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Galileo Galilei
Co to vlastne robil?




CERN - LHC

Co to vlastne robia?

"
CERN
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Teda — ¢o vlastne robi-li/a?

Naplanovali experiment

Nazbierali data

Vyhodnotili data (premenili ich na informacie)
Urobili zavery (ziskali znalosti)



Co zvylajne robime dnes?

MODULARNY AKADEMICKY 1om SK
INFORMACNY SYSTEM

TECHNICKA UNIVERZITA /g
V KOSICIACH L_l‘

Otazky a pripomienky: mais@helpdesk tul



/vyCajne ...

e Zbierame data (v nesmiernom rozsahu)
* Bez nejakého explicitného planu

* Tieto data predstavuju informacie a obsahuju
znalosti
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ERP (OLTP)
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ERP (OLTP)
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Operational System

~=A|'.’

ERP System

sulc‘sﬁ)rce

CRM System

o
ol ]

Flat Files

@

L Third Party Data 5

Data warehouse

Architecture
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Business Intelligence
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Gartner Hype Cycle
(kde je ERP, DM, BI?)

Cognitive Expert Advisors
exPec‘%ggggw Home Machine Leaming
ﬂ Shsdiarais Sonaro-Deﬁ\odvm
obots Autonomous
| M-cro%:taangenwrs Nanotube Electronics
Gesture Control Devices Software-Defined Anything (SDx)
i loT Platform
Commercial UAVS (Drones)
Affective Computing
ISmant Data Discovery

Virtuad F"crsonal Assistants
Brain-Computer Interface
Convetsabmgl User Inlerfaces
Volumetnic Displays

Smart Workspace

Personal Analytics

Quantum Compuling

Data Broker Paa$S (dbrPaasS)

Neuromorphic Hardware
Context Brokering
| 802.11ax

Natural-Language Question Arswering

Enterprise Taxonomy and Ontology Management

Virtual Reality
Augmented Reality

General-Purpose Machine Intelligence

40 Printing
Smart Dust

As of July 2016

Innovation Ewak of Trough of Plateau of
Trigger Ex:;;'é;t‘;:lins Disillusionment Slope of Enlightenmant Productivity
time »
Years to mainstream adoption: obsolete

Olessthan2years ©2toS5years @ 5t 10years A morethan 10 years & before plateau

Source: Gartnor {(Juy 2016)
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Gartner Hype Cycle 2005

2005
Blometric Identity Documents Key: Time to Plateau
BPM Suites
O Less than two years

‘ P2P VolP
© Two to five years

Desktop Search
® £ive to 10 years

;lnkjot Manufacturing
Electronic Ink/Digital Paper ~O

Model-driven Approaches

& Linux on Desktop for Mainstream Business Users
Micro Fuel Cells A More than 10 years

Internal Web —

Carbon Nanotubes £
Podcasting O Really Simple Syndication Servioss
Text Mining l Grid 4 Blometric User Identification Tols::;;'; f::?m‘g’:n:::
Augmented Reality Computing %, corporate blogging oyl e
Business Vol Text-to-
Process Wikis - 802.16 2004 WIMAX Speech/
C:,';gfa g 2 Organic Light-Emitting Devices Speech
Semantic Web Web Services. & Mesh Networks—-Sensor Business Rule Engines Synthesis
Enabled
) Location "Aware" Applications

Business
Models

A\ Prediction Markets

4G

Handwriting Recognition
Video Conferencing

A, Quantum Computing e {pEsENg)
{\ DNA Logic Service Oriented :B:‘: pe
Architecture (SOA) ablet
Internet micro-payments Draft as of July 27, 2005

Gartnelfl
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Gartner Hype Cycle 2000

Hype Cycle 2000
xwmy WAP Wiroloss
W ASPs Key
. Wil reach the “plateau” In
Voice Portals Wedtops O Loss han two yoars
Biometncs Blualooth @ Twoto five years
R Five 1o 10 years
=(J Enterprise Porlals | @ storg than 10 yoars

Java
Language

Degital Ink

Synihetc
Charmaclers

DS/ Cable

Audo Minng

Voice over IP

Quantum :
Computing _— Micropeyments
ok O
Technology Irflatad Trough of Slope of Plateau of
Trggar Expsctatons  Disiflusionment Enlightenment Producthvity

Maturity >
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Salary comparision

http://www.computerworld.com/article/3169
664/it-careers/13-tech-jobs-that-pay-200k-
salaries.html

http://www.computerworld.com/salarysurvey
/breakdown/2016/joblevel/3
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TECH FORECAST 2017 . SPECIAL REPORT .

Top 10 skills Programming/ Web
respondents plan application development 26%
to hire for in the development
next 12 months: Database

Help desk/ administration 25%
Source: Cofnputerworld’s tECh Support

Forecast 2017 survey

~ of 196 IT managers, - pr()ject
directors and executives. Secur'.ty/ managen]ent 250/0
compliance/
governance Big

data 25%
Cloud/Saas

Mobile
Business applications
intelligence/ and device
analytics management 21%

> COMPUTERWORLD

Zdroj: http://www.computerworld.com/article/3147427/it-skills-training/10-hottest-tech-skills-for-2017.html



Harward Business Review

Sexiest Job of the 21st Century?

