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Historie skladovani dat

V minulosti byla data ukladana v jednom
velkém souboru, ke kteremu se
pristupovalo indexovanymi sekvencnimi
metodami. Soubor byl indexovan na
zakladé predpokladanych zpusobll
dotazovani. Velkou nevyhodou bylo to, ze
se informace v zaznamech opakovaly a
typy dotazl byly predurceny.



Historie skladovani dat




Relacni databaze

-

id_klient id_transakce
jm_eno id_ucet
prijmeni datum
adresa_ulice platba
adresa_mesto zustatek
id_ucet
id_klient

nnnnnnnnnnnnn e

SELECT klient.jmeno, klient.prijmeni, klient.adresa_ulice,
klient.adresa_mesto, ucet.cislo_uctu, transakce.zustatek
FROM klient, ucet, transakce

WHERE klient.id_klient = ucet.id_klient;

AND transakce.id_ucet = ucet.id_ucet;

AND transakce.zustatek < 100;

GROUP BY klient.adresa_mesto;



Relacni databaze

Relacni databaze je databaze zalozena na relacnim modelu. Casto se
timto pojmem oznaCuje nejen databaze samotna, ale i jeji konkrétni
softwaroveé reseni.

Relacni databaze je zaloZzena na tabulkach, jejichz radky obvykle chapeme
jako zaznamy a eventuelné nékteré sloupce v nich (tzv. cizi klice) chapeme
tak, ze uchovavaji informace o relacich mezi jednotlivymi zaznamy v
matematickém slova smyslu.

Termin relacni databaze definoval Edgar F. Codd v roce 1970.

zplsoby kladeni dotazu:
> QBE (query by example)
» SQL (structured query language)



Relacni databaze

Dle relacni teorie Ize pomoci zakladnich
operaci (sjednoceni, kartézsky soucin,
rozdil, selekce, projekce a spojeni)
uskutecnit veskeré operace s daty a
ostatni operace jsou jiz jen kombinacemi
teéchto péti.




Relacni databaze

Zakladem relacnich databazi jsou databazovée tabulky. Jejich sloupce se nazyvaiji

atributy nebo pole, fadky tabulky jsou pak zaznamy. Atributy maji urcen svij

konkrétni datovy typ - doménu. Radek je rezem pres sloupce tabulky a slouzi k

vlastnimu ulozeni dat. Konkrétni tabulka pak realizuje podmnozinu kartézského

soucinu moznych dat vSech sloupct - relaci.

Primarni klic
Primarni kli¢ je jednoznacny identifikator zaznamu, fadku tabulky. Primarnim klicem mize
byt jediny sloupec ¢i kombinace vice sloupct tak, aby byla zarucena jeho jednoznacnost.
Pole klice musi obsahovat hodnotu, tzn. nesmi se zde vyskytovat nedefinovana prazdna
hodnota NULL. V praxi se dnes Casto pouzivaji umélé klice, coz jsou Ciselné ¢i pismenné
identifikatory - kazdy novy zdznam dostava identifikator odliSny od identifikatord vSech
predchozich zaznam{ (poZadavek na unikatnost klice), obvykle se jednd o celociselné
fady a kazdy novy zaznam dostava Cislo vzdy o jednotku vysSi (zpravidla zcela
automatizované) nez je Cislo u posledniho vlozeného zaznamu (Ciselné oznaceni zaznam(
s Casem stoupa).

Cizi klic
Dalsim ddlezitym pojmem jsou nevlastni/cizi klice. Slouzi pro vyjadreni vztahd, relaci,
mezi databazovymi tabulkami. Jedna se o pole Ci skupinu poli, kterda nam umozni
identifikovat, které zaznamy z rliznych tabulek spolu navzajem souuvisi.




Relacni databaze - vztahy
mezi tabulkami

Vztahy, neboli relace, slouzi ke svazani dat, ktera spolu
souviseji a jsou umistény v rlznych databazovych
tabulkach. V zasadeé rozliSujeme ctyri typy vztahdl.

mezi daty v tabulkach neni zadna spoijitost, proto nedefinujeme zadny
vztah.

