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16. Internet-Based Communication

Ulli Waltinger and Alexa Breuing

Today, internet-based communication encompasses a broad range of media ser-
vices and technologies. While its architecture is still based on the traditional
client-server model, its associated principles of communication and information
are affected by the rising web-based communication technologies from the area
of the Web 2.0 and the Semantic Web. The current developments within the web
have significantly stimulated many people to become involved in web-based
communication. Accordingly, the web has changed from a medium for passive
consumers to a network of active users who communicate via social networks,
contribute to online communities, write weblogs, and publish podcasts. This
survey chapter focuses on web-based technologies for human-human communi-
cation, with a special emphasis on rising technologies and applications. It re-
views the principles of communication technologies within the Web 2.0 and the
Semantic Web and provides an overview of existing applications of recent web-
based communication techniques.

1. Introduction

Computer Mediated Communication is a process of human communication via com-
puters, involving people, situated in particular contexts, engaging in processes to
shape media for a variety of purposes. December (1996)

The internet has influenced and changed the way people communicate to an un-
precedented degree. In modern times, online media technologies have become
indispensable for the global communication process not only within the busi-
ness area but also within our daily life. These developments in turn have signifi-
cantly stimulated many users to become involved in web-based communication.
In recent years, the World Wide Web has changed from a medium for passive
consumers to a network of active users, who write weblogs (e.g. Blogger), par-
ticipate in wikis (e.g. Wikipedia), publish podcasts (e.g. iTunes) or contribute
and communicate within online communities such as using Facebook or Linked-
In (Stocker and Tochtermann, 2009). It has influenced the way we communicate
(Mulvenna et al., 2000), interact (Kraut et al., 1998; Katz and Rice, 2002), shop,
work, and inform ourselves (Jones, 1998). We might even argue that the internet
helps to bring people closer together as it enables easy and cheap communi-
cation across vast distances (Gates, 2000). And although not everybody in the
world possesses an internet access, the digital communication has become ea-
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sier, faster, and, in principle, free. Altogether, the internet has obviously
changed the way people collaborate and interact with each other, without regard
to their geographic location.

The current web is characterized by its flexibility. Recent online publishing
tools have simplified matters so that anyone can write, publish, and contribute
data to the web. By now, internet users have become internet editors by taking a
more active role in the collective development of a global knowledge (Suro-
wiecki, 2004; Hammwöhner, 2007a). Thus, the internet has turned into a net-
work of creative knowledge, where different cultures and disciplines have
linked up to make something that is sometimes called the collective intelligence
(O’Reilly, 2005). It establishes a mixture of very general and very specific in-
terests and is thus a very precise, self-limiting and self-organizing form (e.g. in
the domain of social software) (de Kerckhove et al., 2008). Hence, despite the
development of web-based technologies, we have also witnessed a tremendous
growth of data published on the web. However, as the available information in-
creases, the inability of users to assimilate and profitably utilize such large
amounts of information becomes increasingly apparent. For computer scien-
tists, this body of information has opened up a new area of research, to develop
and test new computational methods and to benefit from the collectively organ-
ized knowledge within the online medium (Mills, 2009).

Internet-based, computer-mediated communication involves information exchange
that takes place on the global, cooperative collection of networks using the TCP/IP
protocol suite and the client-server model for data communication. Messages may
undergo a range of time and distribution manipulations and encode a variety of
media types. The resulting information content exchanged can involve a wide range
of symbols people use for communication. December (1997)

People consider the WWW and the internet to be synonyms. From a technical
standpoint, this is wrong. Initially, the internet refers to a system composed of
computers connected by physical objects (e.g. cables). It is a physical network
which facilitates the transfer and exchange of data. In this respect, the ARPA-
NET (Advanced Research Projects Agency Network) was one of the first proto-
types of such a system of communication (in 1969) (Abbate, 2000). It realized
the first version of the Transmission Control Protocol (TCP) and the Internet
Protocol (IP), used to exchange data and files and to connect to other computers
(Caldarelli, 2007).

The WWW can be seen as a service layered over the internet. It refers to a
hypertext system which is primarily based on three components: the Hypertext
Transfer Protocol (HTTP) as the protocol to transfer data over a network; the
(eXtensible) HyperText Markup Language (X)HTML allowing the definition of
how the accessible information (web document) is structured, presented and
connected to each other via hyperlinks; and finally, a Uniform Resource Locator
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(URL) which serves as a unique identifier (web address) of a given resource
(web document). Thereby, hyperlinks are not only used to interlink web docu-
ments but to interconnect other resources within the WWW as well. One of the
first global hypertext projects was proposed by Tim Berners-Lee at the nuclear
research center CERN in Geneva in 1989. Initially brought into being to share
research findings and to improve collaboration with colleagues, in 1990
Berners-Lee presented the first web viewer that enabled users to view (browse)
the first published texts. Subsequently, the web browser technology improved,
starting from Viola (Pei Wei in 1992)1, which added the ability to display
graphics, to Mosaic (Marc Andreessen in 1993)2 which turned into the later
Netscape Navigator (1994)3 and quickly became the leader in the rapid growth
stage of the WWW (Abbate, 2000). In the 1990s, the WWW consisted of only a
few static web pages which were manually listed in a first web directory/cata-
logue. But gradually, with the development of the first web search engines (e.g.
AltaVista4 and Yahoo!5 in 1995, Google6 in 1998) and decades after the first idea
of a knowledge identification and retrieval system (Memex) (Bush, 1945), it
soon led to the phenomenon that not only companies but also private persons
tend to have individual home pages – accessible and findable on the web. Since
that time, we have been able to observe a rising popularity in participation, con-
tribution, and interaction with web-based technologies. This progress trans-
formed the web into what nowadays is called Web 2.0 (O’Reilly, 2005), Sem-
antic Web (Berners-Lee et al., 2001), or Social Semantic Web (Blumauer and
Pellegrini, 2009) – the web as we know it today.

2. Technologies of web-based communication

Technical developments in terms of an increase in broadband connections, a
spread of internet access, and a decrease in prices of storage media (which are
needed to archive such an enormous amount of digital data) was attended by
significant developments regarding web-based communication technologies.
While at the beginning of the WWW, say Web 1.0, it was all about getting
people to publish and to find and connect information via hyperlinks, the WWW
gradually transformed into a web of social participation (Mills, 2009). As a re-
sult, not only documents but also users are connected with each other. Since
2005, the term “Web 2.0” has become a popular buzzword for a number of in-
teractive and collaborative elements within the WWW and we may argue that a
so-called Web 3.0 is currently emerging (Berners-Lee et al., 2001); a web where
the focus is on the automatic identification and representation of the semantic
meaning of information published on the web. More precisely, where the focus
is on connecting knowledge rather than on documents and on putting them into a
context.
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2.1. Communication within the Web 2.0

