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The term or expression database originated within the computer industry. A possible definition is that
a database is a collection of records or information which is stored in a computer in a systematic (i.e.
structured) way, so that a computer program can consult it to answer questions. The items retrieved in
answer to queries become information that can be used to make decisions. The computer program
used to manage and query a database is known as a database management system (DBMS). The
properties and design of database systems are included in the study of information science.

Termin nebo vyraz databaze vznikla v pocitatovém pramyslu. Mozna definice je, Ze databaze je
sbirka zaznamu nebo informaci, které jsou ulozeny v pocitaci systematicky (tj. strukturované) tak, aby
pocitacovy program mohl pozadat o odpovédi na otazky. Polozky ziskané v odpovédi na dotazy jsou
informace, které mohou byt pouzity k rozhodovani. Pocitacovy program slouzi ke spravé a dotazovani
nad databazi, je znamy jako systém pro spravu databazi (DBMS = database management system).
Vlastnosti a design databazovych systému jsou obsazeny ve studii o informacénich védach.

What is the concept of a database?
Co je pojem databaze?

The central concept of a database is that of a collection of records, or pieces of knowledge. Typically,
for a given database, there is a structural description of the type of facts held in that database: this
description is known as a schema. The schema describes the objects that are represented in the
database, and the relationships among them. There are a number of different ways of organizing a
schema, that is, of modeling the database structure: these are known as database models (or data
models). The model in most common use today is the relational model, which in layman's terms
represents all information in the form of multiple related tables each consisting of rows and columns
(the true definition uses mathematical terminology). This model represents relationships by the use of
values common to more than one table. Other models such as the hierarchical model and the network
model use a more explicit representation of relationships.

Zakladni pojem databaze znamena sbirka zaznamu, nebo poznatku. Typické, pro danou databazi, je
strukturalni popis druhl skute¢nosti, které jsou v této databazi: tento popis je znam jako schéma.
Schéma popisuje objekty, které jsou zastoupeny v databazi a vztahy mezi nimi. Existuje fada rdznych
zplsobl, jak organizovat schéma, to je, modelovani struktury databaze: ty jsou znami jako
databazové modely (nebo datové modely). Model je ve vétdiné bé&Zném pouZzivani dnes relaéni model,
ktery, laicky fe¢eno, pfedstavuje v8echny informace ve formé nékolika souvisejicich tabulkach, které
se skladaji z fadka a sloupct (pravda, definice pouziva matematickou terminologii). Tento model
reprezentuje vztahy pouzitim hodnot spoleénych pro vice nez jednu tabulku. Ostatni modely, jako je
hierarchicky model a model sité, pouzivaji vice explicitni reprezentaci vztahu.

The term database refers to the collection of related records, and the software should be referred to as
the database management system or DBMS. When the context is unambiguous, however, many
database administrators and programmers use the term database to cover both meanings.

Pojem "databaze" znamena soubor souvisejicich zaznamU a software by mél znamenat systém pro
spravu databazi nebo DBMS. | kdyZ je kontext jednoznacény, mnoho spravcl databazi a programator(
pouzivaji termin databaze pro oba vyznamy.

Many professionals would consider a collection of data to constitute a database only if it has certain
properties: for example, if the data is managed to ensure its integrity and quality, if it allows shared
access by a community of users, if it has a schema, or if it supports a query language. However, there
is no agreed definition of these properties.

Mnozi profesionalové by meéli zvazit shromazdovani udaju za ucelem vytvoreni databaze, pouze
pokud maji urcité vlastnosti: napfiklad, jestlize se datlim podafilo zajistit jejich celistvost a kvalitu,
jestlize to umoznuje sdileny pfistup komunity uzivateld, jestlize ma schéma, nebo jestlize to podporuje
dotazovaci jazyk. Nicméné&, neni tam Zadna dohodnutéa definice téchto viastnosti.
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Database management systems (DBMS) are usually categorized according to the data model that
they support: relational, object-relational, network, and so on. The data model will tend to determine
the query languages that are available to access the database. A great deal of the internal engineering
of a DBMS, however, is independent of the data model, and is concerned with managing factors such
as performance, concurrency, integrity, and recovery from hardware failures. In these areas there are
large differences between products.

