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Abstract

In ACTIVE we will support knowledg processes with innovative application systems by transforming
informal knowledge processes into more formalized knowledge processes. The developed "formalized
knowledge processes" will support knowledge workers in their daily business, but will niyt tepdhce

human reflectiors the worker still remains the driver of this process. But the ACTIVE Knowledge Work is
going to analyse the informal knowledge processes and tries to identify recurring sequences and patterns
within a process of a single person a team so that tacit knowledge becomes explicit as a result of
knowledge process actions

This deliverable covers a first approach on defining a model to represent informal knowledge processes. The
first version describes the general concepts on hqwetgent knowledge processes and is introducing social
structures as one constraint to this model.

[End of abstract]
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Executive summary

This document provides an initial model for informal knowledge processes to support probabilistic and

temporal aspects. The model provided by this document is not intended to be complete; it is an initial model
which drives the understanding of informal knowledge processes and tries to align to the requirements
gathered from the use cases and prerequisites from the case studies.

In ACTIVE we are trying to connect tegiown with bottoraup approaches. Tegiown means that wdast

from a descriptive level where the knowledge worker defines his tasks and activities. Those definitions are
shared within the organization and will evolve over time. The bettpnapproach is about mining and
learning from action patterns to predictléw-up actions and recommend alternatives to the knowledge
worker.

Terms liketasks actions events andcontextare key for this initial model. Events agenerated by use of
applications, andnonitored in the bottom levebf the model. Btterns are erived from regularities within

the logs informal knowledge processes or chains of actions are executed by users when they are within a
given context, for examplen the context of working oproject X or project Y. Another context could be
provided byfollowing a particularbusiness proces a series ofnformal knowledge process may be
required to support the formalontext and the chain of actions are helping to predict fallpwactions.

This document represents the first, initial, version of astedge process model which covers dynamic and
temporal aspects. The main goal is to define a model to express and instantiate knowledge processes within
their context and to attach O6probalisticranhsboompor al
informal knowledge processes into more formalized processes which help to monitor them. The underlying
model helps to identify recurring events and to express them more understandable way to the user. For this
the model covers two level for repesgation (1) the monitoring level and (2) the user level. The level 1
(monitoring level) is to collect events and the second level (user level) helps to express sequences of events
in such a form that it is understandable and interpretable by users

We defned the terminology and provided motivations for temporal aspects and context within informal
knowledge processes. This is a first step for integrating knowledge process support which is developed in
work package 3 (WP3) into the Active Knowledge Worksgé¢@n's).

Nonetheless, this is a first, initial model and we do expect modifications and improvements for the upcoming
versions. For the next version we will investigate how feasible would be an integration with the TMO.
Furthermore, we expect some modifioas regarding the connection with events and event patterns. During
the second year we are going to connect level 1 and level 2. In addition we have to integrate also security
aspects of knowledge process. Monitoring of knowledge workers and collectorgnation about their
interaction with the system is a crucial approach because it directly impacts the privacy of knowledge
workers. With the security model which we are developing we have to ensure that both privacy and also
security aspects are covered

Currently not covered but definitely in scope is a visual model for informal knowledge processes and a
refinement of the concepts of context and pattern. This can only happen in collaboration with theupottom
approach which is developed in work pack@gé visualisation for knowledge processes is also mandatory
for refactoring work developed in WP3. In combination with the metrics for KP efficiencies the visual model
for KP should help knowledge workers to restructure and regroup their processes.
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AKWS ACTIVE Knowledge Workspace
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BP Business Process

KP Knowledge Process

SMTF Semantic Task Management Fiework
SMW Semantic Media Wiki

SSD Semantic Social Desktop
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UAM Unified Activity Management
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Definitions

Knowledge process A Knowledge Process (KP) is a loosely defined and structural ramified
collection of actions. The sirture of such a process and the order of actiof
are not fully defined at the start of a KP. Many actions require a decision
actor about the followap action. At such a decision point the actor uses hig
(tacit) knowledge and the current working contiexdecide for the successol
action. To complicate matters, as circumstances change, the actor may d
to work in a different context, rather than follow the normally expected
pattern.

In this way the actor drives and carries out the KP.ciimextdefines the
boundaries and the environment the KP is carried out and influences the
with his decisions. Those decisions have to been taken during execution
over the process delopment path and lead to emerging structural ramificg
constituted by admissible alternatives

Knowledge process trace| A knowledge process trace is a knowledge process instance carried out k
actor/user.

Many actions within a KP require a decisimpan actor about the follcwp
action. At such a decision point the actor uses his knowledge, also his ta
knowledge, and the context to decide for the successor action. In this wa
actor drives and carries out the KP trace.

Knowledge worker The ermknowledge workeis generally attributed to Peter Drucker, ..
More recently, Thomas Davenport has defined knowledge workers as pe
who Athink for a | ivingo anahdhmbwvs
their number is growing2]. For our purposes we accept as a given that, fo
increasing proportion of people in the world economy, work is to a large 6
mental rather than physical. To signifidgrihcrease economic productivity i
is necessary, therefore, to increase the productivity of this knowhesgeel
and knowledgealriven work.