From a technical perspective, the phenomenon of Web 2.0 actually refers to
techniques and services mostly developed in the late 90s. These include Rich
Site Summary or Really Simple Syndication (RSS) (e.g. Netscape RSS in 1997)
and web services such as Application Programming Interfaces (APIs), Asyn-
chronous JavaScript and XML (Ajax in 1998), Google (1998), Wikipedia (2001)
or Flickr (2002). Today, the term Social Software (referring to, for example,
wikis, weblogs, and microblogging services ) is mentioned as a special charac-
teristic of the Web 2.0 (Blumauer and Pellegrini, 2009). So what is actually
meant by “Web 2.0” and how does it facilitate web-based communication? In
2005, Tim O’Reilly (2005) presented the following initial sketch of the main
principles of the Web 2.0 (see Figure 1):

1. The Web as a platform: In the beginning of the WWW, we could identify a
clear separation between offline software applications and online web ser-
vices. More precisely, in the past, software platforms and tools were merely
installed locally on a single computer whereas web-based applications were
mostly provided as read-only web services. Thus, even tools which were
used to access and browse the WWW were based on offline software appli-

Figure 1. Ideas that radiate out from the Web 2.0 core by O’Reilly (2005).
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cations (e.g. Netscape Browser or AOL client). Thereby, all information and
data gathered on the web had to be stored additionally on the user’s hard-
ware. Online bookmarks (in terms of favorite website hyperlinks), for
example, could only be saved within the browser toolbar of the offline ap-
plication. A true reciprocity or inter-connection between the local installed
software tools and the different web resources was rather limited.
With the emergence of new online application services associated to the
Web 2.0 such as the online photo-service Flickr or so-called social book-
marking tools such as del.icio.us, this paradigm changed. Users were now
enabled to use online applications just like offline software. That is, they
were enabled to contribute, store, access and supplementarily share their
own created data and information within different online web services,
always accessible from different interfaces (e.g. pc or cell phone) and inde-
pendent from their current location. Accordingly, the users started to use the
web as a new platform, just like their own computer. Meanwhile, it is com-
mon usage not to store individual documents, photos, or bookmarks on a
single computer but additionally or even only on certain online service plat-
forms and hence to share, categorize, and exchange this data with other in-
ternet users. A currently much discussed approach utilizing this trend is
cloud computing. Cloud computing refers to both the applications delivered
as web services and the hardware and system software that provide those
services (Armbrust et al., 2009). By means of so-called clouds, people are
able not only to provide data but also to access other computational re-
sources such as software or calculating capacity by means of a computer
network. Cloud computing especially has commercial relevance, as the flex-
ible allocation and utilization of services as well as extensive capacities
allow a great economy of scale (Baun et al., 2011). However, applications
for private use receive substantial boost as well. Thus, for example, Apple
already provides its customers with several cloud computing services (as
iCloud). Altogether, we may argue that the vision of O’Reilly (2005), who
stated in 2005 that the web is ubiquitous and serves as a platform without
hard boundaries, is currently at the point of origin.

2. Harnessing collective intelligence: Any internet user may write and con-
tribute content to the web and any other user is allowed to edit this content.
Accordingly, using the web as a platform allows the harnessing of collective
intelligence in terms of Weblogs, user-created structures such as Folkson-
omies or collaborative work by means of Social Software (see Section 3).
This principle of harnessing the wisdom of crowds (Surowiecki, 2004) also
forms the basic idea behind the collaborative approach for software devel-
opment (see Principle 4).
One aspect of collective intelligence becoming popular and possible by
means of Web 2.0 technologies is crowdsourcing. It describes the act of out-
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sourcing tasks through an open call to an undefined group of people and
gathering those who are most fit to perform the announced task (Howe,
2008). Common examples are the online encyclopedia Wikipedia and Open-
StreetMap where users can upload and edit vector data.

3. Data as the next Intel Inside: Database management is a core competence of
most web companies as data present the main component of Web 2.0 appli-
cations. Every internet user accesses, utilizes, and often even extends the
data on the web. Thus, the question of accessibility, usability, and ownership
of this data needs to be clarified and put into the focus. Think of Facebook,
where the data is made up of personal information provided by the numerous
Facebook users. The more people participate and eventually assemble the
data, the more is its increase in value. As a result of its currently more than
750 million active users7, Facebook’s value has, in the meantime, swelled to
$50bn8.
In future, data suppliers and application vendors will battle for certain data
classes that will become highly important for Web 2.0 applications. Com-
panies already begin to realize that control over data may be their chief
source of competitive advantage.

4. End of the software release cycle: Software is no longer distributed as a
product/software release but as a service within the web. The implemen-
tation and testing of software become a public business turning internet
users into co-developers. Thus, software development turns into a prac-
tice extending the open source philosophy “Release early. Release often.”
(Raymond, 2001) in that the product is additionally developed openly.
Only by this, Web 2.0 applications are capable of meeting the challenges of
daily operations and constantly changing user needs. Consequently, many
open source initiatives (for example Linux) have obtained high quality re-
sults from collaborative work (Vivacqua and Borges, 2010). In addition,
web developers have the opportunity to try out new features by providing
them on their websites and monitoring the corresponding user behavior in
real-time.

5. Lightweight programming models: Web services are more accepted and more
prevalent the simpler they are. Thus, they have to be realized consistent with
the principle “innovation in assembly” (O’Reilly, 2005). Therefore, light-
weight programming models have to be supported in a way that allows an
easy combining of content and features of different, existing web services to
provide new services. The focus has to be on syndication rather than on co-
ordination and on lowering the barrier to the public to (re-)use data and ser-
vices. Furthermore, the service design needs to provide for “hackability”
and “remixability” that enable and almost invite the harnessing of collective
intelligence and thus to improve the web service collaboratively (O’Reilly,
2005).
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Based on the principle of simplicity, many web services achieved great suc-
cess. RSS, for example, has become perhaps the most widely deployed web
service as it is simple, open, and easy to extend. Another example illustrating
the great popularity of simple web services compared to complex ones is
Amazon which provides its web services in two ways: On the one hand
strictly adhering to the technical formalisms of SOAP (Simple Object Ac-
cess Protocol) and, on the other hand, utilizing the simple distribution of
XML data over HTTP based on a lightweight approach known as REST
(Representational State Transfer). The majority of the Amazon usage (even
95 percent) is of the service building on REST (O’Reilly, 2005). This clear
user preference is observable within other web services as well and it is not
at all absurd to state that Google became the most successful search engine
due to the simplicity of its application.

6. Software above the level of single devices: Web applications and services
may no longer be limited to the PC platform but should also be suitable for
mobile terminals and other devices. iTunes is the best example to date of the
accomplishing of a seamless transition from several mobile devices to a
massive web back-end from scratch. Other examples are Skype and Face-
book which, amongst others, are available as single apps for smart phones.
As a result, this Web 2.0 domain strongly drives the development of new,
widely varying mobile devices such as iTV and traffic and activity monitor-
ing platforms.

