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Abstract— The purpose of this research is to have
simulation software capable of processing interrupt
instruction and 1/O operation that in the future it can
contribute in developing a kernel. Interrupt and 1/O
operation are necessary in the development of the kernel
system. Kernel is a medium for hardware and software
to communicate. However, Not many application
software which helps the learner to unde
interrupt process. In managing the hardwa
times when some kind of condition exist i
that needs attention of processor or infthi
which managing the hardware. In r
condition, the system will issue an inte
sort that condition. As the 1/0 opera
a computer system not just consists 0
only but also other device such as 1/O
elaborates the application
Interrupt application. With interrupt
1/0 operation in the simulation program
will be more represent the process happened
life computer. In this case, the program is able to r
the interrupt instruction, 1/O operation and other
changes are running as expected. i ain
purpose, perhaps this simulation ca ing
the kernel in operating system. F
instruction’s testing above, has a re
90% of instructions are run pro
instructions, simulation program sti
following after the execution of Jump and conditional
Jump

Index Terms—Interrupt;
System

1/0; Kernel; Operating

I INTRODUCTION

Central Processing Unit (CPU), play a role as the
“brain” of the computer and It handles all the
instructions where all of the activities in a computer
are arranged inside the CPU. The processing of
instructions given to the CPU is processed in a cycle
known as instruction cycle. This instruction cycle
consisting of three steps: fetch, decode, and execute.
In carrying out these steps, processor also involves
memory and I/O devices. It is impossible to see in
live how the process happened in hardware. What can
be done is to try to visualize the process into software
in the form of simulation. The simulation program
cannot give a perfect detail of the process of the

hardware because of the complexity of the process.
The simulation software can give a simple picture of
the interaction between processor, memory and the
peripheral devices.

The purpose of this research is to have simulation
software capable of processing interrupt instruction
nd 1/0 operation that in the future it can contribute in
oping a kernel. This is because of the frequency
the interrupt instruction and 1/O operation is
in developing software. Other purpose of
h is to have simulation software that can
ore of the work of memory and the process
on cycle so that it can reflect of the process
in a more complete way.

Il. FUNDAMENTAL THEORY

. Components and Classifications in Computer
System

uter system can do the data processing
it has five units or main components that
independently. These components are
rocessing unit, output unit, storage unit,
unication unit [1]. CPU is a main
component in a computer system, where the main
function of CPU is to carry out instruction or program
stored in memory by performing the instruction cycle
that is fetch, decode, and execute. CPU consist of two
main components, that is Arithmetic and Logic Unit
(ALU) which carries out arithmetic operation and
logic on data, and Control Unit which responsible for
directing the flow of instruction and data in CPU.
Besides that, in CPU there are also several registers
that functioning as temporary data storage in CPU.
Register divided into main registers like Instruction
Register (IR), Program Counter (PC), Memory
Address Register (MAR), and Memory Buffer
Register (MBR), and general purpose register which
consist of operand register and accumulator [1].

B. Instruction Set and Instruction Cycle

In a computer system, there is collection of
instructions able to be carried out by processor in the
system. That collection of instructions is known as
Instruction set. Those instructions when executed, will

m IINMT, Vol. 1V, No. 2 | Desember 2017



experience a cycle started from fetch, decode, and
execute. The instruction cycle will always looped in a
computer. Instruction set in a microprocessor is a
collection of instruction and basic operation able to be
carried out by device to be used by programmer.
Instruction set is divided into several categories which
connected functionally, which is data transfer
instruction, arithmetic instruction, logic instruction,
shift instruction, and rotate instruction [2].

Instruction cycle consist of several read or write
process (machine cycle) in doing the execution of
microprocessor/microcontroller  instruction.  Three
machine cycle which are done for one instruction
cycle consist of reading the instruction (fetch),
decoding the instruction (decode), and executing the
instruction (execute). Decode process usually merged
with the fetch process [3].

C. Interrupt Handling

Interrupt is an event which indicate that ther
condition somewhere in system, proce

attention from processor. Interrupt
impact on forcefully transfer the exe
running program to a routine or §
interrupt handler [4] . To help han
every interrupt in 1A-32 architecture
handling by the processor is
identification number, called vector.
the vector assigned to every interrup
Interrupt Descriptor Table (IDT) to dete
starting point of interrupt handler [5].

Processor can receive interrupt
that is external interrupt and s
interrupt. External interrupt is rec
processor or from local Advan
Interrupt Controller (APIC) [5]. S
interrupt is generated from instruction INT n from the
software and provide the interrupt vector number as
operand. Example, instruction INT 7 will force a
definite call to interrupt handler for interrupt 7 [5].

D. Input and Output

Processor enables an application to access 1/0 port
in two ways, which is from distinct 1/O address space
and from memory-mapped 1/O. Accessing 1/0O port
from 1/0 address space is handled by string of 1/0
instruction and special 1/O protection mechanism.
Accessing 1/0 port from memory mapped /O is
handled by move or string instruction from processor,
with protection provided by segmentation or paging

(6].

Besides able to transfer data from and to external
memory, a processor is also capable to transfer data
from and to the 1/O port. 1/O port is made in hardware
system from string that do decodes about the control,
data, and address pin in processor. 1/O port then

configured to communicate with surrounding device.
I/O port can be an input port, output port, or
bidirectional port [5]. I/0 device that responds like
memory component can be accessed from physical
memory address. When using memory mapped /O, all
processor instruction involving the memory can be
used to accessed 1/0 port placed in physical memory
address. As an example, MOV instruction can move
the data between register and memory-mapped 1/O
port. AND and OR instruction can also be used to
access 1/0 port [6].

I/0 address space from processor is distinct and
different from physical memory address space. 1/O
address space consist of 2'6 (64 K) 8-bit 1/0 port
individually addressable, from 0 to FFFF H. I/O port
with address OF8 H to OFF H is reserved. Assigning
1/0 port in these addresses is prohibited [6].

I/O address space can only be accessed by IN,
OUT, INS, and OUTS instruction.

DESIGN OoF CPU SIMULATION PROGRAM

ecture of Simulation Program

mulation program that is developed in this
s architecture component as followed [4]:

trolTrack, which is a module where user
interact with the simulation program like
putting instruction, and controlling the work
of classCpu, CMemory, and IOAddressSpace

e StatusTrack, which is playing the role as a
window to display the status and value of all
isters in classCpu and contents of Cmemory

Cpu, which is a component or a class in
imulation program that do the execution of
ctions given

e CMemory, which is a component or a class in
the simulation program that has a role as data
storage or memory

e |OAddressSpace, which is a component or a
class in the simulation program that has a role
as 1/0 address space as means to access the 1/0
ports

o File Instruction Set, which is a file containing a
list of instruction pattern, instruction code, and
instruction code.
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classCpu I0AddressSpace
Initialitation
ICC=0
A
CMemory ControlTrack StatusTrack Fetch Cycle

ICC==2 ICC? ICC==3

File Instruction Set

ICC==1

Fig. 1. Archictecture of Simulation Program Execute (INT) Cycle Execute Cycle Exect‘;‘fc.‘éRET’

In running the simulation program, there are steps
that the user will encounter in. Those steps are the
mechanism of the simulation program described in the
following flowcharts Y lcc=o

Start

Input
Instruction

ign of Interrupt (INT) and Interrupt Return
RET) Instruction

Interrupt is an instruction that is used to interrupt
or halt the execution of a program. Interrupt by the

es (s divided in two, hardware-generated
d software-generated interrupt. In this
rogram, the one able to be simulated is
erated interrupt, which is by executing
uction, with n is vector number of the
nterrupt to be executed. The INT instruction has an
DpCode of 1C H and instruction size of 3 byte. In this
simulation program, Set Interrupt Flag (STI) and Clear
nterrupt Flag (CLI) instructions that facilitate the
change of flag from Enable Interrupt (EI) to Disable

Yes
nterrupt (DI) and vice versa, are not yet available.
Restart? Also, in this simulation program, the interrupt process
is assumed the same to all interrupt vector and flag
No change for this instruction is IF flag. If an INT n

instruction is found, then to search for the interrupt
handler address of particular interrupt with vector
number n, simulation program will look into IDTR
(Interrupt Descriptor Table Register), which contains

Fig. 2. Mechanism in Running the Simulation ?SS.I?R?%T;SZZ g]f 2I4I_Dt;|;t (Interrupt Descriptor Table).

Program

More Instruction? N

been traced?

23 87 0
| IDT Base Address | IDT Limit |

Fig. 4. IDTR Register
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In simulation program, the contents of IDT are not
gate descriptor, but direct address of the interrupt
handler. To obtain the address, simulation program
will multiply the vector number by two (the address
length of interrupt handler is 2-byte), then added with
the base address of IDT. The result is an address
contains the address of interrupt handler. Interrupt
handler for every vector number only filled with
simple instruction that defined when the simulation
program is loaded for the first time ended with an
IRET instruction to return back from executing the
interrupt handler and back to execute the program left
because of the interrupt instruction. IRET instruction
has an OpCode of 2C H.

Fetch INT N
iNnstruction

1

PUSH Flag

Fig. 5. Flowchart of Executing Interrupt Instruc

Start )

4

POP PC

POP CS

4

POP FLAG

A 4

End

chart of Executing IRET Instruction

the INT instruction is found, first, the
program will enter the fetch cycle, like
truction. After the fetch cycle, simulation
am will enter the execute cycle for interrupt
ruction. In this cycle, the first thing to do is to store

the value of register FLAG, CS and PC into the stack
with PUSH instruction. Then, simulation program will
take, the

t 16 bit of IDTR that contains the base
of IDT. Index of the IDT’s base address then
two times the vector number of interrupt.

re s stored in MAR, then from the memory
address ted by MAR the simulation program will
read the base address of interrupt handler and then
save it in MBR, and then moved to PC register.
Simulation program will then start the execution of
interrupt handler started from the address pointed by
PC until the simulation program executes the IRET
instruction. When the IRET instruction is found, it
indicates that interrupt handler has been executed.
When that happened, simulation program will load the
value of FLAG, CS and PC register from stack with
POP instruction, and then resume the execution of the
program left behind. IRET instruction has an OpCode
of 2C H and size of 1-byte

C. Design of I/O Instruction

I/0 instruction (IN, OUT, INS, and OUTS) will
provide access to the 1/0 port by means of 1/O address
space for processor (these instructions cannot be used
to access port thorough memory-mapped 1/0O). There
are two groups of 1/0 instructions [5].
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e Used to move one item (byte, word or double
word) between 1/O ports and general purpose
register. Included in this group are IN and OUT
instructions

e Used to move string of item (string of byte,
word or double word) between I/O ports and
memory. Included in this group are INS and
OUT instructions

In the simulation program, group of 1/O instruction
able to be handled are only IN and OUT instructions

IV. IMPLEMENTATION AND TESTING

A. Implementation of Class CMemory

In class CMemory, there is an array that acts as
storage but has private attribute. The data in this array
can only be accessed using functions or methods
contained in this class. The array has the capacity of 4
KB (4096 byte). The functions or methods in thi
have a function to read or write data in
There are four main methods in this cla
write and read byte like writeByte a
methods to write and read word like
readWord

B. Implementation of Instruction

The main focuses of this resea
instruction (INT), interrupt return in
and 1/0 operations

1) Implementation of Interrupt and
Return

Interrupt is an instructions used
program. Based on the sources, i
into two type, hardware gener
software generated interrupt. In si
the type that can be handled is so
interrupt, called through INT n instruction. n is the
vector number of the interrupt called. Vector number
is allowed only in the range from 0 to 1F H. Interrupt
in simulation program is still simple, because there is
no proper interrupt handler like the one in Intel
processor

The interrupt process in this simulation program
only shows how the interrupt handler is called through
INT instruction. In this simulation program there no
instructions to facilitate change in FLAG from El
(Enable Interrupt) to DI (Disable interrupt) vice versa
like STI (Set Interrupt Flag) and CLI (Clear Interrupt
Flag). In this simulation program, the interrupt process
is considered the same for all interrupt vector and
FLAG changed in this instruction is IF flag.

After the process of calling the interrupt handler,
the simulation program then proceeds to executing the
interrupt handler. Interrupt handler in this simulation
program only contains simple instructions ended with
IRET instruction, to return the value of register FLAG,

CS and PC back to the value before the interrupt
instruction enter execute cycle.

2) Implementation of I/O Instructions

I/0 instructions that can be handled by simulation
program are IN, and OUT. IN instruction is an
instruction to read the value of 1/O address space with
the address pointed by displacement or general
purpose register and store it in general purpose
register. And OUT Instructions will write the value of
a general purpose register into 1/0 address space with
address pointed by displacement or general purpose
register.

C. Testing of Simulation Program

Testing for the simulation program is done to see if
the program can run according to expectations. Testing
is done by trying to execute variety of instructions that
contained in file instruction set. The following is an
example of instructions run by the simulation program.

Testing Of Arithmetic Operations

SUB MUL
Testing Testing
SUBR15 MUL R6,5
SUB R3,[R2+5] MUL R6,[R5+1]
SUB R5, R8 MUL R3,R4

Mixed Testing

, ADD R1,R5
DIV R1, [R6] MUL R1, 56
DIV R7,[R5+1] DIV R1,R2

Testing of Boolean Operation

AND OR
Testing Testing
AND R1,5 ORR1,4
NOT R2 AND R2,45 OR R5,R6
NOT R3 AND R2, [R4+6] OR [R3+1], RS
XOR Mixed
Testing Testing
XOR R1,55 NOT R1
XOR R4,R8 AND R1,5
XOR R5,[R4+65] XOR R1,55

TABLE lll.  Testing of Stack Operations
PUSHF | POPF PUSH POP Mixed
Testing | Testing Testing Testing Testing
PUSHF | POPF PUSH R1 POP R3 PUSHF
PUSH R2 POP R4 POP R1
PUSH [R1+23] | POP [R4+12] PUSH R4
TABLEIV.  Testing of Compare Operations and
Conditional Jump Operations
CMP (>) CMP (<) CMP (=)
Testing Testing Testing
CMPRL,R2 CMPR2, R1 CMPRLR1
CMP R2,[R3+1] CMP R4,AA CMP R1,R2
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[__CMPR35 | CMP[RI+1JR2 | CMPRSR3 | e Simulation program is able show the flow of
Unconditional Mixed Testing instruction b_etter because of the separation of
Testing each instruction cycle
JZ 10 CMP RL,R2 . . .
CMP RLR1 o Interrupt instruction and 1/0 operation can help
JZ10 the development of kernel system because the
frequency of them being used in software
TABLE V. TEsting of Interrupt Instructions development is quite often.
Interrupt To develop the next research, here are some
Testing suggestions:
INTO .
INT 8 e Class CMemory can be developed so that it can
INT 1F save the data in memory to a file
) . e For the next research, try to add multitasking
TABLEVI.  Testing of 1/0 Operations process.
T':S'Ct’i“rfg ?:Sttri’#; T'\ggﬁ% e For the next research, try to enlarge the size of
INRL 45 OUT 12, R4 OUT 12, R1 the register and the instructions is added to be
INR3, 12 OUT 123, R6 IN R5, 12 more complete
IN R7, 2FF OUT 7FF, R3 IN R5,R1
e For the interrupt instruction, the interrupt
handler to be more complete with the actual
TABLEVII.  Testing of Mixed Qper interrupt handler
Mixed Mixed pping for 1/O ports to be more specific, and
Testing | Testing 11 0 can display the functions of each 1/O port
MOV R1R2 CMP R1,R2 ) access which 1/0 device.
PUSHF AND R1, [R2+5]
CMP R1,R2 INT5
JE 10 CMP R4,R5 ACKNOWLEDGMENT
Mixed Mixed s to Mr. Sutrisno and Mr. Yosia who have
Testing IV Testing V this research until it’s accomplished
SUB RLR1 PUSH R1
INT 1F ADD R1,5
CMP R1,[R2+4] MOV R2, R1 REFERENCES
JZ10 POP R1 [1] C. Hamacher, Z. Vranesic, S. Zaky. Naraig Manjikian ,

From the results of instruction’
a result that shows that 90% of i
executing
program still has a bug following after
of Jump and conditional Jump.

properly. In

V.  CONCLUSION AND SUGESSTION

Based on the

program, can be concluded that:

e Class CMemory is able to represent more of
the work of memory because of the functions

contained

r Organization and Embedded Systems 6th Edition;
Hill, 2012

The Intel Microprocessors , Architecture,
ing, and Interfacing , 8th Edition. Pearson, 2008

gs. Computer Organization and Architecture, 9th
earson , 2012

F.A.Halim , Sutrisno, “Fundamental Characteristic of Central
Processing Unit Simulation as a Basic Stage of Making
Kernel”, Publish in Konferensi Nasional Sistem &
Informatika (KNS&I 2010), 12-13 Nov 2010, Bali

Intel, 1A-32 Intel® Architecture Sofiware Developer’s
Manual Volume 3: System Programming Guide, Denver: Intel
Corporation, 2004

Intel,IA-32 Intel 80386 Reference Programmer's,: 1/0
Instruction , https://pdos.csail.mit.
edu/6.828/2014/readings/i386/s08_02.htm, available 17 June
2017

instruc

(5]

results received from the simulation

(6]

in the class used to access the data in

the memory
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Abstract— Snapchat, and Instagram are two social
networks which recently gain their users after adopting
such a feature called ""Story" which allows a certain post
to be disappeared after a certain time. This rese

takes up this technology trends analyzing

Factors are analyzed using Str
Modeling, with basis model and
Technology Acceptance Model.

targeted to finished within 1
questionnaire with respondent f
Tangerang for 100 respondent that
Snapchat stories and Instagram Storie
tools researcher usually use to analy
Equation Modeling: SPSS AMOS and LISF
research, researchers choose AMOS.

hypothesis proposed for Snapchat analysis, four
hypothesis is accepted, while the other two are rejected.
Meanwhile, on Instagram Stor i i
hypothesis is accepted and one hy,
This study finds out the Social Prese
variable which has a major role
variables. While Perceived Enjoyme
behavioral intention to use Snapchat and Instagram
Stories the most.

Index Terms—Structural Equation Modeling,
Technology Acceptance Model, influence, generation Z,
Snapchat, Instagram

l. INTRODUCTION

There are clear differences in behavior to use
technology between each generation. Generation Z
could be the generation who is exposed the most with
technology, even since birth. Some researchers found
that they have a preference to use ephemeral
messaging to communicate with their friends and
colleagues. Ephemeral messaging is a feature that
allows a post or shared content will be disappeared
within a certain period of time automatically. This
feature is recently adopted by many social networks,
including Snapchat and Instagram with their stories.
Both of them successfully achieved rapid growth in
the last few years.

Virtual community study is gaining the attention
of many researchers lately. The use of ephemeral
messaging becomes a community trend that probably
interesting to be researched more. This study analyzes
proves several factors that may affect the behavior
to use Snapchat and Instagram Stories using
Equation Modeling (SEM) with Technology
e Model (TAM) as the base model. There
ternal variables to support TAM such as
njoyment and Social Presence. 100 people
ever used Snapchat and Instagram Stories
ent in Jakarta or Tangerang are targeted to be
le.

Based on the problems that render in the
background, then the issues that will be discussed are:

1. How to influence Perceived usefulness against
the interests of generation Z in using Instagram
Staries and Snapchat?

the influence of Perceived Ease of Use
against the interests of generation Z in using
Instagram Stories and Snapchat?

3. How are the influence of Social Presence and
the Perceived Enjoyment towards interest
generation Z in using Instagram Stories and
Snapchat?

4. What are the most Factors influencing interest
in the use of Instagram Stories and Snapchat
based on the analysis of TAM and SEM?

The purpose of this research is to know the factors
which affect the interest of use Instagram Stories and
Snapchat among the generation Z variable by
reviewing the Perceived usefulness and Perceived
Ease of Use as well as Perceived Enjoyment and
Social Presence as an extra variable.
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Il.  LITERATURE REVIEW

A. Perceived Enjoyment

Perceived Enjoyment (PE) is defined as enjoyable
and exploratory as a subjective psychological
experience that is the context of information
technology and computer-mediated environments [1].
High enjoyment can lead the adoption of a technology
even though such technology does not increase any
productivity. Some researchers often use PE as a
variable because of entertainment, which is related to
enjoyment, is an aspect that plays a pretty important
role in the success of a technology acceptance. A large
number of systems or technology is designed with the
orientation on personal pleasure than productivity
(hedonic information systems) and one of them is a
social network. Therefore, the use of Perceived
Enjoyment could be the most appropriate for
analyzing user-acceptance towards social network [2].

