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LEMBAR HAK ATAS KEKAYAAN INTELEKTUAL
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Tugas Akhir yang tidak diterbitkan ini terdaftar dan tersedia di Perpustakaan
tniversitas Islam Negeri Sultan Syarif Kasim Riau adalah terbuka untuk umum, de-
Agan ketentuan bahwa hak cipta ada pada penulis. Referensi kepustakaan diperke-
égnkan dicatat, tetapi pengutipan atau ringkasan hanya dapat dilakukan atas izin
[Enulis dan harus dilakukan mengikuti kaedah dan kebiasaan ilmiah serta menye-
fautkan sumbernya.
> Penggandaan atau penerbitan sebagian atau seluruh Tugas Akhir ini harus
rgemperoleh izin tertulis dari Dekan Fakultas Sains dan Teknologi, Universitas Is-
lam Negeri Sultan Syarif Kasim Riau. Perpustakaan dapat meminjamkan Tugas
gkhir ini untuk anggotanya dengan mengisi nama, tanda peminjaman dan tanggal

pkhjam pada form peminjaman.
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Dengan memvebil nama Aflah vang maha pengasih lagl mafia penvavang

Assalamu’alaikum Warahmatullahi Wabarakatuh

Alhamdulillahi Rabbil 'alamiin, segala puji bagi Allah Subhanahu Wa
g)a’ala sebagai bentuk rasa syukur atas segala nikmat yang telah diberikan tanpa ada
Ia/akurangan sedikitpun. Shalawat beserta salam tak lupa pula kita ucapkan kepada
Nabi Muhammad Shallallahu ’4laihi Wa Sallam dengan mengucapkan Allahumma
Shalli’ala Sayyidina Muhammad Wa'ala Ali Sayyidina Muhammad. Semoga kita
semua selalu senantiasa mendapat syafaat-Nya di dunia maupun di akhirat, aamiin

SNS NIN Y!lw e}dio yeH o

ya rabbal’aalamiin.

Saya persembahkan Tugas Akhir ini sebagai salah satu rasa terima kasih,
dan hormat kepada ayah dan ibu tercinta. Terima kasih yang tak terhingga karena
telah merawat dan membesarkan saya dengan setulus hati dan penuh perjuangan
hingga saya bisa sampai tahap saat ini. Untuk itu saya anakmu ini selalu mendoakan
yang terbaik untuk ayah dan ibu agar bahagia dunia dan akhirat. Dan pastinya
juga berterima kasih yang tak terhingga kepada saudara kandung tercinta saya yaitu
kakak dan adik yang telah banyak membantu dan menjadi saudara yang baik.

5_: Kepada Bapak dan Ibu Dosen Program Studi Sistem Informasi Universitas
Igl,am Negeri Sultan Syarif Kasim Riau yang telah memberikan ilmu pengetahuan,
&ngalaman, dan kebaikan selama perkuliahan, saya ucapkan terima kasih banyak
dn semoga menjadi amal jariyah. Aamiin.

é Untuk teman-teman yang tidak bisa disebutkan namanya satu persatu, ter-
ifa kasih berkat kalian masa perkuliahan terasa lebih menyenangkan serta selalu
Iéemberikan dukungan, semangat, bantuan, dan do’a dalam menyelesaikan Tugas
Akhir ini.

< Wassalamu ‘alaikum Warahmatullahi Wabarakatuh..
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KATA PENGANTAR
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Alhamdulillahi Rabbil Alamin, bersyukur kehadirat Allah Subhanahu Wa
Fa’ala atas segala rahmat dan karunia-Nya sehingga peneliti dapat menyelesaikan
Tugas Akhir ini. Tidak Lupa sholawat beriringan salam selalu tercurahkan untuk
@abi Muhammad Shallallahu ’Alaihi Wa Sallam dengan melantunkan Allahumma
@olli ‘ala Sayyidina Muhammad Wa 'ala Alihi Muhammad. Tugas Akhir ini dibuat
sebagai salah satu syarat untuk mendapatkan gelar Sarjana Komputer di Program
Studi Sistem Informasi Universitas Islam Negeri Sultan Syarif Kasim Riau.
gD Banyak pemangku kepentingan yang telah berperan dalam mendukung dan
membimbing peneliti pada proses penelitian dan penulisan Tugas Akhir ini. Maka
(:i;ri itu, ungkapan terima kasih juga peneliti ucapkan kepada:

A1. Bapak Prof. Dr. Hairunas, M.Ag sebagai Rektor Universitas Islam Negeri

= Sultan Syarif Kasim Riau.

2. Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi,
Universitas Islam Negeri Sultan Syarif Kasim Riau.

3. Bapak Eki Saputra, S.Kom, M.Kom sebagai Ketua Program Studi Sistem
Informasi, Fakultas Sains dan Teknologi, Universitas Islam Negeri Sultan
Syarif Kasim Riau.

4. lbu Siti Monalisa, ST., M.Kom sebagai Sekretaris Program Studi Sistem
Informasi, Fakultas Sains dan Teknologi, Universitas Islam Negeri Sultan
Syarif Kasim Riau.

5. Bapak Muhammad Jazman, S.Kom., M.InfoSys sebagai Dosen Pembimb-
ing Tugas Akhir ini ini yang telah banyak meluangkan waktu dan mem-
berikan masukan, nasehat, serta motivasinya baik dalam penyelesaian Tugas
Akhir maupun dalam proses perkuliahan.

6. Bapak Tengku Khairil Ahsyar, S.Kom., M.Kom sebagai Kepala Laboratori-
um Program Studi Sistem Informasi, Fakultas Sains dan Teknologi, Univer-
sitas Islam Negeri Sultan Syarif Kasim Riau.

7. Bapak Anofrizen, S.Kom., M.Kom sebagai Penguji I peneliti yang telah
banyak memberikan arahan, masukan, nasihat serta motivasi dalam penye-
lesaian Tugas Akhir dan juga dalam perkuliahan dan kehidupan sehari-hari.

8. Bapak M. Afdal, ST., M.Kom sebagai Penguiji Il peneliti yang telah banyak
memberikan arahan, masukan, nasihat serta motivasi dalam penyelesaian
Tugas Akhir juga dalam perkuliahan dan kehidupan sehari-hari.

9. Bapak Inggih Permana, ST., M.Kom sebagai Dosen Pembimbing Akademik
peneliti yang telah banyak memberikan arahan, masukan, dan motivasi se-
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lama perkuliahan mulai dari Semester 1 hingga Semester 8 ini.

Seluruh Bapak dan Ibu Dosen Sistem Informasi yang telah banyak mem-
berikan ilmunya kepada peneliti. Semoga ilmu yang diberikan dapat peneliti
amalkan dan menjadi amal jariyah.

Seluruh Pegawai dan Staf Fakultas Sains dan Teknologi yang telah mem-
bantu dan mempermudah proses administrasi selama perkuliahan ini.
Bapak Arief Rahman, ST sebagai Pemetaan dan Penilaian PBB, Pajak Da-
erah 1 Bapenda Kota Pekanbaru yang telah memberikan bantuan, motivasi
dan arahan, serta meluangkan waktu dalam setiap proses menyelesaikan Tu-
gas Akhir.

Kedua orang tua peneliti yaitu Ayah Sahrial dan Ibu Dasnimar yang tanpa
lelah untuk terus memberikan dukungan, bantuan serta do’a terbaiknya dan
selalu menjadi motivasi peneliti dalam menyelesaikan Tugas Akhir ini.
Kakak Desy Ochtafina Citra, SE dan Adik Eira Hilmi tercinta. Terima kasih
telah memberikan semangat, dukungan serta do’a kepada peneliti.

Kepada diri saya sendiri yang selalu berusaha untuk melakukan yang terbaik
dan tidak pernah menyerah untuk mencapai tujuan yang diinginkan.
Keluarga besar Sistem Informasi 19 khususnya teman-teman dari Premium
Class, KKN Kelurahan Tembilahan Kota 2022, serta teman seperbimbingan
Tugas Akhir ini.

Semua pihak yang namanya tidak dapat disebutkan satu persatu, yang telah
banyak membantu dalam penyelesaian Tugas Akhir ini.

Semoga segala do’a dan dorongan yang telah diberikan selama ini menjadi

%'r)\al kebajikan dan mendapat balasan setimpal dari Allah Subhanahu Wa Ta’ala.
Peneliti menyadari bahwa penulisan Tugas Akhir ini masih banyak terdapat keku-
Engan dan jauh dari kata sempurna. Untuk itu kritik dan saran yang membangun
%ngat diharapkan untuk kesempurnaan Tugas Akhir ini. Akhir kata peneliti ucap-
kan terima kasih.
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Pekanbaru, 07 Juli 2023
Penulis,

DESY HERLINA CITRA
NIM. 11950324625
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Ebs‘gact—TERegional Revenue Agency (Bapenda) is an organization primarily focused on regional taxation matters. Bapenda City