7. Rich user experience: The focus is on creating web-based software that
works in a similar fashion and is perceived by the user also to be similar to a
device-based software application. That is, on combining features of graphi-
cal user interfaces (e.g. drag-and-drop) and multimedia content on the web
by means of client-side programmability and asynchronous data retrieval
(e.g. XMLHttpRequest via Ajax (Garrett, 2005)). This enormous innovation
in the field of user interfaces finally enables the construction of web appli-
cations which are as rich as local PC-based applications. Furthermore, we
can expect to see many newly conceived applications as well as re-imple-
mentations of PC applications in the near future. Actually, Gmail has al-
ready provided innovations in e-mail which combine the strengths of the
web with a browser-based user interface that is conform with independent
e-mail software such as Outlook Express or Thunderbird.

Obviously, the majority of these principles can be positively attributed to cur-
rent web interaction and communication techniques. The future address book
will utilize web-based synchronization processes similar to Gmail that re-
member every mail, e-mail address, and phone number and which composes a
separate social network allowing for a fast contacting and communication.
Apple’s iCloud already veers towards this evolution as synchronizing contacts,
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calendars, and e-mails as well as music, apps, etc. between Macs, PCs, and iOS-
devices via up- and downloads of data within a cloud. Furthermore, collabor-
ative writing will reach a higher level as it will not be limited to editing only but
will be supported by word processing applications similar to those for stand-
alone documents (e.g. Microsoft Word).

The actual implementation of the Web 2.0 led to the development of so-
called personal publics referring to online networks of communicative ex-
pressions regarding topics of mostly personal relevance (Schmidt, 2009). Such
networks mainly include individual-related information such as one’s date of
birth, hobbies, or current situation and generally obtain rather small publics
often consisting of already known people (see Section 3 for examples). Personal
publics differ from other communication situations in terms of four attributes
(cf. (Boyd, 2008)):

1. Persistence: Online expressions are recorded and available permanently. In
contrast, information exchanged during everyday communication situations
might be forgotten shortly after.

2. Replicability: As content is available in digital form, they can be copied
without degradation and possibly even unnoticeably.

3. Scalability: Although personal publics might reach only a few audiences,
their potential visibility is great. Many people, for instance, became promi-
nent just by means of private videoclips provided online (e.g. on Youtube).

4. Searchability: Information can be accessed through search, uncoupled from
their context.

In particular, Web 2.0 applications such as weblogs and social networks (see
Section 3.4, 3.7) provide personal publics and thus generate another type of
human communication based on technical web platforms.

2.2. Communication within the Semantic Web

The so-called “Semantic Web” can be seen as an extension of the current web
(Web 2.0). It is sometimes referred to as a component of an upcoming Web 3.0
(Lassila and Hendler, 2007). In general, it is a vision that web resources should
not only be readable and understandable for humans but also for machines, thus
offering the crucial possibility of automation (Berners-Lee et al., 2001). The
Semantic Web initiative has the objective to realize this vision by focusing on
semantic annotations of web content and the usage of a shared terminology (see
Figure 2). Thereby, the objective is not to establish a new web but rather to ex-
tend the existing WWW by a semantic layer.

The Semantic Web is not a separate Web but an extension of the current one, in which
information is given well-defined meaning, better enabling computers and people to
work in cooperation. Berners-Lee et al. (2001, pp. 2)
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The semantic layer can be achieved by a more precise description of web docu-
ments by means of metadata (data about data) assigning semantics to the docu-
ment content (Antoniou and van Harmelen, 2004). Hence, the Semantic Web
vision follows the idea of connected intelligences in an ubiquitous web, where
both humans and machines communicate with each other (content intelligence)
(Mills, 2009). More precisely, in contrast to the Web 2.0, the Semantic Web is
more about a web of relations between resources that denote real world objects
such as people, countries, or events rather than a web of accessible documents
(Guha et al., 2003).

The Semantic Web provides a common framework that allows data to be shared and
reused across application, enterprise, and community boundaries. […] It is about
common formats for integration and combination of data drawn from diverse
sources, where on the original Web mainly concentrated on the interchange of docu-
ments. Herman (2001, pp. 1)

Currently, the primary approach to achieve the annotation of documents is to de-
fine an ontology (e.g. OpenCyc9, GOLD10) (see also Sharoff and Hartley (2012)
in this volume). According to Gruber, an ontology is “an explicit specification
of a conceptualization” (Gruber, 1993, pp. 199). The essential aspect of ontol-
ogies is a shared understanding of a specific domain among different web agents
and applications and to subsequently use references to the concepts in the on-
tology as semantic annotations on top of web resources (top-down/bottom-up
approach) (Berners-Lee et al., 2001).

Figure 2. Ideas that radiate out from the Web 3.0 by Spivack (2007).
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Ontologies are the vocabulary and the formal specification of the vocabulary only,
which can be used for expressing a knowledge base […] It should be stressed that
one initial motivation for ontologies was achieving interoperability between
multiple knowledge bases. Hepp et al. (2008, pp. 6)

That is, users may create applications that collect web content from diverse
sources, process, analyze, and annotate the information, and exchange their re-
sults with other applications by means of semantic markup specifications
(Berners-Lee and Fischetti, 2000). Correspondingly, future software agents will
carry out tasks for users rather than searching for information. Thus, completion
of jobs such as finding a medical specialist nearby or setting up an appointment
no longer consists of accomplishing numerous key-word-based search queries
on the web and browsing the resulting text documents for important information
manually. Instead, individual web agents communicate with other web agents,
take into account one’s circumstances such as the living place or time prefer-
ences, access one’s personal calendar, and even reschedule appointments to
present a solution. As much information exists only implicitly, the agents need
a set of inference rules that enables them to conduct automatic reasoning
(Berners-Lee et al., 2001). Hence, for Berners-Lee and colleagues, the chal-
lenge of the Semantic Web is to provide a representation formalism (ontology)
that allows for reasoning about data to infer information which is not available
explicitly (e.g. the distance from one place to another or connections between
two persons). Currently, the most widely accepted languages for the description
of ontologies are based on the Resource Description Framework (RDF) (Ma-
nola and Miller, 2004; Hayes, 2004; Klyne and Carroll, 2004). RDF is a markup
language recommendation proposed by the World Wide Web Consortium (W3C)
for the description of resources and their properties in a machine-processable
manner and it provides the basis for most ontology languages (May, 2006).
The identification of resources is ensured based on so-called Uniform Resource
Identifiers (URIs) assigning a clear description to any resource on the web.
The most familiar type of an URI is the Uniform Resource Locator (URL)
which specifies where a specific resource is available and how to retrieve it. In
contrast, URIs are more general and can refer to everything, thus additionally to
objects of the real world such as persons, institutions, or words (Walton, 2006).
RDF possesses a vocabulary containing a particular set of URIs with pre-
defined meanings (Hayes, 2004; Hitzler et al., 2009). Additional information on
URIs is available within the corresponding RFC (Berners-Lee, 1994).

