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Outline   

 

 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.  
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Foreword 
 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.“  

 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. 

 Companies need to make use of its entire human and intellectual 

capital. Most successful companies are the ones which wisely 

manage what they know. 
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Information Overload (IO) 
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• IO 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. 
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Knowledge Processing and Transformation 

Mess of 

extracted 

knowledge

Mental 

models

Knowledge 

representation

models

M

Ontologies, mind 

maps, concept maps,

decision tables

Frames, 

semantic nets,

productions

Knowledge field Knowledge baseKnowledge

Elicitation Structuring Formalization
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Knowledge

Engineering

Elicitation

Sructuring

Codification
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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. 
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Information 

DATA  

•Factual material used 

 as a basis (Webster);  

•Instances and facts 

characterizing object’s, 

processes and their  

properties 

 

 

 

KNOWLEDGE  

•The body of truths and 

principles obtained by mankind 

from study or investigation 

(Random House Dictionary) ; 

•Rules,  concatenating the data 

and obtained from experience. 

CONTENT 

Unstructured pieces of information :  

letters, images, audio, video 
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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 
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       Кnowledge is well structured Data  
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 Objectives 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  
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Knowledge workers: 

 Top managers, Chief Information Officer 

(CIO), Chief Knowledge Officer (CKO)  

 Analysts, Problem Originators 

 Knowledge Engineers, Cognitive Engineers 

 Knowledge Managers, Brokers 

 System Architects 

 Teachers 

 Researchers 

 

Analytical 

positions 
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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.) 

 “How” is skill, “what” is art.  
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Practical problems 

How to select and define objects 

(concepts, terms)? 

Where to find and how to name 

relations? 

How to create categories (meta-

concepts)? 
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Knowledge  Mapping 

 

K-mapping is as old as the  
first teacher made the first 
figure for explanation. 

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 
through their relationship to 
other concepts.  

 
 

!?
Idea 1# Idea 2

Building 1

Public house

Shopping centre

Skyscraper

Tree
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 k-model 
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K-mapping traditional techniques 

 Graphs, maps, plots, charts 

 Figures  

 Block-schema of Algorithms 

 Wienn set diagrams 

 Business Process Modeling Schema 

 ERD-diagrams, etc. 
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How to do: Visual  Thinking (Brain 

mapping) 

Knowledge 

mapping 

What – 

Knowledge 

How- 

Knowledge 

Where, 

Who, 

When, 

Why, etc. 

Mind-maps 
Concept 

maps 

Decision  

Tables 
Algorithms … … 

Concepts vs. Actions 

(WHAT- and How-maps) 
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3 knowledge stages 

«Gaz» 

«Liquid» 

«Hard» 

«Harder knowledge 

gives more profit» 

Funky business by  

Kjell A. Nordström, Jonas Ridderstråle 
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Mind Mapping 

 Visual structures that help to understand relationships 

of concepts  (Tony Buzen) 

      G
eo

g
rap

h
y

    Language

People

Culture

Policy

   
N
at

io
n

COUNTRY

          CLIMATE

 NATURE
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http://www.mind-

map.com/EN/mindmaps/gallery.html 
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www.mindmap.com/population_and_pollution_mind  
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www.spicynodes.org/images/cookbook/reference/  
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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!  
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Example  “Knowledge Elicitation” 
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Brain - mapping 

•Inspiration 7.6 

•Map it! 2003 (by Tony 

Buzan) 

•MindMapper 4.2. Pro 

•MindGenius Business 

2005 

•Visual Mind 7 

•Mind Pad 1.1 

•Mind manager 

•The Brain  
•http://www.mindmeister.com/  

•http://comapping.com/ 
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Concept map 
 

Concept map is  an oriented graph with 

nodes representing objects/concepts 

and arrows (links) representing relations 

between them. 
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Concept maps  

(or semantic networks)  

 Another  method for organizing information 
visually. 

 

 Format for linking simple ideas to a 
complex scheme. 

 

 Based on the idea that the brain interprets 
meaning from images more easily. 
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Concept map “Bill’s red Audi” 

Bill Smith 

Car 

Gaz Engine 

Audi 

Color 

Person 

Red 

Owner 

Transport 

A
k
o
 

Has_feature 

 

Value 

Passenger 

Number 

≤ 5 

Has_feature 

Instance 
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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 

 Concepts 

 

 Relationships 

 

 Hierarchical 
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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.  

 Bridges short term working memory to long 

term working memory. 

 Can be a powerful organizational and 

evaluation tool. 

