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Abstract—This research aims to build a boarding house recommender system 

based on the Fuzzy TOPSIS method. This application can be utilized by the stu-

dent community to discover a suitable boarding house. This research uses the 

classic life cycle (waterfall) as a software development model. The waterfall 

model consists of 5 stages, namely, communication, planning, modeling, con-

struction, and deployment. In this study, we focus on the construction and de-

ployment stage. 

To test and assess the system, we use a questionnaire filled by the respondents. 

Two arrangements of surveys created, one for the students and another for mobile 

application experts. We use ISO 9126 as a base to assess the system in terms of 

functionality, usability, content, reliability, and performance. As a result, these 

mobile apps graded 3.54 and categorized as an excellent system. This system is 

well-honorable and acknowledged by the student community, which gives a su-

perior, simple method for promoting and reliable tool for finding appropriate 

boarding houses. The users recommend adding some features such as boarding 

communities, ratings, reviews so users can communicate with each other and in-

crease the effectiveness and functionality of the application. 

Keywords—Boarding house, recommendation, mobile application, fuzzy 

TOPSIS 

1 Introduction 

Surabaya is one of Indonesia's metropolitan cities where more than 70 universities, 

polytechnics, institutes, academies, and colleges are located. Although some campuses 

provide dormitories, due to limited space, most out-of-towns students have to find an-

other place of residence in the form of rent. Most out-of-towns students rent or live in 

boarding houses in Surabaya to save time and money, and this has resulted in an in-

creasing number of boarding houses in Surabaya. The boarding house is an imperma-

nent house lease by a settled outsider or somebody who remains a route from home. 

Currently, there are hundreds of boarding houses in Surabaya with various facilities and 

diverse rental prices. 

Accommodation has been a significant issue for students that live out of their town 

or their country[1]. One of the academic successes came from a place that safe, com-

fortable, and proximity to the university. In contrast, discomfort accommodation can 

cause stress, physical, and psychological difficulties, also misery [2]. To search for a 
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suitable boarding house is not easy, limited information, relationships, mobility, and 

time was the main problems [2]–[6]. The complexity of boarding searches is mainly 

due to several interrelated factors, including facility, price, reference, location, service, 

security, reputation, and advertising. For example, the rental price will be affected by 

the distance of the boarding house from the campus, facilities, and services provided at 

the boarding house. Although there are many boarding house recommender applica-

tions, most of them only display images, prices, and other facilities described by the 

owner. 

The popularity of smart mobile devices is growing fast [7]. A key reason for the 

popularity of smart mobile devices is related to the technological features of these de-

vices. Large screen displays, high resolution, lightweight, user-friendly and ergonomic 

design, short start-up time, multimedia content viewing ability, are just to name a few 

[8]–[10]. Mobile touchscreen technologies, also referred to as tablet technologies, are 

revolutionizing the interactive digital experiences of young age people. Ideally, smart 

devices accompanying applications (apps) can create exciting and effective environ-

ments for learning and entertainment. 

Previous studies on the recommendation system have been carried out with various 

techniques such as collaborative screening [11]–[13], personal preferences [14]–[16], 

or the combination. Each of them has their background and strengths. Many studies 

address the problem of boarding searches [5], [17], [18], [19], but not much discussed 

the user preferences. Planning a system that can help in determining the boarding house 

is needed by students in finding housing that fits the desired criteria. In this study, we 

develop an Android Application for recommendation systems based on Fuzzy TOPSIS 

and Geographic Information Systems (GIS). The recommendation system combined 

with GIS so that the information obtained is not only textual but also in the form of 

spatial or interactive maps. This app will provide recommendations about the existence 

and location of boarding houses, fares, facilities owned, and other related information 

based on criteria chosen by the user. 

2 Background 

This research relies on the Waterfall method, Boarding house concepts and selection 

factors, Fuzzy TOPSIS, and Software quality base on ISO 9126. The schematic diagram 

of this research is shown in Figure 1. 

2.1 Waterfall method 

Waterfall Model is a classic approach in software development that illustrates linear 

and sequential development methods. This method consists of five phases, each phase 

defined by different tasks and objectives, where the whole phase describes the software 

life cycle until its delivery. After the phase is complete, the next development step fol-

lows, and the results from the previous phase flow to the next phase [20]. 

