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ABSTRACT

This The number of online shops in Indonesia on the Shopee e-commerce web makes it difficult for
consumers to detect the authenticity of online stores. This online shop detection system is an application to
detect genuine online shops or fake online stores (dropship). This study aims to assist consumers in the
process of searching for genuine online stores that sell the desired products quickly and automatically. The
method used in this research is the Breadth First Search (BFS) algorithm and the Web Scraping technique
which will be applied to the Shopee e-commerce web in Indonesia based on three parameters, namely
delivery, store rating, and response rate. The results of this study indicate that the Breadth First Search
algorithm with the Web Scraping technique can be used to complete the process of retrieving store data and
product data in e-commerce and is able to explore as well as check online stores automatically with good
performance. The test results are based on factors such as precision, recall, F-Score, and Accuracy, with the

results of 81% precision, 89% recall, 84.82% f-score, and 90% accuracy with 100 search data.
Keywords: Online Shop, BFS Algorithm, Web Scraping, E-Commerce, Detection

1. INTRODUCTION

Indonesia is a country with the fastest growth rate
for e-commerce in the world. The rapid growth of
e-commerce in Indonesia is due to the number of
internet users in Indonesia that exceeds 100 million
users. Based on statistics, the average internet user
in Indonesia spends money on online shopping sites
reaching Rp. 3,190,000 per person [1]. The cultural
shift from conventional buying and selling to
buying and selling online has a significant impact
on the development of e-commerce in Indonesia.
One of the factors for the growth of e-commerce in
Indonesia is the existence of a marketplace. Shopee
is one of the marketplaces in Indonesia. Shopee
provides various facilities as well as various
categories of items that are attractive to buy [2].

The original online store is an online store that
sells most of its products directly, has a warehouse,
and has stock products that are ready to be sold and
sent to consumers. Meanwhile, online dropship
shop (fake) is an online store that does not have a
warehouse and does not have stock items that are
ready to be sent directly to consumers. Dropship

online shop does not mean an online shop that sells
counterfeit goods, but an online shop that sells
goods by taking pictures of other people's products
to be promoted in their shop [3], [4].

There are several previous studies related to the
research topic that the author did, such as research
conducted by [5] with the title On Multi-Thread
Crawler Optimization for Scalable Text Searching
with the results of his research comparing the BFS
and DFS algorithms, where it was found that the
BFS algorithm has advantages in time efficiency,
simplicity, and flexibility in visiting pages on the
Wikipedia web. Breadth First Search is also
superior to Depth First Search in gathering searches
for popular topics both at the global level (across
the Web) and at the national level (domain.nl):
Google Trends, WikiStats, and Queries collected
from wusers of archives of Dutch historical
newspapers [6]. Breadth First Search has good
efficiency in terms of URL link browsing [7].

Web scraping is the process of retrieving a semi-
structured document from the internet, generally
take the form of web pages in a markup language
such as HTML or XHTML, and analyze the
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document for data retrieval. Also called web
scraping applications (intelligent, automated, or
autonomous agents) only focus on how to obtain
data through data collection and extraction with
varying data sizes [8]. Web scraping techniques can
also be used in collecting promo data on e-
commerce sites in providing appropriate promo
information [9].

As for the problem in this study, because every
year the number of online stores that sell their
goods / products at Shopee continues to grow. The
number of online stores contained in the Shopee
marketplace will make it difficult for consumers to
determine whether the online store that sells the
goods that consumers want is the best online store
from several aspects such as having stock in its
warehouse or not, has the best selling price or not,
and has a delivery service the best or not. This
study aims to make it easier for consumers to
choose the original online shop before buying
products from the online shop at Shopee effectively
and efficiently. Make it easier for consumers to
check the authenticity of the original online store
on Shopee e-commerce quickly and automatically
according to the product keywords that consumers
want.

2. LITERATURE REVIEW

Previous research conducted by (Kapil, 2019)
shows that the BFS algorithm is a simple algorithm
that can be used for the purpose of crawling web
pages http://www.cdlu.edu.in which is built with
ASP.Net and the VB language. The task of a web
crawler is to navigate the web and extract new
pages for storage in the database [10]. While this
author's research examines the Shopee e-commerce
to retrieve page data with the PHP programming
language and Java Script.

