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Distribute Parallel Crawler Design and Implementation
Hyun Ho Jang*, kyung-sik, jeon*, HooKi, Lee*x*

ABSTRACT

As the number of websites managed by organizations or organizations increases, so does the number of web
application servers and containers. In checking the status of the web service of the web application server and the
container, it is very difficult for the person to check the status of the web service after accessing the physical server at
the remote site through the terminal or using other accessible software It. Previous research on crawler-related research
is hard to find any reference to the processing of data from crawling. Data loss occurs when the crawler accesses the
database and stores the data. In this paper, we propose a method to store the inspection data according to crawl — based

web application server management without losing data.

Key words : crawler, web Crawler, server

4220199 2¢ 28%), FAL1AE 201949 3€ 199), * At/ T 27 J )
AAZAE L2019 39 28) s 1ol /Alo W Hotg8lulcorresponding  author)



22 §3HoF=E% A197 #1335 (2019. 9)

AE o] waatHA ZF 71dolvt DAl A= &
gaflof & §1 ojZ Aol B FHo)A] £~
713l uhe} Abghe] Aol HHE 2 i
st 7 oA Ak olF EHA
74 8l7] 984 Hypertext transfer protocol
(HTTP)9 e g+e gl A4 A, 94,
(Y FHolA ZEaH o /E HAste e
Abgro] o] ERlety] HrheE AFstE XET1
ow ZHHA §F AgEAeld AW FHE
Fstar #HelE - J=E Sk
HTTP AW E 8738t vIAAE FAlste] A7
g H 1 ARE dyFe A AY AR AW
37} Stk o] & AejE =2 3} Reason-Phrase
o &= Status-Codeol| wigt tebst Mwite] 2%
2 gtk Z2Fo = Ao AuHaE o)fd &
2 7k stk 1][2][5]
°J]/\]—9] E]_otg]_ xqié Ax]—g—]_ #Eoﬂoixq =
T2A 2=3o](spider), A AMZ1(Search engine),
H(bot), Asd do]HE, A=2(crawler)o]dtaL
s Aol gt} o] AZEYo] =32 HTTP pr
otocol& ©o]-&3le] HTTP Awlel HeHE s}
I #YE Lol AHE 5 AUrhI3]
ol2] HTTP Server®] Jej4uE F33t7] 913
M= 2 E(thread)Y  Z 24 2 (process) 7| HHo]
HEd AE8(crawler)E o]&3le] AdE Az )
ol —’F‘F%S ARE st AFstar ok A
e AR My&ert w27] ool o]
] o] =(DBMS)9 A% A £E7t ths 2
Cﬂ«] A2l £ERv =g ol £do] M)

rlr

i) rE

= A5 Ao

FaEdAAE oy e HAl e BHE 9 2
EHE Adsta Qo P dolEe] gk A
27k s+ &= dlolEH o] ~(DBMS) & o] &8kl
UEAE HegebA] gt

E =FoMe= HE] HTTP Serverd HE 2=
Y 7|HoR dEass st Ag#e she
ol7ldl of AR Fd HS AAIS HE HT
TP Serverol gt AHlBE e HE 2S5
(Multi Crawlers)®4] 8 iao

2d= 1) 9e =

HE 3t A% HolH AWR FY tlolE
el o]k Ho]E VJ% Aletsitl, dolE A
= e 7lwke) 2597t

431 2‘25}9 EﬂolEi Ao =%k JEA

g Rz A8t P2 olt)

o] o]de AA, t}49 HTTP Serverd

T 7)dke] HEAE ¢ AEY o}

th. &4, dloleln]o] 2 2](DBMS)

