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The Future of Social
Networks on the Internet

The Need for Semantics

John Breslin and Stefan Decker ¢ Digital Enterprise Research Institute, Galway

“I read somewhere that everybody on this planet is sep-
arated by only six other people. Six degrees of separa-
tion between us and everyone else on this planet. The
President of the United States, a gondolier in Venice, just
fill in the names ... It’s not just big names — it’s anyone.
A native in a rain forest, a Tierra del Fuegan, an Eski-
mo. [ am bound — you are bound — to everyone on this
planet by a trail of six people.”

—John Guare'!

social networking. Sites such as Friendster,

Facebook, Orkut, LinkedIn, Bebo, and My-
Space, as well as content-sharing sites that also
offer social networking functionality (including
YouTube, Flickr, Upcoming, del.icio.us, Last.fm, and
43 Things) have captured the attention of millions
of users and millions of dollars from venture capi-
talists. (For more on the topic, see the articles on
social search starting on p. 13 in this issue of IC.)
Compete.com states that, as of November 2006, the
10 most popular domains accounted for about 40
percent of all page views on the Web,? and nearly
half of those views were from the social networking
services (SNSs) MySpace and Facebook.

SNSs usually offer the same basic functionali-
ties: network of friends listings (showing a person’s
“inner circle”), person surfing, private messaging,
discussion forums or communities, events man-
agement, blogging, commenting (sometimes as
endorsements on people’s profiles), and media
uploading. With such features, SNSs demonstrate
how the Internet continues to better connect peo-
ple for various social and professional purposes.
Yet, fundamental problems with today’s SNSs
block their potential to access the full range of
available content and networked people online. A
possible solution is to build semantic social net-
working into the fabric of the next-generation

E veryone on the Internet knows the buzzword
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Internet itself — interconnecting both content and
people in meaningful ways.

Where Does the

Trend Come From?

From the beginning, the Internet was a medium for
connecting not only machines but people. Email,
mailing lists, Usenet, and bulletin boards allowed
people to connect and form online social networks,
typically around specific topics. Although these
groups didn’t explicitly define social networks, the
ways people acted and reacted did so implicitly.
The early Web continued the trend. More recently,
sites such as Friendster and LinkedIn have brought
a different notion of online communities by
explicitly facilitating connections based on infor-
mation gathered and stored in user profiles.

In addition to relationship management, social
networks are sometimes used for viral marketing,’
although recent results indicate that this might be
less effective than often assumed. For example,
Karin Knorr-Cetina reports that “the additional
purchases that resulted from recommendations are
just a drop in the bucket of sales” and that “mar-
keters should take heed that even if viral marketing
works initially, providing excessive incentives for
customers to recommend products could backfire
by weakening the credibility of the very same links
they are trying to take advantage of.”*

Current Social Networking

Sites Are Boring...

Social networks exist everywhere around us — at
workplaces as well as within families and social
groups. They're designed to help us work together
over common activities or interests, but anecdotal
evidence suggests that many SNSs lack such com-
mon objectives.® (See, for example, www.russell
beattie.com/notebook/1008411.html.) Instead, users
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Figure |. Object-centered social network. Users form social networks (using their possibly multiple online accounts) around
the content items they act on — here, on the Web 2.0.

often connect to others for no other
reason than to boost the number of
friends they have in their profiles.
Many more browse other users’ pro-
files simply for curiosity’s sake. These
explicitly established connections be-
come increasingly meaningless be-
cause they aren’t backed up by
common objects or activities.

The act of connecting sometimes
becomes a site’s primary (only) activity.
In fact, some sites act simply as en-
hanced address books; although poten-
tially useful for locating or contacting
someone, they provide little attraction
for repeat visits. This is a flaw with the
current theory. As Jyri Engestrom,
cofounder of the Jaiku.com microblog-
ging site, put it, “social network theo-
ry is good at representing links
between people, but it doesn’t explain
what connects those particular people
and not others.”* Indeed, many social
networking sites are becoming increas-
ingly boring and meaning]less.

Another problem is that the vari-
ous SNSs don’t usually work together.
You thus have to reenter your profile
and redefine your connections from
scratch when you register for each new
site. Some of the most popular SNSs
probably wouldn’t exist without this
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sort of “walled garden” approach, but
some flexibility would be useful. Users
often have many identities on differ-
ent social networks. Reusable profiles
would let them import existing identi-
ties and connections (from their own
homepage or another site they're regis-
tered on), thereby forming a single
global identity with different views
(using systems such as OpenlID, for
example; www.openid.net).

Providing Meaning
to Social Networks
Engestrom has argued that social net-
working sites’ longevity is proportion-
al to their object-centered sociality* —
that is, the degree to which people are
connecting via items of interest related
to their jobs, workplaces, hobbies, and
so on (www.zengestrom.com/blog/
2005/04/why_some_social.html). Sim-
ilarly, Ken Jordan and colleagues
advocate augmented social networks,
in which citizens form relationships
and self-organize into communities
around shared interests.®

One way to develop object-centered
sociality on the Web is via people’s
actions around the content they create
together, comment on, link to, or for
which they use similar annotations.

