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Abstract— Many system development consultants
nowadays wusing the XP framework (eXtreme
Programming) in software development, this is based on
the needs of the era where software can be completed
quickly and when user software development is
involved. The XP framework does not need too many
team members, so it emphasizes effectiveness of work.
In software development must begin with good_p
to avoid patchwork (software crisis) 4
development. The stage in research on the ¢
of rental heavy equipment applicatign
framework start from planning, des
testing and releasing software. Studie
research include: literature st
observations, document examinations
a system analysis and system design i
selection of the right framework
application development is very impor
application can be completed on ti
framework focuses more on making prog
system design is enough with the CRC a
Responsibility Collaborator). In the framework of XP, it
always involves users during application d

by the system test section, so the a|
made can be completed on time,
needs, and have high quality.
Keywords—System,  Rental
eXtreme Programming,
Collaborator).
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I. INTRODUCTION

Software requirements to a business enterprise are
very important to support business processes in a
company, so that various applications are developed
for their needs. Enterprise has become an established
discipline for business and software application
management [1] [2]. Enterprise refers to a discipline
that attempts to integrate, govern and analyze
enterprise elements. Alignment of elements creates
synergy in achieving enterprise objectives. Develop a
software system, which consists of stages: plan,
analysis,  design, implementation, trial and
management [3].

When developing the applications must be
supported by good planning, so the application
developed does not get patchwork. For make sure of
that, this study was using the XP framework as a stage

of system development. The blueprint application is
very useful for every single stage when developing the
system. This system lasts a long time and most
consumers are already familiar with this [4].

XP is one of the most frequently used
methodologies in agile software development;it
performs continuous cooperation with the customers
gh the “on-site customer” practice [5]. The XP
ork is one of the Agile groups. Agile
ogy has a very important impact on the
ent of a system or program in recent years,
his Heavy Equipment systems [6].

e development of more adopting object-
ogramming concepts, the XP framework is
n accordance with the concept of object-
programming. This can be seen from the
design tools used, it is CRC. CRC is very
ppropriate to be used as a class diagram, In object
oriented development within Extreme Programming,
we can use CRC to design the framework on Extreme
Pregramming, CRC or Class - Responsibility -
oration are brainstorming tools used in object
software design [7].

Il. LITERATURE REVIEW

A. Analysis and Design System

The analysis phase is a mapping of application
requirements that are tailored to user needs, and design
is the stage of designing a system that is made based
on the business processes of the user. [8]. In creating a
program with XP framework it is very right to use the
object oriented programming concept. In developing
the applications, can use the concept of object
oriented. The four main points on the concept of
object-oriented  programming are:  Abstraction,
Encapsulation, Inheritance, Polymorphism [9].

B. eXtreme Programming (XP)

With the XP framework it provides conciseness in
application development, with a small development
team and in the same location. According to Kent
Beck "Extreme Programming (XP) is a method of
software development that is fast, efficient, low risk,
flexible, predictable, scientific, and fun.". [10]. XP is
the most widely used agile method and is a very well-
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known approach. Extreme Programming is based on
five values that must be possessed in the work
environment as well as team members [11]. XP is a
software development methodology that is useful for
improving the quality of software that is being created
and quickly incorporating new needs from customers
[12]. The XP framework as in Figure 1. XP
Methodology, has stages: planning, design, coding,
testing, and software increment.
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Fig.1. XP Methodology [8]

Each stage in XP as in Figure 1 w
application development team, each
documented. The purpose of usin
system development is to get a s
life cycle. The software develop
that is almost used by all IT compan
the Software Development Lifec
Method, spiral method, incremental me
unified process (RUP), rapid application de
(RAD), agile software development, and Ta
prototyping are some of the SDLC methods which
have been successful and tested [13], Testi ess
must balance the written requir
technical limitations and user expe
[16].