L& BAshr] S1§ doly A

2. 84¢d 4T

21 9 2&EH

211 s

4 ZZ8E e HTTP Server? 1 #o]A]
ok BH ARE FHste] A%, e fg &
ZEYo] ER ARGE § A=Y SR of
718 AlSE Az bl FHujgk @& HTTP

Servere] 9 solAu gHl AnE Fgshd
it ZzAsg BEe] aBeE AT PG
A 498 prlale 2RE AT + e
B 2YEE B8 2B} o)y AoE9 9
slol At JeANE FHshe we oo gl
o, ool 1Re AAom ALgHE 2%
b7 9 AE melFa Qe l4]7)

World Wide Web
(Internet)

Web crawler Html or Xml
Schedule Web File
Agent Reader

URL

Text or
Metadata

EERUREEZ PN

Storage
(URLs and Data)




2.1.2 7%

Qb aHa] 2= 9 ol E e,
o selA] el gl WaE FEekn akel 9=
o 9 solx 2 olulH, el Wev]tio} ) 3
e ARE £PU FYE JREL o9 I
= AT AAAe] webr dolejulo] (2AE,
A%, viZeld, No-SQLEI HAel= 4%
@ & stk olslel 9= A, Aelel R,
st Ael7), 235 B4 Fol B ANES F
Z3to] dolgule] 25 Srh Ao 34

& = glrh[6]

2.1.3 34

agde ¢ AHE 3L J2E wet 7t
WA Zpzte] EoolA] Ule] = &b, Ak, ol
A, dEvde] AW 5 B2 delEs FHde
Tzago e Algts dadste] EololAe g
3 FAE o] FA(=AFE deldE) ez A4
HE FHd § A2Ee eIt 2ol 27k
5% 3 AThI8I[9]

# HE] Z 2 AA (Multi-Processor)
dlol8 5 £285 F4A1717] 98
ZA2Y 2g=E AAEe] F2EAF
o2 v ZRA sy ~dEE AAEH
Zzafuc g delHE FHske 1dse
AEHE 7IdAAT e

¥ 2 2A1EY (Job Scheduling)
AZY7 WEsoF & ¢ URLe] throlal F7]
Aoz ARE dHeolHE FHsta 7AAH )]

Y= R HEF WE AZd ~AF 93l
SAEolok gt} e AEA FHE § delA

=
=]
9] sub linkE FE3HA =W I9F o Ao

2857 wite| 7+ T2 AL A¥ = URLA

R e ase AA Y 7l 23

M

383

2HE1 K

| (24E3) \
S— = TV m
S ES AHE 43

~(AHES )T 7 [ \)/
~HE§ )] I/
=

A4E7
AYEB Y

(23 2) 2¥= 7u A3 28 A]xH

2.2 TCP/IPE Z2aY(4A ZT217)

B ARFA 7|7 TCP/IPE 7o g 3td
713} %"loi ]O]E—E“ FaRks F gtk olE
13 5 “Protocol(Z2EF)”
< AH&st] aﬂ‘jr. %’\J ke AR 717] 3k
ok&y dolE FaAAomA £ HolE e
3

oy Tz AoJE9] Socket Z2Iao 2
Au = FgoldE  Fdo  thE WA =4

7= 6}{— WA €
T,‘f_ 5] °J1 ﬂé;ﬂoﬂ
= FaA g dol
A

g4 § 2899 7|sdE A4
gujo] B e v A5 9
g 7412 AR AA 2 gk 2
¥ agHE %L%EH AalME BHAEE WY
2871 7% Al 4=gtol TCP/IPE Ho|E o]~
g odlolE] AW Fr A= s gk JRE
F53te] e

2l
Ac)
2
=
ro rlr
ru?.

ruor-i



24 §HBt=

A4 A198 A3 (2019. 9)