B. Social Presence
Social Presence (SP) is defined as a

psychologically present [3]. Social Pre
if there is an interaction between use
that makes him/her feel the presen
and human warmth. A technology
is able to bring up the communica
and sensitivity to human feelings.

and letters. In addition, the way of speaking may also
build psychological closeness and warmth. The social

users. This drives Social Presence
examined variable in research regar

C. Technology Acceptance Model

Technology Acceptance Model (TAM) is the most
popular research models to predict use and acceptance
of information systems and technology by individual
users [4]. The theory was developed by Fred Davis in
1985 with references to the Theory of Reasoned
Action (TRA) which was conceived Fishbein & Azjen
in 1975.

On TAM, Perceived Usefulness (PU) and
Perceived Ease of Use (PEOU) are the two main latent
variables that affect another latent variable Attitude
towards Using (ATT) which later could influence the
Behavioral Intention to Use (BIU) and the actual
use. Perceived Usefulness is a degree to which a
person believes that using a particular system would
enhance his or her job performance [5]. Perceived
Ease of Use means the degree to which a person
believes that using a particular system would be free
from effort. Attitude towards Using defined as a
response favorably or unfavorably to an object that

results in either an acceptance or a rejection. While
Behavioral Intention is an eagerness to do a particular

Perceived HE

Usefulness

Perceived

Enjoyment Hé

H5

¥

Y

Attitude Towards HT _|Behavi

Using

Yv¥NY

H2

H1

Ha

oral Intention
to Use

H3

Perceived Ease of

Social Presence
Use

behavior due to good perception towards the object.

The basic TAM is shown in the picture below
designed by Fred Davis (1989)

Fig.1 Technology Acceptance Model

Ill.  METHODOLOGY

1e research of quantitative in nature is a research
oth objective and measurable using data in the
igures or statements that are valued and can
d with statistics. The framework hypothesis
Technology Acceptance Model (TAM), a
eory to analyze and prove the level of
e of the technology. TAM serves a base of
will be used in research that is Perceived
ess, Perceived Ease of Use, attitude toward
0, Behavioral Intention to Use, and actual system
use.

TAM is the renewal of the two models that have
ifed earlier Theory of Reasoned Action
the Theory of Planned Behavior (TPB).
tes the relationship between attitude and
norm against behavior intention. This
nsidered by some researchers give rise to
ambiguity or confusion on variable attitude and
subjective norm because research results often show
similarities (Samaradiwakara & Gunawardena, 2014).
TPB is the concept of a TRA has been updated. TPB
adding that indeed there are various factors that
control a behavior known as Perceived Behavior
Control. However, the TPB in its application toward
acceptance of the technology is in doubt because of
subjective variables norm does not have significant
influence and perceived behavior control need to be
further specified (Samaradiwakara & Gunawardena,
2014). Thus, the resercher chose to use TAM as an
approach or basic framework for this research.

A 5-point-Likert-scale questionnaire is designed
to collect quantitative data. The questionnaire
consists of 20 observed variables that expected to
define 6 latent variables. The valid sample needed is
100 persons who live in either Jakarta or Tangerang
and he/she has ever used story in Snapchat as well as
Instagram. Those responses are then analyzed using
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Structural Equation Modeling (SEM) technique with
SPSS AMOS as the tools.

Two main steps of SEM are measurement model
fit and structural model fit. Measurement model fits
measures the relationship between each latent variable
with its observed variables, while structural model fit
measures the relationship between one latent variable
with another.

Model and hypothesis for this study are described
as follows.

Perceived
eful

Usefulness +
. ) | Attitude | | Behavioural Actual
s.ax:i::;al towards Llntentionof J—J System
using Use L Use
Perceived
Ease of
Use

Fig.2 Model Designed for This Research

To analyze the relationship of the la
and variables observed required supporti
i.e. Structural Equation Modeling (
two tools that are commonly used whe
SEM that is SPSS AMOS and LISH
selected for use in this research be
friendly display and graphic-based
for novice users.

A. Research Variables

The variables that are used for research, ame
other Perceived Usefulness, Perceived Ease of Use,
Attitude towards Using, and Behayioral | i
Use as well as two external varia i
Enjoyment and Social Presence.
sixth latent variables respectively
two or more variables observed
pieces. The Actual variable Usage that in fact is a
basic variable TAM is not used because it is
considered already able to be explained by the
variable Behavior Intention to Use.

Perceived Ease of Use and a Social Presence be
exogenous variable because it is not influenced by
any variables but rather affect other variables.
Perceived Usefulness, Perceived Enjoyment, Attitude
towards Using, and Behavioral Intention to Use be an
endogenous variable, because it receives the influence
of other variables.

B. Research Hypothesis

TAM has been used to examine the level of
acceptance of a variety of information systems and
technology in the Meta analysis. Look at the growth
of social networking is increasingly high, the
researcher proposes some hypothesis as part of
searches about the level of acceptance of Snapchat
and Instagram Story. As explained there are two

|

additional external i.e. latent variables Perceived
Enjoyment and Social Presence.

The hypothesis may actually be defined
themselves according to the curiosity of researchers.
However, in order to be valid research surely needs to
reference the earlier research. The preparation of this
hypothesis refers to the two main references are:

1. Basic TAM designed by Fred Davis (1989)

Fig.3
BaSI C Perceived
TAM ! \

(U)

Behavioral

External Intention to

Variables

L 5|

—-|

Attitude
T Toward

Using (A) Use (BI)

Actual
System Use

Ease of Use
(E)

designed by Fred Davis

del designed by Hassanein (2004) about the
nce of ecommerce sites

designed by Hassanaein

Meanwhile, the proposed hypothesis model are:

H1: High Social Presence will result in high
Perceived Enjoyment

H2: High Social Presence will result in high
Perceived usefulness

H3:  High Perceived Ease of Use will result in high
Perceived usefulness

H4:  High Perceived Ease of Use will result in high
Attitude Towards Using

H5:  High Perceived Usefulness will result in high
Attitude Towards Using

H6: High Perceived Enjoyment will result in high
Attitude Towards Using

H7: High Attitude Towards Behavior will result in

High Behavioral Intention to Use
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Perceived HE

Usefulness

Perceived

Enjoyment HE

H5
HT _[Behavioral Intention

to Use

Attitude Towards
Using

H2

H1

H4
H3

—

Perceived Ease of
Use

Social Presence

H8: High Perceived usefulness will result in high

Behavioral Intention to Use

Fig. 5 The Model Research of influence of interest in
the use of Snapchat and Instagram Stories

C. Sampling Technique

This limited research sampling in a society that
belongs to generation Z. Based on theories put
forward the Grail Research (2011) and Baysa
specifically the samples taken are those b
and over the next year.

The population becomes resear
resident of Indonesia who ever useg
Instagram Stories. However, due to
population belongs to is not clear o
large to be recorded, it will be
samples at random and fair. The
technique is using the technique of
sampling. Non-probability sampling is
techniques that do not give opportunities/ee
opportunity for each element or member of a
population to be selected into the sample (Sugi
2008).

Types of  Non-Probability
researcher use is Quota Sampling.
a technique to determine the
populations that have certain characteristics to the
sum (quota) of the desired. The survey will continue
to be done to meet the quota of a particular sample
from one of the categories or the largest.

In this study, the area that became the target of a
sample are Jakarta and Tangerang. Total sample 100
people with a proportion of 50 people domiciled in
Jakarta and 50 persons domiciled in Tangerang. The
amount of the sample is based on the theory of
minimum sample size for the processing of SEM is 10
times the number of invalid constructs complex or the
dependent variable).

The dependent variables in the study amounted
to 4 pieces, namely, Perceived Usefulness (PU),
Perceived Enjoyment (PE), Attitude Towards Using
(ATT), and Behavioral Intention to Use (BIU), then
the minimum sample size is 40. Taking the samples
was the 2-3 100 times the minimum size is quite
capable of representing the results of hypothesis
testing. In general, the number of samples ideal for

SEM is 100-150 but the sample size is smaller does
not mean not being able to define the influence of
variables.

IV. DATA ANALYSIS AND RESULTS

A. Measurement Model Fit

Measurement Model Fit includes goodness of fit
test, also validity and reliability test. The goodness of
Fit Test aims to find how well a set of data or
observations already fits the model. There are some

ameters or criteria that need to be fulfilled so that
ed a good fit. The result of the test applied in
shows that both Snapchat and Instagram
e such good models.

ualifying for the goodness of fit test, the
is the validity and reliability tests. The
)f a model can be seen from Average
Extracted (AVE). The table shows that AVE
variables is already above the minimum value
is 0.5. High AVE means there is a high amount
of variance that is captured by a construct or variable
then leads strong influences between variables.

eliability can be checked from the value of
Reliability (CR). In the table, CR of all
e also already above the minimum value
. This indicates data used for the model

iability.

has'good

Table 1. Ave Value Of Snapchat And Instagram

Stories
Variable Average Variance Extracted
Snapchat Instagram
Stories
PEOU 0.65 0.59
PE 0.59 0.51
SP 0.67 0.54
PU 0.52 0.47
ATT 0.66 0.66
BIU 0.80 0.79

Table 2. Cr Value Of Snapchat And Instagram Stories

Variable Construct Reliability
Snapchat Instagram
Stories
PEOU 0.85 0.81
PE 0.85 0.81
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SP 0.86 0.77
PU 0.85 0.82 The result of hypothesis test shows there are 6
ATT 0.85 0.85 hypothesis accepted and 2 hypothesis rejected on
BIU 0.89 0.88 analysis towards Snapchat. Perceived Ease of Use
: seems not to influence attitude very much. While on
Hypothesis | CR.| P  Result Y
PE <-- SP 572  ***  Accepted Hypothesis C.R. P Result
PU <- SP 423  ***  Accepted PE <- SP 5.896 ***  Accepted
PU <-—- PEOU| 232 002 Accepted PU <- SP | 4338 ™ Accepted
ATT <- PEOU| 128 020 Rejected PU <-- PEOU | 2538 011 ﬁccemeg
ATT <— PU | 216 003 Accepted ﬁg = P,E:(SU Z’ggg 883 Azzzg:z ;
o Kk - . .
ATT < PE 059 — Accepteg ATT <- PE | 4116 ***  Accepted
BIY <~ ATT | 512 Accepte BIU <-— ATT | 5749 *** Accepted
BIU <- PU |-026 080 Rejected BIU <—- PU | 0861 .389 Rejected

B. Structural Model Fit

Structural Model Fit is the last step in SEM
If the measurement model defines the

analysis.

relationship between the latent and the observe
the structural model describes the relations

Table 5. Loading Factor Of Each Relations!

Hypothesis

Loa

g Feci

Snaf

-vau

-actor
L lg stag ‘ ‘I

each latent variables

with a path diagram instead. The main part of
structural model fit is hypothesis test.

A hypothesis is true if

p <0.05 and CR >=1.96 or CR < =-1.96.

Instagram Stories 7 hypothesis are accepted and 1
hypothesis is rejected. Perceived usefulness of both
applications have no effect on behavioral intention
directly

Table 3. Hypothesis Test For Snapchat

*** js p<0.001

. Hypothesis Test For Instagram Stories

Niald

ow strong one variable influences another

H2 y P < sp 0.623 variable can be identified by its loading factor.
As seen in Table V, loading factor of SP have big
H3 P < PE 62 h influences towards PEand PU. This could
u - ou m uman warmth feeling while using Snapchat and
i A < PE (Biect Ih ot tories makes the users enjoy and keep

T - ou e

The first hypothesis, namely Social Presence (SP)
H5 A < PU 0.231 0311 effect on Perceived Enjoyment (PE) accepted by both
- applications. This means aspects of Social Presence as
Hel A < 0.733 0.460 personal interaction seems real and immediate
T - PE impression and human warmth that arises from the use
of Snapchat as well as Instagram is considered
H7 B < AT 0.818 0.747 interesting. It also makes both application users
- T curious to try its features and enjoy lingering social
. . networking use. The value of standardized loading
H§ B < PU (reject|  (rejectel  factor H1 Snapchat is greater than the value of the
- ed) d) loading factor Instagram Stories so they can be

inferred for variable SP against PE has a great
influence more significant at Snapchat compared with
Instagram Stories.

The second hypothesis is Social Presence (SP)
effect on Perceived usefulness (PU). This hypothesis
was accepted on the analysis of both social
networking. The author assumes the existence of a
positive influence between these two variables because
indicators Social Presence is useful to increase the
effectiveness in communicating with others as well as
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facilitate the work or activity its users. The influence
of SP towards PU larger or more significant happens
on the Snapchat than Instagram Stories.

The third hypothesis is the Perceived Ease of Use
(PEOU) effect on Perceived usefulness (PU). This
hypothesis was adopted from the basic framework of
the hypothesis of TAM. Research conducted suggests
that this hypothesis was accepted in Snapchat analysis
as well as Instagram Stories. The ease of use of the
application apparently significant effect on the
perception this application is useful, for example, in
terms of the interface that are not complex (PEOU
indicator) makes sharing content with others more
quickly (PU indicator). But PEOU didn't turn out too
great influence to the PU value considering the loading
factor both for Instagram Stories and Snapchat both
are in the range of 0.2

The fourth Hypothesis is the Perceived Ease of
Use (PEOU) influence on Attitude Towards Using.
Just like the H3, this hypothesis is also based
framework of the TAM. This hypothesi
in an analysis of the Snapchat, but 3
analysis of the factor effect with |
amounted to 0.3. Ease of use Snapchat
not the factors influencing perce
Outlook against the application. Ho
use Instagram Stories, according to
able to pose the positive perception a

The fifth hypothesis is Perceived us
influence on Attitude Towards Using
hypothesis is based on the basic framework o
TAM. This hypothesis was accepted by analysis of
both application, it can be conclu i
the use of Snapchat and Instagram
in content sharing, effective com
to-date to information raises the
feeling of love towards those applic
of loading factor for Instagram Stories hlgher than
Snapchat which means the influence of the larger PU
against ATT on the use of Instagram Stories.

The sixth hypothesis is Perceived Enjoyment (PE)
influence on Attitude Towards Using (ATT). This
hypothesis was accepted in Snapchat analysis as well
as Instagram Stories. This shows attraction of features
provided and the convenience becomes factors users
feel happy and entertained with this application.
Loading factor value PE against ATT in Snapchat of
0.73, larger than the loading factor on Instagram
Stories worth 0.46. This means that the influence of
PE at greater use of ATT Snapchat compared with
Instagram Stories.

The seventh hypothesis is the Attitude Towards
Using (ATT) effect on Behavioral Intention to
Use(BIU). This hypothesis was adopted from the basic
framework of the TAM. Analysis on both applications
accepts this hypothesis which emphasizes positive
attitudes and perceptions of users against Snapchat or

Instagram Stories affecting intention to use the social
networking or increase the frequency of its use. ATT
influence on BIU quite significant because its loading
factor is in the range of 0.7-0.8.

The eighth hypothesis is the Perceived Enjoyment
(PE) effect on Behavioral Intention to Use (BIU). This
hypothesis was rejected in the analysis of both
applications, it can be inferred that the convenience of
use and attractive features on both social networking is
not affecting the interest to continue using both of this
social networking or increase the frequency of its use
at a later date.

PE is another external variable that also has great
influence. Loading factor of PE towards ATT is the
second highest among SP, PU, and PEQU. This shows
that users get interested in the ephemeral messaging
feature because it might turn them feel happy and
entertained

V. CONCLUSION

analysis towards an intention to use
t with the based model of Technology
e Model theory showed that 6 hypothesis is
and 2 hypothesis is rejected. From the
ypotheses, it can be inferred that PU is
significantly affecting the ATT which has
effect” influencing BIU. In addition, PE and
e external variables that become the factors
ing on ATT directly and indirectly. However,
rejected hypothesis shows the absence of a direct
relationship between Perceived Usefulness with
Behavior Intention and the relationship between the
PereeivedgEase of Use with Attitude. This finding
differs from the tested hypothesis of TAM by

1986).

na of Instagram Stories shows that 7
hypothesis is accepted and 1 hypothesis is
rejected. From the results, it can be concluded that the
PU, PEOU, and PE influences the Attitude Towards
Using so that it also impacts on the intention to use.
Meanwhile, Social Presence also affects behavioral
intention indirectly with Perceived Usefulness and
Perceived Enjoyment as mediator. This hypothesis test
result is the same as the result of research conducted
by Hassanein (2004).

This study finds out that Perceived Enjoyment on
Snapchat and Instagram Stories has the biggest
influence on attitude so that it drives someone’s
behavior intention to use them. PE on Snapchat has a
stronger effect than PE on Instagram Stories as it can
be seen on loading factor value. While Instagram
Stories has stronger factors than Snapchat in Perceived
Usefulness dan Perceived Ease of Use.
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Abstract—KIRI, a previously closed source project,
is @ web-based public transport navigation application
that serves Bandung and other cities in Indonesia. It was
originally made for commercial purpose, but relatively
unsuccessful. Rather than shutting it down, we
transformed KIRI to an open source project. In_thi
paper we explain such process of transformatie

First, we identified technical
required by an open source project by
Then, we surveyed various existing ope
in Indonesia in terms of their compl
infrastructure. Based on findings fro
and survey, we converted KIRI in
project.

Finally, we checked final re
transformation, to ensure everything
There were some problems found after conversie
had been fixed accordingly. Further research is needed
to see if the open sourced KIRI can attract community
participation.

I. INTRODUCTION

KIRI (as depicted in Error! Reference source not
found.) is a website that provides navigation between
two geographical points in Indonesia using public
transport. It currently serves angkots (public mini-
buses) navigation in the city of Bandung, as well as
TransJakarta and Commuterline in DKI Jakarta
province. Its advantage over similar service like
Google Maps or Moovit is its ability to take angkot's
characteristic of being able to let passengers board and
alight at any point of the road instead of strictly at bus
stops.

Competiti
| tor
Keywords—open source; indonesia; havigation i
transport .
measure

G=KIRI

Fig 1. Screenshot of KIRI

cally, KIRI started as an entrepreneurial
project, with the hope of being able to
arily independent as a company. It has been
ed to and won various mentoring and seed
funding competitions, such as Mandiri Young
Technopreneur 2012, Blackberry Business Plan
2012, and Telkom Group's Indigo
13. For the past three months (at the time
's writing), it has roughly 1.500 pageviews
users according to Google Analytics
t. As it was designed and built for
business, source code of KIRI consequently must be
protected and remained closed source.

Despite stable user base and promising future (just
like any other startups), KIRI was unsuccessful in
terms of making money. We argue that most of public
transport users in Indonesia have low or medium
income, and paying for such service is too much for
them. Hence, we decided to convert KIRI project into
an open source software that has the following impacts
to this project:

e opens up donation based funding, rather than
commercial

e allow publications of KIRI's internal

algorithms

e its assets must be modified such that it meets
general open source software requirements
and best practices
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Il. LITERATURE REVIEW

According to [4], open source projects are
typically built on top by the following technical
infrastructure:

e Website that is customized for those who
wants to participate in the project (as opposed
to website for those who wants to use the
output of the project).

e Mailing Lists / Message Forum (usually not
present for small projects, and can be replaced
with email feature of a bug tracker system).

e Version Control to monitor and control
changes of project files, including the project
source code, documentation, and website.

e Bug Tracker to track and monitor bugs as well
as feature requests, one-time tasks, or
unsolicited patches. More formally known as
issue tracker (as now it tracks more than just
bugs).

e |RC / Real-Time Chat System
and developers can raise quésti
answers instantly.

e  Wiki, documentation web
contributed by various
regarded as the easiest chan
wants to contribute.

e Q&A Forums, an advanced
(Frequently Asked Questions) p
real-time updates.

useful for
slategthe project

e Translation Infrastructure,
contributors who wants to
into different languages,
documentation, software
messages, etc.

e Social Networking Services such as Twitter
or Google+ channel. Rarely used, except for
community needs.

