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Abstract

Topic Maps In Web-site Architecture

This paper outlines the role that topic maps can pi the Information Architecture and
Systems Architecture of web-sites. The challengeséating and maintaining content-rich
web-sites are outlined from the perspective ofiiiermation Architect, the Systems
Architect and the Content Creator.

The main bulk of this paper focuses on the strateffir managing site navigation using topic
maps and for integrating content from multiple sesron a topic maps-driven web-site. Our

goal is to encourage further discussion about teagegies and the implementation patterns
that support them.

Introduction

Three Challenges

For The Information Architect

One of the major challenges for Information Arctiteis the search for the “perfect” site
architecture, however there is never any one gghttion and the goal of the 1A has to be to
consider the needs of both the information publistmal the information consumer in
developing an overall information architecture tisahanageable from a creation and
maintenance standpoint but also provides consuwighidindable and accessible content.

For The System Architect

One of the principal challenges facing the Systechfects responsible for the
implementation of a web-site is in bringing togettsparate sources of content, including
written content; content from databases, partregideand other external systems; and public
content from the Internet. While topic maps areandata integration solution, they do
provide a platform on which data integration carehsily built and which support a variety
of strategies. We present 5 data integration gfiegen this paper and discuss their relative
merits and the situations under which each is msstul.

The other major challenge is change. As a welnsiteires new requirements come to light
resulting in the need to make changes, not ontliercontent but also in the content
organization and site navigation. By tackling thitial design with sensitivity to this issue

and with a flexible information organization toalch as topic maps available, it is possible to
create sites that can support ongoing IA requirés@ith minimal engineering impact.

For The Content Creator

In many cases, content is created on a “publishfargkt” basis. The author of today’s
market report is not too worried about last weagort. However, from the consumer’s point
of view, that “old” content is still accessiblerein an archive of articles; from a search on
the site; or from a search through an Internet@®eBngine such as Google. For the content
of an article itself, good writing style and clelrcument labeling can provide a stand-alone
document that has a date context.

But, is stand-alone content enough ? A challengedawriters for the web now is that an

increasingly more sophisticated readership is logkor those links that the content creators
can provide and is always interested not only éxdbcument as a source of information, but
also in the document as a launch-pad to relateténbrThis is a problem for documents that
are created in a write-and-forget mode. While thksladded by an author might be the most
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relevant links for that week; there is no guaranktee they are still relevant a year later, or
even a month later. Revisiting every document &pkaks up to date is really not a solution
either, so instead sites are turning to the usmofent meta-data to generate relevant links.

Topic Map Solutions
A solution based on the ISO standard Topic Mapshedm address each of the challenges.
While not a complete solution in itself (as the Wojdaps standard is far more general and
wide-reaching than a solution for web-site archiies!), the Topic Maps standard can
provide a solid platform for the development ofsheolutions.

For The Information Architect

A Topic Map can be used to record the core ontofogw site — the things that the site is
about and the relationships between them. Topicauimpnot force a particular model on the
ontology, but many of the traditional IA organizatal aids such as thesauri, code lists,
hierarchies and faceted classification can all beleted using a topic map. The decision
about whether to surface some or all of the orgdiuimal structure of the site to the site user
can be made independently of the creation of thelagy — in some cases the ontology is
used primarily to drive content classification hetthan to inform site organization.

It is important to note that the Topic Maps staddamot based in any formal Information
Architecture methodology and is general enougtuppert the chosen methodology of the
practitioner, through the developmentladpic M ap Patterns that provide the structure for
modeling a particular methodology in topic mapstWekedPlanet has already developed
simple patterns for hierarchical classificationeties and extended these to support faceted
classification. It is our belief that by developinmre of these patterns and tools to support
the patterns we can extend the palette of optionarf A using topic maps.

