INTENSIF, 03 June 2022
ISSN:
DOI:

DEVELOPMENT OF HARDWARE
MAINTENANCE INFORMATION SYSTEM
USING MTBF AND MTTR WITH QR CODE

PENGEMBANGAN SISTEM INFORMASI MANAJEMEN PERAWATAN HARDWARE
MENGUNAKAN METODE MEAN TIME BETWEEN FAILURE (MTBF) AND MEAN
TIME TO REPAIR (MTTR) DENGAN QR CODE BASED WEBSITE AND ANDROID

Accepted: Moh Ravi Dwi Putra

ZRle\\jlijslgd2.022 Teknik Informatika, Universitas 17 Agustus 1945 Surabaya

21 July 2022 Surabaya, Indonesia

Accepted: E-mail: ravidwiputra@ gmail.com

30 July 2022 * Ahmad Habib, S.Kom., MM

Abstract— The Computer Lab of the University of 17 August 1945 Surabaya has a lot of hardware
and often the staff or administrators forget to do maintenance on the hardware they have, so that when
using the hardware often hangs or minor damage, even the worst thing can happen short circuit and
finally the hardware cannot used because of late maintenance activities on a hardware. Things like this
can slow down the performance process of an activity in the Computer Lab, Universitas 17 August 1945
Surabaya, this research has the aim of minimizing damage to a hardware with predictions based on
existing data with the help of MTBF and MTTR using barcode media, besides this information system is a
website and android based application using a strong framework such as Laravel on the website and
Flutter on Android so that the resulting application has a longer support, while the database used is
MySQL using the microservices architecture framework so it is not impossible that on this basis it will be
generated a website and android-based information system application to support care management.

Keyword— MTBF, MTTR, Laravel, Flutter, Hardware Maintenance

Abstrak— Lab Komputer Universitas 17 Agustus 1945 Surabaya memiliki banyak sekali hardware
dan seringkali staff ataupun pengurus lupa untuk melakukan maintance terhadap hardware yang dimiliki,
sehingga pada saat penggunaan seringkali hardware terjadi hang atau kerusakan kecil bahkan hal yang
paling buruk bisa juga terjadi konslet dan akhirnya hardware tidak bisa digunakan karena telatnya
aktivitas maintance pada sebuah hardware. Hal seperti ini dapat memperlambat proses kinerja dari
sebuah aktivitas Lab Komputer Universitas 17 Agustus 1945 Surabaya, penelitian ini memiliki tujuan
untuk meminimalisir kerusakan pada sebuah hardware dengan prediksi berdasarkan data-data yang ada
dengan bantuan MTBF dan MTTR menggunakan media barcode, selain itu sistem informasi ini
merupakan aplikasi berbasis website dan android dengan menggunakan framework yang kuat seperti
Laravel pada website dan Flutter pada android agar aplikasi yang dihasilkan memiliki support yang
lebih lama, sedangkan database yang digunakan yaitu MySQL dengan menggunakan framework
architecture microservices sehingga dengan dasaran yang cukup kuat ini akan dihasilkan sebuah aplikasi
sistem informasi berbasis website dan android untuk mendukung manajemen perawatan.

Kata Kunci— MTBF, MTTR, Laravel, Flutter, Perawatan Hardware
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I. INTRODUCTION

The need for hardware and software in predicting damage is very important, because
automation is increasingly becoming a trend among technology and information, damage
prediction is also very helpful for engineering to determine when to repair or replace a piece of

hardware so that it can minimize other damage and focus more on the main goal.

Along with the development of technology, manual recording and calculations are no longer
efficient. For that we need a new system to handle hardware maintenance management. This
information system will be very helpful and optimize the performance of a hardware, so it can
minimize the damage that occurs to a hardware and can estimate when the hardware is damaged
with an indicator of how long it will take to complete repairs on the hardware based on a
predetermined formula. This system exchanges data using QR Code media so that predictions
will be made easily and quickly.

17 August 1945 University Surabaya is a university that has a lot of hardware so that it is not
possible to record and repair at once manually, in addition to requiring a lot of time the number
of engineering owned is very limited so that this action is less efficient to do, it can be concluded
that the main problem of Universitas 17 August 1945 Surabaya is a manual recording and when
the hardware can be damaged or maintenance is needed on a regular basis, so that the repair
process from damage to normal processes can be estimated automatically using a hardware

maintenance management information system.

Il. RESEARCH METHOD

In the application design process hardware management information system. The system
development model that used is the Agile methodology on the grounds that Agile has efficiency
time in the development process so that it is possible to do immediate changes based on user

requirements and ensure the product remain relevant.

