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Abstract. In this paper we describe a solution for collaboration and knowledge
sharing based on text notes entered by a user. Theory, implementation and use
of such system — EMBET is described. The key ideais that a user enters notes
in a particular situation/context, which can be detected by the computer. Such
notes are later displayed to other or the same users in a similar situa
tion/context. The context of user is detected from computerized tasks per-
formed by user. In the K-Wf Grid, grid services are semi-automatically com-
posed to workflows, which should solve a user problem. It was identified that
even when services and input and output data are well semantically described,
there is often no possibility to compose an appropriate workflow e.g. because
of missing specific input data or fulfillment of a user and application specific
requirements. To help user in workflow construction it is appropriate to display
notes and suggestions entered by the same or different users. Thus experts can
collaborate and fill up application specific knowledge base with useful knowl-
edge, which is shown to users in the right time. The solution was used and
evaluated in the Pellucid IST project and it is further developed in the K-Wf
Grid IST project.

1 Introduction

The experience management solutions are focused on knowledge sharing and col-
laboration among users in organizations. A lot of companies have recognized knowl-
edge and experience as the most valuable assets in their organization. Experience is
something that is owned by people only, not obtainable by computer systems. Any-
how, according to the state of the art in the area we can a create experience manage-
ment system, which will manage (not create) experience and will be able to capture,
share and evaluate experience among users. We can understand experience through
text notes entered by a user. Such form of experience is the most understandable for
humans, but it can be grasped by a computer system, though only partially. A com-
puter system needs to return experience in arelevant context. Thus we need to model
the context of the environment and capture and store the context of each entered note.
In this paper we describe such solution for the experience management based on text
notes entered by users.



The key idea is that a user enters notes in a particular situation/context, which

can be detected by the computer. Such notes are later displayed to other or the same
usersin a similar situation/context. The context of a user can be detected from many
sources - received emails, a step in a business process or a workflow management
system, used files or detection of other events performed in the computer. Not entire
detected context is relevant to the entered note and the system with user’s assistance
needs to detect a relevant context based on the text of the note. The detection of the
context is based on techniques such as indexing, semantic annotation or similarity of
cases. In addition, the solution uses ranking and voting mechanisms for updating
relevance of the text notes. Not the entire EMBET solution is described in this article
in detail. The focus is on the context detection from a new entered text note. The
solution was used and evaluated in the Pellucid IST project [1] and it is further devel-
oped in the K-Wf Grid IST project [2].
The main objective of the solution is to provide a simple and powerful experience
management infrastructure, which can be applicable in many areas with users sharing
and collaborating through experience. The idea is to return experience to users when
they need it. Therefore it is crucially important to model and capture a user context
and the described solution can be used only in applications where actiong/tasks per-
formed by a user are computerized and can be captured and reported to the system in
the form of events.

The EMBET system can be applied in a different application. In scope of this ar-
ticle we focus on its use to support grid applications particularly contraction of grid
workflows. When constructing a workflow from grid services, a user needs to have
knowledge about problems, services, models or input and output data. Such knowl-
edge can be formalized only partially and workflows solving a user problem can be
composed only semi-automatically with user help. Experience/notes entered by ex-
perts can help users to create the best workflow for their needs.

The article first discusses a theoretical approach of the EMBET solution and its archi-
tecture, followed by examples given for the Flood Forecasting grid application.

2 Theory of the Approach

According to Bergman [3], the experience management is simply the capability to
collect lections from the past associated to cases. We have a person who has a prob-
lem p, which is described in a certain space, called the Problem Space (P). In the
experience Management system we have Case-Lesson pairs (¢, |), where we have a
Case Space (C) and a lesson space (L). We could have a single multidimensional
vector in which we distinguish a case part and a lesson part. To be able to collect a
lesson we must first devise a problem transformation function that maps problem
space to case space.

c=f(p) )

This function should be mono valued. For the simplest cases this function is the iden-
tity function, because the developer of the experience management system (EMS) has
chosen to characterize the problem with the same attributes of the case. But, even in