Databazové systémy (DBMS) jsou obvykle roztfidény podle datového modelu, ktery podporuiji: relaéni,
objektové-relacni, sitovy, a tak dale. Datovy model inklinuje ke stanoveni dotazovacich jazykdu, které
jsou k dispozici pro pfistup k databazi. Velké vnitfni konstrukce DBMS jsou ale nezavislé na datovém
modelu a zabyvaiji se fidicimi faktory, jako je vykon, soubé&znost, integrita a zotaveni z hardwarovych
poruch. V téchto oblastech existuji velké rozdily mezi produkty.

The flat (or table) model consists of a single, two-dimensional array of data elements, where all
members of a given column are assumed to be similar values, and all members of a row are assumed
to be related to one another. For instance, columns for name and password might be used as a part of
a system security database. Each row would have the specific password associated with an individual
user. Columns of the table often have a type associated with them, defining them as character data,
date or time information, integers, or floating point numbers. This model is, incidentally, the basis of
the spreadsheet.

Ploché (nebo tabulkové) modely se skladaji z jedno-, dvou- rozmérnych poli datovych prvkl, kde jsou
vSichni ¢lenové daného sloupce a pfedpoklada se, ze maji podobné hodnoty a vSichni ¢lenové fady
jsou pFevzati a mohou byt pfifazeni jinému. Napfiklad sloupce pro jméno a heslo by mohly byt pouzity
jako soudast databazového systému zabezpec€eni. Kazdy fadek by mél mit konkrétni heslo spojené s
jednotlivymi uzivateli. Sloupce v tabulce maji ¢asto typy s nimi spojeny, definuji se jako znakova data,
datum nebo c¢asové informace, cela &isla, nebo plovouci s desetinnou &arkou. Tento model je,
mimochodem, podle tabulky.

Hierarchical model = Hierarchicky model

In a hierarchical model, data is organized into a tree-like structure, implying a single upward link in
each record to describe the nesting, and a sort field to keep the records in a particular order in each
same-level list. Hierarchical structures were widely used in the early mainframe database
management systems, such as the Information Management System (IMS) by IBM, and now describe
the structure of XML documents. This structure allows one 1:N relationship between two types of data.
This structure is very efficient to describe many relationships in the real world; recipes, table of
contents, ordering of paragraphs/verses, any nested and sorted information. However, the hierarchical
structure is inefficient for certain database operations when a full path (as opposed to an upward link
and a sort field) is not also included for each record.

V hierarchickém modelu jsou data organizovana do stromové struktury, coz znamena, Zze ma jediny
kofen a pole jsou fazeny v ur€itém poradi, které je stejné na kazdé urovni seznamu. Hierarchické
struktury byly Siroce pouzité v rannych mainframe systémech pro spravu databazi, jako je informacni
systém fFizeni (IMS) spole¢nosti IBM a nyni popisuji strukturu XML dokumentl. Tato struktura
umoziuje pouze 1: N vztah mezi dvéma druhy dat. Tato struktura je velmi efektivni k popisu mnoha
vztah( v realném svété, receptll, obsahu, usporadani odstavcl / versu, vSechny vnorené a tfidéné
informace. Nicméng, hierarchicka struktura je neefektivni pro urcité databazové operace, kdy je uplna
cesta (na rozdil od kofene a Ffazeni pole) a neni také pro kazdy zaznam.

Network model = Sit'ovy model

The network model (defined by the CODASYL specification) organizes data using two fundamental
constructs, called records and sets. Records contain fields (which may be organized hierarchically, as
in the programming language COBOL). Sets (not to be confused with mathematical sets) define one-
to-many relationships between records: one owner, many members. A record may be an owner in any
number of sets, and a member in any number of sets.