I1l. RESEARCH METHODOLOGY

This research aims to convert the existing KIRI
project into a proper open source project in terms of
technical architecture. First, we will review the
current architecture of KIRI. Then, we will study
three open source projects that are made in or related
to Indonesia. Finally, we will map the components of
KIRI into the technical architecture as described in
[4], potentially creating new ones that were not
available before.

After conversion, we will review and check all
KIRI services to ensure that they are working

properly.
IV. ARCHITECTURE OF KIRI

KIRI is composed of several components, as
depicted in Error! Reference source not found..

Tirtayasa' is the frontend of KIRI, responsible for
user interactions through web browser as well as
RESTful APIs [3]. It also helps converting user
inputted place names into latitude and longitude
format in EPSG: 4326 system [1] (with help of
Google Maps service). Tirtayasa is built using PHP
and Codelgniter Framework. However, in calculating
the navigation route, it delegates the job to another
component called NewMenjangan.

NewMenjangan? is a Java-based HTTP service
that takes two coordinates as origin and destination,
and outputs the best navigation route between those
two coordinates using public transport. When the
service is started, it loads all tracks and constructs a
big graph based on those tracks. When NewMenjagan
receives navigation query request, it calculates the
result using slightly modified Dijkstra’s shortest path
algorithm, that uses Heap data structure to speed up
the process [2].

i Websie
rrered)

Tremeloper

TEer Tirtmea & BubitTarem

Fig 2. KIRI Architecture (before open-sourced)

rian® is KIRI app frontend that is directed
developers who wants to use the KIRI
Pl. In this frontend, developers can
an API key that they can use to request
ervices to the KIRI engine (via Tirtayasa).

Documentation of KIRI API for web service is
hosted on BitBucket*, providing information for
developers who wants to use the RESTful API as well
as to use the dashboard to request an API key.

KIRI also has a Wordpress-powered website> that
mostly serves general information about KIRI, such as
“About Us” page, legal matters and feedback form.

V. EXISTING OPEN SOURCE PROJECTS IN INDONESIA

There are several open source projects that the
author has found been created in Indonesia.

o Kawal Pemilu 2014 [5] is a project initiated by
Ainun Najib to help citizens verify the

! http://Kiri.travel
2 http://newmenjangan.cloudapp.net, now obsolete
3 http://Kiri.travel/dev
4 https://bitbucket.org/projectkiri/kiri_api/wiki/Home,
now obsolete
S http://static.kiri.travel, now obsolete

IINMT, Vol. IV, No. 2 | December 2017



authenticity of Indonesia’s presidential
election in 2014, by using the open data that
was provided by Komisi Pemilihan Umum
(General Election Commission). The usage of
this web-based application has been studied
from the data openness and social-politic point
of view, for example in [6] and [7].

e InaSAFE [8] is a disaster mitigation
application, and a product of cooperation
between Badan Nasional Penanggulangan
Bencana (National Board for Disaster
Management), Australian government, and
World Bank. From the open source point of
view, this project is very mature and has been
presented in the 4th International Symposium
on Earthquake and Disaster Mitigation 2014

[91.
e Finally, SLiMS (Senayan Library
Management System) [10] is a library

management system application that has been
used in various university i
Indonesia.

We analyzed those three open so ject
summarized the findings in Error!
not found.. While Kawal Pemilu e Mos
discussions in academic communit ol
it is a one-time project that was bu all
and has the source code released fre ©
much open source activities after
ended. Among three, InaSAFE was the
terms of open source quality. It has
contributors and more than 2,000 issues. SL
not very popular as the other two, but it was vastly
used by many libraries in Indonesia and abroad, as
claimed by its main contributors [1

Table 1. Comparison of Open Saurce Projec

Indonesia

Elements Kawal InaSAFE SLiMS
Pemilu
Infrastructure
Web Site (for No Yes No
contributors)
Mailing Lists / No No Yes
Message Forum
Version Control | Yes Yes Yes
Bug Tracker Yes Yes Yes
IRC / Real- No Yes (Gitter) | No
Time Chat
Systems
Wiki No Yes No
Q&A Forums No No Yes
Translation No Yes No
Infrastructure {Transifex)
Social Facebook No Facebook,
Networking Twitter
Services
GitHub Statistics
Number of 4 41 19
contributors
Number of 16 14991 578
commits
Last Commuit 9 February | 16 August 16 August
2015 2017 2017
ofopen | 0/1 13372131 16/3
i55Ues
ble 2. KIRI Open Source Statistics
| KIRI
or contributors) Yes
ists / Message Forum No.
Control Yes
racker Yes
/ Real-Time Chat Systems No.
Wiki Yes
Qé&A Forums No.
Translation Infrastructure No.
N king Services Facebook and Twitter
(not actively
maintained)
ticsT
ber tributors 2
Number of commuits 34
Last Commit 11 August 2017
Number of open / closed 1ssues 0/6

VI. OPEN SOURCING KIRI

A. Technical Infrastructure

Based on recommendation from [4], we
transformed components of KIRI into several technical
infrastructures, summarized in Error! Reference
source not found. and explained in the following
subsections.

1) Website

Website that provides general information,
including new section of information for contributors,
is hosted in the following URL:
https://projectkiri.github.io. It is a one-page website
that contains all information needed. Thanks to the
fact that it is backed by the GitHub Pages platform,
source code of this website is also open and versioned.
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Due to the nature of GitHub Pages platform, it is
not possible to create a bilingual general information
website. Hence, the website is written in universal
language, i.e. English.

The KIRI frontend (i.e. Tirtayasa & BukitJarian)
stays hosted in private cloud, and accessible through
the existing URL http://Kiri.travel. In addition, we also
installed SSL certificate to the frontend, hence
accessible too from https://Kiri.travel.

2) Mailing List
We decided to not create mailing list as of now,
since the cost of maintaining it outweighs the benefit.

3) Version Control

Source code of Tirtayasa and NewMenjangan are
moved to GitHub, wunder the “projectkiri”
organization®. The benefit of using GitHub is that most
open source projects are already hosted there, and
contributors can easily contribute to this project
without much learning.

4) Bug Tracker

We make use of GitHub’s standard i
feature. We ask both users and develgpers
issue tracking system. Though it may
for regular user to learn how to us
tracking system, it centralizes all
place.

5) Real-Time Chat Systems

We decided to not create real-time
of now, since the cost of maintaining it
benefit.

6) Wiki

Wiki is used to provide developer’s
documentation. It currently hosts fdocumenta to
KIRI API, but may be added with jmore d n
topics in the future. The wiki is alsojversio

7) Q&A Forums
We decided to not create Q&A forums as of now,
since the cost of maintaining it outweighs the benefit.

8) Translation Infrastructure

Though KIRI is already bilingual (English and
Bahasa Indonesia), we decided to not create
sophisticated translation infrastructure as of now.
Contributors can translate KIRI if they want, using the
same method as contributing to the source code.

9) Social Networking Services

Although KIRI has already a Facebook page and a
Twitter handle —both not actively maintained—, there is
no plan to maintain them seriously, as the cost of
maintaining it outweighs the benefit.

B. Architecture

Due to open source technical infrastructure
requirements, KIRI now contains more components
compared to when it was closed source. However, we
also managed to simplify the architecture by making

® https://github.com/projectkiri/

use of GitHub platform to host most of the
components (known as “canned hosting” as defined in

[4D).

While Tirtayasa, Bukitjarian and NewMenjangan
stays the same, we moved Developer Documentation
and General Information Website into GitHub. In
addition, the new components, i.e. source code, wiki
and issue tracker are also hosted on GitHub. Diagram
of the new architecture is depicted in Error!
Reference source not found..

Dieveloper’s Domumentation
Souwe Code, "Wiki Issue Tracker
General Infommation Web site
(Hes ted in GitHub)

Diewveloper

. KIRI Architecture (after open-sourced)

VII. RESULT

After conversion, we checked the status of each
component, and found the following result:

e NewMenjangan There were no significant
changes in the code, aside from the fact that it
migrated to a local Virtual Private Server
ider. Thanks to this migration, we found a
lem that may occur during deployment,
hence the code documentation was updated
with a troubleshooting guide. The code for
NewMenjangan is now available in GitHub’.

e Tirtayasa & BukitJarian Also due to
migration, we found several problems. First,
we found a problem caused by file name
capitalization.  Previously Tirtayasa was
hosted in a Windows server, where
capitalization does not matter. In a new Linux
server, different capitalization in file name
caused an error. Secondly, apps that use old
KIRI API endpoint (not HTTPS secured) no
longer worked. This is because the new API
use different path and secured with HTTPS.
The server configuration tried to redirect
HTTP URIs to HTTPS, and in the process
accidentally removed some parameters.
Instead of giving a workaround in the server,

" https://github.com/projectkiri/NewMenjangan
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we decided to update the Android App?® that
we built to support the new endpoint as it is
more secure. Tirtayasa & BukitJarian code is
now also available in GitHub®.

e Developer’s Documentation there were no

significant changes on developer
documentation, other than some updates
because the existing documentation was
written many years back. The documentation
is available in GitHub wiki'°,

VI11.CONCLUSION

During the process of transforming KIRI into an

open source project, we examined the technical
infrastructures required, as well as three relatiely
popular Indonesian open source projects. InaSAFE
was the most mature in terms of contributions, while
Kawal Pemilu 2014 was the most researched further.

involvement is not yet known at the ti
writing, and left as further research.

[1]

[2]

[3]

(4]

(5]

(6]

(71

(8]
[9]

[10]

We successfully transformed KIRI into a proper
open source project from technical point of view. The

REFERENCES

"WGS 84 - WGS84 - World Geodetic
GPS - EPSG:4326", Epsg.io, 2017. |
https://epsg.io/4326. [Accessed: 24- Aug-

M.L. Fredman and R.E. Tarjan, “Fibonacci F
Uses in Improved Network Optimization A
Journal of The ACM vol 34 issue 3, July 1987, p.p. 596-6

R. T. Fielding, “Architectural Styles and the D651gn of
Network-based Software Architec i of
California, Irvine, 2000, chapter 5.

K. Fogel, “Producing Open Source S
Successful Free Software Project, 2n
January 2017.

"Kawal Pemilu 2014", Kawalpemilu.org,
Available: http://www. kawalpemllu org/#0. [Accessed 24-
Aug- 2017].

U. Brajawidagda and A.T. Chatfield, “Roles of social media
in open data environments: a case study of the 2014
Indonesian presidential election voting results,” Proceedings
of the 25th Australasian Conference on Information Systems
New Zealand: Auckland University of Technology, 2014.

A. Purwanto, M. Janssen, and A. Zuiderwijk, “Roles of social
media in open data environments: a case study of the 2014
Indonesian presidential election voting results,” 17th
European Conference on Digital Government, June 2017
"InaSAFE", Inasafe.org, 2017. [Online]. Available:
http://inasafe.org. [Accessed: 24- Aug- 2017].

I. R. Pranantyo, M. Fadmastuti, F. Chandra, “InaSAFE
Applications in Disaster Preparedness,” AIP Conference
Proceedings 1658, 2015.

E. Subratha, "Slims - Senayan Library Management System -
Beranda", Slims.web.id, 2017. [Online]. Available:
https://slims.web.id/web/. [Accessed: 24- Aug- 2017].

8 https://github.com/projectkiri/smartpublictransport-

as
9 https://github.com/projectkiri/Tirtayasa
10 https://github.com/projectkiri/ Tirtayasa/wiki

[11] "SLiMS Users Forum ¢ View topic - Alphabetic List of

SLIMS & UCS Users", Forum.slims.web.id, 2017. [Online].
Available:

http://forum.slims.web.id/viewtopic.php?f=34&t=602&hilit=
user+list. [Accessed: 24- Aug- 2017]

IINMT, Vol. IV, No. 2 | December 2017 m



Data Visualization Indicator Disease (Malaria,
Dengue Fever, and Measles) in The Year
2012-2015

Immanuel Luigi Da Gusta?, Johan Setiawan?
Department of Information Systems Universitas Multimedia Nusantara, Tangerang, Indonesia
Immanuel.luigi@student.umn.ac.id

johan@umn.ac.id

Received on August 30", 2017
Accepted on December 20", 2017

Abstract— The aim of this paper are: to create a data
visualization that can assist the Government in
evaluating the return on the development of health
facilities in the region and province area in term
human resources for medical personne

community knowing the amount of d
hospitals with medical personnel in the
and to map disease indicator in Indone
tackling health is still a major prob
resolved by the Government of In
three big things that become prob
sector in Indonesia: infrastructure h
distributed and less adequate, the
resources professional health workfor
high number of deaths in the outbrea
diseases. Data for the research are taken fre
total 10,600 records after the Extract, Transform-e
Loading process. Time needed to convert several
publications from PDF, to convert to CSV and then to

chosen as a tool to create the data v
it can combine each dasboard inside
easier for the user to analyze the data:

story with 3 dashboards that can fulfill the requirement
from BPS staff and has been tested with a satisfied
result in the UAT (User Acceptance Test).

Index Terms—Dashboard, data
disease, malaria, Tableau

visualization,

l. INTRODUCTION

Currently access to health data actually already
very easy to be accessed, so wider community can
access these data, unfortunately, most of the data still
in the form of numbers. Based on the background,
there is a need to have a data visualization in order to
visualize the cases.

Processing data into useful information is very
important, so researchers will create data visualization
to (1) compare the distribution of hospital facilities
and health workers for period 2012-2015, (2) show
disease indicators will be displayed in 3 dashboard,
filtered by year and province in order to make the user

can clearly see the level of transmission of disease
cases every year in the province in Indonesia in the
span of the year 2012-2015.

Based on the background of the problem, then the
statement:

ow to visualize the disease indicator
alaria, dengue fever, and measles), and the
lability of hospital and medical personnel?

the results compared per year based on
indicators of the disease with the
ailability of hospital and medical personnel
in the provinces of Indonesia?

How to display the visualization dashboard
diseases indicator (Malaria, dengue fever, and
measles), and the availability of hospital and
medical personnel?

Il.  LITERATURE REVIEW

A. Health information systems

Health information systems are the management
of information across levels of Government
systematically ~within the framework of the
Organization of the service to the community. It's
just that in the contents of both Decisions of the
minister of health contain flaws which are both just
looked at health information systems from the
viewpoint of health management, not utilizing state of
the art information technology and are not related to
the system of national information systems.
Information and communication technologies are also
not yet spelled out in detail so that the data presented
is not appropriate and not on time [1].

B. Health facilities

According to [2], the facility is everything in the
form of objects or money that can facilitate and
accelerate the implementation of a certain business.
Based on the definition of the above it can be
concluded that the health facility is anything that
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provides a place to care for patients and work space
for medical personnel to care for patients. The
hospital was an institution of professional health care
services are provided by doctors, nurses, and other
health experts. The following is a task at once a
function of hospitals, namely:

e Carrying out medical services, medical support
services.

e Implement the inpatient service.
e Carrying out medical education.

e Implementing outpatient services or inpatient
and emergency care (observation).

Hospitals type in Indonesia based on law No.
44 of 2009 can be distinguished into five types
based on it’s capability, namely:

1. Hospital Type-A

The hospital is capable of providing
medical specialist and extensive subs
the Government designated a
reference (Top Referral Hospital
the Hospital Center.

2. Type B Hospitals

The hospital is capable of
of medical specialists and sub-spe
The hospital was founded in ev
capital which houses the reference se
hospital district.

3. Hospital Type-C

Hospitals that are able to fprovid
medical services limited. ho
founded in every capital of the Regenc
hospital) that accommodate ser
clinics.

4. Hospital Type-D

The hospital is the transition with the ability to
only give general medical and dental services. The
hospital accommodates reference comes from the
clinic.

5. Hospital Type-E

Specialty hospital (special hospital) which
hosted only one waiter of medical health course.
Currently, many hospitals of this class found e.g.,
Hospital leprosy, Pulmonary, cardiac, cancer,
mother and child.

C. Data Visualization

Data Visualization is a tool used to support
company oOr an agency organization in taking a
decision which is presented in the form of design
charts, maps or diagrams. Data Visualization is a

technology supporting visualization and interpretation
of existing data and information at several points
along the continuum of data processing. Data
Visualization itself can display the data in the image
into the form of visualizing digital, GIS (Geographic
Information System), graphical user interface, virtual
reality, three-dimensional presentation, video, and
animation [3].

There are two main goals of data visualization
according to White Paper Principles of Data
Visualization — What We See in Visual Explotary
visuals [4], namely:

a. Explain the data to solve specific problems:
visualization can help users take the best
decisions, answering questions in a particular

delivered an information on a specific
problem.

b. Explore large  datasets  for  better
understanding:  exploratory  visuals  will

provide plenty of dimension against a data set
to the viewer, or compare data with other data.
ploratory visual will attract readers or users
be able to explore the visual, questions arise
ing the process, and answer any questions.

type Data Visualization
Itidimensional Data Visualization Tools

s a tool used to simulate the data into the form
of a 2D or 3D, his goal users can understand
more about the content of the information
because it is seen from a different perspective
[5

idimensional Pie Chart

idimensional Pie Chart allows users to
create a visualization of one to three
independent response variable at a time.
Independent variable containing the Slice,
Row, and Column [5].

@®One ¢ Two @ Three Four @Five

Seven

Six @ Seven

Six
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Fig. 1 Multidimensional Pie Chart

Average departure delay & standard deviation (size) by carrier

e Multidimensional Bar Charts °
@
L ]
Multidimensional Bar Charts allows users to =1 & . & ‘.-%
create a data visualization of two to six S - ,o‘*i;’o?'“i @9’
variable at a time. One of the variables can be SN = j’fgf,f«f' *e% ‘:,355. e %
combined with three axes and one of three KRRt e
colors [5]. ’ O
e Multidimensional Histograms e e

Multidimensional Histograms allows the user Fig. 4 Multidimensional Scatter Plots

to build a data visualization in the form of 3D
and 2D from density data that can contain one
to three independent variables, the Histogram
is very suitable for the needs of large amounts

E. Information Dashboard

Information Dashboard a great tool to present
information at a glance, solutions for the information

of data visualization

WD Tataks by Morth (Mock-Up)

WD Cumdative Totals by Month (Mock-Up)

]

needs of the organization by providing the look of
interface with a variety of forms such as diagrams,
reports, visual indicators, alert mechanism, combined

with a dynamic and relevant information [6].

Tableau

bleau is a business intelligence software that
eryone perform data integration easily
and whenever it can then be visualized
active dashboards.

Desktop is a data visualization
that can be used for easy and quick to
e specific questions at issue. Tableau made
amount of the data becomes much easier no
what his needs.

; g
1 I 1

' 1 i)

1 S

o 1 . 14 I

& F FXE T T I T T T O ey

™ Fab r
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Tableau Public is a data visualization application
version, free service version that lets anyone can
ily aceess and use such access for sharing
ation about data integration over the web.

e/can use Tableau Public easily because it’s

G. Visual Data Mining Methodology

Visual Data Mining is a technique that can be
done with the process over and over. Visualization
and data mining can be done with the intention to see
the business process of a company [7].

I1l.  RESEARCH METHODOLOGY

This research was conducted with the use of
health data obtained from the official portal of the
Central Bureau of Statistics (BPS) www.bps.go.id i.e.
indicator diseases data (dengue fever, Malaria, Polio),
the availability of hospital and medical personnel.

Fig. 3 Multidimensional Histograms

e Multidimensional Scatter Plot

Multidimensional Scatter Plot allows users to
perform data visualization in the form of 3D
and 2D. Data can be displayed in form of a
plot consisting of one or two independent
variables [5].

The Central Bureau of Statistics is a Non-
Government institution the Ministry is responsible
directly to the President.  Based on legislation that
has been mentioned above, the role of which should
be run are as follows:

e Provides data for the needs of the Government
and the community. This data is obtained from
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the census or survey conducted itself and also
from other government departments or
agencies as secondary data.

e Assist the statistical activities in the
Department, government body or other
institution, in establishing a system of the
national statistic.

e Develop and promote standard statistical
techniques and methodologies, and provide
services in the field of education and training
statistics.

e Building cooperation with other countries and
international institution for the benefit of the
development of the Statistics Indonesia.