RDF enables both the allocation of information in a human and machine-
readable format and the realization of efficient data exchange. Thereby the re-
source description may be available as a data model in terms of a graph or ser-
ialized in a particular syntax. The former allows the relation of resources to
other resources by means of triple-based statements each consisting of a subject
(node), a predicate (link), and an object (node) (see Figure 3). As the object may
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be the subject of further statements, several statements can be concatenated and
thus build up a directed graph (Walton, 2006). The serialized representation
of RDF is based on RDF/XML which benefits from the advantages provided by
XML (simplicity, generality and usability) but additionally enables the descrip-
tion of machine-understandable semantics (Beckett, 2004) (see also Stuhren-
berg (2012) in this volume). The data is often stored in a relational database or
in a database optimized for the storage of statements called triplestore. Altogether,
RDF is a general-purpose language for the representation of semantic in-
formation on the web (Brickley and Guha, 2004). However, to build up ontol-
ogies, resources need to be arranged in categories enabling the definition of
statements about classes of resources (Birkenbihl, 2006).

RDF Schema (RDFS) (Brickley and Guha, 2004) is an extension of RDF
in that it provides basic elements for the definition of ontologies. In RDFS, re-
sources with the same properties are considered to be instances within one class.
Classes in turn are resources which can be referenced via URIs and which may
have own properties. RDFS supports both the definition of sub-class relations
and the definition of completely new relations (Aitken et al., 2004). The latter
can be limited by domain and range specifications. Thus, RDFS constitutes
an ontology language that allows for the definition of vocabularies, the specifi-
cation of properties and their values in connection with different classes, and the
definition of relations between resources (Stuckenschmidt and van Harmelen,
2005). However, the inability to define equalities between resources and addi-
tional limitations regarding properties present a substantial deficit of RDFS.
Then again, exactly this was precisely a consciously made design decision to
possess a simple and plain language for ontologies (Walton, 2006).

The mentioned inadequateness of RDFS is remedied by the allocation of
a more expressive ontology language. The Web Ontology Language (OWL)
(McGuinness and van Harmelen, 2004; Patel-Schneider et al., 2001, 2004) (see
also Stührenberg and Sasaki and Lommel both in this volume) can be used to
represent ontologies just like RDFS, but additionally provides more possibil-
ities to express content and meanings. Thus, OWL extend RDFS by classes and
properties allowing the definition of new classes based on enumerations of in-
stances, calculations of intersections and unifications as well as specifications
of cardinalities and complementary operations (Birkenbihl, 2006). However, a
higher expressiveness always goes hand in hand with a reduced support for ef-

Figure 3. Components of a RDF statement.
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ficient deduction. For this reason, three different levels of languages were de-
fined: OWL Lite, OWL DL, and OWL Full. The expressiveness increases with
each level, so that OWL Full is the most expressive one (Walton, 2006).
Stuckenschmidt and van Harmelen (2005) define the three levels as follows:

1. OWL Lite: supports classification hierarchies and allows the formulation of
equalities, inequalities, and simple constraints (e.g. cardinality values of 0
or 1).

2. OWL DL: allows both maximum expressiveness and computational com-
pleteness as well as decidability at the same time. “DL” refers to the corre-
spondence with description logic, a knowledge representation language
used for formal reasoning on terminological knowledge.

3. OWL Full: allows maximum expressiveness and syntactical liberty but is
not determinable.

The manual creation of semantic annotation is both an expensive and time-con-
suming task that is extensively studied in the area of learning and managing
ontologies (Staab and Studer, 2004). In this context, a lot of work has been done
on developing tools for ontology engineering in order to support users in the
process of creating ontologies (see, e.g., the Protégé Ontology Editor and
Knowledge Acquisition System (Knublauch et al., 2004) or the SWOOP project

Figure 4. The Semantic Web Layer Cake proposed by (W3C, 2009).
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(Kalyanpur et al., 2004)). Miller (2001) from the W3C (W3C, 2009) describes
the guiding architectural principles (see Figure 4) of the Semantic Web as fol-
lows:

1. Everything Identifiable is on the Semantic Web: Referring to the Semantic
Web, all resources on the web need to have an identity. That is, people,
countries, and other data objects referred to need to have an online represen-
tation in the form of an RDF-URI. URIs should support the effective inte-
gration, participation, and contextualization of data within the Semantic
Web (Manola and Miller, 2004).

2. Partial Information: In accordance with the idea of the web as a platform
(see Section 2.1.1), the web is ubiquitous in that it lacks hard boundaries.
Semantic Web technologies need to focus on the aspect to enable web
access for anyone, anywhere, anytime, using any device (Hoschka, 2011). In
addition, the Semantic Web should tolerate partial information, such as
missing links (e.g. non-existing targets) and/or incomplete or inconsistent
information. Every user may contribute data and information to the web by
creating different types of links to (web) resources (e.g., RDF-URI), which
can be discovered and/or differently typed by others.

3. Web of Trust: The web is a collaborative environment (not read-only) that
should offer confidentiality and confidence but simultaneously allows users
to take responsibility for what they publish on the web (e.g. via signatures,
group authoring, or versioning). In addition, obviously, all data, information,
and statements accessible on the web occur in a specific context. It is the job
of the respective applications to check the reliability and to evaluate the
trustworthiness of the information found on the web.

4. Evolution: The Semantic Web should support the independence of different
communities. According to their own specifications, these communities
should be able to add and distribute information independently of other stan-
dards. Thereby it should be based on some descriptive conventions which
can also be understood by the users.

5. Minimalist Design: In the context of the Semantic Web the principle of
minimalist design refers to the aspect that every formulation of a semantic
assertion should be based on a common and universally valid model
(Berners-Lee, 1998). The idea behind is that it is the general validity and
simplicity of a model which enables other applications to use, link or map to
the formulated assertions.

6. Building on Proven Ideas: The Semantic Web community provides already
existing technologies, formats, and frameworks to annotate and interlink data
objects (e.g. RDF, OWL). Emergent applications and technologies should
agree to the general principles of web automation, data aggregation, and sup-
port the establishment of a common syntax and vocabulary (Stumme et al.,
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2011). For instance, to provide simple applications that do not ignore the
possibility of additional complexity in the future (e.g. Dublin Core (Dublin
Core Metadata Initiative, 2010) – see also Trippel (2012) in this volume).

The goal of the Semantic Web is to convert the web into a distributed, machine-
understandable data resource by means of semantic markup specifications and
metadata. This metadata should be defined, formulated, and structured in a way
that, at best, enables machines and applications not only to process but also
to understand it correctly (in terms of reasoning). Furthermore, it should allow
for drawing conclusions based on existing data as well as the generation of new
information in this way. Data objects within the Semantic Web do not target its
direct usage by people but by machines. However, this approach implies several
challenges for the computer science domain: Due to the enormous amount of
data and information available on the Web, it is impossible to manually enrich all
of these resources (Stumme et al., 2011). Furthermore, one faces questions of the
following sort: How to establish such a semantic backbone for such a large
number of distributed web resources? How to query, process, and analyze such
an amount of ontology and RDF data efficiently on a decentralized network
(see approaches like SPARQL (Prud’hommeaux and Seaborne, 2008))? How to
ensure that two different web agents share the same semantics for a given anno-
tated concept (in terms of standardizing the information distribution across the
network)? In essence, there is the need to automatically learn, interpret, organ-
ize, and retrieve relevant information and resources so as to meet the heterogen-
eous requirements of users and agents (Chishti et al., 2009; Stumme et al., 2011).