Pekanbaru-tsed desktop-based WebGIS to view spatial data related to taxes. The users of this system must engage directly with GIS
rdﬁare in arfer to get information about taxes, which is a disadvantage of this system. Furthermore, the WebGIS utilized by Bapenda
curr@tly reyl% on WMS (Web Map Service). However, due to the extensive data processing requirements, WMS is not deemed

geul

§itable. WMS may result in broken labels, causing confusion among users, and it also has limitations when it comes to styling
@@pabilities. This study uses a qualitative research methodology with a case study approach. This study's goal is to recommend the use
of GIS, specifigally the GeoServer and PostGIS programs, for efficient data storage table administration and map digitalization. Gaining
atcess to a spatial data infrastructure that works with Vector Tile Server is considered to be beneficial since it will allow spatial data
 be presen}:/egjand styled without placing a heavy load on the client. This GIS enables easier tax auditing and collection in Pekanbaru
Sity through’Clstomizable styling to differentiate between taxpayers and non-payers, which will make these responsibilities easier for

kanbaru Qity Bapenda. Vector Tile Server was successfully implemented using PostGIS, PostgreSQL, and GeoServer for the
&anstructionaf a spatial data infrastructure. Vector tile server demonstrated efficient data storage, faster rendering, and improved user
&perience, showcasing its potential for various domains with maximum zoom level 19.

=]
Keywords: GIS; Vector Tile Server; Taxes; Bapenda; GeoServer
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1. INTRODUCTION

%‘ne evolution of information technology has impacted the utilization of Geographic Information Systems (GIS) in
ago:quiring information. GIS is an instrument or system employed for the input, retrieval, manipulation, analysis,
fategration, display, and storage of geographical data pertaining to the spatial aspects of Earth, and can serve as an aid in
fAe decision-making process concerning a variety of matters ranging from natural resource planning and management to
@ban, administrative, and environmental issues [1]. GIS can facilitate the identification and comprehension of specific
iéfographic locations or places. A Geographic Information System (GIS) is a versatile tool for working with georeferenced
mformation, allowing operations such as managing spatial data, analyzing data using spatial and thematic components,
d generating various documents such as maps, reports, and plots [2]. The primary function of GIS is decision-making,
hich involygs choosing the best sites for new construction, identifying potential mosquito habitats, and evaluating flood-
@one areastfo develop efficient prevention strategies, while also acknowledging that GIS represents only a portion of
@ality due i) its inherent limitations [3]. GIS is a system that allows for the visualization and analysis of spatial data [4].
%s programs are equipped with tools to collect, store and manage data such as vector data (Points, lines) and
glygons) of Raster data (permanent areas) [5].
» Sevé¥al companies advanced the development of open source vector tile technology in the 2010s. With the advent
gthe Ma;ﬁ)ox Vector Tile and Mapbox GL Specification updates, the vector tile technologies used by different
rticipants:‘a'cross the most well-known map platforms on the internet have become significantly more unified. 2015 saw
fRe adoptiogof the Mapbox Vector Tile Specification by Esri. The Open Geospatial Consortium performed a Vector Tile
Pilot in 2028 to propose a draft standard to handle tile feature data based on the Tiling Vector Tile Specification. Azure
Maps, giveEfo the public by Microsoft in 2018, leverages Mapbox GL[6].

Alth@ugh vector tiles are an old technology, they are not commonly used in Indonesia. The vector tile format,
which is optimized for caching, resizing, and providing map imagery quickly, is the vector data equivalent of raster picture
tiles for Wqé;mapping [7]. Only the geometric information and attributes needed for map features are contained in vector
tiles. As a result, the files are smaller, they load more quickly and effectively, and map loading times are enhanced. The
benefit is that it may be stylized on the client, which reduces server load.