The research method used is Visual Data Mining
(VDM). Visual data mining is a method used to find
data that is not known in advance, the pattern of
behaviour of the data that is in the company or rela
institutions will be very helpful in doing sge
the data used through visual technique.

Project Planning Phase | I Project Preparation Phase

Step 4
Transform the Data
\S“/

Step
Venfy the Data Set

Fig. 5 Eight-step data Visualization and Visual data
mining methodology

There are eight steps to be done:

A. Project Planning Phase

e Justify and Plan the Project
e ldentify the Top Business Questions

B. The Data Preparation Phase

e Choose the Data Set
e Transform the Data Set
e Verify the Data Set

C. The Project Analysis Phase

e  Choose the Visualization or Mining Tool

e Analyze the Visualization or Mining Model

e Verify and Present the Visualization or
Mining Model

IV. RESULTS

A. Project Planning Phase

Justify and Plan the Project

To be able to proceed to the next steps is to
determine the type of visualization project to
be created. Visualization type used is a type of
visual data mining pilot project aims to
investigate, analyze and answer one or two
questions of the purpose of the study itself.

Identify the Top Business Questions

The process to identify the top business
questions is done by determining the question
of the business must be traced further and
answered. In this case, because researchers
doing research on data visualization of health,
questions that arise are: (1) how to display the
dashboard to visualize data about medical
personnel and hospitals in Indonesia (2) how
to display the dashboard indicators of disease
distribution maps that exist throughout
donesia in the year 2012-2015.

ta Preparation Phase

a used in the visualization is taken from
.go.id and www.bps.go.id both are
ent website functions as a center of public
ation from ministries, government agencies,
governance and the relevant agencies with

gard to data on Indonesia.

The data used for modeling data visualization use

pan of 4 years (2012 — 2015) because it
st updates. Data for 2016 is excluded
a related to medical personnel, hospitals,
indicators are not yet updated.

Choose the Data Set

Based on consultation with parties from
Ministry of Health and BPS the data that will
be included in the Dataset are:

- Medical Personnel Data (contains
Medical personnel: doctors, general
doctors, physician specialist, and
dentist).

- Hospital data (contains hospital data
in county, city and province, and
also bed availability)

- Disease indicator data (contains
cases for Malaria, dengue fever,
and measles based on IR — Incident
Rate per 10,000 population)

All of these data are in the publication
format (PDF) from different websites and
different URL. It then transferred into MS
Excel.
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C. The Project Analysis Phase

Transform Data

Using PDF converter, the data then
converted into MS Excel. Some data cannot
directly converted, data has to be typed
manually.

Verify the Data Set

Data that has been converted, not completely
complete to make a map in Tableau. The
data still not have latitude and longitude
field.

Using a website www.gps-coordinate.net
researchers put the complete address on this
website, and get return the latitude and
longitude data.

Data Cleansing. Last check before all data
put into Tableau. Checking all the row and
column to make sure all the necessary data
already prepared, without any _missi

values.

Choose the Visualization or

e Visualization Model

1. Data connection to

Software

In this phase, data source
Microsoft Excel added to Tableau. The
data source will be used to visualize the
map. The data will
Dimension and Mea

Dimension used ar
City, Province and
used are: number of hospitals, number
of beds, total hospital, total beds,
number of death cases, the incident rate
per 10,000 population, latitude and
longitude.

2. Visualization of Map

The visualization map is used to view
the area with an information about how
many hospitals in each region
(province, district or city) in Indonesia
using dimension and measures.

To ease the visualization, filters are
used for selecting the province, district,
and city in one box selection, and
another box selection is used to select
the appropriate year with the selection
of the year 2012 to 2015. By selecting
the year chosen, users can see the
differences of the data for each year.

3. Bar Chart Visualization

The next visualization is Bar Charts.
This visualization is used to see the
number of the dentist, general
practitioner and physician specialist in
each province, district, and city.

Dimensions used are: year and
province name. The measures used are:
number of dentists, number of general
practitioners and number of physician
specialist.

To ease reading the map, color is used.
Blue for a dentist, yellow for physician
specialist, and red for the general
practitioner.

Using doctor category in each province
and district/city, visualization is used to
see the number of dentists, and
physician specialists in each of the
provinces and District/City in more
detail by using the dimension of the
year and the name of the Province.

Treemaps Visualization

In this fourth type of visualization,
treemaps are used, to classify types of
hospitals in provinces in Indonesia.
This visualization used to see types of
hospitals in each province in Indonesia.

Visualization of treemaps is made with
2 composition dimension (the type of
the class, the name of the province) and
2 measures ((SUM) number of hospitals
and (SUM) number of Beds).

Visualization Dashboard

After all of the visuals created, the next
step is merging all visualization into the
dashboard in order to be given an
action.

The dashboard is made in three forms
(1) the dashboard map distribution of
hospitals and doctors per province in
2012 - 2015, (2) dashboard map
distribution of hospitals and doctors per
district/city  in  2012-2015, (3)
dashboard map Indicator disease in
Indonesia.

The researcher also uses filter to select
the Province, District/City and Years.

In designing the dashboard, 3 column
worksheet is used with the goal of
keeping each sheet represents the data
in the view and can be breakdown to
make users easier to understand and
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read the visual appearance of the data.
(see fig. 6 Visualization Dashboard )

hospitals and medical personnel in
each province in Indonesia.

B WAt Dt A Vo G o VK MM Uiy P

Fig. 7 Visualization

e Visualization Story
A Story is a col
dashboard which comb to b co
the story. The goal of a story is to make
it easier for users to access any
dashboards (see fig. 7 Visualization
Story )

e Analyze the Visualization or Mining
Model

At this stage of analysis, the model visualization
is done to ensure with this visualization top
business questions you have in the phases of
Visual Data Mining can not be missed.

1. Dashboard map of the spread of
hospital and medical personnel in the
provinces of Indonesia in 2012 -
2015.

The primary purpose of construction
of  hospital distribution and
visualization of medical personnel is
to know the overall number of

Fig. 8 Type of Hospital in West Java
Province

2. Dashboard distribution of hospital
and medical personnel at the
district/city in Indonesia year 2012 —
2015

The aim to build visualization of
distribution of hospitals and medical
personnel per district/city to be able to
know the number of hospitals and
medical personnel in more detail per
district/city that exist in every
province in Indonesia, as seen in
Figure 8

Fig. 9 Details of medical personnel
and hospitals at the district/city

3. Dashboard indicator of the disease in
the province in Indonesia

There are 3 dashboard to represent
indicator of the disease, consecutively
dashboard for Malaria, Measles and
Dengue. One of the dashboard for
Measles in year 2015, can be seen at
Figure 10 below.
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Fig. 10 Measles dashboard year 2015

e Verify and Present the Visualization or
Mining Model

The last stage in the technique of
Mining is to do a demo
visualization model already builf
in compliance. The visualizat
accordance with the existing
is an error in the visualizat
inferred that there is an error
should be fixed.

The wvisual result is alread
Tableau Public server. The visua
be seen at http://bit.ly/diseaseindicator

V. CoNcLuslI

Visualization indicator diseas
medical personnel in the hospital
government, districts, and cities
created to provide information about
health facilities and medical personnel as well as the
number of cases of infectious diseases that are in
Indonesia to the community.

This visualization is made in the form of an
interactive dashboard which further consolidated into
a story of the dashboard so the society or users easier
make an interaction with the data.

In 2012-2015 the Indonesian province of East
Java Regional Hospital facility availability totaled
1,220 units. East Java province has a thick red color
which means that area has a high amount of hospitals
compared with another region; followed by Central
Java, West Java, North Sumatera.

On the bar chart, medical personnel in 2012 —
2015 can be seen that the growth rate of human
resources in the medical personnel with the highest
number of both in the dentist, and physician

specialists are in 3 provinces in Java: West Java,
Central Java, and East Java.

In the year 2012 medical personnel for the dentist,
East Java has 1,591 people, and the highest number of
general practitioners found in Central Java province
amounted to 4,786 people while for physician
specialists totaled 4,258 people.

On a bar chart for district/city in 2012 — 2015
regional human resources in the medical personnel
are in the city of Surabaya have a total overall 54,508
dentist 3,616 people, general practitioner, a specialist
doctor 10,916 people 39,976 people. For human
resources in the medical personnel, the lowest in
Pasaman West Sumatra Province with a total of 20
dentists, general practitioner 88 people and physician
specialist 188 people.

The indicator for the disease in the province in
Indonesia is divided into 3 maps (1) map for dengue
fever (2) map for Malaria and (3) Measles maps. The
distinguished into 2 colors blue and red, with
or for the caption shows the highest number of
each area and the blue color indicates the
ber of cases in certain areas.

entire case in 2012 — 2015 in the number
curred: on measles map, Aceh province
ghest with 47.45 %; on Malaria map,
ovince indicated has the highest APl with
on the dengue map with IR per 10,000
ulation Bali province is found highest with
637,0%.
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Abstract— We propose a human behavior detect method ~ as house setting care system [2], unusual behavior
based on our development system of multifunctional detection system monitored elderly live alone [3] [4]
outlet. This is a low-power sensor network s and so on. Most of them need to have users put
can recognize human behavior without a able devices on their body. In our research we
gewce_s. In order to detect human a method to use environment sensors instead
ehaviors, we setup various sensors | .

them to record daily lives. In this pap _Ie devices, because the sensors on . our
monitoring method of unusual behavie onal outlet system can monitor appliances
be used for healthcare and so o human in-room status. Using these status,
Markov Model(HMM), and set two alert accidents for health care at home
to recognize irregular movement fro earable sensors. There are 3 steps: (1) Log
time sequential sensor data blocks w pential human's in-room daily living patterns,
are binarized and splitted by its response ognize regular behaviors time sequential, and
Is time sequential labels using Support VE Detect irregular behavior from regular behavior
(SVM). In experiments, our developed senso patterns using the HMM (Hidden Markov Model) that

is the stochastic time sequence recognition framework.

system logged 34days data. HMM learns data of the firs

training data, and then evaluates the, last ayssthat

include unusual behaviors. Il. | MULTIFUNCTIONAL QUTLET SYSTEM
Index  Terms—multifunctional | loutle t r Detection

behavior detection; hidden mark ; n

34days that include only usual daily behaviors as
network; support vector machine.

: Adapter
I.  INTRODUCTION 3 _@_ ¢
: il

. . . Connection Serv& Air Conditioner
For saving power consumption we built — Poverigh | _
multifunctional outlet system using adapters that i‘;g‘:;;ﬁ'gw\ L7 [iitman
Sleep [ 1 » Light: Low

include relay switch circuit between home appliances HonessSemver - N
and outlets [1], and that also include power control . - '_l P -- —H
functions using sensors. This system can control

appliance's power by switching on/off automatically
and monitor its power consumption. Our
multifunctional outlet system is constructed from (a) Regular detection
three parts: Adapter unit, Communication Control

unit and Management Server unit. (1) Adapter unit

connect with appliances to control power supply and

monitor surrounding environment.(2) Communication

Control unit sends data from Adapter to Management

Server. (3) Management Server unit analyzes sensor

data and create parameters for auto-control.

Low-power sensor network system is not a new
theme, and there already exist various systems. Such
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(b) Irregular detection

Fig. 1. An example of irregular behavior detection

Fig. 1 shows the system structure and behavior
detection example. The system estimates "sleep
status” from sensors around bed and TV. On the other
hand, when sensor variables change to unexpected
patterns, the system cannot estimate behavior clearly.
Then it sends notice to the user's smart phone, such.a
"irregular” that means unknown status. This
detection method constructs a feasib
irregular notation.

In this paper, we propose two mé
time sequential statuses instead
recognizing method mentioned a
sequential statuses are HMM ing
generate from sensor data, finall
behavior from HMM output, the co
between "training data” and "test data".

The goal of this paper is to detect the huma
regular and irregular behaviors using sensors of
multifunctional outlet system. The
system used to log a user's status o
home appliances. Sensor data logs
used as "training data" that onl
behavior, and sensor data logs of
were used as "test data" that include irregular
behavior. We check the trained HMM unit can detect
these irregulars in "test data" or not.

B. HMM

HMM is used in many fields such as voice
recognition and statistical translation. We used Baum-
Welch algorithm implemented in GHMM [6] to log
the sensor data. When the user's action changes, it
will make large fluctuation of sensor variables, and
we divide sensor data into blocks. In this research,
there are two ways to input time sequential statues
into HMM.

T T
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ommr o

A
S
H

“me—o—

(a) SVM learning from sensor data
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(b) Sequential behaviors generation processing

Fig. 2. Sequential behaviors generation using SVM

As one of the method to recognize the irregular
iors, we input time sequential labeled behaviors.
ensor data were clustered by Ward's method
esult clusters were classified using SVM in
Fig. 2 shows the process of sequential
generation using SVM. Sensor data with
behavior (such as cooking, meal, toilet and
2 logged by HMM. Then, if we input the
a without sequential behavior, identification
r will output the sequential behavior
atically, and let HMM log them. If the user's
daily behaviors are exist in "training data", that is a
regular, and if not, we consider it as a irregular

behavior.
=

(a) Learning using training data

aining Data(Regular)

w o
u
v

o T
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(b) Input test data and output likelihood

Fig. 3. Input and output of HMM Matching unit

Fig. 3 shows input and output of HMM unit. In the
first stage, we input sequential labels of "training
data" and let HMM unit learn these patterns, then we
input sequentially labels of "test data”, HMM unit
will feedback the likelihood value, the comparison
result of " training data " and " test data ". Since we
used minus likelihood this time, if it outputs a large
likelihood value, that means regular and the other
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means irregular. But if these irregular behaviors are
pretty much as similar as regulars that cannot be
detected by this method.

As for other method to recognize the irregular
behaviors, we input time sequential binarized sensor
data blocks to HMM Matching unit. Sensor data were
splitted by changes of sensors variable.

Living

Actionl
PC:ON
!

Fig. 4. Sensor data blocks generation usi

value change

As shown in Fig. 4, sequenti
single apartment are splitted by the large changes of
sensor value. In Action 1, electric current sensor value
changed to zero, which means a user turned off the
PC's power. In Action 2, light sensor detected lamp's
be turned power off, which means a user went to
sleep. In this case, we input 3 sequential data blocks
into HMM that were divided by these actions.

I1l.  EXPERIMENTS

In this experiment, we use two methods to get
input data, and compare these results. One is data
using Ward's method and SVM labeling, and the other
is binarized sensor data splitted by light and electric
current sensor value.

The system above was operated for about a month
to monitoring a person living in an apartment. First 26
days data are used as "training data", and the last 8
days are used as "test data" that include reproduced
irregular behaviors. Mounted sensors layout is shown
in Fig. 5. Sensor A and B setup are the wall, Sensor D

is on the bed. Sensor A, C, E are on air conditioner,
TV and PC's outlet.

Since irregular daily behavior data is not enough,
we reproduce irregular behaviors in last 8 days as
shown in Table 1.

Table 1 : Reproduced unusual behaviors

Bath Toilet

Entrance

RS R —

(]
Kitchen

sensor

Fig. 5. Sensor layout

Using Ward's Method and SVM Labeling

section we use time sequential labels of one
M input using Ward's method and also use
sensor data. The results are shown in Fig.
ods were low totally. The lowest @ and
vior @ were recognized correctly, but 15th

cause labels are all depend on user's behaviors
the sensor's arrangement, these input sequence
have some incorrect labels. To evaluate the effect of
this problem, the results using completely correct
thatawere recorded by the user in Fig. 7. @, @,
ere able to be detected as irregular,@ was

lar, and 15th was a irregular.

(Likelihood)
0
-100
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=400
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Fig. 6. Likelihood using SVM
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Fig. 9. Likelihood using data blocks

Fig. 7. Likelihood using user recorded labels (division by infrared sensor)

According to the user's recorded labels, 15th was

a usual day, but that sensor patterns not include in Fig. 9 shows the result of division by infrared
"training data". Likelihood of 15th was so low that it sensor value. In the majority of action @ and part of
was detected as a irregular behavior. 12th, the unlearned statutes continued. The day which

the likelihood were the lower 3, the normal day 12th,
B. Test Using Binarized Sensor Data h and the day when action ® occurred. From these
In this section, sequential sensor data | 3 behaviors of 6 behaviors were able to detect

used as HMM input. In these blog
variables binarized to 1/0 (it means

IV. CONCLUSION

hot/cold and so on. If we divide t BRRNC Al paper we propose the irregular behavior
all kinds of sensor value and let H ethod. Most of irregular behaviors were
become a large scale data that HM d when sensor data were sliptted by light

tronic current sensor variables. The other way
ot so abnormal recognition. However, if the
! . TIE equentially behaviors are confirmed, they can be
is for electronic current sensor and Ilight sensor  getected that it was possible to detect irregular
Q|V|ded value de_tef:tlon test. And second test is for a behavior. Through the two methods reproduce in the
infrared sensor divided value detec i the percentage of correctness were 83%
Fig. 8 shows the result of di i quential behaviors generation label and 63%
current sensors. since the numb irited sensor data. In future works, we aim to
action differs every day, the daily di eous detection of irregular behavior and
is not constant. The likelihood was the lowest on 8th,  clarify validity of regular and irregular behavior.
11th and 13th. when they were recognized as @, @,

®. Based on the above, it was detected as irregular ACKNOWLEDGMENT
behavior in 6 behavior out of 6 behavior. The research was conducted at Grant-in-Aid for
Likelihood Scientific Researchn(KANENHI)(15K00726).
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Abstract--Information system at Clinical health center is
an information system that has several activities, such as
registration, medical record, health care, and reporting.
Day to day operation, Clinical health service,_i i
process manually. It is cause the stac
Sometime, the patient has to wait within's
For Further, the patient did not know tha

full. In order to help the problem, this
show about E-Health as service softwg
completed by conveying the model
The UML diagrams are consisting su

construct is using Prototype Methodo
the software which has ability to ser

is the service more efficiency. The system is able
control the medicine and reporting on day to day
operation.

Index Terms—health, edic
prototype

services,

I. INTRODUCTIO

The districts / municipalities are responsible for
health in their working areas. They are known as
Clinical health service. Clinical health service plays a
role of health efforts to increase the healthy life of
every citizen to reach optimal health status.

Every Clinical health service provides two policies
that consist of Health Compulsory and Health
Development Efforts. Compulsory Health Effort
provides enormous leverage to the successful
development of public health through the
improvement of Human Development Index (HDI), as
well as global and national agreements. Compulsory
Health Efforts consists of Health Mother and children
(KIA), Family Planning (KB), Environmental health
and others. Meanwhile, Health Development Effort is
a health effort that has been determined based on local
Clinical health problems and adapted to the ability of
health Clinical service. The services consist of dental
and mouth health efforts, mental health efforts, eye
health, traditional medicine, and health public care. In
order to run all these efforts, Clinical health service

needs to be supported by auxiliary units that have
specific task and one of them is medical record unit.

E-Health on Clinical Health Service has used
pplication that provided by ministry of health
ices. The application is an application that
the service for patient. The application has
by BPJS (Board of Social Insurance
in Indonesia). The application can be
rough the internet. However, it is just for
) have JKN card (Insurance Card) and have
0 access. In fact, many patients still not
card. Consequently, the registration must be
by manual paper. This evidence was made
frequently.

@D

The problem in existing, the patient did not
recorded in insurance program that provided by
government. So, it caused trouble when search the
Meanwhile, the Clinical Health Service must be
e g for every patient who has check for his
h. ther problem, when they did not recorded
n{ the base on application that provided by
government, then it has to register first using the form
registering. The form used in registering, can add the
time for services. If the occurrences continuous till to
the doctor and making the recipe, will cause many
papers that have to provide. It is not good to the
services, and has to improve the process. The task
repeat cannot be avoided in that case. The human error
is the other problem that gives the failure in
procedure. For example, when documents submitted
into reference hospital, the documents can be lost or
broken.

