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Abstract. The phenomenon known as Web logging (“bloggingd helped re-
alize an initial goal of the Web: to turn Web cattteonsumers (i.e., end users)
into Web content producers. As the Semantic Webldsf we feel there are
two questions worth posing: (1) do blog entriesehsemantic structure that can
be usefully captured and exploited? (2) is bloggingatural way to encourage
growth of the Semantic Web? We explore empiricaflence for answering
these questions in the affirmative and propose s&abring blogging into the
mainstream of the Semantic Web, including ontolediet extend the RSS 1.0
specification and an XSL transform for handling RBE®x/2.0 files. To demon-
strate the validity of our approach we have coostdia semantic blogging en-
vironment based on Haystack. We argue that witlsteach as Haystack, se-
mantic blogging will be an important paradigm byiethmetadata authoring
will occur in the future.

1 Introduction

The Web is arguably the most successful open irdtiom distribution mechanism in
existence. Despite its success, a few issues ve¢nearked out initially, such as easy
publication and machine-readable metadata. Web (ftmjsgs”) have emerged as a
potential solution to the publication problem. Tidea is based on the premise that
publication occurs incrementally in discrete unitdeg entries—and that users man-
age their own content (as opposed to newsgroupsjuber of different software
packages have grown around this simplified abstiacSeparately, the problem of
machine-readable content is being attacked by #reaBtic Web. Here the idea is
that Web sites would host content in a languagl siscRDF, mostly devoid of hu-
man-readable artifacts such as prose, instead goftin more precise machine-
readable specifications [7].

On the surface, these efforts seem to have ldtotwith each other, besides being
both based on the Web. However, we argue thatdteeyctually bound to converge
at a common destination—a metadata-rich versidioddy's Web. Even today, there



2 Dennis Quan and David R. Karger

is a lot of family resemblance between blogs arel $emantic Web model. Blogs
enable the average user to talk about—i.e., areetasources on the Web and pub-
lish these annotations for others to see. A laéign of these blogs already have
machine-readable “table of contents” files encode@n XML format called RSS.
Furthermore, blog entries themselves are firstseldslog entries can be searched
over, replied to, and referred to in other blogs.

In this paper we wish to examine two questionsstfif blogs could take full ad-
vantage of the RDF representation, what benefitddvoe realized? Second, do blogs
form the basis of a nascent Semantic Web? In guofw@nswers to these questions,
we characterize the notion eémantic blogging—the publication of RDF-encoded
Web logs. Furthermore, to explore the practicalefie of semantic blogging, we
have constructed a prototype semantic bloggingdodbp of Haystack, our Semantic
Web metadata exploration, visualization, and aunigaool [1, 8].

1.1 Approach

Our approach to semantic blogging focuses on addiivadptrusive extensions to the
current blog creation interface paradigm—one of kg elements of the success of
blogging—while producing machine-readable contenttfie benefit of blog content
consumers. We argue that there is no added uset ieffolved in creating a semantic
blog versus a conventional one, because the re&l iwalone by the software in cap-
turing semantics that are already being providethbyuser. For example, when the
user clicks on the “blog this” button on the Googlelbar in the Web browser to blog
about the current page [19], instead of just réogré hyperlink, the system can
record the fact that the current Web page isdhie of the blog entry. (Furthermore,
one is not bound to using Google’s blogging seryite addition to these and other
semantics inherent to blogs today, we also prosigdeechanism for more advanced
users to embed arbitrary RDF in a blog using a $onmechanism similar to that seen
in Annotea [6].

In either case, the consumers of blog content ki@ having information from
multiple blogs and the rest of the Semantic Welmdeéntegrated together and dis-
played in a variety of ways. Instead of being fetd to viewing one blog at a time,
users can view cross-blog reply graphs to trackflthve of a conversation, without
requiring that publication be controlled by a cehtuthority, as with a newsgroup.
When browsing Web or Semantic Web content, onesearnopinions, instructions, or
descriptions from blogs alongside the content fitged is done in tools such as the
Haystack Semantic Web browser and Annotea [6]. iBiises for automation are
also created from the precise recording of sermmsustich as movie or product ratings,
interest levels, and statistics such as sportescor

1.2 Outline of the Paper
The paper is organized as follows. First, we fagplore how blogs are written and

used today and compare and contrast the blog ganadith other Web publication
paradigms. Based on these observations, we praptstogies that extend the RSS
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1.0 specification [12] and enable one to captueestmantics of blog entries in RDF.
Afterwards, we describe our prototype semantic ditogy environment, which allows

users to both read existing blogs and to maintlagir town blogs. We describe an
XSL transform that translates existing RSS 0.9xf@e@ls [13, 14] into RDF, allowing

us to take advantage of both existing and new Rixbled blogs. Finally, we put the
pieces together and outline a scenario of how seemhblogging can enable more
powerful forms of information retrieval and autoioat across blogs and other Se-
mantic Web content.