Sitovy model (definovany ve specifikaci CODASYL) organizuje data pomoci dvou zakladnich
konstrukci, tzv. zaznamy a mnoziny. Zaznamy obsahuji pole (které mohou byt organizovany
hierarchicky, stejné jako v programovacim jazyce COBOL). MnozZiny (nezaménujte za matematické
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mnoziny) definuji 1:N vztahy mezi zaznamy: jeden majitel, mnoho ¢lend. Zaznam muize byt vlastnikem
v jakémkoli mnozstvi soubort, a ¢lenem v jakémkoli mnozstvi soubord.

The operations of the network model are navigational in style: a program maintains a current position,
and navigates from one record to another by following the relationships in which the record
participates. Records can also be located by supplying key values.

Operace sitového modelu jsou naviga¢ni ve stylu: program udrzuje aktualni pozici, a pfejde z jednoho
zaznamu do jiného tim, Ze sleduje vztahy, ne kterych se podili zd&znamy. Zaznamy mohou byt také
lokalizované pfidanim kli¢ovych hodnot.

Although it is not an essential feature of the model, network databases generally implement the set
relationships by means of pointers that directly address the location of a record on disk. This gives
excellent retrieval performance, at the expense of operations such as database loading and
reorganization.

Ackoli to neni zakladni rys modelu, sitové databaze obecné provadi vztahy souboru pomoci
ukazateld, které pfimo feSi umisténi zaznamu na disku. To dava vynikajici vykon vyhledavani na ukor
operaci, jako jsou databaze, naditani a reorganizace.

Relational model = Relaéni model

The relational model was introduced as a way to make database management systems more
independent of any particular application. It is a mathematical model defined in terms of predicate logic
and set theory.

Relaéni model byl predstaven jako zplsob, jak délat systémy spravy databaze vice nezavislé na
konkrétni aplikaci. Je to matematicky model definovan v podminkach predikatové logiky a teorii
mnozin.

Three key terms are used extensively in relational database models: relations, attributes, and
domains. A relation is a table with columns and rows. The named columns of the relation are called
attributes, and the domain is the set of values the attributes are allowed to take.

TFi kliCové pojmy jsou znacné pouzivany v relacni databazi modelu: vztahy, atributy a domény. Vztah
je tabulka se sloupci a fadky. Pojmenované sloupce vztahu se nazyvaji atributy, a doména je soubor
hodnot atribut(, které je dovoleno mit.

The basic data structure of the relational model is the table, where information about a particular entity
(say, an employee) is represented in columns and rows (also called tuples). Thus, the "relation” in
"relational database" refers to the various tables in the database; a relation is a set of tuples. The
columns enumerate the various attributes of the entity (the employee's name, address or phone
number, for example), and a row is an actual instance of the entity (a specific employee) that is
represented by the relation. As a result, each tuple of the employee table represents various attributes
of a single employee.

Zakladem struktury relaéniho modelu je tabulka, kde jsou informace o konkrétnim subjektu (napfiklad
zaméstnanci) zastoupeny ve sloupcich a fadcich (také zvané n-tice). To znamena, Ze "vztah" v
"relacni databazi" se odkazuje na razné tabulky v databazi, vztah je soubor n-tic. Sloupce predstavuiji
rizné atributy subjektu (napfiklad jméno zaméstnance, adresu nebo telefonni Cislo) a Fadek je aktualni
instance subjektu (konkrétni pracovnik), ktery reprezentuje vztah. Jako vysledek, kazda n-tice
zaméstnance tabulka predstavuje rtizné atributy jednoho zaméstnance.

All relations (and, thus, tables) in a relational database have to adhere to some basic rules to qualify
as relations. First, the ordering of columns is immaterial in a table. Second, there can't be identical
tuples or rows in a table. And third, each tuple will contain a single value for each of its attributes.

