Knowledge Modelling and
Management

Part A (2)

Yun-Heh Chen-Burger

http://www.aiai.ed.ac.uk/~jessicac/project/ KMM




CommonKADS’
Knowledge Management Approach



A Two-Tiered Approach

KM AIM: right time, place, shape,

guality, lowest possible cost. Organizational goals

Knowledge as a resource

/ Value chain
Knowledge management level
(pI’OjECt management) \ Project mgmt

A Life cycle
KM
Knowledge .
mana emgn ¢ experiences
g. (reports written at the
actions project management level)
A 4

Knowledge object level
/ (create knowledge models and system [¥— Knowledge assets

developme nt) Organizational roles
Business processes

Annotated business processes,
Knowledge assets and models,
Organisational roles, ® ®
Communication models, L
Knowledge systems Source: p76in [1] 3



Project Mgmt Life Cycle

e S/W engineering life cycle

— Strategy phase, Information analysis, System Design,
Program and Test, Operation Maintenance

e Rapid, Evolutionary Prototyping approach to
Software System Development

— Gather expert data, implement prototype, validate and get
feedback, iterate.

e Spiral model of the software life cycle and
CommonKADS activities
— Review, Risk (Assessment), Plan, Monitor
— Focuses on products and output, not activities

— C_ol?figurable and adaptive manner driven by goals and
risks

— Quality assurance

Source: Chapter 15 of [1] 4



Activities In the Knowledge
Management Level

Reflect

Identify improvements
Plan changes

Conceptualise
Act

Implement changes
Monitor improvements

Identify knowledge
assets, strength,
weakness

Starts
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Guidelines for Activity
Conceptualisation

» Main tasks: capture knowledge assets, strong and weak
points:

1.

o o

Define scope of the project: bottlenecks, human resources,
problems and opportunities;

2. Choose an appropriate level of detalils;
3.
4. Don’t rely on single source when try to link knowledge —

Beware of hidden/informal knowledge;

tr
network analysis, find out how people interact with each ot¥1er, and
how they get information;

Evaluate strong and weak points from different angles;

TrK to quantify the value of knowledge, or at least qualify the value
of knowledge, glve%ustlflcatl_on of knowledge, e.g. “this Knowledge
Is indispensable to the organisation”

» Results — an overview of domain, inc. a list of knowledge
Items, bottlenecks, problems and opportunities, weakness
and strength.



Guidelines for activity Reflect :

» Main tasks: identify problems/opportunity to be
Improved upon; set priorities; refine improvement
plans.

1. Keep a distance from (S/W) methodologies used — so to
prevent bias towards some knowledge system solutions;

2. Avoid choosing software engineering solutions hastily —
seek and compare alternative solutions;

3. There are no silver bullets — organisations and knowledge
are far more complex than using just one automated
system;

4. Murphy’s law — careful in choosing improvements, easier
solutions may not be most effective, need risk assessment;

5. Sleep on it — review the reflect process itself.

» Results - to produce a list of detailed
Improvement plans with priorities.

£l
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Guidelines for activity Act

» Main tasks: Initiate agreed improvement plans (e.qg.
S/W development) and monitor their progress:

1. Set measurable objectives when monitor progress and
evaluate outcome,;

2. Assign responsibilities to stake holders and give clear
Instructions - monitor frequently and carefully.

» Results: initiate improvement plans, monitor and
manage progress.



Main components Iin
Knowledge ODbject Level

Organisation model: OM-2
Agent Model: AM-1 (agent des)

Organisation model: OM-2, OM-3
agents Participate in Task model: TM-1 (fine task des)

Business processes

have
Require

Knowledge
assets

Organisational model: OM-1, OM-2, OM-4
Task model: TM-2 (knowledge bottleneck analysis)
Knowledge model: knowledge specification for KBS



Summary: Three knowledge
management processes

The knowledge management cycle (process) supports
the model of knowledge-value chain, Fig 4.2, p71 [1].

The CommonKADS’ 2-tiered knowledge management
level process [1] — iIs consistent with Argyris’ model of
“double-looped™ organizational learning process.

Compare CommonKADS’ model with the knowledge
management process as described by Preece. For
Interested readers, see [2] for more details.

