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A Real-Time Messaging System for Twitter Users and
Their Followers
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Abstract

Recently, as smartphones have rapidly come into wide use and various social networking
services have grown, people perform a variety of interactions through the virtual and real world
based on them. Usually, such services focus on easy formation of social links among users,

supporting the exchange of simple messages among users on the networks. Twitter, one of such
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services used worldwide,

supports short message service named Tweet and has over 200 million

members signed up. n this paper, we propose techniques for supporting real-time group messaging

based on the social network

of Twitter and describe a smartphone group messaging system

developed with the techniques. The system automatically forms a group that include a Twitter user

and the

followers of the user, supporting real-time group messaging among the group members.

The developed system is composed of an XMPP protocol-based messaging server and smartphone

client applications which perform real-time messaging based on the social network

of Thwitter.

Twitter users can easily use the system utilizing Tweet messages, exchanging real-time messages
with their followers within the groups instantly established on the XMPP server.

» Keyword : Twitter, Social Network,

LM &
273 YIEZ) AMH12(Social Networking Service, SNS)[1]
= ARAE T 3EY I EF 55 RO E XM= b
o] AEA A FAgstar olF whdgh 2% 7]9ke] A
25 AFet) o]ys &8 HEYH] AHl~s JIEYl 7)dt
o] 7V AN ALSAES 22 aLfrabAl sE8EH, 2 A
SRS 21 AL A BAIE st Atk A2 HE
gofgitt. 18a1 o|E HigoE thekek ARIAE AlFEHEA]
B2 ARALE HHEEal glom, toket RolA E8En
Utk 53], AT 5438 Rg® LvEEY A4 VEQH A
H|2=o] WS 7P AlAISE AAAIE Bt D3shA Adsid
AREE 7] Tkt s AE-S ThsEHAl At
EE(Twitten)[23]E AAIZ L2 de] ARSHE &4 vl
ELA Mulz2 A 1S Ao g tieket ARAET] 4
VEHZE &4A 73381, & wAIA] Ak 7%
AFeted 1GE ARE AelebA T/ 4 Utk ESEH
ARBALSF AREARe] ARE FABRE B2 (Followen) S
o3, oSt QAES AAIHCE Al A4 YES
£ S AP AE B AT ENE A
St} AHE A0 R BT ARgALY] R YENA AEHH,
A BRAES 2R BRYSAA wAAE dLshaA
BRI} A& GakE 5 At H2, AEES] F45% B

35} Wl ESBE o83k AHEAEe] Solua glon,

[ o rir o mx

il
ol

3] MAAE AEshe Tlsl A4 @A

r
& -

Social
System. Real~time Group Messaging

Networking Service, Smartphone, Messaging

A449) 715 OpenAPI FEN2 ABaKe shtel Aoje 42
YEoR sk Ytk ESIHE AR ARE olgsiel A}
A 34 AM2E AT EQR(Twitkiold], S ol8a
AR 3 WS ALSRe ESH(TwitCam)[5), BE2ARY
24 A0 e 97

Efo]UA(tinychat)[7] 5o A7} ARSE I Qlrk

B =Foxe el SNS ESEY &8 vEYAS
7o 2 AR 2F Y-S Adske Ve AjtelaL ol
Zg3te] 2rEE OF WA 2T /gt EQE
o] &8 HIESAE nkejste] ENE AREAR} 1 AREARY
229 50| Fofsl= 2FS AFHOE FA8laL OF 74
o] BT Fod £ Qe AAIRE 25 WAARIE Adse
7IHE ARKeIATE 281 o]E HIROE JUE AnlEE
I WAA A)2ESe XMPP(eXensible Message Presence
Protocol) Z2EZ[9] 7|0ke] WA e} ESE] 424
YEYIE 79to 2 AAT MRS F8shs AvEE
glo|AER ZAFTE XMPP 715k Openfire[10] HAA A]
HE ZeoldES} Bl 71F g dAso] ESEY A8
Efa HEE vgo R AR OF FRE Tdth 1
il 2rtEE OF vAA FelolEE aSmack(l11] o]
22l F3to] Openfire AW} XMPP 541 381, E9
E9] ALEARS} HR 0] £4A 2F RS 7Y 5+ A
< 7152 ATdh AAE ESIE AAAE ol8eto] &
A WA Al2ES AREE 4 9lom, XMPP Al A5
Ao JAHE 2FS Tt Al BEJEH vAAE
AAzro R w4 Qlk

B =09 7S o Atk ARl olo] 23¢dAE
SNSF XMPPel| thal 7|8t 3ellde 248 EHA 7]




