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What is a Portal
A portal is 
- a web site (Internet, www, html on TC/IP)

- an entry point to other web resources
- virtual workplaces where enterprises 
meet…

- employees (B2E portals: intranet/extranet)
- customers & providers (B2C, B2B)
- vertical portals (vortals) 
enterprise portals (EP)
corporate portals (CP)

They can be all these things together!



Enterprise Portals are tools that should:

- Simplify access to data stored in various 
application systems
- Facilitate collaboration among 
employees
- Assist the company in reaching its 
customers

E-Portals: goals Evolutions of Portals

4/7/1995

Portals and Business 
Transformation

The explosion of key business information
captured in electronic documents
The speed by which the quantity and 
kinds of content is growing
Challenges:

Shorter time to market
Knowledge worker turnover
More demanding customers and 
investors

From Portals to I-Portals
Portals soon became synonym of single 
points of access to distributed on-line 
information.

When they began having advanced search 
capabilities and organizing schemes 
(taxonomies) they were called 
“Information Portals” (I-Portals)

E.g. Yahoo
Yet Another Hierarchical Officious Oracle 



I-Portals Essentials
- Use “push” and “pull” technologies to 
transmit information through a 
standardized web interface

- Provide “interactivity”: the ability to “
‘question’ and share information on”
user desktops.

- Exhibit trend toward verticalization in 
apps

E-Information Portals

". . . an amalgamation of software 
applications that consolidate, manage, 
analyze and distribute information 
across and outside of an enterprise 
(including Business Intelligence, Content 
Management, Data Warehouse & Mart 
and Data Management applications)."

(Shilakes and Tylman) 

Evolutions of Portals

Search engines

Navigation sites (directories)

portals evolved to include advanced 
search capabilities and taxonomies:

KNOWLEDGE MANAGEMENT

Information
Portals

Knowledge Management

KM is capturing knowledge and 
expertise created by workers as they go 
about their work and making it 
available to a larger community of 
collegues.



A KM Cycle Knowledge Portals

Knowledge portals are tools of KM, 
intended to provide easy access to 
information and support workers that 
share the common goals in 
accomplishing Knowledge Work.

Knowledge Work

Knowledge Work is a very close concept 
to Knowledge Management, since it is 
accomplished managing knowledge.

It’s work accomplished to reach a goal 
and solve a problem by searching, using 
and creating knowledge.

Information & Knowledge

Data

Information

Knowledge

processing

infering

IS’s

Humans (& AI)



Knowledge examples 1

Your Bank Balance is:
cash: 1000,00 €
trading: 100,00 €

This is data
a multivalue, typed data

Knowledge examples 2

Over the last month your trading 
made you earn 1000,00 €. 
Your cash has decreased by 90%

This is information.
The result of some processing 
over data: here just an algebric 
sum and a proportion.
Cfr. an SQL query

Knowledge examples 3

When cash is low, 
people should sell some titles and
put some cash on Account balance

This is knowledge.
It’s information with some aim, goal, with 
some intentionality.
It’s used by humans to solve problems, to 
take decisions…

K-Portals Essentials
-A KP is an enhanced Information Portal (EIP)

- It is an IP that supports knowledge production,
knowledge integration, and knowledge
Management

- It is an IP that supports individuals, groups, 
and teams in the swirl of problem-solving 
activities permeating enterprise business 
processes



K-Portals’ goals: 
K-Portals are supposed to:

- Promote knowledge sharing among 
different categories of endusers
- Provide access to stored structured data
- Organize unstructured data, so 
preserving it and enhancing its intrinsic 
value (Intellectual Capital Management - ICM).

