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Qutline

Knowledge Engineering for Big Data Age
Visual Knowledge Models for Knowledge Mapping
Training for Analysts

Applications: E-business - Software Development -
E-government - Teaching — Research

This express-training introduces students to the practical application
of knowledge structuring tools into innovating processes. It will give
insight and experience in key issues of knowledge processing in
companies. The stress will be put at visual methods as mind mapping and
concept-mapping.



How the customer explained it

How the Project Leader
understood it

How the Analyst designed it

How the Programmer wrote it

How the Business Consultant
described it

How the project was
documented

What operations installed

How the customer was billed

How it was supported

What the customer really
needed




Foreword

e Nearly 2 millenniums ago, the Roman philosopher Seneca wrote,
"What is the use of having countless books and libraries whose
titles their owners can scarcely read through in a whole lifetime?
The learner is not instructed but burdened by the mass of
them.”

e The quantity of information produced today is unprecedented.
According to the study "How Much Information?" from the
University of California-Berkeley, the amount of information
produced in the world increases by about 30% every year.

* Nowadays, business information environment worldwide is very
complex and over-complicated.

e Companies need to make use of its entire human and intellectual
capital. Most successful companies are the ones which wisely
manage what they know.



Information Overload (10)

Getting information off the
Internet is like taking a
drink from a fire hydrant.

Mitchell Kapor

* 1O decreases efficiency as individuals and organizations waste time managing it.
* IO is not only about too much data but also about the different types of it. All
non-essential information adds to the clutter and ends up as — garbage
in...garbage out.



Knowledge engineering

IS a science about data and knowledge
acquisition, structuring and formalizing
methods and technologies for effective
knowledge management and/or
information systems’ development.



Knowledge Processing and Transformation
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Knowledge Engineering

Knowledge Elicitation (Capture): is the process of
acquiring knowledge from its source/ expert/ group of
experts/literature (books, documents, papers).

Knowledge structuring is the process of organizing the
acquired knowledge into the knowledge fields.
Knowledge fields shows the main concepts of the domain
and relationship between them.

Knowledge Formalizing is the process of transformation of
knowledge fields into knowledge bases, which are
expressed in knowledge representation languages.



Information KNOWLEDGE

/ *The body of truths and
DATA principles obtained by mankind

Factual material used from study or investigation

as a basis (Webster): (Random House Dictionary) ;

‘Rules, concatenating the data
sInstances and facts

. o and obtained from experience.
characterizing object’s,

processes and their

properties CONTENT

Unstructured pieces of information :

letters, images, audio, video




Knowledge

Knowledge — presents the objective
principles (foundations, rules, links) of the
subject domain, obtained as the result of the
practice, professional experience and
reasoning. It allows the specialists to set and
to solve problems in the arbitrary domains.

Knowledge - is well-structured data or
data about data or meta-data.



Knowledge is well structured Data




Knowledge

classifications
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Family Material with
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National Published
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Obijectives for Knowledge Structuring

* Systemic terminology management
and supervising for better
interoperability

* Knowledge sharing in the company

* Development of enterprise
vocabulary

* Integration of different conceptual
frameworks into innovating process



Knowledge workers:

¢ Top managers, Chief Information Officer
(CIO), Chief Knowledge Officer (CKO)

* Analysts, Problem Originators
* Knowledge Engineers, Cognitive Engineers
« Knowledge Managers, Broke
* System Architects

Analytical
positions

¢ Teachers
¢ Researchers



The main problem

* 99% of research is focused on technology
(languages, tools, standards) — it is a
problem of HOW present knowledge.

* We are focused on WHAT (what are
concepts, relations, content, hidden

structures, form, etc.)
e “How” is skill,“what” is art.



Practical problems

e How to select and
(concepts, terms)?
* Where to find and how to
)

* How to (meta-
concepts)?



Knowledge Mapping

» K-mapping is as old as the @ I
first teacher made the first v .
figure for explanation. ol e i

x People use K-mapping in
order to make sense, and to
be able to remember and to
explain the ideas. That is
why people tend to impose a
structure in their knowledge.