EJH

R8RS BRYE 719 HAT

wA A aF AlaE A 89

w) WA AzE olE AsE JME AXAT, 37
T 4RI ANE 1S voR Al A7s T4t
of vsl Thew, el FRAT) 7129 SNS Tl
WA Az Mg BelEd, Ao R G4eNE 2
]

I, AT

M HE/Z MHlA
A UESH MBI AlghEo] tefdt s #AE
F AES AUshe AeYl 7|ke] Aul=2A EQJH,
o] ~B{12], MolYE Fo| tlEHoz AgHT gtk
ESElE bds e ol By Fato spEabt &4
A ESE 7k uIAE Afdsla Q5T 5 AEE A
stk S 9l diEFQ] ESE golHejEle Twitte
4J[13], Java-twitter[14], Jtwitter{15] 5°] itk o]2}d elo]
B E &&afe] tft APRIAE AFThe B Al2Elo]
MEE AL, EQE AMEALE 918 AlAY AMHI2E AFske
Efo]UA, H]O]Hiﬂ(SavorChat)[lfﬂ So] Auzrt S48k
#Ho]2E(Facebook)2 621 & o]ite] AMEALE R A

A Hie] 28 UEHZ /\111 2o|th Fo]ARe ALgA SO
X7 Friends) 558 TRFOEA A 24 vEYAE

TS, SHHWALL) 758 Folol AAtoR Jue
FT) E3 OpenAPIE: A|3ke] chat Aolzst A5}
o A8 & qnk

Aol E(CyWORLDRE ThIEAS] Sl AHI2e2 AHgA S
o i B B VIEANE AT, Q8 wAS

OH

HoJse Q& 715 Bike] ALAS] TR 4uE TR
% ek el vlo|=e wAAs Asstel WAA s
PRI BE PERE R EEE

3ol g Aulse} A5ElE ol

BT TI2EZEA QY
/q_%;r\} AE AE

XMPPE 19993¢9]] Jabber &7] &2~ ﬂw\%ﬂfﬂw 7H‘ﬂa*ﬂ°1
20049 vﬂf\] JS 93 BF ZREZE AN o]F o]
48 g XMPP 7)4be] WAl Alzwlo] 7ikE] et XMPP
71ake] HiEAQ] WA AlZEle 2 B(Google Talk)[17]
3} Facebook, Apple®] MohileMe[18] AH]2 Fo] Itk
XEP(XMPP Extension Protocol)[19]% 71& XMPPE &

Al gggt 715s Adde ZEREZS AFIEES
XMPP %5 AHXSF : XMPP Standards Foundation)oll 4]
WRHJL aga 7)1e ZEEFS Y3l EAE 59
XMPP 7|5k} AJ28]9] 7ks 2| A5kt

E 1. XEPOIM 37k=l 2 7S
Teble 1. Key Features Added to XEP
7IS(EM 0l
~AfH A 2EZA(XEP-0030)
SE20IAHE FHRXEP-0119)
HTTP HIRIZ(XEP-0124)

‘CIE AEIXEP-0049)
-AISA} AlE ESH(XEP-0126)
I T (XEPO0)

Openfire= XMPP Core[20]9} A4} % 152 Y3t
= XMPP IM21] Z2EZS H|E3t XEPY =8 7)5L
2 98k= thEAQ XMPP MM EA Hlo]ejd|o]x9} ds53)

o = H *ﬂﬂH AL tﬁﬂl g & 5 i a2ln
el 715 F 715E AT F UEFE L

ELAE ﬂ]-‘—ﬂl‘/} aSmack2 HLE_E 714ke] XMPP A€
ZolH A Smacke] QFEZO|E WHO T AWEZA
XMPP 5218 F83t7] {13t 7155S Algdich

ER|E 7]t

T1E WA A)l2H 71H
12 AMEAIES] thoket A4S wdshy] S8t A=
A MESRAS Fshs A2 tids] o2 Ao
HE AIZHE Fa = gt aEa ARAFESY A&H
A7} dsAgd wet A8 MESIE 1 et uis-
W3] ATAEET EQEE ofv] B AAES ﬂish
gom ol nigoz FRI 24 YEYIE FAs
o} 28]3 OpenAPIE B3l 718491 ESQE 752
ESHY A8 VESA AH B3 I/H0E AF3P]
o o] 7IHko. R g vhekdh MuI=E AL Qe 3
uhAsta ek

EQEHE s dF HAR Af Vs e A8

EQAE Qat] Be AR8AE] &83lal o, 53] &
PlEE] F43 BT 4 o)F FAdME 1 850t
A3 oA Yk AR ESEE 30" el wiAlR]
Flo g ARE Ff3] wiol] vENA HHE FEE
Aot AR FiE AYs] oJf T HIE7IH wAIA] A
g kAo Z Qlste] R FH7 AR o] F0iR]7] oY
o} webd EQEd] 758 24 YEYAE olgsl g
ARAE] e AE-S WSl o]F VIWhe R R wEhe]

