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Abstract— Requirements engineering (RE) is an essential
initial stage in software engineering. The RE process begins
with the elicitation stage. This stage collects all user
requirements that must be fulfilled by the system which will
be developed. A goal-oriented approach is an effective
approach used to automate the RE process. The development
of goal-oriented input document standards is one of the
important issues that has not been widely studied. Therefore,
this study developed a goal-oriented input document standard
for the requirements elicitation process. A tool is developed
based on the form of the input document that has been
generated. The development of standard forms of input
documents begins with literature study and data collection,
analysis, design of standard forms of documents, tool design,
tool development, and testing. At the analysis stage, a logical
framework and element structure is formulated in a goal-
oriented approach. Furthermore, the standard form of input
documents is developed. The standard form of the document
becomes a guideline for developing tools to process data
requirements from elicitation results. Tool testing is carried
out using black-box testing. The test results show that the tool
can work according to the planned function. The trial of the
use of the tools was carried out using five requirements
datasets. The results of testing and using the tool through the
requirements dataset show that GoEliTools can be used to
record data on the requirements of several users for the
development of an information system.

Keywords— Requirements Elicitation, AREM, Goal-oriented,
black-box testing, Software Engineering

I. INTRODUCTION

Requirements engineering (RE) is an important initial
stage in software engineering. Requirements engineering
includes several jobs starting with requirements
elicitation/requirements collection from system users,
analysis, specification, validation, and requirements
management [1][2]. In the previous research, a model was
developed to automate the requirements engineering
process called AREM (Automatic Requirements
Engineering Model). AREM can automate three stages of
the RE process, such as analysis, specification, and
validation of requirements [3]. For the elicitation stage,
AREM can handle the process semi-automatically, where

the input process of the requirements data still has to be
done by users, such as a systems analyst.

Elicitation is the stage for requirement collection on the
RE. This stage will receive input from stakeholders/users.
This study uses a goal-oriented approach to elicit users'
requirements. The approach focuses on stakeholders' goals
for the Software Engineering process. Focus on goals
supports a participatory approach that can make it easier for
stakeholders to define their needs.

GORE (Goal-oriented requirements engineering) has
been awidely researched approach in the last three decades.
The application of GORE has been carried out at various
stages in RE, starting from the elicitation, analysis,
specification, and validation stages of requirements. The
GORE approach was developed by Robinson [4], who
published his research in 1989. In his research, Robinson
used a goal approach to integrate specifications and handle
conflicting requirements from multiple users [4]. The term
GORE was introduced by Axel Van Lamsweerde [5].

A lot of GORE research has been done over the last 30
years. The research includes the development of a goal-
oriented modeling language, developing models on GORE,
developing functions and methods, and developing a
framework for GORE [6][7].

Based on the literature study conducted, it is known that
GORE is an effective method used for the RE process [6],
but there are still several issues that must be resolved to be
able to automate the entire RE process. One issue is the
development of standard input documents for a goal-
oriented approach. Based on a filtered literature study, two
templates were developed by previous researchers in the
requirements engineering process, namely [8] and [9].

In their research, Sarmiento et al. developed a restricted
form of Natural Language (RNL) to generate test scenarios
automatically. In developing the form, Sarmiento et al. did
not specifically use the goal model approach; the restricted
form they produced had similarities with several goal-
oriented elements such as goals, resources, and actors [8].

Meanwhile, research [9] developed a template for
requirements analysis on Data Mart. The template has two
parts. The first part is document meta-data consisting of
title, summary, actor, business process, update date, author,
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actor, and process. Meta-data is the part of the document
that contains information about the defined data source.
The second part defines goals for requirements analysis,
where an indicator is determined for each goal, consisting
of a label, formula, and target value [9].

The two studies above do not specifically use the Goal-
Oriented approach, and based on the results of the literature
review, no input document templates have been found that
have been specifically prepared using the GORE approach.
Therefore, in this study, a form of input document was
developed for goal-oriented data requirements. Based on
the input document, the tool is designed for requirement
data input and supports the elicitation stage of the RE. The
tool is named GoEliTools (Goal-Oriented Elicitation
Tools). GoEliTools supports the requirement elicitation
process and prepares the requirements data to be analyzed
automatically by AREM.