this situation, the important fact is that we are faced with a semantic bridge. We do
not store problems (which are infinite and cannot be predicted) but cases, which are a
formal representation of problems solved in the past, or situations which have hap-
pened in the past.
To be able to re-use a particular lesson we should:
1. Characterize a problem (which of course is a separate process, that requires ef-
fort)
2. Transform the problem from the space P to the space C.
3. Choose from the cases the most "useful" lesson from the case-lesson pairs stored
in the database
4. Apply that lesson.
The point "Choose" introduces the function of utility that, for each problem (trans-
formed) outputs a number, which states the utility of the use of that lesson for the
problem. Unfortunately this function is not known in advance, but could be verified
only AFTER the lesson is applied to the problem at hand. To overcome this, Bergman
introduces the similarity function and postulates that the most useful lesson will come
from the most similar case. The problem, of course, isto develop this similarity func-
tion, which is quite a complex problem.
In EMBET the described steps are recognized as:
1. User context detection from the environment which describes problem P
2. Our Model is described by ontology and Notes are stored with an associated con-
text, which describes space C
3. Notes represent learned lesson L which is associated with space C (note context).
The note context is matched with a user problem described by the detected user
context. The user context is wider than the note context and as a result al appli-
cable notes are matched and returned.
4. Applying the lesson is left to the user be reading appropriate notes.
For context modelling we are using CommonKADS [4] methodology. We are able to
model and detect context when the application domain is well modelled.
Therole of EMBET isto assist the user in relevant knowledge/suggestions, which are
applicable to higher current situation. This is often called “the experience manage-
ment”. Thus EMBET does not create but only manage experience and is able to cap-
ture, share and evaluate experience among users of the application.
In EMBET experience is understand through notes entered by the user. Such form of
experience is the most understandable for humans, but it can be partially understood
by a computer system. A computer system needs to return experience in a context
where experience is relevant. Thus we need to model a context of environment and
capture and store a context of each entered note. From the text of the note we need to
detect what kind of current context of a user isimportant for the note and what kind is
not. We can do this with user’s assistance, where the user will get pre-checked list of
the detected context and will change it or submit the detected context unchanged.
When the context is properly assigned, the note can be displayed to the same or other
users in the same or similar context.
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Fig. 1. Experience Management Cycle of EMBET

For the proper experience or knowledge management we need to have a closed
knowledge cycle (see Figure 1, on right side). The most crucia point in experience
and knowledge management systems is step 4 — “User feedback on knowledge and
knowledge update’. In this article we describe mainly this step as solved in EMBET
system, which can be seen also in Figure 1 on the left side. Updating of knowledge
and experience in EMBET consists of the following steps:

- A user submits a Note, if she thinks s/he has relevant knowledge for the current
or past situation

- The text of the note is processed and patterns of a semantic annotation are
matched and notes are annotated with knowledge concepts. Context concepts are
detected.

- Compare the current user context with the Note detected context.

- Displaying a Context List to a user with pre-selected context items detected in
the Note.

- Theuser approves the context and submits the context of the note.

- Thenotes can be later displayed to usersin asimilar detected user context

- Users can Vote on Note relevance. The relevance of the note is then updated. If a
user does not get relevant knowledge in any situation, and she gathers experi-
ence, s’he may enter a new note with his/her learned lesson.

The closed knowledge cycle means that experience is managed in the system the
way that system together with users controls all phrases. capture capitaization and
reuse of information and knowledge and that all the phrases are closed in the system
and manages by a regular user of the system. The knowledge management systems
often allow a user to see or search for knowledge but introduction of knowledge and
the user feedback on knowledge is complicated and can be managed by knowledge
expertsonly.



3 Architecture and Technology

Architecture of EMBET consists of 3 main ele-
ments:

- Coreof the system

- Graphica User Interface (GUI)

- System Memory
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Fig. 2. EMBET Architecture and Graphical User Interface

EMBET Core provides the main functionality of EMBET. It determines a User
context and searches for the best knowledge (in a form of text notes) in its Memory.
The knowledge is subsequently sent through XML-RPC [5] or SOAP to EMBET
GUI. When a user enters a note, the EMBET Core processes the note and determines
the context of it from the current user’s context and the context detected in the note.
When the user confirms the context, the EMBET Core stores the note and user’s
feedback. The core also handles a user the state (context).

EMBET GUI visualises the knowledge and the user’s context information to the
user. Furthermore it informs the EMBET core about user context changes. The con-
text can be reported also directly to the EMBET core from external systems (e.g.




from workflow systems, received emails, or file system monitors). EMBET GUI
visualises knowledge based on XML [6] transformation to HTML through XSL [7]
Templates processing. Moreover EMBET GUI has an infrastructure for a note sub-
mission and context visualisation. It further provides a user with feedback (voting) on
knowledge relevance. In addition it contains a user interface for knowledge manage-
ment by experts where an expert can change a note and its context.

EMBET Core - EMBET GUI interface is used for an XML data exchange be-
tween EMBET Core and EMBET GUI. The Interface will be based on the SOAP
protocol where both components act as web services; currently we use the XML-RPC
protocol for an XML message exchange.