Research conducted by Gunawan Susanto in
Medical Record Information System at Regional
General Hospital (RSUD) Pacitan Web-Based aims to
design medical record information system with web-
based computer technology [1]. So, the system that
has built is helping to reduce the duplicate of patient
medical record and time for searching of medical
record status [1]. Bayu Nugroho, Sri Hariyati Fitriasih,
and Bebas Widada in Medical Record Information
System at Masaran Public Health Center Sragen, aims
to design a system using computer system that can be
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used as one in data processing. Data processing of
medical record system was developed using Microsoft
Visual Basic 6.0 program and Microsoft SQL
SERVER 2000 [2]. Gilar Gumilar Ulung Bagja in
Building Health Information System of Puskesmas
Cibaregbeg, aims to facilitate the recording of health
service, to determine medical record number on
patient registration, to accelerate report making, and to
facilitate search process both patient and employee
[3]. M. Herdy Ariansyah, Mgs. M. Amran Aulia and
Dien Novita in Design of Medical Service
Information System at Sungai Dua Health Center,
aims to assist the management and retrieval of medical
record data, registration data, report, and medicine
use. So, it can facilitate the doctor to view of medical
record data of patients who have had previous
treatment [4]. Jenie Sundari in Web-Based Puskesmas
Service Information System aims to design an
application to solve problems in registration system
and queue number retrieval for patient, doctor
scheduling and medical record. Thereb
increasing the effectiveness and efficien
service, time and cost at Puskesmas [5].

Il. METHODOLOG

Methodology used is prototypé
several stages and in accordance
manner. At the figure 1 shows s
development [6]. In modeling, this
UML (Unified Modeling Language). U
visualize the system architecture’s b
diagram [7]. UML is two parts that can visua
system through static and behavior concept. The static
diagram, we used use case diagram, class diagram,
and object diagram. Besides that,| we [dra
behavioral diagram such as activity,
diagram. To complete the diagram, we onl
diagram, that is use case diagram,
component diagram.

Qi
Cres=ign

Fequirernents
and Analysis

Modeling of
Quids Design

Constraction of
Prototy pe
[(CodefDebug &
Inbegration)

Deployrment,
Delivery, &
Custorner
Feedbad:

Fig 1. Prototype Methodology [6], this prototype has
been taken from Roger S Pressman. It has five stages
to transforming the logic into implementation.

A. Requirements and Analysis

The first phase is requirement and analysis users.
Analysis is done to see the various components that
runs include hardware, software, network, and human
resources. The requirement users should define the
specific system of inputs, outputs, processes, data
sources handled, and control. The system
requirements are require an evaluation to determine
the ability of the system. The evaluation that has been
defining, is what should be done by the system, and
then determines the criteria that must be met the
system. Some of the criteria that must be met are the
achievement of objectives, speed, cost, quality of
information generated, efficiency and productivity,
accuracy and validity, and reliability. On this stage, to
receive the requirement, we can use the survey and
interview the person in charge. Result on this stage is
serial of document and describing the procedural that
is running.

Quick Design and Modeling

e second phase is system design. This step is
d how the system will achieve the goal. The
esign  consists of design activities that
ctional specifications. System design can
as interface design, data processing, with
producing specifications that correspond to
face products and methods, database
and processing, and control procedures.
of this stage is the shape of interface or menu,
case diagram, use case scenario, class diagram,
and activity diagram. The example for each diagram,
it can be seen at figure 2.

Fig 2. Example of Use Case Diagram [7].

C. Construction of Prototype

The fourth phase is constructing the software. This
step is done with the report of test, implementation,
evaluation, and modification until it is acceptable to
the users. System testing aims to find the errors that
occur on the system and make system revisions. This
stage is important to ensure that the system has been
implemented is error-free.
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D. Deployment, Delivery, and Customer Feedback

The fifth stage is development, delivery, and
customer feedback. This step is run after the prototype
is accepted. It means, the software is ready to run
without any addition and error. After operated, the
software has to maintenance. The software that has
provided has to report in order to add some addition
and enhance the software ability. The reporting can
also give summarize about running of the software
used. This activity can give the learning, and make
difference between the old software and new software.
The weakness and strength the software have to report
too. The reporting has to included technology,
operational evaluation, user interactions, system, and
information technology.

I1l. RESULT

Research, in accordance with the study and
analysis of existing systems, can be obtained from
business processes that are translated into gwe
applications. The business processes cangi

process of registration, business pro
check, business process of medica
process of receiving medicine.
between design and implementatic
design the whole process. This res
several UML diagram. There are S
like use case diagram, activity diagram,
and component diagram to shape the soft

[71.
A. Use case Diagram

Use case diagram is a diagram s
relationship between actors and cas
case diagram has taken from enrollment
process. In the process of analysis,
been found many business processes in medlcal
process. In practical, the research cannot implement
whole business process, because limited by the
problem boundary. Mainly business process can be
seen at the table 1. Drawing diagram for use case was
intended to focus in business process and their
inheritance. In the other hand, use case diagram must
have the actor who can trigger the case and receive the
case. At the table 2, shows the amount of case and
actor that inter correlate between them. Afterward, the
use case diagram can be seen at figure 3.

Table 1. Correlation between Business Process of
Medical System and Implementation in PHP
Language

Business Process Name Of Component
(PHE? Language)
Registration Process Dashboard adminphp
Medical Check
Medical prescription
Report

2 Programming Hypertext Processor (PHP) as a software generator
for web application. The software has to run in the server mode or

localhost. We have built every modul in business process by
writing code in PHP Language [8].

Table 2. Actor and Case in Use Case Diagram

Actor Name? Use case Name
Pasien Cek Kartu Berobat
Perugas Admin
Tenaga, Medis

who interact to the systam dlrectly are admin officers,
officers and medicine officers. For the patient is only

Sestem Pelayanan Kesehatan
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Fig. 3. Use case diagram. The diagram was taken
from logical analysis at table 1 and table 2. The
diagram has drawn is follows rule of UML [7]

B. Activity Diagram

Activity diagrams are flow diagram that describes
the various streams of activity on the system designed.
The flow will give the meaning like start activity, the
decisions that may occur, and finished actitvity [7].
The following shape at figure 4 is an example of
activity diagram.
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Fig. 4. An Example activity diagram
of registration patient in polyclinic.
following rule of UM

C. Class Diagram

Class diagrams describe the
system. Classes have what are
(variables belonging to a class),
operation/method (functions belonging to
classes that exist in the system structure must b
to perform the functions in accordance with the needs
of the system. At figure 5, we can be

class diagram.

Fig. 5. Class diagram Medical System. The rule
depicting diagram is taken form UML structured [7].

seen we r

T he implementation of Business Process is
by Component Diagram Model UML. The
nt diagram shows application link among
2nt which has built in PHP language. The
ents are consisting of 16 applications that
sforming from logic into application [7].

struction Prototype

In the fourth stage of the prototype, the designer is
required to create a prototype to see which software is
implemented. In the following figure 7, 8, 9, and 10
re examples of interfaces that have been done and
S

t of

D. Component Diagram

WaPsn

i

w1 -
Wi’ W il bl | sl w whowt b mis C
W omamiy HN MR 5 @ Ww e 0 a!
WOoHm W OMN mm B W MR i a‘
WoOosm W 4 wem o u N w ﬂ‘
WO NN G W W R = a‘
WM W ME ww ww w ke B A EH
——— S |

Fig 7. Form Registration for business process of
registration patient. Registration form is used for
registering medical check the disease.

At the figure 6 shows component diagram among
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Fig 8. Form of doctor list. This form is available to
see the responsibility doctor in special manne
doctor is person who has strong knowle
disease. The different of disease will ha

Fig 9. Form Medical Record for business process
Medical Check. Its form used for recording every
patient who has completed the medical check. The
doctor must manually entry into medical record file by
this form.

Pendaftaran Pasien

Fig. 10. Form Registration Patient. There are two
registrations. First for BPJS Member, and second for
Non BPJS Member.

IVV. DISCUSSION

n the results of research that has been shown, it
seen that the business process on medical
pnsists of four major business processes. In
2, and 3] about medical checks or medical
systems, it is known that the main
ocesses must involve patient registration,
registration, and physician checks. In the
alysis and design of prototype, the results
/n in the form of use case diagram as in Figure
er results are activity diagrams, class diagrams,
d component diagrams in figure 3, 4, 5, and 6 [7].

In the use case diagram, the actor who defined was
osed by previous research [1]. Existing actors are

officials, medical officers, patients, and
icers [2, 3]. So, in this study, the actors

a rs who already exist in the governance of

cal Ith service. Each actor is defined, has the
task according to the name. The prototype created is
the result of analysis and design on the results already
delivered. This result is not only an application, but in
the form of tables as a storage of transaction data and
master data. The following tables describe about data
that created by SQL language.
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Table 3. An Example of SQL Language

Table name SQL2
dolter CREATE TABLE (‘dolger’ nip_dakter
varchar(10) NOT NULL,

‘nama_defzer” varchar(50) NOT NULL,
‘tempat Iahir varchar(50) NOT NULL,
tanggal lahir” date NOT NULL,
“alamat” text NOT NULL,
Jenis_kelamin’ varchar(10) NOT NULL,
Aktif) NOT NULL,
“created, date” datetime DEFAULT
NULL,
‘updated_date” datetime DEFAULT
NULL,
“created by’ int(11) DEFAULT NULL,
"updated_by” int(11) DEFAULT NULL,
PRIMARY KEY ("mup,. dokter’)
) ENGINE=InnoDB DEFAULT
CHARSET=latinl

3SQL language as a standard query language in
database

As continuously activity to the impleme
the software, a test is required. Testing i
part of software development. Testing.i
ensure the quality of applications
made. Another purpose in this gte
application runs properly without e
be rebuilt. Testing for this applical
box testing method. Black bo

method which is an ideal test case in express
application error. The table 6 shows about testing that
has been done with equivalence partitioni

Table 4. An Example Testing wi

Data Test
Testing Test case Expectatio
scepano? n result Result
Fill all Username  Log into Display  Accepted
attributes  ="3dmin”  the s the
correctly dashboard  dashbo
and press menu ard
the login menu
button

2 Testing scenario is needed to try and check about aftribute
which enter into login form. Every login, we must have zn
username and password. After login, the process will deliver
information what the entry 1s correct or wrong. If correct, we
can be concluded this string 1s accepted by the system [6].

V. CONCLUSION

On the research that have completed; we are
concluded that the e-health software can consist of
several process. The process is collecting of activities
in the Clinical health services. We had found some
process like registration, polyclinic process, medicine,
recipe, and schedule of doctor. All the process is
integrated with other process. So, every patient who
will take medical check can register with only one
registration. Next, the patient just waiting until called.
In the prototype modeling, we had successful applied

the steps. We concluded that prototype modeling is
the appropriate and simple model to construct the
software. We did not wait until the end of step to get
the software. Even, in early step, we can deliver the
software, so the client can be seeing the software.
Thus, the building of software can be supervised by
the owner aims directly. In sequence, we can
conclude, is the software is aligned within owner aims
or not.

REFERENCES

[1] Susanto, Gunawan,” Sistem Informasi Rekam Medis Pada
Rumah Sakit Umum Daerah (RSUD) Pacitan Berbasis Web
Base”. Pacitan. 2012.

[2] B, Nugroho, S.H. Fitriasih, B. Widada, “Sistem Informasi
Rekam Medis Di Puskesmas Masaran | Sragen”. Journal
TIKomSiN, vol.5, no.1, p.49-56, 2017.

[3] G.G.S. Bagja,” Membangun Sistem Informasi Kesehatan
Puskesmas Cibaregbeg”, Univ. Komp. Indonesia, 2010.

[4] AM. Herdy, Aulia, M. Amran, D. Novita, “Perancangan

Sistem Informasi Pelayanan Medis Di Puskesmas Sungai

Dua”, STMIK MDP. 2014.

J. Sundari, “Sistem Informasi Pelayanan Puskesmas Berbasis

eb”, Int.Journal.on Soft.Eng, vol.2, no.1, p.57-62, 2016.

Pressman, Software Engineering A Practitioners

ach. Nineth Edition, Addsion Wesley, 2011.

ch, J. Rumbaugh, I. Jacobson, Unified Modeling

e User Guide, Addison-Wesley, 1999.

I. (2011, August 2). Framework Codelgnite. [Online].

e: http://koder.web.id/buku-codeigniter-gratis/

First Author A. Nursikuwagus received
his Bachelor degree in informatics in
1998. He also graduted in informatics
magister at Bandung Institute of
Technology in 2005. Many research have
published in international and national
journal. His paper was published in
international journal with scimago journal
rank on Q2 and Q3. He has awardee in
scholarship when school at ITB. The
research is artificial intelligence, data mining, and
tem. The several research has been published in
fuzzy system. He is also awardee in applied reasearch from west
java government at BP3IPTEK. He one member of Lecturer at
Ministry Research and Higher Education since 2005.

Second Author, L. Melian. Her graduated
from Padjajaran University in 2000. She
focused on Linear Programming and
Information System. She is lecturer at
Indonesia  Computer  Univerisity  in
Bandung. She has responsibility to manage
information  system  department as
secretary. She has published several paper
in International and National Journal. She
also received shcolarship from Ministry of
Education in 2001. The research interest is Information System.
Third Author, P. Andrianto. He graduated
from Indonesia Computer University. He has
supported in Implementation System Clinical
Health Service. He was one of student with
honorouble  distinction  from  Indonesia
Computer University. He focused
implementation system with web flatform.
His activity is contribute on government and
private project in web technology. He is
assistant in our project including this reaserch.

IINMT, Vol. IV, No. 2 | December 2017 iz


http://koder.web.id/buku-codeigniter-gratis/

Development of Web-based Matrix Operations
Calculation as a Learning Media

Harya Bima Dirgantara?, Tedi Lesmana Marselino?
Informatics, Kalbis Institute, Jakarta, Indonesia
harya.dirgantara@kalbis.ac.id
tedi.lesmana@kalbis.ac.id

Received on October 2", 2017
Accepted on December 20", 2017

Abstract—Learning media stimulate and support the
students in learning process, especially in matrix cases.
Many students poses the difficulties in learning due to
the usage of non-interactive learning media, such as
books or lecturer notes. This study aims to build a web-
based matrix operations application that support the
students learning process as a learning medi

and deployment. The result of this stud
matrix operations application that ha
addition, subtraction, multiplication
transpose matrix.

Index Terms—Ilearning media,
model, web-based

l. INTRODUCTION

Based on some observation in the particular class
at Kalbis Institute, many students are having a

with several learning resources s
lecturer notes. These learnin
categorized as non-interactive leal
the media does not cover the dyna input an
explanation as well. Students lack their initiative about
their misunderstanding.

The potential learning media is about the media
which connected to computer technology [1].
Computer technology equipped with the intelligent
support system able to identify the student’s
individually, perform calculation operations, and
provide stimulants. Utilizing computer technology
facilitate students in learning because it provides a
visual representation [2] [3].

The matrix operations application in this study
cover basic features such as operation of addition,
subtraction, determinant, and transpose matrix.
Meanwhile the other features are displaying the steps
of calculation algorithm and the theories of matrix.
The application calculating matrix with the maximum
size is about 3 x 3 matrix.

II.  METHODOLOGY

A. State of the Art

Earlier study, creating a learning media application
use Android based learning application which is built
by using Software Development Life Cycle method
The learning media from this study is intended for
of Primary School at 1% to 3™ grade. Further, the
developing multimedia based mathematics
media application by using Multimedia
ent Life Cycle [5] was intended for Primary
" grade. Themed learning application based

edia. [6], and also Android based
cs learning application game using
method by [7] were intended for Primary
at 6™ grade. Whereas the application intended
e college or high school students is still required.

B. Prototyping Model Process

rototyping models is commonly used to develop
re. ‘There are five main stages of prototyping
isplayed in Fig. 1.

Quick plan
Coemmunication \
\ Modeling
Quick design

Deployment

Delive(y ]

& Feedback CFonsrmcfmn

o

prototype

Fig. 1. Prototyping model process [8]
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The prototyping model process has the following
steps [8]:

e Communication. At this step, the researchers
analyze the system by conducting interviews
with the research object and studying the
literature correspond to the research.

e Quick plan. The researchers plan the
application briefly and quickly.

e Modelling quick design. The researchers
perform modelling of application design
using modelling tools.

e Construction of prototype. Build the

prototype and perform testing.

o Deployment delivery. The application is
launched and installed.

C. Framework Design
The framework design is shown at Fig. 2.

ik Tanewt

, St e atemeie arang med,
1 tudets i ificueseaing matr

(ommuniaton; ok Pl

leienat | gl
1 huas (oncegt

BN pal

Fig. 2. Thinking framework

This study is motivated by the need for matrix
learning application for college students or high
school student. The study will be processed using
prototyping model which is divided into five main
stages, namely communication, quick plan, modelling
quick design, construction, and deployment. This
application will produce a web-based matrix
operations calculation application called “Kaltriks”.

At the communication stage, the researchers
discussed the tools and equipment needed during the
study, and determine user requirement. After the
communication phase completed, then proceed to
quick plan stage. At this stage, the researchers design
and plan the concept of the application. From this
concept, the researchers able to build the model of the
application. The modelling is wusing Unified
Modelling Language (UML) such as use case diagram
and sequence diagram. This application model will be
constructed into prototype and will be tested. Once
the application tested, further it will be released.

I1l.  DISCUSSION

tudy is using prototyping model process. In
er the researchers will discuss the results of
of the prototyping model process.

unication

s stage, the researchers create the need of
irement and the system requirement. The user
ent of this application are:

The application able to calculates matrix
operation such as addition, subtraction,
multiplication, determinant, and transpose.

application displays the calculation steps.

user might enter numbers into the matrix
might use the matrix operations button.

e The application provides the theories of
matrix.

e The application provides a notification of
matrix calculation terms.

The system requirement of this application are:
e  Minimum Windows XP Operating System.
e Has an internet browser.
e Minimal RAM is 512 MB.
e Connected to the internet.

B. Quick Design

This application is categorized into two main
functions, namely calculate matrix operations and
displaying the calculation steps. Displaying
calculation step consider as the support to the student
to be able to understand about how the calculation
work. This learning media is designed to calculate
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matrix operations from the number entered into the
corresponding field by the user.

The result of matrix operation will be displayed on
the result matrix, while the operation steps will be
displayed in the blank space below the result matrix.
The menu button of this application is shown on

Table 1.

Table 1. Application Menu Button

Menu Button

Description

©

Performing matrix
addition operation

O

Performing matrix
subtraction operation

®

Performing matrix
multiplication operation

Performing
Determinant matrix
operation

O]

Performing ma
transpose op

DELETE

Adition |

Subtraction ‘

Determinant

Multiplication

multiplicatio
theory

| Transpose

Displaying matrix

Benefit of Matrix

EXAMPLE_A
EXAMPLE B Entering random
B numbers into matrix B
DELETE ALL Delete the entire matrix
and annotations
EXAMPLE ALL Entering random

numbers into matrix A
and matrix B at once

C. Modelling Quick Design

Based on outcome of quick design phase, further
the modelling stage is conducted by using use case
diagram. The prototype will be built from this model.
The matrix learning application use case diagram is

shown in Fig. 3.

The users use this application to perform matrix
operations calculation. Users must enter numbers into
the matrix provided, Matrix A and Matrix B,
meanwhile Matrix H is disable since it is used as a
result display matrix. The matrix operation menu

button  provided

addition,  subtraction,

multiplication, determinant, and transpose.

Users able to view the matrix theory by choosing

the button marked as:

Addition,

Subtraction,

Determinant, Transpose, and Benefit of Matrix. The
explanation will be displayed in the column of matrix

theory.
Kaltriks
-.'\Ehcu:sesuh:'a-:tiod,' (Choose mult
/r"-___q""-\ \ el
ii\[hooseao'di:on iy
—< \
\\ 3 f .
. b W ]
~ (putrumber tomatry)
S
\\
. | & =
User ™\ P T
\ (Choose theory meny)
¢ . o2
.
{ bt )
= __d_/

/ P i : Ny
/| Choose oeterminant
f O S

o
(Chonse transpase |
e

Construction of Prototype

aper

ig 3. Matrix application use case diagram

The construction stage generates a paper prototype.
rototype is a set of mock ups of the

tion on each action. Some of the mock ups are

.4 and Fig. 5.

A Web Poge

a0

[ hitp:/kaltriks com

(3D

[ Row x Column | [ Row x Catumn

Iﬂw:cdwm I

000
3

000
o000

S Y
E1E3

Theory Solution Steps

Fig. 4. Home page application
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Fig. 4 shows the home page of matrix learning
application. There are 3 matrix called: “Matrix A”,
“Matrix B”, and “Matrix H”. “Matrix H” shows the
displays of the matrix operation result.