2 TheEssence of Blogging

At its core, blogging incorporates three distifkety concepts, and analyzing blogging
with respect to these concepts helps to clarify btmgging (and by extension seman-
tic blogging) compares with other approaches. Tist €oncept is of enabling users
to publish information in small, discrete notes, @sposed to large, carefully-
organized Web sites. Blogger remarks that “blogpare like instant messages to the
web” [9]. This analogy is borne out by the obsepratthat interfaces for popular
blogging tools including Blogger, Moveable Type J28nd Radio Userland [10]
resemble those used by Web-based e-mail systerhsasutiotmail [28]. Looking
purely from this perspective, one might also nbgg the same kinds of brief, subjec-
tive comments can be found in the feedback bullbtiards of Web sites such as
Amazon.com, Epinions.com, and Slashdot.org. Sihgjlaystems such as Annotea,
which allows users to attach RDF-encoded “stickiehannotations to text on Web
pages [6], accumulate content one note at a tirheo@se, blogs are not restricted to
being lists of comments and criticisms; a wide efgriof content exists in blogs today
[24].

The second key concept is decentralized, per-usilication. Blog entries very
often take the form of annotations to pages orqerits of products, but blog entries
are primarily kept together based on common aulfifmrsiot common subject. In
other words, the content author is the one whorot:publication, and the feeling of
“ownership” is part of the blogging experience. @lers write on a variety of topics
and categorize their content as they choose, itrasirto a discussion site or a news-
group, where deviation from predefined topics temffrowned upon and can result in
censorship. Additionally, bloggers have control rotree structure of individual blog
entries. In a discussion group or with an annatasierver, users are sometimes forced
to conform to preset rating schemes or other atiibets.

Furthermore, blogs generally exist independent afeatralized server. In this
sense, maintaining a blog is conceptually simitamaintaining a single-user version
of Annotea that has been reformulated to publitibke of contents of recent annota-
tions to selected Web sites. However, the lack @draral point of aggregation has its
disadvantages. With the Annotea model, where ationgaare stored on a centralized
server, it is easy to determine what other anrmtatexist for a resource of interest.
Similarly, with the Internet newsgroup model, ieisimple task to trace reply chains
because messages are grouped by thread. Latee ipafter, we discuss ways in
which semantic blogging can be used to overcomeethmitations.
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The last key concept—exposing machine-readablendist—is a property that
many blogs possess in order to allow individualgbémtries to be aggregated to-
gether. A family of XML-based standards for desompthe contents of a blog
loosely affiliated by the acronym “RSS” plays anportant role in the thesis of this
paper. The Really Simple Syndication 0.92 [14] (ésdrelated standards hereafter
referred to as RSS 0.9x) and 2.0 standards originby Dave Winer [13] are not
based on RDF but are by far the most widely adopfeeé RDF Site Summary 1.0
standard [12] encodes essentially the same infoomatnd is based on RDF, but
relatively few sites produce RSS files to this #igeation. There are other specifica-
tions for XML-based blog listing formats, such at [17], which contain similar
information. What is agreed upon is the basic motad producing a machine-
processable listing of blog entries in an XML fotpend we build upon these XML
formats in this paper.

Machine-readable listings are often used by blagees, such as SharpReader [21]
and NetNewsWire [20], as well as those built inmglging tools such as Radio User-
land mentioned earlier. Like newsgroup readerseansil clients, blog readers typi-
cally offer users the ability to view lists of bl@ntries sorted by date, name, and
other attributes—even lists that span multiple bldg order to emulate the threaded
message displays found in other messaging toabg, t@laders such as SharpReader
find embedded hyperlinks in common between diffeldog entries and use them as
the basis for determining threading. With sematiegging we attempt to find
cleaner ways to support the already-extant notfonter-blog threading.

