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Collaboration leads to transparency,
openness and better decision making
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Basic characteristics

" |[nformation overload & cognitive overhead
= Diverse social behavior
— structures, relationships and interactions
= Situational differences
— diverse collaboration modes and paradigms
= Expression of tacit knowledge
" |ntegration of legacy resources

— Data processing and decision making support

i gdicode



Issues to be addressed

= Use of communication and information processing
technology to make collaboration more efficient and

effective
= Work structuring in order to improve coordination

= (Semi-) Automation of data processing

— especially in data intensive situations
= User/group modeling
= Visualization
"= Argumentation & reasoning mechanisms

— rules and procedures for achieving consistency

i gdicode



Services required

" |Information services

— Information search and retrieval, interoperability,
transformation, data mining, ...

= Knowledge Management services

— Knowledge management, metadata, ontologies,
annotation & tagging, opinion mining, ...

= Collaboration & DM services

— Conducting of debates, argumentation, negotiations,
handling of conflicts, sense-making, decision making,
awareness, ...

i gdicode



Communities of practice (1/2)

= Communities of practice (CoPs) are formed for
resolving poorly structured problems, over
which a plurality of views holds

— Diverse group of specialists exchange views
through elaborated discussion

— The objective is to create and use problem-
specific knowledge through the social interaction
of different sources of codified and tacit
knowledge

= gdicode °



Communities of practice (2/2)

dicode

Sense making*

v

Knowledge
creation

v
Decision making

ry

A 4

Issue identification

A

y

Goal
selection

A
A 4

y

Selection and
activation of
conceptual models

A
A 4

y

Information
gathering

A
A 4

y

Operationalization
of models

A
A 4

y

Evaluation
of models

A
A 4




Sense-making

A process of
transformation of
information into a
knowledge
product, including:

a foraging loop
that involves
seeking, filtering,
and extracting
information into
schemas; and

a sensemaking
loop that involves
iterative
development of a
mental model from
the schemas that
best fit the
evidence.
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State-of-the-art and beyond (1/2)

= Collaboration support

— Current tools are “information islands” = increased
interoperability and synergy with third party tools

— Web 2.0 collaboration tools are rather passive media =2
intelligent reasoning services to actively and meaningfully
support collaboration

— Web 2.0 collaboration tools cope poorly with voluminous
and complex data = advanced decision making support
services; building on the synergy of human and machine
reasoning

i gdicode



State-of-the-art and beyond (2/2)

= Decision Making support
— Problem-centric view = emphasis on human-centric view

— No thorough exploitation of underlying knowledge =
knowledge-based decision-making view; building on the
synergy of human and machine reasoning

— Little attention to dialoguing and argumentation =2
argumentation-based reasoning mechanisms

i gdicode 10
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Big Data criticism

With Big Data Comes Big Responsibilities
Technology Review — by MIT — Oct 5, 2011

-

“‘huge data sets are a powerful new tool for researchers,

i - ¥[34 [x but it's easy to be overconfident about what can be
Fle Edt View Favortes Tools Help kL [ 5ecure search o) -
;jFa\:ﬂntEsi {géhttp \og;texnla;h b\og$ {gre;ers com The Greek .., . Meﬁwpo?\ovmégnpowmotlm- Eihata Kaipd: - O kaipde T... BGAI Iearned from them "t researCherS need to SIOW down
[ Howniteote epoto-.._| g avitesarol . [EBranons oot o, [{l¥hsovacones. x| i~ B - = | and think about the methods they use”
[
Special Report: The Future of the Office ',ggrg'g'°9¥|]'

=

technology
reys

Engiish

{= Gartner Says Solving ‘Big Data’ Challenge Involves More Than Just Managing Volumes of Data - Windows Internet Exploren

Danah Boyd (Microsoft Research & Harvard University) and Kate

G2

gartner.com

Crawford (University of New South Wales): “Six Provocations for Big

File Edt Wiew Favorites Tools  Help

_— i Favorites | 5% () hitp—logotexnia-ch.blogspo. .
[ olyes Mo

€T Gartner Says Salving 'Big Data' Challenge I

Doul
sets
insid
as

Spof

key
spe

But

Gartner.

| |
”
T . I Data
7o greekdivers.com The Greek .. /" Merewpohovices npoyvioa,.. - EAMGB Kaipds - O kaipde T... BGM 4
e g g g | M M M M
——ﬁ———-——mﬁ’——————————————1

Solving 'Big Data' Challenge Involves More

-
’X @ [ secure search

Edit  Yiew Favortes Tools Help - -
Y S e p—— Than Just Managing Volumes of Data
D"—‘ - | ol T nslate# (& http: e springerl... | @ New Tab

Gartner Ne|B

PRESS RESOURCES

Event Registration
Events Calendar
Gartner Blog Network
Widens

Fodeasts

Photographs

Gartner Books

Analyst Coverage Areas
Fress Release RSS Feed [

Attribution Guide

ABOUT BARTNER

Products & Services

dicol.