- E% Q SUSICAE ) 'w & SN N

WHAT TO READ NEXT

Data Scientist: The
Sexiest Job of the 21st
Centu ry Data Scientists Don't Scale

W Thamas H, Davenport and (

ntial Principles for Understanding

VIEW MORE FROM THE

hen Jonathan Goldman amived for work in June 2006 at

bad? October 2012 Issue
Linkedin, the business networking site, the place sull felr
L
like a start-up. The company had just under 8 million Harvard
T Business
members Review

invited their friends and colleagues to join. But users weren't seeking out

accounts, and the number was gro quickly as exis

connections with the peopie who were aiready on the site at the rate

executives had expected. Something was apparently missing in the social

£2 .27 newiETER ron none | sussCuBE - saver




Wikipedia

* Data Science is an interdisciplinary field a
processes and systems to extract knowlec

pout
ge

or insights from data in various forms, either

structured or unstructured, which is a
continuation of some of the data analysis
fields such as statistics, data mining, and
predictive analytics, similar to Knowledge
Discovery in Databases (KDD).



https://en.wikipedia.org/wiki/Knowledge
https://en.wikipedia.org/wiki/Data
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Predictive_analytics
https://en.wikipedia.org/wiki/Knowledge_Discovery_in_Databases
https://en.wikipedia.org/wiki/Knowledge_Discovery_in_Databases

“Doing the
right things”

“Doing things right”

Podstata

WISDOM

“My?"
“What is best?"

KNOWLEDGE

INFORMATION

20



Podstata (analogia)
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MALE, 30-45,
{ HYBRID CAR OWNER,
EARLY ADOPTER,,,

=\ THE MoTHERLODE!!

——r ™
; . ”"‘E oF - /. /
NEINITE DATA >
” N \
f - £

Audience Data Mining

22



Wikipedia (pokr.)

* Data science employs techniques and theories
drawn from many fields within the broad areas of
mathematics, statistics, information science, and
computer science, including signal processing,
probability models, machine learning, statistical
learning, data mining, database, data
engineering, pattern recognition and learning,
visualization, predictive analytics, uncertainty
modeling, data warehousing, data compression,
computer programming, artificial intelligence,
and high performance computing.
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https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Statistics
https://en.wikipedia.org/wiki/Information_science
https://en.wikipedia.org/wiki/Computer_science
https://en.wikipedia.org/wiki/Signal_processing
https://en.wikipedia.org/wiki/Probability_models
https://en.wikipedia.org/wiki/Machine_learning
https://en.wikipedia.org/wiki/Statistical_learning_theory
https://en.wikipedia.org/wiki/Statistical_learning_theory
https://en.wikipedia.org/wiki/Data_mining
https://en.wikipedia.org/wiki/Database
https://en.wikipedia.org/wiki/Data_engineering
https://en.wikipedia.org/wiki/Data_engineering
https://en.wikipedia.org/wiki/Pattern_recognition_and_learning
https://en.wikipedia.org/wiki/Data_visualization
https://en.wikipedia.org/wiki/Predictive_analytics
https://en.wikipedia.org/wiki/Uncertainty_modeling
https://en.wikipedia.org/wiki/Uncertainty_modeling
https://en.wikipedia.org/wiki/Data_warehousing
https://en.wikipedia.org/wiki/Data_compression
https://en.wikipedia.org/wiki/Computer_programming
https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/High_performance_computing




Big Data

3V = V0|ume, VQIOCity (stream)

and Va riety (structured, semi-structured and unstrucutred)

4V = 3V + Veracity (swm)
5V = 4V + Value (oractLe?)



Big Data (IBM’s 4V)

As of 2011, the global s«ze of

1 estimated that data in healthcare was
2.5 QUINTILLION BYTES ShlmRsC Do

g T e 150 EXABYTES WEARABLE, WIRELESS
of data are created each day | TR BILLIDN GICABYTES HEALTH MONITORS

FOIJ:R V,S & — HOURS OF VIDED
of Big el

By 2014, it's anticipated
there will be

420 MILLION

40 ZETTABYTES

|43 T IN GIGASTTES |

of data will be crested by
2020, an increase of 300
fimes from 2005

6 BILLION
PEOPLE
have call
phones

are watched on
YouTube each month

30 BILLION
PIECES OF CONTENT
are shared on Facebook
i every month
! US v sttt 400 MILLION TWEETS
A\ 100 TERABYTES n LI L{] are sent par day by about 200
H ' .y | 100,000 GIGABYTES a million monthly active users
WORLD POPULATION: 7 BILLION ' of data stored

) int | Volume,
Velocity, Variety and Veracity

Modern cars have close to

100 SENSORS

The New York Stock Exchange
captures

1IN 3 BUSINESS Poor data quality costs the US

LEA

’\ _— economy around
A N ) "
1 T8 OF TRADE L NG st oo e scn s ' | TRILLION /
= don't trust the information 2
=" essy
INFORMATION Sk ol S e presegre they use to make decisions

during each trading session

Velocity

ANALYSIS OF
STREAMING DATA

Veracity

TM MILLION IT JOBS \ ‘..\ ’ y UNCERTAINTY
- OF DATA

~s-
By 2016, it is projected Q Q in one survey were unsure of
there will be Q how much of thesr data was
! naccurate
18.9 BILLION o= i
NETWORK

convections YYYY = i

YNNYYYY
eene LU

Sources: McKinsey Glatia! Institiute, Twitter, Cisco, Gartner, EMC, S4S, 184, MEPTEC, GRS
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Big Data (IBM’s 4V

Extracting business value
from the 4 V's of big data

=
coprib ey hed e
T e 1 S

e value of you 3 daia
ibm.co /technologyplatiorm

1
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Big Data 5V

Volume Velocity
» Terabytes « Batch
+ Records/Arch « Real/near-time
+ Transactions * Processes
« Tables, Files « Streams
Variety i Value
5 Vs of . |
« Structured . % » Statistica
« Unstructured (il Blg Data ~/ + Events
« Multi-factor ety % « Correlations
« Probabilistic * Hypothetical

. . . . .