There are five stages in the Waterfall Model [20], namely: 
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Communication: This stage is an analysis of system requirements that can be done 

through research, interviews, or study literature. This stage will produce a user require-

ments document. 

Planning: The next stage is the planning stage which explains the estimated tech-

nical tasks to be performed, the risks that can occur, the resources needed to make the 

system, the work products to be produced, the scheduling of work to be carried out, and 

the tracking of the process of working the system. 

Modeling: This stage is to design and to model the system architecture that focuses 

on designing data structures, software architectures, display interfaces, and program 

algorithms. The aim is to get the big picture of the system. 

Construction: The implementation phase is followed by the testing of all software 

components, modules, and the entire system. Integration into specific operating systems 

is also examined. If errors and conflicts occur, they must be corrected immediately. 

This can lead to an increase in overall costs due to errors that might be related to dif-

ferent phases and not always due to the previous phase. 

Deployment: After conducting a series of testing and development, the application 

program is ready to be distributed to users. Users are asked for feedback to be a devel-

oper evaluation. At this stage, it is also possible to add features or functions that are not 

yet available in the program based on user feedback. 

 

Fig. 1. The schematic diagram 

2.2 Boarding house concepts and selection factors 

A boarding house is a service that offers a room or place to live in with a certain 

amount of payment for each particular period (generally monthly payments). This word 

is absorbed from the Dutch phrase "in de kost." The definition of "in de kost" is actually 
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"eating inside," but it can also mean "stay and eat" in the house where you live [21]. 

Boarding houses have many names, such as temporary housing [22], halls of residence, 

student housing [23], and university accommodation [24]. 

Many studies discussed the factors that influence student's decisions in choosing a 

boarding house, including [25], which states that boarding house selection influenced 

by the facility, price, reference, location, service, security, and reputation factors. While 

[26] states that boarding house selection influenced by two factors, namely, internal 

and external factors. Internal factors are factors that are affected by tenant characteris-

tics, while external factors influenced by physical, accessibility, environment, facilities. 

In another study [3], it was said that location, advertising, facilities, and price factors 

were the determining factors in choosing a boarding house. 

Based on the results of studies, consumers have different preferences in choosing a 

boarding house. So in this study, we combined the factors obtained from the results of 

a survey of 200 students who sought boarding with the factors obtained in previous 

studies. 

2.3 Fuzzy TOPSIS method 

Fuzzy Technique for Order Preference method by Similarity to Ideal Solution 

(FTOPSIS) is one method of many problem-solving in MCDM (Multi-Criteria Deci-

sion Making) Decision Support Systems. In this method, various criteria considered in 

a relatively difficult computerized decision-making process. The Fuzzy method has 

been proven effective in mathematically solving a variety of linguistic problems since 

Dr. Lotfi Zadeh first introduced it in 1965. Meanwhile, TOPSIS is a classic method that 

has been used by Hwang and Yoon since the beginning of the MCDM problem. In the 

TOPSIS method, we need criteria and appropriate data ranking. However, the available 

data is generally not fulfilled because of the human judgment factor that cannot be 

changed to be a fixed number (numeric). Therefore, to overcome the vagueness of hu-

man thought or vague assessment factors, Dr. Lotfi Zadeh introduces the fuzzy set the-

ory. Fuzzy logic is a mathematical logic that has been proven effective and easy in 

modeling solutions such as systems that are not clear, such as in industry, nature, or 

humans, or linguistic factors, and use as a facilitator of reasoning for decision making 

that is not accompanied by complete information and accurate. 

Fuzzy Number is a fuzzy subset of real numbers and symbolizes the development of 

the concept of a confidence interval. One of them is the triangular fuzzy number (TFN). 