For interested readers, chapter 15 in [1] provides more details on
the project management process.
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Organisational Context Modelling

CommonKADS’ Approach
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What is a model ? );

e An abstract description and/or representation of a
part of the world in concerned.

e Often has a perspective, application and goal-driven.

e Captures only important selective features of the part
of domain to achieve the goals for having the model.

e Often used to describe a complex or abstract domain.
e Graphs or visualisation methods are often used.
e Often has complimentary textual information.

e Often used to explain, analyse and predict properties
and/or behaviours of the world in concerned.

e May be provided in a formal description using specific
languages. .
L1
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Example Models

e Architecture model (3D objects and textual),
e Building plans or blue prints,

e Road map (graphical and textual),

e A set of co-related (mathematical) formulas,
e Business model,

e Organisational model,

e Communication model,

e Process model.
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What 1s modelling ?

e The activities for producing an abstract
description and/or representation of a part
of the world in concerned.

e The activities of creating, refining and
maintaining a model.
e Example modelling tasks:
— Knowledge acquisition
— Knowledge capture (e.g. informal)
— Knowledge representation (e.g. formal)
— Knowledge analysis
— Consistency checking
— Knowledge derivation
L
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context analysis?

Critical success factor for a KM project is how well the relevant
organizational issues have been dealt with.

Many failures in automated systems are resulted from the lack
of concern for social and organizational factors, and not from
technical problems.

Yet, many system development methodologies continue to focus
on development problems from technical aspects and do not
support appropriate analysis of organizational elements.

Similar recognition is recorded in Requirement Engineering:

“Requirements engineering is about the satisfaction of goals. But

goals by themselves do not make a good starting point for

requirements engineering. To see why, consider a project to

develop a computer-controlled turnstile guarding the entrance to a

Z00 ... the real goal is to ensure the profitability of the zoo. ” —

Zave, Jackson [9a]. L’
1
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CommonKADS’
Organisational Context Analysis



CommonKADS approach
Organisational Context Analysis

Organisational Modelling: scoping and feasibility
studies:

e ldentifying problem/opportunities areas and
potential solutions in an organisational context;

o Select focus areas and solutions based on feasibility
evaluations.

Task and Agent Modelling: impact of changes and
Improvement study for selected solutions:

« ldentify relations between tasks and agents, the
knowledge involved, possible improvements;

 Decide measure and task changes; ensure
organisational acceptance and integration of
knowledge system solution.

Li- ¢
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Worksheets for Organisational
Modelling

Organisation Model

OM-1

Scoping

problem,
opportunities,
org. context,
knowledge
solutions

OM-2

Organisational

focus areas

structure,
people,

culture + power,

resources,
processes,
knowledge

OM-3

Expand

Task description

in OM-2

process
breakdown

OM-4

Expand
Knowledge
Asset,
in OM-2

knowledge
assets —
used in
task and
knowledge
model

OM-5

Feasibility
Study

test
solutions
and
propose
actions

Li- ¢



Problems and Opportunities
WS OM-1

- Problems and opportunities — give a short list of P&Os
through interviews, brainstorm and visioning meetings,
discussion with managers:

- Organisational context: key features of an organisational
context — inc. organizational missions, goals, strategy;
external factors; strategies; (knowledge and business)
value chain and main value driver;

- Solutions: suggest possible solutions for problems and
opportunities.

Li- ¢



Knowledge Acquisition
Approach

- ldentify Key Personnel:

» Talk to managers in key business areas, may also include
selected customers;

» Hold KA workshops use models as a way to extract
knowledge

 ldentify stakeholders: knowledge providers, knowledge
users, knowledge decision-makers;

« Understand what is at stake for each person/role; identify
potential conflicts.

- Breakdown the organisation into smaller chunks:

» Horizontal Division - divide the organisation in different
business areas;

» Vertical Division - Examine the organisation using product
and services generation lifecycle — using value-added chain,
BPR oriented method.

- Question: how do you identify a knowledge decision-
maker?

> A ®



Organisational Model OM-1

Organisation Model: Problems and Opportunities Worksheet OM-1
Initial assessment on context and problem analysis
Example Worksheet for Housing Application

Problems and
Opportunities

*Assessment of individual applications takes too much time,
creating back log to be processed.
*There is not sufficient staff for handling urgent cases.

Organizational

*Mission: Enable people to take responsibility to find a
proper home.

*External factors: National regulations.

