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ABSTRACT

Recently, a lot of data has been generated according to the diversity and utilization of information, and the importance
of big data analysis to collect, store, process and predict data has increased, and the ability to collect only necessary
information is required. More than half of the web space consists of text, and a lot of data is generated through the organic
interaction of users. There is a crawling technique as a representative method for collecting text data, but many crawlers are
being developed that do not consider web servers or administrators because they focus on methods that can obtain data. In
this paper, we design and implement an improved dynamic web crawler that can efficiently fetch data by examining
problems that may occur during the crawling process and precautions to be considered. The crawler, which improved the
problems of the existing crawler, was designed as a multi-process, and the work time was reduced by 4 times on average.
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Fig. 2 Image for Synchronous, Asynchronous processing

2.7. Web Crawler Tools
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Fig. 1 Overall flow of Web Crawling process
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Save product-related collected data as
CSV file

Fig. 3 Basic Crawler Flowchart

3.1, Basic Crawler
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Access the e-commerce page where the desired product
is searched in order of popularity

link_list =[]
page
product_list =[] # A set of Product information

While item_count <= req_num :
links = get attributes containing links

Foriinlinks :
fink_list.appand( About ‘href that exists in ‘links’ )

name = get Product name information from web pages
get Product p

from web pages

product_list appand( name, price, brand )

‘product_list' as '.c:

Fig. 4 Pseudocode of Basic Crawler

3.2, Crawling
F2b T2YS AP AHE FHLS hehck

Table. 2 Crawling Experimental Environment Table

Experimental environment
CPU AMD Ryzen 5 4000
Memory 16 Gigabyte
GPU NVIDIA GeForce GTX 1650 Ti
Internet Speed 100 Mbps
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Googlebot
Twitterbot
Yeti

ser—agent :
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Fig. 5 Examples of robots.txt file contents
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Table. 4 HTTP Error Code
HTTP Error Code

to KU rlf

Error Message

Forbidden: Occurs when the server rejects
the request. It can also occur if the
administrator blocks the user or the server
does not have index. HTML.

403

Not Found: The most common error code,

404 .
0 meaning that there are no resources to find.

408 Request Timeout: The code used when the

request times out.
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Fig. 6 Image Loading Disabled Example Image
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Table. 6 Improved Crawler Pseudocode 18 9= 3= golgE A&7 Yt glojEH|

— T dg
0] A 2] ERD(Entity Relationship Diagram)©]t}. DB ]
o]E-2 work, store, product 37] 2 LA =] o] Ql}.

# Multiprocessing

Initialize 'process list' store B0 E-2 AEF] Ao|EE Y] Qg Hol&
Create 'save url process' o], name ZFH(Column)-> 3l Ho|E-2] PK(Primary
Add 'save url process' to 'process list' Key : 7]27]) &, work g|o]Eo]| 4] FK(Foreign Key : %+
Start 'save url process' z7))& AFRE T}

az o .

work Bloj -2 287 ATEL AU T

2]
For _ in range(maximum count of processes) ~ =
91t Fo]ch. 22 store®] 227 2ejo] ol dloje

S

create 'get data process' - 1
add 'get data process' to 'process list' A g o] RS o) 24 7+ET HQ 7L
start 'get data process' t}. 2 A] uuid AH-S PKE, store 2H2 FKZ AR
%ttt UUID(Universally Unique IDentifier)= Y| E$ 3

For 'process' in 'process list' Aol A Ao AL {2 US| 95t FH1ok

Join process' o= 128bit S2xfo]ul, 32412 9] 167142 EHHL. o]