N l'lO l">‘ &n

o T 2 g2 fo
u!

tlo Mo rfu ;o



90 TR R e S k(2011 9)

DL BAY 5 gl AR A A2se] B,
a8 MENTE MRS DU 45808 skl
ez} o ws) APAEn: AFAR A8 e
£ a9 AL Aol 2 ) B1ske 2] Ik
olck. Wb E9IES] 48 END A7HE it o)
A7) Aol MENZ ARE Wk AL oS HEEH
otk ¥ ATelNE QuHow AgAT Aol Heg
we A VEZ HRE RISk 2] Hetsle] v
A Azegel B8A0R 24 MEAILE Wdehs e 1
FsAgh Thee of Fuelzel AW WA wolEe),

(1) ESIES) AL} AR WA A2Eo] 21§77
4 5%

@ AHAZE A Ao 5T o, A5 B2 et
29 AAAEE e 24 VED ARG ESH
2%

(3) ESIHRTE Ao FRE vgoz vAg Ax
Sollq AHgAsl AnE B25L shiel 1goe He
SEEE

() AH8APEE A7 B2 9] A2 Fuo} WA A
Ho] 1§02 ¥d

(5) @ Wse) o] WEEEA ESE A AR &
EREDER FU RERES BRSO I
2 A3

(©) WA A2 PET ABATE A28 BEAS]
Fol 7P 1% A A

(D A=) AHSA 4502 APY 7} IAE Ao
Sh= EQH9) BE WAAE SRS 4

© BEYZL AL Le WA Falo] B2 A2

& Adsia 1F ARl A7t

[>

o] FHME AFEA7F EQEG] A RS w) Bole] &
A HENAE Isks Aol Aeksto], ELE o] < Al v
14 Alzglol] g ARgARe] 24 HIEQA RE YElolE
Fe W oR gosiglth 1ela EQE HE Y W v

>

ol

AEE &4 HEYA ¥k A7HS 71302 315t 4]
A NzEol] ARz 28 18 o3 7Y w2 3PS
HAF:

R == A8x —
MER AT ABR HA
s B R
FE (EYT
2~4 LEYT
HEE
aolatod
uziE sg
JFges 3e
o= WA
FES
Mz
Zealo|eEg
Hae iy

O 1. Mokl 7[ge] SEnky

Fig. 1. Operation Process of the Proposed Technique

TEFE HEe R ESE e
ZEE 5 A AR

>
>
~
=
>
)
tlo
als
021:,"
e
A ne
X0
rr

IV. ADIEE & HAIE AAH

1. A2E 74 2 HA

ZPIEE OF ¥ Al XMPP Z2EES 0|83
wiA7g AHie o) Bl AREAR 2 AAIRE vA S
BT 5 = AvtEE FEfolRER FAE 1 2% v}
EE OF A A= A 725 BelE

G AlE A
Bl [anm ]

4

e |

HE®3 &

—>

W=t

ool eftf o]~

olEfl

T2 2. E9F 78t OF BIAR ARG X
Fig. 2. The Structure Of Twitter-Based
Group Messaging System
Openfire WA AMte A1) HlolEH] o] 2o ESJE <]
2 VESIZE vpERo = Jost AR IFARE AR



ESH AHEASE 2295 119

AN EAA B A 2E R 91

). ofel ARE vigoE AEE Fefo|AENE 7
AEAS} 1% ARE A AR HNAS ST 5
ek

WA AR oleld ARE AR S5l FefoldE
o)l SAU. 2eolIES Fao] ALRATL Al
5T 1) A AYoR ESE0] H2slel 228 B2
AR Ale] Agael Agec

0, 3l ALERIS A 2E

:

ol A A

U OgeE M

<) ELTEELTES

T2 3 AR Aol AN LEXT A X
Fig. 3. Social Network Information Stored in the System

a7 32 WA MH e} ZeteldET} dEste] ESE S
2 MESI HHE IFOZ T3 vAAg Al2wlel A
ke FAE BofEr

g Al2Elel] FEE ESE ARSAE] AejaAl
7IS FHY F =S EHE HAA A wAg MulaE
HEE AP JAeF AYske T2 RIS AYsigith 1
Y A" 7B FAle o ARE 239 wAAE ES
B Z2lA Asor Agste] A 5P olHA
T8 AQgick AL AL 3 2= ol BEE E
e WA E Mol RS Felstar WA 2 7]
L ol g3t FA] ARl K 4 Tk & 2= T =
B2EZC] Ve BAFET

