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Abstract for pleasure, but also in their work and study.

. ) Currently there are thousands of social network sites,
Social network websites have become more and more PORKong which are some famous ones such as MySpace, Face-

lar in both desktop and mobile devices. However, the exigl5, ‘Google Group and Twitter. These websites have been
ing solutions to the mobile contact book do not have stroagite successful[11]. Take Facebook as an example. Ac-
supportto these sites. The traditional way to contactamer%mding to New York Times, Facebook was valued at $6.5
is still to find the corresponding information (user accunfjjiion in May 2009, which was more than some traditional
and then send the message using individual applications|Bi5 sych as the CBS television network. Another exam-
this paper we propose a solution for generic contact bogk js Titter, a website founded in 2006. Within four years

which enables a user to share any content on his social Rgfiter gained a visitor value of 7 million by February 2009,
work sites and combine his social network sites usage ”&t@cording to Nielsen.

the contact book more efficiently. The idea is to use a push _

server with XMPP (Extensible Messaging and Presence Prol N€ growth in the use of smart phones has also generated
tocol) protocol together with the already existing RESTF[Iterest in the use of social network sites. With more com-
APIs. By means of such as solution a user can also get ARting abilities and a larger screen than traditional nebil

E-mail and calendar pushed into the device while the trafRBON€S, smart phones are becoming more and more suitable
load is reduced dramatically. for accessing the social network sites. According to the re-

port released by Opera [14], the mobile use of Twitter in-
KEYWORDS: Social network websites, Mobile phone corgreased during 2800% in 2009. Facebook is also popular on
tact book, Push services, XMPP, REST mobile phone, according to the same research by Opera: this
social network site was the most visited social network on
the mobile Web. However, the current solutions for phone
1 Introduction book (either on desktop or on mobile phone) do not have
enough support for social network sites. It is not convenien

Social network sites have been growing really fast in the p3@ Use these sites from phone book, instead, users still have
five years. Many scholars have proposed the definitions{@f0 to the web page if he for example, wants to post on one
those sites. Aaccording to [5], a social network site can BEhis friend’s page. This inconvenience is the motivation
defined as "web-based services that allow individuals to (9? this paper: we wanted to provide a easier way to share
construct a public or semi-public profile within a bounde@formation on social network sites.
system, (2) articulate a list of other users with whom they The rest of this paper is organized as follows: in section
share a connection, and (3) view and traverse their list2fve illustrate the current solutions to contact book, from
connections and those made by others within the system fraditional contact book software which have already been
Normally, a social network site has three main charactesed among millions of mobile phones, to IMS/RCS sys-
istics: Firstly, a certain number of people with the same item which is still under construction. Some solutions with
terest form a virtual community. For example, people whtleb2.0 technologies are also introduced. And we also show
have the same hobbies, religious belief and political @pinithe problems existing in those solutions. In section 3 we
often form such kind of communities. Also, the people wharopose my solution to contact book using publish/subscrib
are in the same company, university or high school can aleechanism. In subsection 3.1 we explain two current pro-
form such communities. Secondly, members can share intoicols for web services, namely, the RESTful protocol and
mation in these communities. Unlike traditional instansmeXMPP. A comparison is made to show which one is suit-
saging software, which forms a temporary group and aftasle in our problem. Subsection 3.2 is about synchroniza-
the conversation the group does not exist any more, in sotiah, also using the pub/sub mechanism to decrease the traf-
networks sites the groups are permanent, meaning thatftbe Subsection 3.3 is the architecture of my solution, with
users only need to join the communities once and after tleatry existing node such as user terminal, social netwtek si
they will be active in the community whenever they wanservers and a new push server. Subsection 3.4 is a compari-
The forms of the information are also various, from a oneen betweeo our propose and current solutions. In subgectio
sentence comment on a news topic to an article or a vides we discuss the possibility of using XMPP exclusively. In
clip they see on Internet. Thirdly, social network sitesénagection 4 we also introduce this solution to Digital TV and
already become part of people’s life instead of only an eaxther home media centers, with the integration of WLan and
tension. People are using them not only in their spare tiimternet connection to Digital TV. And finally in section 5
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we draw some conclusions on this paper. sites. And many of them still depend on a polling mecha-
nism which requires constant connection establishmemts an
. hence is not efficient. For example, Nokia phones provide
2 Current Solutionsfor Contact BOOK many synchronization solutions: with Nokia PC Suite a user
can synchronize between phones and the PC. However, users
2.1 Traditional mobile contact book have to connect them manually and if the PC is not available,
o , it is not possible to do it. A similar function is also availab
The curre_nt contac_t book is r|ch_|n co_nt_ents[4]. F_acmg Suﬁgtween phones, but again, it is only limited among specific
a popularity of social network sites, it is becoming a trend ot hhones. Another option is to use the synchronization
to integrate the support_ of the_se S|te_s into mobll_e phoness%(])ver provided by Nokia, or even from other companies,
that USErs can communicate with thelr contacts via th_oee Stor example, Google. By defining the synchronization server
anytime the){ Want[15]_. 'V'a”Y mob|lg phone companies haﬁﬁd period length, the phone communicates with the server
a_Iready published their solutions to mte_grate social nekw automatically to synchronize contacts, E-mails and calen-
sites[3, 8, 12]. However, problems exist when browsing @5 - gyt as mentioned before, it lacks the support to so-
web page. The similar problem also exists in the scenagig| henyork sites, and such mechanism depends on sending
of desktop PC usage. Hence, it requires more conS|derat|88ﬁing traffic all the time. Recently there are some push

