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Abstract - Cempaka Cooperative is a type of savings and loan
cooperative that perform members data management and their
conventional transaction, so it has the risk of data inaccuracies
and the length of time nuired for data management. This study
aims to build a savings and loan information system on Cempaka
Cooperative in web based using prototype system development
method which includes system analysis that use flowchart,
system design that use Unified Modeling Language (UML)
modeling, encoding that use Hypertext Preprocessor (PHP)
programming Image, data storage using MySQL, and system
testing that use black box testing. The results of this study is a
system that can be used to manage data member, savings
transactions, loan transactions, cash withdrawal transactions,
and loan installment transactions.
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1 L

!cmperative is a business entity consisting of persons or
legal entity cooperative with the base of its activities based on
the principle of cooperatives as well as a people's economic
movement based on the principle of kinship and can be an
alternative [[fhancing to increase working capital and
investment for small and medium entrepreneurs. Savings and
Loans cooperatives are cooperatives with savings and loan
services business for their members. Sa\’m and loan
cooperatives carrying out their activities based on the
principle of kinship are useful to educate members to actively
save regularly and can form their own capital from the savings
and can also lend funds to cooperatives for venture capital [1].

The Cempaka Cooperative was founded by the unifying
ties of regional and environmental people at St. Paskalis
Church on July 22, 2001 and located at St. Paskalis Church,
Jakarta, Indonesia. The initial capital amount is Rp 430,000
and the member's deposit until December 2016 is Rp
339,343,650. The management of Cempaka Cooperative is
currently led by Mr. Tjhin Wie Nen. The number of officers in
charge of running cooperative activities each week amounted
to 3 people, namely Mrs. Margaret Christine, Mrs. Mary
Magdalena Juniati, and Mrs. Tan Giok Kiaw. Members of the
Cempaka Cooperative are the people whose residence is under
the aegis of the Parish of Cempaka Putih, the Church of St.
Paskalis which is divided into 10 regions and each region is
divided into 5 to 7 neighborhoods. Area coverage starts from
Sumur Batu, Kemayoran, Serdang, Cempaka Baru, Harapan
Mulia, Rawa Selatan, G@ Tanah Tinggi, Rawa Sari,
Mardani, Kali Baru, and Cempaka Putih (Cempaka Putih
Barat, Cempaka Putih Tengah, Cempaka Putih Utara,
Cempaka Putih Timur). In Desember 2016, total members are
186.
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The main activity of Cempaka Cooperative is to provide
saving and lending services for its members. Cempaka
Cooperative has several facilities to serve the member's
savings and loan transactions such as member book, credit slip
and debit slip. The cooperative officers also have a data card as
their data storage container for recording each of member's
savings and loan transaction data. Any savings and loan
transaction data recorded in the member book, it will be
recorded also on the data card. Currently the system that runs
in Cempaka Cooperative is still run conventionally such as
recording data of the members, saving transaction data, loan
transaction data, payment transaction data of loan installment
and cash withdrawal transaction data.

From all analyzes of the current process of savings and
borrowing activities, researchers get summarized some
obstacles experienced by officers so far i.e (1) Search saving
and loan data members will require a longer time, especially
when members do not remember the number of member book
(Buku Anggota or BA) because officers will search the
member data one by one based on member's name; (2)
Assignment of BA number to new member still by manual
means officer must check the last BA number so it also takes a
longer time; (3) In the registration of new members, to ensure
that the prospective member has not been registered in the
membership of the cooperative, the officer shall first check the
data of the registered member. After member data is checked,
the new officer can process the registration of candidate
member data. Although there has never been a double member
data error on Cempaka Cooperative, the process still takes a
little longer; (4) Officers must perform repetition in recording
data saving and loan that is in member book, data card, credit
slip and debit slip. The officer also repeats the recording again
on the final recap of the day, transferring the data from the
credit slip (Slip Uang Masuk or SUM) to the summary of SUM
and data from the debit slip (Slip Uang Keluar or SUK) to the
summary of SUK. Recording of data repeatedly will take
longer and may result in inaccurate data; (5) In making a data
report member, officers must enter or update member data
from a member book or data card into Microsoft Excel. In
making savings and loan reports, officers should also include
or update the savings and loan data of each member from SUM
summaries and summary of SUK or from member books and
data cards. Report generation activities on the current system
als@dke longer.