For The System Architect

As we will show in this paper, a topic map can seas the data hub of a loose-coupled
information architecture, allowing new data sourtebe added and merged with the content
and other data sources that drive the site. Thitsofanformation integration is not new and
has been the foundation of a number of differeptagches to information portals over the
years. Where we believe the Topic Maps standard Hage some significant advantages are:

1. In flexibility — the Topic Maps model is more theapable of modeling entity-
relational data and more complex associative daidets. When there is a need for
the central data hub to get down to this levelarhplexity in representing
information from an external data source, topic snafe not lacking.

2. Ininterchange — the interchange syntax for TopapMis formalized as an 1SO
standard, allowing robust exchange of informatietween systems.

3. Support for context — the scoping mechanism ofctopaps allows information
stored in the topic map to be given a context. &gfiises can be to distinguish
between “DRAFT” and “LIVE" data or to specify usaccess levels to filter out
content.

For The Content Creator

For the content creator a well designed topic nodiption can be extremely low-impact. In
fact we will show how from the content creator’srg®f view a topic map solution simply
adds a requirement to tag new content with appaipreta-data.
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However, there is also more potential for tapphmgknowledge of the content creators. A
topic map can store information about arbitrarytimuby relationships between items (e.g.
the fact that Company X and Company Y are jointrgas in a venture with Government Z),
and the topic map is flexible enough to allow theation and, more importantly, the
presentation of these relationships with littlenorimpact on the other parts of the
presentation stack. What this can mean in praiditiee ability to share high-level domain
knowledge and to enrich that domain knowledge ¢iwee simply through the addition of
data and without the need to change the engineefitite solution (with the inevitable
reworking and delay that this would entail).

Taken to its logical conclusion, it has also besyuad that there is a role for a content
provider that makes available only topic map da# provides a high-level domain-specific
index of resources that may or may not be undecdinérol of the provider. There is a
precedent for this model in the scientific publighcommunity where aggregators provide
searchable indexes of journal articles that thepatnecessarily own. The aggregator acts as
a gateway to the purchase of content, taking afciltte proceeds. An aggregator that could
offer a high-level domain model, with the ease s and increased density of highly-relevant
document-to-document links that could be derived thodel, might have a significant
advantage in this field.

About This Paper
This paper focuses primarily on the high-level syt architecture for the integration of topic
maps with a Content Management System (CMS) an@ sgational external data sources.
We present approaches to integration of topic nigsed navigation and patterns for the use
of topic maps as a data hub for the integratioimfofmation from other data sources.

Navigation Architectures

Topic maps are fundamentally about linking reldateths together and hence they should
have a pivotal role in the navigation structur@aite. The navigation architecture determines
the way in which the relationships stored in thg@idanap are used to present links to the user
and the extent to which the topic map itself detees the structure of a page.

Topic Map On Top
In this approach, the topic map provides the stingcfor the site navigation and for page
content.

The typical way in which this approach is applieda have a “page per topic” and to
combine generic navigation elements with more typeeific page layouts. In this approach,
the names and occurrences are the principal sofid#ta for the page content (we will
discuss how data from external systems such as @ @lght be integrated later). The topic’s
associations to other topics in the map are thecjpal source of outgoing links for the page.

The page layout template used in this approagpisdlly driven the type of topic being
displayed, so a “Company” topic might have a ddfartemplate from a “Person” topic.

The keys to a successful application of this apgrdar navigation are two-fold:

1. Arobust method for displaying “single hop” relatghips (i.e. the direct associations
between the current topic and other topics in dipgctmap)
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2. Type-specific, ontology-based queries for retrigunore deeply linked material. For
example, if the focus of a page is a commerciahoization, a “Related Companies” box
might list all companies that are active in the sanarket sector as this company, so that
is a two-hop relationship (company-to-sector fokalby sector-to-company). An
application framework should allow these queriebdareated in a declarative manner,
to enable new queries to be added without the teeagddate or rebuild the code that runs
the site.