ranging from choosing protocols to transfer messages to nbiification services using pub/sub mechanism, provided by

des?gn the (?urrent gontact bo.ok softwqre. Nokia and Apple, it is also the method we propose in this
Figure 1 is a typical graphical user interface of a mOb'baaper.

phone.

22 RCS

New contact

The Rich Communication Suite (RCS) is a straightforward
solution to such requirement of making one unified interface
of different services. It is built on the ground of IP Multi-
media Subsystem (IMS), which was proposed as an architec-

Last name

Mobile

E-mail Add field

Google Talk Deletafick tural framework for providing multimedia services[10]. 8V
Skype save was at first drafted by 3GPP to enhance the mobile networks
beyond GSM but in a later version 3GPP stated that supports
Figure 1: A typical mobile phone contact book of other networks than GPRS, such as Wireless LAN and

fixed line, are also required.
RCS is proposed by GSM Association (GSMA). The first

From above we can see that a modern contact book of rapecification of RCS was finalized in December 2008, with
bile phone often contains many kinds of entries includirly the support of mobile services. And just like IMS, it
mobile phone number, work phone number, E-mail addregkso aims to provide the similar functionalities to othet-ne
and sometimes even some IM numbers such as Skype Waeks in its later specification.
GTalk. However, traditional use of such contact informa- The first RCS specification defines one important feature
tion is still to use them via different interfaces. For exdep suitable for our problem: the Enhanced Phonebook[9]. The
imagine when a user sees a web-page and he wants to seal@nced Phonebook provides the most functionality we
the link with his friend Tom using SMS. The first thing hevant in this paper. This feature integrates the presence and
does is to copy the link address, then select Tom from tb@pabilities information. For example, users can make the
contact book and choose to send him a SMS. After that, if tleosen contacts see their availability (Online, Offlinesfgu
wants to send the same link to another friend, Bob, using€i€.) and published profile. And users will get the update
mail, he needs to choose Bob from contact book and operirgfiormation from their contacts. It is also possible to oc
E-mail client(assuming there is a E-mail client installed dhis information from chosen contacts. By creating corstact
his phone, otherwise he has to use E-mail services from weith their social network sites information, it is possilite
pages), write the link and send the mail. Things are markoose the media to share information.
complicated if he wants to share with social network sites’ A crucial problem of RCS and IMS, however, is that the
contacts. He has to open a web-page or dedicated applicasigstem is so complicated and hence the cost is high. Figure 2
software of the site he wants to use, say Facebook, and wsttews a simplified RCS architecture [2]. From this figure we
down the link to his friend’s page. We can see the problezan see that it requires so many hardware and software com-
here: there is not a unified interface to all of these commpenents to work together to provide the expected services.
nication media. The contact book only provides the conta@gerators have to purchase a whole IMS solution to replace
information, not a gateway to those media. The worst cas®me existing parts in their networks. With the fact thasit i
is user has to start a web-page for each social network site@ssible to provide similar services using soft switches an
which he wants to leave a message. SIP (Session Initiation Protocol) technology combinechwit