This paper is organized into four parts, starting with the
introduction, then research methods in part Il, and results
and discussion in part I11. The article ends with conclusions.

Il. RESEARCH METHODS

This research method consists of five stages: literature
review and data collection, requirement analysis, design,
coding, testing, and tool application. The stages of the
research can be seen in Figure 1.

Literature Study | T
andData  =—b Analysis Design Coding —> & nc
< Implementation
Collection

Figure 1. Stages in the research method

A. Literature Review and Data Collection

A literature review and data collection were conducted
to obtain a rationale for the goal-oriented approach to RE.
One of the goal-oriented approaches for the RE process is
GORE (Goal-Oriented Requirements Engineering). GORE
is a model for the requirements engineering process that
focuses on wusing goals for elicitation, elaboration,
refinement, specification, analysis, negotiation,
documentation, and modification of requirements [5].

Goals are prescriptive statements expected to be fulfilled
in the system to be developed through the cooperation of
agents (e.g., humans, devices, and software) in a specified
domain [10]. Goals are formulated with reference to the
components that must be developed in the system. Goal
formulation can be carried out at several levels of
abstraction, from the highest level, a strategic issue, to the
lowest level, related to technical issues. Goal formulation
is carried out for functional purposes and non-functional
purposes. Functional purposes are related to services that
are met by the system. Meanwhile, non-functional purposes
are related to service quality, including safety, security,
accuracy, and performance [11].

Applying the GORE approach provides many
advantages in the analysis, specification, and validation
processes. This approach simplifies the process of defining
requirements by users [12]. The Goal Oriented Modeling
(GOM) approach can be used to support the definition of
functional and non-functional requirements in the system
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[13], [14]. The research in this area in the last three decades
can be seen in research [6].

B. Requirements Analysis

A Goal-oriented approach is an approach with a goal as
the main focus. An organization prepares the goal to be a
reference for achievement targets. The goal can be achieved
through the outputs obtained from business activities in an
organization. All work/activities can be done with the
availability of resources in the organization. Based on this
thought, a logical framework for the GORE approach was
drawn up, as shown in Figure 2.

Goal

Result
(Output)

Activities/Task

Input
(Resources)

Figure 2. A logical framework of a goal-oriented approach

The arrangement of standard forms of input documents
in GORE is derived from the logical framework that has
been compiled. In Figure 2, it can be seen that the goal is
the top element in the model, while the results/outputs
become features of the system. The goal and features
become goal elements. In the GORE approach, goals are
divided into hard goals and soft goals. Hard goals are goals
whose fulfillment can be done through verification
techniques. In contrast, soft goals are goals whose
fulfillment is carried out specifically depending on the
goal's conditions and level of importance.[5]. A hard goal
is a goal from a stakeholder that must be fulfilled in the
system development [15]. The goal is achieved through a
set of activities or tasks in the GORE approach. Each
activity has a set of procedures to do the activities.
Activities and procedures need resources for their
implementation. The main resource in the model is the
implementing actors. Actors consist of two types, namely
human actors and agents. The agent actor has behavior that
supports the operation or implementation of the procedure.
Elements and relationships between elements in the model

can be seen in Figure 3.
< Hard Goal
{ SoftGoal

Procedure /
Operational

Goal and Feature

I

Activities/Task >t/

Resources
Agent behaviour

Human ) | Agent

Figure 3. Elements and relationships between elements in the model.
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The development of standard input documents is based
on the elements and relationships between elements in the
developed model. The document consists of four parts,
namely 1) the identity of the stakeholders and the project;
2) the identification of system goals and features; 3) the
identification of activities/tasks to support goals, and 4) the
identification of operational procedures to achieve goals
[16], [17]. The structure of the requirements document can
be seen in Table I.

C. Tool Design

The tool design is defined as system architecture, data
entry flow diagrams, use case diagrams, and database
designs. GoEliTools consists of two main parts: the
requirements data entry feature and requirements data
extraction. The system architecture can be seen in Figure 4,
where the tool will receive input in the form of data
requirements from stakeholders, and data entry and storage
will be carried out into the requirements database. Then, the
object extraction process and the extraction of relations
between objects on the data requirements will be carried
out. The tool will provide output from data requirements
that have been structured according to the elements of a
goal-oriented approach.