1:1 pouzivame, pokud zaznamu odpovida praveé jeden zaznam v jiné
databazové tabulce a naopak. Takovyto vztah je pouzivan pouze
ojedinéle, protoze vétSinou neni padny dlvod, proC takovéto zaznamy
neumistit do jedné databazové tabulky. Jedno z mala vyuziti je
zprehlednéni rozsahlych tabulek. Jako ilustraci je mozné pouzit vztah ridic
- automobil. V jednu chvili (diskrétni Casovy okamzik) fidi jedno auto
prave jeden ridiC a zaroven jedno auto je rizeno prave jednim ridicem.



Relacni databaze - vztahy
mezi tabulkami

1:N pfifazuje jednomu zaznamu vice zaznami z jiné tabulky. Jedna se o
nejpouzivanéjsi typ relace, jelikoz odpovida mnoha situacim v realném
zivoté. Jako redlny priklad mdze poslouzit vztah autobus - cestujici. V
jednu chvili cestujici jede prave jednim autobusem a v jednom autobuse
mdze zaroven cestovat vice cestujicich.

M:N je méné castym. Umoznuje nékolika zaznamim z jedné tabulky
prifadit nékolik zaznamU z tabulky druhé. V databazové praxi byva tento
vztah z praktickych dlvodl nejcastéji realizovan kombinaci dvou vztah(
1:N a 1:M, které ukazuji do pomocné tabulky slozené z kombinace obou
pouzitych klich (treti resp. tzv. vazebni tabulka). Prikladem z redlného
zivota by mohl byt vztah vyrobek - vlastnost. Vyrobek mize mit vice
vlastnosti a jednu vlastnost mlze mit vice vyrobkd. V redlném Zivoté
nicméné existuje velké mnozstvi vztahll M : N, mimo jiné také proto, ze
Casto existuje prakticka potreba zachovavat i Udaje o historii téchto vztahl
z Casového hlediska (jeden ridiC v delSim Casovém obdobi ridi vice
rozlicnych aut a jedno auto v delSim ¢asovém obdobi mize mit vice
rlznych fidicd).



Slovnik pojmu

ODS
DWH
DataMart
Meta Data
BI

OLAP
OLTP
ETL

ELT

EAI

ERP

Operational Data Store
DataWareHouse

Business Intelligence

On Line Analytical Processing

On Line Transaction Processing
Extract, Transform, Load

Extract, Load, Transform
Enterprise Application Integration
Enterprise Resource Planning



Slovnik pojmu

ODS: Short for operational data store, a type of database that
serves as an interim area for a data warehouse in order to
store time-sensitive operational data that can be accessed
quickly and efficiently. In contrast to a data warehouse, which
contains large amounts of static data, an ODS contains small
amounts of information that is updated through the course of
business transactions. An ODS will perform numerous quick
and simple gueries on small amounts of data, such as
acquiring an account balance or finding the status of a
customer order, whereas a data warehouse will perform
complex queries on large amounts of data. An ODS contains
only current operational data while a data warehouse contains
both current and historical data.

DataMart: A database, or collection of databases,
designed to help managers make strategic decisions about
their business. Whereas a data warehouse combines
databases across an entire enterprise, data marts are
usually smaller and focus on a particular subject or
department. Some data marts, called dependent data
marts, are subsets of larger data warehouses.

Meta Data: Data about data. Metadata describes how
and when and by whom a particular set of data was
collected, and how the data is formatted. Metadata is
essential for understanding information stored in data
warehouses and has become increasingly important in
XML-based Web applications.

DWH: Abbreviated DW, a collection of data designed to
support management decision making. Data warehouses
contain a wide variety of data that present a coherent
picture of business conditions at a single point in time.
Development of a data warehouse includes development of
systems to extract data from operating systems plus
installation of a warehouse database system that provides
managers flexible access to the data.

The term data warehousing generally refers to the
combination of many different databases across an entire
enterprise. Contrast with data mart.

BI: Most companies collect a large amount of data from their business
operations. To keep track of that information, a business and would need
to use a wide range of software programs , such as Excel, Access and
different database applications for various departments throughout their
organization. Using multiple software programs makes it difficult to
retrieve information in a timely manner and to perform analysis of the
data.

The term Business Intelligence (BI) represents the tools and systems
that play a key role in the strategic planning process of the corporation.
These systems allow a company to gather, store, access and analyze
corporate data to aid in decision-making. Generally these systems will
illustrate business intelligence in the areas of customer profiling,
customer support, market research, market segmentation, product
profitability, statistical analysis, and inventory and distribution analysis to
name a few.



