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Abstract 
Choosing a location for a business or place of residence is an essential task in our daily lives. Typically, a 
location is considered favorable if it is in proximity to profitable facilities that enhance its value while being 
distant from facilities that diminish its value. However, conducting surveys in the field to identify desirable 
candidate locations is not always feasible. Factors such as high costs, inclement weather, and transportation 
limitations can hinder survey activities. This study aims to develop a mobile-based system for location 
selection using the Grid-based Area Skyline (GASKY) algorithm in conjunction with Google Maps. Google 
Maps is widely utilized for location-based decisions and is familiar to mobile application users. GASKY is 
employed for its capability to recommend locations based on user-provided information regarding desired 
facilities near the target location and facilities to be avoided, eliminating the need to input candidate locations 
from survey results. The outcomes of this study include a mobile-based application that utilizes the Google 
Maps API to create data collection modules. This system is built using the Waterfall method, which consists 
of planning, analysis, design, implementation, and testing stages. The time required to obtain area 
recommendations depends on the size of the target area, the number of grids, and the quantity of facility 
types provided by the user. With each increase, the time needed to obtain area recommendations is rising 
significantly. Mobile-based applications utilizing GASKY offer convenience, as they can be accessed by 
users anytime and anywhere. 
 
Keywords: grid-based area skyline query, GASKY, Google Maps, location selection, skyline query  
 

Received: 20-07-2023 | Revised: 02-04-2024 | Accepted: 15-04-2024 
DOI: https://doi.org/10.23887/janapati.v13i2.66155 

 
INTRODUCTION 

Location selection is a crucial aspect of 
daily life, particularly when it comes to business 
development. The choice of location significantly 
impacts the efficiency and effectiveness of a 
business [1][2][3][4]. In general, an ideal location 
should be in close proximity to beneficial facilities 
such as universities, residential areas, 
supermarkets, and transportation hubs, while 
avoiding undesirable facilities like cemeteries, 
garbage dumps, or construction sites. 

There are currently numerous 
applications that offer location selection services, 
one of which is Google Maps [5][6][7]. Google 
Maps utilizes a nearby query to identify a location 
on a map [8][9]. However, Google Maps only 
considers one desirable facility when selecting a 
location. For instance, if a student wants to find 
the nearest supermarket, the nearby feature will 
display the nearest supermarket from the user's 
current location. Unfortunately, this feature 

cannot be utilized for location selection that takes 
into account multiple types of nearby facilities. 

Extensive research has been conducted 
on site selection by utilizing locations represented 
as points (point selection) on a map and 
considering multiple types of surrounding 
facilities. One commonly employed method to 
address these challenges is the skyline query 
[10][11][12]. Figure 1 illustrates an example of a 
skyline query for hotel selection based on 
distance and price [13]. 
 

Figure 1. Skyline query example 
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In Fig. 1, there are 6 different hotels, 
namely H1, H2, H3, H4, H5, and H6. Each hotel 
has two dimensions: price ($) and distance (km). 
It can be observed that H2 and H6 are dominated 
by H4 and H5 because H2 and H6 have higher 
prices and longer distances compared to H4 and 
H5. H1 is dominated by H4 because it has a 
higher price despite having the same distance. H3 
has the closest distance among all the hotels. 
Therefore, H3, H4, and H5 (indicated by black 
dots) are the skyline hotels in this case. 

Generally, location selection is done by 
selecting from several candidate locations using 
the criteria of distance to the desirable facility and 
the undesirable facility. Next, the skyline query will 
select from several candidate locations those that 
are not dominated by others. A location is said to 
dominate another location if it is closer to the 
desirable facility and further away from the 
undesirable facility. 

Research in [14] proposes an SSQ 
algorithm that utilizes Voronoi diagrams to reduce 
data in the skyline process, namely Voronoi-
based Spatial Skyline (𝑉𝑆!) for the selection of the 
dominant location. The research in [15] applies 
aggregation R-trees to select desired locations 
based on surrounding facilities. The research in 
[16] and [17] implemented a skyline-based 
location selection algorithm using Google Maps 
as a web-based application so that the benefits 
can be easily and quickly felt by the community. 