TABLE |
THE STRUCTURE OF INPUT DOCUMENTS.

User Requirements Input Document
Part 1: Stakeholder and Part 3: Activity Identification
Project Identity
1.1. Stakeholder Identity

3.1. Activity Identification

Stakeholder ID Activities
Stakeholder Name Fulfilled Goal/Features
Stakeholder Role 3.2. Activity Structure
Data entry date Activities

1.2. Project Identity Sub-activity
Project ID Sub-sub-activity

Project Name
Project Description
Part 2: Goal Identification
and Features
1.1. Goal identification

Necessary Resources

Part 4: Operational
Procedures Identification
4.1. Operational Procedures

Goal Identification
Sub-goal Procedure Name
Sub-sub-goal Supported Activity
Goal Type Necessary Resources
1.2. System Feature 4.2. Procedure Structure

Procedure Name
Detailed Procedure
Pre-condition
Post-condition

Identification
System Features
Fulfilled Sub-goal
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User Requirements Input Document
Type on the Formula
Resources Used

Goal
Feature

Requirements | Object and relation
{ — A read
Data I extraction

Figure 4. System architecture.

Al
Requirements acquisition Requirements data write
Qo Q0 List of stakeholder's
A, RN requirements L — —
Analyst  Stakeholders W

The requirement data entry feature consists of seven
parts: project data entry, stakeholder data, goals or features,
activities, activity resources, activity procedures, and
detailed procedures. The flow chart for the required data
entry feature can be seen in Figure 5, where the tool begins
with logging into the system, followed by entering the
required data. Suppose the required data is taken from a
new project. In that case, the data entry process can be
carried out sequentially, starting from project data to
entering detailed procedure data for operational activities
on the system to be developed. If the project requires data
already in the system, the user can make changes to the data.

The second design is in the form of a Use Case diagram.
This diagram shows the interaction between the user and
the system. The requirements data entry tool has two types
of users: analysts or analyst assistants and system admins.
Analysts can perform various required data entry activities
while the system admin is responsible for user management.
The use case diagram of the system can be seen in Figure

Yes— New Project? Yes Input Project
Data
No

Choose element
for data input
[ Input Data ]

Input
Stakeholder datal
Input Goal Data

Input Activities
Data

Input Procedure
Data

Input Procedure
Detail Data

Figure 5. The flow diagram of the use of the tool
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Users
(Analyst/Analyst Assis{a

Requirements Data
Report

Users Management

Extends— > Project Report

Admin

Extends=~>( Procedure Report
- Extends— >>{Procedure Detail Report)

Figure 6. Use Case Diagram GoEliTools.

Project
PK | project_id
id_user
stakeholder
project_name
PK | stakeholder_id
Project_desc
id_user
stakeholder_name
stakeholder_type
activities_resources
stakeholder_competence
goal ~ceme PK | id
PK | goal_id Ho—| FK | project_id .
E— id_user
id_user "
activities_id
FK | project_id s— activities
~—o+H PK | activities id B ESOUCES
FK | stakholder_id —
id_user
goal_desc
FK | project_id
FK | parent_goal_id
FK | stakholder_id
parent_goal_desc
activities_desc
goal_ype
FK | parent_activities_id Ho—
procedure_detail
~—¢ FK | goal_id -
PK | procedure_detail id
procedure 1d_user
PK | procedure_id o 1] FK | procedure_id
id_user procedure_detail_no
FK | project_id procedure_detail_desc
FK | stakholder_id pre_condition
procedure_desc post_condition
FK | activities_id B formula
procedure_resources resources

Figure 7. GoEliTools Database Design.

The database design of the tool can be seen in Figure 7,
where the database consists of seven tables, namely the
project table, stakeholders, goals, activities, activity
resources, procedures, and detailed procedures. The
relationship between tables in the database tool can be seen
in Figure 7.

The object and relation extraction features are intended
to obtain requirements data ready for analysis as the next
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stage of RE. The extraction process begins with pre-
processing the requirements data and continues with case
folding, stopword removal, and tokenization. The stopword
removal and tokenization process are carried out using the
literary library in PHP.

The object extraction and relationships between objects
in the requirements data are done using a rule-based
approach. There are nine rules used to extract object
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relations in GoEliTools. The nine rules can be seen in table
2.