Research conducted by (Sun et al, 2019)
compared the BFS and DFS algorithms, where it
was found that the BFS algorithm has advantages in
time efficiency, simplicity, and flexibility in
visiting pages on the Wikipedia web. Browsing
Wikipedia sites with BFS for 273.05155 seconds,
while DFS 1000, 29163 seconds [5]. The difference
with this author's research is the process of visiting
Shopee's e-commerce web in retrieving data using
the BFS algorithm and to find out the status of the
online shop visited by the original or dropship
based on the search keywords that the user enters
into the search system.

Comparison between DFS, BFS, BEFS
algorithms in searching for geotagged images.
Where it is found that the BFS and DFS algorithms

have better time efficiency than BEFS, but the
BEFS algorithm is better at detecting geotagged
images, namely 2% (201 out of 9832 images), BFS
by 1.3% (52 out of 3898 images), and DFS 0.4%
(13 of 3576 images) [11]. Research conducted by
[7] is a comparison of the accuracy of browsing
results where BFS is 42.33% and TF-IDF is
52.78% of the 100 crawled URL links. However,
BFS has good efficiency for URL link browsing.

The crawler algorithm can search for relevant
pages on web pages [12]. Web Crawler or spider is
a computer program that searches the WWW
sequentially and automatically. Crawlers which are
sometimes called spiders, bots, or agents are
software whose purpose is done for web crawling
[13]. Of the 100,000 pages, BFS provides 28,797
pages of relevant pages with a precision rate of
28,797% [14]. Web crawlers are the main part of
search engines, and the details are in their
algorithms and architecture [16]. Meanwhile, the
Treasure-Crawler's performance in performing web
browsing in retrieving certain data with a precision
and recall rate of almost 50% [15]. Web browsers
can also be used to search and store data in order to
keep it indexed to facilitate fast searching by clients
[16]. Apart from that, web crawlers are an
important component of search engines, data
mining, and other internet applications [14]. In
search engines, crawlers are responsible for finding
and downloading web pages [17].

Apart from this research, there are several
studies that have been conducted by the author,
including Searching the shortest route for
distribution of LPG in Medan city using ant colony
algorithm [18], Data driven optimization approach
to fish resource supply chain planning [19], MILP
model for integrated fish supply chain planning
[20] and Robust optimization approach for
agricultural commodity supply chain planning [21].

3. RESEARCH METHODOLOGY
3.1 Types and Sources of Data

The type of primary data used in this research is
online shop information data on the Shopee website
in Indonesia, with the keyword "Iphone 7", the data
collection process is carried out in real time. The
data taken is a link to the entire online store listed
based on the entered keywords and then taken
online store information such as number of
products sold, product ratings, total number of
products sold, overall product rating, length of time
joining, percentage of chats replied to, chat time
replied, store appraisal.

O —————
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3.2 Breadth First Search Algorithm

In this study, the algorithm used is the Breadth
First Search algorithm, which is used as a search
process as well as online shop link visits based on
the entered keywords, then data is taken in the form
of shopid and itemid which are used as nodes. The
application of the Breadth First Search algorithm is

as follows.

A%
(L1

BFS: :keyword, shopid 1, shopid 2, shopid 3, shopid 4,..,
shopid (n+1), itemid 1, itemid 2, itemid 3, itemid 4,...,
itemid (n+1).

Figure 1: Breadth First Search Algorithm

In Figure 1 above, the node level O is the store
search keyword based on product search, where
each search keyword has a product that shopid will
take as level 1 node and itemid as level 2 node of
the BFS scheme in this study.

3.3 Web Scraping

Web scraping is the process of retrieving a
semi-structured document from the internet,
generally in the form of web pages. Web scraping
has the following steps [22].

1. Create Scraping Template: The programmer
learns the HTML document from the
website which information will be taken for
the HTML tag that encloses the information
to be retrieved.