» \We understand concepts T A
through their relationship to l

other concepts.

pppppppppppppp



k-model




K-mapping traditional techniques

* Graphs, maps, plots, charts

* Figures

* Block-schema of Algorithms

* Wienn set diagrams

* Business Process Modeling Schema
e ERD-diagrams, etc.



~ How to do: Visual Thinking (Brain
~ mapping)

Concepts vs. Actions
(WHAT- and How-maps)

L
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3 knowledge stages

«Harder knowledge
g iVeS more prOﬁt» mw‘w

«Liquid»

Funky business by
Kjell A. Nordstréom, Jonas Ridderstrale

«Gaz»
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Mind Mapping

e Visual structures that help to understand relationships
of concepts (Tony Buzen)

Culture] COUNTRY Language

\<
S
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Mind Map by Tony Buzan:

Give you an overview of a large subject/area.

Enable you to plan routes/make choices and let you know
where you are going and where you have been.

Gather and hold large amounts of data for you.

Encourage problem solving by showing you new creative
pathways.

Enable you to be extremely efficient.
Be enjoyable to look at, read, muse over and remember.
Attract and hold your eye/brain.

Let you see the whole picture and the details at the same
time.

Assist YOU!



Example “Knowledge Elicitation”

Theoretical aspects

Psychological

Personality

l Gender

Age

Contact level

Pace

[ Knowledge Elicitation ]

Practice

| Professional level @
Distance
Time

Cognitive level

Common language

| Linguistic [ conceptual structure

Vocabulary

Gnosiological

Communicative Methods

Interview

Active Questionnaire

Teach back

Individual

Observation

Passive

| Textual Methods

Lecture

Verbal protocols

. Brain storming
Collective  (pound Table

Group Games
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http://www.mindmeister.com/
http://comapping.com/

Concept map

Concept map is an oriented graph with
nodes representing objects/concepts
and arrows ns representing relations
between them



Concept maps
(or semantic networks)

o Another method for organizing information
visually.

 Format for linking simple ideas to a
complex scheme.

o Based on the idea that the brain interprets
meaning from images more easily.



/Céioncept map “Bill's red Audi”
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Concept mapping

Concepts are written in boxes
Major concepts appear at the
top of the page, more specific
concepts appear lower down
Links have arrowheads to
show the direction

Links must have labels
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Concept maps
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Concept maps development

» The method was first introduced by Novak
and Gowin in the 1960s and was based on
the learning psychology of David Ausubel.

e Bridges short term working memory to long
term working memory.

» Can be a powerful organizational and
evaluation tool.

» Software: CmapTools
http://cmap.ihmc.us/



Types of relationships

 Hierarchical (A-Kind-Of, Is-A)

e Causal (if- then)

» Quantitative (more than, equal...)
* Functional (runs, eats, is...)

» Spatial (on, behind, inside...)

» Temporal (after, before, until...)
 Attribute (colour, weight...)

» Value (red, heavy... )

 Structural (has-part)



C-map “Lesson”

[teaching activityj
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Similar approaches

« Definitional networks e Quillian
» Assertional networks
 Implicational networks e Winston

» Executable networks
 Learning networks
* Hybrid networks



Main Relations ( partly from work of Asuncion

Gomez- Perez asun@ fi. upm. es)

* Between classes:

Subclass (superclass)- of

Subclass- partition

* between objects (concepts) and classes
Instance- of (AKO -A-kind-of)

Has- Instance

* between objects

Has part

Has attribute



Taxonomy of practical knowledge elicitation

methods
\l/
KE Techniques
|
Communicative Textological

- Document Analysis
- Literature Analysis

- Observations - Interview

- Verbal Reports - Questionnaire

- Lectures - Role Games



Good shape principle

1-1 1-1-1-1

REg 2 3
. 2-3
Nice ontology Ugly Ontology
1/1 212005 - v2 31 1112/2005 - v3
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Viualization Methods (by Lengler and Eppler)