The TFN membership function presented in Figure 2.7 and 𝐴 = (a, b, c), which is de-

scribed by the equation [27]:  

𝜇𝐴(𝑥) =

{
 
 

 
 
𝑥 − 𝑎

𝑏 − 𝑎
𝑓𝑜𝑟 𝑎 ≤ 𝑥 ≤ 𝑏

𝑐 − 𝑥

𝑐 − 𝑏
𝑓𝑜𝑟 𝑏 ≤ 𝑥 ≤ 𝑐

𝑂, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

 

Fuzzy TOPSIS method focuses on ranking and choosing from a set of samples with 

different criteria, which can help decision-makers to get final decisions [28]. This 
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method is advantageous in situations where decision-makers cannot make choices dur-

ing the initial design of a system. There are five steps in determining compromise rank-

ing using the Fuzzy TOPSIS method. The ranking steps are as follows: 

1. Build an evaluation matrix �̃�𝑖𝑗 = (𝑙𝑖𝑗 , 𝑚𝑖𝑗 , 𝑢𝑖𝑗) with:  

𝑙𝑖𝑗 = min{𝑙𝑖𝑗
𝑘 } ,𝑚𝑖𝑗 =

1

𝐾
∑𝑚𝑖𝑗

𝑘

𝐾

𝑘=1

, 𝑢𝑖𝑗 = max {𝑢𝑖𝑗
𝑘 } 

𝑚 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑎𝑙𝑡𝑒𝑟𝑛𝑎𝑡𝑖𝑣𝑒, 
 𝑛 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑎,  
𝑘 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑒𝑐𝑖𝑠𝑖𝑜𝑛 𝑚𝑎𝑘𝑒𝑟𝑠 

So we get (�̃�𝑖𝑗)𝑚×𝑛 matrix 

2. Normalized (�̃�𝑖𝑗)𝑚×𝑛 matrix to form �̃� , with 

�̃� = [�̃�𝑖𝑗], 𝑖 = 1,2, … ,𝑚, 𝑗 = 1,2, … , 𝑛, 

 {

�̃�𝑖𝑗 = (
𝑙𝑖𝑗

𝑢𝑗
+ ,

𝑚𝑖𝑗

𝑢𝑗
+ ,

𝑢𝑖𝑗

𝑢𝑗
+) , 𝑗 ∈ 𝐵, 𝑢𝑗

+ = max
𝑖
𝑢𝑖𝑗  𝑓𝑜𝑟 𝑗 ∈ 𝐵

�̃�𝑖𝑗 = (
𝑙𝑗
−

𝑢𝑖𝑗
,
𝑙𝑗
−

𝑚𝑖𝑗
,
𝑙𝑗
−

𝑙𝑖𝑗
) , 𝑗 ∈ 𝐶, 𝑙𝑗

− = min
𝑖
𝑢𝑖𝑗  𝑓𝑜𝑟 𝑗 ∈ 𝐶

 (1) 

�̃�𝑖𝑗  = normalization value of each alternative (i) against criterion (j) 

i = 1,2,3, ....., m and j = 1,2,3, ......., n 

B = benefit criteria 

C = cost criteria 

3. Make a weighted normalized decision matrix. 

After calculating the normalized value, the next step is to calculate the weighted 

normalization value by multiplying the value of each alternative of the normalized 

matrix with the weight given by the decision-maker. The equation below: 

 𝑉𝑖�̃� = �̃�𝑗 × 𝑋𝑖�̃� (2) 

 Xij = weighted normalized value 

 Wij = weight of each criterion 

 Vij = normalized value of each alternative 

4. Determine fuzzy positive ideal solutions (FPIS) 𝑨+, and fuzzy negative ideal solu-

tions (FNIS) 𝑨−. 

 𝐴+ = �̃�1
+, �̃�2

+, . . , �̃�𝑛
+ (3) 

 𝐴− = �̃�1
−, �̃�2

−, . . , �̃�𝑛
− (4) 

5. Calculate the distance between the value of each matrix to FPIS and FNIS. 
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 𝑑𝑖
+ = ∑ 𝑑(𝑛

𝑗=1 �̃�𝑖𝑗 − �̃�𝑗
+) (5) 

 𝑑𝑖
− = ∑ 𝑑(𝑛

𝑗=1 �̃�𝑖𝑗 − �̃�𝑗
−)  

Where 𝑑(�̃�𝑎, �̃�𝑏) is a notation of the distance between the two fuzzy numbers. 

6. Calculate the relative proximity or similarity with an ideal solution, with the equa-

tion: 

 𝑆𝑖 =
𝑑𝑖
−

𝑑𝑖
−+𝑑𝑖

+  , 𝑖 = 1,2, … . ,𝑚. (6) 

7. Rank the alternatives sequentially from the largest (best) value based on 𝑆𝑖 (i = 1,2, 

..., m). 