Trustworthiness

Authenticity

Origin, Reputation

Availability
Accountability

Veracity

28



Big Data 7V

From the traditional 3-4 V's oura plngers
towards the 5-7 V's A

Value

Volume

Big.\”ﬂ?ml Velocity v0| u mg

Viscosity

Variety V|Suallzat|0

Veracity

e AtoS

——

—ﬁ:‘ —_—

—variabilitfZe==="variety

veracity




Big Data

0|SK TARGET
LI —

s

LARGER cONTINUES Sfmm om] TIGNERS Wﬂm WWIN ms G
ms COMPLEX e INT[RN[T é“ﬁﬁsﬁg “CHNU[“G“S i e
ANMY"CS G g N0 L

PETABYTES ESBHW&R[ = E
YTl ot =

ST(]RI\G[S'ZE T
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NoSQL a NewSQL

* NoSQL (nie Ne-S@k ale NotonlySQL !!!)
— Key value
— Document Store
— Column store
— Graph

* NewSQL

— class of modern relational database management systems
that seek to provide the same scalable performance of
NoSQL systems for online transaction processing (OLTP)
read-write workloads while still maintaining the ACID
guarantees of a traditional database system
(https://en.wikipedia.org/wiki/NewSQL)



https://en.wikipedia.org/wiki/Relational_database_management_system
https://en.wikipedia.org/wiki/Database_management_system
https://en.wikipedia.org/wiki/NoSQL
https://en.wikipedia.org/wiki/Online_transaction_processing
https://en.wikipedia.org/wiki/ACID

NoSQL CAP theorem

It is impossible for a distributed computer system to
simultaneously provide more than two out of three of
the following guarantees:

* Consistency - every read receives the most recent write or an error

° Availability - every request receives a (non-error) response — without
guarantee that it contains the most recent write

* Partition tolerance - the system continues to operate despite an

arbitrary number of messages being dropped (or delayed) by the network
between nodes

Zdroj: https://en.wikipedia.org/wiki/CAP_theorem


https://en.wikipedia.org/wiki/Distributed_computing

Data Lakes

The method of storing data within a system or
repository, in its natural format, that facilitates
the collocation of data in various schemata and
structural forms, usually object blobs or files.

Why natural format?

https://en.wikipedia.org/wiki/Data_lake
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https://en.wikipedia.org/wiki/Data

Priklady nasej z praxe

Co aktudlne robime



Kozmicka fyzika

Struéne, pridu porozpravat zo SAV



JEM-EUSO

International Space Station (ISS)

f o
> _

JEM-EUSO

W
UV photon

Extensive Air Shower (EAS)
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JEM-EUSO (pokr.)

FOCAL
SURFACE
7 DETECTOR -

weE
e T

!
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Vplyv kozmického pocasia na ...

sentiment obyvatelstva (globalny sentiment);
vyskyt diagndz (infarkty, presnost dat);
vyskyt udalosti



Inteligentné siete
Smart Grid (PowerEng+IT)



>N

Co sme za




Co zazivame

41




Simulacné modely pre analyzu
inteligentnych sieti (Smart Grid)(1)

T Y
g‘l -}
L ITY
-.“.'-__ Mol =

-

e
-

N llllg"."ll'
-t '? o 2 €€ m 1eg

i
on!
]

Time range: 4 »  Mon, 4 August 2014 - Sun, 10 August 2014

1200

1000
800

=

4

— 600

—

Q

=

]

o

Aug 4 Aug 5 Aug 6 Aug 7 Aug 8 Aug 9 Aug 10
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Simulacné modely pre analyzu
inteligentnych sieti (Smart Grid)(2)

asmxs ’ In s OutA A ‘—‘
powergs X sOutB InBpR |
SO C InGC
Meter1
’ In OutA hnA
£ WOuB MBp————+
SOoulC InCp
Meter2
’ Inke sOulA AP
B0 OB InBp—s
90Ul C InCp
Meter3
|-} «OulA hApM
Byt SOutB InBp—
Strana dodavatela S0t G InC
Metard
- dna  ouab
B inB OulB
InC OutlC
Trojfazove elektricke ~ Elektromer Strana spotrebitelov
napatie
400 V230 V

DP: Zsolt Zsdéka: Simulacné experimenty pre inteligentné siete. 2015



Simulacné modely pre analyzu
inteligentnych sieti (Smart Grid)(3)

Jednotlivé spotrebice (ukazka domacnosti)

Digestor

Kamwvica

DP: Zsolt Zsdéka: Simulacné experimenty pre inteligentné siete. 2015



Urcenie filmu, podobnosti programov (1)

1 1, 1, 1 1 1 1, / ™ 1, 1
—\ v AR Iy )Y ‘
) \
WA | :
v v

Obrazok 8 —6 Dva profily spotreby pre rovnaké video s mnozstvom tmavych scén

DP: Tomas Mak: Identifikacia prehravaného filmu na zaklade profilu spotreby
elektrickej energie televizneho prijimaca. 2016
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Urcenie filmu, podobnosti programov (2)

Philips 32PHH4100/88
Nahravky | A B G D E
A 048 10,23 |-0,01 |-0,25 | 0,23
B 0.12 1053 | 0,00 |-007]0.12
Tesla S 7090 TSP2 C -0.19 | 0,09 | 0,37 | 0.29 | -0.16
D -0.06 | -0.07 | 0,11 [ 044 | 0,02
E 0.10 | 0,12 | 0.09 | -0.17 | 0,55
Samsung UE40D5003
Nahravky | A B | C D E
A 0.12 | -0.20 | 0,01 |-0,05| 0,04
B (W, 0.15 | n,m‘{ -n.nlv -n.nTﬂ
Tesla S 7090 TSP2 C -0.07 [ 026 | 0,00 | 0,05 |-0.09
D -0.08 [ -0.03 | 0.00 | 0,07 | 0,02
E -0,04 | -0,15 | -0,12 | -0,12 | -0,02
DP: Tomas Mak: Identifikacia prehravaného filmu na zaklade profilu spotreby .

elektrickej energie televizneho prijimaca. 2016




DalSie ulohy

Security



Bioinformatika



Genomika

49



Co napr. (uz?) vieme ziskat z gendmu?