Another problem is the synchronization between mob#isting access networks, IMS has not gained many contracts
phones and PCs. Many solutions have already been propaseddwide[13]. And with the emerging Web 2.0 technology,
using for example PC software and USB cable or GPR&ople are starting to doubt if IMS is actually going to be
but these solutions also lack the support to social netwatéployed even in the future.
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oP1 X or2 Facebook’s RESTful APIs provide the flexibility of us-
o ’ o ing almost any programming language which can manipulate
| M ‘ /| DL\ HTTP messages. Those APIs have included the most func-
\./ ’ gsﬂs;“ \./ tionality such as Iogin{logout gnd publishing message and
8 (1 photos. RESTful architecture is so popular that many Web

G /Ms oMADS] | m — nws\ 36 2.0 sites have chosen it to build their APIs. Twitter and MyS-
S g/ ™™ \B » pace are also using it. Hence it would be convenient to build
o B P P our unified application upon it.
o ' o However, there are still some problems for RESTful sys-
tems. The most important one is that RESTful solution is
Figure 2: Simplified RCS Architecture much dependent on a polling mechanism. If a client wants
2] to keep itself informed of the information updates it is mte
ested, for example, a contact’s availability or profile, iish
keep sending requests to the server every for example 30 sec-
. onds, although most of them will end up of getting no update
2.3 Other Solutions responses. And it is only one piece of resources the client is

There are some other solutions which can make the inforriigerested in. We can imagine there are many of them for one
tion sharing easier provided by mobile phone producers. E@ntact, many contact for one social network site and many
example, Motorola has published their application namgties. The traffic amount of the mobile phone will be really
Motoblur which combines many social network site portal$/ge. Itis a crucial drawback in our problem since the typ-
on Android mobile operating system. Users need to creéial clients are installed on hand-hold terminals whichenav
a Motoblur account when first use it into which the socidmitation of battery time. With such high number attempts
network sites information is imported. Such information # connect to the server, the battery time is going to be re-
stored on Motorola’s server for further use and user can §&ed dramatically.
the same account in any Motoblur supporting phone. Some other protocols have been proposed to deal with
Nokia has also published their solution: on the new N9&@ch problem. Extensible Messaging and Presence Protocol
phone, which is using the Maemo/Linux operating systeXMPP, formerly named Jabber) is a XML-based protocol
there is a combination of various IM tools for exampldeveloped by Jabber community. Its original target is te pro
GTalk, Facebook chat. So they will have a unified interfadégle a near-real-time and extensible instant messaginy (IM
and use can chat with their friends from different IM accourtrotocol. And in fact it has become a popular protocolin IM
The only problem is it only has IM support. Users can néfea with the applications such as GTalk from Google. But
for example comment on friend’s wall or share videos.  the usage of XMPP is not restricted to IM. It is possible for
the designer to define original extension to XMPP to make
other functionalities than IM. Our solution is based on such

_~Presence XDMS " & .. _~Presence XDMS
(M § 3 | y "

.

3 Generic Contact Book extension.
o The XMPP is working like this: a client makes a sub-
3.1 Application Protocol scribe request to the server or through the server to another

Many social network sites have published their APIs whi(fnl'em’ wanting to get the update information. So whenever

enable users to access services without going to their m iy Peer client makes an mfo_rr_natlon update, it publlslms I
1 %server and the server notifies every other clients that ha

pages. Hence, itis possible to design a generic phone bgo scribed this information. Such mechanism is called pub-

- 1 sy
which has a unified interface and uses these APIs to Commsﬂw-/subscribe (pub/sub). It is obvious that compared with
ESTful systems, the ones using XMPP have much less

nication with contacts on those social network sites. Mbst

these APIs are based on REST (Representational state trans-
fer) (Rep number of attempts to connect to servers. Of courses, XMPP

REST is defined by Roy Fielding in 2000 in his doctorzﬁis'0 h:s 'tj’ dravybziﬁks. Sllnced@ hs.s rTorzsr,]tructurte_d fesa;]ture
dissertation [6]. It is a software architecture rather tlan € redundancyin fhe payload IS figh and hence 1t1s a heavy

h ) ) weighted protocol. But in our deployment scenario, it if$ sti
protocol. Being a client-server architecture, a RESTﬂH;I'Symoor% desiFr)abIe to use XMPP thaﬂ u);e RESTful solutions. Of

tem deployment always involves the request from client an ) . : .