Pekambaru City Regional Revenue Agency (Bapenda) serves as a supporting, implementing component in the
financial se_‘é_t_or and coordinates administrative responsibilities under the direction of the Agency's Head, who reports to
the Mayor tgrough the Regional Secretary and is located beneath him or her. The Land and Building Tax (PBB) is one of
the levies that may be paid at Bapenda. The Pekanbaru City Bapenda's issue is that it is challenging for staff to collect the
PBB tax. Tepmake it simpler for employees to complete their duties, a map is required to locate the proper location with
a tax numbet. It is challenging for field workers because most personnel use the system from desktop computers. Field
personnel rﬁ‘huire a system that is simple to use, such as using a mobile phone. Moreover, considering the substantial
amount of @dta that needs to be processed, the utilization of vector tiles would be more suitable. Previously, Bapenda
employed WMS (Web Map Service). However, one drawback of WMS was that the labels would become fragmented
when used &Iith tiles, leading to confusion among users.
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£ MarnIb researchers have created GIS for map mapping. One such study was carried out by Eska in 2018 and
@va\/ed web-based mapping of motorcycle repair businesses in Kisaran City. The study's finding is that users of
fotarcyclessmay more easily locate the workshop in Kisaran City thanks to the GIS [8]. Research on GIS for web-based
@diﬁ)me cstomer network mapping at the PT Telkom Bandar Lampung branch produced the finding that the delivery
cfistomerdata information can be presented in the form of interactive map and table displays, along with an evaluation
r @e devéfopment of ODP (Optic Distribution Point) [9]. GIS research and analysis of Landsat 8 imagery to obtain land
wwiitghility maps for agricultural crop species by Munir et al in 2023 [10]. Also research by Lbs in 2020, GIS mapping of
tfe districtroad network [11]. A study by Buana et al. from 2022 uses the free and open-source Leaflet.JS plugin to
@'sp%y polggon representations of the findings of mapping slum areas [12].
Q. @ The'purpose of implementing the Geographic Information System with the Vector Tile Server is to simplify tax
&id ng ang-collection for Bapenda. It allows processing of large data volumes, reduces server load by shifting it to the

e

elje% and Eables faster and more effective file and map loading. Additionally, it provides the ability to style and
@ﬁgentiat%ndividuals based on their tax payment status.
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Figure 1. Research methodology

This study@ilizes a qualitative research methodology with a case study approach to investigate the implementation and
effectivenesssof a vector tile server in the realm of geospatial data management and visualization. Figure 1 presents a
step-by-step/illustration of how the research was conducted. It illustrates the research process, which initiates with the
planning stﬁge where the research topic is identified, research objectives are formulated, and a literature review is
conducted. Subsequently, the data collection phase is undertaken through interviews, observations, and literature review.
Following data collection, the analysis phase commences, involving an examination of the existing system at Pekanbaru
City Bapenda as well as the proposed system. Upon completion of the analysis phase, the system design stage is initiated,
leading to ’[Ee final step of implementation, encompassing coding and design activities.

2.1 Researc_:?}ﬂ Location

The researfR location is in the capital of Riau Province, namely Pekanbaru City. Pekanbaru City is one of 6
regencies/cmes in Riau province. Pekanbaru City is located between 101°14' - 101°34' East Longitude and 0°25' - 0°45'
North Latitgje.
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Figure 2. Research location
Pekgbaru City has an area of 632.26 km2 which is divided into 12 districts, 58 sub-districts as shown in Figure
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Z2 GeoSerer
o= -~

Fhe GeoSemyer is a server written in the Java programming language that facilitates the visualization and manipulation
geospati%data in accordance with the specifications laid out by the Open Geospatial Consortium (OGC). As a result,
‘@affords users with a simple and flexible framework for creating and sharing cartographic representations [10].

= Q
Z3 Slippy Map Tilenames

(2
Fhe standard calculation rules are applied for a specific zoom level, usually with zoom level 18 serving as the upper limit,
although some tile servers may go beyond this limit [13] shown in table 1.

Table 1. Zoom level

)
=)
©
o)
(% Zoom Level Tile Coverage Number of Tiles Tile Size in Degrees
3 0 1 tile covers whole world 1 tile 360° x 170.1022°
0 1 2 x 2 tiles 4 tiles 180° x 85.0511°
= 2 4 x 4 tiles 16 tiles 90° x [variable]
3 n 2" x 2" tiles 22" tiles 360/2™ x [variable]
) 12 4096 x 4096 tiles 16 777 216 0.0879° x [variable]
= 16 2% ~ 4 295 million tiles
) 17 17.2 billion tiles
3 18 68.7 billion tiles
o w 19 Maximum zoom for Mapnik layer 274.9 billion tiles

e
3 Equﬁion (1) is an example of writing an equation to find the x coordinate plot for a given longitude and zoom
RBvel [13]. ®
> Slon-+180
S x= .27 1)
» 360
§ Equéion (2) is an example of writing an equation to find the y coordinate plot for a given latitude and zoom level
g3l &
= (=

= Intan(lat= )+ 1 . 3

bete 80 cos(lat.1gg) z—1

y=4a- . ). 271] (2)
-
w

Equ@on (3) is an example of writing an equation to find longitude if we know the x coordinate of the tile and
what zoom devel it is at [13].

