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ABSTRACT

There are enough facilities to support teaching and learning activities provided by
schools in Indonesia. However, facilities damage can disturb the learning activities at
school. To maintain the eligibility of school facilities, it is necessary to report facilities
damage by submitting complaint to the school administration staff. However, there is
a new problem during the process of the damage reporting, namely slow response to
the report that has been submitted by students. Therefore, it is important to have a
reporting application that is accessible for both students and school administration
staff. It is expected that the school be able to respond to students’ complaints quickly
in order to ensure the continuity of learning activities at school. Simple Additive
Weighting (SAW) algorithm is able to provide accurate decision by prioritizing based
on the criteria for the severity of school facilities damage. The report can be responded
immediately by supporting the best report of all school facilities damage reports that
is submitted by students through web application, which is selected by SAW algorithm
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I. INTRODUCTION

Nowadays, school services in Indonesia have been
something common in the society, in which such
condition may increase the level of satisfaction of the
users of education, in order to support the continuity
of learning activities at school. The quality of school is
related to a good service performance offered by the
school. High quality of school will determine the right
selling price. Therefore, a good service performance
will increase the selling price.

In fact, some schools still rely on manual
method instead of moving on new technology. The
quality of school, in order to speed up and to smooth

the access to school services, can be increased by

creating an innovation to help overcome every
problem at school. Problems commonly occurring at
school are school administration and the eligibility of
school facilities during teaching and learning activities.

One of the schools in Jakarta is Public High
School 29 of Jakarta. The facilities owned by the school
are classrooms and computer laboratory. Facility
becomes one of the students’ needs to support their
comfort during teaching and learning activities.
Therefore, facility is an important thing that the school
should always concern. To ensure the comfort during
teaching and learning activities, facilities damage

becomes one of the problems that should be overcome

[1].
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This school has a service procedure from
administration staff, such as reporting facilities damage,
but it is still done manually in the form of a written
report. As a result, some problems occur, namely slow
response to the facilities damage report, errors in data
record of damage report, and the lack of control as well
as supervision on the work administration staff.

To overcome the problems above, this research
will build a service application that is accessible for the
students and administration staff. Thus, the process of
responding to the report of school facilities damage can
run quickly and properly.

A research on the same field is conducted by
Rusmi [2]. The research that was conducted in Andalas
University of Padang obtained SMS-Gateway-based
information system for damage report of facilities and
infrastructure. In this research, the method used is
Waterfall
Modeling Language (UML).

Other similar research is conducted by

development method wusing Unified

Ferdiansyah [1]. This research obtains a reporting
application, which is made based on Android and Web,
for facilities and infrastructure damage at STT Nurul
Hadid. In this research, Waterfall method is used as the
development of its application system.

Another similar study is carried out by
Permatasari [3]. This research gains web-based
reporting application for the community. This research
uses Waterfall method in developing software and
UML diagram as the system designing.

Reporting application is software used for
submitting complaints of a problem in order to get
response, in the form of a follow-up to the complaint,
from the staff in charge. Considering some problems
occurring, the researcher carries out a number of
studies on the mechanism of reporting school facilities
damage by using an algorithm to speed up the process
of selecting a large number of reports, which is Simple
Additive Weighting.

Simple Additive Weighting (SAW) is also called
weighted sum method. The basic concept of SAW

method is to find the weighted sum of the performance

rating for each alternative on all attributes [4]. The
results of SAW calculation obtain value of each report
selectively done by the school administration staff in
selecting the highest-rank report. Thus, it is expected
that the use of this technology help the school
administration staff to handle the school facilities

damage report.

I1. METHODS AND MATERIAL

A. Simple Additive Weighting

The basic concept of this algorithm is to find the
average value obtained from the calculation of each
alternative by multiplying the scale value given to the
attribute of an alternative with the important weight
of the attribute given by the decision maker which
then sums the object’s value for all criteria [5]. The
method that applies the weighted sum with the
concept of finding alternatives by calculating the
weight of each criterion on all attributes is called
Simple Additive Weighting (SAW) method [6]. SAW
method is recommended to fix the selection problems
in multiprocessing decision making system [7], where
each expert evaluates alternatives to performance
criteria [8].

The advantage of using Simple Additive
Weighting method is its accuracy on scoring the
evaluation because it is based on a predetermined
weight value of each attribute, that will then proceed
with the ranking process based on the best alternative
obtained from a number of other alternatives [5].