The studies mentioned above require 
input in the form of location candidates as points 
to be selected and provide output in the form of 
recommendations for point locations based on 
desirable preferences. However, in certain 
situations, candidate sites to choose from may not 
be readily available. This could be due to users 
being unfamiliar with a new area or limitations that 
prevent surveying to identify candidate locations. 
In such cases, it becomes necessary to select 
areas or locations that do not rely on the 
availability of candidate sites. 

The Grid-based Area Skyline Query 
(GASKY) algorithm was proposed in [18] and [19] 
to identify attractive areas based on surrounding 
facilities, even without the availability of candidate 
locations. GASKY simplifies the process of 
answering queries related to location selection 
without requiring a survey to find candidate 
locations. In a separate study conducted in [20], 
GASKY was utilized to identify attractive areas 
for a company's business establishment based 
on desirable surrounding facilities. Furthermore, 
in the same study, GASKY was implemented in a 
web-based application. 

Continuing from the research conducted 
in [9], this study aims to implement the GASKY 

algorithm on Google Maps as a mobile-based 
location recommendation application. Mobile-
based applications are more easily accessible to 
the public and provide convenience in terms of 
usability, as they can be accessed anywhere and 
at any time.  

Enter a destination area, such as a city. 
Then input the desired facilities, and also input 
the undesired facilities into the system. Once all 
parameters are filled, the system will process all 
parameters using GASky and generate areas 
that match the input parameters. The 
development of this system utilizes the stages of 
the Waterfall method, considering that in the 
construction of this system, each stage is 
completed before moving on to the next stage, 
making the transition from one stage to the next 
linear and without overlapping. The requirements 
for this system are also stable and clear, allowing 
the use of the Waterfall method. 

This study also includes some 
experiments to analyze the performance of 
GASKY on the developed mobile application. 
The remainder of this paper is organized as 
follows: the next section presents the 
methodology of our research, followed by the 
results and discussion. Finally, we conclude the 
paper and provide directions for future work. 

 
METHOD 

 
The research was conducted using the 

Waterfall method, which consists of five stages; 
planning, analysis, design, implementation, and 
testing stage. In this section, we will provide 
thorough explanations for each step. 

In the planning step, we lay the 
groundwork for the project by defining the 
objectives and requirements of the system. The 
objective of building this system is to provide a 
location recommendation system without 
requiring users to input candidate locations for 
selection, which is typically obtained from survey 
results. In this system, users only need to specify 
which facilities they prefer to be near the 
recommended area and which facilities they 
prefer to be far from the recommended area. This 
system is developed using Google Maps, 
considering that Google Maps is a widely 
recognized map application among the public. 
The target users for this system are those who 
require location recommendations without 
needing to conduct a survey beforehand, with 
parameters such as the desired types of facilities 
near and far from the target area according to 
their preferences. These may include tourists, 
locals, travelers, food enthusiasts, or the public in 
general. 
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First, the system should allow users to 
input their preferences regarding the targeted 
area, such as a city or village, and the types of 
facilities they want to be near or far from the 
recommended area. This includes specifying 
preferred facilities and dispreferred facilities. 
Based on the user's input, the system should 
generate recommendations for suitable locations 
that meet the specified criteria. This involves 
analyzing geographic data and identifying 
locations that align with the user's preferences. 
Since the system is built using Google Maps, it 
would involve integrating with Google Maps APIs 
to access geographical data, display maps, and 
provide location-based services. The system 
should have a user-friendly interface that allows 
users to interact with it easily. This includes 
providing options for inputting preferences, 
displaying recommended locations on the map, 
and presenting relevant information about each 
location. The system should be scalable to handle 
a large number of users and locations efficiently. 
It should also be optimized for performance to 
deliver fast and responsive recommendations. 

Based on previous stages, in the analysis 
stage, we define how users will interact with the 
system. In this stage, we also determine what 
inputs are needed in the location selection 
process. The expected user input consists of 
spatial information in the form of location (latitude 
and longitude) considered as the query to select 
Points of Interest (POI). User inputs to execute 
this algorithm include the region's name and the 
desired and undesired types of facilities based on 
their preferences. For example, desired facilities 
may include universities and stations, while 
undesired facilities may include major 
competitors. The data for these POI facilities is 
obtained from the Google Maps API. POIs are 
markers on Google Maps that denote specific 
places or locations. The POI data employed in 
this study consists of spatial information, 
specifically the latitude and longitude coordinates 
that represent the POI locations. 