3 Bringing Out the Hidden Semanticsin Blogs

Superficially, the existence of machine-readalsigngs is the strongest link between
blogging and the Semantic Web. The connection, kieweuns deeper. The discrete
units being published in bulletin boards, in blogsd with Annotea often have con-

siderable internal structure: e-mails, instant mgss, annotations, and bulletin board
posts have a from field, a send date, and sometimoes specific information such as

the product or other object being reviewed, a gatéic. Put another way, the process
of blogging inherently emphasizes metadata creatiore than traditional Web pub-

lishing methodologies (e.g., direct HTML composiio The success of blogging

points to its role as a socially viable means focaairaging users to publish certain
forms of metadata. In this section, we elaboratehoee specific forms of metadata

that are inherent to the process of blogging. Ve dliiscuss possible benefits that
would be realized from more precise, machine-reladaletadata records.

3.1 BlogsasAnnotations

Bloggers are free to write about anything they wartheir blogs, from what they ate
for breakfast that morning to the traffic probleamsthe commute home. Despite this
freedom, bloggers frequently comment on things éxat on the Web. More specifi-
cally, bloggers spend much of their time creatinguSed annotations of Web re-
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sources. This observation is of interest to uhoextent to which these annotations
can be modeled by taxonomies and ontologies.

Blog entries that talk about Web resources canldssified into a number of dif-
ferent types, and different annotation types canmioeleled by differing levels of
structure. For example, it may be useful to modiicsm annotations using a nu-
merical rating. At the moment, blog entries thatbedy criticisms may contain a
numerical rating but that rating is rarely recordeda machine-readable form, al-
though there have been proposals based on non-&Dfats such as structured blog-
ging [25] or Review Module for RSS 2.0 [23]. Usiag ontology to model such anno-
tations would make it easier to do automated filteand analyses, such as finding
the average rating for a given resource; such aealgre already done by specialized
data mining sites such as blogosphere.us [26]tHayt usually do not track anything
more semantic than just the frequency with whickcHje sites are hyperlinked to.
Also, because blogs are managed on a per-user, basis have the flexibility to
adopt such ontologies to mark up their annotations.

Additionally, in moving blogging to the Semantic Wen obvious extension is al-
lowing blogs to talk about arbitrary Semantic Webaurces. This extension not only
broadens the set of available topics but also all@sources that previously had to go
unnamed (e.g., “teddy bear model #22321") to batitied more precisely, improv-
ing search capabilities.

3.2 BlogsasMessage Chains

Emphasizing a point from Section 2, blogs act gs lof messages, usually written to
a general audience but at times focused towardsfigpgarties. This phenomenon is

most evident when an event of interest occurs, sisch product release. A flood of
blog posts appear coincidentally, and the debateeahsues results in blogs contain-
ing entries that comment on other blog entries Thjs structure is reminiscent of e-

mail or newsgroups: a blog entry has a senderf af§sometimes targeted) recipi-

ents, a subject line, and often one reply-to efdrymore, although today notating that
a blog entry is in reply to another blog entry meged to be done with human-

readable prose and a hyperlink, depending on tigghiig system in use).

3.3 BlogsasAd Hoc Tables of Contents

Many blogs are devoted to a specific topic; altévely, many bloggers intentionally
divide their content into topics. The collections ammmentary presented in these
blogs often end up serving as a useful introdudiiosome esoteric subject. In other
words, blogs can act as tables of contents for dmiteof interest. This combination
of intentionally-recorded domain knowledge and acimm@e-readable listing format
creates a number of possibilities for enhancingrimition retrieval. The main prob-
lem with a blog serving as a permanent archivenstbductory material is that RSS
listings produced by blog servers typically onlglude then most recently published
blog entries. One way of overcoming this problenuldde to have blog servers also
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produce archival “back-issue” RSS files. We discalgsrnative ways of dealing with
this issue throughout the paper.

4 Ontologiesfor Enabling Semantic Blogging

Having identified the core semantics imparted bygbkntries, we proceed to use
Semantic Web tools, including RDF and OWL, to fimdys to capture these seman-
tics in a standard fashion. In this section we dlesosarious ontologies and strategies
for recording blog entries in RDF. We refer to tddhat have been represented in this
fashion as “semantic” blogs to highlight that inpoit elements of blog entries that
were once recorded in prose are now being descrilitdmachine-readable meta-
data.