Context
*Strategy: Provide high quality housing at a reasonable
price.
Solution 1: Develop an automated system to speed up
Solutions application assessment.

Solution 2: Set up a training program for application
assessment.

[Table taken from Chapter 10, p241. ]

£l
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Variant Aspects WS OM-2

e For each identified problems/opportunities in OM-
1, OM-2 describe important focus areas below:

— Organisational structure;

— Processes — aided using an UML activity diagram, or
other business process models (used by OM-3);

— People and their roles;

— Resources - e.g. information systems, equipment and
materials, technology/patents and rights;

— Knowledge — exploited in processes (used by OM-4);

— Culture and power — organisational practice; social and
Interpersonal skills; influence, relationships and networks.

e The process aspect is emphasised.

£l
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Example
Organisational Structure
to Use with OM-2




Organisational Structure

e Composition, hierarchy, structure of the
company,

— E.g. rigid hierarchical or flat management style
e Size of company;

e Who is responsible for which areas of
business and tasks;

e Who Is responsible/report to whom;

e Who to talk to when problems or queries
arise;

e Functions of a company;
e Missions of a company.



Ailsa Beaton
Director of
nformation

TIALC John
Yates
Standards &
Intelligence

Conmissiatrs Chisl of

Caislire Mudsch

Dick Fedorcio
Director of
Public Affairs

AL Tarique
Ghaffur
Central

Operaticns

AC Tim
Godwin
Temitonial
Policng

Commissioner
Sir lan Blair

Hayman
Specialist
Operaticns

AL Steve
House
Specialist
Crime
Directorate

Deputy Commissioner
Paul Stephenson

DAL Mows PEgarich
Owwralty and Clloes Fooa

Crradr Mok Slewir!
iy Mirbae it

Stephen
Rimmer Martin Tiplad
Sharon Burd ; : plady
Py Director of Director of
AJ Directar of
Resou Sirategy. Hurnan
Modemisation Resouwrces
E Performance
Alitals Thompson c =
Demstei ol Legacal Cmdr Smen Foy DAC 5""5_“""
Serwionn & Deet [ Fefenmere He= Deputy Disacior of HR
Chrscise Sf Basiu Dinesciewsa
memimsremimmnm i
Zimon Fart
ALFecx of Frascs
Sefvion
(= A
Atan Croney - He- v !:.lv.-
Diiscier of Pragedy SR
Safvicwm
Jime Bond
Dimetad of Assel
Vs prren] ‘e Bil GrillEa
. g It - Ml comsctor of Lomderstip
Pual Duly Prgant Dareabazrend
i o Ershumyue

Aty Doy
Lirecnd of
o Harvicad

Girecier of Calerisng
Snrekos

Peter Mo
Dissstai ol Canaliuction
Geug

Cradf Sua Akera Chim Wbt e vacani DA Bazann Becks DAL Jaser Viltamn
Daputy Civmcies of Gepty Disaster ol - "'__1"::__'; f’,‘i'_:":"" Diecist of Oy > o Coneeter of Cymralien
[ —— Pt AP . E Tyt
Elarediids
Dot Wzt
e DAL Pelée Chaiks
D Paddich T i of Buiinags » Mtionil Cosiestor Cmdr Cromsisa Dick
”""E‘: ! i Asalain i lpf| e dston B Ceregnan o Tanuriat Sasei fun Emabied
S O Wit Cope o i G ipaw Ll phsa G0 Fren by & Orgarisad Cima in
D puity Diectond ot it Office Canfuibes
IStalgense Shsdudn
. Ut tan Kirby
u“"”'-'ﬂl;: i of Businasa P Iy
oug Dirscier Bupesil mid i Cardar =
Susicn Dudvery Bid > C e a— I_;:::‘"'l:;:‘l
T — Ed Soicram LY Pt Coicr Cmde Seve Allan
it Dimdn: Dt i Lisgal .
i Dl
Huainems Sare cem wed Tt iEw - Cmdr Phille Gormiby ki s
T Teining Sehwal Spucil Busch
Cmsdr Jou Hirps
= Steghanis Oey Sy sl Pt
SR P Anwtind Doy, i LU E hatiasal i Mar S Gary Push
J i ot PPty I Mcilind Hetma [¥ s b Y Pugh
L LI, L P ] m——
MogmnTa E o Latghboesugh b
Prolection Comnend
Blwea Faiquierion " Crdr Chiia Alkan
g - Cmdi Bos Broadhurst v P —
i — . ks Cistee & P Eeragh Cammande: - Lrar Jehs MeDowell sl pead
Irfsrmeatian ke Uniy Deputy M fcrsat liedberal
Vg Camnincaten > Caideaer of u
Taiizitie 5w etigiisin
iy st S P
‘;‘:.u::, : Beveariey Buttmimearth Cumnmise D“"’_f'“'_""'"'
L Hpwd = Earees Eug et