 Subsequently, spatial information in the 
form of latitude and longitude is retrieved from the 
POI specified by the user using the data collection 
module. The type of Google Maps API used is the 
Geocoding API to obtain latitude and longitude 
information for the facilities inputted by the user. 
Based on the analysis above, the feature to be 
developed is a recommendation search feature 
by filling out the provided form, consisting of the 
desired city region, desired types of facilities, and 
undesired types of facilities. 

The design phase includes designing the 
system's interface as well as its system design. 
The system's interface design is carried out using 

Figma software. There are four system pages in 
the mockup created, namely the home page, 
dashboard, the recommended area search form 
which includes the target region, desired and 
undesired facilities, and the recommendation 
results page. Additionally, system design involves 
creating activity diagrams. Activity diagrams are 
created to model the processes that will be 
implemented in the system, from the user opening 
the application to the system displaying the 
recommended locations on the map. The 
recommended area search system's activity 
diagram can be seen in Fig. 2. 

 

 
Figure 2. Activity diagram 

 
The implementation process begins with a 

needs analysis to identify the features to be 
developed based on the activity diagram. This 
stage provides an initial understanding of the 
system to be created. Subsequently, the system 
design phase commences, encompassing both 
the interface design and system design. Following 
the implementation, the system undergoes testing 
to ensure its functionality and performance. In the 
forthcoming system, users will be prompted to fill 
out a form specifying their desired area or target 
location, as well as the types of facilities they 
desire or wish to avoid. Subsequently, the system 
will display the recommended areas based on the 
user's preferences. 
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In the implementation stage, the creation 
of the GASKY module is also conducted, which is 
the implementation of the GASKY algorithm using 
the Python programming language. Consider a 
rectangular target area, denoted as 𝐴, on a map 
where a businessman intends to construct a new 
store. To simplify the process, we assume that the 
rectangular target area 𝐴 is a square region. 
Initially, we divide 𝐴, into grids of size 𝑠	 × 	𝑠. Each 
grid is assigned a unique ID number, starting from 
the top-left grid 𝑔(0,0) and progressing to the 
bottom-right grid 𝑔(𝑠 − 1, 𝑠 − 1). Furthermore, 
each grid is surrounded by four vertices: 
𝑣(𝑖, 𝑗), 𝑣(𝑖, 𝑗 + 1), 𝑣(𝑖 + 1, 𝑗), and 𝑣(𝑖 + 1, 𝑗 + 1). 
These vertices represent the top-left (𝑡𝐿), top-
right (𝑡𝑅), bottom-left (𝑏𝐿), and bottom-right (𝑏𝑅) 
corners, respectively, of the grid labeled as 𝑔(𝑖, 𝑗) 
(where 0	 ≤ 	𝑖	 ≤ 	𝑠 and 0	 ≤ 	𝑗	 ≤ 	𝑠). We call each 
grid a disjoint area of the target area. Fig. 3 
depicts area 𝐴 divided into 8	𝑥	8 grids, with the 
grid and vertex numbering referring to the 
previous explanation. 

 

 
 

Figure 3. Disjoint areas of the targeted area [18] 
 
Let 𝐹 = {𝐹1, 𝐹2, 𝐹3,… , 𝐹𝑛} represent a 

set of facility types, categorized into 𝑛 distinct 
types. Each facility type can be further classified 
either as desirable (+) or undesirable (−). 
Moreover, each facility type consists of multiple 
facility objects. For instance, a desirable facility 
𝐹1" is composed of two objects, 𝐹1" =
{𝑓1#", 𝑓1!"}. In Fig. 3, there are three types of 
facilities: 𝐹1 and 𝐹2	which represent the desirable 
facility type, and 𝐹3, which represents the 
undesirable facility type. Each facility type 
consists of three objects located within the target 
area.  