In the context of ACTIVE a knowledge worker is a specialist or an expert
dedicated to a specific knowledge inteeswvork domain within an enterprisg
He principally uses his experience, skill, and current working context to
understand summaries and create new knowledge from exiting pieces of
Knowledge workers bring ingenuity and inventiveness along with ivguit
dissension making in their daily work as well as for the team. Related tas
and workers benefit in terms of learning, modifying and enhancing their

workflows.

Workflow A finite set of sequential and/or parallel activities which are triggered by
everts. The activities have a defined start and completion.

Business process A collection of sequential and/or parallel activities necessary for the

processing of economical relevant objects

Page8 of (36) © ACTIVE consortium 2008
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1 Introduction

This document provides an initial model for informadowledge processes to support probabilistic and
temporal aspectsuch as the prediction of folleup actions by storing evolving processes over tiiffee

model provided by this document is not intended to be complete; it is an initial model whichtkdeives
understanding of informal knowledge processes and tries to align to the requirements gathered from the use
cases and prerequisites from the case studies.

In ACTIVE we are trying to connect tegiown with bottoraup approaches. Tegiown means that we star

from a descriptive level where the knowledge worker defines his tasks and activities. Those definitions are
shared within the organization and will evolve over time. The bettpnapproach is about mining and
learning from action patterns to predict @nllup actions and recommend alternatives to the knowledge
worker.

Terms liketasks actions events and contextare key for thisinitial model. Events are monitored in the
bottom level and patterns are derived from regularities withinage. Informal kowledge processes or
chains of actions are executed by users when they are within a given contdxg(sed), for example
project X or project Y. Another context could be provided by the activity of the overall businessspioee
informal knowledge process is executed in. Context and the chain of actions are helping to prediapfollow
actions.

-Schedula a
meeting”

e ™
™
er

Context ]
! axcutes Request pattern
/s /

Alice Project Y
\\ formal |

Request pattern /

/Level 1 (Action/Event Level Al
Lo
. =

=
inpu ° outpu 033_

\ formal monitoring pattern

Figure 1: Knowledge process in scope of ACTIVE

1.1 Purpose and Scope

This document represents the firgtrsion of a knowledge process model which covers dynamic and
temporal aspectdn the context of ACTIVE knowledge processes are highly dynamic and not static.
Knowledge worker carry them out by selecting and executing different actions ovelMtamexpecitthat

those processes will adapt and evolve over tififee main goal is to define a model to express and
instantiate knowledge processeishi n t hei r ¢ o n prebalistic @mpdral aspeddhistmeandhr 0
that this model should help to transfoinformal knowledge processes into more formalized processes
which help to monitor them. The underlying model helps to identify recurring events and to express them
more understandableay to the user. For this the model covers two level for representétipnhe
monitoring level and (2) the user level. The level 1 (monitoring level) is to collect events and the second

© ACTIVE consortium 2008 Page9 of (36)
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level (user level) helps to express sequences of events in such a form that it is understandable and
interpretable by aenduser.

1.2 DocumentOverview
This document starts with a general introduction into knowledge processes and a comparison with business
processeand task managemetat help the reader to distinguish betwdieem

1 Section 3 is identifying knowledge processes in the user stadi is analysing the given uses cases in
scope of knowledge processes.

9 Section 4 provides an overview about different reasoning level we have defined in AGTdviEthese
basic understanding and use case driven

Section5 describes first version of &knowledge process model.

Section 6 we are validating the model and doing a proibtoncept by describing how a specific
knowledge process model for the three use cases would look like.

1 In section7 we summarize the results and provide a short outloatart the second version of the
knowledge process model.

Pagel0 of (36) © ACTIVE consortium 2008
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2 Motivation

Skilled knowledge workers follow their own, individual ways of working, to solve complex problem; these

i nformal knowl edge processes embody e Ad&riowledger s oné
process is a collection of actions without any specific order of those adftoese processes are knowledge
intensive processes as described3dh Knowledge processes are carried out by knowledge workers by
taking into account multiple inputs, like skills, experiences and knowledge. In contrast to business processes
which are formal, standardized, and repeatable knowledge processes are used by people to perform difficult
tasks which require complex, informal désiss among multiple possible strategie$uiil specific goals

Knowledge workers usually creating knowledge processes on the fly in every situation of their daily work.
As soon as complex tasks arise knowledge workers create these processes baseéxperibaces and

skills. They are also taking several context information into account like which supports them to drive the
processAs such, the processes aretaxt but could be potentially valuable if that process could be reused or
transferred.

Exanples of knowledge processes can be found everywhere in the knowledge workers lifeatieting a
new produd} Gesource planniryor droposal writing Several inputs exist like when, why and what to
support his decisions. Furthermore the workeisuse or her connection to other workers to carry out the
process. Information he gathered from other people his mainly important in companies or organizations.

Usually there are many possible ways to achieve the process objectives or to reach a e¢rfEoggh,

the workers have to have a lot of complex decisions to make to optimize his or her process and to reach the
goal. For examplein one processhé worker could decide to reduce a qualityrderto be able to deliver

in time or to delivean temearly.

It is extremely important to continuously improve knowledge processes, by creating an environment through
which processegan evolve. It is crucial to establish an adequate process context (the combination of
technolgies, procedures, people,c@tthat supports therocessesin order to be able to incorporate
enhancements in an agile but controlealy. The process context must incorporate feedback mechanisms,
change evaluation procedurasd,process improvement methods and technigues

If the knowledgeprocess is instantiated frequently and the instances are homogeneous, it is possible to create
betterprocess models that dramatically increase the efficiency avell businesprocess. The best way

to ensure process improvement is to gateean environment in which people are motivated, enthusiastic
and passionate to provide feedback to the underlying knowledge process management system.