In the process of designing a hardware management application. Figure 1 shows the flow of
this research methodology using the Agile development methodology. Since Agile is simply a
framework containing principles for adaptive problem solving, it is necessary to implement

Scrum to solve these problems in a focused and fast manner.
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Figure 1. AGILE METHODOLOGY (SOURCE: BINARACADEMY.COM)

The heartbeat of Scrum itself is a sprint, where a number of tasks or work that has been
planned must be completed by the team and prepared for review, the purpose of this sprint is to
break down the project into small pieces. This allows the team to plan one Sprint at a time and
adjust Sprints in the future future based on the results of the completed Sprints. You could say

Sprint is work cycle in Scrum work.

MTBF is an average time the tool functions between damage or downtime that occurs, MTBF
is applied to a tool that can be repaired after experiencing damage. So the company can estimate
the durability of a tool and can calculate the frequency when the tool breaks using the MTBF
(reability) method, to calculate the MTBF it is necessary to calculate the division of the total
operating time by the number of failures. The total operating time is the difference between the

total working time and the total breakdown time using hours, so the MTBF formula is:

Total Operating Time — Total Damage Time

MTEBF
Number of Failures Q)

MTTR To complete a maintenance, an MTTR is needed which functions as a prediction of
the average time required to perform a maintenance until the device returns to normal
(Maintainability). MTTR is a maintenance indicator to show how easy an equipment is to repair,
the smaller the time prediction given by MTTR, the better the tool will work. MTTR can be

calculated using the formula:

Total Maintenance Time

MTTR = ,
Total Repair 2)
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Availability is a general measuring tool to help the process of understanding the value of
reliability. Availability is defined by 2 reliability terms, namely Mean Time Between Failure
(MTBF) and Mean Time to Repair (MTTR). The formulation of availability is as follows:

MTEF

Availability = ———
- MTBF+MTTR

x 100% (3)

The need for a case study place, namely the University of 17 August 1945, Surabaya, which
requires a system to carry out hardware management systematically and has data online using a
database. This analysis was carried out by means of observation and interviews with one of the
lecturers of the 17 August 1945 University in Surabaya, this implementation was carried out so
that the hardware recording process and maintenance predictions along with weekly or monthly
reports did not occur miscalculated. After completing interviews with users who might use the
application, the next step is to determine the software requirements based on what has been
engineered against the system in the future. The author has decided to use the Laravel framework
with the help of the MySQL RDBMS (Relational Database Management System) database, so
the hardware management system that will be run will experience a few problems, because the
queries that can be accommodated by the MySQL database are very many and in terms of speed
it is quite reliable. The Apache web server was chosen because it is more stable, and the security
is continuously updated by Apache developers so that it can be ascertained that the resulting

information system will be more secure and faster.

In designing this system design there are several diagrams that will present the system design
through several diagrams such as User Interface (UX) User Experience (UX), DFD (Data Flow
Diagrams), UML (Unified Modeling Language) such as Use Cases, Activity Diagrams along
with ERD (Entity Relationship Diagram), Here is the system design that has been made:

User Interface or Ul is a system design that functions as a bridge between the system and the
user, the user interface itself is needed to describe or project an interface to the user who will use
it, so the main point is to make the display as attractive as possible for a user to be more
interested in using it. use it. User Experience or UX is a way of approaching users to get the
needs and desires of users so that users are easy and comfortable when using a system. On the
website there are several basic components that must be met when creating a Ul/UX for this

program, including the Authentication, Search, Result, Form, Dashboard and Pop Up pages.
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QrCode
HWB268161 Computer 78262362732
HW9171916 Mouse 1789271826
HW9286261 Keyboard 79232837823
MSI 78262362732
ACER 1789271826
Lenovo 79232837823
Bolt MS| 100
LCD ACER 13
Keycaps 200
( MTBF T Maintenance T MTTR W
MT87327236 10 Hours 2.5Hours
MTaT7237366 8Hours 3 Hours
MT92365823 2Hours 0.5 Hours

Figure 2. MAINTENANCE RESULT
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Figure 3. HOME PAGE MOBILE
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DFD or Data Flow Diagram is a flow of a system which describes a flow of data and

information on a system in order to facilitate developers in the process of making an information

system.
BRAND DATA: -
HARDWARE
o . MAMAGEMENT AIMTER P
ADMIN HARDWARE DATA INFORMATION MAINTENANCE DATA USERS
SYSTEM

—SPAREPARTS DATA

PROCESS
MAINTANCE
DATA

REPORT

MAINTEMNANCE
DATA

Figure 4. DATA FLOW DIAGRAM

Use Case is one of the types of UML (Unified Modeling Language) which describes the
relationship between the user and the designed system, by using a Use Case the sequence of
business processes can be described more clearly and transparently to prevent errors in the

system to be built. the design of this program which can be seen in Figure 3.
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Figure 5. Use CASE

The Entity Relationship Diagram in Figure 2 has 9 entities that are interconnected using
relationships, each entity has several attributes to model the structure of an entity itself, so that
the relationship between entities will look more complex.
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Figure 6. ENTITY RELATIONSHIP DIAGRAM DESIGN
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I11. RESULT AND DISCUSSION

After doing quite a long research on the methods in this research, the results obtained are
2 output platforms, namely a website and android which can be accessed online. this platform
can be used properly and easily by local users, to be precise at the University of 17 August 1945
Surabaya. With this management information system, it can make it easier for a technician or

staff to manage their hardware so as to minimize future damage.

