—

SNS =1 - =.9] WA ] AR wjE] 2 olul 34 s)je] B

Al - MR - o]

. OFZ=
] Kk u} ]:'T‘****

-1 O

MN

Analysis of Message Usage Pattern and Relationship Formation Pattern of SNS Super Nodes

Hyeong-Bae An* - Jongmoon Park** - Myung-Joon Lee*** - Yang-Soo Park****

0 =22 20124 =&tistu =0 2|5to] HF=UZ

(@] oF
o =

O 2A, 24 Y EY A A H]~(Social Network Service, SNS)= Al-&-#}2] <1
Eis 3 dol 2 S sl Ak B3 SNS 91 A1 E el etal /I aA E vk
2 ARE TFY F JAEE OIS 71 5E5S AT et ipahA SNS AR E 533 19w A P4 HA
T ] o] 545 getat=d 783kt

pa =4
2 Rol s B9 A 45 9t ASAT} ANE WA SAL Ao R g AR S BA, E
&, 0|28 ol A Qv ¥ 55 70w Jaelo] E aFH 1A 48 1F 0% ERe, F aFe] A
9 BAS vl el A F ool weh siE BAlol] webd 24 EA DA ] A0 muel 54 AY
stk

ABSTRACT

As a means for users to interact online, Social Network Service focuses on facilitating the building of social relation. Also, Social Network
Service(SNS) provides various functions for managing relationships and sharing information based on relationships. Analyzing behavioral
characteristics and the process of relationship formation can help to identify the characteristics of the model for online human relationship.

In this paper, we analyze usage pattern based on characteristics posted messages of influential users in Twitter. Also, classifying Facebook
users into influential group and uninfluential group based on the number of their social relations, we analyze and compare characteristics of
relationship formation patterns of the two classified groups. In addition, we present characteristics of human relation model in social network
according to the pattern analysis.
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E 1 EQIHY F2 80{2f Mo
Table. 1 Twitter key words and definitions

£ i
i o] . AEHoR ARE P A2 ARE S5 AL T ZRYE 517 =1 2419 ELAE ¢A
2= % (Following) o] I o] €90 1 2 o)
F2Y dARES ESS B F AT
o g Brge= AR S v P ESle et 2R S Elol A o] &2k &7}
2 2 ¢ (Follower) W
E $1(Tweet) Aol A3 AT ELH die vt
2] E Sl (Retweet) T2 AR ESLS A9 EQIHE $7 05 AS B3 23t 7S /A A YTk
Y ESIF v 53 G S 7FA AL QIA R RTE T2 ARE AR ESlell Ao A2hg slgo] Aol E
KT o2 Hyai ol

EfH = API(Application Programming Interface) & T
E3lo] A&ty HE Y 5 9 ES] AR E A d}o] A Al
A g gt} shA| gk 17\]7}01] 1503] o] 97 A|gho] glo] B 2= Y ESlY TRE EO%%D}.
S A A EY ARG S EH 07 757 ofHT) o
A £ == AAS A7) Y8 ‘twittercounter.com’ ©ll

2. ESlo| 4 &
A 229 Fo 2 AA TOP 10009 ofolt] & =4 & Table. 2 4 types of tweets
T}, ‘twittercounter.com’ = XA EQIE A9 29 & ) g
THE AT FHE AL EAH AN 545 7] COMMENT B ~EZuto]2ol7 ES
ToR dwk A At FHE AY Jdow i LINK A, B gl 23 E9
t}. 100070 9] AIA & Auk AAL 75470019 TR E A RETWEET AHE AR ZESL
A& 2467) o] (s D Hlol 3= 20124 119 1029 5 RT e Aol Sl i da
= AR

A JAVA ESE APIO|E Twitterd), java-twitter, O 13 o]l FEHEJ2 M FHE FEE

jtwitter, TwitterClient 5] $1th. L %oﬂ/ﬂ Twitter4J[10] Eglo] “RT @ gt &A-g0] 235 o9t RT=,
= AeA AR 23 5 2o 758 A7) uebd “http://t.co/” 2t = E-Atd o] 35 o] glrhw LINKE
A= EQE o ik 319 @M APl £35S AFS3) F+3kt}. RETWEET-2 Twitterd] ol A A3} Status 2

7| ol & Wt ol g} o S| Al o] 2o AFT )~ 9] isRetweet() FIN =& FEEH 1 9o ESS

I”Let‘s EEt to work. | hite://t.co/8SMyU7Hi |

President Obama on reducing the deficit: "It really is arithmetic. |
"T've got a mandate to help middle-class families and families that are working
"We cannot afford to extend the Bush tax cuts for the wealthy. What we can d
"There's only one way to solve these challenges: together.”
"We should at least do what we agree on, and that's to keep middle class taxe
"We should not hold the middle class hostage while we debate tax cuts for the
"This country succeeds on a growing, thriving middle class." ?President Obama

a2 1. EQIHoAM F£E ELA HOlH
Fig. 1 Extracted tweet data from twitter
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SNS 431 0] w414 ALg sl L Q1) B el 34