Lo 2
lon &~ 360 — 180 ®)

c
Equétion (4) is an example of writing an equation to find latitude if we know the y coordinate of the tile and what
zoom Ievelgt is at [13].

lat\inarctan (sinh (m — . 2m)). ﬂ 4)

2Z T
P
2.4 Vector Tile
Lo oY

Vector Tilegare a technology and basemap schema that offer distinct advantages and functionalities compared to raster
tiles, particadarly with regards to interactivity. Similar to raster tile maps, vector tile maps are also divided into small parts
referred to &."tiles,” which are then transmitted to the client side based on the requested geographic region [14].
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afletds

Beafletis i<an open source JavaScript library that provides a convenient way to facilitate the creation of maps. JavaScript
affosds a fildction for presenting maps on web pages, which can be utilized on desktop and mobile browsers alike [15],
@er@y enabling users to conveniently access maps from anywhere [16]. Leaflets offer a variety of capabilities, including
arking fe@res, pop-up, zooms, overlay lines, pans, and shapes [16]. The functionality of Leaflet can be augmented and
_gri&:ded tl§ough the use of plugins, which are designed to enhance usability and optimize performance [17].
(=

efela |
R SfeH

= 3. RESULT AND DISCUSSION
urreRtSystem Analysis

weibegas

ze
uepu

[ay
fA-Buepu

alysisaf the current system flow is conducted to understand the processing of the geographical information system

g Bapendaghe specific process is illustrated in Figure 3.

@ (=

s 2 [EE . —
c =~

=5 > WebGIS Oracle
5 © =) [ |

S ;—U User

= g Figure 3. Current System Analysis

I S|

Figure 3 illustrates that users access WebGIS and interact with Oracle databases. The WebGIS utilizes WMS,
alowing users to view the map only when directly connected to a desktop computer.
O

32 Proposed System Analysis

o)
Fhe utilization of a Vector Tile Server in the Geographic Information System at Bapenda enables the interactive
fesentation of tax mapping in the City of Pekanbaru.

E Geoserver

PostgreSQL
Userl + PostGIS
Apach
S.n,. :ﬁcde Apache
V] PortpSO > Tomcat
=3 Port 8080
Port 443
—
w
—

Figure 4. Proposed System Analysis

NS ueyIngeAusw uep uejwnues

)
Figl.ae 4 illustrates the research begins with users accessing Apache servers via port 80 or port 443 using secure
éﬂcryption;ﬁfrom there, the users are directed to Apache Tomcat, which is configured on port 8080 and connected to
QeoServer,@hich uses databases from PostgreSQL and PostGIS. To enhance security, Mod_Proxy is utilized, which can
be configured to filter incoming requests, while also providing the capability to consolidate multiple backend servers into
a single seriér, reducing hardware and maintenance expenses. Also, mod_rewrite is utilized to build user- and search
engine-frieffédly URLs, which makes them neater and shorter.

3.3 Implerﬁentation and Testing
3.3.1 PostGIS
Lo 2

0 Il
PostGIS Connection
Username: postgres
Password: | eeesss
Server Host: localhost 5432
Database; webgis

oK |

Figure 5. PostGIS connection

nery wisey JireAg uejpng



NVIY VISNS NI

‘nery eysng NiN uizi edue) undede ynjuaqg wejep 1ul sin} eAiey yninjas neje ueibeqes yeAueqiadwaw uep ueywnwnbuaw Buele|q ‘z

It

?\ f Herlina Citra, Vector Tile Server in the Geographic Information System at Bapenda Pekanbaru City

‘nery eysnsg NiN Jelfem BueA uebunuaday uexibniaw yepn uediynbuad *q

‘yejesew njens uenelun neje ynuy uesinuad ‘ueiode| ueunsnAuad ‘yeiw| eAiey uesiinuad ‘uenipuad ‘ueyipipuad uebunuaday ¥njun eAuey uedinbuad e

:nl I

©

A
_:—:- Figute 4 depicts the PostGIS connection as it is filled out with the help of the PostGIS connection with pgAdmin4.

st@reSQLl=uses pgAdmin4 as a tool for database management. The Log Window will display a successful PostGIS
n@ctioncAs seen in Figure 4, the PostGIS Log.

jeH

®lejq ‘i

Log Window

Connecting: host=lecathost port=3432 user= postgres
password= dbname=webgis client_encoding=LITF2
Connection succeeded.