Srenrar Oy Gartner — June 27, 2011

'EXPLORE THECROSSROA S , _ _

IDENTITY MEETS l While big data is a significant issue, the real issue is
I making sense of big data and finding patterns in it that

o S bk e ] help organizations make better business decisions”

Few data scientists happy with current state
. of 'big data' analytics
NetworkWorld — Aug 10, 2011
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The Big Data fallacy

" More data doesn’t mean you will get
“proportionately” more information P

s \

\
\
S
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— In fact, the more data you have, the less /:@
information you gain as a proportlon Q’ 0
X

" The value of big data is often ow \o° &7
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— Its value is in the informatior” \o‘i m provide
\

— Information is only the p~ é@ > {,&“ 4dant portions of
the data, which is a )‘ R, o&nmlmshmg fraction

of the overall data voi. s

7
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Source: http://lithosphere.lithium.com/t5/Science-of-Social-blog/The-Big-Data-Fallacy-Data-Information/ba-p/59250
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Big Data white paper - Feb 2012 (1/2)
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Big Data white paper - Feb 2012 (2/2)

“In spite of the tremendous advances made in
computational analysis, there remain many patterns that
humans can easily detect but computer algorithms have a
hard time finding”

“Ideally, analytics for Big Data will not be all computational
— rather it will be designed explicitly to have a human in
the loop”

“With Big Data, the use of separate systems becomes
prohibitively expensive ... Big Data has made it necessary
to run heterogeneous workloads on a single infrastructure
that is sufficiently flexible to handle all these workloads”.
“It is rarely enough to provide just the results. Rather, one
must provide supplementary information that explains
how each result was derived, and based upon precisely
what inputs. Such supplementary information is called the
provenance of the (result) data”.

“Systems with a rich palette of visualizations become
important in conveying to the users the results of the
qgueries in a way that is best understood in the particular

dicBie
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Dan Suciu, Univ. of Washington

Shiv Vaithyanathan, 1IBM

Jennifer Widom, Stanford Univ.

16



Big Data challenges

Lack of skills/expertise needed to 579,
run analysis on all the data

Too difficult to access all data and FH7
make available to users for analysis

Not effectively using our most 45%
valuable data to drive decisions

Too difficult to analyze and By
understand all of the data

Too difficult to share information 299
and insights with others

Running queries and reports
takes too long 19

SOURCE: IDG RESEARCH SERVICES, AUGUST 2012
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Top benefits of data visualization

Improved decision-making &2

Better ad-hoc data analysis =S

Improved collaboration/ EYY:
information sharing

Provide self-service [EYL)
capabilities to end uers

Increased ROl BELYC

Time savings

Reduced burden on IT E

SOURCE: IDG RESEARCH SERVICES, AUGUST 2012

i gdicode
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Dicode’s main goal

= \What

— facilitate and augment collaboration and decision
making in data-intensive and cognitively-complex
settings

" How

— by exploiting and building on the synergy of
human and machine reasoning

— by deepening our insights on the proper
exploitation of Big Data and related technologies

i gdicode 2



Synergy of human & machine reasoning

proper
orchestration

and exploitation
of each side’s

strengths
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Project objectives

= O-1:To fully understand the current practices and needs of diverse
communities and organizations

= (0O-2:To provide a suite of innovative, adaptive and interoperable services
— 0-2.1: Data acquisition services
— 0-2.2: Data pre-processing services
— 0-2.3: Data mining services
— 0-2.4: Collaboration support services
— 0-2.5: Decision making support services

= (O-3:To provide innovative work methodologies

= (0-4:To ensure usability and acceptability of the above services & work
methodologies and disseminate the project’s results

i gdicode 22



Objectives & milestones

1
M1-month2 !
Overall Project |
Framework Setup E
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M3 - mopth 12 |
! DicodeS vices i
! 1
! 1

_— - -

1
! M4-month15 i! M6 - month 19
I Integrated ! Exploitation &
Suite of :i Dissemination
Services | i: Plan

________________________________

| M5-month18 1 M7-month21 !
' Trials Evaluation :: Revised |
' Report | I SpeC|f|cat|ons i

l

t M9-month28

.I Integrated !
1
1

_____________________________________

Swte of Serwces Il

| M11 - month 36
i Final Dicog
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Overall strategy

= Evolutionary approach
— Stakeholders are actively engaged throughout the project;

— Incremental development (operational prototype versions in month 12;
enhanced versions in month 24; final versions in month 33);

— User requirements to be refined through testing (from all use cases);

— An operational integrated suite of services to be early available for trials and
proof-of concept purposes.