2. Explore Site Navigation: Program makers
learn navigation techniques on websites
which information will be taken to be
imitated in the web scraper application that
will be made.

3. Automate Navigation and Extraction: Based
on the information obtained in steps 1 and 2
above, a web scraper application was created

to automate information retrieval from the
specified website.

4. Extracted Data and Package History: The
information obtained from step 3 is stored in a
table or database tables. How it works see
Figure 2. (The Computer Advisor) [23].

The Web Scraper Way

[N @Y Y Extaced D
T - b 1y X ata
WWHl o
| X ey Ly o
Create Scraping  Explore Site ;"‘.’“." [ A
Tompltlo. — Namigaion e nciony o/
Package History

Figure 2: How Web Scraping Works
(Source: The Computer Advisor, 2019)

3.4 System Design Stages

The stages of the overall system design process
are as follows:

1. Input search keywords, input number of
searches: is the process of entering search
keywords, as well as the number of
searches to be performed.

2. Scraping all shopid, scraping all itemid: is
a process to retrieve all shopid and itemid
results from keyword-based searches.

3. Create roaming queue: the process of
creating a  roaming  queue  for
implementing the Breadth First Search
algorithm.

4. Breadth First Search Browsing: is the
process of browsing shopid and itemid
queues using the Breadth First Search
algorithm.

5. Scraping shop and product information: is
the process of retrieving store and product
information based on search keywords.

6. Checking the original shop or dropship: is
a process to check whether the online store
is genuine or dropship with predetermined
criteria.

7. Empty queue ?: is a process to check
whether the browsing queue is still there
or not. If it's still there, the Breadth First
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Search will be explored again. If not, then will be the source node / root node. Each node
go to the next process. will store a unique code and will be used for link

8. Origina] or dropship store information  Visits later. In the first layer of forming the queue
output: is the process of displaying tree, it will be used to accommodate shopid nodes
whether the online store is genuine or  Which are unique to visitors from online stores, and

in the second layer of the queue formation tree will

accommodate itemid nodes which are used as nodes
for product visits from online stores that are queued
up. In this study, the authors conducted a search

4.1 Queue Formation input for 100 online stores to detect whether the

store's status was genuine or fake using the Breadth

First Search algorithm. Further explanation

regarding the formation of queue trees in this study

can be seen in Figure 3.

dropship.

4. RESULT AND DISCUSSION

At this stage, it is the formation of a queue for
node visits using the Breadth First Search
algorithm. At this stage the system being built will
automatically build a queue based on the search
keywords that the user enters. The search keyword

@0?a?@@@oooa@ocqa@@@@ae¢@

|

0000000000000000000000000

| | | | | |

Figure 3: Forming Queue Tree

Each node in the first layer accommodates the
shopid and the second layer accommodates the
itemid. The explanation of Figure 3, which can be
seen in table 1.

S —————
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Table 1: Queue Formation

3 star, 4 star, 5 star, and links product image.
However, the writer's focus is on several attributes