3. Applications of web-based communication

A variety of web tools, applications, and (social) resource-sharing systems
and networks, such as wikis11, weblogs12, Twitter13, Facebook14, del.icio.us15 or
Flickr16. are associated with the current web (Cattuto et al., 2007). Obviously,
these mainly user-centric publishing and knowledge-management platforms
have acquired a large number of users in recent years. One of the main reasons
for the success of these platforms is that there is no specific competence needed
in order to participate. Built-in tools enable even non-technicians to contribute
to the web and to engage in web-based social communities.

At first, e-mail and newsgroup communication had taken a major role in
internet-based communication. Subsequently, the first online-based bulletin
boards and guest books provided an additional platform where users could com-
municate via comment functions and forum posts. However, until then, the ac-
tual content production and publishing process was left to commercial internet
portals or online newspaper publishers. With the emergence of weblogs, the
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first independent content publishers became present on the web. At that time,
the term user-generated content was coined. Nowadays, telephoning, video
messaging, and other services are also attributed to a web-based communication
which, as we may argue, formed a second functional layer of interpersonal com-
munication. Finally, with the rising popularity of social networks such as Face-
book and Twitter, users not only became able to publish content on the web but
also to aggregate and conjoin different web-based communication techniques
with each other. More precisely, we can identify an amalgamation of different
communication channels and online services now. Text messages sent by cell
phones via the online service Twitter are indexed and searchable by Google;
videos published by YouTube are interlinked to weblogs, rated and commented
on Facebook and shown on television at home. Newly emerging web services
within the Semantic Web support the connectivity of data by enabling the
exchange of addresses, events, or social relationships (Brickley and Miller,
2010). That is, information (e.g. comments, images, or videos) which is pub-
lished on one web site by a single user which may uses different technical de-
vices (e.g. telephone, TV, or computer) may promptly appear in many other
places (and hence in databases) on the web as well. This phenomenon relates to
some crucial aspects of the Semantic Web (e.g. partial information – the web of
data) but also raises privacy issues and the role of remembering in a web that
never forgets (Mayer-Schonberger, 2009).

3.1. E-mail

By far the most common and oldest form of internet-based communication is
electronic mail (e-mail).17 In general, e-mail refers to the transmission of mes-
sages over communication networks. Messages and attachments (e.g. files and
documents) can be sent using an offline e-mail client (e.g. Thunderbird) or an
online web service (e.g. Gmail) through an internet gateway as provided by an
Internet Service Provider. Today, sending e-mails is still a fast and effective way
to synchronize real-time communications (Schuff et al., 2007). However, with
the increase of e-mail users (more users sending more e-mails), information
overload has become a significant problem in recent years. For example, it led
to an increase of so-called spam e-mails (Youn and McLeod, 2007). Spam refers
to an electronic advertising mail (junk) which is sent (automatically) to thou-
sands of people. Researchers interested in e-mail have addressed these concerns
with classification systems focusing on spam protection (Hayati and Potdar,
2008), relevance rating, and summarization (Aery and Chakravarthy, 2005;
Xiang et al., 2007) as well as information extraction and disambiguation (Min-
kov et al., 2006) (see also Paaß (2012) in this volume). Finally, these systems
also address e-mail-act categorization (e.g. request, commitment) (Carvalho
and Cohen, 2005). Most recently, the search engine company Google presented
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a web service called Google Wave18 which aims to amalgamate the traditional
(asynchronous) e-mail communication with collaborative elements of the
Web 2.0 in real-time (e.g. instant messaging, wikis, and weblogs) within one en-
hanced e-mail application. This communication and collaboration tool enables
users to exchange messages (so-called waves) as they would do it in e-mail or
instant messaging conversations. The wave can contain text, comments, pic-
tures, or embedded videos (e.g. YouTube, Google Maps). All wave collaborators
work from a single real time copy. All replies and edits are visible in real-time
for the collaborators (e.g. letter-by-letter). The wave represents in this context
both a conversation and a document, it is equitable treated. This service was one
of the first attempts that combined e-mail with instant messaging, documents
with conversations, and allowed the web-based collaboration and communi-
cation within one wave object.

3.2. Instant messaging and video conferencing

Instant Messaging (IM) services are still one of the most common and fastest-
growing forms of web-based communication. IM enables users to communicate
(chat) with other users (chat groups) via text messages in real-time. Messages
are sent via the network using a (standardized) messaging protocol such as
XMPP (Extensible Messaging and Presence Protocol) or OSCAR (Open System
for Communication in Real-time). In general, users need to have a chat client in-
stalled on a device (e.g. computer or cell phone) which is connected to a server
via a network. Most of the IM-clients offer a function which alerts the user
whenever a recognized contact within the user’s buddy list (see Section 3.3.7) is
online. One distinguishes between three main forms of instant/chat messaging
forms (Storrer, 2001):

1. Traditional IM services are usually not listed in a public domain (e.g. chat
rooms) and use the client-server or a peer-to-peer model for the communi-
cation (in terms of data transmission). That is, participants need to have the
client software installed on their computer.

2. Internet Relay Chat (IRC) also requires its own chat servers, which are
usually connected through a network. For the communication within the
IRC client specific IRC commands are used.

3. Recently, web-based chat services have gained popularity, which enable
communication/chat directly using the web browser as client. In contrast to
IM or IRC, these services do not require any additional software but are
mostly limited to a particular website (e.g. GoogleTalk, Facebook).

In this context, IM and chat services effectively combine features of the tele-
phone (one-to-one near-synchronous interaction), e-mail (text-based communi-
cation), and chat-rooms (one-to-many communication). Altogether, these fea-
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tures contribute in making IM inexpensive compared to other forms of media
such as the telephone. Due to its convenience and usefulness and as a result to
an increase in internet connection time, IM has also become popular in the busi-
ness world (Glass and Li, 2010). Popular IM clients and services include QQ,
ICQ, AOL Instant Messenger, Microsoft MSN Messenger, and IBM’s Lotus In-
stant Messaging.

While IM enables users to communicate by means of text-messages, Video
Conferencing (VC) enables two or more participants to communicate via audio
and video data at the same time. That is, VC provides a visual interaction that
cannot be achieved by the traditional IM or e-mail communication. In addition,
most of the current VC clients integrate services for instant messaging (such as,
for example, Windows Live Messenger). Research on IM and VC focuses on us-
ability issues by means of message composition (by analyzing, for example,
keystroke data – see Campbell 2004), the usage of IM for personal and business
purposes with respect to conversational characteristics and functions of IM
(Isaacs et al., 2002), on VC-based traffic classification (Angevine and Zincir-
Heywood, 2008) and on linguistic characteristics of chat communication
(Storrer, 2001; Beißwenger, 2007).