Interface to Memory is used for information and knowledge extraction and stor-
age. It is based on RDF/OWL data manipulation using Jena API, which EMBET
Core uses to extract and store knowledge.

Experience is represented by text notes, an unstructured text, entered by a user. For
the context and environment modeling we use ontology, thus we use a Protégé ontol-
ogy editor for ontology based modeling. Ontology is stored and managed in the Web
Ontology Language (OWL) [8]. The Jena Semantic Web Library [9] is used for
knowledge manipulation and knowledge storing. The Java technology is used for
developing the system and user Interface is based on the JSP technology. The XSL
templates are used to transform XML generated from OWL to displayed HTML.
Since the Java technology is chosen as background for the EMBET, a choice of the
web server — Jakarta Tomcat [10] and implementation middieware is reasonable.
XML is awidely used language for web development; it is regarded as a universal
format for structured documents and data on the Web. Therefore in EMBET XML is
used in various forms/degrees from description of ontology to the communication
content language. The XML/XSLT technology permits visualization of XML docu-
ments and display of information presented to the user by EMBET. The JSTL[11] isa
native Java library for XML processing.

5 Exampleof Use

To better illustrate the use of EMBET in the process of user assistance, we present the
following example from the K-Wf Grid project’s flood forecasting application, which
extends the flood prediction application of the CROSSGRID (IST-2001-32243) [12]
project. The application's main core consists of simulation models series for meteoro-
logical, hydrological and hydraulic predictions. The models are organized in a cas-
cade, with each step of the cascade being able to employ more than one model. For
example, the first step - the meteorological weather prediction - can be computed
using the ALADIN model, or the MM5 model.
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Fig. 3. Note Context Detection: Unchecked items are current user context; checked
items are elements detected from text of the note. User selects only those items which
arerelevant.

Consider that the user has used the MM5 meteorology model and he/she wants to
describe its properties (gathered knowledge), which may be relevant for other users.
The proposed model of interaction is asfollows:

- A user enters a note through EMBET, stating that “the MM5 model is not
appropriate for weather forecast in September for Bratislava because it gives
results which differ approx. 50% from reality”.

- From the workflow in which the user states this note, we know directly the
current user context (unchecked items on Figure 3)

- Some of current context can be relevant to note and some does not have to
be. The note is processed and its text related to the context, as well as the
relevant context items are selected (figure 3). In this case, by finding the text
MM5 we can assume that “Service type MM5” is the relevant part of the
context. There is other context relevant information which can be detected
like “ September”, the time in which this note is valid.

- After the context detection, the user is presented with a checklist (Figure 3)
where the user may select only the relevant parts of the context, which will
trigger this note.



- A user gets pre-selected parts of the context, which were detected by the sys-
tem as realy relevant. He/she can subsequently modify the contents of the
list and finally submit the note.

- Each time anyone works with the MM5 service for Bratislava area in Sep-
tember, the note is displayed.

- Each note can be voted by a user as being “good” or “bad” and the current
results are always displayed along with the vote.

This model gives a good basis for experience management and knowledge sharing in
avirtual organization aswell asfor application-related collaboration among users.

6 Conclusion and Future Work

Our solution was evaluated on a selected administration application in the Pellucid
IST project [1], where the context or the problem of a user was detected in the Work-
flow Management Application. Currently we are applying this solution in the K-Wf
Grid IST project [2], focused on building grid-based workflows, where users need to
collaborate and share knowledge about different applications, computational models,
grid resources or data. In case of K-Wf Grid we detect a user problem from the grid
environment. Such solution may be applied in many further areas where the user
problem can be detected. Usually this is in any business process where actions are
performed via a computer, e.g. workflow processes, document management, supply
chain management or dynamic business processes where email communication isin
use.

People like to enter notes or memos. Thisisanatural way of notifications for

themselves or others to remind them of problems, activities or solutions. Therefore
we think that such solution can be successfully applied and commerciaized with
good results.
In the K-Wf Grid [2] project grid services are semi-automatically composed to work-
flows which should solve a user problem. It was identified that even when services
and input and output data are well semantically described, there is often no possibility
to compose an appropriate workflow e.g. because of missing specific input data or
fulfilment of a user and application specific requirements. To help user in workflow
construction it is appropriate to display notes and suggestions entered by the same or
different users. Thus experts can collaborate and fill up application specific knowl-
edge base with useful knowledge which is shown to usersin the right time.
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