41 Buildingon RSS1.0

There are many benefits to using RDF as the basisetording machine-readable
blog listings. Most important of these is that th@ion of resource identity is built
into RDF: resources are always referred to by thiis. This provision simplifies
processes such as notating what resource is beimgtaied or what blog entry is
being replied to. Also, there is a well-defined hatism for adding custom proper-
ties or attributes to blog entries. Furthermorereéhare well-defined semantics for
merging multiple RDF files. As a result, one cacwanulate the RSS files generated
by a blog over time and keep a historical recorthefblog easily.

As noted earlier, RSS 1.0 is an already-extant RB$ed mechanism for publish-
ing machine-readable blog listings. While RSS @3X/is the predominant format,
many blogs also provide listings in RSS 1.0 fornfatrthermore, most of the con-
cepts in RSS 0.9x/2.0 map directly onto the RSSohtdlogy. In Section 5.1 we
discuss an XSL transform for converting RSS 0.@fies into RDF. These observa-
tions make RSS 1.0 a natural standard to build on.

4.2 Categorization

More and more, bloggers have begun to categorge itidividual blog entries. Cate-
gorization allows a single blogger to distinguishltiple trains of thought or topic
areas in a single blog. The RSS 0.92 and 2.0 st@sdaipport categorization, but
apart from a URI naming a taxonomy, category labesnselves are just strings. The
RSS 1.0 standard does not include any explicit@tifpr categorization.

The Haystack ontology, developed for the Semanti&bVBrowser project dis-
cussed later [1], defines a class caleCallection, and one of the roles of a collec-
tion is to act as a category for classificationpmses. A single predicaties: member,
binds a collection to its members, regardless pé.tyn this way, collections named
by URIs are used as the basis for category labalimgcan hence be shared by multi-
ple blogs. Universal naming also avoids name golis between blogs that have
coincidentally named categories (e.g., “Jaguard ioologist’s blog and “Jaguar” in
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an operating system researcher’s blog are likeljeéan different things) and facili-
tates the construction of mappings between diffecategorization schemes.

4.3 Message Ontology

Blog entries, as discussed earlier, have a lobimmon with other forms of electronic
messages, such as e-mails and instant messagesvidus paper on modeling mes-
sages in RDF [3] proposed an ontology for messagind we have reused the por-
tions of this ontology that are applicable to bliogg At the heart of this ontology is
the msg: M essage class, which is the base class for all messagesdé&finerss.item
from the RSS 1.0 ontology as deriving fransg:Message. This allows us to reuse
the msg:inReplyTo predicate, which declares one message to be iy temnother
message.nisg:inReplyTo is simply a sub-property @hn:annotation, which is used
to indicate the resource being annotated by a megsa

An argument that was presented in the earlier papenessaging was that conver-
sations are often spread across multiple messagjiagnels, such as e-mail, instant
messaging, and chat. Blogging has a similar phenomenot only do users send e-
mails to bloggers in response to their blog entoiesse the comment bulletin board
feature attached to many blogs, but they also respo others’ blog entries in their
own blogs. E-mails, bulletin board messages, and bhtries are all acting as mes-
sages within a greater conversation, and usinghargemessaging ontology enables
us to capture these semantics in a uniform fashéooss an entire conversation. More
specifically, predicates such amsg:to andmsg:from are used to characterize e-mails
and instant messages, and in the case of a bldigose use a “blog audience”
resource associated with the blog for the recifiieat, value of thensg:to property).

4.4 Encoding Custom Semantics

Our messaging ontology definesyag:body predicate, which is used to associate a
message with textual content. However, the valub@isg:body property need not
be human-readable. By allowing an RDF file to seasehe body of a blog, we can
enable arbitrary Semantic Web content to be incuif¢hile we do not see this sort
of “pure” semantic blogging taking off immediatelye feel that this provision pro-
vides space for semantic blogging to progresserfiture.