311 787 44

<E 1> e 87444

[e=

P

A

of

d] o] B Hl o] 2~

=27} AHEE 4 9l dlolEH|
o]~¢] P, Driver, ID,

A Password, 7]e} dlo]e]mo]2o]
HHE 2] AAZHS doj=al
Fub z=HE Alg 2 dlelE Mw
2 HH IP, Port, 2% ZME A5 5

ot}

<E 1>3 Zo] AEE A HolHuolAs H R

9 agelel #3449 g o) /]
At OSHE E2d

]
%%ﬂzab
o % A 0

;z@@w%%

Safe] 7%
Aot AU AR
o] tat o] & QleiA A
gaste] #7454 Aol 9l
S

[e,

©o, miﬂl

AT

P

e
A

Crawler rely count=3
Crawler queue maxsize=100

rawler htpconn fimeout=100
crawler Socket tmeout=3
(rawler.queue names=HTTP_QUEUE
crawler num=1

crawler logfile resource=C/crawler log,
ataserver p = XCXou
datasenver port=xu

ERR-
o,

X

DB_LIST=marid

mavia.driver_class_name=org mariadb.jdbc.Driver
mariamax_active=10

maria.usermame=wsis

maria password=wsis1q
maria.idleTimeout=1000000
maria.checkoutTimeout=1000000

maria maxCheckout=1000000

maria. cacheStatements=lrue

maria.url=jdbc: manadb:/xoc oo xocoox/dd

<E 2>9F o] A5 A

= A
o] &y HAARE 7 E
o

S5y go]EfH)
sel % 7o) s
. retry countv Http
A @l

Sever g4 A Ao BHEE Alo]E Q)
el oA AAsE socket timeout

Http Server?d Hzi A4
H AlZro] HolAd A A
| $1&olth. crawler num(Number?] 2F2})+=
e AEdE T dsy] AP, 28 =
AR FEsk7] SjaEiA otk

A 7HS A EE] A

He AolER Hels

N

312 92 2829 47
¥R 2ds sl WY 229E 4
i%ﬁ%ﬁ?@ﬂ%@i%%%%%%ﬁﬂﬂﬂﬂl

47w,

EEE
x7|8
|

Leal 3119 977
YN
CREELE 2 URL e ; \
— A HTIP ,l
i — Server )
URL List }\ ) \)/
o/

~>

HOlE A

(2% 3) 2= 7 e faEe] Aay

(79 3)2 311 T84 AAolx
°of AFe7t FesiA URLE W et
Bulo]~ AR, 2= £5 g3 FE
FRES delHE delg AHME sl As
TEE =43 stk AEeedA 7HH 2= UR
& Tt 2ol dlojgjuol el AgE ARE 7
Ak e
2 2 =l 54 URLel 554

Wejo] Fad Aol ohlehd bk Hole Ar

Qs

2
Y

fr =

=
Qo

=l
off

)
ol FE
o

-



<3 3> URL SEA4K oA

crawler num url

1 www.domain name 1

1 www.domain name 2

1 www.domain name 3

2 www.domain name 4

2 www.domain name 5

2 www.domain name 6
g A= Aet, A& HISE V|FoRE T
29 URL =v¢l ARZ Holguojxoy AE
97k glol 59 5 YEs s

BERe 2/ ZRads o s doly

HOE AH

2HE1 TP

AfE (Socket S41)

AgE
2gc4
N
24E s

(=

'

N =
Hl0JE] toj2

SREREE"E

A E 8

— /

(L 4) 2 2 BE 2889 dolE A

(29 A5k 2ol B4k 9 WY 2|7 27
=2y Jlew vy Awd 4gd bl
H2 ma, golg At wue HeleE v
of Agal PR . 72Ut wd Y

ol 7} & W &7 HE AHE HEke] o
HE By Aol gy s derh
diole] A= e Ho]HE of&d ZRE
Z 7o g FAlEE HolEE ERlsta A4
Al deolHE Weks Afelwt DAO(Data