Data Visualization
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|
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>@< | >Ir< H Information Visualization || Metaphor Visualization >1f< | >13< It | <iF> | >43<
fh ‘a The wse of interactive visual representotions of data o am- Visual Metaphors position infarmation graphically to or- e "m 'm t et
piify cognition. This means that the doto i tronsformed into panize and structure informatian. They also convey an E
table carteian an image, it s mapped to screen space. The image can be insight about the represented information through the meehing mefro map temple story free cartoon
coordinates changed by users as they proceed working with It key characteristics of the metophor that is employed L template
>L< | >1r< H Concept Visualization || Compound Visualization st LT e Lt >Lk< L
Pi l Men*md.s 10 elaborote (mastly) qualitative concepes, y use of different grophic represen- ‘o g s Br u n'
pie chart lime chart {ecs. plocs, ond nciyees. I,u'hm foemmats in one sinfe o frome communication | Tight plan concept bridge funnel rich picture
diﬂgﬂl‘l'l sceleton
> | =< | 2id< | 2E< :-{5}«: >ir< | >i< | >ii< | <@ -:-1"1-:- >< | >23< | >@< | >33< | <@> | >@< | <> Fe s
B Ar R Pa Hy € T Ve Mi Sq € Ar Sw | Gc|Pe D |Pr|HKn
area chart ar chart liel h i misdma quare tric | it tives i knowledge
bar chart oyt Wmi’"m rper lic di?g(mm timedine di:e:nr:m P appodkions w:rr::u wﬂi&e diagram ﬂ;rt i d'iagnm pmn"hrnr s
>r< | 2r< | =3x< | =2E< >g< 1< | =@ | <LE> | 21E< :a.-c: >{r< ::-F«:: >{&< >na< <{t> | >@< L+ =
Hi ( Sc [ Sa | In Eﬁ Pt | Fl | € | L lm €e | TI | Dt | Cp | €F |€Co | Ic |[€m
; la k at i lusteri t |miato cause-effect toulmia decisi ti fai iceber, it
histogram scatterpiot dg;;ﬂg:] In I;T:“Inn “:T:;::"’ petri net flow chart clustenag oschmigee prot mep ";::n t:; il concept fan m"::pt B :?p:::
>1t< :=--;;1-< >r< | >@< | >@< >-;:}< >@< | <> | >@< [6) <€> >n< >r< :wﬁ:: <G> | >@< | <> &
Th (Sp [Pa | Tr |(€n | Sy Df  Se So Sn Fo |Ib Pr|Pe Ev |V Hh| I
e Rl I Il Il ol [t el g (Lo P R il = il RN e
c Process Mote: Depending on your location and connection speed it can take some time to load a pop-up picture. version .5
' Visualization © Ralph Lengler & Martin |. Eppler, www.visual-literacy.org
H’ Structure
Visualization >¥< | >@< | >3< | >3< <o> >1t< o >t< | >3< | >4¢< <o> | >i¥< ;}
B overview Su |Pc | St | Oc (Ho |Fd (Ft |[Mq|Ld (Po| S |Sm| s |.T€
L1l 5 il ma| - ishi
- Detail dm:j'l’dlﬂim Pt::nmilg strategy map org:::-:lmn ity s failure. tree quadar:nl tf:g::: Fm =t s-cyche 5 ke r o readmap
&3 Detail AND Overview L >{o}< >Ii< <> <{z}= o >t< | >31< | >41< — >3t< >rt< <>
edgeworth partiolia nm: mintzberg's owicky's affinity decision beg matrix strategy | value chain | hype- stabsholder taps
Convergent thinking i diagram game board | organigraph rnurplg:fglul diagram d!‘!I:I::: anvas rating map diagram




Classification based on
knowledge type
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Practical Cognitive Problems

e How to select and
(concepts, terms)?
* Where to find and how to
)

* How to (meta-
concepts)?



Concept maps
fopicscape
student Edition

* Bubbl.us

» Cayla

« IHMC CmapTool
« COFFEE

« Compendium

» Convilla

* Glinkr

« Hypérgraph

» Labyrinth

« LifeMap

» Visuwords

* VUE (Visual
Undeistanding
Environment)

« yEd|

Concept maps or mind maps?