Based on the above problems, the formulation of the
problem in this research is how to build web-based savings and
loan information system on Cempaka Cooperative that can
help the cooperative officers in performing data processing
members, savings transactions, loan transactions, cash




withdrawal transactions and loan installments quickly and
accurate.

II. LITERATURE REVIEW

In this section the researchers cite references related to the
research theme from various sources such as journals and
books such as about saving and loan cooperatives, related
previous research, information system, prototype system
development method, database, MySQL software, system
flowchart, Unified Modeling Language, web and black box
tesgnge.

A. Information System

Information Systems is a system within the organization
that brings daily transaction management needs, supports
operations, managerially, and strategic activities of an
organization and provides certain outside parties with the
required reports [2].

B. Method of Prototype Development System

Prototype method is a system development method that
presents a complete picture of the system and the user can see
the modeling of the system from the display side and
procedural techniques e built. Stages of prototype method
that is identification and analysis of system requirements,
system design, software coding, testing and system
implementation [3].

C. tabase

The database is a related set of data that connect each other
logically and an explanation of the data, designed to find the
data needed by rganization. Database design is divided
into 3 phases: conceptual, logical, and physical database
design. Entity Relationship Model is used as a tools of
communication between database designers and users of the
system during the analysis or design phase of the database
development process in the framework of the development of
information systems as a whole. Entity Relationship Diagram
is a diagram to illustrate the conceptual design of the
conceptual model of a relational database [4].

MySQL is a relational database software that is Relational
Database Management System (RDBMS) that uses database
language Structure Query Language (SQL) [5].

D. System Flowchart

System flowcharts are used to simplify a set of processes
or procedures to facilitate understanding of the
information. The design of a flowchart should be concise,
clear, and logical. System flowchart symbols can be
categorized into 4 parts namely input and process, output,
storage, and others [6

E. Unified Modelling Language (UML)

UML is the standard specification language used for
documenting, specifying and building software. UML is a
methodology in developing object-oriented systems and is
also a tool to support system development. Tools used in
object-oriented design based on UML include Use Case
Diagrams, Actifity Diagrams, and Class Diagrams [7].

Uscr

F. Web

The Web is a collection of pages displaying text data,
motionless or motion picture data, animation data, sound,
video and or all of them, both static and dynamic, forming a
series of interconnected buildings in which each is linked to a
hypgghink [8].
G. Black Box Testing

Black box testing is software testing for functional
requirements. This test aims to check whether the application
is running as expected [9]. There are two ways of testing with
black box testing that is (1) alpha test is to test the system
directly by way of trial data, that is by entering the appropriate
data or correct and also with the wrong data; and (2) beta test
method is system testing done objectively that is direct to
general user by using questionnaire to know opinion of
respondent to built system. The results of the test will be
written on the given questionnaire [10].
H. Previous Research

There is a relevant previous research that is the research that
produces information systems that can help improve the
efficiency of work in Cooperative Mitra Mandiri which
facilitate treasurer in recording transactions of cooperative
members using Waterfall system development method [11].

[II. RESEARCH METODOLOGY

This section will describe the research materials, system
development methods, and testing methods.

A. Research Materials

During this research, researchers conducted interviews with
the heads of cooperatives and cooperative officers to find out
every process of recording and processing of savings and loan
data that run in Cempaka Cooperative until current date, the
obstacles often faced by the heads of cooperatives and the
officers with a system that runs in the current, and the
expected needs of the new system development. Researchers
also make direct observations for 2 months in the Cempaka
Cooperative to see the practice and flow of processes
undertaken by cooperative officers in serving the needs of
member transactions.

B. System Development Methods

Researchers undertake the development of a new system in
the flow of savings and loan activities process in Cempaka
Cooperative by using the method of prototype system
development. The steps taken are analysis, design, encoding,
testing, and system implementation.

C. Testing Methods

Test method used is black box testing, where the user
considers the software is a black box that sees software from
the front end side only without knowing what the contents or
codes in the black box. Testing to know that the software
performs the function as expected. Testing is documented in
written form and aims to check whether the application is
running as expected. Functional testing involves how well the
system performs its functions including user commands, data
manipulation, search and business processes, screen users, and




integration. The framework of Cempaka
development is illustrated in Figure 1.