Modeling 3D Facial Shape from DNA
https://www.newscientist.com/article/mg22129613-600-genetic-mugshot-recreates-faces-from-nothing-but-dna/
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https://www.newscientist.com/article/mg22129613-600-genetic-mugshot-recreates-faces-from-nothing-but-dna/
https://www.newscientist.com/article/mg22129613-600-genetic-mugshot-recreates-faces-from-nothing-but-dna/




-OMmICS

* https://en.wikipedia.org/wiki/Omics

— Genomics

— Transcriptomics [N - 4 ~
— Proteomics 2

— Lipidomics

— Metalobomics [ ]

(N

> Proteins ikt

] A AL ) 1

(I |

I

I\

I

: 3 Amino Lipids
- Nucleotides (Uipidome)

Metabolites

L

Phenotype/Function
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Naco je to dobré?




Personalizovana medicina
Data mining v proteomike



Hmotnostna spektrometria

55



Proteiny a MS

Primary Protein Structure
is sequence of a chain of amino acids
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,Biomarkery“

Lot
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Realny zivot

* Podpora spracovania dat — data engineering



Spracovanie fluorescencnych
spektralnych matric
biologického materialu



Fluorescencia
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Spektra - biomarkery
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Pocitacova lingvistika
Computational linguistics



Vymedzenie posobnosti

Aplikacia informacnych technolégii na
spracovanie prirodzeného jazyka

naturallanguage
processing
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Ulohy

strojovy preklad (asi top doména)
dolovanie informacii (text mining)
korektory pravopisu, gramatiky (len pripady)

budovanie lingvistickych zdrojov pre SK
(morfologicka DB, retrogradny, MWE,
WordNetSK)

Urcenie autorstva textu



Ulohy 2

Lexikalna analyza
— Lematizacia

— Steming

— |dentifikacia entit (napr. nazvy)

Syntakticka analyza
Sémanticka analyza

=| Desktop Editof

= File Edit Search ©Options Window Help

FILENAME: wbfile4
tree_prn{[the,man,sees,in, the, house])

Beginners Workbook in Computational Linguistics
PROGRAM FILE: workBo2

Prolog Function Name: tree_prn(LIST)

LIST = [the,man,sees,in,the,house]

/ \
hp up
I_ S
PN / \
det n v []+]
| | | .
| | | / A\
the man sees p np
I -
7 \
in det n
|

the house




Témy

Budovanie morfologickej databazy:
— harvesting dat
— urcenie morfologickych atributov

Slovniky (korenovych morfém, retrogradny)
Kontrola pravopisu a gramatiky

Viacslovné pomenovania (MWE)
WordNetSK

Prepis numeralov

Hodnotenie kratkych odpovedi

Urcenie autorstva textu

Adaptacia nastrojov pre slovencinu

Analyza sentimentu (,,nalady”, postoja)



Schéma aplikacie text mining-u

Document
Collection

Enowledge

—

Documents
retrieval and

Preprocessing

Decision
Support

—

Text analysis

Extraction

Categorization

Clustering

Summarization
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FULL-TEXT SEARCH (FTS)
ENGINES

Documents |

stagmg area

LOADEE

¥

sectloner

v

word-breaker

FPRE-PROCESSING

stop-word
filter

dimension
reduction

INDEXER

document-terms
mdex

term-dociument
mvertad index

phase-mdex

Indices

Lexicon

Query

QUEEY ENGINE

parsing

v

optimization

v

executor

POST-PROCESSING

qUETTY
refinement

4

ranking

Cutput
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Morfologicka databaza

IDtEC

Bemalae T Obce 7 Priezviska UL T locutio T sk-cs [ sk-en M substantiva

Wisledloy hl'adama pre; otec

Majdi |Stratégia:|Presne vlv: MEss814 CPsP [M3557-AG CISS8I-HL T sCs 853 85T Mwa CHSSI-V T —

Paradiginy podstatnych mien. Viac mformaci

Otec
muFsky rod, Avotne, jednotné Eslo, substantivna paradigma

i Q’eden)'Otec ' ks a oblizla si prsty. 3ol Otec jej dokonea priniesol i more. e
20 (hez)iOtca etnické fisthy. A tak potomei Otca  vlasti Sistia svoju krajinng aj o
3 (%) iOtcn Ze ldskavo vEetko zmiemajed, i Oteu | Duchu Bvitému, s ktorgmi vedne o

3 () :Otcovi | Amerike, kam sa vrbral za prdcou. Oteovi vEak jeho matka, moja stard mat” o+
4 fwidim) iOtca prekrdsoymi svetlimd vlasmi. Otca  si pamdtal nevelmd jasne ako me-H
50 fhe)iOtEel dokdZeme odekat’ bez chib. . Otée | naud ma, o vied. Cheem A
50 fhel)iOtecl nejakom afekte, teda napr af Otec | Vitbornél Pohnd sal.. Vrdt'me o