Why Organizations invest
on K-Portals

The Benefits of K- Portals

Productivity
Locating Documents
Collaboration
Better Decisions
Quality of Data
Sharing Knowledge
Company Building
Project Awareness
Communication

Search input (+ filtering)
Taxonomies

Bulletin boards 
Frequently Accessed Documents

Success stories
Biographical infos
Highlighted news

Forums

The Benefits of K- Portals

E-mail Traffic
Bandwidth Use

Time in Meetings
Phone Calls

Response Times
Redundant Efforts

Operating Costs
Time to market

Productivity
Locating Documents
Collaboration
Better Decisions
Quality of Data
Sharing Knowledge
Company Building
Project Awareness



Enterprise 
Knowledge Portals

• Are goal-directed toward production, 
acquisition (capturing & storing), 
transmission, and management
(organizing) of business knowledge

• Are focused on enterprise business 
processes

• Provide, produce, and manage 
information about the validity of the 
information they supply 
(meta-knowledge)

K-Portals Functions

CAPTURE/EXTRACT ANALYZE/ORGANIZE FIND CREATE SHARE

Break Time
Knowledge Portals

Architecture



K-Portals
Approaches

Workflow
ERP
PM

CSCW
Document
Management

Knowledge representation, AI 
(language comprehension – intelligent 
agents)

Interaction Design, HC Interface

Web Scripting, 
OO programming

Knowledge Portals
Technologies

Collaboration
Gathering

Categorization
Publish

Search/Navigate
Personalization

Document
Management

K-Portal Features Document Management
Capture & Gather

Analysis

Organization

Search

Browsing & Navigation

Clustering
Categorization

Feature extraction

Query
PQR, Relevance Feedback

Crawling



DM Tecniques
Capture & Gather

Documents are typically written in multiple 
formats and stored in multiple places.
E.g.:

- file systems on individual workstations
- file systems on intranet servers
- web sites (http servers)
- file repositories (ftp servers)
- Other DM Systems (like Lotus Notes)

So they need to be collected, hence standardized, 
and registered to be further managed.  

DM Tecniques
Capture & Gather

The process of capturing a document is called 
Crawling and it is often performed by “simple”
softbots (software robots) or agents.
They start from a given URL (Uniform Resource 
Locator), i.e. a specific document - and 
recursively follow all the links in each document.

At this step the system must cope with access 
and security issues (broken links, restricted area, crypted 

sources, etc..). 

DM Tecniques
Capture & Gather

Gathering requires a first-level analysis.
This is performed by a content analyzer. 
Its task is to extract data and meta-data and 
put them in a standard format (like XML).
Multiple-formats issues are coped with.

Data is intrinsic at the document (ie the textual 
content); meta-data (creation date, author, 
confidentiality, etc..) is an extrinsic feature.

Doc, pdf, rtf, ppt, Lotus, etc…

DM Tecniques
Capture & Gather

If metadata are extracted and content (data) is 
aggregated, some other advanced analysis’s are 
possible

G

C
Data Aggregation

Metadata and
other simple features



DM Techniques
Analysis

Raw data Conceptual content

Entities referred in the text are extracted: 
people, places, organizations, prices, dates, etc..

…and relationships among them, too.

E & R are called “textual features” and are 
used at organization step.

DM Techniques
Analysis

Linguistic techniques are used to extract textual 
features (often sintax, seldom semantics)
E.g.

Yesterday a man bit a dog…

subject verb object

Document to file under: “Computer Science” (bit…)
“Dog Aggressions”
“Human Oddities”

No!

Perhaps…

Likely!!

DM Techniques
Analysis

Relationships are extracted thanx to lexical and 
syntactic hints.

G.W.Bush = the President = Bush Junior

Morphological processing, stop-words, etc…

These techniques exploit the conventions and 
redundancy of the use of human language in 
documents (even the most formal).

DM Techniques
Organization

When the crawler has finished its gathering task,
most often the result is an undifferentiated set 
of documents.

It’s important to gather similar documents 
into smaller groups, basing on the feautures 
extracted by analysis.



DM Techniques
Organization

Gathered and
Featured Data

Grouped Data
(clusters)

Abstraction,
labeling

DM Techniques
Organization - clustering

The process of identifying small groups of 
documents and label them is called: clustering.