The diagram below shows a schematic view of howltipéc Map on Top architecture can be
implemented. Serving a page request starts widyaeast for topic data. Based on either a
request parameter or on the type of topic requesitecExtraction process queries the topic
map to retrieve the appropriate data and creatpabe template. This gives a skeleton page,
with many of the navigation links now resolved dpits in the topic map. The result then
goes to the Content Aggregation process whichivedrby the data retrieved from the topic
map and populates parts of the page with data &hver systems (e.g. CMS). Finally, a
Rendition process converts the content to the ptasen form required (HTML, RSS, PDF
etc.).

Page layout in the Topic Map On Top architectuneethels primarily on an interaction
between the Extraction and the Rendition compondits Extraction component will
determine what page elements are present by thdlutit extracts from the topic map. The
Rendition component will then organize those pdgments on the final rendered page.

Request Pagel TRendered Content
[ Rendition ]
A
Request Page Data Page Data

\ 4

\ 4
[ Content Aggregation | CMS
4

A

Topic Page with
references to CMS and
other data systems

[ Extraction ] Other Data
Systems

A 4

Request Topic Page

A
Query Topic Map Topic Map Data

A 4
[ Topic Map Engine ]

Figure 1: A sample processing pipeline for the Topic Map On Top Architecture

The diagram below shows a schematic view of a &fgiage with page items coloured to
show where they come from.
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Figure 2: A sample page schematic for the Topic Map On Top Architecture

Topic Map Underneath
The second approach to navigation is to use thie topp to supplement site content. In this
approach, the CMS is the primary source for theepganmtent, but the page templates
maintained by the CMS include placeholders fordigknerated from the topic map. For this
approach to be successful it is necessary for pagh managed by the CMS to have meta
data which can be used to select the topic (oc&)pn the topic map which will contribute to
page links.

Once again, having a configurable set of queriesaioed in the page template to generate
the links from the topic map gives the flexibility enrich cross-linking on the site without
needing to rebuild the application.

The diagram below shows the pipeline for Tlopic Map Underneath architecture. Note that
while superficially similar to th&opic Map on Top architecture, the CMS plays a far more
central role in page generation as it is the CMfplate processing that drives page layout.

While the CMS could interface to the Topic Map Eegdirectly, the Extraction process can
still play a useful role, providing a high-leveténface and shielding the CMS integration
from the specific implementation of the Topic Mapgihe. The topic map data returned from
the Extraction process to the CMS may be a transfdrversion of the data received from the
Topic Map Engine, providing a more business origwniew of the topic map data.
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Figure 3: A sample processing pipeline for the Topic Map Underneath Architecture

The diagram below shows a schematic of a page rumtstl using the Topic Map Underneath

architecture. Note that this is only one possildmbination of sources, which minimizes the
contribution from the topic map, keeping the pageult, page content and site navigation

under the control of the CMS.

Key

Content and Layout from

Content from Topic Map

Figure 4: A sample page schematic for the Topic Map Underneath Architecture

Data Integration Architectures

Data integration is simply the task of getting it®rmation you want to present to the user
on to the appropriate page(s). We can broadly tbfrtkvo types of content:

1. Authored content.

This is content created by a writer that has ormane topics as its subject. Typically
authored content can be tagged with meta-datadéatifies the key subject(s) of the

content.




Topic Maps In Web-site Architecture

2. Data-driven content.
This is content from external data systems — dathdeeds, web services etc.
Typically there will be at least a configuratioskaequired to integrate such data into
the site and in some cases additional developreeetuired.

The following sections outline 5 different approastho data integration. These approaches
are not mutually exclusive — rather the systemitgchcan choose the most appropriate
integration approach for each source of data.

Content Duplication
Under this approach the content in the externdksyss duplicated in the topic map and is
used to populate topic names and/or occurrencesinfegration can be either push-based,
where the data source propagates changes to tieetiap, or pull-based, with the topic map
engine regularly polling the data source for upslate

Most importantly, the Content Duplication architget does not result in any new topics or
associations being created in the topic map,ptuigly about translating data items from the
external system into the topic map.