2.4 Software quality based on ISO 9126 

Software quality can be assessed through specific measures and methods, as well as 

through software testing. One of the software quality benchmarks is ISO 9126, made 

by the International Organization for Standardization (ISO) and the International Elec-

trotechnical Commission (IEC). ISO 9126 is an internationally recognized standard for 

quality software. It defines the quality of software products, models, quality character-

istics, and related metrics used to evaluate and determine the quality of a software prod-

uct. If the management does not meet ISO standards, their work cannot be given an ISO 

standard certificate. The quality factor, according to ISO 9126, includes the following 

six quality characteristics [29][30]: 

a) Functionality: The ability of the software to provide functions according to 

user needs and satisfy the user. 

b) Reliability: The ability of the software to maintain a certain level of perfor-

mance of the software (ex: accuracy, consistency, simplicity, fault tolerance). 

c) Usability: The ability of the software to be studied, used, understood, and at-

tractive to users. 

d) Efficiency: The ability of the software to provide appropriate performance and 

relative to the number of resources used at the time of the situation (ex: storage 

efficiency). 

e) Maintainability: The ability of the software to be modified. Modifications 

include correction, improvement, or adaptation to environmental changes, re-

quirements, and functional specifications (ex: consistency). 

f) Portability: The ability of the software to be transferred from one environ-

ment to another or the ability of the software to adapt when used in certain 

areas (ex: self-documentation, regularly). 

In this research, we use part of ISO 9126 to evaluate the system in terms of function-

ality, usability, content, reliability, and performance. 
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3 Implementation of the System 

3.1 Communication 

In the first stage of the waterfall, we do research and survey to produce a user re-

quirements document. We conduct an online survey related to the factors that influence 

in choosing a boarding house. These factors then combined with the factors obtained 

from the literature studies. The results of the combination of selection criteria are then 

verified by 100 students who are currently living in the boarding house or student that 

were still looking for a boarding house. This verification is used to check the results of 

the criteria with user needs. We also conduct interviews related to the determination of 

importance weights to provide recommendations to lay users. The expert assesses the 

importance weights of each of the criteria obtained in the previous step. This interview 

conducted in the form of a questionnaire. Table 1 showed fifteen criteria and their type 

obtained from research [2], [21], and surveys conducted on 100 students in Surabaya. 

Table 1.  Criteria and its type 

Factor Criteria Variable Type Attribute 

Security C1 CCTV Linguistic Benefits 

Price C2 Monthly Boarding Prices Crisp Cost 

  C3 Payment term system Linguistic Cost 

Location C4 Boarding houses distance to campus Crisp Cost 

  C5 Distance to public facilities Crisp Cost 

Facilities C6 Cleaning facilities Linguistic Benefits 

  C7 Parking facilities Linguistic Benefits 

  C8 Electronic facilities Linguistic Benefits 

  C9 Equipment facilities (bed, desk, and chair) Linguistic Benefits 

  C10 Communal room facilities Linguistic Benefits 

  C11 Roommate Crisp Cost 

Environment C12 The environment around the boarding house Linguistic Cost 

Reputation C13 The reputation of a boarding house Linguistic Cost 

Pelayanan C14 Clean water service Linguistic Benefits 

  C15 Electricity service Linguistic Benefits 

3.2 Planning 

The next stage of the waterfall is planning software development. We make a tight 

schedule and targets to deliver the apps within six months. We use the Gantt chart as 

project time management, so we can organize the progress of the project or activity that 

is being done. 
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3.3 Modeling 

In the third stage, we design and model the system architecture. We set the criteria 

that have values in the form of exact numbers, such as Monthly Boarding Prices, Board-

ing houses distance to campus/college, Distance to public facilities, Roommate, are not 

used fuzzy linguistic variables but crisp numbers. The purpose of using crisp numbers 

is to facilitate an alternative assessment that will be carried out by experts. The expert 

does not need to repeat the alternative valuation of the boarding house on certain criteria 

which have a value in the form of exact numbers. Variables of crisp then changed to 

TFN (Triangular Fuzzy Number) form. 

3.4 Construction 

In this stage, we develop the mobile application based on user requirements and sys-

tem architecture model. We use Fuzzy TOPSIS as a ranking method and GIS to visu-

alize the place and the distance. The mobile apps and its Fuzzy TOPSIS calculation 

described below. 