Sappant

Cama Paal Minkzs
Palfd & C3 & SE Lnid
Cenramns

Cradr Alred
Hitchoock
Saler heighbcurhooda
& hE Lint Conmander

Cmdr Rod Jurnan
Paal AN Lisk
b=t -

Fierim Mshamedalic
Srecy o Husineo
Hupail

Stuart Misdkion
Cirmziei of Trarmzart
Hervion

ondr e ¥Wibineon
CHi Anaw
| e ruligpaien &
Bk Sl

Gerdun
Leecian ot Facd

[
T

Phill SnEs
Chier of Besiienze &
o sz S

[—]
B Srend
Dieectar of Coffrredal
Opesibeim

Paul Blozh Jehn Whilslier
Oty of DG Dnctar of Corrimendal
Fimires Stz

Bimon Marsfal
Disactar af HR
Hirutrant

Pail Madge

L Dz o Pazise

Urwic prrm =l




HOME OFFICE BOARD
struteqy; lending eebtural
and diversity; building om

DAVID NORMINGTON

INHOMER

Director General,

IND

TR We deliver for the public
To bl s, st el tolermmt society:

(HRIS
LITMODEN

We ure professional ond
innovalive

We wark apenly ond
eollabarafively

Wie treat everyone with resped

TIM GBEDEMAR

KENSUTION |
Deputy Dire
General

RICHARD WESTLAKE

Tom Dodd
Vocant
[ain Walsh

Jomes Quinault

Mk Thomsan

Gary fow

JOANNA PLACE
(honge ond
Reform

JEREMY OPPENHEIM

o Jonathan DukeEvans

W Biion Kinnzy

BRODIE CLARK |

Barders

Phil Toylor {interim]

‘i‘.

STUART HYDE
Enforcement
and Removls

PAULA HIGSON
Monoged
Migration

Adele Townsend

Nigel Toane

Paul Wilkins

Jan Wild

MATTHEN COATS

dsylum

MARK SEDWILL

Ukizas

Tomy Mercer

Glyn Willioms

Emmo de-loHaye

Regionel Direchors will manage n mode! of regional infeqrated working. They are cllecively

respansible o the Board, b will be line managed by individuol Boord members.

Chis Hudsan (inerim)

[IAVID STEPHENS T

Rezource
Manngement

.-.I. 1"
)\

Fionn Spencer
Tony Arber

Rabert Scatland

Fiann Wekster

(hris Felfon

N Ros Mool
Jonathan Pofts
: Undrew Pearcz

Gillian Smith

1 o et



Organisational structure

Minister for Environment Environment Protection Board (Advisory)

Chairman

Office of the

EFA Solicitor
Chalrman
Sustainable Water and Environmental Regional Corporate
Development Natiomal Program Sclence Services Services
Directorate Directorate Directorate Directorate Directorate

CEOQI/Chairman

The CEQ is responsible for the overall strategic direction and management of EFA and is supported by the Executive, the Office ofthe Chairman and the EPA
Salicitor, who all repaort to directly to the CEQ. The statutory role of Chairman is responsible for administering the relevant provisions of the Environment Profection
Act 1870 and is advised by the members of the Environment Protection Board (Advisory).

Sustainable Development Directorate

Sustainable Development works with partners, including business, other government organisations and the broader Victorian community, to facilitate progress

towards developing a sustainable Victorian environment.

Water and National Program Directorate

Water and Mational Program includes EPA's water programs including stormwater and ballast water policy. The Directorate is responsible for EPA agreements,
partnerships and relations with national, interstate and local governments.

Environmental Science Directorate

Emnvironmental Science provides strategic direction and corporate management of the environmental science functions of EPA including air guality studies, fresh

and marine water studies and environmental chemistry. In addition, the role provides overall direction to the air quality and environmental audit programs.