One of the most crucial aspects to implementatfahis approach is to get the direction
(push vs. pull) and the frequency of updates twwetkectly. Our experience has shown that a
push to a very simple web service interface isrofte easiest method for handling ad-hoc
updates, allowing the data source to dictate tlatgpfrequency. In more structured
publishing environments however it may be desirédlgerform a scheduled pull from the
topic map.

The second crucial aspect to consider is wherendmter copy of the data will lie, and

whether and to what extent changes are allowedhsigdie duplicated data. If changes are
allowed against duplicated data, it is importaralen design a replication strategy. In our
experience, data replication is usually best aubitfethere is a need to provide update access
to the data system, this should be considered atghafrom the data integration architecture
used for content publishing and updates should evdy be made against the master copy.

Content Reflection
The Content Reflection strategy is the next logétap on from the Content Duplication
strategy. In this approach the data from the eatesystem results in the creation or
modification of topics and associations in the ¢capiap, as well as the population of topic
names and occurrences.

All of the preceding comments regarding the ConBunplication strategy apply to the
Content Reflection strategy, but in addition onestraonsider the interaction between
multiple external data sources using Content ReéflecFor example, let us suppose that
system A and system B both deal with an entitypét‘Employee” (e.g. A is an HR system
and B is a help-desk system). It is important esthcases to determine which system(s) can
cause the creation of a new topic or associatiartla types of topic/association that can be
created; and which system(s) can cause the rembtlabse objects.

In many cases it is possible to assign the managgeohthese life-cycle operations for a
particular class of topic to a single system, diwheother systems only to contribute to those
topics. Going back to our example, we could saytti@HR system is responsible for the
creation/deletion of topics of type “Employee”, ahé help-desk system is responsible for
the creation/deletion of topics of type “Job Ticket
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In some cases, however, things can be less clé@ndumultiple systems could potentially
cause the creation/deletion of a single classmit$o There are several strategies for dealing
with this issue, but these are beyond the scopleifvhite paper.

Content Reference
The Content Reference strategy can be used wheaxtémal systems feeding into the topic
map are capable of rendering the detailed contembselves and where it is not necessary for
that content to be part of the overall site nav@aframework. For example links to other
sites; or an online game implemented in Flash wta&bs over the entire browser frame,
leaving no room for navigation elements.

Such content references are most easily storezpasdccurrences, where the occurrence
value is the URL for retrieving the referenced ewomt That URL can be simply passed
through to the browser and it is the browser thaésponsible for retrieving the data when the
user clicks on the link.

In some cases, it may also be desirable to praodee meta-data regarding the target content
such as a title, the media type of the contentmthe content was last updated and so on. To
reflect that meta-data in the topic map it is neagsto create a topic to represent the resource
itself using the Content Reflection strategy, thea the Content Duplication strategy to
populate the topic with the meta-data and finaflg the Content Reference strategy to

provide the link to retrieve the content.

Content Aggregation
All of the strategies presented thus far rely anythe topic map system and the user’'s
browser to provide all site content. However, imgaases the overhead of Content
Duplication can be avoided by adding a contenteggion stage to the presentation pipeline.
Under this model, rather than storing the contesedfi the topic map stores instructions on
how to retrieve the content. Those instructionsusagerstood and processed by the content
aggregation stage, which inserts the retrievedertrinto the stream being returned to the
browser. This strategy greatly separates concaliasying the topic map to focus on
managing the site framework and the content agtjmystage to focus on efficient access to
content resources.

We find that this is the best strategy for Tiapic Map on Top integration of systems that are
designed to provide content to a web server, sa@h@MS. It allows the solution to make

use of the performance and scalability of thoséesys while still keeping the topic map in
control of the navigation framework for the site.theTopic Map Underneath strategy, the
content aggregation stage can still server a perpobringing together content from
disparate sources, but typically this responsibditts merged into the general responsibilities
of the CMS that drives the site.