Let 𝑓𝑘$%& refer to the object within 𝐹𝑘 
that has the smallest or equal 𝑑𝑖𝑠𝑡$%&(𝑔, 𝑓𝑘$%&) 

value compared to any other object in 𝐹𝑘. 
Similarly, the object 𝑓𝑘$'( is the object within 𝐹𝑘 
that has the largest or equal 
𝑑𝑖𝑠𝑡$'((𝑔, 𝑓𝑘$'()value compared to any other 
object in 𝐹𝑘. The terms 𝑑𝑖𝑠𝑡$%&(𝑔, 𝐹𝑘) and 
𝑑𝑖𝑠𝑡$'((𝑔, 𝐹𝑘) represent the minimum and 
maximum Euclidean distance, respectively, from 
grid 𝑔 to 𝑓𝑘$%& and 𝑓𝑘$'(. When considering two 
grids, 𝑔%, and 𝑔), we say that 𝑔% dominates 𝑔) if, 
for all 𝑘	(1	 ≤ 	𝑘	 ≤ 	𝑚), 𝑑𝑖𝑠𝑡$'((𝑔, 𝐹𝑘) is smaller 
than 𝑑𝑖𝑠𝑡$%&(𝑔, 𝐹𝑘), we call this rule GASKY's 
dominance rule. The objective of GASKY is to 
find the collection of all grids that are not 
dominated by any other grid within the 
rectangular target area, 𝐴. The GASKY module 
was developed using the Python programming 
language based on the GASKY algorithm as 
shown in Fig. 4.  

 

 
Figure 4. Pseudocode of GASKY [18] 
 
The workflow of the GASKY algorithm 

starts by determining the target area and then 
specifying the desired and undesired types of 
facilities. Next, create an 𝑠	𝑥	𝑠-sized grid, where 𝑠 
is a value determined by the user, and each grid 
has four vertices. Then, calculate the distance 
between each facility object and the grid. The 
search for the nearest facilities is done using 
Voronoi diagrams. These distances are then 
recorded in the min-max table, capturing both the 
minimum and maximum values for each type of 
facility from each grid. Next, select the non-
dominated grid using the minimum and maximum 
distances. Subsequently, utilizing the GASKY 
domination rule, we can identify the skyline area 
grid. The domination rule states that a grid a 
dominates a' if the maximum value of the distance 
between grid a and its facility is smaller than the 
minimum value of the distance between grid a' 
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and its facility. Non-dominated grids are referred 
to as skyline area grids. 

In the next stage, black box testing will be 
conducted on the developed system. In black box 
testing, the tester interacts with the software's 
user interface and provides inputs, and then 
observes the outputs generated by the software 
to ensure that the software meets the specified 
requirements and performs as expected from the 
end user's perspective. The testing process will 
simulate user interactions, including form 
completion and receiving area recommendations 
tailored to user preferences.  

Additionally, an experiment is conducted to 
measure the performance of the developed 
GASKY algorithm in terms of the time required to 
locate a specific area on Google Maps. The 
performance of the GASKY algorithm will be 
highly influenced by the parameters entered by 
the user, namely the number of grids, the area to 
be searched for recommendations, and the 
number and types of facilities. An experiment 
needs to be carried out to observe how these 
parameters affect the performance of GASKY in 
the recommendation system, both in terms of 
running time and the number of skyline grids 
generated. 

With a good understanding of how 
parameters affect system performance, users can 
optimize configurations or settings to achieve the 
desired performance. If users encounter issues 
with system performance, understanding the 
impact of parameters can help diagnose the 
problem. Users can determine if performance 
degradation is caused by changes in certain 
parameters and thus find appropriate solutions. 
Additionally, with knowledge of how parameters 
affect performance, users can make better 
decisions in selecting optimal parameters for their 
needs. This can lead to a better user experience 
and better outcomes from the system used. 

Furthermore, during the experimentation 
phase, the system's performance in generating a 
skyline area is also tested by executing two 
scenarios. Scenario 1 examines the relationship 
between grid size, the number of facilities, and the 
resulting skyline area ratio. The resulting skyline 
area ratio is the number of skyline area grids 
generated compared to all grids generated by the 
GASKY algorithm. A high skyline area ratio 
(approaching one) means that almost all grids are 
skyline, indicating that the GASKY algorithm fails 
to provide recommendations. Such 
recommendation results are certainly not 
desirable for users. 