4 fo)iOtcovi | Cervefidk). Lente Corkil knitm o " Otcovi ' nenapisal, vyhovéral sana o
¥ {5} {Otcom  kompoziciu pre syntetizitor. Moog Oteom skutofne poufitelngch o+
otec

mufsky rod, Avotne, jednotné Eslo, substantivna paradigma

i Q’eden)' otec | ovsem okaolo hrdla, Lvyhral twoj otec trojitd stdvia? Synovec prikgrrol

2. hez)iotca ktord priftila zo smuitiaceho otca |, saknemu mifkor pripojili

3 (&) ioton Getlachowského #itu. Mo pdnu otcu prisahdm, neraz sa vam tam budd

3 (%) :otoowi je koniec? M arek to wedel, ale otcovi nedokdzal povedat’ pravdu. Bél

4 fvidim) iotea ho, Ze ju vidi priposteli, & otca |, azdalo samuto fudng, ved

50 (hef)iotiel to trest BoEl® zavpel.  Zafo, otde ¥, Zato, Ze sme Hamali pani

50 (he)iotec! doteraz rad. Preco odchddzas, otec mdj? Predo ma prave ty nemdd rad?

4 fodiotcovi | dozelenyeh vin a rozmyfala o otcovi . A viom som siuvedomils, Ze

¥ {5} iotcom  iruZombersky advokat. 3o starfm otcom sazbifili znova po mojom narodend
muzsky rod, Avotne, mnofné Eisle, substantivna paradigma

1 (dmja). oteovia | tato kultira robi Tak ako ich otcovia , & ond sa stali oblibengm terfom
20 {bez)iotcov babitkd a lomenych, pladicich otcov  nad hrobmd, svet naplneny bolest'ou
3 (&) otoom ale hlavne das €0 sanepodarilo otcom |, podarilo sa synom a voukom,

4 fvidim) iotcov pripominal rangch krestianslgch otcov | kbord verili, Ze pripatanost’

4] fo)iotcoch  itiadny élovek Podobne sa o svojich otcoch wijadrovali g ind. Taky bol wiedy
¥ {5} totoami (1663 — 1744, ale jeho pravimi otcami sa stali Johann Gottfried von
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abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus
abakus

Morfologicka databaza (2)

abakus SSisl
abakusu SSis2
abakusu SSis3
abakus SSis4
abakus SSisb5
abakuse SSis6
abakusom SSis7
abakusy SSipl
abakusov SSipZ2
abakusom SSip3
abakusy SSip4
abakusy SSipb

abakusoch SSip6

abakusmi SSip7

zvIuadniet->VKdpa+
zvIuadniet->VKdpb+
zvItadniet->VKdpc+
zvltdniet->VKdsa+
zvItdniet->VKdsb+
zvIltdniet->VKdsc+
zvIltdniet->VLdpah+
zvItdniet->VLdpbh+
zvltdniet->VLdpcf+
zvItdniet->VLdpci+
zvItdniet->VLdpcm+
zvltdniet->VLdpcn+
zvltdniet->VLdsaf+
zvltdniet->VLdsai+
zvltdniet->VLdsam+
zvltdniet->VLdsan+
zvIltdniet->VLdsbf+
zvIltdniet->VLdsbi+
zvliadniet->VLdsbm+
zvliadniet->VLdsbn+
zvladniet->VLdscf+
zvliadniet->VLdsci+
zvliadniet->VLdscm+
zvliadniet->VLdscn+
zvIuadniet->VMdpa+
zvIadniet->VMdpb+
zvltdniet->VMdsa+

zvltdnieme
zvltdniete
zvItdnejua
zvItdniem
zvladnies
zvIadnie
zvIluadneli
zvIadneli
zvIuadneli
zvIladneli
zvluadneli
zvladneli
zvltdnela
zvIliadnel
zvIliadnel
zvltdnelo
zvltdnela
zvIliadnel
zvIliadnel
zvltdnelo
zvltdnela
zv1liadnel
zv1liadnel
zvltdnelo
zvItdnejme
zvItadnejte
zvIadnej
70



Transkripcia numeralov

Vstupny text:

Marn Kvopkove) olympijsky limit usiel tesne, lebo skonéila na 40. mieste
(+25.20) a zo 78 pretekarok. ktoré sa postavili na Start, bolo potrebné zdolat” polovicu.
Medzivvsledok:

Marii Kvopkove] olympisky limit usiel tesne, lebo skoncila na <cislovka
typ=radove tvar=samostatne rod=s cislo=s pad=5>40.</cislovka> mieste (<cislovka
typ=desatinne tvar=samostatne rod= pad=>+25,20</cislovka>) a zo <cislovka typ=cele
tvar=samostatne rod=z pad=2>78</cislovka> pretekarok, ktoré sa postavili na Start,
bolo potrebné zdolat” polovicu.

Vvstupny text:

Marn Kvopkovej olympijsky limit usiel tesne, lebo skonc¢ila na Styridsiatom mieste

(plus dvadsatpiit’ celych dvadsat stotin ) a zo sedemdesiatich 6smich pretekarok, ktoré

sa postavili na Start, bolo potrebné zdolat’ polovicu.