Slovnik pojmu

OLAP: Short for Online Analytical Processing, a category of
software tools that provides analysis of data stored in a database.
OLAP tools enable users to analyze different dimensions of
multidimensional data. For example, it provides time series and
trend analysis views. OLAP often is used in data mining.

The chief component of OLAP is the OLAP server, which sits
between a client and a database management systems (DBMS).
The OLAP server understands how data is organized in the
database and has special functions for analyzing the data. There
are OLAP servers available for nearly all the major database
systems.

ETL: Short for extract, transform, load, three database
functions that are combined into one tool to pull data out of
one database and place it into another database.

Extract -- the process of reading data from
a database.

Transform -- the process of converting the
extracted data from its previous form into the form it needs
to be in so that it can be placed into another database.
Transformation occurs by using rules or lookup tables or by
combining the data with other data.

Load -- the process of writing the data into
the target database.

ETL is used to migrate data from one database to another, to
form data marts and data warehouses and also to convert
databases from one format or type to another.

OLTP: Short for On-Line Transaction Processing. Same as transaction
processing.

Transaction processing: A type of computer processing in which the
computer responds immediately to user requests. Each request is
considered to be a transaction. Automatic teller machines for banks are
an example of transaction processing.

The opposite of transaction processing is batch processing, in which a
batch of requests is stored and then executed all at one time.
Transaction processing requires interaction with a user, whereas batch
processing can take place without a user being present.

EAI: Acronym for enterprise application integration. EAI is the
unrestricted sharing of data and business processes throughout the
networked applications or data sources in an organization. Early software
programs in areas such as inventory control, human resources, sales
automation and database management were designed to run
independently, with no interaction between the systems. They were
custom built in the technology of the day for a specific need being
addressed and were often proprietary systems. As enterprises grow and
recognize the need for their information and applications to have the
ability to be transferred across and shared between systems, companies
are investing in EAI in order to streamline processes and keep all the
elements of the enterprise interconnected.

ERP: Short for enterprise resource planning, a business management
system that integrates all facets of the business, including planning,
manufacturing, sales, and marketing. As the ERP methodology has
become more popular, software applications have emerged to help
business managers implement ERP in business activities such as
inventory control, order tracking, customer service, finance and human
resources.




Datovy sklad (Data Warehouse)

Definice (W.H. Inmon 1996):
Datovy sklad je

» subjektove orientovany
» integrovany

» casove promenny

»> staly

soubor dat, ktery slouzi pro podporu rozhodovani.



Datovy skilad

prvotni koncepce datovana pocatkem 80.let

vznik z potreby jednoducheho pristupu ke
strukturovanéemu ulozisti kvalitnich dat
pomaha ziskat odpovedi pro lepsi
rozhodovani

umoznuje pouziti dat pro dotazovani,
reportovani a analyzu



Struktura datoveho skladu

trivrstva architektura:
» datovy sklad
» aplikacni vrstva
» prezentaCni vrstva

fyzicky centralizovany nebo distribuovany



Data Warehause
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Data Warehause

Business Intelligence

OLAP
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Data Warehause
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SOHO: Short for small office/home office, a term that refers to the small or home office environment and the business culture that surrounds it.
A SOHO is also called a virtual office.



Data Models

Star (hvézda) + Star Schema
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Example of Star Schema

time

time key f

day

day of the week
month

quarter

year

branch

branch key

branch type

branch name

Sales Fact Table

»

time key

item_key 1

branch key

location_keysa...,,. >

units_sold

dollars sold

—

Measures

avg sales

1item

item_key
item_name

brand
type

supplier type

location

location key
street

city

province or_street

country




Example of Snhowflake Schema

time

time key

day

day of the week
month

quarter

year

branch

branch key
branch name
branch type

item
p item_key
Sales Fact Table & | item name
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location_key ««, |
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location key
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*

supplier
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2 | supplier type
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Measures
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city key

city

province or_street
country




Example of Fact Constellation

time
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month
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branch key
branch_name
branch type
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A Sample Data Cube
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Cuboids Corresponding to the
Cube

0-D(apex) cuboid

product _
1-D cuboids

ate, country

2-D cuboids

3-D(base) cuboid
product, date, country



Typical OLAP Operations

Roll up (drill-up): summarize data
by climbing up hierarchy or by dimension reduction
Drill down (roll down): reverse of roll-up

from higher level summary to lower level summary or detailed
data, or introducing new dimensions