Content Query
Our final strategy for content integration is méweused on locating the relevant content. In
most cases, we strongly recommend that contenupssd focus on the topic map as a source
of managed content and managed references to tort®mever in some cases, this is just
not achievable for some or all of the content, wétliacy content being of particular concern.

However, a topic map can still provide an impligik to content by providing the best
keywords and other search criteria to locate relegantent. The task of the content creator is
then to select the most suitable search criteri@dch topic — including synonyms and
possibly common misspellings as well as keywordglfsambiguating context. This is a

10
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strategy which can also prove useful in locatirigwant links from Internet search engines
such as Google.

Site Search

Topic maps can benefit site search in three veegifip ways: faster searching, improved
search-browse cycle, and semantic enrichment oflseperies.

Faster Searching
With a topic map that models the information domaid connects to related resources, the
topic map can be used as the primary content irfdather than trawl through a full-text
index of the content, searches can be directed todex of just the topic map content (names
and occurrence data). The result of the searchdamaikeither a list of topics or a list of the
documents that are related to the topics founchbysearch, depending on whether the site
design calls for a topic-centric or a document-iersearch results set. Indeed it is also
possible to combine the two and present the ugérneit only the most relevant documents,
but also the most relevant subject areas to wiiep might browse to select the documents
they wish to read.

Improved Search/Browse Cycle
A search, by its very nature returns a list of éirkwhile those links might be dressed up with
relevance ranking, text snippets, user ratingstaduch like, it is still at its heart just a list
of links, and usually if one clicks on a link andds that its not quite what one was looking
for, the only course of action available is to skaagain.

With a topic map, it is possible for every piececohtent found through a search to be linked
not only to related content, but to related subgeess. It is rare that a search on a domain-
specific site is going to be completely irrelevamthe user’s query, but more common that it
will be “not quite relevant”. If the page that theer arrives at from the results page is richly
linked to related subject areas and related doctsnikis far more likely that the “not quite
relevant” document page might link to a more refg\dbcument or subject area.

Semantic Searching
By “semantic searching” we mean the applicatiodahain ontology against a query string
to attempt to find more relevant results. For exi@napquery that uses a narrow keyword (say
“Georgian”) could be mapped to a wider keyword (&8" Century”) or to a site-specific
combination of keywords (say “('f&entury” OR “18 Century’ OR “Hanoverian’) AND
“Britain™).

Such expansion might be completely behind-the-scenenight be presented to the user as a
way to communicate the vocabulary used by theasiteto guide future searches.

The search vocabulary and search intentions oswser often confound domain experts, and
a good site ontology will include not only the damapecific ontology, but also mappings to

the folk-ontology of the domain — the terms usedh®ycommunity at large and by the
general public.

Conclusion

We have presented strategies for the use of topfisrto structure the navigation, content
integration and search facilities of content-rickbasites. We believe that a topic maps-based

11




Topic Maps In Web-site Architecture

approach to the development of web-sites bringefitsrto the Information Architect, the
Systems Architect and the Content Creator.

The principal benefit for the Information Architg¢f) and the Systems Architect (SA) is
that topic maps provide a semantically rich basiclet of topics, associations and
occurrences which simplify the development of dawspecific ontologies and navigation
structures while simultaneously allowing patterisdzhimplementations to be less tied to the
specifics of the domain model. This allows the défevolve a site structure over time and
allows the SA to keep up with the demands of tliermation architecture without the need
for constant rebuilding of the site and with moataddriven site configuration.

The principal benefits for content creators aredntent linking and content discovery. A

topic map can provide rich sets of content links #re to some degree self-maintaining.
There is no need to revisit old content to enshia¢ links remain relevant as the concerns of
content creation and linking to relevant contertseparated. A rich set of links between
documents helps to drive users to new contentsanthntically-enriched searching can assist
users in locating relevant content even when thightiack the domain-specific vocabulary
used to index that content.
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