Haystack supports a form-based mechanism for aligwsers to input a variety of
different kinds of RDF metadata. Forms for enterspgcific kinds of semantics are
likely to be generated in accordance with spe@fiagF Schemas or ontologies. Hay-
stack includes support for schema-based form ggaeyaimilar to those found in
Annotea [6] and Protégé [16]. Our forms mechanisrddscribed in previous work
[15].
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5 A Semantic Blog Client

To demonstrate the benefits of semantic blogging,censtructed a semantic blog
client built into Haystack that incorporates puiliy, aggregation, and browsing
capabilities. Haystack’s paradigm is similar tottbha Web browser; users navigate
to resources by typing in their URIs or by clickiog hyperlinks, and the toolbar
exposes the familiar back, forward, refresh, anaiéabduttons for ease of navigation.
However, unlike a Web browser, which simply rendidwes HTML content of a re-
source, Haystack contains user interface temptaibsdviews that are used to trans-
form machine-readable RDF metadata relating tacthieent resource into a human-
readable, hyperlinked, on-screen presentation. sve kextended Haystack with spe-
cialized views and user interface commands cadlaations that enable blogging
functionality within Haystack. The technical desadf how views and operations are
defined are described in previous papers on Hay$1ad]. In this section we charac-
terize these views and operations and show how ¢bairibute to the end user ex-
perience.

5.1 Subscribing toBlogs

Most blogs are published as Web sites, allowingsuaéth a normal Web browser to
view and search them. Haystack includes a Web leowisw, meaning that when a
user browses to a Web resource (i.e., a Web pagedcay an HTTP URL), Hay-
stack’s functionality reduces to that of a tradiabWeb browser. As a result, users
can browse the HTML versions of blogs from withimyidtack. In addition, most
blogs also provide an RSS file that can be usadilbscribe to a blog, as noted earlier.
By convention, an “RSS” or an “XML" button is platen the blog’'s home page to
signify the availability of an RSS file, and whemetuser clicks on the button, the
browser navigates to the RSS file. When the usewnd®s to an RSS file, Haystack
detects that it is an RSS file and allows the tsewubscribe to it using the Subscribe
to RSS Feed operation. After the user subscribésetdlog, Haystack will automati-
cally download the RSS file on a regular basis. rQiee, Haystack accumulates a
historical record of a blog, which can be usefuewla blog contains helpful reference
material that may want to be looked up later.

Today, relatively few blogs are encoded in RDF, sinde Haystack deals primar-
ily with RDF-encoded metadata, RSS 0.9x/2.0 fileechto be converted into RDF
before they can be subscribed to. The mechanisinave elected to use in handling
the various forms of RSS currently extant on thebWday is to transform RSS
0.9x/2.0 files into RDF files based on RSS 1.0 amdextension ontologies discussed
earlier. Being able to convert RSS 0.9x/2.0 filgs IRDF enables a number of power-
ful Semantic Web capabilities to be used over gelapre-existing corpus of blogs,
such as search, semantic exploration, etc.

The XSL Transformations language (XSLT) is a stashdmeans for transforming
one XML format into another, and we have implemérdar translation process in
XSLT. The complete source for our XSLT can be fooncbur Web site The major-

1 http://haystack.lcs.mit.edu/rss.xslt
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ity of the XSLT converter is straightforward andhply converts RSS 0.9x/2.0 syntax
into well-formed RDF. The primary challenge is cagup with a URI for blogs and
blog entries. Fortunately, the permalink featurdR&S 0.9x/2.0 allows a blogger to
assign a permanent URL name to a blog entry, buisié is optional. When it exists,
our XSLT uses it as the blog entry’s URI; otherwigedefaults to the value of the
link element. Many features of semantic blogging missing from RSS 0.9x/2.0, but
it is possible to use techniques such as scragingyfperlinks as to fill in the list of
resources being annotated or replied to as an spmbon.

5.2 Viewing Blogs

Once a user has subscribed to a blog, it appeatiseonews home page in Haystack.
This screen is like the front page of a newspapéhat it shows the recent news arti-
cles from all of the subscribed feeds. By usingpteview pane controls on the tool-
bar, the user can introspect individual articlekemthe user clicks on a link on the
news pane, the associated article appears in tteequathe right.

In addition, individual blogs can be viewed sepalsatThe list of entries in a blog
(sometimes known as a channel) maps onto Haystaok&ction concept introduced
earlier. There are a number of collection viewdthnto Haystack, and as a result,
blogs can be visualized in many different ways)uding as a list, a calendar, or a
multi-column table. In addition, some specializéelws, such as the Explore relation-
ships between collection members view, are provigedid in certain forms of in-
formation exploration. In this case, the Explordatienships between collection
members view displays a labeled directed graptlwidgathe members of the collec-
tion (in this case, the articles in the blog) aslamand allowing the user to select
which arcs (i.e., predicates) to show between ttieles. The built-in Reply graph arc
set is selected in Figure 2 and shows rtisg:inReplyTo relationships between the
messages in the display.

