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7. Prace s daty

— Vyuziti dat

— Velka data

— Databaze, cloud computing
— Sprava dat, data science

— Digitalni stopa uzivatele, etické kontroverze
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Motivace
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How much data is generated every minute?

There's no way around it: big data just keeps getting bigger. The numbers are staggering, but they're not
slowing down. By 2020, it's estimated that for every person on earth, 1.7 MB of data will be created every
second. In our 6th edition of Data Never Sleeps, we once again take a ook at how much data Is being created all
around us every single minute of the day—and we have a feeling things are just getting started.
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Kolobéh inovaci
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Customer Feedback
Techniques (CFT):

Qualitative data:

Surveys
Interviews
Participant
observations
Prototypes
Mock-ups

Quantitative data*:

Feature usage
Product data
Support data
Call center data

—

Product R&D organisation

Selection of
hypothesis

ot

New hypotheses based

on:

Business
strategies
Innovation
initiatives
Qualitative
customer
feedback
Quantitative
customer
feedback

Results from QCD

cycles

*Loop in which decisions are taken on whether to do more qualitative customer feedback collection.

Selection
of CFT

Abandon
QCD validation
cycle

Products in the field

Selected
customers

-

PSSR - R ————

]
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Deployed
products
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(VELKA) DATA
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Data

— Informace prevedené do binarni digitalni podoby

— informace prevedené do formy, ktera je efektivni pro prenos a zpracovani.

— Lze je vytvaret, zpracovavat, ukladat a uchovavat v digitalni podobé.

— To umoznuje prenaset data z jednoho pocitace do druhého
— Digitalni informace (tj. data) ve srovnani

s analogovymi informacemi se v prubéhu

casu nezhorsuje a po pouziti neztraci kvalitu

Scientific

Meteorological
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Velka data

— Soubor dat, ktery je obrovsky nebo exponencialné roste s Casem.

— Zpracovani pomoci tradi¢nich databazovych a softwarovych nastroju je

obtizné nebo nemozné.
— Charakteristika - 5 V's:
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Objem - velikost dat je obrovska

: o . . 5V’S OF
Rozmanitost - ruzné zdroje a format dat BIG DATA
Variabilita - udaje mohou byt nekonzistentni a nepredvidatelné
Rychlost - data jsou generovana velmi rychle

Veérohodnost - data jsou ovérena a validovana.




Velka data
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Top Big Data Applications

Healthcare @ : Travel

Finance e Education

Retail '\0 Telecom

Media & 4§74

&9 'ﬂ E-commerce

Entertainment
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DATABAZE
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Databaze

— Usporadané ulozisteé

— Podporuje pristup k datim, jejich ukladani a manipulaci s nimi.
— Obvykle jako radky a sloupce v tabulce.

— Nejpouzivanéjsim jazykem je SQL (Structured Query Language).

— Rizeno systémem pro spravu databazi (DBMS)

T e
Applications H &;taatg:r;zl } sQL
g
DBMS - o Hierarchical R
y Database
Other DBMS [Réssmiy

(Define, record, Storage Area
query, update, Flat les
manage data) P
= MUNI
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Databaze

SQL NoSQL
Relational Key-Value Column-Family
e — @ l
[y — D
L value
Analytical (OLAP) Graph Document

|

3 o 9
OH HI %’Lbi‘o
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Relacni databaze

— Uklada data jako radu dvourozmeéernych tabulek s fadky a sloupci s
predem definovanymi vztahy mezi daty.

— Vztah mezi tabulkami a typy poli se nazyva schéma. Schéma musi byt
jasné definovano pred pridanim jakychkoli informaci.

— Kazda tabulka ma své vlastni sloupce a kazdy radek v tabulce ma
stejnou sadu sloupcl a jedinec¢né ID nazyvané klic.

— Pro dotazovani se pouziva strukturovany dotazovaci jazyk (SQL).

MUNI
|
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Relacni databaze

— Pouziva se v:

— Transakéné orientované systémy ratngs |
id =

— Ucetni software

— Nastroje pro rizeni

— Priklady zahrnuiji:
—  PostgreSQL
- MySQL

15 COREO013/ Barbora Biuhnova

user_id

name
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Databaze klic-hodnota

— Nerelacni databaze.

— Uklada data jako kolekci dvojic klic-hodnota, v niz kli¢ slouzi jako
jedinecny identifikator.

— Datova struktura, ktera je dnes znama spise jako slovnik.

