UML ror

DEVELOPING KNOWLEDGE
MANAGEMENT SYSTEMS

ANTHONY ]J. RHEM

A Auerbach Publications

Tayhor & Francis Group




Table of Contents

I ACE L1 ot xiii
ACKNOWIEAZIMENTS ...t xvii

T INECOAUCHON . .cciccreeeeseerieerecsneerrseessanesssa e sreressn s csresassneeas 1
INOEES oottt e e et e e e e 7

2 Knowledge Manageimertl ... iiieemercnescsssnsisssisessssessassssssnsessas 9
DIVEIVIET Loiieie ittt e o 9
Knowledge VAIUE ..o 11
Knowledge-Value Tree ..o 12
Knowledge Management SYSIEINS ... 14
Knowledge ACQUISIHION. ... 14
Knowledge Acquisition PrOCESS...........ccoiiiiiiiii s 17
Subject Matter EXPETTS ..o 17
Knowledge Acquisition TasKS ... s 18

An Tterative APProach o, 19

Roles of Knowledge Acquisition Team Members ... [STPPTT 19

Role of the Subject Matter EXPErt ... 19

Role of the Knowledge Engineer ... 20

Issues in Knowledge ACQUISION. ... 20
Knowledge Acquisition Techniques ..., 21
Differential Access HyPOtREsis. ..o 22
Comparison of Knowledge Acquisition Techniques...................... 22
Typical Use of Knowledge Acquisition Techniques ... 22
Recent DEVEIOPIMENTS «...oiiiiiiii e e 24

WhHAL T8 KnoWledZe? ..o 25
INEIEES 1o vtrrte et et s 26

3 Declarative Knowledge ............ weeresens 27
Declarative Knowledge Learning. ... 28
Declarative Knowledge Representation ... 29

An Example o 30



vi

B UML for Developing Knowledge Management Systems

Gathering Declarative Knowledge . ... 30
Methods for Eliciting Declarative Knowledge ..., 32
OB L1t e e s 41
Procedural Knowledge.....cociiiriensermeserenssisssasisss 43
Process Maps .......ooiiiiiiii e

Process Defined
Requirements for Representing Procedural Knowledge
Visual Representation. ...
PROGIaING ..o e

Capturing Procedural Knowledge ..o
Process Deflnilion ...t

Declarative and Procedural Knowledge
Declarative Knowledge and Procedural Knowledge Difference ................ 51

Tacit Knowledge ......ccevvormeeannnceeeneees creressnantiranecans 55
Varieties of Tacit Knowledge ... 56
Tacit Knowledge and Explicit Belief ... . 58
Tacit Knowledge Caplure ... s 59
Pros and Cons of Using a Single EXPert.........cciviivnnn s 61
Pros and Cons of Using Multiple EXPerts ..o iimrninvnnninirninennns 61
Developing Relationships with EXPerts ..., 62
Styles of Expert EXpression ... s
Approaching Multiple Experts
Analogies and Uncertainties in Information ...
Things to Consider during the Interview Process...............
Types of INterviews ... e
Variations of Structured QUESHONS ...
Guidelines to Consider for Successful Interviewing .........ccooveiniininns
What Things to Avoid during the Interview Session.........c.ccvvivenn
Tacit Knowledge as a Source of Competitive Advantage .........ccocvevevnnn,
Innovation Process: Diversion and Conversion of Ideas
Managing Tacit Knowledge ...
Brainstorming........cc.cooeevvii
Concept EXtraction ...
Automatic Categorization................c..ccovevneene

Explicit Knowledge ............
LIEEIATULE ...t sttt e s rsa e e e e e s n e s bbiabebs b e e
Company Policy Manuals and Regulations.............ccoveevvonnennininn
Reports, Memos, and Guidelines...........cocc i
Published Bocks and Journal Articles......coooiiinniiiinnr e




Table of Contents W vii

Existing Application Code ... 71
Database-Stored ProcedUres ... 72
Program Source Code....... 72
Acquiring Explicit Knowledge ... 72
Capturing Explicit Knowledge for Knowledge Management Systems ....... 73
Business Value of Acquired Knowledge. ... 75
INLES 1111ttt s s ree et ee ettt e et e ea ettt ee et et et et e e 76
Process Knowledge and Concept Knowledge .......ovviiniiieinnnnn 77
Process Knowled@e .. v 77
Process Knowledge Applications..........occoceiiiionm e 79
Concept Knowledge ..o 80
Functions of Concepts in Artificial Autonomous Agents.........ien. 81
Representation Of CONCEPES ...ocooviviiiiiriicce e 81
The Classical VIEwW . oo e

NODCIASSICAL VIEWS . oervet ettt
DI ISCUSSIONL L1t vt i ettt et s e e et e e e e
The Idea of a COmposite SHUCIUIE .. ...cooiiiiiiiiiee e
How Should the Components Be Represented? ...