5.3 Organizing Blog Content of I nterest

In Section 4.2 we discussed the use of collectamna categorization mechanism for
bloggers. These collections are first class ressuand browseable in their own right
from within Haystack. In addition, a user reading@g can also create his or her own
collections and use them to file blog entries ¢éiest. Looking at an article, the user
can invoke the File away operation on the left haade. This operation reveals a
customizable list of collections on the right hgrahe into which the article can be
filed. Each collection has a checkbox next to iakimg it easy to file an article into

multiple collections at once [11]. Collections calso be hierarchical; adding a new
collection can be accomplished by right-clicking the parent collection and select-
ing Add new item/Create a collection from the cahteenu.
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5.4 Creating a Semantic Blog

We have implemented support for allowing usersltg from within Haystack. As
noted earlier, blogging tools expose forms tha¢méde an e-mail editor for creating
new blog entries. In Haystack, we have adaptedegtn&ing mail composition and
transmission functionality to be able to post mgsesao servers (including possibly a
local server built into Haystack, as in the casecdbed below) that speak protocols
like the Blogger XML-RPC protocol [30].

To implement our enhanced semantic capabilitieshaxee extended the Blojsom
Open Source blog server, which runs on a standavd $ervliet-compliant Web
server such as Apache Tomcat. Blojsom stores hhbges in text files on the file
system. (One benefit of the file system approactha a user can work on a local
copy of the blog and use CVS to synchronize it withlog server; Haystack includes
built-in support for CVS.) These files contain ader that includes a one-line title for
the blog entry and a series of metadata declasatidfe have introduced five meta-
data tags, meta-inReplyTo, meta-annotates, mettidl, meta-rdfBody, and meta-
uriz in order to support our semantics, and have wrigenew Haystack messaging
driver that allows Haystack to serialize blog esgrin this form.

Users gain access to blogging functionality throagbombination of views and
operations. First, a user clicks on the Bloggimd in Starting Points. Haystack then
shows a list of the user’s existing blogs. To catirte an existing blog server via
XML-RPC or to create a new semantic blog, the aaarchoose either the Connect to
Blog Server or Create New Semantic Blog operatfoms the left hand pane, respec-
tively. After filling in the appropriate configuiah parameters, the user is taken to a
screen that shows the blog entries that existfatr hlog. Creating a new blog entry is
accomplished by selecting the New text blog enpgration from the left hand pane.

The key benefits of blogging in Haystack versusemnirblogging tools (or even an
e-mail client) are twofold. First, Haystack canduoe specialized forms that capture
various levels of semantics. At one end of the tspat are simple message editors
such as those seen in today's blogging tools and-bdsed e-mail products. At the
other extreme are specialized forms, such as thagsosed by structured blogging
[25] or used by Annotea [6], which can be derivethf RDF Schemas automatically
by Haystack.

The other benefit is that the semantics surrounttiegreason for a blog entry’'s
creation can be captured immediately. When the igsselewing a Web page, a Se-
mantic Web resource of interest, or even anothay bhtry, and wishes to blog about
it, he or she can click on semantically-specialiapdrations such as “Blog a reply” or
“Blog a complaint”. In contrast, those semantics eften lost in the transition be-
tween the program the annotated resource is béwged in (e.g., the Web browser)
and the blogging tool.

2 This declaration permits the file to state the tiRbe assigned to the blog entry and allows,
in theory, for a blog entry to be posted to mudtiplogs but retain the same URI. The rss:link
property, which provides the URL of the content floe blog entry, can be specific to the
blog server without disrupting this scheme.
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6 A Scenario

To concretize the benefits of our approach, comgtiae following fictitious scenario.
John Doe is a bioinformatician who is thinking abaether to attend the Semantic
Bio 2005 conference. He goes to the conference $ifetand sees an overwhelming
20 page listing of all of the papers to be preskntéke many futuristic (and ficti-
tious) conference sites, this site also offers &% Rersion of the program. Using
Haystack, John downloads the program and uses atkyki browse it.