QOO X |
Ee— B B
B00 § Doon| [Aaa
ooa| g |oon| |pa@
pea| |o | lmaa
Adesronigs
“RegEBTA08

result will be displayed on “Matrix
explanation the operation is showa
“Solution Steps”.

Fig. 6. Kaltriks home page

application has feature to calculate
ant, multiplication, addition, subtraction,
nspose. The result of these operations are
in Fig. 7 to Fig. 11.

E. Deployment

The application is tested and relea
The application is tested by black &
ensure that all the features in application
and perform user experience testing to obta
feedback.

1) Kaltriks Matrix Calculation Application

The matrix learning application
released thus students or public users can a

the application on url http: iks.ne .
Kaltriks application home page image is shown i — Tt
Fig. 6. H g | o S0 u i = REHE ]

114 k] i+

Fig 7. Addition result

Fig. 7 shown the result of Matrix A and Matrix
B addition. The result shown in Matrix H,
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meanwhile the solution steps are shown
“Solution Steps” column.

Wt Hiksisim

Fig. 8 shows matrix multiplic
between Matrix A and Matrix B.
multiplication can only be calculate if matrix A’s
column dimension is equal to matrix B’s row

dimension. Fig. 9 shows the no
multiplication is not operable.
Matrix B is 3x2, the column dim
is not equal to the row dimen

i ok i qte el whTi o
rewia s pefam o rutte,

Fig. 9 Multiplication notification

Fig. 10 shows determinant of Matrix A, the

determinant belongs only to the square matrix (row
and column dimension are equal).

Ty meaer-als
A TETE T TE R,
TG S

Fig. 8 Multiplication re

limmia)- AT - IR
| s
LR - [

Fig. 10 Determinant result

The determinant of Matrix A is displayed in
atrix H. The solution explanation is displayed in
“Solution Steps” column. Fig 11 shows the
notification if the matrix has no determinant. In Fig.

Matrix A is 3x2, therefore Matrix A has no
nt.
e vy Ty BN
i

Fig. 11. Determinant notification
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Test Description

Expected Result

Actual Result

The transpose calculation of Matrix A is
shown in Fig. 12. Transpose is to change the
dimension of the matrix into column x row.

column order of
Matrix A is equal
to the row order
of Matrix B

get the correct
result then
shown in Matrix
H

Run Determinant
operation

Calculates the
Determinant of
matrix A ifitisa
square matrix

The Determinant
of Matrix A gets
the correct result
then shown in

5 o - : Run theory menu

Subtraction,
Determinant,
transpose,
multiplication,
benefit of matrix)

explanation on
the matrix theory
column

Matrix H
Run transpose Form the Transpose
operation transpose matrix | Matrix A can be
of Matrix A formed and
displayed on
Matrix H
Displays The theoretical
(Addition, theoretical explanation is

successfully
displayed on the
matrix theory
field

solution steps

Displays the
solution steps of
selected matrix
operation

The solution
steps are
displayed in the
Solution field

EEENE

Delete the matrix
element

Matrix element
deleted

Displays a
notification if the
matrix is not
operable

A notification
message appears
if the matrix
does not meet
the operating
criteria

Fig. 12. Transpose result

3) User Experience Testing

2) Black Box Testing

The application has been
using black box method. The

Table 2.

Table 2. Black Box Testin

cess
ult is sh i

| ed

Test Description

Expected Result

Actual Result

The numbers entry
into Matrix A and

The number can
inserted into

The number can
successfully

Matrix B Matrix A and inserted into
Matrix B Matrix A and
Matrix B
Run addition Matrix A and Matrix A and
operation Matrix B can Matrix B can be

operate if the
orders of both
matrix are the

summed and get
the correct result
then shown in

same Matrix H
Run subtraction Matrix A and Matrix A and
operation Matrix B can Matrix B can be

operate if the

orders of both
matrix are the
same

subtracted and
get the correct
result then
shown in Matrix
H

Run multiplication
operation

Matrix A and
Matrix B can
operate if the

Matrix A and
Matrix B can be
multiplied and

e matrix application has been tested by 38
ondents who mostly are the first year college
ts who will study matrix in particular course.

e ary of user experience testing is shown in
ble The respondents are student of Kalbis

Institute.

Table 3. User Experience Testing Result

Question Result

Have  you - never 3%
ever study

matrix?
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Result
) Very easy
. _..1 5%

Question
Is  matrix
easy to
learn?

Difficult
39%

Easy
53%

HO\N. the Interesting

matrix 10% !
app||cat|0n : Bonng a;;::arance
user

interface?

Similar to

sl 3Iculator
2%
Simple & user

friendly
55%

Is the
application
easy to use?

Difficult__
5%

What is the Matrix example
most 3\
interesting Dperation_
feature of button

the % \
Theory
19%

application
?
Not answered

3%
“ " Yesn

97%

After using
this
application,
do you
become
more
understandi
ng about
the matrix?

After the 38 respondents finished the test,
respondents gave feedbacks. The feedbacks are:

e Change the application color.
e Added matrix dimension.
e Added image or animation to solution steps.

e Added other matrix operations.

o Make the navigation menu bigger.

IV. CONCLUSION
It can be concluded the following:

e From 38 respondents in user experience
testing, 50% of respondents (19 respondents)
stated that the matrix application is easy to use,
42% of respondents (16 respondents) stated the
matrix application is very easy to use, 5% (2
respondents) stated the matrix application is
difficult to use, while the rest, 3% (1
respondents) leave the empty answer.

o 60% of 38 respondents (29 respondents) stated
that the solution steps feature is the most
interesting feature of the matrix application.

After using the matrix application, 97% of
respondents (37 respondents) stated that they
are improving their understanding regarded
atrix operation.
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Abstract—Android has been updating the system of every
version it releases. The addition of Application
Programming Interface (API) is done every time Google
releases a new Android operating system. The availability
of APIs for third-party applications provides
opportunities for developers to be able to monitor
Android smartphones. Just like Google Device Manager
which can instruct Android smartphones
internet network, however, it still has a defi
if the target smartphone in a state of inagtive
this research, the author utilizes SMS
process instructions and access the syste
purposes. The results of this researc
then user can instruct Android s
photos, get current location, ring, dele
set screen protection, and backup c@
messaging reliability. This application
Android Lollipop 5.1 (API Level 22) or a
has enough API to support system functiona

Index Terms—Android, Remote Access, Application
Programming Interface (API), SMS, GPS

l. INTRODUCTI

Android is a collection of open source s
includes operating systems, mid a
applications along with a set pplicati
Programming Interface (API) for writing mobile
applications that can shape the look, feel and function
of a mobile device [1] . Android has been updating the
system of every version it releases. For example,
Android Marshmallow (APl 23) has provided
fingerprint recognition APl support that allows users to
use their fingerprint to open devices, Play Store
authentication, and third-party application
authentication. With these features will make users
more "aware" of the activities undertaken by the
application in the Android system.

Although on the Android operating system has
available API to run the functionality of a mobile
device, a problem that often arises is when the Android
device is lost or left somewhere. Possible action to help
locate the presence of device left behind somewhere is
by remote access using apps that can access Android
APIs like Android Device Manager provided by
Google. However, these methods still have weaknesses
in remote access that is when the device is in a state of

inactive data packet internet then Android devices will
be more difficult to reach by the user.

Based on the results of data processing
questionnaires about behavior patterns in using
smartphones distributed to 70 respondents, it is known
32.85% of respondents actively use internet data
ets when the device is used only. From this it can
ncluded some people limit his smartphone in
g communication messages. And to monitor
devices using third-party applications
least internet connection. Various studies
done before to deal with such weaknesses as
onducted by Kumar and Qadeer [2], Zhang,
en, and Kim Tai-hoon [3], Kuppusamy and
], Rohitaksha, Madhu, Nalini, and Nirupama
jabi, Pooja, Mantur, and Sneha [6], Gupta and
ddy [7], Dave and Welekar [8], Chandran [9], using
Short Message Service (SMS) service to control
distance Much as did Rayarikar, Sanket, and Pimpale
and Jangseok and Kim Howon [11]. However, in
done by Kumar and Qadeer [2] and Zhang,
, and Kim Tai-hoon [3] the message used
e remote has not been using encryption so
ude the password and the keyword plain
text. Then in the research Kuppusamy and Aghila [4]
have been using the process of encryption and
decryption in the system, but not using the server so
that the response that can be accepted by the user only
in the form of text-based information.

Another problem can also arise when a smartphone
is lost. Someone can turn off the power of the
smartphone. This happens because the system on
Android allows the action to power off directly by
using the power off physical button. If the smartphone
has been in a state of death then someone can just
change the SIM card or even factory reset. If the SIM
Card is replaced it will be a problem because the
smartphone can not be monitored either using the
internet or via SMS.

Thus, the applications to be built in this study are
expected to be able to overcome the limitations of the
Internet in conveying remote access instructions so as
to help improve the reliability of information delivery
using SMS services.
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Il.  LITERATURE REVIEW

A. Android

Initially Google Inc. Buy Android Inc. Which is a
newcomer who makes software for mobile /
smartphone. Founders of Android Inc. Worked on
Google to start building the Android platform more
intensively, including Andy Rubin, Rich Miner, Nick
Sears, and Chris White. On November 12, 2007 Google
with Open Handset Aliance (OHA) released Google
Android Software Development Kit (SDK). SDK
packages released for developing applications are
operating systems, middleware, and major applications
for mobile devices. With the release of the SDK opens
opportunities for developers to develop an Android-
based app [12].

B. Android Application Components

The Android app is written in the Java
programming language. Java code is compiled together
with the data files required by the application where,th
process is packaged by tools called "apt tog

can later be installed on mobile devices
types of components in the Android ap
service, broadcast receiver, and con

Activity will present User Interfé
user can do interaction. An Android af
one activity, but most applications have
that depend on the application's purpose a
of the app itself. To move from one activity t0a
activity can be done using a trigger such as click the
button on the application screen.

Service does not have a Grap
(GUI), but the service runs in th
example in playing music, the servi
or retrieve data from the network,
must be in its parent class. When a music player is
playing a song from an existing list, the app will have
two or more activities that allow the user to play while
selecting a new song. To keep music running an
activity can run the service.

Broadcast receiver functions to receive and react to
deliver notifications. Examples of broadcasts such as
timezone notifications have changed, batteries are
weak, images have been taken by the camera, and
others. Applications can also initialize a broadcast such
as providing information on other applications that
there is data that has been downloaded to the device
and ready for use.

Content provider creates a specific set of
application data so that it can be used by other
applications. Data is stored in system files such as
SQLite database. Content provider provides a way to
access data required by an activity.

C. Java

According to Budi Raharjo, Imam Heryanto, Arif
haryono [13] java is a programming language that can
be run on various computers including mobile phones.
This language was originally created by James Gosling
while still at Sun Microsystems is currently part of
Oracle and released in 1995. This language adopts
many syntaxes found in C and C ++ but with a simpler
object model syntax and support of lower-level
routines That is minimal. Java-based applications are
generally compiled into p-code (bytecode) and can run
on various Java Virtual Machines (JVM).

D. SMS Service

SMS Service (SMS Service) is a non-real-time
service where a short message can be submitted to a
destination regardless of whether the destination is
active or not. If detected that the destination is inactive,
the system will delay delivery to destination until the
destination is active again. Basically SMS system will
guarantee the delivery of a short message to get to the
pation. Temporary delivery failures such as
objectives will always be identified so that
ssage retransmissions will always be made
le is imposed that short messages that have
certain time limit must be deleted and failed
14].

Rivest, Shamir, Adleman)

978, Rivest, Shamir, and Adleman made an
gorithm for the numbering theory of a public key
cryptosystem. This algorithm is known as RSA
cryptosystem. RSA is one of the most commonly used
ic key,cryptosystems. Encryption and decryption
| data lies in the difficulty to factarize the
odulus n.

ral, RSA method algorithm has three
procedures, namely the creation of keys, encryption,
and decryption. In the key creation procedure is
generating public keys and private keys. The public
key will be used for the encryption process, while the
private key will be used for the decryption process. In
the encryption procedure, the public key will determine
how the text transformation in the encryption process
takes place. In the decryption procedure, the private
key will determine how the text transformation in the
decryption process takes place.

I11.  RESULTS AND DISCUSSION

In this chapter contains the stages of research
conducted. The stages consist of system overview
which will be explained in system block diagram,
system analysis and design, remote access method
analysis using sms, and use case remote access system
diagram.

A. Overview

An overview of the application to be made can be
seen in Figure 1.
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Fig 1. System Overview

In general the workings of Android smartphone
remote access system using SMS can be explained as
follows: input comes from user interface (user
interface) or from active Android system broadcast
message. Upon receipt of input, the application system
will communicate with the Application Programming
Interface (API) on Android smartphones aimed at
accessing camera resources, contacts, GPS, and_othe
to process inputs. After successfully proe
input, when generating data output then
be sent to the server.

B. System Analysis and Planning

The system to be built is the apy
access Android smartphone usin
Service (SMS) service. The system
seen in Figure 2 below.

Web Server

4

7

Smartphone 1

-]

Smartphone 2
T
kg — @ — g

A =l A

SMS Network

Fig 2. The Concept Of The System To Be Built

The system model built has the following stages to
monitor Android smartphone using SMS service:

1. Stages of choosing instruction. Users will choose
the features provided by the system and then will
be formed plain text in the form of URL with
parameters.

2. The public key reading process of the server that
the user gets when logging in using his smartphone.

3. The plaintext encryption process becomes
ciphertext using a public key that has been
previously obtained. After encryption is done the

addition of the '$$' validation symbol at the
beginning of the text to recognize whether the SMS
is an instructional SMS or not.

. The process of sending SMS encrypted instructions
via SMS network. The built system will charge the
cost of sending SMS to the users as much as one
SMS.

. The ciphertext decryption process uses the private
key obtained simultaneously with the public key
when the user logs into the system. If the message
is decrypted with a different key pair then the
system can not execute the remote instructions.

. The process of reading the parameters that exist in
the URL stored in the plaintext to then executed the
command.

. The process of uploading content when remote
instructions is to capture photos, current location,
or back up contacts.

nalysis of Remote Access Method Using SMS

emote access method of the built application
into several stages which will be explained

on of remote access instruction menu

system to be built there is an instruction
at can be used for remote access process
d smartphone. The list of instances that can be
d to remote Android smartphones can be seen in

Table 1 below.

Table I. List of Remote Access Instructions

Explanation

Access the available camera
to take photos.

Search for the latest
Android smartphone
location.

action_current_
location

Draining Android

action_ringing smartphone.

action_erase_ Delete the files stored in the

external external directory.
action_wipe Perform wipe on Android
smartphone.
Locks the Android
action_lock smartphone according to the
settings applied by the user.
action_lock _ Resetting user's Android
new_password smartphone protection.
action_get_ Back up smartphone
all_contacts contacts
. Back up the contacts stored
action_get_

sim_contacts

on the SIM Card
smartphone
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Instructions Explanation
sim_card_ Used to detect the change of
changed SIM Card

2. List of system authorization requirements

Each feature provided has different resource
requirements. At this stage is to define what access is
required for system functionality to run. The need for
system permissions can be seen in Table 2 below.

Table 2. List of Instruction Access Requirements

Instructions
action_

Access Requirement
Access camera hardware,

available_camera internet data  packets,
storage

action_current_ Access GPS, internet data

location packets

action_ringing Audio access

action_erase_

Storage access

external
action_wipe Device admin ac
action_lock Device adm
action_lock .

Device adm
new_password
action_get_ Access ¢
all_contacts internet d
action_get_ Akses bac
sim_contacts data interne
sim_card_ Access  read
changed access send SMS

3. Formation of Instruction Objects

The instruction will then be formed into
accessible object. The object form i
is using the URL format so that it
the parameters. These parameters
type of instructions and messages
convey to the target smartphone. In Table 3 the
following are instructions that have been formed into
URL objects.

Table 3. Example of URL-Based Instructions

Instructions (URL Format)
https://catch.id/?action=action_available camera
https://catch.id/?action=action_current_location
https://catch.id/?action=action_ringing
https://catch.id/?action=action_erase_external

https://catch.id/?action=action_wipe

https://catch.id/?action=action_lock

https://catch.id/action=
action_lock_new_password&msg=pass

https://catch.id/?action=action_get_all_contacts

https://catch.id/?action=action_get_sim_contacts

After the instruction is converted into a form that is
accessible to the resource then the next step is how to
secure the instruction. One way that can be used is to

use cryptography. In this research cryptography
method used is RSA (Rivest, Shamir, Adleman). The
RSA method works using asymmetric keys that can be
used for systems involving multiple parties for the
encryption process. In the system built using RSA 512
bit method which can accommaodate plaintext along 64
characters. In Table 4 is an example of ciphertext
output from the image capture instruction generated
through RSA 512 bit encryption method that is as
follows.

Table 4. Example of Instruction Encryption Process

Instructions (URL Cipher Text
Format)
https://catch.id/?actio | NjgsFhXSZN5JF/Qdsav
n=action_available_c | WYQqJKNrAzLV4ymOuM

amera pePcA/lwlgR+BIRmAYe
kshbKlIcaPX0O2+Iglum/oZ

5RMzMEEWUQ==

Cipher text in Table 4 is not directly sent to the
smartphone. Cipher text will be inserted symbol

advance so that SMS validation can be done. If
done then the system will try to decrypt on
ing SMS. In Table 5 is an example of the
tion to access the front camera ready to be
arget smartphone.

Sample Results End Message Instructions

The symbol “$8$” + Cipher Text
$NjgsFhXSZN5JF/QdsavWY gIKNrAzLV4ymO

uMpePcA/lwigR+BIRmMAY ekshbKlcaPX0O2+Iglu

m/0Z5RMzMEEWUQ==

DL Event Listener Analysis On Remote Access System

n/ the system on Android receive incoming
ges then actually the message will be
broadca to all applications that use SMS listener
feature. Furthermore, the application will try to sort
whether the SMS message has something to do with
the system built or not. If the SMS contains the symbol
"$$" it will be decrypted SMS messages starting from
the third letter after the symbol "$$". Decryption is
done using private key so as to generate plain text in
the form of URL which can be accessed by its
resources. The system will try to read what parameters
are attached to the URL of the decryption and then
process according to the algorithm of each instruction.

The same is true for the SIM card replacement
notification feature. When there is a change in
smartphone status such as from airplane mode to be
connected to the internet then the Android system will
broadcast messages to all applications that can listen to
the event. Next the application will try to read the
unique ID on the SIM card and compare with previous
data to know whether there is a change of SIM card or
not. As in Table 6 it discusses the listener on the
system.
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Table 6. Event And Listener On Remote System

Event Listener
action_available_cam | 1. Indexing the number
era of cameras available.

2. Open camera

hardware access

3. Take a photo

4, Save the photos on
external storage

5. Upload photos to the
server

6. Repeat step 1 until the
entire  camera s

accessed.
action_current_ 1. Check the GPS status.
location 2. Make a connection
using
3.
action_ringing 1.
the syst
action_erase_ 1. Take €
external directory
2. Perform a recursive
deletion
action_wipe 1. Che
is
per
2. Do
to
permission
action_lock 1. Check whether there
now is admin  device

permissions or not

2. Lock the smartphone
if it is known to have
obtained permission

action_ 1. Check whether there

lock_now_ is admin  device

new_password permissions or not

2. Update the password
if it is known to have
obtained permission

action_get_ 1. Read smartphone

all_contacts contacts

2. Create a file and fill it
with read contact data

3. Upload file to server

action_get_ 1. Read contact data on
sim_contacts SIM Card

Event Listener

2. Create a file and fill it
with read contact data

3. Upload the file to the

server
sim_card_ 1. Read the ID on the
changed SIM Card
2. Compare with
previous ID

3. Incase of change then
send notification to
the trusted number if
available

E. Use Case Diagram Remote Access System

Use case diagram of remote access system consists
of 19 use case that is make account, help signing in, log
in, log out, edit profile, create sms monitoring
instruction, scan QRcode, show remote monitoring
result, broadcast receiver filter, SIM card change
potification, reset password, wipe smartphone,
phone key, ringing, delete directory files, take
back up contacts, get current location. The use
am can be seen in Figure 3 below.