2 H2fE HAEE RIRisP| floh FolE =282
Table 2. Protocols to Support Easy Messaging

Z2EZ @4 7Is
tereti/ SejojotEel Mg Z1
id T Aigkuel Jixiel EQIE ool
senvicehost Mi|2 ZRot Operfie Aeie] SAE o
id@servioe host Tzl fgel ol
SRR Z=5 B2 KIS 5I85IA| 2= ERER|
Mg Tsp| eigt

Openfire

EUL=TELVN xEe 8

A IR A BT
— TChat//id@service.host= BT A2
e D 1d
————— id@Service host

T2 4 HARE AIRELS 3ol | 95t 2450| 2
Fig. 4. Relationship among Elements for Execution of the
Messaging System

mju
n
o
re
[m
10
olN —L|
e

» 12
)
ofr

)

ZHtEE TOF WA FEelAEE ESE Y

SE wAA] TF R ) TsS

SN HAAE FF41E g ok oHd

ol g3te] A= 1% 59 22 7I5S Y
ol

HIAIE Al

o
5
o
_OL
£
g
a

5
°
m =
TS

ot i
S
%0
)

1>
o

B 2ejollE

Levell

e

AER A

v
vz B
Upenfire A&

FPS
85

aE WX B
& oHa

T2l 5 ERIE 72| &Y ofd
Fig. 5. The Process of Twitter-Based Chatting

@

[k

g FeEloldEE EQER] 58 Y3 ESEH BE
3 WA M} A58k dAA AElAE AdEr) $)g
WA 2EE AP 28 6& AnEE ZElo]dEL] Y
T TEE 2ol

20IEE E20|HE
HEZalAH oM

| ALg X} olEIE0]A

Hl=y2 25

lEZ0|E

s=gof

T8l 6. ANfEE S2j0[AES)|
L=
Fig. 6. The Internal Structure Of The
Smartphone Client



92 TR SR WA G k(2011 9.)

ESE 2ES Twitterd ZolHefe]E o8] ESIE
AW} EalslH, ESE Q] A48 YEYA ARE Be)oAY
ESE 9 vAA AES A3 Ui 24E At

A B5E aSmack golBeE]E o]83sle] WA A

wel BAlsle, Augel 1% 9@ IF TAY 28 39 4
S A D AARE WA SO A1sS SId Ul ade
Azl SejoldEe) E9H BE 3

£ WA RES ol
o] EQEY A4 YESZ HARES WAE AMujol] F &k
IHL o5 Ak

(DESE AAE OAuth AHI~E 53l U5
(2) ¢10] AF3H AcessTokens ESEHZHE Fojuke-
(3) AcessTokens Ee}o]dEq] A7 =%
(4) A= AcessTokene o83l EYE HS:
(5) EQE AR ARE vl®o & AccountManager 2AS
0|88} Openfiredll AAS A3t &
6) Eg,]ag] %iog ,‘J/]/\E a”&i ul—o]_Q_

229 HARE vlgo 2 Openfiredl Roster A4AE 5
sto] AREARY} 1R 0F FoFtrE 8F

Iy 78 EFHY &4 vE
Hdshs 7158

[*ERIE{e] L2 2|AEE High/
public PagableResponseList<User> getFollowers(){
Pa?ab\eResponseList<User> myFollowersList = null
try
String myName = twitter.getScreenName();
long cursor = -1;
do {
[[HES 58 otz
myFollowersList =
twitter.getFollowersStatuses(myName,
cursor);
} while ((cursor =
0);
} catch (TwitterException te) {
te.printStackTrace();
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myFollowersList.getNextCursor()) 1=

return myFollowersList;

/*Openfire Mol SE*/
Roster roster = xc.getRoster();
[[ER2S 52 Toloi LRYEE F&
for(User follower:tc.getMyFollowersList()){
String name = follower.getScreenName();
String nickName = follower.getName();
name = name.toLowerCase();
try {
if(Iroster.contains(name)){
//Openfired]| AFEAIZ S5
roster.createEntry(name, nickName, null);
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public XMPPGroupChatService(Connection connection, String
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muc = new MultiUserChat(connection,
user+SERVICENAME);
String roomName = muc.getRoom();
String userName = connection.getUser();
if(IserchingRoom (roomName, multiUserList)){
try {
int end = userName.indexOf('@");
/125 Mo &It
muc.join(userName.substring(0,end));
} catch (XMPPException e) { e.printStackTrace(); }
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muc.addMessageListener(new PacketListener() {
public void processPacket(Packet packet) {
String from = packet.getFrom();
String body = packet.toXML();
int start = from.indexOf('/')+1
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String sender = packet.getFrom().substring(
start,from.length());
start = body.indexOf("body")+5;
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String msg = body.substring(start,end);
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fi.writeFile(sender+" : "+msg+"#n");
}
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multiUserList.add(muc);
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