 Haystack - Using the COOL Algorithm for Protein Folding Analysis - Eclipse Platform
Fle Edit Navigste Search Project Haystade Bun Window Help
Crlc|es9pa 00| &K-|| ¢ ||B-||ee- | I Haystack

Protein Folding o " - . -
Analysis r i Using the COOL Algorithm for Protein Folding
SR “= Analysis
File away
E Article Properties E Has annotation
Rename »
S : B— Y
PR : Ahal RE: Anather possible sppiication
= T Author/Creator: 4§ George Wright xo'::rm “;:’ dalintuty xovw
references Journel: Merie specified; dick here COOL: If at first you don't succeed...
Interesting new approach
Year: More documentation comming
Vokane! # RE: Another possible application
oo e Humber: B Reference
Debug view ; A cid deletion in the chimpanzee [Edit %]
Pages: . A unique amina a in zee
Explore relationships o Cydin T1 does not affect Tat trans-activation of
Show all information Mortth [Edt=] HIV.
Webbr il =) {%. Sequence of gaat cyclin T1 cDNA, gene
i Mote: organisation and expression analysis,
7 Tat and trans-activation-responsive (TAR)

URL: ; RIMA-ndependent induction of HIV-1lang
terminal repeat by human and murine cydin T1
requires Spl.

B Abstract

[The problem of choosing an appropriate inferential
fframewark under which to aperate in the specific area
f protein folding analysis is a constant challenge
facing biginfarmaticians every day. The recent
Introduction of new approaches, such as Lipton's XAQ
glgorithm and the renouned Alpha minimization
procedure, have found new uses in this field,

All Properties
Standard Properties

Reverse Properties

Figure 1: Screen integrating information about a conference paper and anno-
tations from semantic blogs (boxed area).

John takes a look at the multi-day Inference Treategory to see just those pa-
pers. One in particular catches his eye—one céllsihg the COOL Algorithm for
Protein Folding Analysis”. Clicking on the articlee sees the paper’s abstract and
references. John, like many people, has friends aveoavid bloggers and maintain
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blogs that review the latest findings in their mafar fields. These friends have al-
ready seen this paper and blogged about it; tHeg entries appear alongside the
article. Refer to Figure 1.

Glancing through the subject lines, it isn't clegnich blog entry came first and
which came last. John clicks Extract Relevant Dismn, selects the Explore Rela-
tionships between Collection Members view, andcteléhe Message Reply Graph
arrow set. This allows him to see which blog esteee in response to which others.

Some of the blog entries appear emptier than othirglicks on one of them and
finds it is a blog article from the initial authdde clicks on the RSS link on the page
and subscribes to the entire blog. When he gods tbathe relationship diagram, the
missing nodes are filled in. (This process mightaoéomated in the future.) See
Figure 2.

& Haystack
Fle Edt Novgsle Sexrch Project Haystadk Run Window Hep

HrHdo|escdpalID|(|KX-|| 2B |02 I | I Haystack
@ Using the COQL Algorithm for Protein Falding Analysis - &
,
Ly Annotations i
Jim's Blog George's Blog Alice’s Blog Mary's Blog Bioinformatics arrows
[Blog] [Blog] [Blog] [Blog] © Human resources
Commands @® Message reply graph
Ahal RE: Another Mare Interesting new Anidea whose O Show arrows based on
add ewsting items passhle documentation approach ime has defritely the entolk

ontology
application comming X come O Show arrows based on
‘Add rvew item » Y s o
Clear collection/ist 3z ‘
Create cheddox aspect &
File away Avalable armows for Message
reply gr:

Rename » ah
Relevant contexts i b d “X{‘““ A InRegly To

No suggestions.
% George's Mary's Blog

[Blog] [Blog]

A darification RE: Anather

possible
D BN RS | eedicution

Browse view
Calenir InRepjy To In To
Debug view
Explore relatoriships
Explore relationships Jim's Blog Alice’s Blog
between collecbon members [Blag] [Blog]
List COOL: Ifat first Another possble
Photo slbum you don't application
Showrd v succeed...

Tabular repart
Web brawser

Figure 2: Messages from multiple blogs displayed together asareply graph.

Furthermore, he can tell at a glance that two efitlitial blog entries are commen-
dations while the other is a criticism; howevenkimg down the line of conversation,
he can see that the critic was eventually convirasetlissued a commendation. See-
ing all three of his friends in agreement is unjgaied John decides to invest some
time in reading through the articles. He creatdmakmark collection on the right
hand docking pane and drags and drops some ofdhe interesting blog entries into
it.