3.3. Internet telephony and VoIP

Another internet-based communication technique that has gained popularity re-
cently is internet telephony, also known as Voice-over-IP (VoIP). VoIP refers to
a method of transmitting voice data in packets over the internet (IP network)
rather than by traditional circuit-switched telephone networks (Public Switched
Telephone Network). Thereby, the voice data is converted into data packets,
sent through the network, and converted back into voice data at the correspond-
ing destination. If a telephone is used as a communication device, it needs to
be connected to a VoIP phone adapter that in turn is connected to the network.
Similar to an internet service provider, this technique is enabled by a VoIP pro-
vider such as, for instance, Skype or Sipgate19. In general, VoIP is less expensive
than traditional voice communication. Hence, gratis VoIP services are already
available in terms of device-independent lightweight applications (so-called
apps, (see Section 2.1)). According to this and by means of an appropriate de-
vice, it is possible to chat with a relative living 1,000 miles away at no cost
while being on the playground with one’s children. In connection with VC, one
can simultaneously present some livestreams from the playground to the
relative to show how the children have grown up. As a result of the development
of latest Web 2.0 techniques, such scenarios are commonplace today. However,
the quality of the conversation via VoIP still depends on the available internet
bandwidth (Bhanu et al., 2010). Compared to the conventional telephony, VoIP
shows several advantages for both providers and users. In terms of the pro-



HAL8_016.pod    550
07-07-23 13:59:54  -Administrator- Administrator

550 Ulli Waltinger and Alexa Breuing

vider’s part, internet telephony offers more developmental freedom as it is pro-
vided as a service, independent from old protocols or hardware. Thus, VoIP pro-
viders have more opportunities to exploit the new technology to fulfill the users’
needs (Tapio, 2005). In terms of the users, the search for an adequate provider is
not longer limited to those which provide their services locally and to those hav-
ing roaming agreements with local operators in other areas. Another advantage
for the users of quite a different nature is the increased control regarding their
availability for conversations. In Skype, for example, users are able to specify
their availability by means of icons appearing in the friend’s buddy list (see
Section 3.3.7). These icons symbolize if the corresponding contact is working,
absent, etc., or if he/she is available. Despite of this information, many users
additionally check for the availability of their contacts by sending them a mes-
sage via IM as most VoIP applications involve this function as well. As a con-
sequence, unannounced calls are increasingly regarded as annoyances (Joisten,
2007). Hence, interaction rules of IM and telephony have converged and gener-
ated a new form of multimedia-based communication application.

3.4. Weblogs

In recent years, weblogs have become rapidly popular as a new and easily
accessible tool for Personal Publishing that is suitable even for non-technical
users. In general, weblogs or blogs refer to (personal) websites where users pub-
lish (short) articles (sometimes referred to as microcontent) about their lives,
opinions, or about technical issues (Blood, 2002, 6). It can be seen as a form of a
web-based diary that is publicly available. The authors of weblogs (so-called
bloggers) primarily use weblog-publishing-systems (e.g. WordPress20) or Con-
tent Management Systems (CMS)21 to publish their content (user-generated
content) (Vakali and Pallis, 2003; Stocker and Tochtermann, 2009). These sys-
tems provide the technical basis for the publishing process. At the beginning of
the Web 2.0, weblogs gained much popularity by the online community, since
these systems were free of charge, interactive, and easy-to-use. That is, there is
no technical or web-design knowledge needed to setup a weblog system. Most
weblog systems allow other users to post comments to the respective articles.
Related weblogs, online friends, or bookmarks are linked together through the
so-called blogroll section within the website. From a technical point of view,
weblogs introduced several interactive elements which quickly helped them to
become popular:

1. Permalinks refer to a permanent accessible URL linked to an item of micro-
content (e.g. a single article or video) within the weblog. That is, single con-
tributions are directly and permanently accessible regardless of where the
content is located within the weblog.
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2. Trackbacks or Pingbacks (SixApart, 2002) enable bloggers to determine
whether another weblog refers to one of their own weblog entries. This fea-
ture sends (mostly automatically) a network signal (a so-called ping) to a
specific URL of the target weblog, which in turn creates a backlink to the in-
itial website. In this way, the weblog software is notified of new referenced
weblog entries.

3. RSS-Feeds provide (possibly summarized) text including metadata such as
publishing date, authorship, and backlink of the most recent entries of a
weblog in a machine-readable XML format (e.g. based on Really Simple
Syndication 2.0 or Atom Syndication Format). The majority of modern web-
log software systems automatically provide RSS for content syndication.

In the past, all these characteristics contributed to the creation of a virtual and in-
teractive weblog network, which is sometimes called the blogosphere (Stocker
and Tochtermann, 2009). In this context, weblogs have influenced the nature of
web-based communication. They can be regarded as less objective due to their
emotional communication style (Back et al., 2008, 18), have a greater diversity
of topics covered, and enable users to engage in conversations on most recent
issues almost in real-time. Consequently, the emergence of such user-generated
content offers a wide range of applications not only to computer science (e.g.
sentiment analysis (Melville et al., 2009), web genre classification (Santini
et al., 2010) and topic detection (Sun et al., 2007)) but also for political science
(Drezner and Farrell, 2008; Farrell and Drezner, 2008) and social psychology
(Herring et al., 2004; Miura and Yamashita, 2007). It allows researchers to ana-
lyze what people think of and why (Kolari et al., 2006).

3.5. Folksonomy

Composed of the terms “folks” and “taxonomy”, folksonomies (Wal, 2005) pro-
vide systems for the collaborative categorization of web content by allowing
anyone, especially consumers, to annotate this content with arbitrary tags
(Alby, 2008). They are used for tagging web pages (e.g. del.icio.us), annotating
pictures (e.g. Flickr) or classifying scholarly publications (e.g. bibsonomy22)
(Damme et al., 2007). Thereby, different kinds of tags can be specified, for
instance tags that identify what (or who) the content is about, what is presented
or who owns the content (Golder and Huberman, 2006). Thus, tagging features
reflect subjective assignments between words and categories of objects, inter-
subjective patterns in these associations and implicit information on social
networks (Damme et al., 2007). The advantage of folksonomies, compared with
traditional taxonomies, is an intuitive, user-based annotation of data without
predetermined concepts which allows a faster and simpler usage (provided by,
e.g. del.icio.us). Typically, these sites enable users to publicly tag and share



HAL8_016.pod    552
07-07-23 13:59:54  -Administrator- Administrator

552 Ulli Waltinger and Alexa Breuing

content, that is, they do not only categorize information for themselves and they
can also browse the content categorized by other users (Golder and Huberman,
2006).

Besides web sites that pursue this ‘social’ aspect of collaborative tagging,
approaches aiming for commercial purposes only exist. Google, for instance,
published a tagging game (Google Image Labeler 23) where two people see the
same image and label this image with as many tags as possible. To receive
points (the goal of the game) both participants need to enter the same label. The
more specific this label is, the more points can be awarded. By this, the quality
of Google’s image search results is improved by means of collective intelli-
gence (see Section 2.1.2).