Most of the time, knowledge processes are collaborative. By performing a process collaboratsely it i
possible that each task is carried out by the most spedalkxperienced and knowledgeable worker in that
specific area. Having a net of relations within the organization is a very important asset for people executing
knowledge processes.

2.1 State-of-the-Art

Most of the research around cooperative work and cooperative processes started in the late nineteen nineties
as part of the computasupported cooperative work (CSCW). Though research had been undertaken about
processes, work flow, activities and tadkefore this time, CSCW gave the research more focus and drive.

We can find definitions for workflows and business processd4]in’%], and[6]]. Therefore is avorkflow a

finite set of sequential and/or parallel activities which are triggered by events. The activities have a defined
start and completion. Ausiness process a collection of sequential and/or parallel activities necessary for

the processing of econadeal relevant objects. Based on these definitions we could defireowaledge
processas a set of sequential activities necessary to reach a certain goal of an actor while the actor is a
knowledge worker.

2.2 Knowledge Proces®Pefinition

Therefore, we are comg to a definition for knowledge processes which will lead us through the entire
document and we are going to specify knowledge processes in more detail step by step.

© ACTIVE consortium 2008 Pagell of (36)
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A Knowledge Process (KP) is a loosely defined and structural ramified collection afsactie structure of

such a process and the order of action are not fully defined at the start of a KP. Many actions require a
decision by an actor about the follayp action. At such a decision point the actor uses his knowledge
(typically tacit knowledggand the context to decidgonthe successor action. In this way the actor drives

and carries out particularKP trace or pattern The context defines the boundaries and the environment the

KP trace is carried out and influences the actor with hisies. Those decisions have to been taken during
execution time over the process development path and lead to emerging structural ramification constituted by
admissible alternatives.

Dynamic ramification is the one of the key features of typical KPsKgpee2). It describes thamount of

patls or traces an execution of a knowledge process could have. It is not possible to model all these possible
alternatives within one diagram because the admissible action will be defteedeciding about a follow

up action. If one would draw the entire KP on a paper we would see all the possible branches and therefore
we are talking about ramification in the scope of knowledge processes.

e e - e = o= m—

defines B e -
D Selected Action» Admissible Action g KP Node

Figure 2: Schematic presentation of knowledge processes and knowledge process traces

In Figure2 there is a knowledge process (KP) defined by four nodes. Each node consists of several actions
which means that at each natie knowledge workeran select an action which he wants to execute to reach

his goal. While selecting at each node an action he carries out the KP and creates a trace through KP
definition. Each trace provides new information to the KP and helps toestiah\process.

In ACTIVE we will support knowledge processes with innovative application systems by transforming
informal knowledge processes into more formalized knowledge processes. The developed "formalized
knowledge processes" will support knowledgerkeos in their daily business, but will not totally replace
human reflection- the worker still remains the driver of this process. But the ACTIVE Knowledge
Workspaceis going to analyse the informal knowledge processes and to identify recurring secarehces
patterns within a process of a single person or a team so that tacit knowledge becomes explicit as a result of
knowledge process actions ($égure3).

Therefore, the ACTIVE Knowledge Workspace will not compromise the emgol/of knowledge workers
but enhance their effectiveness and efficiency.

Pagel?2 of (36) © ACTIVE consortium 2008
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Figure 3: Informal knowledge processes model

221 BusinessProcesses vs. KnowledgBrocesses

To help to understand what knowledgegesses mean it helps to distinguish them from business processes.
Business Processes are fna structured, measured se
particular customer or markethis definitionimplies a strong emphasis drmow work is done within an
organization, in contrast to a product foedemphasis orwhat A process is thus a specific ordering of

work activities across time and space, with a beginning and an end, and clearly defined inputs and outputs: a
structureforaéiton. Taking a process approach implies adoj
the structure by which an organization does what is necessary to produce value for its cyglorers
business process is typified kay high volume of activity, which in turn means that consistency and
reproducibility are crucialln [8] we can find that processes are called industrialized when they are
formalized enough to achieve consistent results tiedbagely independent of the user.

In contrast knowledge processes are high added value processes in which the achievement of goals is highly
dependent on the skills, knowledge and experience of the knowledge worker carrying th§®h. out
Knowledge Process cope with tacit knowledge characterized by experience, intuitive and based on
communication between workeré. knowledge process is of lowemlume and it relies more upon a
knowl edge woaket d6&newl bdge i s fAa fygpersanaloahd céntext wl e d
specific and deeply rooted in individual experiences, ideas, values and erfitflijons

What does this mean?

The scope of a business process is the organization. As stg&idirina complex business pregs, each

actor performs only some of the steps, and only a few people fully understand how the entire process works.
In contrast knowledge processes are developed or redefined locally at the individual level. Business
processes are trying to support thesibess, the organization, or the company and therefore they are
businesgyoal driven while a knowledge process is tpeal driven. However, formalizing such processes
requires an almost static nature because it is not feasible to cover many altearatieseptions. When

the cost of formalizing a process is too high, an alternative approach is needed.

