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Motivacija

* Vrednost svakog sistema, pa i sistema baza
podataka, najbolje se shvata
— Ne samo na OosNnovu poznavanja Samog sistema

— veC na osnovu Cinjenice da taj sistem predstavlja
korak u evoluciji resavanja onih problema, koje
prethodni sistemi nisu mogli da rese

« Da bi se stekla precizna slika o bazama
podataka

— nije dovoljno samo definisati pojam baze podataka

— potrebno je prvo baze podataka sagledati u kontekstu
njihovog istorijskog razvoja
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Sadrzaj

« Motivacija

 Baze podataka i SUBP
- Sema baze podataka
« Sistemi baza podataka
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Klasicha organizacija datoteka

* Najstarije resenje
— |S "na karticama", bez podrske racunara
* medijum za trajno memorisanje struktura podataka - papir

* Naprednije resenje

— IS organizovani nad sistemima datoteka
* medijum za trajno memorisanje struktura podataka — sistem
diskova
— IS je sacCinjavao skup nezavisnih aplikacija
« svaka aplikacija - sopstvene datoteke
« “skladiste podataka” - skup datoteka
* podaci o istom entitetu u razliCitim datotekama
« vremenom, takav IS dolazi u kontradikciju sa samim sobom
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Klasicha organizacija datoteka

APLIKACIJA #1 APLIKACIJA #2 APLIKACIJA #n
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Klasicha organizacija datoteka

 Osnovnl nedostaci

— nepovezanost aplikacija
 potreba rucnog prepisivanja istih ili slicnin podataka
— redundantnost podataka
 potreba visestrukog memorisanja istih ili slicnih podataka

— Cvrsta povezanost programa i podataka

« program vodi raCuna o fiziCkoj strukturi podataka (FSP)
datoteke, kako u opisu, tako I u proceduri

* Posledice
— otezano odrzavanje |S-a
— otezan dalji razvoj I1S-a
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Klasicna organizacija datoteka

* Primer - nepovezanost | redundantnost

APLIKACIJA #1 APLIKACIJA #2 APLIKACIJA #n
@N @au aaa
13 | Nikola | 10 13 | Nina | 15 13 | Niki 12
SID Ime BPI StID Stime  StBPI BRI Ime BPI
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Klasicna organizacija datoteka

» Cvrsta povezanost programa i podataka

Pozeljna
rasuta Program #2

Pozeljna : .
J organizacija

sekvencijalna
organizacija

[ I
Program #1 I Stud s Program #3

Pozeljna

invertovana Program #4
organizacija
APLIKACIJA #1
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Klasicna organizacija datoteka

IDENTIFICATION DIVISION.
GRAM-ID. Seq2Rel.

» Cvrsta povezanost — primer COBOJ=*

NMENT DIVISION.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT SupplierFile ASSIGN TO "RELSUPP.DAT"
ORGANIZATION IS RELATIVE
IDENTIFICATION DIVISION
N RELATIVE KEY IS SupplierKey

FILE STATUS IS Supplierstatus.

P I ao G I EA M = I D . f ;e q 2 R eI . SELECT SupplierFileSeq ASSIGN TO "SEQSUPP.DAT"
ORGANIZATION IS LINE SEQUENTIAL.
/ \ U I H O I z M C DATA DIVISION.
- FILE SECTION.

FD SupplierFile.

01 SupplierRecord.
02 SupplierCode PIC 99.
02 SupplierName PIC X(20).
02 SupplierAddress PIC X(50).

FD SupplierFileSeq.
01 SupplierRecordSeq.
88 EndOfFile VALUE HIGH-VALUES.
02 SupplierCodeSeq PIC 99.
02 SupplierNameSeq PIC X(20).
02 SupplierAddressSeq  PIC X(50).

WORKING-STORAGE SECTION.
01 SupplierStatus PIC X(2).

01 Supplierkey PIC 99.

PROCEDURE DIVISION.

Begin.
OPEN OUTPUT SupplierFile.
OPEN INPUT SupplierFileSeq.

READ SupplierFileSeq
AT END SET EndOfFile TO TRUE
END-READ
PERFORM UNTIL EndOfFile
MOVE SupplierCodeSeq TO Supplierkey
MOVE SupplierRecordSeq TO SupplierRecord
WRITE SupplierRecord
INVALID KEY DISPLAY "Supplier status =" SupplierStatus
END-WRITE
READ SupplierFileSeq
AT END SET EndOfFile TO TRUE
END-READ
END-PERFORM.

CLOSE SupplierFile, SupplierFileSeq.
STOP RUN.
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Klasicna organizacija datoteka

IDENTIFICATION DIVISION.
GRAM-ID. Seq2Rel.

» Cvrsta povezanost — primer COBO[=*

NMENT DIVISION.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT SupplierFile ASSIGN TO "RELSUPP.DAT"
ORGANIZATION IS RELATIVE

ENVIRONMENT DIVISION. RECATVE kY 15 Sl

FILE STATUS IS Supplierstatus.

INPUT-OUTPUT SECTION. e RGANIZATION 1 LINE SEQUENTIAL
FILE-CONTROL. sl

FD SupplierFile.

SELECT SupplierFile ASSIGN TO "RELSUPP.D&% e

02 SupplierAddress PIC X(50).

ORGANIZATION IS RELATIVE o SuprFiesen

01 SupplierRecordSeq.

88 EndOfFile VALUE HIGH-VALUES.
ACCESS MODE IS RANDOM
02 SupplierNameSeq PIC X(20).

02 SupplierAddressSeq  PIC X(50).

RELATIVE KEY IS SupplierKey

01 SupplierStatus PIC X(2).

FILE STATUS IS Supplierstatus. o s, e

PROCEDURE DIVISION.