Cooperative

ANALYSIS

System analysis runs using a flowchart system
Identify faced constraints
The proposed system analysis uses a flowchart system
Analysis of functional and non functional requirements of the system

¥
DESIGN

System design using Unified Modeling Language (Use Case and
Activity Diagram)
Database Design (Entity Relationship Diagram, Class Diagram,
Structure Table)
Interface design using Pencil Project application
Testing Design

1
SYSTEM CODING

has been running, the column is only filled by the officers.
However, in the system that the researcher proposes, officers
and members will equally give paraf to the column. The ink
color of the pen used by officers and members to give the
initials can be differentiated. Initial is a proof of receipt that the
transaction has been completed.

In performing analysis on the proposed system used
flowchart to be able to describe the flow of work processes and
data performed on the proposed system. There are several
flowcharts generated from the proposed system analysis
namely member registration process, savings process, loan
process, loan installment payment process, cash withdrawal
process, end-of-day recap process, member data reporting
process, and savings and loan reporting process. The saving
process flowchart on the proposed system can be seen in
Figure 3.

System encoding using Hypertext Preprocessor (PHP)
programming language and Hypertext Mark Up Language
(HTML) coding language, and database storage in MySQL

¥
SYSTEM TESTING

Testing uses black box testing to check whether the system or
application is running as planned or not

¥
SYSTEM IMPLEMETATION

Delivery and using the system by Cempaka Cooperative

Fig. 1 Framework of Developing Cempaka Cooperative System

IV. DiscussioN

In this section will be explained about the system analysis,
system design, system coding results and test results that have
been conducted.

A. System Analyses

In performing analysis on the system that is currently
running conventionally used flowchart to be able to describe
the work flow process and data performed. There are several
flowcharts generated from the analysis of the current system
i.e member registration process, savings process, loan process,
loan installment payment process, cash withdrawal process,
end of day recap process, member data reporting process, and
process of making savings and loan report. The saving process
flowchart on the old system can be seen in Figure 2.

B. Proposed System Analysis

In the proposed system, the main recording and processing
of data and transactions conducted on the system so as to
facilitate officers and heads of cooperatives in doing savings
and loan activities as well as in making a summary of money
coming in and money out and preparing reports. However, in
this proposed system, the member book will still be used
because the member book is still a formal requirement of the
Cempaka Cooperative organization as well as a proof of
membership for Cempaka Cooperative members. Every time
the transaction, after the officer to input data into the system,
the officer only copy the data once in the book members. On
the right-hand side of each row of data in the member book
there is a paraf column. During the conventional system that

Saving Process

Member

Remember BA
number?
. ¥
T Mentian the full name /L Search member book and
data card
Mention the BA number

]

Receive and count fund

Officer

Ask for the member full
name

No—

N swnitfund
&2

Record saving ransaction in
member bookandand give
initial

Record saving transaction in
data card
¥
Prepare credit slip (Slp Uang
Masuk or SUM)

SUM-2 sumM

Fig. 2 Flowchart of Saving Process on Old System
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Fig. 3 Flowchart of Saving Process on Proposed System




C. Requirements Analysis

Functional requirements necessities that contain
functions that the system can perform. In the system to be
proposed there are 2

cooperative. There are several functions for each user that will

are

users of officers and heads of
be displayed in the menus of the designed application along
with the features in each function. Functional requirements for

officers and heads of cooperatives are described in Table L.