- in store data such as store name, store location, type
Node Layer | Data Information of delivery, store rating, and response rate. This
Keyword | Layer( | Iphone7 | Root Node data will be used at the online store detection stage
001 Layer 1 | 374936 1st node (shop id 1) later. Store data can be seen in table 2.
002 Layer 1 | 2299609 | 2nd node(shop id 2) Table 2: Online Shop Data
003 Layer 1 | 3110500 | 3rd node (shop id 3)
004 Layer 1 | 3572585 | 4th node (shop id 4) Store | Location | Deliver | Store Respon-
005 Layer 1 | 3954177 | 5th node (shop id 5) Name ]S)tOK;e y Rating | se Rate
006 Layer 1 | 4121774 | 6th node (shop id 6) X1 Jakarta, Id | Reguler | 5.0 33
007 Layer 1 | 4304336 | 7th node (shop id 7)
008 Layer I | 7298199 | 8th node (shop id 8) X2 | Banten, Id EZEE}Z 4.7 %8
009 Layer 1 | 9900293 | 8th node (shop id 9) Reguler’
1012432 10th node (Carg())’
010 Layerl |5 (shop id 10) Instant,
1019880 11th node Jawa Next
011 Layer1 | 6 (shop id 11) X3 Timur, Id | Day 4.7 99
1087860 12th node Reguler,
012 Layerl | 7 (shop id 12) Same
1121146 | 13th node Day,
013 Layerl | 9 (shop id 13) Instant,
1191111 | 14th node DKI Next
014 Layer1l | 5 (shop id 14) X4 Jakarta, Id | Day 4.4 100
1231969 | 15th node Reguler,
015 Layer1 | 2 (shop id 15) Same
1305625 | 16th node DKI Day,
016 Layer1 | 8 (shop id 16) X5 Jakarta, Id | Instant 4.8 98
1363707 | 17th node DKI
017 Layer1 | 6 (shop id 17) X6 Jakarta, Id | Reguler | 4.5 98
1435127 | 18th node Reguler,
018 Layerl | 4 (shop id 18) Instant,
1455313 | 19th node DKI Next
019 Layerl | O (shop id 19) X7 Jakarta, Id | Day 4.8 96
1467112 | 20th node X8 | Banten,Id | Reguler | 4.9 100
020 Layer1 | 8 (shop id 20) Reguler,
...................................................... Same
1264919 | 99th node Jawa Day,
100 Layer 1 | 82 (shop id 99) X9 Barat, Id Instant 4.4 68
Jawa Reguler,
4.2 Node Visiting X10 Barat, Id Instant 4.7 97
The process of visiting nodes is in accordance JTa;Zah’
with the Breadth First Search algorithm, namely X111 | id Reguler | 4.8 80
with FIFO (First In First Out) where the first node Reguler,
is entered into the queue, it will be issued [25]. At Same
this point, each node in the queue is visited one by DKI Day,
one. After the visit, the data scraping process will X12 | Jakarta,Id | Instant | 4.8 100
be carried out on that page. The data taken is store DKI Reguler,
data such as store name, number of products, store X13 | Jakarta,Id | Instant 4.9 92
location, store rating, shop owner, good rating, JTanZah
normal rating, bad .ratlng, following, follower, X14 | 1d ’ Reguler | 5.0 100
response rate, and delivery. And product data such Jawa
as product names, product prices, products sold, Tengah,
product status, product ratings, ratings with photos, X15 | 1d Reguler | 5.0 82
ratings with text, number of reviewers, | star, 2 star, x16 | DK1 Reguler | 47 70
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Jakarta, Id