COMMENT® #-#3&kch 719 23 AMgAbe] ESL £57
g Bfehe XA ES HolEr)

public void getFeedProperty(ld)
// 1d = AFEXte| otolC|
/| st: AFERIe] ESI HEE J1X|= Responselist 24|
/| getUserTimeLine() : TwitterdJol M M B35H= AL E
s =3| sME
st is getUserTimeLine(ld)
for Status status : st
if status has string “RT @”
This tweet is RT
/| RTE &&
else
if status has string “http:/t.co/”
This tweet is LINK
/| LNK2 &%
else
if status.isRetweet() == true
This tweet is RETWEET
/| RETWEETZ £&
else
This tweet is COMMENT
/| COMMENTZ 2%

8 2 A% ER BF 2R U

Fig. 2 Classifying pseudo code for tweet types

V. &4 i dlols & Y

B oA A Y g £ s 223 o
25 dlolE o] =5 W ol i 5} “‘ﬂfﬂD}

o] ~Ho Bo) 9o E ALEA}9] FTF E2o 1)
S AFAQ Hg AgetaL gl :/_%7] W) o), &
ololt]2 7]&o 2 Ay olg AFgAte] ARE &3
3t Ao %7}33}3}' 6}%]‘3} Ho| ABo) A A FTse

FA7F gl AR A B
Ao Hod 4 ﬂﬂr whapA] S2 9 AFg2Le) of

olt] 74 WHL 7o R AgAL oot & Ao R
Akl g o] 5ol A A g3l FQL(Facebook Query
Language)[11]3 AH8-5ko] A3 € oot & 23] 5 50

FE AFEA AHES FEIL AT Fo| a5
API= 2 Wl AX A WA= on, WA F APIE o] &

533 d5h 250l 2 1849 41

A 15} 5 o] 2230 4 4|2
=k A B4 L, deh A AL Al e ol
558 AL 109 92 o)

=

é
ol

3 FQL 2 Fa| 2 shat yu
Table. 3 A FQL query for the request and returned
information

FQL Query
https://graph.facebook.com/fql?q=SELECT uid, friend_count
FROM user WHERE uid=A}-&-2} o}o] )1 or AF-§-%} o}-¢]
2.

4= A
uid ARG} 3Lfr ool
name AR} o] &
friend_count AFEAF 2

n

E32AE Y FQL 8.7 A sy = AHE W
oFH, 19 32 A FE ofolt o FaAE 53]
e A2 g1 2% FQL H 2l 9 A& B FTh

o [l

https://araph.facebook.com/Tql7g=

SELECT%20uid, name, friend_count%20

FROM3%20use r2 OWHERE%2 0 (U id=100003009283807%200r
%20uid=100003008283608%200r %20u i d=100003009283809%200r
%20uid=
%2Quid=
%eCuid=
%2Quid=
%eCuid=
%20uid=

000030082638 10%200r%20uid=100003003283811%200r
00003008263812%200r%k20uid=100003009283813%200r
0000300926381 4%200r%20uid=100003003283815%200r
00003003263816%200rk20uid=10000300928381 %2001
00003009263818%200r%20uid=100003003283819%200r
00003008263520%200r #20uid=100003009283821 42001

O 3 ARBXA ME 2F FQL #Hel
Fig. 3 A FQL query for the user information request

T 4. Ho|AS ofolC| & g
Table. 4 Methods for collecting facebook id

UﬂiﬂEifg 7%
linearSearchUp() '
A ofo A KA
linearSearchDown() 184 ofelt] A #el A
AL aA A
findFriends() A8 ool e £ 54 AR R wloTE]
=
writeFriends() SFALER AN =Y
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S H AT =14 A1TE AlRS

/| accessToken : Ho|A& APl 2&o| Esh 7jwx}
EZ

/| pivot_id : 7|& ofo|E]

I/ query : E 42| FQL Heloll MAME otolC|E FIlst
of =M= FQL Hzl

while(valid id’s count > 100000) {

if accessToken is expire

change accessToken

/| accessToken 2tE Al |

else

linearSearchUp(pivot_id,50000)

/I 71& otolC| /= ofo|E| 5000070 44
linearSearchDown(pivot_id,50000)

/| 7|= olo|c| ofzf 2 ofolc| 5000074 A-M

query has create_id(count : 200)