— Nema dotazovaci jazyk; poskytuje jednoduchy zpusob ukladani,
dotazovani a aktualizace dat pomoci prikazu get, put a delete - neni

optimalizovan pro dotazovani podle hodnoty.
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Databaze klic-hodnota

— Pouziva se v:
— Nakupni kosik v e-shopech
— Ukladani do mezipaméti

— Hry pro vice hracu

— Priklady zahrnuiji:
— Redis
— Apache Cassandra
— Amazon Dynamo DB

— Microsoft Azure Cosmos DB
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Keys

2398239

Values

2398240

{ "name": "Michat", "Age": "31"

2398241

2398242

N i W . G N S

“Lorem ipsum dalor sit amet”
{ "name": "Marlon Brando", "Profession": "Actor"}
J
h
42
J
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Dokumentoveé databaze
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Nerelacni databaze, ktera uchovava soubor pojmenovanych poli a dat
(tzv. dokumentu).

UloZzena data mohou byt zakdédovana v ruznych formatech, napr. XML,
YAML, JSON, prosty text.

Nevyzaduje, aby vSechny dokumenty mély stejnou strukturu —
poskytuje flexibilitu pro ukladani riznych dat

Umoznuje dotazovani a filtrovani dokumentt podle hodnoty jednoho

nebo vice poli a upravu hodnot bez prepisovani celého dokumentu.
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Dokumentové databaze

Pouziva se v:

Profily uzivatel(
Velka data v redlném case

Sprava obsahu

Priklady zahrnuiji

MongoDB
UloZi$té Google Cloud Firestore

Microsoft Azure Cosmos DB
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{
llidll: n 1 "’
“name”: "John Smith",
"isActive": true,
"dob": "1964-30-08"

}
Document3
Document2 [
{ "id": "3",
"id":"2", “fullName™:
“fullName": "Sarah Jones", {
“isActive": false, “first": "Adam”,
"dob": "2002-02-18" “last": "Stark"

} Iy
"isActive": true,
"dob": "2015-04-19"
}
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Grafove databaze

— Nerelacni databaze, ktera uchovava dva typy informaci, uzly a hrany.

— Uzly obvykle uchovavaji informace o osobach, mistech a vécech,
zatimco hrany uchovavaji informace o vztazich mezi uzly.

— Vztahy umoznuji pfimé propojeni dat v databazi a jejich nacteni
pomoci jedné operace.

— Poskytuje dotazovaci jazyk, ktery lze pouzit k efektivhimu prochazeni

siteé vztahu.

MUNI
|
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Grafove databaze

— Pouziva se v:
— Socialni sité
— Odhalovani podvod

— Recommendation engines

— Priklady zahrnuiji:
—  Neo4j
— Amazon Neptun

— Apache Giraph
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Employee

Mame: Sarah

\Warks in

Department

Name: Manufacturing

. Reportstio
Waorks in P
Employee
Reportsto
Mame: Inessa
Department Employee
Mame: Head Office Mame: Alok
Reportsto
Reportsto
Employee
e Works in Euyee
Mame: John
Works in

Department

Mame: Sales

Department

Mame: Marketing

Waorks in
Y /
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Cloud Computing

— Cloud computing
— Dostupnost zdroju pocitacového systému na vyzadani, zejména ulozisté dat a
vypocetni vykon, bez primé aktivni spravy uzivatelem.

— Vcetné serverd(, ulozist, databazi, siti, softwaru, analytiky a zpracovani — pres

internet (,,cloud”) MOBILE
— Whody
— Elasticita
— Vykonnost - CLOUD o
—  Cena COMPUTING
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Cloud Computing

Modely sluzeb

Infrastructure as a service (laaS)
Platform as a service (PaaS)

Software as a service (SaaS)
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Infra
shruchbure

Application

Platfarrm

Cloud Clients

Web browser, mobile app, thin client, terminal
emulator, ...

I

S5aas

CRM, Email, virtual desktop, communication,
games, ...

Paas

Execution runtime, database, web server,
development tools, ...

laas

Virtusl machines, servers, storage, load
balancers, network, ...
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SPRAVA DAT
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Sprava dat

— Administrativni proces, ktery zahrnuje ziskavani, overovani, ukladani, ochranu a
zpracovani pozadovanych udaju, aby byla zajisténa jejich dostupnost, spolehlivost
a aktualnost pro uzivatele.