Slice and dice
project and select
Other operations
drill across: involving (across) more than one fact table

drill through: through the bottom level of the cube to its back-
end relational tables (using SQL)



OLAP Server Architectures

Relational OLAP (ROLAP)

Use relational or extended-relational DBMS to store and manage
warehouse data and OLAP middle ware to support missing pieces

Include optimization of DBMS backend, implementation of
aggregation navigation logic, and additional tools and services

Multidimensional OLAP (MOLAP)

Array-based multidimensional storage engine (sparse matrix
techniques)

fast indexing to pre-computed summarized data

Hybrid OLAP (HOLAP)

User flexibility, e.g., low level: relational, high-level: array

Specialized SQL servers
specialized support for SQL queries over star/snowflake schemas




ROLAP

Data ulozena v relacni databazi — nejsou
duplikovana, ovsem neni k nim mozny pfristup
bez pripojeni k zdrojove databazi.

dotazy OLAP se prevadéji do klasickych dotazu
SQL - muze byt nevyhodou (limitované
moznosti SQL, pomalejsi odezva).

Vhodny jen pro omezeneé mnozstvi dat.



MOLAP

S[fradicni® OLAP.

Data ulozena v multidimenzionalnich kostkach
mimo relacni databazi. Jsou tudiz duplikovana a
je mozny pfistup i bez spojeni s puvodnim
zdrojem dat.

Hlavni vyhodou je rychla odezva na dotazy. Vse
je predpocitano a ulozeno pri tvorbe kostek.



HOLAP

ponechava puvodni data v relacnich
tabulkach, agregace uklada Y
multidimenzionalnim formatu

poskytuje propojeni mezi rozsahlymi
objemy dat v relacnich tabulkach

vyhoda rychlejsino vykonu
multidimenzionalne ulozenych agregaci



Budovani datového skladu

metoda ,velkeho tresku™:
»analyza pozadavku podniku
» vytvoreni podnikového datoveho skladu
» vytvoreni datovych trzist

prirustkova (evolucni) metoda



Plneni datového skladu

pocatecni plneni + pravidelna aktualizace

plneni pomoci datovych pump
postupy ETL.:

» extrakce

»transformace

»loading



Klasifikace dat

Kvalitativni (kategorialni)
nominalni
Alternativni
ordinalni

Kvantitativni (numerické)
diskrétni
binarni (dichotomickeé)
spojité

rodinny stav, region
pohlavi
vzdélani

pocet déti
indikator dobrého klienta
vek, prijem, vyse uvéru



Klasifikace dat

tiotrual d
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Klasifikace dat 1I

» Demograficke znaky:

> Klienta (vék, pohlavi, rodinny stav, pocet déti, druh bydleni,
kraj/okres trvalého bydliste...)

» Prodejniho mista (kraj/okres, typ, prodejni plocha,...)

» Prodejce (vék, pohlavi, kraj/okres trvalého bydliste...)

» Behaviouralni znaky:

> Klienta (,,stari“ klienta, doposud splacena jistina, dluzna jistina,
pocet dni po splatnosti,...)

» Prodejniho mista (,,stari“ prodejny, pocet uzavienych smluv, objem
uzavienych smluv, podil nesplacenych uvér,...)

» Prodejce (pocet uzavienych smiuv, objem uzavirenych smluv, podil
nesplacenych uvéru ...)

» Produktové znaky:

» VysSe uveéru, délka smlouvy, akontace, RPSN,...



Datova matice

Nutny format dat pro modelovani.

2-rozmerna matice n x p.

Radky reprezentuji n statistickych jednotek
(klient)

Sloupce reprezentuiji p statistickych promennych.

=| fAapps\spsswin\bank.sav |"| o
1:id 626 =
id calbey | sex | lime age salnow edlevel WOk jobcat rminority r

1 628 400 o &7 2880 TE050 = 23 4 o
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3 632 0200 o a2 21.08 21960 75 4.08 a o

4 633 00 o =] AT 9200 76 1.83 4 o
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B 637 12996 a a0 2980 27280 18 242 4 o
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Zasady tvorby datovée matice

Replikovatelnost tvorby dat. matice
Zzadné manualni Upravy dat

Srozumitelnost tvorby dat. matice
podrobné komentare

Zpetna konektivita dat. matice
primarni klice (id) vSech podkladovych
datovych tabulek