Original

X10 Original Dropship
Reguler, X11 Original Original Original
Jawa Next Original
X17 | Barat,Id | Day 4.8 66 X12 | Original & Dropship
Jawa L Original -
X13 O 1 O 1
X18 | Timur,Id | Reguler | 4.7 97 SRR e e
X14 Original rigma Dropship
Reguler, X15 Original Original Original
- ]S)ame X16 Original Original Dropship
ay, . Original Dropshi
X100 | Jakarta, Id | Instant | 4.9 99 X17__| Original | "8 PP
X18 Original Original Dropship
4.3 Online Shop Detection Parameters X19 Original Original Original
. . . . . Original Original
Online shop detection parameter is carried out X20 | Original & &
based on the data obtained in the search process or X21 Original Original Original
node visits. The detection of whether the online . . .
. .. . X22 Original Original Original
shop is original or dropship is based on several
criteria in the shop as in table 3. X23 | Original | Original Original
Table 3: Criteria for Online Stores X24 | Original | Original Dropship
X25 Original Original Original
P Online Store .. .. .
arameter Original Dropship X26 Original Original Original
There are Same | Only Shopee X217 Original Original Original
Day Service, Logistics .. .. .
Delivery Regular, Next shipments are X28 Original Original Dropship
Day, Instant. available X29 Original Original Dropship
Store >4 =4 X30 Dropship | Original Original
Rating X31 Original Original Original
EZ:E onse 290% <90% X32 Original Original Original
X33 Original Original Dropship
4.4 Test Result X34 Original Original Original
. . X35 iginal iginal iginal
After testing the shop data based on the criteria Origina Origina Origina
and parameters for the detection of the online shop X36 | Original | Original Original
described above, the status of the online store is X37 Original Original Original
shown in table 4 . . .
Table 4: Online Shop Status X38 Original Original Original
Online Shop Status Based X39 Original Original Dropship
Store Store Response X40 Original Original Original
Name Delivery Ra'tlpg Rate X41 Original Original Original
X1 Original Original Dropship
— — X42 Original Original Original
o Original Original
X2 Original . . .
— — X43 Original Original Dropship
. Original Original
X3 Original . . .
— — X44 Original Original Original
. Original Original
X4 Original . . .
— — X45 Original Dropship Original
. Original Original
X5 Original .. . .
— — X46 Original Original Original
- Original Original
X6 Original . . .
— — X47 Original Original Original
. Original Original
X7 Original . . .
— — X48 Dropship | Original Dropship
. Original Original
X8 Dropship . . .
— X49 Original Original Original
X9 Original Original Original
X50 Original Original Dropship
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X51 Original Original Original X92 Original Original Original
X52 Original Original Original X93 Original Original Original
X53 Original Original Original X94 Original Original Original
X54 Original Original Original X95 Dropship | Original Original
X55 Original Original Original X96 Original Original Original
X56 Original Original Original X97 Original Original Dropship
X57 Original Original Original X98 Original Original Original
X58 Original Original Dropship X99 Original Dropship Original
X59 Original Original Original X100 Original Original Original
X60 Original Original Original Baseq on data table 4 online shop status, a
- . i recapitulation can be made based on the parameters
X61 Original Original Dropship
X62 Original Original Original Table 5: Online Shop Detection Results
. . . Number of Online Shop
X63 Original Original Original Parameter Detection
X64 Original Original Dropship Original Dropship
X65 Original Original Dropship ]S)tf)lrlzgting gg g
X66 Original Original Original Response Rate 70 30
X67 Original Original Original From the above test data, the authors get data
X68 Oricinal Oricinal Dropshi that the application can detect online stores well,
ngina ngina ropsiip from the keyword "Iphone 7" with many searches
X69 | Original | Original Original of 100 different online store data. The time it takes
X70 | Original | Original Dropship for the system to visit e;ach node,. from the first
<71 Original Original Original node to the 200 node by implementing the Breadth
ngina ngina ngina First Search algorithm, takes about 161.6 seconds.
X72 Original Original Original With the number of detections based on delivery,
X73 Original Original Original there were 98 genui.ne online shop.s and Z.dropship,
. o - based on store ratings, 98 genuine online shops
X74 | Original | Original Dropship were obtained and 2 dropship, and based on the
X75 Original Original Original response rate, 70 genuine online shops and 30
X76 Original Original Original dropship. L
- - ) The following is a graph of the test results of the
X77 | Original | Original Dropship detection of genuine or fake online stores based on
X78 Original Original Dropship the criteria or parameters of the online shop in
X79 Original Original Dropship Fl iiu_re 4.
X80 Original Original Original 00-
X81 Original Original Original 201
X82 Original Original Dropship 70
X83 Original Original Dropship 60 1
X84 | Original | Original Original 50 1 B Original
40 - B Dropship
X85 Original Original Original
201
X86 Original Original Original 20
X387 Original Original Dropship 101
X88 Original Original Original oA
.. .. . Delivery Store Rating Response Rate
X89 Original Original Dropship Figure 4: Online Shop Status Diagram
X90 Original Original Original
X91 Original Original Original
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4.5 Breadth First Search Algorithm
Performance

From research conducted by applying the
Breadth First Search algorithm in the detection of
genuine or fake online stores in e-commerce by
searching 100 online stores. Based on observations,
the Breadth First Search algorithm has a pretty
good performance in searching for relevant data.

Table 6:_Relevant Visits Pages

Algorithm | Search Number of Relevant
Pages

Breadth

First Search 100 81

(BFS)

The performance testing of the Breadth First
Search algorithm in this study uses several factors
such as precision, recall, F-Score, and Accuracy
[12].