4 W Az 44 2 74 %5

Hr

Access Object)Z E3}o] dlo]g| o] 2o H
ako] A7gghet,
ZREZ ET ofgef o] w Fxo|th

! ERCE \ A dlo]g \
gZlE| el AA wWAX] ZHolo] thdk &

2, TrQl Z= Z=vd HTTP S
=, dold #7 BYZ9E 5 21 Y 3

AAE A Eskdth

P71 AR FE= ‘IRl o)||AEY WE|
¢l mE||=vel HTTP Server AE|st|
dioe] 3 Bdaslz|]..” o]} Zo] Hefs}
Atk HolEE T2t T g A=E 7
& TeAE g

B gNE 3o ANG Bk @ W g
a8 AAE TAPES Aoins)

41 #

r-|>:l

=29

Bzl B4 shude] Tt v

S
oxel AxEgeF A E TP

e
22
i

o

=

<k 4> AEYE FTEIE % A

AA o]lF | dlelEl ey 7 *

num String ZZ W3 | 1(..4.5)

retry.co int 7_@5—? ANA & 3

unt 34

anem int F A4 A% | 100

dataserv . dlole] A¥ | xxx.XXX
. String

er.ip P XXX

dataserv int dlele] A XXX

er.port FEHZ




KERL

1 H HH2
= TCPAP EEER
3841 (Socket S41)
3892 d832)
JE93 3£93

N1}
i
s T
-

[

Close Socket()

SN AT Ty T
mhu | |y | | || g
v N N v R v}
oo ~1 (=2} wn

-

(71" 5) B4k 2 g8 ¢ deolg Aw oy €A

Receive data List

‘ H Parser H DAO !

(2" 6) =21 ©leolE A

Receive) — ‘

(1% 6)2 HolE AW7F LAEA R W b
o]E]E F(Receive data List)oll A3&ta =214
o2 FX A dolEel gt protocol Aol o
gt A E F3 dolEHE AEEste dHolg o]
2 Hlo|Eo| AFsh ojw & dlolee A
4 BdavlzE AFee] 7F g =oA] to]E

=
P AREA AT ALANEEZ B0 LA

I

HE 328 E AZEYoR FHHE T Y=
2 t}49 URLS ¥E& whEste] 9 HTTPAH
of A} g3} ol viole SR

<& 5> WHE AEYE TEdke & 4
A olE | HlelE Y A7 #*
url_code int URL zZ& 1(...4.5)

: . A& A=

url String 52 3

depth int URL Ze] 1

sub_cnt int ﬂ'ﬁ URL 10

T
stk
url_ip String ;Hpc’ URL XXXX

<GE 5> 2= s = URLY tigh 7]
E dlo]Ef ot} url_codei= dlo]Efmo] o] A4
3lo] URLS F=& FE3E keyolth wle &
Astaat st =vle] A rolt) depthi= 13
TE= 0 s9 =vdle ZolE  uEhdith
sub_cnt= 5% URLY 3819 =w9lS
o Y2 /4E yelth wlipe 53% URL
of tigh diole 3 A AAE sid HTTP A
w o] [PZ #el g}

245

r
o iy
St
2
>
ls
u
i
2 ot
2
>
oo
i}
(@
>y
=
o
of{
oft
N
=



& ARgstalom) 1djell= vlolE Hlo] 2~(MariaDB)
ok dlolg AHE 753131

<E 6> i B Y aEYE A9 =g
CPU w22 HDD NIC
2.1GHz 16G 500GB 100
2.1GHz 16G 500GB 100
2.1GHz 16G 500GB 100
2.1GHz 16G 500GB 100
5.2 4 4 348 3&9 492
otge] (1 7} o] Bitd AEY F o
A& 5e7baA HTTPA ™ o Aej A ®e} o]
HE 33 Adijolt}
1400
1200
1000
800
€00
400
200
|
2 3 4
—2i4 —g s
(29 7) B2k 9 5y 329
gk o o] wAlol] 1,00071¢] URLS S23&taL A
g3 49 1,200mse] Al7te] AQFH, Wil
TE 57 A4S A Azte] Aadhs Aow
Al HE7F NAs = AL AT =
99} o] A3 URL 7|52 59 mald
HAZ FAS 49 A28 28 A7te] Ui =
th =3 v walo A 25 E WEe AT
A% CPU % HEE] Af-&o] =t} o= <ls