TABLE I
EXTRACTING OBJECT AND RELATIONS RULES [7].
Rule Notation

1 g g "p(xy) — rgoals(y.x)

2 g(x) “t(y) " p(x,y) — rtaskgoal(y,x)
3 tx) “t(y) " p(x,y) — rtasks(y,x)

4 tx)"o(y) "pxy) —
roperationaltask(y,x)

o(x) “o(y) “p(x.y) —
roperationals(y,x)

t(x) ~a(y,x) — rtaskactor(y,x)

o(x) ~a(y,x) — roperationalactor(y,x)
t(x) ~r(y,x) — rtaskresource(y,x)
o(x) “r(yx) —
roperationalresource(y,x)

(8]

©O© oo~N

Table Il is a rule defined using predicate logic notation.
Where the predicate g(x) states x is a goal, t(X) states x is a
task, o(x) states x is operational, a(y,x) states y is an actor,
and X, r(y,X) states y is the resource of X, and p(X,y) states
that x is the parent of y. Logical notation rgoals(y,x) is a
relationship formed between goals, in which y and x are
both goals. Predicate rtaskgoal(y,x) is a relation between
tasks and goals where y is a task and x is a goal. Predicate
rtasks(y,x) is a relation between tasks where y and x are
both tasks. Predicate roperationals(y,x) is a relation
between operations and tasks where y is operational, and x
is a task. Predicate roperationals(y,x) is a relation between
operations where y and x are both operational. Predicate
rtaskactor(y,x) is a relation between task and actor where y
is the actor, and x is the task. Predicate
roperationalactor(y,x) is a relation between operational and
actor where y is the actor, and x is operational. Predicate
rtaskresource(y,x) is a relation between task and resource
where y is the resource and x is the task, and predicate
operationalresource(y,x) is a relation between operational
and resource where y is the resource and x is the operational
[71.

As an example, rule 1: g(x) * g(y) ” p(x,y) — rgoal(y,x)
is a condition when x and y are goals and x is the parent of
y, then the relation is rgoal(y,x) which means that y forms
relations between goals with x [7].

D. Coding

Program coding is done using the PHP programming
language with the Codelgniter framework. The database
implementation uses MySql.

E. Testing and Implementation

Black-box testing is performed to test the tool. Black-
box testing is carried out using a test case to ensure that the
tool runs according to the defined business processes and
workflows. The application of the tool is carried out by
using five data sets of user requirements for the
development of the five information systems.
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I11. RESULT AND DISCUSSION

A. Results

GoEliTools is built based on the input document form in
Table 1. There are seven data entry features: project data
entry, stakeholder data, goals or features, activities, activity
resources, activity procedures, and detailed procedures.

The project data entry feature is used to record software
development project data. This feature can record, repair,
delete, and print project data. The stakeholder data entry
feature records all stakeholders involved in defining system
requirements. Like the project data entry feature, this
feature can record, correct, delete, and print stakeholder
data. Stakeholder data entry features and stakeholder data
display can be seen in Figures 10 and 11. The project data
entry feature and stakeholder data display can be seen in
Figures 8 and 9.

Tambah Project Baru "

Project Name poL

Project Description Peng;

X Tutup

B Simpan Data

Figure 8. Project Data entry features

Data Stakehalder (3)

+ Tambah Stakeholder Baru | 8 Cetak Seluruh Data Stakeholder

Shaw 0 3 entries Searc

Now 1D STAKEHOLDER NAME TVPE STAKEHOLDER COMPETENCE - ACTION

Hoesi @ e
Whzpus

s - Anggota woperas Bnewi m o e
WHepus

nsmen m e
Showing 1123 of & entries e e
Figure 9. Stakeholder Data Feature

[IE] H0L Analis Infarmatiia

The goal/feature data entry feature is a feature for storing
goal and feature data. The goal is the first element that must
be defined in a goal-oriented approach. Meanwhile,
features are goal elements that will become features in the
system to be developed. Features are derivatives of goals;
thus, each feature embodies one or more goals.

Likewise, a goal can be realized through one or more
features. The relationship between goals and features is like
the relationship between parent and child, where the goal is
the parent, and the feature is the child. The goal data entry
feature or goal data feature and display can be seen in
Figures 10 dan 11.