BP: Ondrej DZURJUV: Transkripcia Cisel na text. 2009
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Transkripcia numeralov (2)

Vstupny text:
Diskusia: 8 - posl. 27.4.2009 08:16 od: Martin
Medzivvsledok:

Diskusia: <cislovka typ=cele tvar=samostatne rod= pad=>8</cislovka> - posl.
<cislovka typ=datum tvar=samostatne rod=m pad=>27.4.2009</cislovka> <cislovka

typ=cas tvar=samostatne format=HHMM rod=z pad=>08:16</cislovka> od: Martin

Vvstupnv text:

Diskusia: osem - posl. dvadsiaty siedmy april dvetisicdevit osem hod. Sestnast

min. od: Martin

BP: Ondrej DZURJUV: Transkripcia Cisel na text. 2009
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WordNet SK

antonymia
{motorové vozidlo} - P (nemotorové vozidlo}
A
hypernyiois fnaraznik}
meronymia
| . I > Fdveral
fauto; automobil} < ' {dvere!
5 holonymia
hypernymia | | hyponymia _
v {motor|
{sedan} {autobus]

Obr. 1: Zakladné vzt'ahy nachadzajice sa vo WordNet-e

DP: Ondrej DZURJUV: Pocitacova lingvistika - Generovanie synonymickych radov medzi jazykmi. 2011
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SynsetBuilder

DP: Ondrej DZURJUV: Pocitacova lingvistika - Generovanie synonymickych radov medzi jazykmi. 2011
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SynsetBuilder - princip

Synset vo vychodiskovom
jazyku (1))

Prekladovy slovnik z
vychodiskového jazyka (J;)
do jazyka Jy

Pomocné synsety vo

\ 4

odl'a very 1-4

vychodiskovom jazyku (J,) 1}
Prekladovy slovnik
Swnset vo vychodiskovom | ! z vvchodiskového (J1y) do
jazyku (J : ;iel'ového jazyka (Is) .
Jazyku (T1,) : CREOVERD JRzyaa Algoritmus p
Algoritmus ‘ l

[ Synset v jazyku J,,

Prekladovy slovnik z jazyka Jy,

do ciel'ového jazvka (J,)

A

[ Synset v ciefovom jazyku (I,) ]

Obr, 5: Vieobecny postup pri priamom budovani synsetov v clel'ovom Jazykn

y

Algoritmus podl'a very 1-4

[ Synset v cielovom jazyku (1) }

Obr. 7: Postup pri budovani synsetov v ciel'ovom jazvku cez medzijazyk

DP: Ondrej DZURJUV: Pocitacova lingvistika - Generovanie synonymickych radov medzi jazykmi. 2011
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Slovo car — vyplnené 2 synsety z 5:

SynsetBuilder - vysledky

02853224: car; auto; automobile: machine;
maotorcar

4-wheeled motor vehicle; wsually propelled by an
internal combustion engine; "he needs a car to get to
work”

vozidlo; automobil; motoroveé
vozidlo; auto; automobilovy;
osobny automobil

02854760: car; railcar; railway car; railroad car
a wheeled vehicle adapted to the rails of railroad;
"three cars had jumped the rails”

zelezniény vozen

Slovo computer — vyplnené 2 synsety z 2:

02971359: computer, computing machine,
computing device, data processor, electronic
computer, information processing system

a machine for performing calculations automatically

poéitac

09257296: calculator, reckoner, figurer, estimator,
computer

an expert at calculation (or at operating calculating
machines)

kalkulant; poéitac; kalkulitor

Slovo mnformation — vyplnené 3 synsety z 5:

06225142: information, info

a message received and understood

sprava; informdcia

07949563: data, information
a collection of facts from which conclusions may be
drawn; "statistical dafa”

informainy

05479334: information

kmowledge acquired through study or experience or

instruction

informacia. vedomost’
znalost’
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Synset Builder - statistiky

Tab. 10: UspeSnost’ celkového generovania slovenskych synsetov

Vsetky Podstatné mena Pridavné mena Slovesa | Prislovky
Pocet EN'synsetovvo 1117650 | 82115 18 156 13767 | 3621
WordNet-e
S:“:;fiz:f:‘“" * laos21 | 26787 6 859 5839 | 1036
rovanyl

o —— (34.4%) | (32.6%) (37.8%) (42.4%) | (28,6%)
slovenskym synsetom

T : 5
Pocet SK'synsetox 10 _§7 5705 5175 3 109 »78
vytvorenych vetou 1 (8,7%)
Pocet SK synsetov 30 243 .

P 2 g 27 g
vytvorenych vetou 2 (25,7%) Uil cie? 2 202
Pocet SK.synsctov 11 5?.: 2 192 ) 3 341 )
vytvorenych vetou 3 (12%)

Pocet SK'sy’nsctov 1 91? ; 1 348 ) 569 )
vytvorenych vetou 4 (1,4%)

DP: Ondrej DZURJUV: Pocitacova lingvistika - Generovanie synonymickych radov medzi jazykmi. 2011



Synste Builder - statistiky

600

500

400

300 M Celkovy pocet
synsetov

200 W Pocet spravnych
synsetov

100

0
Veta 1 Veta 2 Veta 3 Veta 4

Obr. 11: Pomer spravnych slovenskych synsetov k ich celkovému poctu vo vzorke

DP: Ondrej DZURJUV: Pocitacova lingvistika - Generovanie synonymickych radov medzi jazykmi. 2011
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Kontrola gramatiky

—
\ | A

Subor Upravit Kontrola textu Pomocnik

[t G 6‘ RI@, 'lggg; ! Sibor Upravit Konfrola textu Pomocnik
—-—— e=w !
= Lo JIE =F eec [mec
e e == & [
Aky pani. Akl pan. najde neprajnik, ktorj sa snazi rdznymi urazkami niekomu ubliit. ]

Myslim si, e medzi Studentami a profesormi ma byt kamaratsky vetah. Naco si mam nieéo 4
komplikovat drzim spravanim a ignorovanim, ako niektori moji spoluiaci ked to ide aj po dobrom.
Prave dobré spravanie a poélvanie na hodine mi pomohlo ktomu aby som mala lep&ivztah s

— profesormi. V Skole by sa mali Studenti a profesori citit prijemne aj ked teraz je to dost namahavé.
Riadim sa heslom: Spravaj sa kinym len tak, ako chced aby sa oni spravali k tebe. Bodaj by sa

;[Lemj;ﬂl'udia uvedomili a prestali si zavidiet. Ved vietci sme si rovnocenni, vetci Zijeme na jedne]
'\ planéte a kratame po tej istej zemi. KaZdy jeden z nds dostal predsa najvatéi dar - Zivot. Tak nato

Zactiatok kontroly po Slovensky..