Or

Figure 7. QR CODE SCANNER

There is a dashboard user interface that functions as a data center in the application such as
the total existing data and the activities carried out by the admin each time using the application,
on this page also, there is an action to print a QrCode based on the hardware code that can be
printed or downloaded. The Maintenance page also functions as a statistic for hardware uptime
and hardware maintenance in units of weeks or months, this page also contains some information

that has been done regarding the maintenance itself, such as MTBF, MTTR and availability data.

Figure 7 also explains Scanning QR Code on the web browser platform, on the main display

there is also a column for manual input with a maximum of 10 digits with HW prefix, if scanning

8 INTENSIF: Jurnal Iimiah Penelitian dan Penerapan Teknologi Sistem Informasi



INTENSIF, 03 June 2022
ISSN:
DOI:

using QR Code has difficulty or fails. On the additional maintenance page, this is the main page
of the application, where maintenance data will be entered based on predetermined parameters
and accurate calculations are carried out to find maintenance data using the MTBF and MTTR
methods. In addition, this page can also add dependence on other hardware so that maintenance

data will be more and more accurate.

Total Data

~ 1 3
m E

0 2 2

Menu

b & =

Maintenance Data Scan Barcode Statistics Data

Figure 8. DASHBOARD MAINTENANCE MOBILE

In Figure 8 above is a simple display of a mobile application which later on at home will be
filled with total data such as brand, spare parts, etc., while the maintenance menu is for
displaying maintenance data, it also applies to the statistics menu as monitoring hardware for
uptime and damage. In the mobile application there is also a maintenance menu and explains
maintenance data such as on what date, what percentage of uptime to the total maintenance that

has been carried out.
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After scanning using the camera feature on the mobile application using the QrCode media or
typing the hardware code manually, what happens if the code is found is the result of
maintenance which directs the android page into the webview but will produce an error if the

hardware code is not found.

forkspaces ~  API Network ~  Explore

New  Impart

Figure 9. APl STRUCTURE POSTMAN

To facilitate the process of data consumption or data exchange between the mobile and the
website, an API is needed to support these needs, in Figure 7 there is an API endpoint to perform
maintenance data retrieval using the GET method so that other applications such as mobile
applications that will later be used can be easier to use. perform data consumption. In Figure 7
there are also 4 API endpoints that will later be used in mobile use, such as endpoint count to get
total data, endpoint statistics to obtain recap data based on month, endpoint code hardware
functions to search data based on hardware code that has been inputted or scanned using
QRCode, and the last one is a maintenance endpoint that functions to get all data from hardware

maintenance that has been carried out.

To do the test | use Blackbox Testing or Behavioral Testing is a method for testing a software,
this time the author will test using the Google Chrome web browser with the All pair testing
technique or also known as pairwise testing. This test is used to test all possible combinations of
all pairs based on the input parameters. From the results determined there are 5 valid test data

with several actions or settlement methods to solve the problem.

For system testing, the writer uses the System Usability Scale method. System Usability Scale

is one way to find out whether users can use the system easily, and how effectively and
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efficiently a system can help users to achieve their goals. Variable measurement refers to the

Likert Scale (Likert Scale), which is a research scale to measure opinion. The Likert scale has 5

scale options, STS (Strongly Disagree/Very Unfavorable), rated 1, TS (Disagree/Not Good),

rated 2, CS (Simply Agree), rated 3, S (Agree/Good), rated 4, SS (Strongly Agree/Very Good),
rated 5

By using the System Usability Scale testing method, getting a score of 80 from a total average
of 30 people filling the questionnaire so that the information system created is classified as easy
to understand and operate. With this testing process, the feasibility of a system does not need to
be questioned again because it has been tested using appropriate techniques.

IV. CONCLUSION

Based on the implementation results that have been implemented, this Hardware Maintenance
Management Information System can receive hardware maintenance data properly, Hardware
Maintenance Management Information System can search Maintenance data using QRCode
media The 3 methods used to find maintenance data are MTBF (Mean Time Between Failure)
and MTTR (Mean Time To Repair), Hardware Maintenance Management Information System
makes it easier to manage hardware maintenance and monitor hardware availability based on the
availability concept, The results of the black box test show that the input data on the Hardware
Maintenance Management Information System has been completed, and can function properly,

and there are no errors or bugs.

Based on the implementation that has been done, this system still has some shortcomings.
Therefore, for further development, the researcher will put forward some suggestions such as a
feature for storing images on the hardware is needed to track objects on the hardware and maybe
in the future it can be developed by adding more complete features to the mobile application by
making something similar like a website. less efficient so we need a method to make it easier and
the addition of maintenance features is still classified as 1 day, flexible time is needed to input
data
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