The activity data entry feature is a feature to enter
activity data or business processes in the organization
where the system will be developed. The activity has
relationships with previously defined features. The activity
is the child of the system features to be developed. In data
entry, the analyst must define the relationship between
activities and system features to be developed.
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The activity resources feature is a feature to complete the
resources needed to run an activity. Resources can be actors,
documents, and other resources. The activity data entry
features and report for the activity list can be seen in
Figures 12 and 13.

Tambah Data Goal

~ Anda berhasil login

pilih Project 5 oy -
Pilih Stakeholder

3oL -

GoaliFitur Description |

GoalfFitur Type |11

ParemtGoal | 131 . oongalahan data angg -
Figure 10. Goal/Feature Data entry page
Data Goal (1071
1 1p0ld 5 timmanajemen 121 pengolshan data anggota hard 81 Dol
o ®
e
o Edit
3p0Lé S-tmmansjemen 120 simpanan anggota hard f=r==1
apma UKD e
& edit
Figure 11. Goal/Feature Data Display
Tambah Data Activities
PR Profeet gy pojece .
il skeholder o1 o
Activities Description
Parent Activities o oo .
PilinGoal g goy

Figure 12. Activity Data entry page.

e - i

siemen Koppa LRDW

a1
o
=
e

=h

FEEE

Figure 13. Activity List Report of each stakeholder.

The activity procedure feature is a feature to enter
procedures related to the activities being carried out.
Meanwhile, the detailed procedure data entry feature
functions to detail each previously defined procedure. The
interfaces for these two features can be seen in Figures 14
and 15.
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Data Operational Detail (345)
show 1 = entries Search:
N PROCEDURE

MO D PROCEDURE ID- DESCRIPTION DETAILNO  PROCEDUREDETAILDESCRIPTION  ACTION

992 5% melakukan pemesonan barang @ 2 melakukan pemesaran barang Ba=zn
> a1 T memeriisa stok barang ag=n
PR e menghitung polnt of sales BE=0
4 981 95 menghitung point of sales 1 memasukan perinde wakty EE = n
PR 1 mencatat penjualan anggsia Ba=n
[ 2 menampilkan piutang jatuh tempe. EE = n
T e 1 mer wiwpunerpe [E]EY@IED
& 832 LAF Ehilung sisa piutang barang EE = u
8 851 95 menghitungsisa plutang barang @ 1 memasukan aomar angFota

Figure 14. Detailed Procedure List Feature

PROCEDURE 0~
DESCRIPTION +92 - melakukan pemesanan barang
show 1 & entries Search;
- PROCEDURE PRE PpoST ACTOR-
NO 1D DETALNO  PROCEDURE DETAIL DESCRIPTION CONDITION ~ COMDITION ~ FORMULA  RESOURCES
1w memeriksa stok barang barangyang  datar barang pegavial
skan dipesan  yan,
belum dipesan
dikerahui
2 w2z 2 melzkukan pemesanan barang pegawial-datear
barang habis
Shewing 1o 2 of 2 entries Previous - Hext

Figure 15. Detailed List Report for Each Procedure

The second feature in GoEliTools is object extraction
and relationships between objects on the requirements data.
In the goal-oriented approach, there are five main objects:
goals, activities/tasks, procedures/operations, actors, and
resources. The object is extracted based on the data table
where the object is stored. The goal object is extracted from
the goal table, the task object is extracted from the activity
data, the operational object is extracted from the procedure
table, the actor and resource object are extracted from the
activities resources table, and the resources attribute is in
the procedure table, and the resources attribute from the
detailed procedure table. The extraction process is carried
out sequentially, starting from the goals, activities,
procedures, detailed procedures, and resources table. The
results of object extraction can be seen in Figure 16.