TABLE1
FuneTionaL REQUIREMENTS

OFFICER AND HEAD OF COOPERATIVE
Function Description
Login [To enter the system
Membe!' data | o Input, edit, and delete member data.
processing ¢ Search member data based on BA number|
or member’s name.
¢ Display the detail of member private date
in PDF form.
¢ Display member’s saving transaction data
in PDF form.
¢ Display member’s loan transaction data in
PDF form.
Saving e Input saving transction.
tll'f:;l?::‘:ilsg e Delete or cancel saving transaction.
processing. e Scarch saving trasanction based on BA
number.
Loan o Input loan transction.
tlf““"“t.w" & Delete or cancel loan transaction.
processing. . .
® Change the status of loan transaction to
paid-off loan.
e Scarch loan trasanction based on BA
number or loan number.
Loan o Input loan installment transation
11_15tallm_ent e Delete  or cancel loan installment
transaction transacti
processing ransaction. ‘
o Search loan installment trasanction based
on BA number or loan number.
Cash o Input cash withdrawall transation
“_qthd"“."{d]l e Delete or cancel cash  withdrawall
transaction ‘ransacti
processing ransaction. ‘ ‘
e Search  cash withdrawall  trasanction
based on BA number.
HEAD OF COOPERATIVE
Function Description
Admin data e Input, edit, and delete admin data.
rocessing .
P g ® Search admin data based on username or|
admin name.

From data processing and conducted transactions, the
system will produce output that can accessed by officers and
head of cooperatives as follows: (1) Summary of entry money
and cash outflow. Search and display data of all transactions
daily based on selected date in PDF form; (2) Member data
reports.Search and display member data from start of
cooperative establishment to selected date in PDF form; (3)
Savings and Loans Report. Finding and displaying total
deposits (principal savings, mandatory savings, voluntary

savings) and remaining loan of all members from start of
cooperative establishment to date selected in the form of PDF
and Microsoft Excel.

Non functional requirements is a requirement that refers to
the tools used in running a system, can be seen in Table II.

TABLE II
Non FuneTionaL REQUIREMENTS

Tools Non Functional Reguirements

Hardware o 1 unit of HP Pavilion 14-AC186TU Core 13-
5005U, RAM 4GB notebook

* 1 unit of Mouse

Software e Windows 7 or Windows
System

® Mozilla Firefox Browser.

e XAMPP V.3.2.1 (phpmyadmin,
MYSQL).

¢ Adobe Reader PDF and Microsoft Excel.

* Notepad-++

® The application system with password.

o The pages on the application system can not

be directly opened without login.

10 Operating

apache,

Security

Notification | e Used to display notification of success or
failure of functions that run on the system.

o Used to display information in filling in the
columns when sending data are not filled.

e Used to display information to confirm
changes and deletion of data.

D. System Functional Design

In performing system functional design, UML is used use
case diagram and activity diagram. Use cases diagram
describe simply the main functions of the system and the
various users that can interact with the system [12]. From the
discussion conducted with the user, obtained the necessary
needs on information systems to be used such as the functions
contained in the system, the purpose of the functions
provided, the actors or users who can use these functions, as
well as interaction between actor with the function. There are
two actors who can interact with the system and perform the
existing functions of the head of the cooperative and the
officer as described in Figure 4.

Head of the cooperative has a special function that can
register officers to admin applications and perform other data
processing such as edit, delete, and search data. All other
functions can be done by the head of the cooperative and
officers. In the main functions there are also features of data
processing and transaction processing such as edit, delete, and
search data. In view report function, the head of cooperative
and officer can search member data report and savings and
loan report based on selected date, then report will be
displayed in PDF form with period of time from start of
cooperative stand up to date selected. To view the sums of
money coming in and out, users can search for a summary of
the money based on the date selected, the incoming and
outgoing summarized sum will be displayed in PDF format
and contains information about all transactions made on the




day as well as information about the amount of cash inflow
and cash outflow there that day.

Cosmmrmente

Input the loan instaliment
j‘ ’ transaction
3 put the cash withdrawa
[T

Look the saving & laon repart

E. Database Design

Database design is divided into 3 levels: conceptual level
using Entity Relationship Diagram (ERD), logic level using
Class Diagram, and physical level using Table Structure. ERD
is described in Figure 6 and Class Diagram is depicted in

Figure 7.