Bookvar

CharTr

Creately

Ekpenso
Freeplane

Kdissert
Semantik

Text2Mindmap
ThinkGraph
Thoughtex

Tomboy mindmap

VYM (View Your Mind)

WoW (Web of Web)
T. Gavrilova GSOM
HEC

Free information mapping software

Mindmaps

EDraw Mind Map
FreeMind

Mind42

Mindjet

Mind Map Viewer (Eric
Blue)

MindNode

MindRaider

Xmind

Maps of Arguments

* Argunet
* (ohere
Debategraph

*  Prefuse
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http://upsilon.cc/~zack/blog/posts/2006/10/tomboy_mindmap/
http://upsilon.cc/~zack/blog/posts/2006/10/tomboy_mindmap/
https://sourceforge.net/projects/vym/
http://www.webofweb.net/
http://www.webofweb.net/
http://www.webofweb.net/
http://www.argunet.org/
http://cohere.open.ac.uk/
http://debategraph.org/
http://prefuse.org/
http://www.edrawsoft.com/download/EDrawMindMap.exe
http://www.edrawsoft.com/download/EDrawMindMap.exe
http://www.edrawsoft.com/download/EDrawMindMap.exe
http://freemind.sourceforge.net/wiki/index.php/Main_Page
http://www.mind42.com/
http://eric-blue.com/projects/mindmapviewer/
http://eric-blue.com/projects/mindmapviewer/
http://www.mindnode.com/
http://mindraider.sourceforge.net/
http://www.xmind.net/

Dualism of Knowledge Analyst

ANALYST Analytical
skills




Analysts’ Psychological Portrait

Generalist

Sincerity
Friendly Empathy
Leader OPmist = |nterest to other
people
Openess
Analyst
, Field
Humour i
independent
Accuracy
Can Disciplined

listen to



Do their thinking in more
focused regions of the brain

Higher analyticity and field-
independence

Interest to the new
decisions search (hunting)

Better spatial orientation
Better concentration

Worse speech perception

Major cognitive gender _
differences v

D
)
v o/

Have more connections and
stronger cross-hemisphere
links

e Better communicative skills

Better detailing

Hazard minimization, fear of
novelty

Better scope of cognitive
likelihood and distinctions

Mix up «right-lefty (50%)



Summary

¢ Top-managers and I'T-analysts are continually challenged by the
need to analyze BIG DATA - massive volumes, velocities, and
varieties of multilingual and multimedia data.

* Visual representation of the general corporate business concepts
facilitate company personnel understanding of both substantive
and syntactic knowledge.

* A cognitive visual approach to knowledge mapping helps to
manage and innovate corporate knowledge on visionary level of
understanding.

"If only HP knew what it knows it would make three times
more profit tomorrow"

Lew Platt, ex CEO Hewlett Packard
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TABPUJIOBA Tatesina Anb6epToBHA

JIOKTOp TeXHHYECKHX HAyK, Tpodeccop, 3aBey o
Kadeapoi HHPOPMAIHOHHBIX TEXHOIOTHH B MEHE/KMEeHTe
Boicueit mkosb Menepkmenta Canxr-Tlerepbyprekoro
rOCYZIapCTBEHHOTO YHHBEDCHTE IpesiceaaTeb nerepoypr-
CKOro OT/1e/IeHHA POCCHHCKOMN accolHaui HCKYCCTBEHHOIO
HHTEJUIeKTa

OfHH U3 BEAYIIMX POCCHHCKHX CHENHANHCTOB B 061aCTH / I = = / / / \ l -
HHKeHepH H3HaHWiH. 3aHuMaercs pa3paboTkow 6a3 3HaHHHI l = — g ' j - j [—
1 HHPOPMALHOHHBIM MEHE/KMEHTOM boJiee 15 JieT.