Scenario 2 examines the relationship 
between grid size, number of facilities, and 
running time. The more grids entered by the user, 

the more time GASKY needs to calculate the 
distance between grids and facilities. Similarly, 
with more facilities, GASKY requires more time to 
calculate the distance between facilities and 
grids. Scenario 2 will provide users with insight to 
consider the number of grids and facilities before 
inputting them into the system because each 
addition of grids and facilities will result in a 
decrease in GASKY's performance. 

Both scenarios are designed to assess 
GASKY's performance with various combinations 
of parameters entered by the user. This is crucial 
for users to understand how each additional 
parameter given to the system affects the 
recommendation result and time it takes for the 
system to generate recommendations. The 
experiment is conducted using two target area 
samples with significant differences in size: 
Medan City with an area of 265.1 km² and Aceh 
City with an area of 61.36 km². 

 
RESULT AND DISCUSSION 

The system is implemented using the 
JavaScript programming language and the React 
Native framework, while the algorithm 
development employs the Python programming 
language and the Flask framework. This 
integration allows for the incorporation of the 
GASKY algorithm and its results into the created 
mobile system. The Google Maps Places API is 
utilized to display map results from the algorithm, 
with data being sent in JSON format. The 
system's code is written in Python with the Flask 
framework used to develop the API endpoints.  

The API collects data, processes the 
GASKY algorithm at the server, and returns the 
results to the mobile application. The mobile 
application visualizes the data in the form of 
maps, utilizing Google Maps as a supporting 
technology. 

Fig. 5 represents the initial interface or 
landing page that appears upon opening the 
application. Users can proceed by clicking the 
"Cari area sekarang" (Search for 
recommendation area now) button. Users are 
required to complete four fields in the form: city 
area, desired facility type, undesired facility type, 
and grid size. The city area refers to the targeted 
search area. The desirable facility type 
corresponds to the facility type users desire to be 
close to the recommended area. Conversely, the 
undesirable facility types represent the facility 
types that users wish to avoid, ensuring that the 
recommended areas are not close to those 
undesired facilities. 
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Figure 5. Landing page interface 

 
Users can select various facilities such as 

hospitals, restaurants, ATMs, bicycle shops, and 
more. The grid size represents a perfect square 
integer, such as 64 (8x8) or 144 (12x12). All four 
fields must be filled out, and at least one desired 
or undesired facility type must be selected. Once 
all fields are completed, users can proceed by 
clicking the "Cari Rekomendasi Area" (Search for 
Area Recommendation) button. Upon completion 
of the process, latitude and longitude values are 
generated for the desired facilities, undesired 
facilities, and locations that are not 
recommended. These latitude and longitude 
values are then visualized using the Google 
Maps API. Fig. 6 illustrates an interface 
showcasing a form that necessitates user input. 

 

 
Figure 6. Dashboard page interface 

 
Using the dashboard page interface, the 

system successfully enables users to input their 
preferences regarding the targeted area, such as 
city or village selection, and their desired 
proximity to various facilities. Users can specify 
preferred and dispreferred facilities, allowing for 
a comprehensive customization of their search 
criteria.  

The data collection module employs the 
Google Maps API to retrieve information for input 
into the GASKY algorithm, which generates 
location recommendations. Two types of Google 
Maps API, namely the Places API and the 
Geocoding API, are utilized for data collection. 
The Geocoding API is used to obtain information 
based on user queries, providing longitude and 
latitude values. The user's query involves 
specifying the area name, and as an example, 
querying "Medan City" would yield the geometry 
information with latitude: 3.597031 and longitude: 
98.678513. This information becomes a 
parameter for retrieving candidate object 
information around the selected area. 
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The Google Maps Places API is utilized to 
obtain point of interest (POI) information for 
candidate objects near the queried area, based 
on the facility type entered by the user. The 
necessary parameters include the geometric 
information of the queried area, the facility type, 
and the maximum radius. The obtained 
information includes the name of the POI, as well 
as latitude and longitude coordinates as seen in 
Table 1.  

 
Table 1. Example results of the data collection 
module for bookstores in Medan 

 
Place Latitude Longitude 
Gramedia Book 
Store 3.5858... 98.6639... 

Toko Buku Yakin 3.5946... 98.6665... 

Toko Sembilan Wali 3.5857... 98.6604... 

Books & Beyond 3.5846... 98.6719... 
   