Figure 5. PostGIS connection successful

Buepun-6uepun 1Bunpu

nery eysng NN M!lw eyd

Figure 6. PostGIS Shapefile Import

wnjuesuasw edue) 1ul sin) eAiey yninjas neje uelbeqes diynbusw P

Figure 5 and 6 shows the PostGIS import of the shp file. Data on Land and Building Tax in the City of Pekanbaru
ae contained in this SHP file, which was received from the Pekanbaru City Bapenda. Complete the number 4326 in the
atial Reference ldentifier (SRID) column.
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Figure 7. pgAdmin4

Afteﬁadding the shp file to PostGIS successfully, the data will be sent immediately to pgAdmin4, as seen in Figure
-

o
3.3.2 Geo er

e»

i'iGeoServer st v i [y @

Figure 7. Added data stores
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is the®PostGIS database.
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A B
- Figuge 7 displays the list of Data Stores that may be filled with spatial data in vector format and one of those data

T

Vector Data Source

[T
Vet

sl wtare dnfe

Dacute

B O

Conim TN Warametses

Figure 8. Connect Geoserver and PostGIS

(7))
It is #aportant to modify the connection parameters in Figure 8 in order to link PostGIS and GeoServer.
o))

ti‘iaeaServer piaiee i @ -

Figure 9. Added a new layer

The interface for creating a new layer is shown in Figure 9. When data is uploaded to PostGIS, it is immediately
sible and can be chosen to be published to GeoServer.

iii GeoServer
Edit Layer

(i @

:pbb
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Figure 10. Added pbb layer

Thefﬁrocess of adding a new layer is shown in Figure 10. It is crucial to identify the coordinate reference systems

in this menff as shown in Figure 11.
L
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Figure 11. Sets coordinate reference systems
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Figure 12. Layer preview
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@ Thepewly added Layer is shown in Figure 12, and you may select a format to view the Layer in. Figure 13 displays
yer pbb i OpenLayers format.
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5 3 Figure 14. Tile server
et @

8 FigLPe 14 shows an image of Pekanbaru City using a Tile Server located at zoom level 13 with x = 204875 -

Sl

204879 anog = 130732 - 130734. Tha max zoom level in this tile server is 19.
3.3.4 Vectok Tile Server
()

ISI

S uej[ng jo 43

Figure 15. Vector tile server

juaek

Figuge 15 shows an image of Pekanbaru City using a Vector Tile Server located at zoom level 15 with x = 25609
- 25614 andywy = 16341 — 16343 with a white box in the form of data consisting of 26 PBB data attributes. The max zoom
level in this&zector tile server is 19.
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Figure 16. Attribute data PBB

@ In Figyre 16, the tax data attributes include: NOP (Tax Object Number), layer, billing, nama (name), alamat_wp
&xpayer address), RT (residential unit number), RW (residential group number), kelurahan (village), kecamatan
g;strict), ké&bupaten (regency), kodepos (postal code), letak _obj (object location), shm (land certificate), luas_tanah (land

a), njopgjh (land tax assessment), luas_bgn (building area), njopbgn (building tax assessment), totnjoppbb (total tax

neje uelbegas dinbusw Buele|iq °|
uepun-Buepun 16unpuijig e3di) yeH

sessment), transaksi (transaction), bayar (payment), kurang (shortage), denda (fine), totalbayar (total payment),
§entransk (transaction type), ket (remarks), and status.

4]
=

......

Figure 17. Attribute data
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In Figure 17, there are a total of 340,349 data entries. This dataset includes information on various attributes such
& penggunaan (land use), persilpasi (parcel area), sumbergeom (geometric source), tahun (year), tipehak (land ownership
gpe), tipepcrgduk (product type), validator, wilayahid (region 1D), FID, layer, and path.

%4 Dlscusgon

fA order to ease comparisons with earlier studies and serve as the foundation for progress, it is essential to collect multiple
géference sgrrces and supporting data during the course of this research. The following are the relevant references from
previous regearch:

2 Priogresearch by Hasibuan and Jazman concentrated on the creation of a Tile Server at UIN Suska Riau. In the
Sudy, Google Maps was used as the client application, Mapserver as the server component, and QGIS for map
&oitization’ The tile's design complied with Slippy Map Tilenames' general guidelines. To achieve more accuracy in the
produced findings, the analysis and calculation of building and land areas will be carried out in accordance with the
calculations=in QGIS. While QGIS will offer a Map Grid for reference, Slippy Map Tilenames will also be used to
determine the coordinates. [18].