YuTaer Kypehl 10 CHCTEMHO-aHATHTHYECKOMY MBIILICHHIO

H HEJKeHepHH 3HanuH. Bejier kopnoparusHbie TpeHuHrH (koMnanuu BAT «British / I ') ‘) / / £d
American Tobacco», Siemens Business Services, « Buanec Muxuaupuar I'pynn», < — \ - ' B )

ITHTHU «Ilporpece» 1 zip.). C 2003 r. NpenojiaeT Kak NpHIIAMEHHEIH npodeccop

B ITepsom Bapimasckom HesaBHCHMOM yHuBepcHTeTe (OusHec-mkose) (Ionsma), N —-— e — —
yuugepeurere Munana (Mranns), yausepenrere npuiiagusix Hayk EVTEK S - \/ ' 3 J \/ l

(Scnoo, Punnauans), TaprycckoM yHEBepeHTeTe. B 2004 -2005 IT. Tpoyia | oy 1\ ' - —
ABTOPCKHH KypC 110 HHKeHepHH 3HAHHI H pa3paboTke HHTE/IEKTYaIbHBIX ~

cucrem B [Tutrebyprekom yrusepeurere (CIIA). J{Baxisl BBIMIPhIBAJIA CTHIIEH/HIO ;
nporpammst Pynbpaiir.

HMwmeer Gosiee 100 HayYHBIX MyOTHKALHI, H3 HAX 55 HA aHTJTHHCKOM A3bIKE.
ITocTosHHbIH aBTOP NPOdecCHOHATBHBIX JKYPHAJIOB « KOPIOpaTHBHbIE CHCTEMBI»,
«ITepconan-MHKC», «Cerepoii xypHan», «&Crpareruu» u p. ABTOpP KHUT
«Vl3pyievenue ¥ CTPYKTYPHPOBAHHE 3HAHUH JUIA 3KCIEPTHBIX cHeTeM» (1991) |
«ba3bl 3HAHKH HHTEJUIEKTYaIbHBIX CHCTeM» (2001), coaBTop yuebnuka « MHpop-
MaTHKa» JUIs 9KOHOMHYECKHX BY30B.

Cdpepa HayIHBIX HHTEPECOB — HHTEJUICKTYaIbHbIe TEXHOIOTHH 1 HHKEeHepH:
3HAHHH.

MYPOMIIEB JImurpuii Unbua

——

Kanyiuzar TeXHHYecKHX HayK, IONEHT KadeAphl NPOeKTH-
poBaHMs KOMIbTePHbIX cucrem Cankr-IlerepOyprekoro
rOCYZIAPCTBEHHOr0 YHHBEPCHTETa HH(DOPMAITHOHHBIX
TeXHOJIOTHH, MEXaHHKH B ONTHKH. OKOHYHI HaKyIbTeT
Texnuyeckol kubepHernku Cankr-Ilerepbyprekoro
rOCYIapCTBEHHOTO MOJIMTEXHUYECKOTO YHUBEPCHTeTa
(1999) u acnupautypy CII6I'Y UTMO (2003).

Hmeer MHOrOJIETHHI ONBIT PYKOBOJICTBA pa3paboTkoi
M BHEPEHHSA CHCTEM HCKYCCTBEHHOrO HHTesUIeKTa. B Teve-
HHE HOCIeIHNX 10 JIeT — BeAyuini paspaborunk paaa UT
komnauuit CI16. AKTHBHO 3aHHMaeTcss KOHCAITHHTOBOH
JIeATENILHOCTRIO.

Aetop Gozee 30 neyaTHsIx paboT, B TOM YHCJIE YeThIpeX y4eOHbIX MOCoOHH
0 HHTEJUIEKTYAIbHBIM CHeTeMaM. YnTaeT Kypesl 1o Ancunminaa « MHTe/exTy-
JIbHBIE CUCTEMBI».

Cdepa HayMHBIX HHTEPECOB: HHTEJIEKTYaJIbHBIC CHCTEMBI, yIpaBJieHHe
3HAHUAMH, MOZIE/IH IIPE/ICTABJICHHsA 3HAHHH, TPOEKTHPOBAHHE.,
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That’s IT!
Thank you!

v 2

Tatiana Gavrilova
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