Adding annotations to items in social
networks (using topic tags, geograph-
ical pinpointing, and so on) is partic-
ularly useful for browsing and locating
interesting items and people with sim-
ilar interests. Content items such as
blog entries, videos, and bookmarks
serve as the lodestones for social net-
works, drawing people back to check
for new items and for updates from
others in their network.

Figure 1 illustrates an object-
centered social network for three peo-
ple. Bob and Carol are connected
through bookmarked Web sites that
both have annotated, as well as through
events they’re both attending. Alice and
Bob have matching tags on media items,
and they subscribe to the same blogs.

As online connections between peo-
ple become increasingly intertwined
with real-world interests, social net-
working methods are moving toward
simulating real-life social interactions:
rather than randomly approaching each
other, people meet through things they
have in common.

Semantics and

Social Networks

Although object-centered social net-
works can fix one problem (that of
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Your Social Graph

S ocial network portability describes the
ability to reuse user profiles across
various social networking sites and applica-
tions. Considerable ongoing work is exam-
ining how to implement such functionality.

e Brad Fitzpatrick, founder of the Live-
Journal blogging community, wrote an
article in August 2007 from a develop-
ers viewpoi nt, discussing some ideas
for forming a “decentralized social
graph” to support social network
portability and aggregate users’ friends
across sites (www.bradfitz.com/social
-graph-problem/).

e In September, Joseph Smarr et al.
authored “A Bill of Rights for Users of
the Social Web” (www.opensocialweb.

org/2007/09/05/bill-of-rights/) on how
“social Web” sites can help guarantee
users’ ownership and control over
their personal information.

* In“TheWorld Is Now Closed” (www.
danbri.org/words/2007/09/13/194), Friend-
of-a-Friend (FOAF) vocabulary cocre-
ator Dan Brickley elegantly discusses
why social networking services should-
n’t define our relationships in absolute
terms and that even an aggregate social
graph cannot be so clearly defined.

* In parallel with Fitzpatrick’s article, col-
league David Recordon established a
social network portability mailing list to
discuss topics such as social network
centralization versus decentralization,
FOAF, the XHTML friends network

(XFN), the hCard microformat, Open-
ID single-sign-on, Bloom filters, owner-
ship of published content, categorizing
friends and personas, the OpenFriend
format, the Social Network Aggregation
Protocol (SNAP), aggregation and pri-
vacy, and the Extensible Messaging and
Presence Protocol (XMPP).

Six Apart has since announced that it
will let people reuse their own social
graph data elsewhere (www.sixapart.
com/about/news/2007/09/were_open
ing_th.html).

An API to leverage social graph data
from Google’s SNS, Orkut, is also due
in November (www.techcrunch.com/
2007/09/2 1 /google-to-out-open-face-
book-on-november-5/).

sites becoming boring), the remaining
challenge is how to achieve interoper-
ability among SNSs and, ultimately,
content-creation facilities on the Web.
As more social networks form around
connections between people and their
objects of interest, and as these object-
centered social networks grow bigger
and more diverse, more intuitive meth-
ods are needed for representing and
navigating the information in these
networks — within and across social
networking sites. Also, to better enable
navigation across sites, interoperabil-
ity among SNSs is required in terms of
both the content objects and the per-
son-to-person networks expressed on
each site. This requires representation
mechanisms to interconnect people
and objects on the Web in an interop-
erable, extensible way.

The Semantic Web provides such
representation mechanisms: it links
people and objects to record and rep-
resent the heterogeneous ties that bind
us to each other. By using agreed-upon
Semantic Web formats to describe peo-
ple, content objects, and the connec-
tions that bind them together, SNSs
can interoperate by appealing to com-
mon semantics. Developers are already
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using Semantic Web technologies to
augment the ways in which they cre-
ate, reuse, and link content on social
networking and media sites. These
efforts include the Friend-of-a-Friend
(FOAF; www.foaf-project.org) project,
the Nepomuk social semantic desktop
(http://nepomuk.semanticdesktop.org),’
the Semantically-Interlinked Online
Communities initiative (SIOC; www.
sioc-project.org), and ontology-enhanced
wikis such as the Semantic Media-
Wiki (http://meta.wikimedia.org/wiki/
Semantic_MediaWiki). Some SNSs,
such as Facebook, are also starting to
provide query interfaces to their data,
which others can reuse and link to via
the Semantic Web (www.openlinksw.
com/blog/~kidehen/?id=1237).

The Semantic Web is a useful plat-
form for linking and for performing
operations on diverse person- and
object-related data gathered from het-
erogeneous social networking sites.? In
the other direction, object-centered
networks can serve as rich data sources
for Semantic Web applications. This
linked data can provide an enhanced
view of individual or community
activity in localized or distributed
object-centered social networks (for

www.computer.org/internet/

example, “show me all the content
that Alice has acted on in the
past three months”).