According to Irvanizam [9], Simple Additive
Weighting calculates the evaluation score of each
alternative by multiplying the scale value. This
method also requires the process of normalization of
the decision matrix (X) to a scale that is proportional
to all existing alternative ranking [10].

The basic concept of Simple Additive Weighting [11]:

Xij
. Max;Xij If j is the benefit atribute
U min; X;j  if jis the cost atribute
Xij
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Information:

Tij = Normalized report rating value

Xij = Attribute value owned by each criterion
max; = The biggest value of each criterion 7

min; = The smallest value of each criterion i
benefit = If the biggest value is the best

cost = If the smallest value is the best.

Where rij is normalized rating report from alternative
Ai on atribute Cjj i=1,2,...,n. The preference value for

each alternative (Vi) is given as:

n
Vi = Z erij
j=1

Information:

Vi = Ranking for each alternative

wj = Rank weight value (of each criterion)
Tij = Normalized report rating value

The higher value Vi identifies that the alternative Aiis

preferred.

B. Waterfall

This research applies the software development model
of Waterfall. According to Rizhul [12], waterfall model
is a systematic and sequential approach starting from
the level of system requirement analysis, proceeding to
stage of planning, modeling, construction, and
implementation of the software system to the use. It
always ends with application support. Various stages of
this model are:

[1] Requirement Analysis

This stage is an analysis for the needs of application and
steps to collect data through data observation or
interview, and the data is collected using case-based
reasoning method. System service, constraints, and
goals are determined by the results of consultation
with users, which are then defined in detail and used
as system specification.

[2] Application Design

The stage of system design allocates the system

requirements, both hardware and software, by forming

an overall system architecture. Software design
involves the stage of identifying and describing the
software system’s basic abstraction and its correlation.
[3] Implementation

In this stage, software design is realized as a series of
programs or program units. Testing involves the
process of verifying that each wunit meets its
specifications.

[4] Testing

The individual units of the program or programs are
combined and tested as a complete system to ensure
whether they match the software requirements. After
testing, the software can be sent to the customer.

[5] Maintenance

Usually (although not always), this stage is the longest
one. The system is installed and used significantly.
Maintenance involves the process of correcting errors
that are not found in the previous stages, increasing the
implementation of the system unit, and improving
system services as new requirements.

B. Data Collection Method

In this research, data and information are needed to
analyze the problems and design. The methods used
are:

1) Requirement Analysis

This observation method is carried out directly to
observe the various activities done by students and
employees in the administration division in Public
High School 29 of Jakarta and to find out more about
the application requirements that will be needed.

2) Interview

The researcher conducted a direct interview with one
of the employees of the school administration division
who handled the reporting of school facilities damage.
The interview was about the process of reporting
service process and facilities damage report in Public
High School 29 of Jakarta, along with the staff in other
division that could provide relevant information in this
study.

3) Case-based Reasoning

According to Sri [13], Case-based Reasoning is a

method to overcome problems by using the previous
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experience based on the similarity to one or some other
solutions.

This method uses case-based reasoning knowledge to
know the process of problem solving in facilities
damage report by mapping the basic supporting criteria
of problem solving from the solutions of the past
similar problems in school report.

C. Unified Modeling Language

This method uses UML (Unified Modeling Language)
in designing a reporting application for school facilities
damage. UML is one of the standards of language
commonly used in industrial field to define the need,
to make an analysis and design, and to depict
architecture in object-oriented programming [14].
UML is included in graphical notation supported by
single model, which help describe and design software
system, especially a system built using object-oriented
programing (OOP) [15].

The actor-definition table below explains details of
actors involved in the reporting application for school

facility damage.

TABLE I. DEFINITION OF ACTORS
Weight

This actor can manage data of

Actor

students, rooms, facilities, and
Administration | damage type. This actor also
processes and summarizes the

reports.

This actor can act as a reporter
of damage by submitting a
Students damage report. This actor can

also view the report history

that has been made.

4) Activity Diagram
Activity diagram is modeling the workflow of a
business process and the sequence of activities in a

process [15]:

III. RESULTS AND DISCUSSION

A. Analysis on Criteria
This is the stage in the process of selecting the best
report of all reports made by the students. The selected
report has criteria formula that has been analyzed as a
reference on the calculation of Simple Additive
Weighting algorithm.