Case-Based Reasoning......cccceeeevevvarerrnacnnss
Case-Based Problem SOIVINZ. ..
Learning in Case-Based Reasoning.................ni.
Combining Cases with Other Knowledge ...
History of the Case-Based Reasoning Field ...,
Fundamentals of Case-Based Reasoning Methods ...
Exemplar-Based REASONING ...
Instance-Based Reasoning .........c.cooooiiioiii s
Memory-Based Reasoning ...........cccoocveiiirnciiimecs i
Case-Based Reasoning ............eeeoeee.
Analogy-Based Reasoning .......cococeeiiinins
Case-Based Reasoning Problem Areas.....................
Representation of Cases ...
The Dynamic Memory Model ...
Case Retrieval ...
IAentify FEATUTE ... oottt
Initially Match ...
SEIECL oo e s

Repair Fault
Case Retainment — Learning
EIXITACT (oot e e e e e e
INAERINE .o e e



viii W UMIL for Developing Knowledge Management Systems

INTEETALE (..ot ettt et et et
Integrated Approaches...........iin,

9 Knowledge Modeling ......cceveeeeeeccreereenernrveneennnns renrvesbessienannans 107
COMCEPIS 11ttt et et et e e et e ettt et e et e e et ee e 108
IRSTATICES ooivirii et
Processes (Tasks, Activities}
Attributes and Values_................

RUTES .

Relationships (Relations) .........oc.ocooiieoiciii,

Knowledge Objects. oo
Information Components of a Knowledge Ohject
Parts Component of a Knowledge Object.......................
Properties Component of a Knowledge Object ...

Kinds Component of a Knowledge Object ...

Knowledge Base ...
Creating ObJects .o e,

Object Review ...

Common Problems ... .
Statements vs. SENences ......o.vvvieeenn..ns
Fact Statements.......cccceeviin,
Change Statements..................
Goal-Tix Relationship ...
Symptom-Fix Relationship ...
Cause-Fix Relationship ...

Knowledge Models ..................
Ladders. ..o

Concept Ladder ...,
Composition Ladder.........oco.ooeee,
Decision Ladder...........oo
Artribute Ladder ...
Process Ladder........o

Network DHagrams ...

Concept Map ..o
Epistemological Foundations...............
Constructing Good Concept Maps......
Concept Maps for Evaluation..............

Process Map.............o. e
Process Defined.........o.cooo,
Process Map.... e,

State Transition Network ......................

Active and Passive States.................
Start and End States ..
Transitions......ccooviinee e
Transitions and ACHVE SEALES.....o.ovr oo 128




Table of Contents ®  ix

10

Conditions, Actions, and EVEnts ..o 129
COMUIIDIIS 1oLttt et e 129
ACHIONS Lo e 130
EVETIES it 130

Tables and Grids.....oi 130

FIOTITLS Lot e 130

FIAITIES i 131

THTIELIIIE ittt et 152

ITATELIX oot e e 133

DIECISION TTCES i 134
Occam’s Razor (Specialized to Decision Trees) ..., 134

D HAETAIL. ettt ittt st e s e e e e e ae e aees 135
Problems Suited for Decision Trees ., 135
Understanding the Output.....coi e, 136
TWHETL 1O STOM ittt e 137
Pruning TTCES .ovioiiee ittt e 138
TESUNEZ A TIEC .ot 138

TNOTES 1ttt st b 8t 139

UML — An INtroduction ......uviviesiininsiaciisioncccrsreassraccscnseenoses 141

A BIIEr HISIOMY oottt 141

UUse Case THATIAITL ocoiiieeie et ee ettt e ettt eee e e 142
SEMANTICS ..eeiii e e 142
INOBAEIOTE <ot e e e e e et e 143
AP vttt bttt ettt ete e e e e et e eee e 144

ACLOr RETAtioNSHIPS (oo e 145
SEMMAITICS 1.1ttt ettt e etee e ame ettt e eame e 145

ACHVIEY FIOW DHAZIANL . oooii it 146
SETTLANTICS 1111 ceeitiecie ettt e emee st ste et e e e e e 148
Activity Diagram NOTAHON ... 148
Action States and ACHVIEY SEALES ... 149
Activity Diagrams with Swimlanes ... 150
INOEATIOTL oaiiiiii i et et e e en e 150
Sequence DIAGIAM . 151
Object Lifeline oo e e 152
SEIMEANTICS oo et e e 152
AT 1516 o RO TRPRR 153
FLOW OF CONUTO . .o e e e e e, 153
Presentation Options.. ... 155

Statechart DIAZILIT oottt et sn e e 155
SEITIANELCS +.oeetetcteet ittt ettt et ea et es e e be e b e emee e e e men e 156
TNOTATION .ttt etette ettt ettt ea et et e b et eb b et et en e e m e 156
SEALEIS ettt ottt ettt et et b e h et bt m e 156
NOTALION (e 157