3.6. WikiWikiWeb

The WikiWikiWeb or wikis refer to the domain of open collaboration hypertext
systems. Even though the first version of a wiki was published in 1995 (Leuf and
Cunningham, 2001), wikis became first popular as a part of the Web 2.0 in 2001,
namely by means of the rise of the online encyclopedia Wikipedia. The basic
concept of a wiki is that users are allowed to not only read, write, publish, and
contribute articles, but also to edit and (re-)structure existing documents of
other contributors within the same wiki. That is, the content of a wiki is created
and revised by a multitude of users in a collaborative manner. This principle fol-
lows also the notion of what Berners-Lee described as the read-and-write web
(Berners-Lee and Fischetti, 2000). A well-known and widely used open-source
wiki software is MediaWiki (e.g. used by the Wikipedia project24). Like tradi-
tional content management systems, the MediaWiki software allows even tech-
nically non-experienced users to publish content (e.g. texts and pictures) and to
contribute to the corresponding community of wikilocutors in this way. That is,
users do not need to have a sophisticated knowledge about markup languages
(e.g. HTML) but only about the simple syntax of the wiki in order to publish
data. Every article within a wiki corresponds to a separate page (assigned by an
URL). Furthermore, users can attach cross-references to other pages via hyper-
links to express some kind of relationship (e.g. specification or definition). In
this context, wikis establish a mix of very general and very specific interests
and hence integrate a highly collaborative but also self-organizational proper-
ty within the community (de Kerckhove et al., 2008). The enormous amount
of documents available of the Wikipedia project has also drawn much atten-
tion within the scientific research community in the last years. As for instance,
with regards to the quality of Wikipedia articles (Hammwöhner, 2007b), the
relationship of Wikipedia categories (Chernov et al., 2006; Gleim et al., 2007;
Waltinger and Mehler, 2009), its graph and hyperlink topology (Voss, 2005;
Krötzsch et al., 2005; Nakayama et al., 2008; Mehler, 2006; Milne and Witten,
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2008; Mehler, 2011), in the context of domain specific thesauri (Milne et al.,
2006; Zesch et al., 2008) or semantic relatedness (Strube and Paolo-Ponzetto,
2006; Gabrilovich and Markovitch, 2007; Waltinger et al., 2009) In recent
years, Semantic Wikis (Schaffert et al., 2008) – as an extension of the wiki idea –
have drawn some attention in the research community. These software tools aim
to combine the strengths of the Semantic Web (data integration and the realiz-
ation of machine processing and complex search queries) and the MediaWiki
technologies (easy-to-use, interactive, and emphasizing collaboration). That is,
users can not only contribute web content but are also able to define and anno-
tate entities and concepts within contributed articles. These annotations (poss-
ibly based on RDF – see Section 2.2) may refer to predefined or newly created
types of relations in ontologies. For instance, the relation “has birthplace” may
be used to connect a proper name with an article about a geographic location.
The collaboratively organized annotation of metadata facilitates the automatic
content analysis by enabling, for example, complex search queries using the
SPARQL query language for RDF (as done, for example, in the DBpedia pro-
ject – see Auer et al. 2007). In this context, Semantic Wikis can not only be used
to improve the browsing and search experience (e.g. faceted browsing), but may
also enable non-technical users to contribute structured information to the Sem-
antic Web.

3.7. Social Networks

Today, the web is characterized by a variety of social networks such as Face-
book25, Twitter26, MySpace27, or LinkedIn28 (see also Diewald (2012) in this vol-
ume). Unlike wikis or weblogs where the main objectives are the publishing
process and the linkage of documents, social networks primarily focus on the
self-portrayal of users and the establishment of social relations among them.
That is, social networks allow people to not only present themselves on the web
via user profiles, but also to explore, interact, communicate, and connect to
other profiles (people) within the shared community. The members of a social
network even interact and collaborate with people they did not know before,
just by following acquaintance links starting from the profile of a neighboring
acquaintance. However, most friends and communication partners are already
known persons. Hence, social networks support the practice of friendship-
driven participation (Ito et al., 2009). The basic principles within social net-
works are the following:

1. User profiles represent the nodes of a social network. Most network sites en-
able users to represent themselves by means of an online profile or portfolio
that allows them to add and upload textual information (e.g. profession,
gender or avocation), images, audio, and video files or documents.
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2. Buddy lists represent the edges between the user profiles. That is, approved
friends are added to a list of contacts or to a so-called buddy list. People
finding themselves in these lists are allowed to post comments, view the user
profile, and to forward the status of a friend to other users.

3. Private messaging (in terms of web-based e-mail messaging) is mostly en-
abled between approved online relationships only. Sophisticated online net-
works also provide communication (restricted to friends only) via instant
messaging (chat) services.

4. Bulletin boards allow friends as well as the profile owner herself to leave
marks in terms of textual messages, images, or videos that are readable and
accessible for any other friend.

5. Notifications indicate whether a user has changed or added profile-related
information (e.g. text messages, images or comments). Friends are often en-
couraged to post comments on the latest status update of an user. These
status update features are sometimes referred to as microblogging features.

6. Virtual groups can be built by any member of the social network. That is,
any user may create a group around a (common or shared) topic of interest
and invite other members of the community to participate.

Communicating via bulletin boards has become very popular as it supports easy
and fast spread of news, notifications, expressions of opinions, and public dis-
cussions. As a result, these boards obtain communicative power and social net-
works such as Facebook more and more become a counterpublics instrument
(see the “facebook revolution” in Tunisia and Egypt (Hauslohner, 2011)). How
easy and especially rapid publications are spread over social networks can be
exemplified by the news of an unintentional invitation of 1,600 people to a party
published worldwide: A student from Hamburg posted an invitation to her birth-
day party, which included her address, on Facebook, unfortunately without
marking the event as “private”. As each user who responds to a public event
automatically invites his friends as well, thousands of Facebook users felt in-
vited. In the end, 1,600 of them crashed the girl’s birthday party (Bird, 2011).
Most recently, a new form of social network has gained popularity within the
online community. Microblogging platforms such as Twitter or Tumblr29 differ
from traditional weblogs and social networks in that they primarily focus on
status update features. Here, published content (e.g. posts or tweets) is typically
smaller than weblog articles as the published information only consists of a
short sentence, comment, quotation, image, or video (e.g. the number of char-
acters allowed at Twitter is 140). Addressed topics may range from small com-
ments about recent issues (e.g. political statements, reviews of movies, or for-
warded tweet messages, so called retweets) to what the user is currently doing
or where he/she is now (e.g. geographical information) (Lenhart and Fox,
2009). However, studies of communication behaviors on Twitter show that the
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exchange of reports, episodes, and anecdotes about the everyday life, that is, the
exchange of personal information, predominate (Java et al., 2007b). These plat-
forms often serve as modern news media spreading information rapidly, easily,
and globally. Thus, the news about the first nuclear meltdown in Fukushima and
subsequent news about evacuations, explosions, etc. were notified promptly on
Twitter and other microblogging platforms, while this information was pub-
lished in the daily newspaper two days later. The data provided by social net-
works has opened up new areas for research including political science (Musta-
faraj and Metaxas, 2010), usage and intention (Bohringer and Barnes, 2009),
user influence (Cha et al., 2010), microblogging spam (Lee et al., 2010), and
opinion mining (O’Connor et al., 2010) (for text mining see Paaß (2012) in this
volume). This also includes research on topological and geographical properties
of social networks (Java et al., 2007a; Backstrom et al., 2010).