 Software: CmapTools 

http://cmap.ihmc.us/ 
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Types of relationships 

 
 Hierarchical (A-Kind-Of, Is-A)  

 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) 
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C-map “Lesson” 
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  Similar approaches 

 Quillian 

  

 Winston  

 Definitional networks  

 Assertional networks  

 Implicational networks  

 Executable networks  

 Learning networks  

 Hybrid networks  

Tatiana Gavrilova 2013 



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 
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-- DocumentDocument AnalysisAnalysis

-- LiteratureLiterature AnalysisAnalysis

Taxonomy of practical knowledge elicitation

methods

KE KE TechniquesTechniques

CommunicativeCommunicative TextologicalTextological

GroupeGroupe IndividualIndividual

ActiveActivePassivePassive
-- RoundRound TableTable

-- BrainBrain StormStorm

-- GamesGames -- ObservationsObservations

-- VerbalVerbal ReportsReports

-- LecturesLectures

-- InterviewInterview

-- QueQuesstionnairetionnaire

-- RoleRole GamesGames
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Good shape principle 
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The Universe of models 
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http://www.visualcomplexity.com/vc/project_details.cfm?id=446&index=446&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=445&index=445&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=444&index=444&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=443&index=443&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=442&index=442&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=441&index=441&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=440&index=440&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=439&index=439&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=438&index=438&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=437&index=437&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=436&index=436&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=435&index=435&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=434&index=434&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=433&index=433&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=432&index=432&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=431&index=431&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=430&index=430&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=429&index=429&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=428&index=428&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=427&index=427&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=426&index=426&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=425&index=425&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=424&index=424&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=423&index=423&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=422&index=422&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=421&index=421&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=420&index=420&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=419&index=419&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=418&index=418&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=417&index=417&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=416&index=416&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=415&index=415&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=414&index=414&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=413&index=413&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=412&index=412&domain=
http://www.visualcomplexity.com/vc/project_details.cfm?id=411&index=411&domain=


Viualization Methods (by Lengler and Eppler) 
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Classification based on  

knowledge type 
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Practical Cognitive Problems 

How to select and define objects 

(concepts, terms)? 

Where to find and how to name 

relations? 

How to create categories (meta-

concepts)? 
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Concept maps 
• 3D Topicscape 

Student Edition 

• Bubbl.us 

• Cayra 

• IHMC CmapTool 

• CoFFEE 

• Compendium 

• Conzilla 

• Glinkr 

• Hypergraph 

• Labyrinth 

• LifeMap 

• Visuwords 

• VUE (Visual 

Understanding 

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)    

Maps of Arguments  

• Argunet  

• Cohere  

• Debategraph  

• Prefuse  

• EDraw Mind Map  

• FreeMind  

• Mind42  

• MIndjet 

• Mind Map Viewer (Eric 

Blue)  

• MindNode  

• MindRaider  

• Xmind 

Mindmaps 
 

Free information mapping software  

http://www.topicscape.com/student-edition.php
http://www.topicscape.com/student-edition.php
http://www.topicscape.com/student-edition.php
http://www.topicscape.com/student-edition.php
http://www.topicscape.com/student-edition.php
http://www.bubbl.us/
http://www.bubbl.us/
http://cayra.net/
http://cayra.net/
http://www.coffee-soft.org/home.aspx
http://www.coffee-soft.org/home.aspx
http://compendium.open.ac.uk/institute
http://compendium.open.ac.uk/institute
http://www.conzilla.org/wiki/Overview/Main
http://www.conzilla.org/wiki/Overview/Main
http://www.glinkr.net/
http://www.glinkr.net/
http://hypergraph.sourceforge.net/
http://hypergraph.sourceforge.net/
http://www.gnome.org/~dscorgie/labyrinth.html
http://www.gnome.org/~dscorgie/labyrinth.html
http://www2.ucsc.edu/mlrg/mlrgtools.html
http://www2.ucsc.edu/mlrg/mlrgtools.html
http://www.visuwords.com/
http://www.visuwords.com/
http://vue.uit.tufts.edu/index.cfm
http://vue.uit.tufts.edu/index.cfm
http://vue.uit.tufts.edu/index.cfm
http://vue.uit.tufts.edu/index.cfm
http://vue.uit.tufts.edu/index.cfm
http://www.yworks.com/en/index.html
http://www.yworks.com/en/index.html
http://www.informationtamers.com/WikIT/index.php?title=Concept_maps_or_mind_maps?_the_choice
http://bookvar.net/
http://code.google.com/p/chartr/
http://creately.com/
http://en.ekpenso.com/
http://sourceforge.net/projects/freeplane/
http://freehackers.org/~tnagy/kdissert.html
http://www.kde-apps.org/content/show.php?content=55242
http://www.text2mindmap.com/
http://www.thinkgraph.com/english/index.htm
http://thoughtex.net/
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/


Communicative    

skills 

Analytical  

skills  

ANALYST 

 

Dualism of Knowledge Analyst 
 

Tatiana Gavrilova 2013 



Analysts’ Psychological Portrait 

 

Interest to other 

people 

Empathy 

Openess  

Sincerity 

Accuracy 

Sociable pedant 

Generalist 
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Major cognitive gender 

differences 

 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 

 

 Have more connections and 
stronger cross-hemisphere 
links 

 Better communicative skills  

 Better detailing 

 Hazard minimization, fear of 
novelty 

 Better scope of cognitive 
likelihood and distinctions 

 Mix up «right-left» (50%)  
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Summary 

 Top-managers and IT-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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That’s IT! 

Thank you! 

Tatiana Gavrilova 

gavrilova@gsom.pu.ru 
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