Collaboration DIAGIAT. ... 158

L= n0t R L5 (o S OO 158



x B UML for Developing Knowledge Management Systems

Class DIAZIANL .. ooi it et s e e 160
SEITIAIITICS ©.vveeveevteee e eae et ee e eoe et e e enc et rr et e st e e e e eme et es s e ans e b 161
INOTATION « oottt e e et st b s s e e b st es 161
MEPPIIE o1 ovie ittt e e 162

ODbJECt DIAZIAT ..eoieiiiei e et 162

11 Knowledge Modeling with UML.......ccccvveeemeesrsinmmmecnsseneeannaes

UML Applied 1o Knowledge Models ...

Knowledge Use Case Model...............

Knowledge Use Case Specification ...

Knowledge Preduction Use Cases......
Information Acquisition ................
Knowledge Claim Formulation ......
Knowledge Claim Validation ...

Knowledge Integration Use Cases......cccoviivieriieniiinic i
Searching and Retrieving Stored Data, Information, or
Knowledge ..o
BroadCasting ... e
SRATIIE .o eeit e e e
Teaching......o.voci e

Knowledge Management Use Cases
Leadership ..o
Building External Relationships ..o
Knowledge Management Knowledge Production ...,
Knowledge Management Knowledge Integration ..o,
Crisis HANAUNE «.vvoveviiii i e
Changing Knowledge-Processing Rules ...
Allocating RESOUITES ..ocooiiiiii it

UML to Create Knowledge Models ..., 175

Concept Ladder ..o 175
Composition Ladder ... e 176
Decision Ladder.........ccococviveriiiniiin, 176
Atribute Tadder......... 176
Process Ladder.......... 177
Network Diagrams ... 177

CONCEPT MAD 1 e e 177

Process Map ..o 178

State Transition NetWOrk ... 179

DeCISION TIEES ...t s e 181

INOEES .o eee e ee ettt et e oo ke b e AR n et 182

12 Defining a Knowledge Acquisition Framework.................... 183

Knowledge Acquisition Workflow

ATCHITECTUTE TIESIZN .ot .
Notional OuEPUE t0 USET ..o oo




Table of Contents ®  xi

13

14

15

Probing QUESLIOILS «..viciviiieeiiii i et e 189

Knowledge Acquisition Framework ..o 190
Determine DOMEAIN ATEA ..o e 190
Desirable TASK ... s

System Designer
Domain (Business) Expert

Decomposing the Knowledge Acquisition Task

Determine Interdependencies ...

Focus on Partern Recognition as the Basis of Expertise ..., 197

Qualitative Reasoning about Uncertainty and Fuzzy LogicC........ocvoo.. 198
INOTES 1.ttt r et e e r ettt oo ettt ete e ettt n et e 200

SV SECIIL i cvvsnrurrnncsrsnsrernasernsssnssersssesmssessnsennsossnsesnsassnsssnssernassanssssan 201
DMV Reporting System OVerview ... 202
BUSINEss SCENATIOS ....ooii i e e 202
Policy Level Insurance RePOTting .....cocooooioeoiiiiemiiiicoe e 202
Insurer Level Insurance Reporting............oiiinn. 202
Vehicle Level Insurance REPOrting ... 203
AUEO FIX EIFOIS 1ttt ettt e e e e e 204
APPTOACK (e 205
Applying Your Knowledge Framework ......... vesersnaerannrrarasserne 207
Determine Domain ATEA ... e 208
Decompose the Knowledge ...
Determine InterdepenaernCies ...
Recognize Knowledge Palterns .....ocooooveevnieencinvceeen,
Determine Judgments in Knowledge..........cccocoeevveen
Perform Conflict Resolution ...
Construct the Knowledge Management System
Results of Business Case -— DMV Reporting System ........................ 211
DMV Knowledge Models ..o 211
Apply Error Determination Rules ... 211
DEtermine FINES .oviiiiieie et s enee e emee e 216
Apply Business RUIES..........ocooiiiiii i 217
SUMMATY .eueriiiiiicreceniennennensens
Establish Your Framework ..o
Knowledge Modeling.........oviiii e
BENEfits .o e
Current ENVITOTIIMIEIT L...ooiiree e

Knowledge Acquisition Tools



xii ® UML for Developing Knowledge Management Systems

ACGUEIE e e et 229

CommonKAIDIS ... 229

EPISIEITHCS 1..eiiniiii e e e e 230

Expect — An Integrated Environment for Knowledge Acquisition ... 230

Protege-2000 e 231

INOTES e e et et 232
Appendices

A Probing QUESHONS ..ottt 233

B GLOSSATY (1o 249

€ RELEICMCES ittt e 257