This alternative approach has to be cedjgb aused s ai ms a nBut as &tgted miltl]i huraas

actors ardroadlyrational anchaveonly limited knowledge about the future. Thus, the approach of informal
knowledge processes has to suppotfterible structure and has to be highly flexible and dynamic. More
concretely, such an approach should be able to interpretlsneik varying degrees of specificity and it
should support users changing the process during runtime. Bernstein presented this within a figure in his

© ACTIVE consortium 2008 Pagel3 of (36)
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paper [11] showing the gap between traditional proessggport systems andommunication support
systems. We present here a slightly adapted figure-{gae=4).

( Workflow )
5

Knowledge “'I ) (" Business
Process ) Gap :: \_ Process

v-'

Dynamic Fixed/ static
Loosley defined Well defined
Unstructured Structured

User-driven Business-driven

Figure 4: Gap between business processes and knowledge processes

TheTablel summarizeshould the differences between business processes and knowledge processes.

Table 1: Business process vs. knowleg process

Business Process Informal Knowledge Process
Goal Businesggoal driven Usergoal driven
Scope Enterprise Individual
Structure Static Ramified
Description Formal Informal
Guided ExternallyCoordinated Ad-hoc/ Spontaneous
Analyzed Monitored Analyzed Not Monitored Emerging
Optimized

KPs are definitely integrated within an organization. Thus, busipessesses might trigger knowledge
processes or viegersa. In some situations KPs could connect business processes. Bardtkamvledge
processes without being triggered by a business processigsee6). The roundedectamylespresent nodes

of knowledge processes and the other represent nodes of business processes. There are knowledge processt
which trigger business processes, for example a preparation for a presentation (KP) requires buying a new
device (BP). Furthermor&Ps could also trigger other knowledge processes, for example preparing a bid
triggers a KP of another knowledge worker about collecting financial data. Finally, business processes could
trigger knowledge processes, for example scheduling a meetingt isfparbusiness process to bring all
managers together to decide something cause®waledgeprocess of an assistant to find the right people

and right time for this meeting.

Therefore, we can have knowledge processes in differerttionswhich will be reflected by using context
in which the knowledge process is executed. This is an important element for mining and prediction.
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C) Knowledge Process
D Business Process

Figure 5: Connection between BPs and KPs

In addition to this knowledge processes can evolve to éssiprocesseBor example, Staips usually do

not have weldefined business process. Knowledge worker just executing knowledge processes. They try to
reach a specific goal. Over time thd€§es become stable and stafldiey reach certain maturity. Thusich

a knowledge process can turn into a business procedsigsee6).

Figure 6: Evolving KP and transforming to BP

2.2.2 Task and Activity Management

We agree with Cozzi et. al. (sg2]) that formal businesgrocessworkflow systems are mostly overly rigid
for most everyday business actie#t Most everyday activitiesequire a middle ground (todlpetween e
mail and workflow systems which would suit bettesny collaborative activities.

There was already some work regarding task and activity managerhenprinciples ofActivity Theory

(AT) have been developed by Leonti@8]based on Vyg-btskgwyéscalbl pasyahol o
work in the 1920s aimtkat understanding the interdependency of mind and society, resolving dichotomies
such as those of mind and body, thought and action, or individual and society. His theory is centred on the
idea that psychological processes are determined by the meeihtonscan be material or mental.

There was certain level of renaissance of this topic when IBM startddhited Activity Management

(UAM) imitative. Moran provides in his papgt4] a first definition of process, activitynd action from the

UAM perspective. He defines a unified activity in terms of informal statements describing the objective and
status. These activities involve various actors and use various resources. An activity for him is also bound by
events, such as meeting deadline. The difference to the UAM approach is that in ACTIVE we are

Yinserted by the authors
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describing the social artefacts that support the management and execution of work but also the model to
carry out the process by a knowledge worker what is not in scope of UAM.

However, Hill et. al. are definingrtful processe$8] when they talk about democratization of process. For
them this means to find ways to improve the productivity by enabling the primary actors (the knowledge
worker) to define and continually improve their processes rather than follow a centrally planned Bwadel.
there work around UAM was still focused on the collaboration aspect on how works can work and certain
activities. While informal knowledge process try to cover ¢éxecution of worker and aggregate them
through mining.

The NEPOMUK Project buildsipon the Task Model Ontology (TMQJL5]. This ontology provides a very
complete model for a task management, including pattern and collaboration approaeti@gdO stricty
definestasksand their interelationshipg16], which requiredollowing a top-down approachvhere tasks
need to be defined in advance; the Thd@ot trying to combiningaskswith data from mining and learning.
In the next versionof our softwareywe will haveto investigate if the TMO is combinable with our approach
and the overall concept of knowledge processes.

The TMO isstrictly connected to task and activities and does not cover any process aspects whigh are

will see in the requiremenisa key elemet of the case studies. The requirements of CADENCE, BT, and
Accenture are about process either for chip design, or within the enterprise for preparing bids or
presentations. Buhe case studiesre clearly about processes. Thus, our approach tries ¢o ttmvtask and
activity aspects, the process aspects, and the mining aspects in parallel.
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3 Use Case Requirements

This section describes the use case requirements from the scenario prévidbesmore it shows how they
see their specific environments aeding flexibility of processes.