Because this system uses 15 criteria, so it has many possible criteria and sequences 

that users can choose. For calculation purpose, this study will simulate the apps with 

the following rules: Monthly Boarding Prices (C2), Boarding houses distance to cam-

pus/college (C4), Equipment facilities (bed, desk, and chair) (C9) with priority selec-

tion: C2, C9, C4. In the main page of the application, users are required to write the 

campus name as a starting marker, and then the filter page will display the criteria that 

can be select along with the order of priority. 

 

Fig. 2. Main page 

iJIM ‒ Vol. 14, No. 11, 2020 39



Paper—Mobile Apps for Boarding House Recommendation 

 

Fig. 3. Filter page 

The boarding search generates ten alternative locations, namely Alt-1 to Alt-10, that 

can be seen in Table 2. 

Table 2.  Alternative data 

Alternative C2 C4 C9 

Alt-1  1,300,000 2.20 Yes 

Alt-2 1,500,000 0.45 No 

Alt-3 450,000 3.00 Yes 

Alt-4 500,000 7.10 No 

Alt-5 800,000 3.80 Yes 

Alt-6 1,200,000 8.80 No 

Alt-7 400,000 0.85 Yes 

Alt-8 2,250,000 8.90 Yes 

Alt-9 1,000,000 10.10 No 

Alt-10 1,500,000 2.00 No 

 

This data normalized by formula (1) and then multiplied by their respective weights 

to produce a weighted normalized decision matrix, as can be seen in Table 3. Next, 

FPIS and FNIS values are calculated using formulas (3) and (4) and then calculate the 

distance between each matrix value with FPIS and FNIS using formula (5), as seen in 

Table 4. 
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Table 3.  Weighted normalized decision matrix 

Alternative  

C2 C4 C9 

v1 v2 v3 

Alt-1  0.075 0.164 0.619 0.004 0.7 105 0.7 0.9 1 

Alt-2 0.075 0.164 0.619 0.004 0.7 105 0 0 0 

Alt-3 0.112 0.3 1.177 0.002 0.005 1.212 0.7 0.9 1 

Alt-4 0.112 0.3 1.177 0.002 0.002 0.618 0 0 0 

Alt-5 0.075 0.164 0.619 0.002 0.005 1.212 0.7 0.9 1 

Alt-6 0.075 0.164 0.619 0.002 0.002 0.618 0 0 0 

Alt-7 0.191 1 4.723 0.004 0.7 105 0.7 0.9 1 

Alt-8 0.075 0.164 0.619 0.002 0.002 0.618 0.7 0.9 1 

Alt-9 0.075 0.164 0.619 0.002 0.002 0.618 0 0 0 

Alt-10 0.075 0.164 0.619 0.004 0.7 105 0 0 0 

Table 4.  Distance between each matrix value with FPIS and FNIS 

Alt di+ di- 

Alt-1  0.661 1.532 

Alt-2 1.661 1.532 

Alt-3 0.781 1.216 

Alt-4 1.947 1.212 

Alt-5 1.027 1.004 

Alt-6 2.193 1 

Alt-7 0 2.193 

Alt-8 1.193 1 

Alt-9 2.193 1 

Alt-10 1.661 1.532 

 

Relative proximity is calculated using the formula (5), for example, to calculate the 

value of relative proximity A1 as follows: 

𝑆1 =
𝑑1
−

𝑑1
− + 𝑑1

+ =
1.532

1.532 + 0.661
= 0.669 

The same calculation for alternatives A2 through A10 produces the complete 𝑆𝑖 Ma-

trix value. From the Fuzzy TOPSIS calculation, the alternative order shown in table 5. 