This online data collection module 
retrieves data from Google Maps, and its output 
comprises the candidate objects generated 
based on the user's regional query. The results 
are then processed using the GASKY algorithm 
to provide recommended areas based on the 
user's input. 

The GASKY module is an implementation 
of the Grid-Based Area Skyline algorithm that 
processes the data generated from the data 
collection module. GASKY processes 
geographical information from the target area, 
selected POIs (Points of Interest) from the 
facilities, and the number of grids. The output of 
the GASKY module is recommended areas, a list 
of skyline grids or non-dominated grids.  

The recommended areas generated by 
the GASKY algorithm are visualized on Google 
Maps. The map display includes four types of 
markers: blue circles, red pinpoints, blue 
pinpoints, and black boxes. The blue circle 
represents the user's current location. The red 
pinpoints indicate the locations of undesired 
facility types. The blue pinpoints mark the 
locations where the desired facility type is found. 
The black boxes represent areas that are not 
recommended based on user information 
processed by the GASKY algorithm. These black 
boxes signify the dominated grids generated by 
the processed GASKY algorithm. The 
recommended area is the entire area that is not 
covered by a black box. The grid that is not 
recommended is marked with a black grid, 

because the user does not need to pay attention 
to that area, considering it does not align with 
their preferences. The recommended grid is not 
marked with a black color, making it easier for the 
user to focus solely on the visible area. Fig. 7 
presents the resulting interface, utilizing maps as 
a visualization tool with the assistance of the 
Google Maps API, specifically the Places API.  
The system features a user-friendly interface 
designed to facilitate easy interaction with users. 
It provides intuitive options for inputting 
preferences, displays recommended locations on 
the map, and presents relevant information about 
each location in a clear and accessible manner. 

The testing method used for the system 
is black box testing. This method is sufficient to 
test the input and output of the system without 
examining the internal program structure. There 
are four functions of the system that are tested, 
including opening the dashboard page, filling out 
the form page, the autocomplete location section, 
and the recommendation area results page. The 
results of the black box testing of all four 
functions return successfully as can be seen in 
Table 2. After completing the black box testing on 
this system, it was found that the testing has 
successfully achieved the set goals, with the 
system demonstrating good performance and 
meeting all established functional requirements. 
All main functions of the system have been 
thoroughly tested and found to operate as 
expected. The testing has verified that the 
system meets the criteria set in the initial 
specifications. 

To provide an overview of GASKY's 
performance regarding parameter combinations 
in the system, testing was conducted using two 
scenarios of parameter combinations. Fig.8 
shows the results of the experiment based on 
scenario 1, visualized in the form of a line graph.  

The lines represented by squares (□) 
depict the visualization results for data from 
Banda Aceh City, while the lines represented by 
diamonds (◊) depict the visualization results for 
Medan City. The y-axis represents the skyline 
area ratio to the total number of grids generated, 
while the x-axis represents the number of facility 
types inputted by the user. Fig. 8a, 8b, 8c, and 8d 
demonstrate the relationship between the two 
variables on the x-axis and y-axis for different 
numbers of grids: 9 (3x3), 36 (6x6), 144 (12x12), 
and 225 (15x15).  

The experiment results indicate that as the 
number of grids and the area of the target city 
increase, the resulting skyline area ratio 
decreases. The decreasing ratio of skyline areas 
indicates that the system can provide 
recommendations better than when the ratio of 
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skyline areas increases. An increasing number of 
skyline areas signifies a failure of the system to 
filter regions according to user preferences, 
marked by the nearly equal number of generated 
skyline areas to the total number of grids. 
Therefore, for wider search areas, users are 
encouraged to increase the number of grids so 
that the ratio of generated skyline areas becomes 
smaller. 

For the same number of grids, a larger 
number of facility types inputted tends to result in 
a higher skyline area ratio. Therefore, users are 
expected to provide input on desired and 
undesired facilities in a reasonable quantity. If 
users input too many preferences, the system will 
struggle to find regions that match those 
preference combinations, resulting in nearly all 
grids becoming skyline areas, causing the 
system to fail its recommendation of desired 
regions. 