John decides to delve deeper into the approacthn8zathrough the references in
the paper, he finds a reference to the author'slagy. He browses to it in Haystack
and clicks on one of the terms labeled “AnalysigiBa”. Just looking at the proper-
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ties it supports does not give John a clear engigjure. However, the author has
written a blog entry about it; by clicking on itphh is taken to the entire blog. A
quick glance through the blog reveals that the auttad been bombarded with re-
quests for more explanation about his ontology, ladesponded by blogging about
various parts of the ontology over time, resultingvhat is in essence a tutorial of
how to use the ontology. John then browses thrahghblog, clicking on links to
ontology elements embedded within the blog frometiim time. In the end, John is
himself convinced of the benefits of the approauth makes an entry in his own blog
in concurrence, commenting on its applicabilityhts own research. In particular, he
points out the one important argument that wagatito convincing him by dragging
that blog entry from the bookmark collection heateel earlier and dropping it in the
In regards to field, making his blog entry an aation for that argument.

7 Discussion

In the above scenario, we presented several exangbl@otential benefits for the
integration of blogging and the Semantic Web. FthenSemantic Web’s perspective,
blogging can be seen as a user-friendly metaphoerfoouraging semantic annota-
tion. Blogs already provide reviews, commentary] &mman-readable instructions
for many domains, and when directed towards Sem&kgb resources, such blogs
may be useful for documenting how to best makeafseemantic Web ontologies,
schemas, and services. The contents of semantis’l@danotations may also contain
machine-readable metadata, such as numerical satihgt could be consumed by
Semantic Web agents to automatically determineesygge ratings or other summary
information.

In the future, there may be blogs that end up bemgpletely semantically en-
coded. For example, one can imagine a semanticthidgotifies people of seminars,
meetings, or other events run by an activities @ioator. Similarly, blogs that pro-
vide reviews (of movies, products, etc.) or thatord statistics (e.g., scores from
sports games) may someday be primarily encodedin. Rlaystack enables users to
input and publish such information using our exeshdersion of RSS 1.0. Already,
one sees evidence of desire for such supportéa sitich as Ripe Tomatoes [27].

From the blogger's perspective, certain semantics lie more cleanly recorded.
The reply-to chains, which are usually embeddegriose, can be more explicitly
specified as metadata, and bloggers would bemefit the same discussion visualiza-
tion approaches that e-mail users have had fosyd#so, our approach to displaying
message threads does not rely on blog serversrikp@pisync with each other via
protocols such as TrackBack [18]; because thetati@ates the visualization, seman-
tic blogs do not need to keep a record of whatesiave been made to them.

Categories can be more easily shared not only leetspecific blogs, as could be
the case if multiple bloggers worked in the sammala, but also among blogs in
general. Simple category or type indications, saclitommendation or complaint, are
examples of more universally-shared categories ¢hat be used by blog readers.
Such categories could be exposed as visual cugs éethumbs up or thumbs down
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icon), which would improve the user experience miyiia quick visual scan through a
set of blogs.

Also, the semantic annotation of blogs can be tseédhprove the user experience
when dealing with various forms of information. ¥stem such as Haystack can take
advantage of these annotations in order to helfs usake sense of their information.
For example, Haystack can help not only in bringmgether the content from differ-
ent blogs but also in integrating blog content vadther information sources, such as
conference programs. In this sense, blogs aregaaireditorial “glue” that helps the
reader to make sense of large bodies of informafReated scenarios can be made
involving e-commerce product catalogs, online taries, travel accommodation
directories, etc.

Furthermore, Haystack allows blogs to be viewedifferent ways, depending on
the task at hand. Standard blogging tools allowsuseview the articles in blogs and
to group articles together in various ways. Legd@rd are the benefits of making
use of the relationships between blogs. The exampleited earlier is Haystack's
Explore relationships between collection membeesvyiwhich allows the user to see
the flow of a conversation even if it spans muétiplogs. One major consequence is
that a group of people that wants to publish a emation needs not do so through a
single blog or a centralized mechanism, such asnsgroup. Because URIs are used
to name the blog entries, the various blogs caadugegated by the blog reader and
displayed together, while individual users arevadld to maintain the identities of and
control over their own blogs—one of the key soamitivational factors underlying
blogging.
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Prefixes Used in this Paper

hs: http://haystack.lcs.mit.edu/schemata/haystack#
ann:  http://haystack.lcs.mit.edu/schemata/annotation#
msg:  http://haystack.lcs.mit.edu/schemata/mail#

rss http://purl.org/rss/1.0/
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