4. Challenges of web-based communication

With the sustained technical advances of web-based communication technol-
ogies and the rising number of online communities and participants, the WWW
is gaining a growing importance for studies on computer-mediated communi-
cation (e.g. user-to-user) and human-computer interaction (e.g. computer
(agents)-to-user) (Thurlow et al., 2004). Due to the convergence of emergent
communication and interaction technologies (in terms of web-based communi-
cation via conventional technologies), a wide range of (linguistically moti-
vated) heterogeneous data is associated with the web (Hancock et al., 2005).
Modern communication technologies have enhanced the quantity of written or
spoken data that manifests rich sources of collaboratively organized knowledge
(of a widespread thematic diversity regarding subject-specific as well as com-
mon-sense knowledge). This data can be explored to improve information
retrieval systems (Waltinger and Mehler, 2009; Mehler and Waltinger, 2009),
but also to speed up information processing among users (Wilson et al., 2009;
Canali et al., 2011). That is, newly emerging issues and events are published,
spread, communicated, and also critically rated almost in real-time (e.g. think of
presidential elections or news of natural disasters communicated via Twitter).

Today, the web can not only be seen as a mirror of language use within dif-
ferent linguistic and social communities, but also as a communication medium
in which language use is shaped (Erbach, 2004). It enables researchers to ex-
plore the social cues on how people use and interact with their computers, with
each other (in terms of network relations which are characterized by content and
direction), or within groups (in terms of network ties between networked users)
(Garton et al., 1997). Within this Web of Data (Berners-Lee et al., 2001), hyper-
links are more reflective of communication pathways between communities
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than of traditional communication channels. In this sense, a hyperlink serves
as an indicator (Park and Thelwall, 2003) of a communication relationship
(Erbach, 2004). In addition, the web is currently changing from a web of hyper-
linked documents to a web of typed hyperlinked data (Ding et al., 2008). Web-
based communication as well as interaction services and applications such as
semantic wikis (Schaffert et al., 2008), social bookmarking (Hotho et al., 2006)
(in terms of social tagging (Mika, 2004; Staab et al., 2005)), and traditional
wikis (in terms of social ontologies (Cattuto et al., 2007; Mehler, 2008, 2011))
contributed significantly to this phenomenon. However, due to the convergence
of different computer-mediated techniques, the domain of web-based communi-
cation now also incorporates a broad spectrum of heterogeneous sources and
data formats, which pose new challenges for the research community. That
is, tools and methods developed for the automatic annotation of linguistic data
can not be directly applied to computer-mediated data (e.g. chat annotations
comprise non-standard spellings, conceptually oral forms, or written dialects)
without being adapted (Beißwenger and Storrer, 2010). Therefore, the linguistic
analysis of web-based communication must consider that language use within
the web (say netspeak) differs from traditional linguistic data (e.g. TIGER Tree-
bank (Brants et al., 2002), Reuters Corpus (Rose et al., 2002)) so that the tools
and linguistic services must be extended to new tasks (Beißwenger and Storrer,
2010).

Another challenge is the control of privacy within a social web that makes
topics and information of personal relevance publicly available (Schmidt, 2009).
For instance, the access to information about persons situated in different social
contexts causes role conflicts as several self-portrayals arise from a role-specific
context but are accessible for persons possibly belonging to other reference
groups (unintended public (Schmidt, 2009)). According to this, many employees
do not want to be associated to their private self-portrayals within their job-
related context. In reality, many recruiter search social networks for profiles
of job candidates as expecting to figure out their true personality. Furthermore,
internet users have to face the problem that other persons provide photos or
information on the web regardless of whether they agree to this or not. Social
psychological studies have shown inconsistencies regarding the relation be-
tween attitudes towards privacy and the behavior within the web. Thus, people
having little interest in disclosing information do often not attach great import-
ance to the privacy protection of others – also known as voyeurism (Schmidt,
2009). One way to retain the control of privacy is to present oneself variously
for different publics (e.g. by creating self-portrayals on occupational networks
like XING30 and on a platform designed for personal, recreational interactions).
Additionally, many platforms offer further mechanisms for privacy control by
means of password protection or restricted access. However, especially due to
the mentioned attributes of personal publics (persistence, replicability, scalabil-
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ity, searchability; see Section 2.1) versant borders between the public and pri-
vacy perish and need to be renegotiated in terms of the current web.

5. Conclusion

Today, the area of internet-based communication encompasses a broad range of
media services and technologies. Unlike previously, we can now identify an
amalgamation of different communication systems and applications. Communi-
cation technologies have been transformed from being highly technical and
specialized to being easy-to-use and personal – an integral part of our daily life.
The developed technologies from the area of the Web 2.0 and the Semantic Web
have made a significant contribution to these advances. With the tremendous
growth of published data, exchanged and communicated via the web, new chal-
lenges for computer scientists arise. While the content within the internet-based
communication can be encoded and decoded using a variety of types (in terms
of media compilation and annotation), special methods and services need to be
developed or adapted to be applied. Internet-based communication provides a
challenging area to explore computational models of natural language texts and
human communication on networked communication systems, promoting new
research in computational linguistics and computer science.

Notes

1. http://www.viola.org/
2. http://mosaic.mcom.com/
3. http://browser.netscape.com/
4. http://altavista.digital.com
5. http://yahoo.com
6. http://www.google.de/
7. http://www.facebook.com/press/info.php?statistics
8. http://www.guardian.co.uk/technology/2011/jan/03/facebook-value-50bn-goldman-

sachs-investment
9. http://www.cyc.com/opencyc/

10. http://www.linguistics-ontology.org/gold.html
11. http://www.wikimedia.org/
12. https://www.blogger.com/
13. https://www.twitter.com/
14. https://www.facebook.com/
15. http://delicious.com/
16. http://www.flickr.com/
17. The first text message was sent by Ray Tomlinson in 1971 via ARPANET.
18. https://wave.google.com/wave/
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19. http://www.sipgate.de
20. http://wordpress.org/
21. A content management system is a system used to manage and edit content from a

web-site without needing the expertise of the Hypertext Markup Language (HTML).
22. http://www.bibsonomy.org/
23. http://images.google.com/imagelabeler/
24. http://www.mediawiki.org/wiki/MediaWiki
25. http://www.facebook.com
26. http://www.twitter.com
27. http://www.myspace.com
28. http://www.linkedin.com
29. http://www.tumblr.com
30. http://www.xing.com/
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