= 8444127 RO 2 RAT)E Holdo] 57

# Save url process _
o] g0 g FEFTH17]. & uuid Aol 41A 9

initialize 'url Queue'

for _in range(maximum count of page) g (529 UUID A7) o &2 AAdE Hla2ert A%
go to url =}
get elements with an href attribute product H|o]E-2& AFE g0 g S #&s}7] 93t Hlo]
for element in elem.ents ‘ Bolt}, url(AE 2 3), seller(FA}), brand(AHE 2l
push 'element with an href attribute' for 'url Queue' ©), name(AHET), price(7}2) AL Hlolg LS
# Get data process 97k ZolH, 2ol uhel & HolHE A 4=
while 'url Queue' not empty ong AJER AlFZS 25 8l wuid 2HESFK
get url for 'url Queue' 2 ARt 252 © 2 product H|o]Eof| A url¥} uuid
go to url £ Zo|X PKZE A3
get data

uuid (namep—

save data for database \

Odb248cf-7c12-4dc5-8767-6663486ea337  E Site

1
2 SealefSd-f662-dbd-afab-96e3d0c02ecl  E Site 1| E Site
3 21b677dd-613c-404{-add5-deBhababBal  E Site store table 2 GSite
4 elflBBec-6219-4a8] -3796-f5af2f1 8618 E Site 3 Asite
5 e5332325-9chb-4b73-blec-ec345eDfal2  E Site 4 B site
itk 6  1463413c-4055-4811-bb06-382008a18%05  E Site 5 Csite
7 35dd8b2-79a8-446-8hS6-bE53aa%50c  Esite  WoOrk table
- uuid | TEXT
product table
- store 1 TEXT ul seller brand name price wid v
+ uui stare E l E E J
3831 hittos://www. co.kr/ IStar PC T-Brand  Core i5-4* generation 4690 48,840 8521824d-b266-4096-871a-21619564(3a0
WD htos//wm.  col/ WASlem T -Brand  Core 159 gareration 9400 201,900 B521E2AG-b286-409B-8715-21619654(%a0
D htos//wm. cole/ MASsm T -Brand  Care Jqal 6,310 85218246286 4098-6713-2161 3554130
+ uuid 38354 htpsi/fwww. .coke/ K Buy P % T-Brand  Core 0% generation 440,340 B5218240-b266-4096-871a-21 6195641320
3835 hitos://www. co.kr/ Brape korsa A-Brand  [cardcountJmbook 3)521,100 8521824d-b286-4036-871a-216195543a0
product
—orl s TENT tha Fig. 10 DB Table Example Image
- sbelle;: TERT wtore
- brand : TEXT .
brand TET e AT 1% 102 DB glo]£2] o4 olu]A]c}. wuid ZEe]
- price : INTEGER AR HEZEES O AEE A9E AdEe
- uuid 1§ TEXT =) 3T = =
sho] Aol digt AR SS AAE = AUk

Fig. 9 Improved Crawler Database ERD
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Fig. 12 Crawling Time Graph by Process Count

5.3. Basic Crawler & 7|/M=l I E2 M5 H|2

Basic Crawler®] ZA|HE2 74t 2529 4%
< 89l5}7] 918) 16 Core, TRAA 74> 72 A5}
73 dlolE 100, 400, 7007H¢] &9 2 295 &
st

Table. 7 Basic Crawler and Improved Crawler operation
time table

Basic Crawler Improved Crawler

Web Time Taken to Crawl Time Taken to Crawl
Site Data | Data | Data | Data | Data | Data

100 400 700 100 400 700
A 0:10:53 | 0:49:49 | 1:05:03 | 0:02:03 | 0:06:36 | 0:16:16
B 0:06:04 | 0:26:15 [ 0:55:21 | 0:01:41 | 0:03:22 | 0:06:42
E 0:03:31]0:12:12 { 0:16:05 | 0:01:44 | 0:04:52 | 0:07:42
C 0:13:37]0:46:09 | 1:35:57 | 0:03:46 | 0:10:05 | 0:18:40
G 0:02:59{0:09:16 | 0:15:37 | 0:00:49 | 0:01:57 | 0:03:01
X 7L YA Q] eAHAEQ] Basic Crawler?} 7)1 A

H 3Ee0 A5 49 A7t EolEolth Ty LA
9] Basic Crawler?] ZFAA| 7t T HE|Z 2 AR A
AE MAE T2 ZFA|7Io] AA|FR o A3
A AQEL Q2= i)

V. 2 B

2 =RoAe= 9 35 A AA Y WA 7T &
A 4170 A] TEfslof 2 F-elapagel el At .

wAdES e = e WHES A8 iAE &
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