— Zahrnuje cely zivotni cyklus dat, od pocatecniho vytvoreni dat az po jejich konecné
vyrazeni.
— Zahrnuje lidi, procesy a technologie potrebné ke spravé a ochrané dat spolecnosti s

cilem zajistit obecné srozumitelnd, spravna, uplna, duvéryhodna, a bezpecna data.
— Neékteré spolecnosti umi dobre shromazdovat data, ale neumi je dostatecné dobre

spravovat, aby z nich dokazaly vytvorit hodnotu.
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Hlavni cile spravy dat

— Minimalizace rizik

— Stanoveni internich pravidel pro pouzivani dat
— Provadéni pozadavkl na shodu

— Zlepseni interni a externi komunikace

— ZvysSeni hodnoty dat

— Usnadnéni spravy vyse uvedené

— Snizeni naklad

— Pomahat zajistit dalsi existenci spolecnosti

prostrednictvim fizeni rizik a optimalizace.
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Data
Architecture
Data
Data Quality Modeling s

& Design .~

~
P
-~

~" Data Storage
& Operations

Data

. Governance
Data Warehousing

& Business ) { Datg
Intelligence ~ Security

‘\‘\
\ Data \_
" Reference & \ Integration & ™\
Master Data / \\Interoperability )
/ Documents \
/ & Content \

https://bi-survey.com/wp-content/uploads/2017/11/Data-
Governance-topics.png



Zivotni cyklus dat

— Prehled fazi uspésné spravy a uchovavani dat pro pouziti a opakované pouziti.

— Snimani / vytvareni dat
— Udrzba dat

— Pouzivani dat

— 2Zverejnéni dat Destroy

L3

il

— Archivace dat

— Cisténi / niéeni dat

MU I

27 COREO013/ Barbora Bihnova https://www.nexor.com/wp/wp-content/uploads/2017/03/Enabling-Secure-
Information-Exchange-in-Cloud-environments-white-paper-diagram-1.png I: :[



ZPRACOVANI DAT
(DATA SCIENCE)
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Up-to-date data

Data should be

up-to-date in order to
obtain maximum value
from the data analysis.

Duplicates

Duplicate IDs indicate
multiple records for one
person, e.g. someone
holds multiple functions
at the same time.

AIHR

BLOG & ACADEMY

DATA CLEANING CHECKLIST

Missing values

Count missing values and
analyze where in the data
they are missing. Missing
values can disrupt some
analyses and skew the
results.

Numerical outliers

Numerical outliers are
fairly easy to detect and
remove. Define minimum
and maximum to spot
outliers easily.

Define valid output

Define valid data labels
for categorical data.
Define data ranges for
numerical variables.
Non-matching data is
presumably wrong.




Vizualizace dat
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TYPES OF DATA VISUALIZATION CHARTS

Y

Line Chart

Display trends over time

Y

Scatter Plot

Show correlation in
a dataset

(2]

Area Chart

A line chart with areas
below the lines filled
with colors

, 16

.0 ®

o.. ®

s 0@
®

Bubble Chart

Show and compare the
relationship between
the labelled circles

(9

>
>

Show data with location as a variable

(3]

Y

Bar Chart

Display trends with
multiple variables

Pie Chart

Show the contribution
of data point inside
a whole dataset

Histogram

Display the shape and
spread of continuous
dataset samples

(8
&
Gauge

Visualize the distance
between intervals

{10

Heat Map

Show magnitude of a phenomenon



All Reports by State | Fraud by State | Fraud by Metro Area | ID Theft by State | 1D Theft by Metro Area

FTC CONSUMER SENTINEL NETWORK sl oo
[ ) [ ] [ )
VI Z u a I I z a t I O n All Sentinel Reports Quarter

Year: 2021, Quarter: 2

Dashboards

0
+
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State population estimates are based on U.S. Census population estimates for 2019. State level data excludes state-specific data contributor reports. When no states are selected, the results include all reports in Sentine! whether
the consumer indicated their state or not.