LIST OF SYSTEM DATA OBJECT

ID | PROJECT | STAKEHOLDER OBJECT | OBJECT | OBJECT DESCRIPTION PARENT | PARENT
i) m m TYFE m (FE
1 3 15 G mempermudah menampilian o 3
informas mengeast koperas
3 3 15 [ menampilkan anggota 15 G
3 3 11 G menampilkan pinjaran anggota | 15 3
+ |3 3 18 G menampilcan tbunzan anggora | 15 G
s | s 3 18 G enampilian basil paaha koperasi | 15 [
6 |3 3 » G ‘melakukan pendataan angeota 16 G
Kaperasi
3 3 2 G mencatat abungan anggota 18 3
koperasi
' G ‘melakukan pendataan proses 1 G
petminjiman Koperasi
s |3 3 5 [ micagetahui keuzagan koperasi 19 G
tabun.
0 |3 3 9 T pendaftaran anggota 2 G
e 3 10 T tabuagas anggets 2a G
1z |3 3 11 T pinjaman anggota. 2 G

Figure 16. Object Extraction Results

The relations between objects are extracted based on the
rules defined in Table II. The rules in Table Il are translated
into an object extraction algorithm which can be seen in
algorithm 1 [7]. The results of the object relation extraction
can be seen in Figure 17.
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D | PREDICATE | TERMI TERMZ KODE | KODE
TERM! | TERM2

KETERANGAN

19 rroal(schild parent)

n 2 Aaskgoal(task goal)

12 3 raskeoalitask soal)

raskftehuld tparent)

14 ] rasktpchuld tparent)

ruaskfteuld tparent)

etasktchild tparent)

Figure 17. Object Relation Extraction Results

Algorithm 1: Object and relation extraction
Object_relation_extraction() function

Input: table object

Output: table object_relation, requirements_data

1 /I define root

2 ROOt[l] < Oparent_id is null(ObjeCt)

3 Predicte[i] < "rgoal”

4 Insert_into_object_relation[i] « root[i] + predicate[i]

5 /lextract the other object

6 ObJeCt[l] « o’parent,id is not null (ObjeC‘t)

7 for each rule in dom do

8 match(object.object_type[i],object.parent_type[i])
9 if match = True

10 predicate[i] « relation_type
11 else
12 predicate[i] < 6

13 | insert_into_object_relation[i] « object[i]+predicate[i]

14 | j/ create requirements_data
15 | obj_relation[i] « o(object_relation)
16 | Insert_into_requirements_data[i] < obj_relation[i]

B. Discussion on Tool Testing Results

Black-box testing is a functional test guided by the
system's input/output behavior. In particular, the system
receives external input so that the given by the system in
response to the input will be used to verify the system's
behavior without any assumptions of behavior other than
the expected output [18][19]. Complete black-box testing
should include verifying all possible inputs and outputs the
system gives. Therefore, it can be said, in theory, it is
impossible to do complete black-box testing [18] [19].

In this study, random method and cause-effect graphing
techniques were applied. The random method is a black box
testing technique that generates random test cases. Cause-
effect graphing is a technique that relates the input (cause)
and output (effect) [18]. The relationship between cause-
effect is described in the form of a graph or can also be
represented in a decision table [20]. Examples of applying
the cause-effect graphing technique to the project data
addition feature can be seen in Tables 1l to V. Table Il
lists causes, inputs, or actions given to input project data
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features. Table 1V is a list of effects, reactions, or outputs
given by the system to inputs, and Table V is a cause-effect
graph represented as a decision table. If there is more than
one cause, the relationship between the causes is "AND".

Test cases for testing are generated for all-cause
conditions that have been defined. Black box testing for all
test cases shows that the tool can be successful or in
accordance with the test design. This means that the tool
can work according to the planned conditions.

TABLE 11l

LIST OF CAUSES ON THE PROJECT DATA ENTRY FEATURE
Cause Cause Description

C1 Fill in the correct username and password

Cc2 Choose the Sign In button

C3 Fill in the incorrect username or password

C4 Choose the project data menu

C5 Choose add a new project

C6 Choose print all project data
Fill in the project name and project description

c7 data
Clear the project name or project description
C8 data

C9 Choose to save button

C10 | Choose close button

C11 | Choose detail button

C12 | Choose the edit project button

C13 | Change project name or project description
C14 | Choose reset button

C15 | Choose back button

C16 | Choose delete button

C17 | Choose ok button

C18 | Choose cancel button

TABLE IV
LIST OF EFFECTS ON THE PROJECT DATA ENTRY FEATURE

Effect Effect Description

El Login succeeded

E2 Login failed

E3 Project page display

E4 Project data entry display

E5 Project report page display

E6 Inputted project data saved in the database

E7 Message Alert: project name or project description
must be filled
ES8 The project data entry page closed
E9 Detailed project page display