The application not only shows the sorted results but also displays the details of each 

alternative. Results and detail page displayed in fig. 3 and fig. 4. 
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Table 5.  Sorted alternative matrix 

Alternative  C2 C4 C9 Si  Ranking 

Alt-7  Cheap Near 1 1 1 

Alt-1 Expensive Near 1 0.699 2 

Alt-3  Moderate Moderate 1 0.609 3 

Alt-5  Expensive Moderate 1 0.494 4 

Alt-2  Expensive Near 0 0.48 5 

Alt-10 Expensive Near 0 0.48 6 

Alt-8 Expensive Far 1 0.456 7 

Alt-4 Moderate Far 0 0.384 8 

Alt-6 Expensive Far 0 0.313 9 

Alt-9 Expensive Far 0 0.313 10 

 

Fig. 4. Result page 
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Fig. 5. Boarding house detail page 

3.5 Deployment 

In this stage, the evaluation phase is carried out to find out the user experience and 

obtain the feedback to be developer evaluation. To evaluate the system, we use User 

Acceptance Testing based on ISO 9126. User Acceptance Testing is the verification 

process by users to evaluate system solutions made for users. This process is different 

from system testing, which ensures the software does not crash and complies with the 

user's request document, but ensures that the solution in the system will work for the 

user. In other words, a test that the user accepts a solution in the system. 

The system was evaluated by 20 students and five mobile application expertise to 

evaluate Functionality (F), Usability (U), Content (C), Reliability (R), and Performance 

of the application (P), as shown in Table 6. Using a 4-point scale, the average weighted 

mean was computed and interpreted as (1) 3.26-4.0: Excellent; (2) 2.51-3.25: Very Sat-

isfactory; (3) 1.76-2.50: Satisfactory; and (4) 1.00-1.75: Needs Improvement. Useful-

ness reviewed with a mean of 3.5. It implies that the apps are easy to understand and 

simple to work. Ease of use additionally assessed with a mean of 3.8. It means that the 

application is productive to utilize, has an instinctive plan, and easy to explore. The 

content evaluated with a mean of 3.4, which can demonstrate that the apps are exact. 

Reliability quality has a mean of 3.5, which signifies that the respondents exceptionally 

appraised the nonappearance of disappointment and conformance. Performance has a 
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mean of 3.5, which can be verbally-deciphered as palatable. The application has an 

acceptable introduction before the users. Overall, the application evaluated as 3.54 over 

which can be verbally-translated as excellent. 

Table 6.  Evaluation result 

Criteria  Mean Verbal Interpretation 

F 3.5 Excellent 

U 3.8 Excellent 

C 3.4 Excellent 

R 3.5 Excellent 

P 3.5 Excellent 

Grand Mean 3.54 Excellent 

4 Conclusion and Future Work 

Generally, this paper produces an Android and GIS based system that can help stu-

dents in choosing a boarding house based on their preferences. Different user prefer-

ences in boarding house selection, especially in terms of budget and boarding house 

facilities, are the main issues of this study. This application uses the fuzzy TOPSIS 

method to solve boarding house selection problems by identifying criteria and priorities 

that affect the boarding house selection process and then ranking the results. While GIS 

gives the visualization of the location and distance. 

In this study, 15 criteria can be used by the users in choosing a boarding house, 

namely: CCTV, Monthly Boarding Prices, Payment term systems, Boarding houses 

distance to campus, Distance to public facilities, Cleaning facilities, Parking facilities, 

Electronic facilities, Equipment facilities (bed, desk, and chair), Communal room fa-

cilities, Roommate, The environment around the boarding house, The reputation of a 

boarding house, Clean water service, Electricity service. This variable was obtained 

from previous studies that had been determined by 100 students. 

To test the quality of the software, we use the characteristics of the ISO 9126 stand-

ard, namely: functionality, usability, content, reliability, and performance. The testing 

was conducted by 20 students and five mobile application experience on usability, com-

pleteness, performance, and the overall system. The result shows that users consider 

the features provided in this application to be very good and useful. The users also 

suggest adding more features such as features related to the boarding house community, 

ratings, reviews, and reservations so that they can see the best boarding houses based 

on ratings and communicating with each other. 

This study has several limitations. Firstly, the data were obtained only from students 

in Surabaya. The data from other cities or even from other countries can further confirm 

the results of this study. Secondly, this study only considers the self-listing boarding 

house in Surabaya. The data from other resources come from boarding house websites, 

such as mamikos.com or infokost.id may reveal a better result. Lastly, although our 

apps were implemented to find the appropriate boarding house based on user prefer-

ences, the proposed method can also be implemented for other types of boarding houses 
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with other applications that already well known by the public, such as Tripadvisor and 

Airyroom. This limitation will be a fruitful avenue for future research. 
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