response from server like others, only in REST itis the repz- > € SOMe social network sites only have their APIS

resentation of resources that is being transferred. A REST- 2 REST, we need to have some transformation between
: ) se two architectures.

ful system explores maximally of pre-defined protocols a &

builds functions upon those protocols. For example, with

the existing authenticating and caching mechanisms of aps Synchronization

plication layer protocol chosen to use, designers would not

have to worry about these things but should focus on other s mentioned before, the synchronization is another impor-

quirements. Hypertext Transfer Protocol (HTTP) is propaktiant issue in our case since it requires the consistency of

the most commonly used protocol for web-based REST sgentact book between mobile phone and desktop PC. Some

tems. The methods used are as simple as GET, PUT, P@8ifrent synchronization solutions have already been being

and DELETE, each of them is responsible for manipulatimged in recent years and they can be divided into two cat-

specific resources in client or server. egories. The solutions belong to the first category will con-
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nect to the synchronization server at an user-defined imterterminals (UT) and social network sites servers (SNSS).
Any changes made between two intervals will not get up-Terminal application software could consist of two com-
dated until next synchronization connection. For exampfgnents: a plug-in for web browser and an individual appli-
Google published its synchronization, Google Sync, to syeation software. The first one works like other plug-in: when
chronize E-mails, contacts and calendars. It uses a proprisser finds a page or a video clip when browsing, he could
etary protocol called Exchange ActiveSync (EAS) developedht-click the mouse and a context menu pops up with an
by Microsoft. An EAS enabled terminal will try to connecbption hamed "Share". Going into this menu it will show
to a server provided by device vendors or Internet Serviak contacts. The user can then choose the person he wants
Provider, send its changes since last synchronization andtg share the link with and choose a media he wants to use.
changes from the server. Itis noted that it is also possile ff he chooses to use SMS or E-mail, it will use the already-
operators to use some already existing EAS server insteaibting solutions to send it. If he wants to send the message
of building their own. For example, Nokia’s mobile user® contact’s Facebook or Twitter, the message will be sent
can also use Google Sync servers to synchronize their canthe PS which will then send it to Facebook or Twitter’'s
tents since there is an EAS client called Mail for Exchangerver. The individual application works like IM software,
installed in the phones. The mail problem of such solutidnt it is able to receive and show message from all kinds of
is the date is not really synchronous. The data change treedia: from SMS to Facebook and Twitter’s chat.
tween two synchronization intervals might be important andAs described above, the SS is utilizing XMPP to make the
users will not get them right after they are sent. Another essntact book consistent among UTs such as mobile phone,
ample of such solution is RSS, which is also based on pBIC, net notebook and digital TV. The PS is communicating
technology. with SNSS using polling mechanism all the time via SNSS's
The second category is based on Pub/Sub mechanism,@R&Tful APIs. Whenever any information which the user
my solution also belongs to it. For example, Nokia publishées subscribed is updated, the IS sends notification to obil
its mail synchronization technology called Nokia Messay/T using XMPP. One thing worth mentioning is the PS can
ing. The E-mail transmission is using Internet Message Aalso push other contents into user’s terminal: E-mail,rcale
cess Protocol (IMAP), and there is a state called IMAP IDL@ar, RSS. For example, it can also keep polling user’s E-mail
to make the push mail possible. When a connection to $gyver, and whenever there is any new E-mail, it will push
E-mail server is established but no new mails available, titdo user’s terminal. In such scenario, the traffic load be-
connection is set at IMAP IDLE state, waiting for any neswveen PS and mobile UT is reduced dramatically and hence
information updated. Whenever there is any new mail, tHee battery time is prolonged. For PCs, however, there might
state is changed to normal IMAP state and the server pushetbe the problem of energy supply, and user might not care
the mail to client. if the traffic load is high (provided they have unlimited In-
However, my solution is not using IMAP idle, instead, i€rnet access). So if operator wants to reduce the burden of
uses XMPP as well. The main difference between those tR8, it could let PC communicate with SNSS directly. Of
solutions is, it does not require a constant connection I§@urse, communication via PS is also possible. The operator
tween the client and the server for XMPP. It might not be fe@an encourage its desired method by providing differesdiat
sible to transfer E-mail using XMPP since there will be sontéarges.
specific contents such as large size file and images which
are not convenient to be transferred with XMPP. However,
since our application only requires data update of contacts
information, it will not be a problem with XMPP. Another
advantage of such solution is it can use the same server as
the messaging traffic. So it is worth mentioning that in next
subsection of architecture, although there are two sefoers
synchronization and contents pushing listed on the figure,
it only means they have different functions, and in actual
implementation they can be combined as one server. There
are already some solutions using XMPP. It is more preferred
in the sense that a client does not need to keep trying con- ] )
necting to the synchronization server to check if therejs an ~ Figure 3: Architecture of Generic Contact Book
change. Instead, whenever a client makes a change to the
contact book, it sends a notification to the synchronization
server which publishes this change to the clients who sbarin
the same contact book. For example, the Push Notificat®4 Comparison to Current Solutions
and MobileMe services provided by Apple are using XMP