Clustering requires automatic methods that 
use features to determine when two 
documents are similar enough to be put into 
the same cluster, but also a manual 
intervention (first of all, to decide which documents 
to present to the clusterer…).

DM Techniques
Organization - clustering

Clusterers can also accept parameters to 
control the sizes of clusters, the sensitivity of 
the similarity metric, or the total number of 
clusters. 

An important additional control point is the 
selection of features and their weights.

Automation needs (human) control (so far…)

DM Techniques

Cluster labeling is the operation of
inspecting the final cluster contents and 
choosing the best features to serve as 
names. 

The features used as labels are not 
necessarily the same as those used in the 
similarity metric.

Organization - clustering

Techniques adopted depending on final goal



DM Techniques

Labeling is not trivial and it is crucial to give 
real support to human workers.

An adequately labeled set of hierarchically 
organized clusters for a document collection is 
usually called a taxonomy, and the labeled 
clusters in the taxonomy are called nodes.

Organization - clustering

Ontology & Taxonomies
Ontology is the study of the categories of things 
within a domain. 

By metonymy it is also the hierarchical 
structuring of knowledge about things, obtained  
by subcategorising them according to their 
essential (or at least relevant and/or cognitive) 
qualities.

Taxonomy and Ontology are synonyms 
(in this context, and in many others)

Index

To simply put it, an Index is a taxonomy of web 
resources (URL, URI, etc..).

It is an information resource that contains
references to other resources, categorised by 
subject, usually in a hierarchy.

Index

Yahoo is the most popular Internet (subject) 
index: it is arranged ontologically. 

Indices are not to be confused with search 
engines, which are based not on subject, but 
instead on relevance.



DM Techniques
Organization

Taxonomies requires a big deal of maintenance.
New documents can be added, old ones deleted, 
some just moved in more suitable nodes.
Automatic maintenance requires some 
classification rationale.

Document categorization technology provide 
this advanced feature.

Organization - categorization

DM Techniques

The job of a document categorization 
system is to assign documents to categories, 
which are equivalent to the nodes in a 
taxonomy.

The categorization mechanism is carried out in 
two specific steps.

Organization - categorization

DM Techniques
Organization - categorization

1) Training

the system inspects a set of previously 
categorized documents (the training set, 
often by human workers) and extracts a 
characterization of the documents in each 
category. 
This characterization is based on the features 
found in the documents and it is stored in a 
model.

DM Techniques
Organization - categorization

2) Categorization
the system extracts the features from the 
document and compares them to the 
features stored for each category in the 
model.

Output: a list of one or more categories to 
which the system thinks the new document 
should be assigned (and a rank of similarity, 
useful for human queries).



DM Techniques
Search – and find ;-)

Once information is gathered and categorized, 
users can search it to find what they need.

There are many ways to look for information.
Searches can be carried out by humans or 
softbots, by querying or direct asking, by 
interactive means or fully automatic ones 
(cfr. the push mode, the personalization softbots)

DM Techniques
Search – text search

Basic text search is the most common (Google).

Before any search is processed, documents
are scanned to produce an inverted index,
a kind of dictionary that lists all the words 
appearing in the documents together with their 
locations.

An inverted index is much more easy to process!!

DM Techniques
Search – text search

The difficult is not to fetch documents that 
have some particular words inside, but to 
present them in order by relevancy.

Good sorting gives focused documents and 
make users save time and get better 
information (QoS)

DM Techniques
Search – text search

Most ranking algorithms for sorting documents 
are based on a formula like this:

Term frequency

Document frequency

Google became Google thanx to smart ranking:
# of links pointing the page
# of accesses, or # of updates…



DM Techniques
Search – text search

Term frequency

Document frequency

How many times the term
is in the document

How many documents have
the term inside

Usually this basic formula is complicated by normalizing for 
the length of the document, taking order of the terms into 
account, or allowing for minor term variations...