Fig. 6 Entity Relationship Diagram

admin saving_withdrawal_trans
Fig. 4 Use Case Diagram -admin_id [saving_withdrawal_id
-usemame | ————date
-pass_mld 1L Hrans_category e
Activity Diagram describes the workflow or activity of a 2577750 e
: . s . 1
system or business process [13]. By using activity diagrams, 12227 [ mam?

o g ™ _— 1 e [+input() [rinput() member
workﬂcmi or process designed on the system in Cempaka | o I __m
Cooperative. There are several work processes on the system ::‘B'B“’UJ [resarchl) -member_name
. . . . . . . . earch( identity_numb
Le. login, admin registration, member registration, savings pr——— -gender

. . . . 1 - -birth_place
transaction, loan transaction, loan installment transaction, o o+ |oand oo [Lirhdate
. . . . . - date -phane_rumber
cash withdrawal transaction, incoming and outgoing cash -amount L lragon
N instaliment_trans tenar \_m
sum, member data report, and savings and loan report. [FeEmeia amount_per_instaiment -address
. . . ~ . . -date Hntera st ~occupation
Activity Diagram of Deposit Transactions may be dumped on  [iremiment nums otal_amount residence_status
: -amount -remark. -education
Figure 5. oan i R ey -cooperative_educaon
ha_numb e -admin_id ~regisier_dale
-admin_id Hinput) +input()
[+inpui() [+update_remark() +updais()
Activity Diagram of Saving Process +deletel) +deletal) +delete()
+search() [+searchi) +search()
Member Officer | |
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@
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Submit to officar

Yes
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Fig. 5 Activity Diagram of Saving Process

Fig. 7 Class Diagram

a:v more than 3 levels of headings should be used. All
headings must be in 10pt font. Every word in a heading must
be capitalized except for short minor words as listed in
Section I1I-B.

F. Interface Design

Interface design is built using Pencil Project application.
Designed interface for the system is the main page and login
design, homepage, members, member registration form,
saving transaction, savings transaction input, loan transaction,
loan transaction input, cash withdrawal transaction, cash
withdrawal transaction input, loan installment transaction,
installment transaction, member data report, savings and loan
report in pdf, savings and loan report in Microsoft Excel,
summary of cash inflow and cash outflow. Figure 8 is the
interface design for saving transactions.
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Fig. 8 Interface Design untuk Transaksi Simpanan

G. System Encoding Results

Some examples of system encoding results can be seen in
Figure 9 for login interfaces, FigurelO for the transaction
interfaces stored, and Figure 11 for the data report saving and
loan interface in PDF form. Login interface is the main page
of the application. This page serves as an entrance for
officers and heads of cooperatives to use applications. Login
is done by entering usename and password. The transaction
interaction of deposits contains all transactions that have been
performed or stored on the system. At the top left of the table
there is a menu to perform input transactions, at the top right
of the table provided features to search transactions and
displayed information on the number
available. On each transaction line is provided menu to

of transactions

cancel the transaction. Also provided menu to view details of
data members who make transactions because the table only
inform BA number of members who make the transaction.
Interface of savings and loan data report in pdf format
contains information about total deposits and residual loan of
each member based on period from start of cooperative stand
up to date selected in PDF form.

Koperasi Cempaka

Login Adwin

Fig.9 Login Interface

1

Oo00000000
oooecoosooe

Fig.10 Interface of Saving Transaction

LAPORAN SIMPAN PINJAM ANGGOTA

KOPERASI CEMPAKA
GEREJA SANTO PASKALIS

Per Tanggal: 29-06-2017

. Simpanan Total Sisa
No. BA Nama Anggata Pokok | Wajib | Sukarela| Simpanan | Pinjaman
T Bermaiets Frisca 10.000 | 430000 | 800.000 | 1240000 [
2 Mantkz Della Rosa Prativi 10.000 | 340,000 | 370.000 T20.000 o
3 Fransiskus Andy Susanto | 10.000 | 440000 | 2400.000] 2850000 | Les0.000

Fig.11 Interface of Savings and Loans Data Report in PDF Format

H.m‘rem Test Results

The system was tested using black box testing. The result
of system testing is for login function, admin data, member
data, savings transaction, loan installment transaction, cash
withdrawal transaction, sum of money entry and exit, member
data report, and savings and loan report, all can run as
planned.

IV. CONCLUSIONS

After conducting research and development of savings and
loan information system at Cempaka Cooperative web based
can be concluded that (1) system can be built with prototype
development method with stages of analysis, designing,
coding, testing and implementation; (2) The system can be
used to manage member data, savings transactions, loan
transactions, cash withdrawal transactions, and loan
installment transactions and generate sums of entry and exit
money, member data reports, and savings and credit reports.
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