System

D TR
2 (_ logout ) =
o <<indude>p..c (_Editproflle )
_ Help Signing In > T <<indudez . —
ot - s

i <G> ganqReode
Login e s —
5 . <<indudés

S W R A T
<<indude>> ’ < Create SMS Monitoring Instructions >
(S Create SN Mosoring TAtnclions SIS

-\wg r 2 ccindudess "
PRI A _—

— o
e wte Monitoring Resul!i_’_/\’

Notification of SIM Card Change )
eaimeITRa .

------ <<edend>>

e P S Ry e
R Foonmerd 5 Wi Satose Lok Satylods

<<extend>>

S Deletediectoryfles

C mngng D =
= T Deletediedoryfles
<<extend>> i

<<extend>>

>> b
e — e
(&2 lwoj:» <w> <_Get Current Location >

Fig 3. Use Case Diagram Remote Access System

F. System Implementation

Implementation stage is the stage where remote
access application of Android smartphone using Short
Message Service (SMS) service is ready to be
operated. This step will also explain the
implementation of hardware, software
implementation, and implementation of applications
and system interfaces.

F.1. Hardware Implementation
The hardware used to test the application is as
follows in Table 7:

Table 7. Hardware Implementation Testers

No. Hardware Specification

Quad-core with 1.2 GHz

1. Processor speed

2. | RAM 3GB
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No. Hardware Specification
3. | Screen 5inch

4. | Storage 40 MB

5. | Camera 16 MP & 3.7 MP

F.2. Software Implementation
The software used to test the application is as
follows in Table 8:

Table 8. Software Builder Implementation

No. Software Specification
1. | Computer Windows 8.1 Pro
Operating
System
Android Studio | Versi 2.3.2
Android SDK | Level 22 and above
Programming Java, PHP, JSON
language
Database MySQL
Operating Android LoMlif6}
System (API Leve| 2
Smartphone

F.3. Application Implementation

Remote Android smartphone a
Short Message Service (SMS) se
installation process through Google Plg
android smartphone. Users then log in using
account for multiple smartphones so the remote access
process can be done.

F.3.1 Interface Implementation
The interface is a means for usefsto interac
system. Implementation of the interface of
smartphone remote access applica ng“Sh
Message Service (SMS) service is as follows.

1. Main Display Interface

The main display interface is used to log into the
system using a username and password. Once
successful, a homepage display is used to view the
results of remote access in the form of images,
locations, and contacts.

Fig 4. Main Display Interface

reate SMS Instruction Interface

interface is used to select what instructions
e which smartphone to monitor.

You can make your smartphone
ringing with SMS instruction.

© O ©

a =

Fig 5. Create Sms Instruction Interface

G. System Testing

Testing is done in order to find errors and
deficiencies in the software being tested. With the
testing then it can know whether the software is made
already meet the criteria in accordance with the
purpose of software design. Testing is done by black
box testing techniques that focus more on finding
functional fault program.

Black box testing is performed for authentication
functional components, broadcast message filters,
SMS instruction making, profile editing, SMS sending,
settings, and QRCode image scans. In this test is done
by using seven different smartphone to measure the
accuracy of application success. The percentage of
success of applications on different devices can be seen
in Table 9 below.
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Table 9. Results of Tests Against Smartphones

Average = (72/85) *100% = 84.7%

Smartphone API Level Success The fourth question: Does the remote access

Samsung A3 2017 23 100% application of Android smartphones using this SMS
. . "

Sony E5 > 98% service have an appealing look?
Xiaomi Redmi 4 23 100% SS S RR KS TS
Samsung J5 2016 23 100% 3 11 3 0 0
Sony C4 23 100% Average = (68/85) *100% = 80%
Xiaomi 5 23 100%
Samsung J7 Prime 23 100%

Based on the results of testing of several android
smartphone it can be concluded that the application can
run on different smartphones of the type, it's just that
there are weaknesses of the Sony E5 smartphone is not
supported with a complete API on its Android Lollipop
operating system which causes the application to crash
when reading Contact information. In addition to the
shortcomings it was found that all §
applications can run well on seven androig
used when testing.

In addition, testing was also cond
2017 by distributing questionnaires;te
using smartphones with the Androi
Lollipop (APl Level 22) and ab
provide varied answers, but from
obtained can be concluded that the re
with the existence of this applicatio
remote access its Android smartphone.

Table 10. Beta Test Results

The first question: Does the pr
access application Android smart
service can facilitate you in

smartphone?
SS S RR KS TS
8 8 1 0 0

Average = (75/85) *100% = 88.2%

The second question: Is the presence of remote
access application Android smartphone using SMS
service can facilitate you in getting notification of
change of SIM card (SIM Card)?

SS S RR KS TS
3 12 2 0 0
Average = (69/85) *100% = 81.1%

The third question: Does the remote access
application of Android smartphones use this easy
SMS service when in use?

SS S RR KS TS
4 13 0 0 0

Based on the results of beta test calculations that
have been presented in Table 10 it can be taken some
conclusions of test results are :

1. Users find it helpful in remote access their
Android smartphone. Due to the presence of
this application then the limitations of internet
media in interacting with smartphones for
remote access purposes can be equipped.

2. Users feel helped by the notification change

feature of his Android smartphone. Due to the

presence of this application then the
placement of an unwanted SIM Card can be
oided.

is application is easy to use because it uses

same concept as making SMS in general

is app has an interesting look.

IV. CONCLUSION

e conclusions and suggestions obtained from the
Its of this study are :

A. Conclusion

asedqn the results of research, analysis, system
and implementation and system testing, the
nclusions can be drawn :

lications that have been built to facilitate
users in performing remote access Android
smartphone because with the presence of this
application then the limitations of internet
media in interacting with smartphones for
remote access purposes can be equipped.

2. Applications that have been built can help in
providing a notification when there is a change
of SIM Card so that the replacement of
unwanted SIM Card can be avoided.

B. Suggestion

In this research needs to be done further
development and refinement in order to improve
system security and user privacy involved in it. The
suggestions on the development of this application for
the future is as follows :

1. The application development on smartphones
that have Android operating system architecture
is different from that unveiled by Google
because the app is not fully suiTable for some
Android devices on the market.
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2. An adjustment is required if a new operating
system has been released because the app may
find it hard to reach an API that works to access
Android smartphone hardware.
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Abstract— Creative industries and tourism is one sector
that is easiest to improve the condition of the economy of
a region. This study discusses the information
distribution service usage model of mobile application
technology using Location Based Service (LB
Global Positioning System (GPS) in the deve
creative industries through integration wi
tourist destinations. By using the technalog
based services and global positioning sy
developed and implemented on the
geographic information systems and
android, then the those creative i
material and guidance in util
technology as a means to promote the b
industries it has to be more effective and

Index Term—Geographic Information Syste
Industries, Mobile Android, GPS, LBS.

l. INTRODUCTION

The development of technology has ry
rapidly, especially information and com
technology. With the development of informati
communication technology, the use hanes
the world today is growing very rapidly. This is due to
the high will communication needs to obtain
information that can be fulfilled with the smartphone.
In the society of creative industries and tourism, their
business will not be separated from the information
technology that is used when the process of sale
transaction [1].

Bandung Raya area consisting of Bandung City,
Bandung Regency, West Bandung Regency and
Cimahi City, from the past until now has been known
by the public in Indonesia as a city of tourist
destinations and producers of creative industries.

Currently near the tourist destination, also there are
also places that provide souvenirs. This is because
every tourist who has been traveling, also most
certainly buy souvenirs. Lots of results from the
creative industry into a souvenir product. Usually for
the creative industry products contained in the tourist
location of Bandung Raya area is produced by local

communities or creative industrial centers of Bandung
Raya region itself.

Most of the tourists who visit tourist sites, not
knowing some of the products of creative industry
inesses are also sold well it was right where the
or are located close to the tourist sites [2]. That
se the main goal is still a destination tourist
s, not creative industries. In addition, the
formation that is delivered to the tourists
ral creative industries can also be found and
the location of tourist attractions, means
eative industry businesses are still based on

al of tourists to the location of tourist

At this time almost every smartphone is equipped
with features Global Positioning System (GPS) sensor.
The function of that GPS itself is a system where it is
ermine the position of a location. With this
y people use it both to know the route of
ell as find an alternative way or the latest
ons whether stuck or not. Many are also
to find information about tourism or
creative industries in certain cities, especially in
Bandung Raya area.

This research will create an application web and
mobile android where the application is used to
facilitate the tourists to know the good information
about the object of tourism in Bandung Raya area
along with the creative industries located adjacent to
the tourist attraction. In addition, this research can also
help the tourists and search by the results of the
creative industry in terms of searching the desired
location using android smartphone and web-based.

This application can also indirectly help increase
the promotion of the tourism sector of an area as well
as the creative industries generated by the community.
It is also expected to improve the welfare of the
community from the sale of creative industries and
increase the level of tourist visits.
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Il.  LITERATURE REVIEW

A. Creative Industry

Based on the trade department of the Republic of
Indonesia, the creative industry is an industry that is
derived from the utilization of creativity, skill, and
talent of individuals to create wealth and jobs through
the creation and utilization of creativity and
inventiveness of the individual.

The government of the Republic of Indonesia
through the Ministry of Tourism and Creative
Economy has identified the scope of the creative
industry includes 15 sub-sectors. Sub-sectors, namely
advertising, architecture, market art, crafts, design,
fashion, video, film and photography, interactive
games, music, performing arts, publishing and
printing, = computer  services and  software,
broadcasting, research and development, and the last is
culinary.

B. Systems Theory

According to research Fanny and Eko4
two groups of approaches in defining the s
is emphasis on the procedure and there
on the component or element Turba
“The first opinion stressing the s
"The system is a collection of elem¢
achieve a certain goal". A secon¢
procedure stressed system. "The syste
procedures that are interconnected, ga
to perform an activity or to accomplis
goal.”

C. Information Theory

Information is data that has bee
gives meaning and value to the recipient.
according to Jogiyanto [5], information is
processed into a form that is mor
meaningful for those who receive. It
the data is the raw material, while the information is so
material or material which is ready to use. Indicators
that can be used to measure the quality of information
is the relevance, timeliness and completeness [6],
accurate [7], and understandability [8] [9] of the
information produced.

D. System Design

The design of the system is a stage in building a
system after the stage of system analysis and system
development cycle. This stage defines the functional
requirements and describes a system to be built. In
designing a system can use a structured modeling using
graphs or charts, or using the concept of object-
oriented.

E. Location Based Service

Location Based Services (LBS) is an information
service that can be deployed using mobile devices over
the internet and mobile networks and utilize the ability
of the locator on mobile devices. LBS works to utilize

the location of the device to provide information about
the location using the Global Positioning System
(GPS).

F. Global Positioning System (GPS)

Global Positioning System (GPS) is a navigation
system or a satellite-based positioning. This system is
designed to provide information on the position and
time continuous throughout the world, regardless of
time and weather. GPS positioning is described using
X and Y coordinate values where the value longitude
and latitude. This system is used to determine the
position on the surface of the earth with the help of 24
satellites that transmit microwave signals to Earth.

GPS systems work is to transmit signals from GPS
satellites to devices that may be present on a
smartphone that already has a GPS feature. GPS
requires transmission of three satellites to obtain two-
dimensional information of latitude and longitude, and
4 satellites to three-dimensional (latitude, longitude,
nd altitude). Because GPS satellites rely on the work,
se is recommended in the open. The use indoors
e that hinder way satellite, the GPS will not
urately and optimally. Location Based
BS) is an information service that can
se mobile devices through the Internet.

1. RESULT AND DISCUSSION

hitecture Design Analysis Model

e analysis aims to identify the system
architecture that will be built based on two subsystems
web and mobile. The system architecture in this
research can see in figure 1.

D e— —

Halaman Web Administrator

I
o Request 1

Database
Server

Request

Fig 1. Overall Architecture Systems

The explanation of fig 1 system architecture above,

namely:

a. The web sub admin system requests data requests
to the server via the internet network.

b. The server receives a request for data requests and
retrieves data on request from the database.

c. The server sends the requested data over the
internet to the admin computer.
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d. Mobile device users request data to the server via
the API.

e. The server receives the request data from the server
and determines the requested type of request.

f. If the server receives a data request then the server
will retrieve the data in the database.

g. Once the server receives the requested data the data
will be returned in JSON form for the user-
processed mobile device.

B. Design Non Functional Requirement Analysis

Analysis of non-functional requirements on these
systems includes software analysis, analysis of
hardware and thought.

1. Product Requirement

Here are a non-functional requirements based on
product classification requirement.

a. The system built has two subsystems: web and
mobile.

b. The system is built using a minimum o
operating system version 4.0 Ice Cre
and built with minimum software requi

b) Web server version 1.1.7 XAl
¢) The code editor such as Notef
d) Android Software Develo
framework android

C. Model Functional Requirement Ana

Functional needs analysis system will be
in this research is divided into two parts, name
functional requirements analysis web and mobile.

C.1. Web Requirement Analysis

be seen in Figure 2 below:

—Data Login- Data Adminl
T_admin
Info Logi Data Admin—
Data Tour Data Tour

Admin Tcur Da(a

Processmg

Tour Data Tour
T
Creative Industry Data- 20 Data Tour
- Data Tour
Creative | X E— ‘
industry Data Creative Industry Dater  T_Creative

Creative Industry Informatiol 1ocessingé—Creative Industry Data— T_Tour
—Data Tour- 10 Data Tour. T

Search for

tourist spot

Tour Search Info date Data Tour
Creative Industry Da 5o\, Crelive Industry Datz——
— Seanchof Creative Industry Data—
[VISIIO!S earch o
. creative Data T
Tour Search Inf dustry Data o
District Data Places of Interest: 60 Data Tour
Filtering of
tourist spot
Travel Filtering Inf data Data Tour

Data Tour

Creative Industry Data 70 Creative Industry Data——
Presentation Creative Industry Data——
of Data Web Data Tour
Data Tour Service

Creative Industry Data Data Tour

[>1

Fig. 2 Data Flow Diagram

ta flow diagram in Figure 2 describes the
ies of the website based backend system.
ite system can be used to view tourist
on and creative industries in Bandung Raya,
be used as the backend system for master data
sing applications, such as tourism data

processing, creative industry data processing, and user
processing. Website application is used by an
administrator who in this research is the officer from

Functional needs analysis this|site in
flow diagram to explain the flow
Explanation of the data flow diagra

represented by Use Case diagram can be seen in figure
3 below:

ism Department from every region.

Android Requirement Analysis
un al needs analysis mobile android is

System

View Tour Details
<<lnclude>> W <<Include>>
il '
§1fr;:lm>> |
o4 <alngludes> View Maps

]
I

. Business

View Place of Business ek

<<Include>>

1
: <<Include>>

View Map Places of
Business Place Route kS ----- Business
<<Include>>
ding Data to the
AP|

Receiving Data from APL

View Category
Places of Interest

Web Senice

Fig 3. Use Case Diagram Mobile Android
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The actor's explanation of the use case diagram is
that the user actor has the authority to use functionality
at the user interface level, whereas the actor web
service as the provider of the data source API and runs
in the background. Android system users can only view
the data only, cannot perform the process of data
processing as can be done on the website.

As for the definition of a use case diagram in figure
3 above are shown in table 1.

TABLE I Use Case Diagram

No Use case Description

View Places of The sygtem dlsplgys a list
1 Interest of tourist attractions and

can be selected by the user.

View Category The  system  displays
2 | Places of categories of attractions

Interest g '

View Tour The system displays detail
3 . .

Details on selected sites

The system
service road
attractions
location.

4 | View Route

5 | View Map
View Places of
6 .
Business
Business Place
7
Route
been users
The syst
8 Route Place of | service r
Business business
location.
View Map The system displays a map
9 | Places of . .
] of the business location.
Business
10 Sending datato | The system sends the data
the API via the APl web service
11 Receiving Data | Receiving Data from API
from API Web Service

D. System Implementation

A scenario from an explanation of system
implementation in this research is divided into three
parts, that is website implementation for the visitor,
website implementation for administrator and
implementation of android mobile for society.

D.1. Implementation of Website System For Visitors

Users as a public can open url address
http://bandungraya.umkmbandung.com on the
browser. The initial view of the main page of the
website for the end can be seen in figure 4 below.

Fig 4. Main Website of Visitors

On the website, visitors can see other menus such
as tourist attractions, creative industries and filtering
information in accordance with the wishes. An
example of the result of information filtering can be
seen in figure 5.

Filterisasi

Fig 5. Filtering Information

D.2.  Website  System  Implementation  For

site page for this administrator is used by
ator who is an employee of the department
r employees of the department of industry
data processing on the website. The
discussion on the system page for administrators
consists of login, admin data processing, tourism data
processing, and creative industry data processing.

Before entering the administrator page, the system
requires to log in first as shown in figure 6 below.

BandungRaya

Fig 6. Administrator Login page
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If the login is successful, it will automatically be
directed to the dashboard administrator page as in
figure 7.

Coppight © 2816

Fig 7. Dashboard Administrator Page

One of the facilities that can be done by the
Administrator is to do the detailed processing of tourist
attractions as in figure 8.

Detall Data Tempat Wisata

£ Dtanmm
- Bandung Wetan
+-88010661

£ 107.0050890

henerkstnn £mas maupsn sty
S0y ot vanghin 2baes s=vmsr beh 2 nghisy Biba menai | anak
mhatars ot g S Ade § Lirga vasg hanis il don gas

kil naba bjams et sbirio o it Bandurg Shuuin sisisesen mancs
ek yiweg sengaje nerbanjar aven & ssemiihi

Fig 8. Processing details of tou

D.3. Implementation of Android Mob
System

Applications built in addition to web-based, also
built with mobile-based android. This is due to the need
for a Global Positioning System (GPS) sensor feature
that can only be accessed through a smartphone. The
following will explain the use of android mobile
system that has been built.

Examples of implementation results on mobile
android is a detail page of the tour that can display
detailed information about the sights and information
about the location of the nearest creative industries
from selected tourist sites. The appearance can be seen
in figure 9.
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“oninmg
Bandung -

Maonuenen

x Rakyat

Xizans e Batara Hotel o 2
e . Liyng &

Kebun Binatang Bandung
Jakan Ketun Binatang No 6, Lebak Siltwang, Coblong
Bancung. Jawa Barst

Googh
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. 2 Katun BInglang Bandung menpakan sslah 48ty bk wisits
" Advent 1 alam flora dan founa o Kota Bandung Jaws Barat, Indonesa
s Monurnen
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" Medel Jeparn Tasik Muda
Usaka mebol jepara
% & oetubur o
Z  xwanaDeGatara Hetel o
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Fig 9. View Details of Places of Interest

In the android mobile applications are also provided
facilities for detailed routes that can be taken if you
ant to go to the destination. The route for example
2 seen in figure 10.

. o0 m

4 JI. Siliwangi
i Gg. Siliwangi Dalam Il =

-

Fig 10. View detail route

E. System Performance Testing

This test is done to determine the speed of data
retrieval and data transmission of applications that
have been built. Testing is done with the help of
Apache JMeter support device. With this application,
we can simulate how many users will connect to the
application. In this test, it is assumed that there are 20
users. Where the pause between users accessing the
app is 1 second. Figure 11 describes the performance
of data transmission in the form of graphics delivery
and data reception from mobile android to web service
that has been built.
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Fig 11. Web Service Graph Performance

It can be seen in the graph that the average speed of
response is 124ms. For the minimum time or the fastest
is 16ms and the maximum time is 1.003ms. it can be
concluded that the performance of data delivery to web
service that is built is good.

IV. CONCLUSION

the people for find information about ¢
and tourism in Bandung Raya area.
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alternative actions to achieve a particula
movement of the number of passe
transportation mode, making the
booking application also increase. A
required to determine which airpla
application to use. This research disc
choosing an airplane ticket booking a

of quality in use. The processed data is obtained from the
geometric average of three respondents ie representatives
from information technology expe
travel agent. Analysis and data pro
choice tools. This research assesses
of the three airplane ticket booki
application names are not displayed.
feared to have a negative effect on the existing business
competition. This research has generated the sequence of
applications that have the highest value so it is
recommended to use.