Aftegthat, Abdillah, Nawangnugraeni, and Yuniarto carried out a following study with the aim of using Leaflet]S
to map greeApark. The online-based and open-source nature of Leaflet]S was taken advantage of in this study, enabling
dynamic an?gdaptable development. According to the data, there are 19.61% of greenpark in total, which is almost as
much as is rgquired for public greenpark in the area [16].

Aini"and Pribadi conducted a research project aiming to develop an online promotional media using WebGIS.
Open Street.’Map and Leaflet JS were used as the foundation map while creating the WebGIS. In the course of
development: LeafletS, Codeigniter 3, and the PHP language support framework were all used. The study's output was
a WebGIS platform for microbusinesses in Nganjuk Regency, which included 48 of the 250 microbusinesses spread
across 16 subdistricts. The high percentage of 85% that were rated as "very feasible" in the feasibility test showed that
the WebG|&platform had been successfully implemented [17].

Based on the descriptions of several previous studies, tile servers and Leaflet]s have been utilized for mapping
various typgs of geospatial data. In tile servers, data is typically generated as raster, which limits the ability to apply
custom stylifig. Instead, vector tiles are used in this study, providing more flexible style possibilities. Using vector tiles
allows for efient-side styling, which reduces the processing load on the server. This approach enables the customization
of map styl%’,s to meet specific requirements without impacting server performance. This research will employ a vector
tile server LShg GeoServer, integrated with a PostgreSQL database enhanced with PostGIS for spatial data management.

nery
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Ev@l alsogytilize Leaflet]S as a web mapping framework to visualize and interact with vector tiles in a user-friendly
Marger. =
35 o
2E = 4. CONCLUSION

Q . . . . .
3_ on research results, Vector Tile Server was successfully implemented in the construction of a spatial data

Basey

‘nery exsng NN Jelfem Bueh uebunuaday ueyibniaw yepn uednnbuad q

‘yejesew njens uenelun neje ynuy uesinuad ‘ueiode| ueunsnAuad ‘yeiw| eAiey uesiinuad ‘uenipuad ‘ueyipipuad uebunuaday ¥njun eAuey uedinbuad e

frastructur®. The implementation and testing of a vector tile server using PostGIS, PostgreSQL, and GeoServer is
c@ssful. ;he process involved establishing a database in PgAdmin4, connecting it with PostGIS and PostgreSQL, and
nﬁguring;GeoServer to generate layers for the vector tile server. By leveraging this technology stack, we created a tile
$ETVEl cap of serving vector tiles optimized for geospatial data rendering at a maximum zoom level of 19. The
gtilization of a vector tile server offers numerous advantages, including efficient data storage, faster rendering, and
?ﬁ‘lpﬂ)ved usEr experience. The results demonstrate the feasibility and effectiveness of this approach, highlighting the
E}'ot@tial fop, further exploration and application in various domains, such as urban planning, transportation, and
@vironmerﬁal monitoring. Overall, the vector tile server built upon PostGIS, PostgreSQL, and GeoServer proves to be a
gowerful salution for serving optimized and interactive geospatial data through vector tiles, paving the way for enhanced
&ospatial @pplications. Future research endeavors could focus on advancing techniques for representing urban
g)nvironme S, such as the development of detailed cityscapes that include multi-floor buildings. Furthermore, the
otegration 89 3D animations through technologies like WebGL offers the potential to enhance the visual experience and
Rteractivity0f maps.
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A.1 EMAIL REVIEW DAN COMMENT

6/21/23, 250 PM [klik] Editor Decision - 11950324625@students uin-suska ac id - Email Universitas islam Megen Sultan Syarif Kasim Riau

[Klik] Editor Decision  semst  Kotas s

Dodi Siregar dodi 729ar@gmal com lgwat djoumals com 18.Jun 20231140 (2 har yang falu)
kepada saya

Desy Herfina Citra®

We have reached a decision regarding your submissicn fo KLIK: Kajian limiah Informatika dan Komputer, "Vedor Tile Server In Geographic
Information System In Bapenda Pekanbaru City *.