C. Rental Heavy Equipement

Rental Heavy equipment services are very growing
rapidly, especially in countries with rapid growing of
infrastructure, so the need for heavy equipment is
needed. From the industrial cycle, that is how
businesses emerge from the rental of heavy equipment.
Addressed cost applications without considering
complex factors in heavy equipment operational
analyses. [17]. Construction equipment” (CE) or
“Heavy equipment” refers to heavy-duty self-
propelled vehicles, specially designed for executing
construction tasks [18].

I1l. RESEARCH METHODS

The need for quality software today is a challenge
for software developers to avoid software crises. So
the various methodologies are developed, one of them
is XP (eXtreme Programming). In this study using the
XP framework to help solve existing problems, with
obtain the quality software, easy to develop, and there
is a blueprint for software development, so as to create

a life cycle of system development with an XP
framework. Each part of the XP framework will be
derived in detail as a research methodology. Each part
of the XP framework is mapped as follows:

1. Step I Planning: in the planning stage is making
user stories that obtained from interviews with users
and map the output of the application desired by the
user.

2. Step Il Design: in the design stage with the XP
framework is to create a CRC and make a prototype.
CRC is used as the basic for making classes when
creating programs. The prototype is the display design
concept in the application.

3. Step 111 Coding: at this stage the activities carried
out are creating a database and creating a program.
The database created is grouped into master files and
transaction files. The programs are divided into three,
such as: master files, transaction files, and report files.
In the XP framework, unit testing is also carried out
when making a program.

ep 1V Testing: this testing section is done for test
ggration between modules contained in the
)n, so the inegration each module in the
is well

Software Increment: at this stage is the
of the user application. So when the
is submitted, all modules in the application

REPORT

FILE MASTER TRANSACTION

Fig.2. Step by Step of Research Methods

IV. RESULT AND ANALYSIS

A. Requirement

Requirements application to support company
performance are very needed, such as heavy
equipment rental applications, heavy equipment
insurance  applications, distributor  applications,
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staffing applications, and others. With a computerized
system, various policies can be taken to realize the
company's vision and mission.

B. Mapping of Application

In this research for the development of
effectiveness systems, mapping requirements needs of
the modules in the application is made, this mapping
is very important to find out which modules are the
focus of application development, see in Table 1.
Module Mapping In The Application.

TABLE 1. MODULE MAPPING IN THE APPLICATION

DOCUMENT NAME : MAPPING OF
MODULE
Name of Application : Heavy Equipment Rental
Activities : Register of Module
No | Name of Module
Master File
1 Company Name
2 Units
3 Brand
4 Type
5 | Color
6 Status
7 Heavy Equipment
8 Tenant
9 Currency
Transaction File
1 Heavy Equipment Rental
2 | Heavy Equipment Working Hours
3 | Return of Heavy Equipment
Report File
1 Heavy Equipment Rental
2 | Heavy Equipment Working Hours
3 | Return of Heavy Equipment
User Setup
1 | User setup

The mapping is grouped according 'to data/needs's

as master files, transaction files, a t files
that the application is made effectively with the XP
framework. Mapping each module in the application
asin table 1.

C. Cycle of Application Heavy Equipment Rental

Cycle of application Heavy Equipment Rental in
the application created as in Figure 3. Cycle of
Applications.

Fig.3. Cycle of Aplications

The application administrator input the master
data that used in application, then input transaction
ta. From the application made can produce reports
form of rental of heavy equipment, working
f heavy equipment, and return of heavy

le Development

eprint of application development starts
system development framework, system
ols, database, programming, master files,
ion files, and report files. This mapping is the
of the life cycle and application development
schedule as shown in Figure 4. Life Cycle and
Schedule Development.