1. Precision

It is the ratio of positive true predictions

compared to the overall positive predicted

results (all pages retrieved) [20].

Precision (P) = (TP)/ (TP + FP)
=(81)/(81+19)
=8l

2. Recall

It is the ratio of true positive predictions

(relevant pages) to the overall true positive data

(pages retrieved) [24].

Recall (R) = (TP) /(TP + FN)
=(81)/(81+10)
=89

3. F1-Score

F1 Score is a weighted average comparison of
precision and recall [25].
F1-Score =2*R*P)/(R+P)
=2%*(89*81)/(89+81)
=84.82

4. Accuracy
Is the ratio of true predictions (positive and
negative) to the overall data.
Accuracy= (Number of Correct Predictions) /
(Total of predictions)
=(81+9)/(100)
=90
Based on the results of the performance test
above, it can be concluded that the performance of
the Breadth First Search algorithm in online shop
detection with 81% precision, 89% recall, 84.82%
f-score, and 90% accuracy.

4.6 System Testing

Testing the system used in this study is to use
Black Box Testing. Testing with Black Box Testing
is done by providing a number of inputs to the
program. The input is then processed according to
its functional requirements to see whether the
application program can produce the desired output
and is also in accordance with the basic functions of
the program. The system testing can be seen in table
7.

2885



Journal of Theoretical and Applied Information Technology

g
30" June 2021. Vol.99. No 12
© 2021 Little Lion Scientific ‘ TATIT
T
ISSN: 1992-8645 www.jatit.org E-ISSN: 1817-3195

Table 7: Black Box Testing

Scenario Test Case Hypothesis Result
Online shop | Enter the keyword and | Perform shop and product searches based on Valid
checking number of searches then | search keywords.
form click the check store | shpcheckr R T
button.
Hasil Pencarian

Status: S0l 3 dat)

Search result | Click the plus button on | Displays detailed search results for product | Valid
detail form the table names, shop names, and shop status.

ce 0 Dua @ ¢ tnDEE0O N

ShopCheckar

Search data | Click the search data | Displays the results of store and product search | Valid
form menu button data. .

Hepeed® b Prodh Harsa Toke s
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Admin login | Enter your wusername | Displays the admin dashboard menu. Valid
form and password, then click
the Login button.
DI PANEL
1 8 8
i \
\
I X I
Admin search | Click the search data | Displays search keyword data that has been done Valid
data form menu button before.
l . Data Aset
¢ ]
1717
; i
Form clear | Click the delete button | Delete the selected search keyword data. Valid
search data on the table.
Data Asat
- ]
17:21
Store data | Click the shop data | Display shop data search results. Valid
form menu button.

Data Toko

o
0
]
]
]
]
o
o

17:28
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Product data | Click the product data | Display product data search results. Valid
form button
Diala Produk
17:29
o
Logout form | Click the logout button | Exit admin panel and display admin login form. | Valid

SILAHKAN LOGIN

5. CONCLUSIONS

The online store detection application that was
built can detect online stores properly, based on
shipping parameters, store ratings, and response
rates. The Breadth First Search algorithm is a
simple algorithm that can be used for the process of
retrieving store data and product data on Shopee e-
commerce in Indonesia with the help of the Web
Scraping technique. The results of the research on
the keyword "Iphone 7" with the number of
searches of 100 online shops resulted in online shop
detection based on delivery parameters detecting 98
genuine online shops and 2 fake online shops,
based on the shop rating parameters detecting 98
genuine online shops and 2 fake online shops, and
based on parameters response rate detects 70
genuine online shops and 30 fake online shops. The
detection results of an online shop do not
necessarily categorize an online shop as genuine or
fake as a whole, but it is detected based on
parameters, so it is possible that in one parameter it
can be said to be a genuine online store category,
and in one other parameter it is categorized as a
fake online shop. This application has a weakness
that is very dependent on internet connection speed,
because it will affect the number of online shops
detected as well as the visiting time of each node.
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