Our dacision 15 Rewsions Required

Raviewer A
Recommendation: Revisions Required

1 Kontnbusi artikel terhadap pengembangan imu pengetahuan

Memiiki Kontribusi

2 Penulsan Judul Artikal (Pada judul memili masatah yang di bahas, metode/sclusi penyelesa@an masalah, dan informati)

Cukup Baik, namun mungkin bisa diper 1 untuk “Veclor Tile Server In the Geographac Information System
al Bapenda Pekanbaru City"

3 Penulisan Abstrak (Pada judul hanis memikki fujian penelitian, masalah yang di bahas, i yanq dig
dicapai Hasd bisa berupa angka/persentase/Enguistik)

1, hasil ayang

« Bolum ferlihat masafah yang spesifik yang mendasan penelifian, alasan dibuatnya aplikasi GIS ini dibandingkan dergan apikasi
google map

* Munculkan secara detail dari tujuan hasil p witayah untuk gul pajek

» Munculkan hasil sementara yang dicapai, hasd bisa berupa angka/persentase

4 \si Pandahuluan (Pendahuluan menunjukkan masalah, metods pombanding, penefitian terkait, GAP/Perbadaan dari penelitian sebalumnya,
tujuan penelitan yang akan diakukan, mengkastkan teon yang dengan ruukan | yang terdapal peda daftar pusiska, serta
memilils perny dan hasil p

» Jalaskan hal yang mendasari sehingga penalifian ini dilaksanakan, dan muncukan penelifian terkait sehingea terihat Stata Of
The At
* Munculkan secara detail dan tujuan hasil wilayah untuk paj@k

5 Penulisan Metodologi Perelitian (Bagian ini harus memilikl tahapan peneliian dan di gambarkan dalam bentuk bagan, serta meeniliki kafian
pustake dari algortma/melode yang digunakan)

« Munculkan Tahapan Penelfian, dalam tehapan penelitan akan terlihat Tahspan Proses, dan Analisis
» Munculkan Dasar/Sumbar Tahapan Preses
« Step di Metodologi Penelitan digunakan sebaga daser di Pembahasan

8. Penuisan Hasl dan P h (Bagian tehapan dari fmetede dalam Y masalah, serta hasd yang di
percieh dan yang d ken Hasi ) Fembahasan dapal juga mambandingkan hasi pensitien
dengan parelitian sajenis Bila panelilian barbentuk pembuatan alat, di gbarkan prototyping darn alat yang dibuat serta hasil pengugannya)

Tahapan ¢ PEMBAHASAN dimuncuikan di Metodologi Penelitian, sehingga tahapan bisa terihat dengan jelas/terstruktur
7 Penulisan Kasimpulan{Kesimpulan berisi satu paragraph, yang berisi hasil dari panaliian)

Panarikan Kasimpulan harus berdasarkan nasil dan pembahasan, kesimpulan yang didapatkan dalam penelitian balum terlibat
(lidak glas)

8 Penulisan Referens: (Wapb menggunakan MENDELEY, Format IEEE. min 15-20 referens| yang diadian acuan pustaka, 80% sumber
referensi dari panefitian terkait dan termutakhir 3 tahun terakhir)

Cek kembal, B0% sumber primer dar hasil peneliian minimel 5 tzhun, dan Sumber buku dan lannya 20%, Cek sumber buku
minimal 2

hitps.//mail google.com/mailiu/2 #anbox/FVifcgz GsnLCxVvNIDdhdLIxFdF DQF cxJ
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DAFTAR RIWAYAT HIDUP

Desy Herlina Citra lahir di Kota Tanjungpinang, pada tanggal
27 April 2001. Peneliti merupakan anak dari Bapak Sahrial
dan Ibu Dasnimar. Peneliti merupakan anak kedua dari tiga
bersaudara. Pada tahun 2006 peneliti memulai pendidikan de-
ngan masuk TK Ekadyasa di Kota Tanjungpinang dan lulus pa-
da tanggal 30 Juni 2007. Lalu peneliti melanjutkan pendidikan
Sekolah Dasar di SD Negeri 002 Tanjungpinang Timur. Peneliti
menyelesaikan pendidikan Sekolah Dasar pada tangga 18 Ju-
0 ni 2013. Setelah menyelesaikan pendidikan Sekolah Dasar,
peneliti melanjutkan pendidikan tingkat SLTP di SMP Negeri 7 Tanjungpinang
ycsnang selesai pada tanggal 11 Juni 2016. Peneliti melanjutkan tingkat SLTA di S-
MA Negeri 2 Tanjungpinang. Setelah menyelesaikan pendidikan di SMA Negeri
gTanjungpinang pada tanggal 13 Mei 2019, peneliti pun melanjutkan pendidikan
dengan menjadi mahasiswa pada Program Studi Sistem Informasi Fakultas Sain-
s dan Teknologi Universitas Islam Negeri Sultan Syarif Kasim Riau dan peneliti
menyelesaikan kuliah Strata Satu (S1) tersebut pada tahun 2023.
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