Life Cycle and Schedule Development
User Stories feration |
Design CRC leration
Design Prototipe Iteration =
Design Database [Iteration X g Coding | &
ol § Coding (Master File) Iteration ! Test
§ E Coding (Master File) fteration
Coding (Transaction File) Iteration
Coding (Transaction File) Iteration
z Coding (Transaction File} Iteration
‘ Coding (Repart File) Iteration
¥ (Coding (Report File) Iteration
| s Testing fteration |

Fig.4. Life Cycle and Schedule Development

E. Planning

Every activity in application development, the
application developer documenting the work. Here is
the documentation to understand the business context
through user stories on the XP framework that shown
on table 2. User Stories.
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TABLE 2. User Stories

DOCUMENT :USER STORY

NAME

Name of Application : Heavy Equipment Rental

Activities : Compilation of User Story

Period : 1/10/2018 — 7/10/2018
User Story Test Cases

As an administrator for rental of heavy
equipment, | can ensure the condition
of each unit of equipment in good
condition.

Make sure the data is
managed properly such
as the status of the
machine.

As a heavy equipment rental
administrator, | can properly manage
the data on tenants of heavy
equipment.

Make sure the tenant
data is good managed
such as data search,
and more.

As an administrator for rental of heavy
equipment, | can record the rented
heavy equipment.

Make sure that the data
on the rental equipment
is properly recorded.

As an administrator for rental of heavy
equipment, | can record the working
hours of heavy equipment rented.

Make sure the machine
working  hours are
recorded properly.

As an administrator for rental of heavy
equipment, | can record the equipment
returned by the tenant.

Make sure the returned
machine is _ree

As a manager, | can see reports of
machines being rented.

As a manager, | can see reports on
machine working hours.

As a manager, | can see reports on the
return of heavy equipment.

From the user story, it will be mapped into a story map,

based on the user story as shown in Figure 5. Story Map, based on
the story map, it is used to create a priority scale in the execution of

each module contained in the heavy equipmirental ‘)Iiﬁ].

-
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Fig.5. Story map

The business process is modeled with the use case
business model, as in Figure 6. Use case business
process. The administrator input all data from the
master data, transaction. The leader can view all
reports, and customers get rental reports, machine
working hours reports, and reports on machine

returns.
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On user stories and business modeling, then
e output of application. Output on the
consists of: reports on rental of heavy
t, reports on working hours of heavy
ent, reports on the return of heavy equipment.
that it is mapped as in Figure 7. Output on

equipment

wwll

Heavy equipment

working hours

\_/—\

Machine return

\_/—\

Fig.7. Output on application

Based on Figure 8 Data,
technology architecture, shows the data architecture
(containing data models), application architecture
(containing each application module), and technology
architecture (containing technological infrastructure).
The purpose of the three architectures is to get an
overview of the data that exists in each work unit, and
the applications needed for each work unit, and the
technology that will be applied. In this study the

application developed

is the

rental

application and

of heavy

equipment, the application will be run by two users,
namely: administration that works on all the activities
of the business process administration, and the
manager is tasked with validating every transaction,
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such as: rental of heavy equipment, working hours
weight, and return of heavy equipment.

ITECHNOLOGY ARCHITECTURE E

&
1¢

IAPLICATION ARCHITECTURE

\

Fig.8. Data, application and technology architecture

F. Design

CRC designs and prototypes. The
CRC and prototypes can be de
application architecture. In table 3
Mapping Class, is a CRC mapping
in the application made.

TABLE 3. DESIGN CRC AND MAPPING

Activities : Design CRC

8/10/2018 -

Period :
15/10/2018

No CRC

1

COMPANY NAME

K e -

Responsibilities  Collaborators
| Company
lMdmn
{Zip Code
lFﬂa
EMa
‘Tu Number
| Bank Name
|No.A{C
| Name
e
| Exit
Company name CRC can be modeled into a class.

CLASS NAME

)

e
& i
chsl omp aryName
FApe

olstinn
chCuttency
chsllomSetup

olsMesk
olsType
olsCobm
olsStatus
olsTenw

Etc

Fig.9. Mapping of CRC

ermore, mapping is carried out to the

requirements in the application made.
or prototype requirements can be derived
RC mapping table, in Figure 10 Prototype
shows an example of a prototype.