The SIOC initiative is particularly
aimed at linking related online dis-
cussions taking place on platforms
such as blogs, message boards, and
mailing lists. In combination with the
FOAF vocabulary for describing peo-
ple and their friends, and the Simple
Knowledge Organization Systems
(SKOS) model for organizing knowl-
edge, SIOC lets developers link discus-
sion posts to other related discussions,
people (via their associated user
accounts), and topics (using specific
“tags” or hierarchical categories). As
discussions begin to move beyond
simple text-based conversations to
include audio and video content, SIOC
is evolving to describe not only con-
ventional discussion platforms but
also new Web-based communication
and content-sharing mechanisms.

As Tim Berners-Lee said in a 2005
podcast, Semantic Web technologies
can support online communities even
as “online communities ... support
Semantic Web data by being the
sources of people voluntarily connect-
ing things together” (http://esw.w3.
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Figure 2. Making social networking a shared component across various desktop and Web applications. Rather than having
a fragmented view of one’s network in each application, the social networking stack would let users employ all their
person-to-person connections in any application.

org/topic/IswcPodcast). Social net-
working site users are already creat-
ing extensive vocabularies and
annotations through “folksonomies”
(collections of free-text keywords used
to tag content items). Because a con-
sensus of community users is defining
the meaning, these terms are serving
as the objects around which those
users form more tightly connected
social networks.

Beyond Ego Surfing

So far, SNSs use explicit representa-
tions of social networks primarily for
visualization and browsing purposes.
Yet, some research prototypes show
that social networks are actually use-
ful for more than just ego surfing to
discover unexpected links in networks
of friends. For example, some efforts
are under way to examine email filter-
ing and ranking based on social net-
works.> !0 Explicitly represented social
networking information can also pro-
vide a means for assessing a piece of
information’s importance and rele-
vance for many other kinds of infor-
mation filtering (for example, in
semantic attention management'') and
routing, in general.

Rather than building a separate
social networking layer into tools (with
all the created maintenance problems),
information space and application
architects need to fold it into the tech-
nology stacks (see Figure 2). Nepomuk
does this for the desktop, but given the
evolution toward ubiquitous comput-
ing and the so-called “Internet of
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things,” which will deliver much more
information, the Internet infrastructure
itself might need to be augmented to
include social networking infrastruc-
ture to keep users from drowning in an
ocean of unconnected and meaning-
less information. Just as the social
semantic desktop Nepomuk provides
an operating system layer for repre-
senting and exchanging information
on the desktop, information creation
on the Web and the Internet should
take existing connections between
content objects and people into
account to provide meaning for this
information. For example, SNSs might
include mechanisms to automate the
creation of connections among infor-
mation items or to route information
based on existing relationships
between people and content items.

A social networking stack needs to
take into account people’s relevant
objects of interest and provide some
limited data portability — at the very
least, for their most highly used or
rated items. New social networking
sites or applications could thus use a
person’s actions and interactions with
other users and objects (exhibiting rel-
evant properties) in existing systems to
create new user or group connections
when they register. To enable the shar-
ing of existing contacts and to aid in
creating new ones, the cross-applica-
tion social networking stack would
require several layers:

1. The personal authentication and
authorization layer would use Open-

ID, Sxip, or some other single-sign-
on mechanism to authenticate that
individuals are who they claim to be
and that they’'re authorized to use
their social network connections
(layer 2) and leverage previously
created content items (layer 3).

. The social network access layer

would utilize an individual’s social
networking contacts across various
platforms — by collecting FOAF
knows relationships from multiple
sites, for instance. Access control is
required because social connec-
tions aren’t always bidirectional.
For example, Alice could create a
connection to Bob in order to view
his public content, but Bob might
have to approve the connection in
the reverse direction if Alice wants
to send him a direct message. This
layer would ensure that the
required directional links exist for
various interactions, and it would
also verify that the source of the
social network information was
valid.

. The content object access layer

would collect users’ relevant con-
tent objects and verify that they
were allowed to reuse the associat-
ed data and metadata in the current
application. One way to achieve
this would be to use the Semanti-
cally Interlinked Online Communi-
ties ontology as a representation
format, aggregating users’ created
items (through their accounts) from
various site containers. For reputa-
tion purposes, this layer would also
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verify that the authenticated indi-
viduals had, in fact, created the
items on the sites they referenced.

Various architectural alternatives exist
for implementing a social networking
stack. The existing DNS system offers
one possible architecture, but it creates
a central point of control. A P2P
approach is another worthwhile possi-
bility to explore.

The availability of a social network-
ing stack would also affect existing
networking layers because social rout-
ing algorithms would be able to deliv-
er information directly to people for
whom the information was relevant —
simple examples including email filter-
ing and routing with social networks.

Ithough their meteoric rise might

be past, social networks will remain
an important part of the Internet. Yet,
we believe that form and deployment
will evolve toward object-centered
networks and — driven by the need to
exploit information assessment meth-
ods — direct integration into the tech-
nology stack of clients (the desktop)
and the Internet itself. i¢
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