VSechny vztahy (a tedy tabulky) v relaéni databazi musi dodrzovat nékolik zakladnich pravidel
kvalifikovanych jako vztahy. Za prvé, fazeni sloupcu je v tabulce nevyznamné. Druhé, nemize byt
stejné n-tic nebo fadkud v tabulce. A za tfeti, kazda n-tice bude obsahovat jednu hodnotu pro kazdy ze
svych atributu.
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A relational database contains multiple tables, each similar to the one in the "flat" database model.
Relationships between tables are defined explicitly by identifying or non-identifying parent-child
relationships characterized by assigning cardinality (1:1, (0)1:M, M:M). Tables can have a single
attribute or a set of attributes that can act as a "key", which can be used to uniquely identify each tuple
in the table.

Relaéni databdze obsahuje vice tabulek, z nichz kazdd ma podobu v "plochém" modelu databaze.
Vztahy mezi tabulkami jsou definovany explicitné pomoci identifikace nebo identifikace vztahu rodic-
dité vyznacuje tim, Ze pfifadi mohutnost (1:1, (0) 1: M, M: M). Tabulky mohou mit jediny atribut nebo
skupina atributll, které mohou plsobit jako "kli¢", ktery muze byt pouzit pro jednoznacnou identifikaci
kazdé n-tice v tabulce.

A. Vocabulary.

1. Look up the words in the dictionary. Translate them into Czech.

retrieve = nahradit, znovu ziskat, obnovit concurrency = soubéznost, soubézny

query = dotaz, dany problém recovery = zotaveni, obnova

layman = laik flat = byt, plochy, plocha

ambiguous = nejasny, nejednoznacny nesting = vkladani, vnoreni

unambiguous = jednoznacény to adhere to = drzet se, trvat na, zachovavat

2. Below are some interesting grammatical or lexical aspects from the text.
NizZe jsou uvedeny nékteré zajimavé gramatické Ci lexikalni aspekty z textu.

e Study the compounds. Divide them into three categories according to their similar features
and fill them in the table below.
Studujte slozené vyrazy. Rozdélte je do tfi kategorii podle jejich shodnych rysu a zapiste je do
tabulky nize.

e Add at least two more words to each column.
Pridejte nejméné dva a vice slov do kazdého sloupce.

object-relational model = objektové-relaéni model network = sit

floating point = pohybliva fadova &arka parent-child relationships = vztah rodi¢-dité
spreadsheet = tabulkovy procesor computer-centered data base = pocitacové
tree-like structure = stromova struktura databaze stred

same-level list = stejna Uroven seznamu end-users = koncovi uzivatelé

mainframe = relation-valued attribute = atribut vztahu
database = databaze object-oriented paradigm = objektové
one-to-many relationships = 1:N vztah orientovaného paradigmatu
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. Text comprehension.
. Decide whether the following statements are true or false.

. A database schema is a way to define the structure, content and, to some extent, the semantics of
XML documents.

Schéma databaze je zplsob, jak definovat strukturu, obsah a do jisté miry sémantiku XML
dokument. TRUE

. The whole internal engineering of a DBMS is independent of the data model.
Cela vnitini konstrukce je nezavisla na DBMS datového modelu. TRUE

. A hierarchical structure is efficient for certain database operations when a full path is not included
for each record.

Hierarchicka struktura je efektivni pro nékteré databazové operace, kdy uplna cesta nezahrnuje
kazdy zaznam. TRUE

. Answer the questions.

. What is the concept of a database?
The central concept of a database is that of a collection of records, or pieces of knowledge.

. What does the schema describe?

The schema describes the objects that are represented in the database, and the relationships
among them.

. How is the schema organized?

The flat (or table) model consists of a single, two-dimensional array of data elements, where all
members of a given column are assumed to be similar values, and all members of a row are
assumed to be related to one another.

. What types of database models are discussed in the article?

There are 4 types of data models:

- Hierarchical model = data is organized into a tree-like structure.

- Network model = data is organized using two fundamental constructs, called records and sets.

- Relational model = it is a mathematical model defined in terms of predicate logic and set theory.

- Object model = data is represented in the form of objects as used in object-oriented programming.

. Under what conditions may some professionals consider a collection of data to constitute a
database?
Za jakych podminek mohou néktefi odbornici shromazdovat udaje za uc¢elem vytvoreni databaze?