= |clilogin

Type "

St "

Heavy Eanpmant "

RCNAME

Tonant »

Cunency -

Heavy Equpmant Runtal -

Hewvy Equipment Working Hours -

Retuns of Heavy Lauigment .

—jUser Bohup =

Based on table 3 which contains a mapping of CRC

and class, CRC design is carried out. In figure 9
Mapping of CRC, shows an example of a CRC

design. Mapping of CRC and class, it will be easier

for programmers to create class structures that will be
implemented into objects in the object oriented
rogramming concept.

UMENT NAME  : PROTOTYPE
e of Application Heavy  Equipment
Rental
Activities : Design Prototipe
Period 16/10/2018 -

23/10/2018

Prototype
CompanyName KX
RO LR OO = = J
MASTER - COMPANY NAME
This modue is used o antar & company name
Conpany name
Addeves
Postal code Phone number -
Fux -
oMl
NPWF -
Bark name
No A - i
Neme -
b Smpan O Kehar
Example of prototype company name.
Etc

DOCUMENT NAME :CRC
Name of Application Heavy Equipment
Rental

Fig.10. Prototype Mapping

Because the limitations of this paper, one example of
the prototype design is the master name of the
company.
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G. Coding

The coding phase is done by two job, such as:
creating a database and creating a program. In the
coding stage, you can also test the system. Based on
table 4. Mapping of Tables In Database, show the
mapping of table requirements in the database.

TABLE 4. MAPPING OF TABLES IN DATABASE

DOCUMENT NAME : TABLE
Name of Application : Heavy Equipment Rental
Activities : Design Table
Period : 24/10/2018 — 31/10/2018
No Table Description
1 1 wimType
Field Name Dats Type Example  of
7 xoiype Text #eld Size 4 table type.
Type Text Fleld Size 30
2 1 tolMstatus Example  of
Field Name | Data Type table status.
7 KDStatus  Text Field Size 4
Status Text Field Size 20
Etc

No Tabel Description
Name
1 tbICName To save data copany name
2 thiMJenis To save data type
3 tbiIMBrand To save data brand
4 tbIMCurrency To save data currency
® 5 tbIMTenant To save data tenant
L | 6 tbIMRate To save data rate
2 7 thIMStatus To save data status
8 thIMUnits To save data units
9 tbIMType To save data type
10 | tbiIMColor To save data color
11 | tbIMUser To save data user
1 tbITHRental To save data heade
- 2 tbITDRental To save data de:
2 |3 tbITHHours To save data head
2 [ 4 [ tbITDHours Tosave d
z [ 5 [ tITHReturn To save dat
|6 tbITDReturn To save d

Based on Table 5 User Interfac
mapping of requirements user interf

TABLE 5. USERINTERFACE MAP

No Form Name
1 frmLogin For
application

Fig.11. Documentation Table

Based on figure 12 Documentation of Coding
,shows the documentation of the interface mapping in
the application. Making interfaces based on mapping
the prototype that has been mapped before. Because
of the limitations of this paper, one example is shown.

2 frmCompanyName For logs company

frmUnits
frmBrand

frmColor
frmStatus

MASTER

3
4
5 frmType
6
7
8

frmHeavyEquipment For  logs
equipment

heavy

9 frmTetnant For logs tenant

10 | frmCurrency For logs currency

11 | frmUserSetup For logs setup

1 frmHERental For logs rental

2 frmHEWorkingHours For logs working
hours

TRAN
SACTI
ON

3 frmHEReturns For logs return

1 frmPrintRental For print rental

DOCUMENT NAME : USER INTEFACE
a Heavy Equipment
Rental
: Design User Interface
1/11/2018 -

24/12/2018
User Interface Design

LOGIN

e roadue B uaed 15 log

© ol @ Bm

his form is used to enter the application
HEAVY EQUIPMENT UNITS

Thes Mooule Is Used To L

twt Meavy L meo=t Do

Qo

Kind © 203 EXACVATOR Kardnd v
Bownd © W30 SDNATSL ¢
Typn v

Sedl Number . T4
Yoar of Purchome

Moty Fortal Faos - 400 000 3¢
Salus - 00 STRMOBY v

Examples of display form heavy equipment.