DM Techniques
Search – advanced techniques

So Text Search is mostly common but often too 
simple: the average web query is less than 3 
words long, and a single word query can give up 
to 400 millions documents on WWW (cfr. sex, the, …).

- PQR

- Relevance feedback

- AQA

DM Techniques
Search – PQR

Prompted Query Refinement: 
the system assists the user in refining the query 
until a convenient set of focused and relevant 
documents is returned.

PQR suggests to users terms to add to their 
queries to better focus the search.

It exploits the features extracted at analysis step,
matching them on some context thesaurus.

DM Techniques
Search – Relevance Feedback

Relevance Feedback: 
The user select some document (one or more) and 
asks the system for something similar 
(“more documents lime this” search).

Here again contextual features are exploited.

RF gives very precise outputs since matches are 
carried on many features (all those in the 
document).



DM Techniques
Search – AQA

Automatic Question Answering: 
Users ask natural language questions.
The conceptual focus is extracted (language 
analysis): i.e. what they mean to get.

The question is translated into a query and 
processed by the search engine.

It’s a state-of-the-art AI application: 
“Ask Jeeves” the commercial pioneer
1996 (http://www.ask.com/). 

DM Techniques
Browsing & Navigation

Information retrieval is an iterative process

IR consists of a query-based search that returns 
some information, followed by browsing of the 
contents of the returned hits to learn more about 
the topic. This action produces a reformulation of 
the query, which initiates another search.

Query Browsing

DM Techniques
Browsing

Browsing is to read superficially by selecting 
passages at random.
To support browsing (and skimming) KP’s give 
summaries.

Unlike human-generated abstracts, automatic 
summaries consist of a collection of sentences 
(3-25) extracted from the document, with no 
new text generated.

DM Techniques
Browsing

Summaries let save a lot of time (and effort) to 
readers looking for an information.

Mind also “query-driven” and “keywords”
summaries.

Usually summaries are created by basing 
(again) on features extracted or on topic 
segmentation (i.e. detection of topic changes according to 
changes in word distributions)



DM Techniques
Navigation

Navigation is a form of browsing, not of a single 
document, but over a group of documents.

Category Navigation is navigating along the 
Taxonomy. This runs as map of reading.

Some endevours to create category summaries, 
across multiple (but similar) documents.

DM Techniques
Navigation

Navigation is complementary to searching, in 
order to get the most focused documents.

The search function selects a group of documents
that resemble the query.
Category navigation selects a group of documents 
that resemble each other. 

Combining the two is very powerful.

Intelligent Agents
Intelligent agents are tools that can be applied in 
numerous ways in the context of EKPs.

Intelligent agents are still in their infancy.

Agents are software entities that are able to 
execute a wide range of functional tasks.

Uusually they are reactive

inputs outputs

Intelligent Agents Services

- Customized customer assistance with online
services
- Customer profiling based on business 
experiences
- Integrating profiles of customers into a group 
of marketing activities
- Predicting customer requirements
- Negotiating prices and payment schedules
- Executing financial transactions on the 
customer’s behalf



New Trends in Portals 
Technologies

Portal Vendors

• Easy and extensive content and 
application integration
• Scalability
• Advanced security 
• Trainable taxonomies
• Various data access
• Customization and extensibility

Automatic population 
• E-mail, voice, and 
wireless notification 
• Integration with 
LDAP directories 
• E-room tools

Plumtree 
Corporate Portal 
4.0

Plumtree

• Self-creating and refining 
taxonomies
• Personnel resources linked to data 
sources
• Advanced collaboration
• Easy portal repurposing
• Rapid application development 
with associated KM packages

• Intelligent taxonomy
• QuickPlace 
collaboration tool 
• Assigns value to data 
based on how often it is 
used
• Portal replication
• Facilitates content 
management

Lotus Raven 1.0 (in 
beta)

Lotus/IBM

Best UsesFeature 
Summary

KM Portal
Product

Vendor
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Thanks for your 
attention!