3.1 Cadencéds Scenarios and Requirement

For Cadence one of the important findings is the fact that the background knowledge developed by Cadence
in formalizing loosely defined, dynamic, structurally ramified, time bound, sstichgrocesses of
engineering design in microelectronics is reusable for ACTIVE purposes in substantial parts.

They use already a modelling framework and an upper level ontology for representing dynamic engineering
design processes and design systems @seps environments. This is a resafitthe PSI project and is
described in more detail if17]. The approachs based on the understanding that an engineering design
process is the process of knowledge transformation whickepdbrough several states. Each state is the
state of affairs in which a particular representation of a design artefact or several representations are added
after being elaborated by a design activity leading to this state. Evidently, the overall goalsiadn process

is reaching the (target) state of affairs in which all the representations are elaborated with enough quality for
meeting the requirements. Each time the continuation of the process is decided by choosing an activity from
the set of admidisle alternatives for that state. Engineering design processes are situated in and factually
executed by the design system comprising designers, resources, tools, normative regélagipically

example of a design process flow is presentddgare?. The process character is clearly visible.

Functional

true

Tapeout ready)

Functional\design Logic‘a}l Design Physical Design
Front-end Back-end

Figure 7: A simplified example of an Engineering Design Process*low

As stated in[18] it is important for Cadence that the kvledge about engineering design processes and
environments is tacit and cannot be fully elicited arate explicitby interviewing designers. In particular,
designers often employ their intuition and experience when reasoning about facilitation depsrateanip

design activities.Designerscannot explain why, for instance, they prefer doind Stalysis first for
automotive chips, but sometimes skip this activity at all for consumer electronics devices. A traditional
answer i s: Al derdal ttiimesnyanmaesitgnsr csveewd being eff

2 Taken from[18]
® Signal Integrity
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of becomingmore knowledgeable about the optimal sequences of activities is recthrelipgrformance of
engineering design processes in everyday practice of experienced designers.

Therefore, direct access tioe designerss hardly feasible. The ACTIVE technology is supposed to help in
partially automating such an elicitation exercise. Referring to our example of verification activity sequences,
a knowledge base of recorded practicesld be used in predicting which verification path may be more or
less productive for a particular type of a desagrefact a given assignment of design verification engineers,
and for their particular skills with respect to the chosen toolset.

3.2 BT6 Scenarios and Requirements

BT0s case study and requirements are gEtimmaeed fr
detail. Those sales persons are using the office suites and internal repositories, for exampteaimira
CRM tools, for their daily work. In general their work is a mixture of processes and tasks.

A number Microsoft PowerPoint or Excel based tools are used. In general, the user is required to pull
together information from multiple systems, in somgesafurther manipulating that information into a state

that makes is useful for them or their team. The same action is repeated on a regular basis. It would be
beneficial to compile these slides or spreadsheets automatically casemiatically.

These reults in the following requiremenf9]:

1 ACTIVE requirement 2.1: identify elementary tasks that are performed on a regular basis that
require inputs from one or more other sources, and present that information to the aselitso t
helps them to reduce the time taken to complete such a task.

1 ACTIVErequirement2.3:a search on BTO6s I ntranet shoul d &
and, where appropriate, results that are not relevant to that context should be filtered out

1 ACTIVE requirement 2.4: an overview of deadlines held in various BT systems should be
aggregated and presented in relation to the wu

1 ACTIVE requirement 2.5: impending (urgent) deadlines should be visible irrespectivehef t
current working context.

1 ACTIVE requirement 2.6: identify the complex data transformation or data preparation tasks that
are performed on a regular basis and automatesetomate the process of preparing or
transforming that data, guiding the usdrere appropriate.

1 ACTIVErequirement2.7:.gi ve the user the opportunity to ¢

Furthermoreyirtual teamswork together for the period of a sales bid, for example to work on a complex
custom solutionlt is likely thatsome people will work on the bid for its duration, whilst others will come

and go on a demand driven basis. During the lifetime of the team it may be beneficial to introduce work
spaces (or team contexts) where users can share information and getyvigilihat is being worked on by

other members of the team. In addition, a record of the team, including details of its team members, its aims,
peopleds roles, the customer, the solution, et c,
to work on comparable bid at some point in the future.

This leads to a number of further requiremgh€s:

1 ACTIVE requirement 3.2: enable technical experts to locate other solution designs that are
similar to, o have similar elements to, the solutions that are currently being worked on.

1 ACTIVE requirement 3.4: enable technical experts to identify other experts working on (or have
worked on) similar problems, or who have worked in similar areas.

1 ACTIVE requirem ent 3.5: provide a community collaboration application where people with
similar interests or working on similar projects can share information and knowledge.

1 ACTIVE requirement 3.7: record details of the team for future use, for example their roles, the
problem being solved, the customer, etc.
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3.3 Accenturebs Scenarios and Requirements

In [20] there are a number of scenarios that impact upon the generation and usefafaa knowledge
process model:

1 Non-task speific Knowledge Inquiry: Most enterprise knowledge management systems,

including Accentureods, are set up for the fdfpi
may need information within the context of various enterprise tasks. Because of idtg ohr
tasks, as with any search systemurpaoesdedsg kreawl

management system with no specific user or task in mind, general enough that it can be used in
many different contexts.