2 frmPrintWorkingHours | For print working
hours

PRINT

3 frmPrintRetun For print return

Based on Figure 11 Documentation Table, shows
the documentation mapping the design of the tables in
the database. Because of the limitations of this paper,
one example is shown.

| etc

Fig.12. Documentation of Coding

H. Testing

XP framework, also do the final testing before the
application is submitted to the user. Many system test
methods can be done such as black box, white box,
and others. XP using unit testing, in table 6 Unit
Testing Mapping, shows each module tested with unit
testing and all modules are in accordance with the
business process with the statement are Ok.
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TABLE 6. UNIT TESTING MAPPING

:UNIT TESTING

XP framework, also
do the final testing before
the application is
submitted to the user.
Many system test
methods can be done
such as black box, white
box, and others. XP
using unit testing, in
table 6 Unit Testing
Mapping, shows each
module tested with unit
testing and all modules
are in accordance with
the business process with
the statement are Ok.

TABLE 6. UNIT TESTING
MAPPING

DOCUMENT NAME
Name of Application

Activities
Period

DEVELOPER & CLIENT
%, e Trancoction |_&

>
‘f?
'
-' (u‘u«t
Curreacy
a
LW Nown

Temam

RN TR
WL Poleres
o Retern
Lhar Setep

Loge
Unk
Merk
Tree:
ol
Sates

e ol |
! Cofor Ok
Staten Ok}

ME gl pewerit ok
Tenant o

ter

Currency Ok

ML Narrial O

LW Heurs i

MODULE ON APPLICATION

Regort | Trmactios

MR tur o6

MERernal Ok
.—s

HEW Hours O

SR o~ -

MEReturm ok

* |Wser Setup Ok

Testing is a very important stage in the development
of applications, with testing providing quality
assurance software developed so that users get quality
software. In this study using unit testing. The most
“micro” scale of testing; to test particularfunctions or
code modules. Typically done by the programmer and
not by testers, as it requires detailed knowledge of the
internal program design and code. [19].

I. Software Increment

Software Increment is releasing applications to
users, with the release of applications to users each
module in the application is synchronized from the
developer and user side. Synchronization between the
two parties when mapped into a matrix must forming

a diagonal in an "Ok" state. Synchronization is
mapped on table 7. Synchronization. After going
through the software increment, which is marked by
the release of the application to the user, the life cycle
of application development with the work of eXtreme
Programming has entered the final part of the
activities in exXtreme Prorgamming. In this section it
contains training for users to run applications, care for
applications on a regular basis, so that applications
that are made really have no obstacles during use by
users. This stage, the application is handed over to the
user and can also be closed with a marking of
document, the application has been completed can be

used by the user.
TABLE 7. SYNCHRONIZATION

DOCUMENT : SOFTWARE
NAME INCREMENT
Name of Application  : Heavy Equipment Rental
Activities : Release Application
Period : 28/12/2018 — 30/12/2018
DEVELOPER
’X Wader ': v e ‘n.;.':’.i.?..f »:.I' “1
% HEPHHHEEHE
A EHIIEHE HEHEHEEEHE
e sl T
e [l=
= EEECacs
| e =
" HE Retivms B : 6

eloper also documents the application
ocumentation from the developer to the
orm of an application handover agreement

V. CONCLUSIONS

Life Cycle and system development blueprint are
very important in system development, so we need a
system development framework in developing the
system.

The XP framework is very suitable for dynamic
system development, while XP always allows
changes during system development to get
applications that suit the user's needs.

The advantage of the XP framework in system
development is the involvement of team is small, but
has a very high productivity in system development.

The application made in this research is a heavy
equipment rental application using the XP framework
that tested with unit testing in each module.

In the XP framework the important thing is user’s
involvement in system development, mastery of CRC
mapping and object-oriented programming, because
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