Regional Services Directorate

32
http://www.epa.vic.gov.au/about_us/org_structure.asp



Another Example Organisational
Structure (Unilever)

General Director

Technical Personnel Marketing & Finance
Director Director Sales Director Director
Development Coldstore \
Logistics Technical Dept. p Manufacturing Information &
Dept.
Management Management management Warehouse IT Management
Management
Management
Ice-cream Quality Packaging
development assurance design

Li- ¢
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Analyse an Organisational Chart 4

e What is the name of the (sub-)organisation? Is it
clearly shown in the structure?

e Is the organisational structure clear and logical?
e Is it clear who is responsible for what role?

e Isitclear what Is involved in each role, what are the
people’s duties?

e Is it clear how people interact with each other?

e Are the actual people (at least higher level posts)
Involved in the organisations clearly identified?

e What is the knowledge based network between
personnel?

e What are the informal influence links? (see case study
In slides 3 later on) Li i



Example Visual Process Model
to Use with OM-2



Example UML Activity Diagram
for Submitting a Tender for an Elevator

Customer

:customer
Information

‘tender [«

Sales Department

!

Design Department

| _ _{Process CUSTOMER )

INFORMATION J

Calculate
cost

Write
TENDER

®

Decide
design style

v

:elevator
design

@ Starting point of a process

@ ending point of a process

[ ] Class/Object

(J Activity
E. .|

Business and process areas, roles, activities, objects and interactions between them. 36



UML Activity Diagram Notations {g&

e Initial activity e

e Final activity @

e Activity State

e Object (:class-name) [

e Control flow (directional arcs)

e Object flow (dashed directional arcs) ________ >
e Swim Lanes: divide business/process areas

e Decision (diamond) ?-»
T

e Concurrency (splitting and joining control vv |
threads)

e Signals: sending and receiving signals [ >

Send Receive L. &
o Sec. 14.2, p348, p438 [1]. 1



Good naming style
for a process

Sta%rt with a verb that indicates the action to be carried
out,

Followed by a noun (phrase) that indicates the main type
of data that the process operates upon

— This data type is often included in a class ina class
diagram, an entity in a relational diagram, or a class in an
ontology,

— data types may be highlighted using all capital letters
Keep it meaningful,
Keep it short,
Keep it unique within the model.

Process name may also be used together with

— an unique (shorter) ID, a position ID in the process
hierarchy, reference ID (when reuse of processes) to
provide & more comprehensive ID schema

- :E,gie IDEF3 process description schema for more info on this
' @

VA |
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Process Breakdown WS
OM-3

e Provides more details for each process

e For each process in OM-2, gives:
— Task ID;
— Task Name (as in the process model and OM-2);
— Agent (performed by person/software);

— Position — where is this task carried out in the
organisational structure;

— Knowledge asset used,;

— Is it knowledge intensive? (true/false)

— Determine the significance of the process:
» 1-5 points (5 = most significant)

» in terms of its frequency, cost (vs. efforts required),
resources used and mission criticality.

£l
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Knowledge Assets WS
OM-4

e Based on Knowledge identified in OM-2, specify
them in more detail and identify where they may be
Improved.

e This is to be used for the task and knowledge
models later on:

— Name (of knowledge asset),

— Possessed by which agent — relate to OM-3,

— Used in which task — relate to OM-3,

— Is it provided in the right form (yes/no),

— Is it provided in the right place (yes/no),

— Is it provided at the right time (yes/no),

— Is it provided with the right quality (yes/no). i

S @



Feasibility Study
Organisational Modelling: OM-5

e Purpose: to select feasible solutions
e Activities focuses on knowledge.

e Main components include:
— Organisational structure
— Processes
— Staff
— Resources
e These components are filled in the as-is and to-be models
for comparison

— assess the value, feasibility and acceptance of knowledge-oriented
solutions.

e For each potential solution, 3 types of feasibility tests are
carried out, w.r.t. business, technical and project aspects.



Feasibility Decision Document

WS OM-5

Business Feasibility testing:

1.

Sk W

What are the expected business benefits for the
organisation?

— Inc. tangible and intangible, short and long-
short term business benefits

How large is the expected added value?