. . jetu zavist? Vytvarajme sivztahy, ktoré pre nas budd prinosom a nie trapenim. Verim, Ze v
1. Rl,ado'( 1, stipec 1 2 3 % < i budicnosti si najdem dal3ich skveljch priatelov, niekoho s kjm predijem zvySok svojho Zivota a
Sprava: Pravdepodobne nespravny tvar zamena (Aky) pred Zivotnym zafijem vela zAZitkov. Pamatajte: , Skutaény priatel je ten, ktory drfi tvoju ruku a pritom sa dotjka
podstatnym menom mnozZneho cisla. Spravne by malo byt aki. (deaktivovat’) rdca.” 5
Oprava: Aki

6. Riadok 8, stipec 96 ]
Sprava: Pravdepodobne nespravny tvar zamena (niektory) pred Zivotnym podstatnim menom
mnoznéhao gisla. Spravne by malo byt niektori. (deaktivovat’)

2. Riadok 1, stipec 11 Oprava: niektori
Spréva' Pravdepodobne nesprévny tvar zamena (Aki) pred iivotnim Kontext: ._aby sa oni spravali k tebe. Bodaj by sa niektory 'udia uvedomili a prestali si zavidiet.
podstatnym menom jednotného ¢isla. Spravne by malo byt aky. (deaktivovat)

Kontext: AKy pani. Aki pan.

Oprava: Aky Jazyk textu: |mmm Slovensky v
Kontext: Aky pani. AKi pan. / [ Automaticky zistit jazyk
Kontrola je ukoncena, 2 najdenych potencialinych chyb. {L

Jazyk textu: | mm Slovensky A

[ | Automaticky zistit jazyk

DP: Mdria Anddova: Kontrola gramatiky v slovenskych textoch, 2014
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Urcenie autorstva textu

Qigha Chren Mudachky Kanlk Matovic Micovsky Mkus Polack Tomanovae Vasecks

Obrazok 2 Frekvencia ¢iarok, politické rozpravy

Chren Mudacky Kank Matovic Mcovsky Mikus Polack Tomanova Vasecka

Obrazok 6 Stop slova, politické rozpravy

BP: Michal Pavlik: Urcovanie autorstva textu. 2015

Blaha Chren Hudacky Matovic Micoveky Mus Poliscik Tomanova Vasecka

Obrazok 4 Dizka viet, politické rozpravy

Blaha Cheen Hudacky Kanlk Matovic

Micovaky Maus Pollacik Tomanovs Vasecka

4% an LR

W e
e
_.I- 207 2
el
L) 20

Obrazok 8 Vyskyt najfrekventovanejsich slov, politické rozpravy

100 148 o8
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Triedenie

Podla kodu

Podla normy

Retrogradne



Vizualizacia



Priklady vizualizacie

"i! £ T i| B Tl
= ey et saanis {0008} GETE
i e e genieticallyy

i trinds nwyas BTOPS S CO v i i

e =engineered =

N 2w ] | e {m.:é:-
'ﬂzn-l' i‘ﬂ'

e pomocou babl wate [5)

research \

-
sy
% JEJJ.W"%&«
Obe 3 Priklad stromowého diagramu robzazujid postup show v dok

N iy v
6. e &“‘%ﬁ«; 5—-“"5‘\3\

Obr. 4 Priklad vizualizicie lGovitého stromu [7].

- e T @@&f%f" o
& s P =N
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BP: Matus Verc¢imak: Interaktivna vizualizacia dat - texty a dokumenty. 2016



Priklady vizualizacie (2)

I

.}

Obr. 5 Priklad vizualizécie slov v kapitole dokumentu pomocou oblikového diagramu [8]. Obe 6 Priciad maticove] vizualizdcie siov v dokumentoch |9)

BP: Matus Vercimak: Interaktivna vizualizacia dat - texty a dokumenty. 2016

i 1]
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Vizualizacia klucovych slov (1)

~ L
X o2 .
y *- "l.. < . !
By A Ao L A vy breas: - 116 - —_—
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Lt 3 X A AR e \ e — \
Sk PR \ apoptosis - 172 / \
s Ryvseva sy Sidhed, \ ‘ =" | / B \
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can‘-)rSQ.'; N | / metastasis - 142

chemotherapy - 148
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Vizualizacia klucovych slov (2)
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Obr. 15 Vzhlad grafu po importovani dat bez akychkolvek dalSich Gprav.