R‘s discussed before, the most conspicuous advantage of the
solution in this paper is that it will save energy from keepin
3.3 Architecture polling servers. The energy has become one crucial restric-

tion to mobile terminal. In addition, current mobile broad-
Figure 3 is the architecture of my solution. There are foband charging model depends on actual traffic used. By re-
key components: terminal application software, synchrducing the polling connections, the phone will have longer
nization server (SS), push server (PS) between mobile usattery time and reduced Internet traffic load.
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Another advantage compared to current solution, esp&y web page). And now Microsoft has integrated Facebook
cially to RCS solution, is that it does not require big changad Twitter into XBox LIVE so people can chat with their
to the current architecture. As mentioned above, the mé#nds via those web sites, browse friends’ pages, comment
drawback of IMS/RCS is that it needs to add many compon the wall and check videos from there.
nents, both hardware and software, to current core network.

However, it is becoming an acknowledge that many of the )
functions of IMS can be provided by some Web2.0 technoie- Conclusion
gies. | . . _

However, my solution also has some drawbacks. For &3Qcial network sites have already been playing a key role in
ample, an intermediary server (for synchronization and &&0ple’s dalily life. Itis a common requirement to integrate
tual contents push) must be added, whereas, solutions b488guPport of those sites into current contact book on both
on polling and RESTful mechanism do not need it. But wBobile phones and PCs. However, current usage is still to
believe that if operators or ISP provide such servers to s@fet0 the webpage of those sites, either using PC or mobile
energy and reduce Internet traffic for users, they will attra?hone, and to share information on them. We proposed a

more consumers and hence the expense on such server$S@jtion to integrate the social network sites into the ghon
be paid off. book. A user can easily communicate with his friends on

those sites by choosing relevant function.
- The APIs published by social network sites make our idea
3.5 Full XMPP Possibility possible. By deploying them, users do not need to go to the

From the description we can see that XMPP has advantafyégpages to use their functions. However, since those APls
of reduced traffic and hence making more scalability. @€ mainly using REST architecture and the existing REST-
is a valid question that if a full XMPP architecture can bigll solutions have the disadvantage of heavy pulling traffic
achieved. One possibility is to use the IM semantic of XMApad and hence reduced terminal battery time, they are not
to express more behaviors of social network sites such asydiiable for mobile devices. XMPP is more suitable for such
gin. For example, there is a XMPP gateway for Twitter calléScenario. But since some social network sites only pro-
tweet.IM which in charge of transferring chatting messag#éle RESTful APIs, a push server is needed to communicate
of Twitter RESTful format to XMPP format. If such gateWith social network site servers using REST and only send
way is installed on the terminal, the intermediate servéir wiiPdate notification to user terminals using XMPP. The push
not be necessary. However, it will require more work sin@€rver can also be in charge of pushing other contents such
the IM semantic of XMPP is too limited to express all th@S E-mail and calendar. A unified architecture for both mo-
behaviors. For example, it is hard to find equivalent IM abile phones and PCs has been proposed in this paper. It can
tions for some Twitter behaviors such as reply and favoriffovide multiple methods for a user to share the link he is
In another word, it requires to build the whole new semanfowsing.
on top of XMPP as expressive as RESTful methods, instead
of reusing some existing and relatively simple IM semanti
Of course we can expect that social network sites provi“ﬁgeferenceS
their APIs using XMPP instead of letting us build the whol
semantic transfer work. However, since the RESTful API
have simplicity and light weighted features, they are gtiH
ing to be used without switching to XMPP until it is beyond
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