Y ¥ age A4 3 7 27

_Q

o
I

ne

| 350l Sl HolEHlo]lx A

2
Rehg zeac
1

]_

9
2

ol
il
FN'

rl

AEHE HEw 58t e 7

$- URL® 12ms ~ 100ms<] HTTP Server A€l
4R g HelgE %t 4% veolHE b
ol A& dAsetA Fi do]E o] 2~
insert® 7-§- 3HA sAIH o] WAEte] HlolE

Fepo] AT,

mlm

g 027 OHA agz v
# 0§ HOlE 7 Z0|/4..
1A INT 1
2 8 VARCHAR 50
3¢ VARCHAR 50
4D VARCHAR 50
5 E VARCHAR 50
6 F VARCHAR 50

(2" 8) ¥ HZESR Hols

(719 8)7 o] HAE EHozZ td Ho)
A/dste] HeldiSQLS ©o]-83te] HlolEHE ¢
A4 AP HEE 235 T 3PmsE AEE 7}
HE e SRR =Y 497 A 49
PKF &l 9% ol &4o] g
ool A AlRbeE HlolE] AW AAFAL
2 folHE ATt e A dolH

go] LAYsHA] ok

wet  lo

R=N
=
23
h
o

_1

4

6. 2 &

2 EidAE oy ﬂirﬂ% stEdojqd oz Fak
atal, AXEdoHorr WHAYE st ol
e vy ﬂiﬂH s #4
Ag MAshed AHE 2ES A

At &l H@ olelE w71 9



(1] http/www.tta.orkr

[2] Berners—Lee, Tim. "HyperText Transfer Protocol”.
World Wide Web Consortium.  Retrieved 31
August 2010.

[3] Curbera Francisco et al, "Unraveling the Web
Services Web:An Introduction to SOAP, SDL, and
UDDL" IEEE Internet computing, Vol.6 No.2,
pp.86-93, 2002.

[4] Castillo, C, "Effective Web Crawling,” ACM
SIGIR Forum 55, Vol.39, No.l, pp. 55-56, June
2005.

(6] "HTTP/1.1". Webcom.com Glossary entry. Archived
from the original on 2001-11-21. Retrieved
2009-05-29.

[6] Heydon, A. and Najork, M., "Mercator: A Scalable,
Extensible Web Crawler,” In Proc. 2nd Int’l Conf.
on World Wide Web, pp.219-229, Dec. 199.

[7] Tim Berners—Lee. "The Original HTTP as defined
in 191", World Wide Web Consortium. Retrieved
24 July 2010.

[8] V. Shkapenyukn, T. Suel, "Design and Implementation
of a High-performance Distributed Web Crawler,”
In Processings of the 18th International Conference
on Data Engineering, San Jose, California, 2002.

9] A&7, Ao, 3A], atd, ‘LM~
g A QXS g WY ¢ A5 77

witets] =5A 0 HFEe A4 2 EE, Vol

oxl oo

(M &20H)

15¢

B[ ol I pol g B oX

Aok o Al ICT JoT, Information
Security, Data Sciences
email : jangh2@daum.net

1 7 A (Kyung-Sik Jeon)
2013 29 A&Alolm i stal H st
AE A}

0168 28 FAetE Jutojshel
1T 4739 5t3) g8t4A)

A - sAWEa e T4
CREL e

g 2ok - WujolEl, 4, dlole]
L= SR=cK

IO

email : jeep3162@gmail.com

o] ¥ 7] (HooKi Lee)

20189 2¢ FAUstw dukgishy
ITAAS oAt

Al 1 Aejeta 2]l gl 43
g} AlolH HotF sty w

] H-oF :© Cyber Security, Digital
Forensic, Data Science

email : hk0038@konyang.ac.kr