BP: Matus Verc¢imak: Interaktivna vizualizacia dat - texty a dokumenty. 2016
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Vizualizacia klucovych slov (3)

File Werkapace View Took Window Plugine Help
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Obr. 18 Farebne odlisené uzly grafu

BP: Matus Verc¢imak: Interaktivna vizualizacia dat - texty a dokumenty. 2016
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Vizualizacia klucovych slov (4)
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Obr. 19 Vzhlad vysledného grafu po findlnych Gpravach

BP: Matus Verc¢imak: Interaktivna vizualizacia dat - texty a dokumenty. 2016
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izualizacia kldcovych slov (5)
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Keyword visualization

Keyword Mentions Co-occurences
humans 17346 134
female 15379 131
breast neoplasms 13761 96
adult 5332 78
middle aged 6737 75
AGED 7116 65
mammography 1043 34
ultrasonography 416 32
differential diagnosis 308 32
breast 808 26
praspective studies 689 25
sensitivity and specificity 677 23
winninns adolt 11Q8 21 :_’

slovnik.juls.savba.sk

Jan Magyar: Vizualizacia kltuc¢ovych slov. Work in progress 20



Viacslovné pomenovania, MWE

* Slovné konstrukcie, ktoré maju iny vyznam ako
slova z ktorych sa skladaju. Problém
(niekedy?) pri prekladoch:

— stary otec  -> old father (grandfather)
— vysoka skola -> high school (university)
— dat pokoj -> give rest (give peace)

* Problém identifikacie:
— daj mi uz dnes, prosim ta, konec¢ne pokoj



Viacslovné pomenovania

(korpusové sStatistiky)

Tab. 4 Manualne spracované udaje pre spojenia obsahujuce slovo otec

bigram fxy) fx) ) PMI AJ-slovnik
nebesky otec 1047 3651 93192 2,741057718 N
| svéity otec 10885 | 44369 | 93192 | 2,730414679 A
! starostlivy otec 226 1271 93192 | 2,488156216 N
{ stary otec 11162 77050 93192 | 2,420370161 A
milujlici otec 215 1897 93192 | 2,280584256 N
I vzomy otec 96 1191 93192 | 2,191590743 N
nebohy otec 206 3241 93192 | 2,084992497 N
I duchovny otec 706 14789 93192 1,936980839 A
| otec biskup 1111 93192 | 31464 | 1,833809557 N
hrdy otec 208 10757 93192 | 1,70948726 N
| otec arcibiskup 310 93192 16478 | 1,578521493 N
f nestastny otec 92 8674 93192 | 1,316993534 N
vlastny otec 404 58045 93192 | 1,305078563 N
Stastny otec 138 33018 93192 1,056189777 N
F dobry otec 318 144632 93192 | 0,873237917 N

DP: Matej Katusc¢ak: Identifikacia viacslovnych pomenovani pre slovensky jazyk. 2015
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Viacslovné pomenovania

(data v Webu)

Bigram Frekvencia VBI T-skoére Dice

stainless steel 383129 5.84485 | 608.205 | 0.940286
obchodné podmienky 446433 5.2125 | 650.136 | 0.809389
e mail 402408 4.28945 | 601.916 | 0.494587
made of 331733 4 5548 | 551.457 | 0.513679
prava vyhradené 153738 6.94351 | 388.909 | 0.865647
obchodné podmienky 446433 5.2125 | 650.136 | 0.809389
stainless steel 383129 5.84485 | 608.205 | 0.940286
e mail 402408 4.28945 | 601.916 | 0.494587
made of 331733 45548 | 551.457 | 0.513679
nakupny kosik 179520 5.84878 | 416.346 | 0.598913

Tabulka: Bigramy - prych 5 mé najvy$$iu hodnotu siéinu hodnét,
poslednych 5 hodnotu T-skére

DP: Jozef Kasc¢ak: Identifikacia viacslovnych pomenovani. 2016
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Viacslovné pomenovania

(data v Webu)

Trigram Frekvencia VBI T-skore Dice

najkrajsej slovenke rozhodovali 3613 1.94527 | 60.1042 | 0.95355
petru kvitov( povedie 3237 2.19628 | 56.8911 | 0.937355
abdél hakim awyan 2365 3.28054 | 48.6292 | 0.979161
receiving personalized recommendations 3178 2.10449 | 56.3701 | 0.907395
pomlérun pomlérun pomlérun 2160 3.45609 | 46.4739 0.96

vsetky prava vyhradené 151825 -10.7569 | 386.805 | 0.539609
ochrana osobnych ddajov 86795 -0.84355 | 293.167 | 0.491108
vytvorené systémom www 79429 -10.6806 | 279.196 | 0.271958
farebny uv gél 72089 -8.67889 | 267.49 | 0.596628
aisi stainless steel 72130 -11.8715 | 262.016 | 0.238011

Tabulka: Trigramy - prych 5 méa najvys$iu hodnotu sii¢inu hodnét,

poslednych 5 hodnotu T-skére

DP: Jozef Kascak: Identifikacia viacslovnych pomenovani. 2016
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Viacslovné pomenovania
(data v Webu)

110,00%
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Mnoistvo slovnej zasoby domény

4 5

2
Uroveri stahovania

Obr.: Mnozstvo slovnej zasoby k trovni stahovania

DP: Jozef Kasc¢ak: Identifikacia viacslovnych pomenovani. 2016
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NLP a Bioinformatika



Budovanie , informacnych” modelov

e Spracovanie publikacii
— breast cancer od 1.1.2014
e v databaze Pubmed — 336 508 ¢lankov

e Sciencedirect.com — 72 753 ¢lankov
* PlosOne — 64 035 ¢lankov

* Modely interakcii proteinov
* Signalne drahy



98



Protein signal path

chemical or physical signal is transmitted through a cell as a series of molecular
events

Chemoknes,
Hommones
Survival Factors Trarsmiters Growth Factors
g IGF])  (eg.Imstekins,  (eq. TGFa, EGF) E":‘:::"’
1 serctorin, etc )
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Zdroj: https://en.wikipedia.org/wiki/Signal_transduction


https://en.wikipedia.org/wiki/Biochemical_cascade
https://en.wikipedia.org/wiki/Biochemical_cascade

Dakujem za pozornost!

Otazky?