E10 | Edit data project page display

E11 | Save changing data

E12 Returns the original project name and project
description data fields

E13 | Close edit project data page

E14 | Confirmation of action page display

E15 | The record data project will be cleared

E16 | Close confirmation of the action page
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TABLEV
TABEL KEPUTUSAN CAUSE-EFFECT DECISION TABLE
El | E2 | E3 | E4 | E5 | E6 | E7 | E8 | E9 | E10 | E10 | E11 | E12 | E13 | E14 | E15 | El6
c1 | X
c2 | X X
c3 X
c4 X
c5 X
Cé X
c7 X
cs X
c9 X X X
C10 X
cu X
C12 X X
C13 X X
C14 X
C15 X
El | E2 | E3 | E4 [ E5 | E6 | E7 | E8 | E9 | E10 | E10 | E11 [ E12 | E13 | E14 [ E15 | E16
C16 X
C17 X
c18 X
El X X X X X X X X X X X X X X X
E3 X X X X X
E4 X X X
E9 X
E10 X X X
In addition to testing, the tool has also been used to input TABLEVI
data requirements sourced from five information system REQUIREMENTS DATA FOR TESTING
projects. The five projects are the Cooperative Information Num  Project Project Name Number of
System project, the Personnel Information System, the Code Stakeholders
Lecture Information System, the Financial Dashboard 1 o1 Cooperative information 2
System, and the Human Resources Information System. system
The results of the application of the tool show that g Eg Eteiftfdrr]g sg;;%’:‘tsystem j
GoEliTools can be used to re_cord data_fo_r software 4 P4 Financial dashboard system 8
development needs. Table VI is a description of the 5 o5 Human Resource 4

requirements data with many stakeholders used for testing
the application of the tool, and Table VII is the result of
testing data entry and requirements data extraction process
on the tool.

Evaluation of the application of the tool resulted in a
description of the advantages and disadvantages of
GoEliTools.

The tool has advantages, such as 1) tool already covers
all elements of the GORE approach; 2) the tool has a data
entry menu that matches the order of data entry; 3) the tool
is built on a web-based so that they are easy to develop
further; 4) data entry has facilitated parent and child
relationships on model elements; and 5) the tool has been
equipped with features of edit, delete, display data, and
print reports that are quite varied; 6) tool can do object
extraction and object relation correctly, and 7) tool can
display joint information from all the stakeholders'
requirements of a system development project.

The disadvantages of the tool include: 1) the data entry
form does not accommodate data entry with one parent and
many children (one to manyy); 2) the tool has not filtered the
requirements data of each stakeholder; 3) the tool cannot
accommodate data entry for more than one project; 4) some
forms of reports are not yet available on the tool, so it is
necessary to develop report features according to user's
requirements, and 5) it is necessary to have consistency in
naming objects and features to make it easier for users to
remember and get used to using a tool.

Korespondensi : Rosa Delima

Management System

TABLE VII
THE RESULT OF TESTING DATA ENTRY AND DATA EXTRACTION

Project  Number of requirements data records  Number of
code Goal Task Op Op dt Objects
P1 107 158 176 345 1,126
P2 133 79 79 107 451
P3 333 555 400 954 3,709
P4 167 321 341 641 2,073
PS5 385 704 548 1,430 4,581
Total 1125 1817 1544 3477 11,940

IV.CONCLUSION

In this study, the tool was successfully developed for the
elicitation stage of the RE process. The tool is named
GoEliTools. GoEliTools were created using a goal-oriented
approach. The tool has two main features entry feature and
object extraction features. The data entry feature has seven
sub-features: project data processing, stakeholders, goals,
activities, activity resources, procedures, and detailed
procedures. The trial was conducted using the black-box
method with cause-effect graphing techniques and random
methods for generating test cases. The tool has also been
used in five sets of data requirements from five information
systems development projects. The test results show that
the tool can work according to the planned inputs and
outputs.

For further development, improvements can be made to
GoEliTools by fixing all system deficiencies described in
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the system deficiency analysis section. In addition, it is also
necessary to test the tool's usability to know its level of
usability and ease of use.
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