Weight in SAW method

determined by the decision makers. In other words,

criteria are
policy makers must decide weight preferences in the
beginning for each criterion [16].

Some of the required criteria are mentioned in these

tables:
TABLE I. CRITERIA ATTRIBUTE
Criteria Benefit Cost
Very low v -
Low v -
Medium 4 -
High v -
Very high v -

TABLE II. CRITERIA WEIGHT

Code Criteria Weight
C1 Very low 0.1 (10%)
C2 Low 015 (15%)
C3 Medium 0.2 (20%)
C4 D. High 0.25 (25%)
C5 Very high 0.3 (30%)

TABLE III. CRITERIA VARIABLE
Variable Value

Never 1

Only once 10
Seldom 40
Often 50

B. Sample Data of Report
Sample data is taken from reports that have been made
by students as a reference to get the best report so that
the administration can get the best report calculated
using the SAW algorithm.
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L2 1 1 10 1 40
TABLEIV L3 1 10 1 50 1
SAMPLE DATA OF REPORT 14 10 1 40 1 10
Core of Criteria Lj 1 50 40 40 1
Report L6 1 10 10 1 10
(Alter- Cl1 C2 C3 C4 G5 17 40 50 1 10 1
native) L8 50 | 50 10 1 1
L1 Seldom | Never | Never | Never | Neveng 1 50 40 10 1
Onl Sel
L2 Never Never Yy Never ¢ dtoL 10 10 40 1 1 50
Once m
Onl ;
L3 Never my Never Often Ne\;)e'r];‘ePort Matrix (X)
Once Repprt matrix (X) is made based on table 6, which is
L4 Only Never | Seldom | Never Ondiye match rating of each criterion. Values of the results
Once Ongethe table are then made into matrix as seen below:
L5 Never Often | Seldom | Seldom | Never
L6 N Only Only N Only 40 1 1 1 1
ever Once Once ever Once 1 1 10 1 40
Onl 1 10 1 50 1
L7 Seldom | Often Never y Never 0 1 40 1 10
Once X = 1 50 40 40 1
Only 1 10 10 1 10
L8 Often Often Never | Never 40 50 1 10 1
Once 50 50 10 05 1
Only Only 1 50 40 10 1
L9 Never Often Once Once Never 10 40 1 1 50
Only
L10 o Seldom | Never | Never | Often Normalization Matrix (R)
nce

C. Match Rating

From the sample data in the previous section, the
criteria variable in the report are then matched with
the results of the analysis on the criteria variable in
table 4, and then changed into the value of the variable.
Look at the table below:

TABLE V. REPORT MATCH RATING

Core of Criteria
Report
. C1 C2 C3 C4 G5
(Alternative)
L1 40 1 1 1 1

According to Ciptayani [17], normalization is done to
get the weight of each criterion, and then SAW
method will be carried out to obtain a decision. Report
normalization matrix performs formula calculation for
criteria based on the criteria attribute found in the
criteria analysis in table 3 and the type of report
criteria attribute. Thus, the normalization matrix R is

obtained as follows:

0.8 0.02 0.025 0.02 0.02

0.02 0.02 025 0.02 038
002 02 0025 1 0.02

0.2 0.02 1 0.02 0.2
r=|002 1 1 0.8 0.02
002 02 025 0.02 0.2
0.8 1 025 02 0.02
1 1 0.25 0.02 0.02
002 1 1 0.2 0.02

02 08 0025 002 1

F. Ranking
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Ranking process aims at looking for the values of

normalized matrix that is processed by ranking
formula. The following formula is used to determine
value V1 until V10:
V1 =(0.10 x 0.8) + (0.15 x 0.02) + (0.20 x 0.025)
+ (0.25 x 0.02) + (0.30 x 0.02)
= 0.08 + 0.003 + 0.005 + 0.005 + 0.006
= 0.099 =0.099
0.10x0.02+0.15x0.02+0.20x0.25+0.25x0.02+0.30x0.8
= 0.002 + 0.003 + 0.05 + 0.005 + 0.24+0.24
=0.3
V3 =(0.10 x 0.02) + (0.15 x 0.2) + (0.20 x 0.025)
+(0.25x 1) + (0.30 x 0.02)
= 0.002 + 0.03 + 0.005 + 0.25 + 0.0066
=0.293
V4 =(0.10 x 0.2) + (0.15 x 0.02) + (0.20 x 1)
+(0.25 x 0.02) + (0.30 x 0.2)
= 0.02 + 0.003 + 0.2 + 0.005 + 0.06
= 0.288=0288
V5 =(0.10 x 0.02) + (0.15x 1) + (0.20 x 1)
+ (0.25 x 0.8) + (0.30 x 0.02)
=0.002 +0.15+ 0.2 + 0.2 + 0.006
=0.002+0.15+0.2+0.2+0.006