1 Proposal Writing: Accenture isa projectbased company. This means that most Accenture
personnel depend on limitdine contracts with client companies. Winning such contracts often
requires writing a proposal. The current practice of proposal writing at Accenture involves the use
of standard processes on the one hand, but also a variety-haicacthechanisms on the other.
Accenture has a set of standard processes called Accenture Delivery Methods. Those methods are
collections of guidelines for common tasks, such as proposal writingqairements elicitation.

The methods guide the employee through the task by giving instructions about what information to
gather, what documents to create, and so f@#nerallythis is supplemented by nestandard
practices: calling contacts that magvie information on similar projects, using search to locate
similar proposals, using instant messenger or email to gather additional information from
colleagues and friends, and so forth.

This is in line with the goals GACTIVE that merge the tedown famal business processes with bottam
knowledgeprocesses that individuals in enterprises tend to use.

The proposal writing is a typical example for a process template which has many slightly different instances
and evolvements over time. The time asgectery important and also the implicit modification of the
process. Each knowledge worker is writing the proposal in his own way roughly following the process
template but with own improvements. Making this implicit knowledge about process improvemants aw
and visible to others could help to make the entire process more efficient.

This shows the strong connection between business processes and knowledge processes on the one side an
on the other side how our approach could help to close the gap bewtkeen b
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4 Reasoning levels

In this section we explain the differergasoning levelsve are going to use within ACTIVE. Reasoning
levels explain the granularity of mining and responsibiliti#s.combination with sectiol it provides a
complete picture of the approach we are following when we are talking abeddwopand bottorup.

The topdown definition helps to define knowledge process templates. It supports the recording of actions
related to the usage of applications andueses. This is a refining process and will be supported in & semi
automated approach. This means the user is involved as well the system itself could give recommendations
which is supported by the botteap analysis. The bottomp analysis helps to suggeséw actions,
activities, and knowledge processes as a result from mining.

In general terms we have identities three levels with different responsibilities and fockig(se8).

1 Level 1 (Monitoring leve): This is the bottomevel. On this level the platform is handling the
monitoring of events. Each event has a specific input and produces a specific FEutigrmore
the context an event occurs is an import&@ta mining and pattern prediction will be based on
this information eventwi t h i nput / out put, a ¢ t gegularityawitin ac ont e
logp. The notion of knowledge processes does no
application level because we care just about the cha@vesitsor application and how they are
used and the flow of dat&his level communicates with level 2 throughpattern definition
(exchange) languadthis is out of scope of this document)

1 Level 2 (Users levél At this level the basic concept is an action anthsk. A task consists of
different actionsAn actor is driving an action and a task. The user or knowledge worker is the key
entity at this level. He or she the main driver of a knowledge process but may involve others. A
knowledge process is a seqee of actions with a weflefined start point and end point. In
addition to a business process there is a value of the process and the specifics will depend on the
user. This level interacts with level 1 by requesting for a specific action of a KPIlns-tg
action flom level 1 as a recommendation.

1 Level 3 (Business process leyelThis level is out of scope of this document and will not be
covered by the knowledge process model but the overlaying business process provides important
information abouthe context a knowledgeorker is driving his knowledge process. Thus, such
information supports mining. The main entity at this level is the organization with budness
goals.

The topdown and bottorup approaches are overlapping approaches witralesonnection points. 1.3
we define event pattern on level 1 and action pattern on level 2. An action pattern could be an action, a task,
or even a (task) context.

Page20 of (36) © ACTIVE consortium 2008



Deliverable D1.2.1 ACTIVE
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Figure 8: Reasoning Level
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5 ACTIVE K nowledgeProcessM odel

This section describes the knowledge processes neidely, we start explaining some terms used in the
next sections. Secondly,emvill startto explain the temporal aspects of knowledge proceEsethermore,
this section explains the necessity of combiningdown and bottorup approachewhen distinguishing
between system and nsgstem events.

Finally, we will presentheoverall initial model.

5.1 Terminology

The main concepts of the process mlodre: Environment, context, action, task, event, actor, and goal.
Therefore, we are going to provide a short definition at this point before we are motivating temporal,
contextual and mining aspects.

511 Environment

In a generic sense amvironmentis a medum which allows considering numerous kinds of contexts
describing the plethora of situations dynamically arising on the course of a prohesmvironmentis
surrounding of the knowledge worker. It defines the boundaries the knowkextger (actor) carinteract

with others. It defines the universe for the execution of knowledge processes, actions, tasks, and events.
Furthermore, the environment contains all the contexts for the knowledge work€&igisex9). Statesare
assocted tothe environmentwhich means that thenvironmentan be transformed over time trough states

(see also sectioh.1.5. An action triggers an event which changes the state of the environment. The actor
will continually execute actions to drive the transformation of the environment until it reaches a state in
which the actor reaches his goal.

Environment 1
-
LeTriooeredB * * -subcontexis
has . isTriggeredBy
-pareht
EnvironmentContesxt Conteaxt ->
4|:>-Narne : String 1
-of *
State
<absiract> Event -triggers <ghstract> Action
= - -Mame : Sfring
| 1| =
nteractionType : String FPerormedAt | DateTime
Figure 9: Environment and context
5.1.2 Knowledge Processes, Tasks, and Actions

A knowledge proceslas its ewironment and context. A transformation from one state of the context to
another state is triggered by aotivity executed by an actoAn activity performed by an actor brings
changes to the environment. Activities are distinguished into primitive angler. Usually an activity is
considered to be primitive if no decomposition will reveal any further information which is of in&tgst
Those primitive activities are calleattions Tasksare hierarchical and consist of tasks and/or actjses
Figure10). An actioncould either be #ask anadmissible actionor even more specific fallow-up action

An admissible action is one which is a potential foHom action, a candidate. A folloup action is an
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action selected by an actand executed. This action can have different states. It is eithereatad active
stopped orfinal state.

