of this use case is authorization of a
veterinary officer where he or she is allowed to use the system.

Table 4.2: Use Case Specification for UC1: Authorize Veterinary Officer

Use Case ID UC1
Use Case Name lAuthorize Veterinary Officer
Description

This use case ensures that only authorized veterinary officer
can use the system

Precondition Veterinary officer is registered
Normal Course

Veterinary officer opens the system

System displays login form

IVeterinary officer enters username and password then
click login button [A1]

System verifies username and password [E1]

System proceed to next page.

IAlternative Course
IA1 — Exist system
IVeterinary officer clicks on close window button
System terminates

Exceptional Course

E1 — Login failed
System displays error message
IVeterinary officers relogin

Post condition IVeterinary officer is authorized to use the system

4.3.2 UC2: Create Owner Record

Table 4.5 presents the use case specification for UC2 which is Create Owner Record. The normal
course is where an owner record is registered without any problem. In addition to the normal course, two alter-
native courses are provided to enable veterinary officer to either exit the system or print monthly report. Fur-
thermore, an exceptional course is also provided in case the owner record already exists in the database. An
owner record is compulsory to register premise and livestock.

Table 4.3: Use Case Specification for UC2: Create Owner Record

Use Case ID UC2
Use Case Name Create Owner Record
Description [This use case enables veterinary officer to register owner
Precondition IVeterinary officer is authorized
Owner record is not found in database
Normal Course System displays search owner form after authorizing veterinary officer

IVeterinary officer enters owner id [A1] [A2]

System searches owner record in database based on owner id [E1]
System displays owner registration form

IVeterinary officer enters owner details then clicks submit button
System stores owner details in database

System proceed to next page

|Alternative Course IAL — Exit system
\Veterinary officer clicks on exit link
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System goes to login page

IA2 — Print monthly report

Veterinary officer clicks on print monthly report link
System goes to print monthly report page
Exceptional Course E1 — Owner record exits in database

System displays owner record

Post condition Premise and livestock can be registered to the owner

4.3.3 UC3: Create Premise Record

Table 4.6 presents the use case specification for UC3 which is Create Premise Record. The normal
course is where a premise record is registered without any problem. In addition to the normal course, an alterna-
tive course is provided to enable veterinary officer to cancel the registration by closing the registration form. A
premise record is compulsory to register livestock.

Table 4.6: Use Case Specification for UC3: Create Premise Record

Use Case ID UC3

Use Case Name Create Premise Record

Description [This use case enables veterinary officer to register premise
Precondition IVeterinary officer is authorized

Owner record is found in database

Premise record is not found in database

Normal Course System displays premise registration form after authorizing
eterinary officer and registering owner

IVeterinary officer enters premise details then click submit button

[A1]

System stores premise details in database

System proceed to next page

|Alternative Course IA1 — Close premise registration form

IVeterinary officer clicks on close window button

System closes premise registration form and returns to search

owner form
Exceptional Course NA
Post conditions Livestock can be registered to the premise

4.4 Sequence Diagrams

Sequence diagram is the most common kind of interaction diagram, which focuses on the message in-
terchange between a number of lifelines. A sequence diagram describes an interaction by focusing on the se-
quence of messages that are exchanged, along with their corresponding occurrence specifications on the life-
lines. A few sequence diagrams are presented in the following sections.

4.4.1 UC1: Authorize Veterinary Officer

The first sequence diagram as illustrated in Figure 4.5 is for UC1 which is Authorize Veterinary Of-
ficer. It consists of four lifelines for one actor which is Veterinary Officer and three objects which are Veteri-
nary Officer Menu, Veterinary Officer Manager, and Veterinary Officer Database. It has an exception E1 on
Veterinary Officer Manager’s lifeline to handle error in login. It also has an alternative flow Al where user can
exit the system.
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Figure 4.5: Sequence Diagram of UC1: Authorize Veterinary Officer

4.4.2 UC2: Create Owner Record

The second sequence diagram as illustrated in Figure 4.6 is for UC2 which is Create Owner Record. It
consists of four lifelines for one actor which is Veterinary Officer and three objects which are Owner Menu,
Owner Manager, and Owner Database. It has an exception E1 on Owner Database’s lifeline to handle error
when an owner record already exists in the database. It also has an alternative flow Al where user can exit the
system and A2 where user can print monthly report by parsing to the Generate Monthly Report page.

Veterinary Officer Owner Menu Owner Manager Owner Database

T T |
R 1. Enter (Owner ID) : :

= |
'

2. Send (Owner ID!
: ) 3. Search (Owner record)

a1 - Exit System |~ ',"
3 4. Return (Empty Result)

N 7
|A2 - Print Monthly Report 3. Display (Owner Registration Form) ¥
= E1- Owner Record |

i

i

| |Exists in Database i

4.Fill (Owner Detail) | !
i i

i

5. Send (Owner Detail)

6. Store (Owner Detail)
5. Click (Submit Button)

Figure 4.6: Sequence Diagram of UC2: Create Owner Record

4.4.3 UC3: Create Premise Record

The third sequence diagram as illustrated in Figure 4.7 is for UC3 which is Create Premise Record. It
consists of four lifelines for one actor which is Veterinary Officer and three objects which are Premise Menu,
Premise Manager, and Premise Database. It has an alternative flow Al where user can cancel premise registra-
tion by closing the Premise Registration Form.
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Veterinary Officer Premise Menu Premise Manager Premise Database
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Figure 4.7: Sequence Diagram of UC3: Create Premise Record

4.5 Class diagram
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A class diagram is generated based on the gathered requirements from the discussion and document re-
view in requirement planning phase. Five classes have been identified which are veterinary officer, livestock
certificate, livestock, customer, and premise. Each class becomes a table in the database. Each class has its own
attributes which becomes the column of the table and behavior which becomes the functionality of the system.
The class diagram for livestock management system is illustrated in Figure 4.8.
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V. PROTOTYPE
Below is a few example of a screen that has been developed for the testing.

Sistem eEPKL

Jabatan Perkhidmalan Velerinar Kedah

MASUK

Figure 5.1: Veterinary Officer Authorization Page

Figure 5.1 shows the first page of the system. It contains veterinary officer authorization form which
consists of two text box and a button. The first text box is for MyKad number while another text box is for
password. A button labeled "MASUK" is clicked to check for veterinary officer authorization.

Sistem eEPKL
Jabatan Perkhidmatan Velerinar Kedah
MAKLUMAT TUAN PUNYA 1> )
MAKLUMAT PREMIS e
no | ioeREmIS ALAMAT senss MUXIM PADAM
........ X
MAKLUMAT TERNAKAN
no 10 TERNAKAN TARIKH LAHIR senis JANTINA RUIUKAN
PENDAFTARAN |  SEMBELIHAN JUALAN PEMINDAHAN

Figure 5.2: Owner Record Page

Figure 5.2 shows the owner record page which is the main page of the system. It is shown after veterinary of-
ficer is authorized and owner is identified.

Prototype evaluation was used to ensure that every requirement of the department is satisfied. Two representa-
tives from Department of Veterinary Services (DVS) Kedah, had reviewed the prototype to ensure the require-
ments of the department is met.

VI.  CONCLUSION
The main limitation for this research is obligation towards enactment. Since the enactment is only valid
within the state, this requirement model is not really applicable for livestock management system in other states.
However, it is still can be used as a reference for other state. Even in the state of Kedah, the requirements elicit-
ed for the requirement model is limited to what is allowed in the current enactment. Alteration and modification
of current process need to be supported by a new enactment.
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