V6 = (0.10 x 0.02) + (0.15 x 0.2) + (0.20 X 0.25)
+(0.25 % 0.02) + (0.30 X 0.2)
= 0.002 + 0.03 + 0.05 + 0.005 + 0.06.06
=0.147
V7 = (0.10 x 0.8) + (0.15 x 1) + (0.20 X 0.25)
+ (0.25 % 0.02) + (0.30 x 0.02)
= 0.08 + 0.15 + 0.005 + 0.05 + 0.0066
=0.291
V8 = (0.10 x 1) + (0.15 x 1) + (0.20 x 0.25)
+ (0.25 % 0.02) + (0.30 x 0.02)
= 0.1+ 0.15 + 0.05 + 0.005 + 0.006
=0.311 =0311 =0.311
0.10x0.02+0.15x1+0.20x1+0.25x0.2+0.30x0.02
= 0.002 + 0.15 + 0.2 + 0.05 + 0.006
=0.002+0.15+0.2+0.05+0.006

V10 = (0.10 X 0.2) + (0.15 X 0.8) + (0.20 X
0.025) + (0.25 x 0.02) + (0.30 X
1)0=0.10%0.2+0.15x0.8+0.20x0.025+0.25x0.02+0.30x1

=0.02+0.12 + 0.005 + 0.005 + 0.30.3

=0.45
After being calculated using the formula, the value is
sorted. The list of alternative decisions order resulting
from the calculation using SAW method starts from

the largest value [18].

TABLE VI

RESULTS OF RANK VALUE
No | Code of report Values
1 L5 0.558
2 L10 0.45
3 L9 0.408
4 L8 0.311
5 L2 0.3
6 L3 0.293
7 L7 0.291
8 L4 0.288
9 L6 0.147
10 |L1 0.099

According to the results seen in Table 7 calculated
using Simple Additive Weighting (SAW), report that
has a high damage is the one with code of report of L5,
with the damage value of 0.558.

Rank of Report Result

)

&

o

Figure 1.Graph of rank value
G. Implementation of Application
This page can only be accessed by students, which is

used to make a school facilities damage report.
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g sReporting (-]

Figure 2. Student Page of Damage Report

page is
administration staff to process the facilities damage

Function of report process to help
report that has been made by students as well as report
that has not been processed before using this reporting
application for facilities damage. In this page, process
of Simple Additive Weighting algorithm is used to get
areport with high severity of damage of all reports that
have been selected by administration staff.

The next stage after implementing the application is
testing Black Box. According to Manish [19], Black Box
testing is a test done without knowing the internal
working of the application being tested. Black Box
Testing Method is a method that is easy to use because
it only requires the lower and upper limits of the
expected data [20]. Thus, this test produces the desired
output without looking at internal processes or
program code executed by the software [21]. By testing
the Black Box, it can be seen whether the application
that has been made is running well [22] [23]. The
results of the analysis on Black Box testing in this
application are seen below:

TABLE VII
TESTING RESULT OF BLACK BOX

report notification that
has been successfully
processed, and the
processing facilities
damage report data has

been updated.

Report
record

testing

The report record page
that is accessed by the
administration staff
and options on this
page that are modified
show the report record
data. It means that this

test runs well.

Matched

Damage
report

testing

Testing results done by
students show a
notification that the
report is received
successfully. Thus, this
test succeeds in making
a new facilities damage
report, which is then

stored in a database.

Matched

Report history
page testing

The report history page
accessed by students
shows the report
history data in the
table. It means that this

test runs well.

Matched

IV. CONCLUSION

Testing ) Testing
) Explanation
object results
Report Testing results of the
process report processing done
testing by administration staff
) Matched
can be said to be
successful. The
application shows a

Based on the results of the implementation of the
application built, there are some conclusions, namely:
1) This help

administration in reducing the processing time of

application is able to school
recording school facilities damage reports.

2) This application is able to replace the manual
system that has been running so far in reporting
school facilities damage, especially damage reports

about classrooms and computer laboratories.
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