= Two main phases

— Phase | (months 1-18): regs and specs are produced, operational versions of
the Dicode services are developed and integrated, innovative work
methodologies are sketched, and first feedback is collected;

— Phase |l (months 19-36): specs and overall conceptual framework is revised,
Dicode services and integrated suite offer advanced capabilities, work
methodologies turn to best practices and innovative work guidelines, Dicode
outcomes continue to be thoroughly tested, while the final evaluation via use
cases and the overall project’s evaluation take place.

= 0dicode 24



Use cases

= Carefully chosen to:

— address clearly established problems, widely recognized in industry
and academia;

— cover the full range of features and functionalities of the project,
while representing alternative collaboration and decision making
paradigms

= UC1: Clinico-Genomic Research Assimilator

— collaboratively explore, evaluate, disseminate and diffuse scientific
findings and results

= UC2: Trial of Clinical Treatment Effects

— making clinical decisions in drug trials by combining datasets from
patient results and different scan modalities to reveal the
effectiveness of a drug within a trial

= UC3: Opinion mining from Unstructured Web 2.0 Data

— analysis of the voluminous amount of unstructured information
existing on the Web; data primarily obtained from spidering the most
popular social Web sites

i gdicode 25






The Dicode architecture

NN
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application &
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The Dicode Workbench

‘dicode

Add Services Save Config  Workspace Info  Help  Ext
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Dl Coila;  feed Mind-map view Forum view Argumentation view New Collaborative [ Prostate cancer: Aternatve treatment [ |rﬂ history baCKI =
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Active Workspace: Prostate cancer: Alternative treatment
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Search term
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Collaboration workspaces
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Collaboration workspace: Forum view

Forum view of workspace: SD service > Prostate cancer: Alternative -4
treatment ;

Post Reply Relevant discussions
Author Message

ﬁ Avoids radiation side effects from radiation

Posted on 10/23/2012 5:09 PM

¢¢quoTE

Avoids site effects from radiation therapy or prostatectomy

Physician
Physidian

Requires close monitoring
Posted on 10/23/2012 5:11 PM

¢¢quoTE
jane Requires close monitoring (regular digital rectal exams, PSA tests, and prostate
Jane Monroe biopsy) to monitor for signs of progression
i Proven solution

Posted on 10/23/2012 5:16 PM

"°

({3

QUOTE
Urologist Proven to reduce prostate cancer death rates
Urolgist
Y Accurate staging

§ Posted on 10/23/2012 5:17 PM

e

Ul’OlOgiSt Removed tissue allows accurate stating. This is very important.
Urolgist

QUOTE
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Collaboration workspace: Mind-map view

Active Workspace: Comparative NGS vs Gene Expression Tamoxifen data

®

Alics

2012

Work with
gene-expression d...

Supplementary information
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Steph... b
@ 20 Nov 2012 (C) (k) Steph...
Alice : 22 Nov 2012
Clinical Information John... Q\ = Jim Smith
20 Nov N 23 Nov 2012
2012
Bilogical background Important publications
Nesl Steph...  gnd di.
23 Nov 2012

Interesting article

@

Jim Smith
22 Nov 2012

Neal
Steph...
23 Nov
2012

Provide representative
data...

Confront ambiguities

: extra data

Neal
Jim Smith Steph...
22 Nov 2012 20 Nov

2012

Consortium data
Search for necessary

datase...
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Collaboration workspace: Filtering items

Get items created by users: [~ Get items modified by users:

Login Full name Login Full name
‘'sysadmin \Dicode Administrator \ Ineal Neal Stephenson
tzagara Manolis Tzagarakis
alice Alice Johnson
[ jsmith Jim Smith
ggoldln

Select mime types: (4] Select ktypes: (]

Mime type
‘htm \

(== unknown

@ comment
@ note
% data_mining

EIEIEIERE

Item creation date: 20/10/2011 - 14/2/2012
"

Argumentation level: 3

Title:

[ Filter ] [Cancel

i gdicode



Collaboration workspace: Proactive help

Actrer Workspace: Participants and Procedures

Dtgect sdded 00 wockspale

D Age 2003

i gdicode

33



Collaboration workspace:

Formal view
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RSN HoR 55
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=1 _Work with gene-expression data i alice
i - W _tusment the senomic data @ alice
=l _Consider also NGS data :: neal
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Report

-
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Collaboration workspace: Other views
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MAUT Results - Alternatives Ranking

4. ArrayExpress
5. Microarrays
6. GEO is highly populated

7. Gene Description

8. Supplements for datasets
9. Support for R

10. Data analysis tools

AHP Results - Alternatives Ranking

4. Links to GEO-profile expression data
5. Support for R

6. Supplements for datasets

7. GEO is highly populated

8. Stanford Microarray Database (SMD)
9. Gene Expression Omnibus (GEQO)
10. ArrayExpress

LEXIC Results - Alternatives Ranking

4. Microarrays

5. Gene Description

6. Supplements for datasets
7. GEO is highly populated
8. Support for R

9. ArrayExpress

10. Data analysis tools

Set weights

Scoring based on weights:
0.25 (item Rating)

0.35 (Relations)

0.20 (User Score)

0.20 (Likes/Dislikes)

Set weights

Details.
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Decision Making view

WSM Resuifs - Alternatives Ranking ( Set weights J
[ Details ]
[ Plot ]

Scoring based on weights:

0.25 (Item Rating)
0.35 (Relations)
0.20 (User Score)

0.20 (Likes/Dislikes)

Lexicographic - Setting priorities
Drag to move most important factors on top
Rating
Relations
UserRating

LikesDislikes

[ Calculate-] [_Close ]

dicode

AHP - Setting relative weights

2 Alternative comparison
wrt ‘Rating’

Alternative comparison
wrt ‘Relations’

Alternative comparison
wrt '‘User Rating’

5 Alternative comparison
wrt 'Likes/Dislikes'

Step 1 - Features comparison

Items compared Relative Importance
1 |Score/Relstions 15
| 2 |Score/UserRating k)
‘ ?\ Score/LikesDislikes '7
‘ - iRVerlstions/Uset;latier 3
: 5 ViReIstions/LitesDisliI!es :9
& |UserRatinglLikesDislikes 17+
|l o @ Page 1 off

m Calculate Cancel
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Workspace analytics view

Summary view of workspace "Clinico-genomic research: which public repositories to use in order to augment our gene expression dataset:

Workspace created on: 10/17/2011 8:27:46 PM
Total submitters: 5
Total relations: 12
Total objects: 20

a
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The Dicode Workbench

‘dicode
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Integrating services (1/2)
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ntegrating services (2/2)
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Data mining services (1/3)

Forum Summarization service

— takes a cluster of discussion threads (from various web forum types) as input and identifies the most
prominent terms (topics)

= Subgroup Discovery service

— searches for subgroups in any user provided data by searching the rules that cover many target
value examples and few non-target value examples

=  Recommendation service

— recommends similar users or documents from different types of log file data based on similarity
models learned by using appropriate algorithms

=  Blog-preprocessing service

— returns a condensed representation of weblog entries containing only significant nouns

= Topics service
— aims to give the user a quick overview of the thematic content of a document collection

= Keytrends service

— returns metadata about Tweets on a selected day; in each case, the top 100 (or less) values are
returned.

=  Twitter preprocessing service

— returns a condensed representation of Tweets containing only significant nouns. Optionally, one can
query for a search term (a regular expression).

= gdicode “



Data mining services (2/3)

<« dicode
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Data mining services (3/3)
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Evaluation issues

= Two evaluation rounds
— Questionnaires and interviews
— 76 and 30 users involved

" |nput from 3 distinct use cases
= Positive feedback

— functionalities related to the evolution of collaboration
and provenance of associated data

— different manners of sharing or discussing data and results

— ease of communication and strong data/information
archiving features

— integration of data mining results

= gdicode &



Collaboration and decision making (1/2)

= Lesson 1: Alternative views of collaboration may
significantly tame the complexity of data-intensive
workspaces.

— in such environments, formality in managing collaboration
should not be considered as a predefined and rigid
property, but rather as an adaptable aspect that can be
modified to meet the needs at hand.

= Lesson 2: Collaboration and decision making services
should not be regarded as ‘application islands’.

— Seamless interoperability is a crucial factor for their
adoption and success.
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Collaboration and decision making (2/2)

= Lesson 3: Effective collaboration and decision making
requires appropriate mechanisms tailored to the
needs of each use case.

= Lesson 4: Data analytics is an iterative exploratory
task which requires multi-perspective view support.