What are the expected costs for solution? (Cost-
effectiveness analysis)

How does it compare with alternative solutions?
Are organizational changes required?
What are the economic and business risks?

£l
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Given a Business Process Model
for Submitting a Tender for an Elevator

Customer

:customer
Information

‘tender [«

Sales Department

!

Design Department

| _ _{Process CUSTOMER )

INFORMATION J

Calculate
cost

Write
TENDER

®

Decide
design style

v

:elevator
design

@ Starting point of a process

@ ending point of a process

[ ] Class/Object

(J Activity
E. .|

Business and process areas, roles, activities, objects and interactions between them. 43



Analyse Knowledge Intensivity and

Cost-effectiveness

Customer

:customer
Information

:tender

Sales Department

5% time

Design Department

50% time

**

Decide

7 seum
| Process CUSTOMER
INFORMATION
ZO%W

Calculate

Cost DA
l 25% time
*%*
______ Write
TENDER

$

Design style

|

v

:elevator
design

Knowledge Intensive

Starting point of a process
ending point of a process

Activity

Class/Object ﬂ 2 i
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Feasibility Decision Document
WS OM-5

e Technical feasibility testing:

1. How complex is the solution, is it readily available?

2. Any critical aspects required?

— Timing, quality, resources?

— How to achieve goals or go about limitations?
3. Are success measures clear?

— What are the tests for validity, quality and satisfactory
performance?

4. How complex are the interactions with users?
5. How complex are the interactions with other software?

6. Any technological risk?
— Limitations, fading out of technologies, etc... L. #
1= 1



Feasibility Decision Document
WS OM-5

Pli\%ject f_easibilitK testing: based on OM-3 and
OM-4, given each problem and solution pair:

Are there adequate commitments from
actors, stakeholders ?

Are the needed resources available? (time,
budget, equipments, staffing)

Are knowledge and required competence
available? (I Iac_klr]P, can a knowledge
system provide similar competence?)

Are the expectations realistic?

Are proiect organization and
(internal/external) communication adequate?

Any other (foreseeable) project risks? E.g.
change of personnel, organisational .
strategies, technical or business environment? ﬁl

> @



Feasibility Decision Document
WS OM-5

e Proposed actions:

1. Focus:

e What is the recommended focus in the identified
problem-opportunity area?

Identify Target solution.
Identify expected results, costs and benefits.
What are the project actions?

Risks: if internal/external conditions are
changed, when does one need to re-consider
and alter the project?

o A~ LDP

Li- ¢
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_earning Objectives and
Exercises

e Gain an overview of the different types of knowledge
modelling methods and how they may be used together;

e Understand the relationships between the different
models/worksheets: e.g. what worksheets are used to
produce worksheets of next stages? What models are
used to support each worksheet?

e Understand what is the overall process of the
CommonKADS Organisational Context Analysis, I1.e.
one that involves all worksheets?

e Able to select the appropriate modelling method(s) given
a problem; can construct correct models given a domain;
can carry out reasoning on models based on lightweight
logical methods;

e Can independently review relevant literature and exten%i i
one's knowledge. "




Main References

[1] (Chapter 3, 4 and some of 10) Knowledge Engineering and
Management: The CommonKADS Methodology. Guus Schreiber,
Robert de Hoog, Hans Akkermans, Anjo Anjewierden, Nigel Shadbolt,

Walter Van de Velde.
http://www.amazon.co.uk/exec/obidos/ASIN/0262193000/g1d=1091803
195/sr=1-1/ref=sr 1 2 1/026-4023131-7023627.

[2] Alun Preece, Alan Flett, Derek Sleeman, David Curry, Nigel Meany
and Phil Perry. Better knowledge management through knowledge

engineering:
http://www.csd.abdn.ac.uk/~apreece/research/download/ieeeis2001.pdf

[5] The IDEF3 Process description language: http://www.idef.com/, pp 21-
pp 51 (process schematics only, not including object schematics.)

[16] AIFB: CommonKADS Methodology. http://www.aifb.uni-
karlsruhe.de/Lehrangebot/Sommer2001/Wissensmanagement/download
[folien/kap2.kads-vCS.pdf

@ &
[source: http://www.aiai.ed.ac.uk/~jessicac/project/ KMM] Ll ‘
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Ehrenberg u.a. (Hrsg.), Wissensbasierte Systeme in der
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1990. (see notes)
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