TaskContext | -oWwWns KnowledgeProcess ActionState

K»——————-Mame : String -CREATED

" . FSTOPPED

ACTIVE
. -FIMAL

1

-consistsOf N -izlnState :
<abstract> Action [ Followup

-Mame ; String Actlon

FPedormedAl ; DateTime

A
-consistsOf
1 -belongsTp
Admissible
Task Action

<

Figure 10: Knowledge Process, tasks, and actions

As already mentioned a knowledge process is a loosely defimedtiarctural ramified collection dhsks

The structure of such a process and the ordémsts andactiors are not fully defined at the start of a KP.

Many actions require a decision by an actor about the fallpwactiors. At such a decision point thector

uses his (tacit) knowledge and the current working context to decide for the successor action. To complicate
matters, as circumstances change, the actor may decide to work in a different context, rather than follow the
normally expected pattern.

51.3 Events

An eventis an evidence of action, e.g. something which the AKWS is aware of, and which forms an input to
the event mi ning service. Typical events would b
events which AKWS is not aware of (etglk to a colleague). Therefore, we distinguish between system
events (observable) and neystem events (non observab{sgeFigure 11). In sectionError! Reference

source not found.we elaborate the two event types in more detail

<abstract> Event -riggers <abstract> Action
HinteractionType : Strl FMame @ Siring
remee T FPerformedAtl | DalaTime
Non-System System
Ewvent Event

Figure 11: Actions and events
514 Actor, Goals and Driver

A goalis the state of the context which thetor wants to reachGoals are assigned to actors. The purpose of

a knowledge process is the achievement of one or more Jaakchieve certain goals the actor uses his
tacit and explicit knowledge. For knowledge processes the actor uses his knowledge to decide about follow
up actions out of a list of admissible actions (BEgire 12). A driver usually triggers the actor to make a
decision about a followp action. Usually this driver is triggered by a state change of the context and/or
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environmentA goal is not captured from botteap but it could be defined by an actor for the-timpvn
approach.

-triggers
<unspec> Driver 4

-influences
+  Description : String » |
Contaxt N - —
Hame @ String lm!fpec a
Description | String

| 1

Actor <unspec> Decision
HD - GUID * " —
[ Mame : String -has -PerformedAt | DataTime
-makes -madeBy
-perfarms R -has -toPerform
-performedBy . * =of
Fl o -requires ToBePerformed
‘ollowup PP TE—
Action ext:Knowledge
ext:TacitKnowledge ext:ExplicitKknowledge
Figure 12: Actor, goal, and decision
515 Context

A contextis a particular set of items (comprising actions, activities and information resourbissket of
items is used to achieve a particular undertaking

The notion ofContextis defined within the environment. It covers the social structure within an organization

or the skill of the person. Furthermore it sets the boundaries of an event or a task which with it is associated.
A Contextcan form a hierarchy in a sense that-eahexts define restrictions of their parent environment.
Finally, aContexthas a name which is unique and helps to identify the context.

The context a knowledge worker is in when deciding about fellpvactions is very important for mining

and prediction. fere are various definitions for context and understandings. For further discussions we
would like to define what we see as environment, context, context switches, and context transitions. In
Figurel3all the terms and situatiomse presented.

The environment is the surrounding (the universe) for the knowledge worker containing all possible contexts.
It defines the boundaries a knowledge worker is executing his work. Contexts can be totally disconnected,
for example different piects, overlappingand contained, for example a project (contained context) for
customer Fabrikam (super context).

Furthermore, theraresituatiors which either forces the knowledge worker to switch context, for example an
urgent mail from the managemditA C), or forces the knowledge worker to transit the conte®f Efor B

A C). In some cases there are events from the environment imigggezontext switch, for example start of a
new project where the context of the project did not exist before.
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Figure 13: Context switch and context transitions

5.1.6 Resources

A resourcerepresents an object connected with an action and used with an event. For an action resources are
attached as guidance for usage. Thidatdne a word template, an URL to look at, or a person which is an
expert to execute a task. A resource for an event is the input or output of an event.

URL Document Person
FURL -Filename -MName
| | |
-isUsedBy <abstract> Resource
D - GUID
-interacts\With - -isUsed 1——usesl 1
<abstract> Event -riggers <abstract> Action

-Mame : Siring
-PerformedAt : DateTime

HinteractionType © String

Figure 14: Resources

5.2 Context and Knowledge Processes

There has been somecemt research about contexware processes. The major focus is on making business
processes more flexible and adaptalp®?];, [23]] .Therefore the challenge is to idegtifequirements for
flexibility. As described in [R4]] the combination of all situational circumstances that impact the process
design and execution can be termed the context in which a process is embedded.