FEDERAL TRADE COMMISSION » ftc.gov/exploredata
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https://public.tableau.com/en-us/s/resources

Meaningful
Compression

Structure Image

. e Customer Retention
Discovery Classification

e e Big data Birenslersfi F Idenity Fraud ; i
- PIE y eature Y ificati Diagnostics
Machine learning - @G0, i O-EEE-0

32 COREO013/ Barbora Buhnova

Advertising Popularity
Prediction

Learning Learning Weather

Forecasting
*
M ac h I n e Population

Growth
Prediction

Recommender Unsupervised Supervised

Systems

Clustering Regression
Targetted

Marketing

Market
Forecasting

Customer

Segmentation L e a_ r n i n g

Estimating
life expectancy

Real-time decisions Game Al

Reinforcement
Learning

Robot Navigation Skill Acquisition

Learning Tasks

http://www.favouriteblog.com/15-algorithms-machine-learning-engineers/ I\II U N I
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Umela inteligence
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NEUROMORPHIC

AUTONOMOUS
COMPUTING

SYSTEMS

COGNITIVE CYBER
SECURITY 1

MACHINE LEARNING
—_—

ROBOTIC PERSONAL DEEP LEARNING

ASSISTANTS | ) |
!

AUTONOMOUS ART IFICIAL NEURAL NETWORKS
SURGICAL ROBOTICS
INTELLIGENCE PATTERN RECOGNITION
NEKTGEN CLOUD ( = Technology Landscape
NATURAL LANGUAGE
PROCESSING
THOUGHT CONTROLLED
GAMING

REAL TIME UNIVERSAL
TRANSLATION

VIRTUAL
COMPANIONS

REAL TIME EMOTION
ANALYTICS



Personal Data:

Instagram Is a Real Tattletale
H Od n Ota d at Percentage of personal data categories shared with third

parties by selected iOS apps”
© I
— Kde Ize vyuzit data facebook [N
— reklama, Linked ] [ 50%
— predikce, uoercats [N -
— pochopeni zakaznika, ovonb: T
— zajisteni bezpecnosti anomaly detection ebzy T <
d tiktok [ 6%
O reddit GGG 25
£ I
& svotiy: NG 2
otinder [ 2%
vy

* Based on privacy labels in the App Store, which group user data into 14 categories
and inform users what data a given app collects and how it is used.

Source: pCloud

https://www.statista.com/chart/24495/apps-sharing- @@@ t t' t r
personal-information-with-third-parties/ s a Is a .‘
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Digitalni stopa uzivatele -~
II“‘“‘ 4P
it : i L U4 Va
— Digitalni stopa je soubor sledovatelnych digitalnich - v
.. , vr v 4o . , : , 2Reputation
aktivit, akci, prispevku a komunikaci projevenych na oo e
5 v\ﬂ\ )3
internetu nebo digitélnich zafizenich. W
e
— Muze mit vliv na napf. %ﬁbg
— Prizpusobeni obsahu a reklamy (cookies) ’;%s
— Hodnoceni duveryhodnosti g\\\‘\\
— Screening kandidatd pfi pohovorech "@'Q\Q o
s *“z&&\
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Digitalni stopa uzivatele

— Zanechava obrazek o tom, kym Clovek je

— Komentare na socialnich sitich, prohlizena videa, soukromé
zpravy vymenovaneé s prateli, online hovory, prohlizeni stranek

— Zkuste si sami sebe vlozit do Googlu

— Co byste jako vysledek vyhledavani chtéli najit za 10 let?

— Riziko kradeze identity
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Kontroverze

— Etické kontroverze

— manipulace,
— argorithmic bias,
— priklady ze zivota
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SAMPLING BIAS
A selection bias example

examples of people with

ALGORITHM dark skin

The training set contains
a representative selection

Training data

of the population with
skin cancer, however, it
contains very litile

TRAINING Algorithm training
Trained algorithm
? r
i 2
Algorithm The algorithm will have a
application lower accuracy rate for

classification of a person
with dark skin as it has
seen mainly examples of

ALGORITHM people with white skin
No skin
cancer

APPLICATION
https://www.quantib.com/blog/understanding-the-role-of-ai-bias-in-healthcare

3¢ Quantib




CO NAS CEKA PRISTE



8. Kvalita softwarovych systémui

— Coje to kvalita, jak ji definujeme
— Jak predchéazet problémdm s kvalitou
— Jak kontrolovat uroven kvality

— Testovani a jeho role ve vyvoji SW

Domaci prace a priprava na pristi prednasku

— Procviceni (volitelné) Tableau Public https://public.tableau.com/en-us/s/download

s vyuzitim tutoriald https://public.tableau.com/en-us/s/resources

— Clanek 5 of the Biggest Information Technology Failures and Scares

— Clanek Do remote teams deliver lower quality software?

MUNI
|
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