/| &t ol ALZX} otolC| 200704 &

if findFriends(query) is valid

/| &S ofo|C|7} FE2E A

writeFriends() // Thlofl AL2X} HE &3

% 4. Ho|ASE ofolC| MM =35 dhH
Fig. 4 Pseudo codes for Creating and validation
checking of facebook id

100003009131355,J affiche Quue Lees Sooiin, 5902
100003009356577, QueeniteBank Preloves, b282
100003003443833, Joan Joias, b16h
100003003103377,Nur lzzah 11,6144
100003008241281 , 0nda Sul 5112
100003008418456,Ho?ng V? ¥?nh ¥N, 5103
100003003141112 , Manacapuru Classificados,B100

100003009363631, Susam Amand 018
100003009501525,Gonzalo Enrique Mu?oz, 6016
100003009331445, Sthenbiso Zondo,bo14
100003009495875, Sharemubarak Sharemubarakssf, 5006
100003009314793,Bhole Ke Deewane Kanwaria, 5000
100003003366024, Dewi Ade SuRvani 5000

% 5 HOo|AE ALSA HE
Fig. 5 Users' information from facebook

linearSearchUp() ™| 4] =2} linearSearchDown() A =
H ol TEE AFEAE] ofolt] 4 FHE 7WEe
ato] A A o = ofelt]E A/ gt findFriends() Pl
MEs AE ofolt & w7 E FQL # 8 & o] &
ako] ofelt] o] FEA & gIgr) whoF A AR ALE-3}
3L AE T E T ofolt] i ARE-A} 9] ofolt] ¢} o] &, F
JSON o] ARE #7g3ct
writeFriends() A =& A74d AR E 5o &8st}

f e

k=1 =]
FE XF3e
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(3'F Hlo) Bl =20124 102 20 of] %
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e so] g AEAF AR
th FEH ASAEY AT

o

2000 2000
1000 %1000
|
T 200
. LN )
0
0 AFEX}F = 20000 - - - 100000
a8 6. AREXe T 5 BE 8=
Fig. 6 A distribution graph of friend counts
7 A gAbe] AT 55 BAE A, A o) e
g 7)1 &7) 9] ko] & Kol 371 WA o] YE
th A ge 4 v g A V)& 7)o §Et gk
241 - 471 200~20009 1 AFE-AE A 2] gk L A
AHEAES 9 s il mER TR ¥ 5
ek AT ek A A dlo]go oy 2t ke v &S
HoFErh

ES5 He Y TR IE L ug
Table. 5 A classmcanon criteria and ratio for each group
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Table. 6 Methods for friend count request

WA= 7
searchFriendsCount() JEE Q5] R kgl
writeFriendsCount() W g H &Y

/| accessToken : HO|AS AP| &0 Zst 7| X}
E=Z
// url : HlolH 2F URL
// 1d = AR A} id
/[ Job : gFetEl mE HEE JHX|= JSONObject
/] jarr : Joboll M story §EE ZIX|1 U= data
// count : F7HE FF £
// date : FIHE FF FoEel IME JHX|= Arraylist
if accessToken is expire
change accessToken
/I accessToken 2tE Al WAl
else
url has Id and accessToken
Job is feed data for url
// T E M2 E JSONObject 2|2 Hhzt
while(true)
jarr is “data“ property in Job
/| T E ME2o| data &4
if story in jarr has string “now friends”
count is new friends count
/| M2 FItE 2T 5
date is created time to add for count
/| BF7F F=IHE Gt
if nextpage is exist
/| B2 HO|X|7t o UAS EBF
url is nextpage
else break
retun date // 2 ME kst

a2l 7. AFRAF ol A ME QX o

-1 S o

Fig. 7 Requesting pseudo code for forming relation

searchFriendsCount() "X &= AF&-2}2] I =5 %3]
st} 7 F7kE I 31T 5 writeFriends
Count() A =2 #&3gte}. writeFriendsCount() ™A =

= AERe gojEE gdd ¥t Y 75 AHE
Z}e] 1wl FA ARE QA= A IZEES quz,_rq’
I 8 FHE AR A Y AR E eI

227t £t

AHE AL 0fo| ]| o,
10000300951684 7 szt <mof =
2012-10-09,3 e H
2012-10-07,87

2012-10-06,27 ;8?80?808%7?062
2012-10-05,9

2012-10-04 1 2012 10 01.5
2012-10-03,7 |2012-09-29,18
2012-10-02,3 |9012-09-27 .1
2012-09-30,5 |2012-09-22, 31
2012-08-23,21 |12012-09-21, 15
2012-09-27, 14 |2012-09-18, 21
2N10.0N009C B I6n16_A0-_17 0

T2 8 AIZ2X} oo M ME
Fig. 8 Information of forming relation
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Fig. 9 An average ratio of tweet types
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