In ACTIVE we are invesgjating how knowledge worker uskeeir knowledge to reach a certain goal. The

steps, called actions, define an informal knowledge process. Therefore, a knowledge process is a loosely
defined and structural ramified collection of actionse Blructure of such a process and the order of actions

are not fully defined at the start of a knowledge process. Many actions require a decision by an actor about
the follow-up action. At such a decision point the actor uses his knowledge, includiragibhisnowledge,

and the context to decide about a successor action. In this way the actor drives and carries out the knowledge
process. The context defines the boundaries and the environment in which the process is carried out and
influences the actor withis decisions. Those decisions have to been taken during execution time over the
process development path and lead to emerging structural ramifications constituted by admissible
alternatives.
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Compared to business processes and their demand for eamaehess to become more flexible and
adaptable, knowledge processes are already flexible and adaptable through their nature. The context of such
a process is defined by the environment the process is execuféd aan distinguish between four contexts

which are relevant for informal knowledge procességurel5):

1. Context: An informal process is executed because it is part of specific work, like writing a
proposal for a projectmportant are the attached resources for the contex

2. Business Context The knowledge process is triggered by an activity of a business process on
the enterprise level. In this case the business process activity is providing the context in which
the informal process is executed.

3. Task Context The knowledgeprocess is triggered by another knowledge process (maybe of a
different worker). The task or action triggering the process is providing the context for the
triggered process

4. Environmental Context: The knowledge process is triggered by an event from ttstdeuand
is not work related, like stock prices are dropping which forces the knowledge worker to sell his

stocks.
Context
ey
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1 :
1
iActlve o
1 T = o o e e e e e e a
Business Context I Bob i
________ i C()B:Silgrti | | Define| | Distr !
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Figure 15: Relevant contexts for informal knowledge processes

These relevant contextfor informal knowledge processes can be combined in the way that they build a
hierarchy of contexts (sdggure16). The knowledge worker will use the entire context hierarchy when he
decides about a followp adion. Storing the entire context data is useful for later reasoning about
optimizing those processes and+aadively supporting knowledge workers with recurrent executions.
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Figure 16: Context model for informal processes

5.3 Temporal Aspects of Knowledge Processes

As already mentioned knowledge process is a loosely defined collection of actions or(seEgure17).

At the beginning of each execution of knowledge prozeby a knowledge worker thstructure of the

instance is not clear. In the scenario there is aBskm a specific contexttx1.When he starts his process

he can select an action out of a list of admissible actions (al, a2, a4, a6). He decides that action al is the most
applicabk one. After he picks al the list of admissible actions might change because the situation changed.
Bob has executed al so that he could select a new action out of (a2, a4, a6). He selects action a2 which again
influences the list of admissible actiong&3, a4, a6). After selecting a4 and finally a3 Bob reached his goal

and is done with the process.

While executing the different actions or tasks the knowledge worker creates a knowledge process trace. In
this scenario the resulting knowledge process fsacentext and user specific. It looks like

00 Geddicd = [GL,62,6%,G8]

KP(Bob, ctx1)=[] , KP(Bob, ctx1)=[al] . KP(Bob, ctxl)=[al,a2] . KP(Bob, ctxl)=[al,a2,a4] KP(Bob, ctxl)=[al,a2,a4,a3]

TO (Start) T LoT2 T3 T4
* currentactivity=null ' * currentactivity=al ' * currentactivity=a2 ! * currentactivity=a4 ! * currentactivity=a3
* admissibleactivitiesare | * admissibleactivitiesare!  * admissibleactivitiesare ! * admissibleactivitiesare | * admissibleactivitiesare |
[al, a2, a4, a6] i [a2, a4, a8 ' [a3, a4, a6] i [a3,a6] i [a5, a6] ‘
t

Figure 17: Temporal evolution of a knowledge process trace
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Basically, a knowledge worker is carrying out a knowkegrocess trace out of a knowledge process. The
knowledge process itself provides all alternatives contrast to business processes all possible routes
through the process have not be defined. Each knowledge worker defines his own traces becauee he has
decide after each execution of an action about the falipvaction. Therefore, knowledge processes are
highly dynamic and flexible. Furthermore, the knowledge process would never contain all possible actions at
the beginning. A knowledge worker couldrg in additional actions at any time.

54 Knowledge Process Traceand per/post Conditions

Knowledge processes traces are instances or routes either by the same knowledge worker or by different
knowledge worker of a knowledge process. Those traces cameeayse actions are not tightly coupled in

there order. IrFigure18there are 3 different traces; two from Bob and one from Alice. All traces are slightly
different because there are actions which are not depended by otheest #ohighly depends on the
knowledge worker and the context when those actions are executed.

Figure 18: Three different knowledge process tracegdifferent colours represent system [blue] and
non-systam [green, red] related actions)

The dependability of actions to others results in pre and post conditions for actions. Theseftae,derive
certain constraints for actions and there dependerszeEifure19):

T Noconditons There are actions, for example action
anywhere within the tracdhose actions are loosely coupled to the rest

1 Pre/Postconditions. Actions which cannot be executed before another action, for example save a
document before open does not work

1 Direct follow-up condition: Actions which directly have to follow its predecessor, for example
identify information on web pag&hen opened

Figure 19: Dependencies of atbns

Those conditions have influence on the list of admissible actions from which an actor can pick thagollow
action. Using the conditions it will help to (pre)filter this list of actions, for example admissible action for
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