Scenario 2 utilizes processing time as the 
y-axis and the number of facility types used as 
user input preferences as the x-axis. The results 
in Table 3 indicate that as the number of grids 
increases, the processing time required also 
increases. Additionally, a larger number of facility 
types inputted has an impact on the increased 
processing time. Figures 9a, 9b, 9c, and 9d 
demonstrate the relationship between the two 
variables on the x-axis and y-axis for different 
numbers of grids: 9 (3x3), 36 (6x6), 144 (12x12), 
and 225 (15x15). Based on the graphs in Figure 
9, it is apparent that the search area size also 
affects GASKY's performance in this 
recommendation system. The larger the search 

area, the more time the system requires to 
display recommendation results on the map. 
 

 

 
 

Figure 7. Result page interface 
 
 
 

Table 2. Black box testing result 
 

No Function Name Testing Conditions Expected Results Testing Results 
1 Opening the dashboard 

page 
If the user clicks the 
"search area now" 
button on the 
dashboard page 

Go to the dashboard 
page and display the 
map of the user's 
current location and 
the "search area 
now" section 

Success 
 
 
 
 
 
 

2 Opening the page for 
filling out the 
recommended area 
search form 

If the user clicks the 
"find area now" button 
on the dashboard 
page. 

Go to the form page 
and display the form 
that needs to be 
filled out by the user. 

Success 
 
 
 
 

3 Filling out the form for 
recommended area 
search 

If the user has filled 
out all the fields in the 
form, and then the 
user clicks on the 
option to search for 
recommended areas. 
 

The system will 
display the page 
with the 
recommended area 
results. 
 
 

Success  
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If the user does not 
enter a city region 
specified on the form 
page, and then the 
user clicks on the 
option to search for 
recommended areas. 

The system will 
remain on the form 
page and display a 
warning message 
saying "Please enter 
the city region first." 

Success  
 
 
 

   
If the user does not fill 
in at least one desired 
facility type or 
undesired facility 
type, and then the 
user clicks on the 
option to search for 
recommended areas. 

 
The system will 
remain on the form 
page and display a 
warning message 
saying "Please enter 
at least one facility 
type." 

 
Success 

 
 

  
(a) (b) 

  
(c) (d) 

Figure 8. Scenario 1 results for the number of grids 9 (a), 36 (b), 144 (c), and 225 (d). 
 

Table 3. GASKY running time  
 

Number of 
Grids  

Number of facility 
type 

Running Time for 
Medan (s) 

Running Time for 
Banda Aceh (s) 

9 2 7 4 
 3 7,7 3,9 
 4 7,7 5 
 5 8 6,2 
 6 7,8 7 
 7 10 8 
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36 2 10,5 6,5 
 3 11 8,5 
 4 12 10,5 
 5 13 12 
 6 14 13 
 7 16,5 13,5 

144 2 25,5 25,3 
 3 32 26,7 
 4 32,7 27,2 
 5 32,2 28,4 
 6 33 31,6 
 7 36,5 33,3 

255 2 38,2 35,4 
 3 39,3 38,3 
 4 40,7 38,5 
 5 41,7 38,9 
 6 45 41,3 
 7 49 38 

 
 
 

  
(a) (b) 

  
(c) (d) 

 
Figure 9. Scenario 2 results for the number of grids 9 (a), 36 (b), 144 (c), and 225 (d). 

 
CONCLUSION 

This research successfully developed a 
mobile-based area recommendation system 
using GASKY and Google Maps, as well as the 
Google Maps API, enabling the automatic 
retrieval of spatial data of various facility types 

based on user input. Following the completion of 
the GASKY process, the skyline results 
visualization is directly integrated into Google 
Maps within the application. In addition, the 
application was successfully built using the 
waterfall method. Following this, black box 
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scenarios were executed successfully in line with 
the established requirements. Moreover, testing 
was conducted to assess the impact of user-
entered parameter combinations on the 
recommendation system's performance. This 
location recommendation search application is 
designed for mobile platforms, allowing users to 
conveniently access it with a reliable internet 
connection 

Additionally, this research utilized an API, 
streamlining the development of functional 
applications without manual data input. 
Experimental findings reveal that processing time 
varies depending on the size of the target area, 
the number of grids, and the quantity of facility 
types provided by the user. As the number of 
facility types increases for each grid number, the 
time required for obtaining area 
recommendations significantly escalates. For 
further development, we will explore the use of 
parallel processing to accelerate the response 
time of the system. 
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