Many professionals would consider a collection of data to constitute a database only if it has certain
properties: for example, if the data is managed to ensure its integrity and quality, if it allows shared
access by a community of users, if it has a schema, or if it supports a query language. However,
there is no agreed definition of these properties.

. Which factors is DBMS concerned with managing?
Kterée faktory DBMS se tykaji fizeni?



http://en.wikipedia.org/wiki/Flat_file_database
http://en.wikipedia.org/wiki/Data
http://en.wikipedia.org/wiki/Query_language

concerned with managing factors such as performance, concurrency, integrity, and recovery from
hardware failures. In these areas there are large differences between products.

7. Which model forms the basis of the spreadsheet? How is the model defined?
Kterému modelu tvofi zaklad tabulka? Jak je model definovan?

The flat (or table) model consists of a single, two-dimensional array of data elements, where all
members of a given column are assumed to be similar values, and all members of a row are
assumed to be related to one another. For instance, columns for name and password might be
used as a part of a system security database. Each row would have the specific password
associated with an individual user. Columns of the table often have a type associated with them,
defining them as character data, date or time information, integers, or floating point numbers.

3. Explain.

How do hierarchical, network and relational models differ from each other?
- Hierarchical model = data is organized into a tree-like structure.
- Network model = data is organized using two fundamental constructs, called records and sets.
- Relational model = it is a mathematical model defined in terms of predicate logic and set theory.

C. Grammar.
Connectors, Discourse Markers, Conjunctions, and Determiners

1. Complete the sentences using the following expressions found in the text:
independent of, by means of, within, interms of, according to, atthe expense of

1. The term or expression database originated within the computer industry.

2. DBMS are usually categorized according to the data model that they support: relational, object-
relational, network, and so on.

3. Network databases generally implement the set relationships by means of pointers.

4. This gives excellent retrieval performance, at the expense of operations such as database loading
and reorganization.

5. The relational model was introduced as a way to make database management systems more
independent of any particular application.

6. Itis a mathematical model defined in terms of predicate logic and set theory.

2. Use the expressions above in your own sentences.
D. Now you... HW
Matching.

a) In scientific texts DEFINITIONS are used very often. Supporting grammar usually prefers using
relative clauses (both in their full forms or shortened).
Védecke texty, DEFINICE, je pouzivaji velmi ¢asto. Podplrné gramatiky je obvykle preferuji
pomocné vztazné véty (a to jak v jejich pIné formé nebo zkracené).

b) The similar meaning of terms can also be often expressed with verbs such as to refer to (as), to
be known as, to represent.
Podobny vyznam pojmi muze byt také ¢asto vyjadren u sloves, jako se odkazovat na (as), byt
znamy jako, reprezentovat.

= First match the appropriate explanation to the term.
Nejprve vhodné vysvétlete pojem.

» Then make definitions using full relative clauses in A and one of the above mentioned verbs
in B.
Potom defunujte uziti pIné vztazné védy v A a u jednoho z uvedenych sloves v B.
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A

B-1 A-2 C-3 E-4 D5

A

B

C

D

E

B

Database 1 such items retrieved in answer to queries and used to make
decisions

Information 2 collection of records or information stored in a computer in a
systematic way

Flat model 3 such a model; consists of a single, two-dimensional array of data
elements

Hierarchical model 4 such a model; organizes data using two fundamental constructs,
called records and sets

Network model 5 such a model; organizes data into a tree-like structure

F-1 C-2 B-3 D4 A-5 E-6

Data models 1

the various tables in the database

Computer program used to manage and query a database

2

a schema

A structural description of the type of facts held in that database

3
Relational model 4
Database 5

"Relation" in "relational database"” 6

Presentation topics.

Hierarchical Model
Network Model
Relational Model
Object/Relational Model
Object-Oriented Model

a database management system

all information in the form of multiple related tables each
consisting of rows and columns

a number of different ways of organizing a schema, that is,
of modeling the database structure

a collection of related records

Semistructured Model

Associative Model
Entity-Attribute-Value (EAV) Data Model
Context Model
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