= Lesson 5: Integrating data mining into collaboration
support services makes the collaboration discourse
more understandable and greatly facilitates
collective sense and decision making in data-
Intensive environments.
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Data Mining (1/2)

= Lesson 6: MapReduce is not always the best choice
for Big Data.

— A combination of batch and stream processing frameworks
is suggested, which combines instant stream processing of
incoming data and in-depth processing of batches of data
for final results.

— Lightweight stream-processing frameworks like Storm
seem to fill a gap in Big Data scenarios and serve as an
easier solution for large-scale text mining.
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Data Mining (2/2)

= Lesson 7: Meaningful data visualization is highly
Important.

= Lesson 8: Knowledge extraction yields results which are
often hard to interpret.

— For instance, pattern interpretation is a time consuming task,
since human experts must manually review the patterns.

— Explore statistical characteristics without losing statistical

descriptiveness.

e E.g. the statistical quality of pattern to output the k top-quality
patterns.

— Take into account user feedback in the process.
e E.g. enable them include/exclude certain attributes from the search
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concluding ...
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Advancing the state-of-the-art

= Synergy of human and machine reasoning

— Intelligent techniques for semantic data exploration

e Summarization techniques for processing large & complex semantic data

— Exploitation of collective intelligence in parameterizing data mining solutions,
selecting the appropriate data sources, and interpreting data mining outputs

— Preserving provenance of decision making
— Appropriate visualizations of collaboration towards problem solving

" Practical success of data mining solutions

— enabling users to guide and control the data mining process and include their
domain knowledge

— more compact and semantically-enriched data mining results

— the overall usability of the data mining system, in particular the ability to re-
use existing solutions and built upon documented decision provenance

= gdicode o1



Big Data challenges (revisited)

Lack of skills/expertise needed to
run analysis on all the data
Too difficult to access all data and 1A
make available to users for analysis

Not effectively using our most
valuable data to drive decisions

Too difficult to analyze and YL
understand all of the data

Too difficult to share information
and insights with others

Running queries and reports
takes too long

SOURCE: IDG RESEARCH SERVICES, AUGUST 2012

User-friendly environment;

_________________________________________

___________________________________________

Easy access through the
. Dicode Workbench and
. integrated services

___________________________________________

___________________________________________

' Semantically-enriched data;
Knowledge-based decision

___________________________________________

___________________________________________

Multiple collaboration

___________________________________________

Intelligent data mining &
collaboration support
solutions;

Integrated reporting

g |

dicode

based reasoning

___________________________________________

' views; Argumentation-

Dicode’s Collaboration Services;
Exploiting the competences of all |
stakeholders to meaningfully
. confront various information
' management issues

____________________________________________________
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Last notes ...

= Responding to technologies
— Better understanding of big data ...
— Better understanding of cloud ...
— No free lunch ...
— One size does not fit all ...

— Exploiting the information growth by ensuring a flexible,
adaptable and scalable information and computation
infrastructure;

= Getting broader
— Generic Dicode framework
— Dissemination and exploitation activities

i gdicode
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>nUelwpa lotoptkou Ekdooewv Epyou

To mopov €pyo amnoteAel tnv €kdoon 1.0.



2NUELwpa Avadopag

Copyright Navenotuto Natpwv, Nikoc KapakamnAidbng « Mehétn
MNeputtwoewv otn AfPn Anopacewv: Mastering Data- Intensive
Collaboration and Decision Making». Exdoon: 1.0. Natpa 2015. AlaBgoipo
aro tn diktvakn StevBuvon:
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nuelwpa Adelodotnonc

To TtapoOv UALKO dLatiBetal pe toug opoug tne adetag xpriong Creative Commons
Avadopa, Mapopota dStavoun 4.0 [1] N petayeveotepn, AeBvric Ekdoon.
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2nuelwpa Xpnonc Epywv Tpitwv

To Epyo auto KAVEL XpAon TwV akOAoLBwV Epywv:

Awadavela 22:

https://www.flickr.com/photos/piero/151739521/

Awadavela 24:
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2nuelwpa Xpnonc Epywv Tpitwv

To Epyo auto KAVEL XpAon TwV akOAoLBwV Epywv:

Awadavela 29:

https://www.flickr.com/photos/44704258 @N06/5252531705/

Awadavela 47:

https://www.flickr.com/photos/43343237@N04/5593973222/

Awadavela 53:

https://www.flickr.com/photos/37644759@N02/7128606893
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* tn 6NAwon Alatipnong ZNUELWHATWY

" 10 Znueiwpa Xpnong Epywv Tpitwv (edooov urtapxet)
nall e Tou¢ cuvoOEVOUEVOUC UTIEPCUVOEGHOUC.