Index Terms— AHP, E-Ticket,
ISO/IEC 25010:2011, Software Quality.

Expert Choice,

l. INTRODUCTION

Decision-making is the process of selecting
alternative actions to achieve a particular goal or goal.
Many approach methods can be used in Decision
Support Systems. One method that can be used is by
using Analytical Hierarchy Process (AHP) method.
AHP is an excellent and accurate tool in making
decisions [1].

Several other studies have also implemented the
AHP method. Ko¢ and Burhan's research, [2] uses
AHP to help locate stores, whereas Magdalena [3] has
selected digital library applications for college
environments using AHP methods. In the field of

ent, AHP can help determine the residual
f operations in one of the civil service
es [4], assisting the Culture and Tourism
revitalizing the cultural heritage [5],
ng the performance of red pepper

ddition, AHP is also implemented in human
fields that can be used in the selection of

9], and according to Tanti [10] AHP can also be used
in the selection of outstanding employees.

arch needs to be done because the people
a who use airplane transportation has
he high number of people who use air
n also has an impact on the use of air ticket
iders, either through travel agents or airline
ticket online. Currently a lot of application service
provider website to make airplane reservations. Based
on information from Alexa Internet, the most frequent
order from airplane ticket booking service website in
April 2017 in Indonesia is Application A with
sequence 91, Application B sequence 197 and
Application C order to 288.

Providers of online airplane ticket booking in
Indonesia are quite a lot and will increase in the future.
It will also confuse the people to choose which
applications are recommended to use. A system
assessment is required to determine which ticket
booking application to use. To make the selection of
air ticket booking application that best suits the needs,
certainly not necessarily can be easily determined.

The quality measure in the use of a system or
application in Systems and software Quality
Requirements and Evaluation (SQuaRE) can use
standardization of ISO / IEC 25010: 2011 metrics
measurement of quality in use. ISO / IEC 25010: 2011

IINMT, Vol. IV, No. 2 | December 2017 [iF3)



can be used to determine the quality of ERP systems to
be selected [11], while Rafique [12], describes the data
quality framework in 1SO.

Il.  LITERATURE REVIEW

According to Saragih [13], Decision Support
System (DSS) is an interactive information system that
provides information, modeling, and manipulating
data. Turban decision support system in Arbelia
research [9] is a computer-based information system
that combines models and data to provide support to
decision makers in solving semi-structured problems
or dependency issues involving the user in depth.

According to Saaty in his research Rochmasari et
al. [13] Analitycal Hierarchy Process (AHP) is a
comprehensive decision-making model taking into
account the qualitative and quantitative aspects.

In solving the problem with AHP there are several
principles that must be understood, here are the basic
principles of the AHP method based on so
conducted by Andri [14] as well as Sestri's
of which are creating hierarchie
alternatives assessment, determining
and consistency.

The steps of the AHP method a
[15], Dimas [5], Rosmawanti [16] a

1. Define the problem and dete
solution

2. Create a hierarchical structure
3. Determining the priority of the elements
4. Calculate the consistency ra

AHP can also be used in a group

. i0 test
itisnot r
that the source of its input value be from one jper
only. For more than one responde Iculat

results should be combined using geometric or
geometric mean [17]. Riyanto [18] explained that
brainstorming and sharing ideas and insights often
resulted in better understanding and understanding of
the problem, rather than on a single decision maker.

The final value obtained is then performed the
average geometric assessment (geometric mean). To
calculate the average value of the geometry, the value
must be multiplied, and from this result is then drawn
the same rank root as the number of the person who
gave the judgment. Here is the equation of the
geometric mean.

G =VX1.X2.X3..Xn @)

Where :

G = Geometric average searched

X1, X2, Xn = Assessment of respondentsto 1, 2to N
n = Number of a respondent component of the
assessment.

The model used to assess software quality is the
ISO / IEC 25010: 2011 model. ISO / IEC 25010: 2011
is one of the international standard methods used to
assess the quality model of a software released by 1SO
/ 1EC. ISO / IEC 25010: 2011 is actually a revised
document of 1SO 9126-1: 2001. The ISO / IEC 25010:
2011 model can be used to evaluate software quality
based on two common dimensions: quality in use and
product quality.

To assess an application based on metrics quality
in use, there are several characteristics that are viewed
from the perspective of a user, among others
effectiveness, efficiency, satisfaction, freedom for risk
and context coverage. While in the product quality
dimension, where the process refers to the
characteristics of a software product, it has several
elements that include functional suitability, reliability,
operability,  performance efficiency, security,
compatibility, maintainability, and portability.

Quality in use or quality of use is the level at which
duct or system can be used by a particular user to
eir needs in achieving a particular goal with
ness, efficiency, freedom from risk, and
in the context of the intended use. A quality

system usage composed of five
ics, where further subdivided into sub-
stics that can be measured/tested when a
s used/implemented in real terms.

Quality
In
Use

I I I |

Context

risk coverage

e [ Efficiency |

Satisfaction I

Freedom from |

-Usefulness - Context
- Trust
-Pleasure -Health and
-Comfort safety risk
mitigation
-Environmental
risk mitigation

ctiven ~Efficiency

-Economic risk

- Flexibility

Fig 1. Quality Model of System Usage

Currently a lot of application service provider
website that has been working with airlines to make
airplane reservations. Based on information from
Alexa Internet that is a provider of website traffic
information, obtained the order of the top of the ticket
booking service website in Indonesia for the period of
April 2017 frequented by Internet visitors, namely
Application A with sequence 91, Application B
sequence 197 and Application C sequence 288. In
addition to these three websites, of course, there are
many other website providers, but the website is still in
position on the order of the number thousand.

The ticket is a valid proof for passengers to be able
to use the mode of transportation in accordance with
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the mode of transportation and travel time. Electronic
ticketing (electronic ticketing) or commonly also e-
mailed into E-Ticket is an online ticketing system.
Figure 2 is an example of an electronic ticket obtained
from one of the ticket booking apps.

13:40 @ Eandung BDO)

irine Backing Cose (Frik:

SR
XPressils

Husein Sestranasaes cawHaT
Xpress hir
W73 15:35 O Padang [PDG)

Minangiabau Intt

Tunjukkan e-tiket dan
Identitas para Check:n paling lembat Wiaktu Sertera adalah
penumpang saat chack-

in

90 menit sebatum
habarangkatan wahtu bandara setempat

No.  Passengeris] Ticket Type Baggage
Ko Heana Prmrrjreng oo T EdD'PDG
1 By, FAMNY ANDALLA Dawasa kg
z T ALEFA ANZANEKA Anak kg

Fig 2. Example of E-Ticket

I1. RESEARCH METHODS

This research uses Analytical Hierarchy Process
make decisions in the selection of airp
booking applications based on sev
assessment. The research framewo,
research can be seen in Figure 3 belo

Formulating
Problems

!

Conducting
Literature Studies

I

Determining the Structure of
Hierarchy

1. Criteria

2. Sub Criteria

3. Alternative

I

Determining the Responde

b

Designing and Spreading the
Pairwise Comparison Questionnaire

b

Conducting Processing and Testing:
a. Calculating Pairwise Comparison
b. Calculating Geometric Mean
¢. Calculating the Vector Eigenvalues
d. Calculate A Maximum
e. Calculating Consistency Value Index {CI)
f. Calculating Value Consistency Ratio (CR)
g. Checking Hierarchy Consistency
h. Determining Overall Priority Weight Value

I

Implementing With Expert Choice

l

Perform Analysis of Processing
Results and Testing and
Implementation Results

}

Determining Conclusions
and Suggestions

Fig 3. Research Framework

The hierarchical structure used in this research can
be seen in Figure 4.

| Determining Tickets Boaking Application |

Flexbility

Fig 4. Structure of Research Hierarchy

IV. RESULT AND DISCUSSION

es of data obtained in this research came from
ondents who can represent several contexts
tandings. To be specific from the three
can be seen in table 1 below :

Table 1. Research Respondents

Skills / Capacity

Representatives of information
technology experts

respondent Representatives from the
community of user
representatives of airplane
ticket booking applications

online

3rd respondent Representative of travel agent

The results of the assessment of the three
respondents then processed and analyzed by using
Expert Choice tools. The result of computation with a
geometric mean of the three respondents, the merger
value is then calculated eigenvalues for each criterion.
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Fig 5. Eigen Value Calculation Result

The weight of each alternative based on the criteria
and subcriteria of the geometric mean using Expert
Choice can be seen in figure 6 to figure 10.

Combined instance - Synthesis with respect to; Effectiveness
[Goal Determing Aiplane > Effectiveness [L: 401))
Overall Inconsistency = 02

Application & 580
Application B 252 [
Application C 128 [

Fig 6. Weight Value of Any Alter
Effectiveness Criteri

Combined instance - Synthesis with respect to: Efficiencs
(Goal Determine Aiplane > Efficiency (L 275))
Overall Inconsistency = 00

Application & 559
Application B 185 | ]
Application © 256

esponde
e
Fig 7. The Value of Each Alternative Weight 1
on Efficiency Crite e
Figure 12°below.

Combined instance - Synthesis with respect to: Satisfaction
(Goal: Determine Aiplane > Satisfaction [L: 160))
Overall Inconsistency = 01

Agplication 4 439
Application 8262 [
Agplication© 239 [

Fig 8. The Value of Each Alternative Weight Based
on Satisfaction Criteria
Combined irstance - Synthesis with iespect ta: Freedam From Risk

[Goal: Determine Aiplane » Freedom From Risk [L: 07)
Overall Incansistency = 01

Appliation 353
Appliation B 362
Appliation © 275

Fig 9. The Value of Any Alternative Weight Based on
Freedom From Risk Criteria

Cambined instance - Spnthesis with respect to: Contest Coverage
[Goal Determing Airplane > Context Coverage (L .085)
Overal Inconsistency = 01

Application 419
Application 8421 [
Application C 160 [

Fig 10. The Value of Each Alternative Weight Based
on Context Coverage Criteria

The final assessment of the value of each
alternative based on the weight of each criterion and
subcriteria can be seen in Figure 11.

Altematives: Distributive mode IE; I1\_‘|;'||

Application A 531
Application B 274
Application C 195

11. Final Evaluation Results of Each Alternative

d on figure 11, the results obtained from
oice analysis process that Application A has
position with a value of 0.531. The second
sequence is Application B with the value of
he third alternative order is Application C
0,195.

ata source on the AHP method should have a
ency Ratio (CR) value below 0,1 so that the
archy  assessment results are performed
consistently. Based on the results of the calculation
using Expert Choice found that the value of the three
, as well as the results of the combined
using geometric mean, all have values

that the results considered consistent. The
Consistency Ratio (CR) can be seen in

PID Name Overal |wummmtmmm
i | #Factors| 5

i 7= T a—

_1 |Combined /0087 /0080

_2 |Responden 1 219 D214

_3 |Responden2 fifve] 0138

_4 |Responden3 0187 0153

Fig 12. Consistency Ratio Value

Based on Figure 13 it is known that all the criteria,
sub-criteria and alternatives obtained have consistent
Consistency Ratio (CR) value because the value of the
item overall inconsistency = 0.01.

Combined instance - Synthesis with respect o
Goal Determing &irplane Ticket Booking Application
Overall Inconsistency = 01

Application 531 [
Appliation 8274
Application C 135 ]

Fig 13. Final Values and Overall Consistency Ratio
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V. CONCLUSION

Based on the results of research conducted, can be
taken some conclusions :

1. Analytical Hierarchy Process (AHP) method
in this research can provide a
recommendation for us in making the
decision to determine the application of
airplane ticket booking.

2. Based on the software quality assessment
using AHP and ISO / IEC 25010: 2011
metrics quality criteria used, it has generated
the sequence of applications that have the
highest value so it is recommended to use.

3. ISO/IEC 25010:2011 may be used to assess
software quality in terms of quality in use
rating criteria.
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Abstract—This electronic document is a “live” template
which you can use on preparing your IJNMT paper. Use
this document as a template if you are using Microsoft
Word 2007 or later. Otherwise, use this document as an
instruction set. Do not use symbol, special characters, or
Math in Paper Title and Abstract. Do not cite references
in the abstract.

Index Terms—enter key words or phrase
alphabetical order, separated by commas

I. INTRODUCTION

This template, modified in MS Word
saved as a Word 97-2003 document, provid
with most of the formatting specifications ni
preparing electronic versions of their papers.
column widths, line spacing, and type styles are b
in here. The authors must make sure that their paper
has fulfilled all the formatting stated here.

Introduction commonly contains the
purpose of the research, problem identifi
research methodology conducted by the au
been describe implicitly. Except for Intro
Conclusion, other chapter’s title must be explicitly
represent the content of the chapter.

II. EASE OF USE
A. Selecting a Template

First, confirm that you have the correct template
for your paper size. This template is for International
Journal of New Media Technology (IJNMT). It has
been tailored for output on the A4 paper size.

B. Maintaining the Integrity of the Specifications

The template is used to format your paper and style
the text. All margins, column widths, line spaces, and
text fonts are prescribed; please do not alter them.

[II. PREPARE YOUR PAPER BEFORE

STYLING
Before you begin to format your paper, first write
and save the content as a separate text file. Keep your
text and graphic files separate until after the text has
been formatted and styled. Do not add any kind of
gination anywhere in the paper. Please take note of
ing items when proofreading spelling and

s and Acronyms

iations and acronyms the first time
the text, even after they have been
stract. Abbreviations such as IEEE, SI,
dc, and rms do not have to be defined.
s that incorporate periods should not have
1te “C.N.R.S.,” not “C. N. R. S.” Do not
use abbreviations in the title or heads unless they are
unavoidable.

it.
e SI (MKS) or CGS as primary units
un e encouraged).

e Do not mix complete spellings and
abbreviations of units: “Wb/m2” or “webers
per square meter,” not “webers/m2.” Spell
units when they appear in text: “..a few
henries,” not “...a few H.”

e Use a zero before decimal points: “0.25,” not
“25”

C. Equations

The equations are an exception to the prescribed
specifications of this template. You will need to
determine whether or not your equation should be typed
using either the Times New Roman or the Symbol font
(please no other font). To create multileveled equations,
it may be necessary to treat the equation as a graphic
and insert it into the text after your paper is styled.

Number the equations consecutively. Equation
numbers, within parentheses, are to position flush



right, as in (1), using a right tab stop.

[ FO.gydrdp=Ior/(2u)] "

Note that the equation is centered using a center
tab stop. Be sure that the symbols in your equation
have been defined before or immediately following the
equation. Use “(1),” not “Eq. (1)” or “equation (1),”
except at the beginning of a sentence: “Equation (1)
1s...”

D. Some Common Mistakes

e  The word “data” is plural, not singular.

e The subscript for the permeability of vacuum
1, and other common scientific constants, is
zero with subscript formatting, not a lowercase
letter “0.”

e In American English, commas,
periods, question and exclamatio
located within quotation mark
complete thought or name is ¢
title or full quotation. Whe
are used, instead of a bold
to highlight a word or p

closing parenthesis (like this). (A parenthe
sentence is punctuated within the parentheses.)

e A graph within a graph is
“insert.” The word alternati
the word “alternately” (unl
something that alternates).

e Do not use the word “essentially” to mean
“approximately” or “effectively.”

e Inyour paper title, if the words “that uses” can
accurately replace the word using, capitalize
the “u”; if not, keep using lower-cased.

e Be aware of the different meanings of
the homophones “affect” and “effect,”
“complement” and “compliment,” “discreet”
and “discrete,” “principal” and “principle.”

e Do not confuse “imply” and “infer.”

e The prefix “non” is not a word; it should be
joined to the word it modifies, usually without
a hyphen.

e There is no period after the “et” in the Latin
abbreviation “et al.”

e The abbreviation “i.e.” means “that is,” and

the abbreviation “e.g.” means “for example.”

IV. USING THE TEMPLATE
After the text edit has been completed, the paper
is ready for the template. Duplicate the template file
by using the Save As command, and use the naming
convention as below

IINMT firstAuthorName paperTitle.

In this newly created file, highlight all of the
contents and import your prepared text file. You are
now ready to style your paper. Please take note on the
following items.

A. Authors and Affiliations

The template is designed so that author affiliations
are not repeated each time for multiple authors of
the same affiliation. Please keep your affiliations as
succinct as possible (for example, do not differentiate
among departments of the same organization).

ntify the Headings

ings, or heads, are organizational devices that
reader through your paper. There are two
ponent heads and text heads.

onent heads identify the different components
aper and are not topically subordinate to each
xamples includle ACKNOWLEDGMENTS
FERENCES, and for these, the correct style to
use is “Heading 5.”

Text heads organize the topics on a relational,
i igal basis. For example, the paper title is the
t head because all subsequent material
elaborates on this one topic. If there are
sub-topics, the next level head (uppercase
erals) should be used and, conversely, if
there are not at least two sub-topics, then no subheads
should be introduced. Styles, named “Heading 1,”
“Heading 2,” “Heading 3,” and “Heading 4, are
prescribed.

C. Figures and Tables

Place figures and tables at the top and bottom
of columns. Avoid placing them in the middle of
columns. Large figures and tables may span across
both columns. Figure captions should be below the
figures; table heads should appear above the tables.
Insert figures and tables after they are cited in the text.
Use the abbreviation “Fig. 1,” even at the beginning of
a sentence.



TABLE L. TABLE STYLES Number footnotes separately in superscripts. Place
the actual footnote at the bottom of the column in which
it was cited. Do not put footnotes in the reference list.
Use letters for table footnotes.

Table Table Column Head
Head Table col, bhead Subhead Subhead

copy More table copy

Unless there are six authors or more give all
authors’ names; do not use “et al.”. Papers that have

16 . . . not been published, even if they have been submitted
1l . o for publication, should be cited as “unpublished” [4].
o o’ Papers that have been accepted for publication should
i 12f o ® * ] be cited as “in press” [5]. Capitalize only the first word
= 10f o . in a paper title, except for proper nouns and element
.% sl ot ¢ i symbols.
% 6l o* ] For papers published in translation journals, please
S 4 ° | give the English citation first, followed by the original
g o foreign-language citation [6].
2 3 ] [1] G. Eason, B. Noble, and I.N. Sneddon, “On certain integrals
0 . L L . of Lipschitz-Hankel type involving products of Bessel

0 1 2 3 4 5 functions,” Phil. Trans. Roy. Soc. London, vol. A247, pp. 529-

Aoplied Field (104 A/ 551, April 1955. (references)

pplied Field ( m) Maxwell, A Treatise on Electricity and Magnetism,
ol. 2. Oxford: Clarendon, 1892, pp.68-73.

and C.P. Bean, “Fine particles, thin films and
otropy,” in Magnetism, vol. III, G.T. Rado and
New York: Academic, 1963, pp. 271-350.

of paper if known,” unpublished.

Fig. 1. Example of a figure caption

V. CONCLUSION of paper with only first word capitalized,” J.

obrev., in press.
A conclusion section is not required.
conclusion may review the main points of t
do not replicate the abstract as the conclu
conclusion might elaborate on the importance o
work or suggest applications and extensions.

Hirano, K. Oka, and Y. Tagawa, “Electron
studies on magneto-optical media and plastic
,” IEEE Transl. J. Magn. Japan, vol. 2, pp.
August 1987 [Digests 9th Annual Conf. Magnetics
,p. 301, 1982].

M. Young, The Technical Writer’s Handbook. Mill Valley,
CA: University Science, 1989.

APPENDIX
Appendixes, if needed, appear ore |the
acknowledgment.

ACKNOWLEDGMENT

The  preferred spelling of the word
“acknowledgment” in American English is without an
“e” after the “g.” Use the singular heading even if you
have many acknowledgments. Avoid expressions such
as “One of us (S.B.A.) would like to thank ... .” Instead,
write “F. A. Author thanks ... .” You could also state the
sponsor and financial support acknowledgments here.

REFERENCES

The template will number citations consecutively
within brackets [1]. The sentence punctuation follows
the bracket [2]. Refer simply to the reference number,
as in [3]—do not use “Ref. [3]” or “reference [3]”
except at the beginning of a sentence: “Reference [3]
was the first ...”
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