Begin.
OPEN OUTPUT SupplierFile.
OPEN INPUT SupplierFileSeq.

READ SupplierFileSeq

SELECT SupplierFileSeq ASSIGN TO

PERFORM UNTIL EndOfFile
1 E P P DAT" MOVE SupplierCodeSeq TO Supplierkey
U . MOVE SupplierRecordSeq TO SupplierRecord
WRITE SupplierRecord
INVALID KEY DISPLAY "Supplier status =" SupplierStatus

ORGANIZATION IS LINE SEQUENTIAL. &eSmeres:

AT END SET EndOfFile TO TRUE
END-READ
END-PERFORM.

CLOSE SupplierFile, SupplierFileSeq.
STOP RUN.
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Klasicna organizacija datoteka

« Cvrsta povezanost — primer COBO

DATA DIVISION.

FILE SECTION.

FD SupplierFile.

01 SupplierRecord.
02 SupplierCode
02 SupplierName
02 SupplierAddress

PIC 99.
PIC X(20).
PIC X(50).

FD SupplierFileSeq.
01 SupplierRecordSeq.
88 EndOfFile VALUE HIGH-VALUES.
02 SupplierCodeSeq PIC 99.
02 SupplierNameSeq PIC X(20).
02 SupplierAddressSeq PIC X(50).
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IDENTIFICATION DIVISION.
GRAM-ID. Seq2Rel.
HOR. MC

NMENT DIVISION.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT SupplierFile ASSIGN TO "RELSUPP.DAT"
ORGANIZATION IS RELATIVE
ACCESS MODE IS RANDOM
RELATIVE KEY IS Supplierkey
FILE STATUS IS Supplierstatus.

SELECT SupplierFileSeq ASSIGN TO "SEQSUPP.DAT"
ORGANIZATION IS LINE SEQUENTIAL.

DATA DIVISION.
FILE SECTION.

FD SupplierFile.
01 SupplierRecord.

02 SupplierCode PIC 99.
02 SupplierName PIC X(20).
02 SupplierAddress PIC X(50).

FD SupplierFileSeq.
01 SupplierRecordSeq.
88 EndOfFile
02 SupplierCodeSeq PIC 99.
02 SupplierNameSeq PIC X(20).
02 SupplierAddressSeq  PIC X(50).

VALUE HIGH-VALUES.

WORKING-STORAGE SECTION.
01 SupplierStatus PIC X(2).
01 Supplierkey PIC 99.
PROCEDURE DIVISION.
Begin.
OPEN OUTPUT SupplierFile.
OPEN INPUT SupplierFileSeq.

READ SupplierFileSeq
AT END SET EndOfFile TO TRUE
END-READ
PERFORM UNTIL EndOfFile
MOVE SupplierCodeSeq TO Supplierkey
MOVE SupplierRecordSeq TO SupplierRecord
WRITE SupplierRecord
INVALID KEY DISPLAY "Supplier status =" SupplierStatus
END-WRITE
READ SupplierFileSeq
AT END SET EndOfFile TO TRUE
END-READ
END-PERFORM.

CLOSE SupplierFile, SupplierFileSeq.
STOP RUN.



Klasicna organizacija datoteka

IDENTIFICATION DIVISION.
GRAM-ID. Seq2Rel.

Cvrsta povezanost — primer COBO[=*

NMENT DIVISION.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT SupplierFile ASSIGN TO "RELSUPP.DAT"
WORKING-STORAGE SECTION Ce
= . ACCESS MODE IS RANDOM
RELATIVE KEY IS Supplierkey
FILE STATUS IS Supplierstatus.

O 1 S u p p I i e r St at u S P I C X(2) . SELECT SupplierFileSeq ASSIGN TO "SEQSUPP.DAT"

ORGANIZATION IS LINE SEQUENTIAL.

DATA DIVISION.
FILE SECTION.

FD SupplierFile.

01 SupplierKey PIC 99. o s P

02 SupplierName PIC X(20).
02 SupplierAddress PIC X(50).

FD SupplierFileSeq.
01 SupplierRecordSeq.
88 EndOfFile VALUE HIGH-VALUES.
02 SupplierCodeSeq PIC 99.
02 SupplierNameSeq PIC X(20).
02 SupplierAddressSeq  PIC X(50).

WORKING-STORAGE SECTION.
01 SupplierStatus PIC X(2).

01 SupplierKey PIC 99.

PROCEDURE DIVISION.

Begin.
OPEN OUTPUT SupplierFile.
OPEN INPUT SupplierFileSeq.

READ SupplierFileSeq
AT END SET EndOfFile TO TRUE
END-READ
PERFORM UNTIL EndOfFile
MOVE SupplierCodeSeq TO Supplierkey
MOVE SupplierRecordSeq TO SupplierRecord
WRITE SupplierRecord
INVALID KEY DISPLAY "Supplier status =" SupplierStatus
END-WRITE
READ SupplierFileSeq
AT END SET EndOfFile TO TRUE
END-READ
END-PERFORM.

CLOSE SupplierFile, SupplierFileSeq.
STOP RUN.
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Klasicna organizacija datoteka

IDENTIFICATION DIVISION.
GRAM-ID. Seq2Rel.

» Cvrsta povezanost — primer COBOJ=*

NMENT DIVISION.
INPUT-OUTPUT SECTION.

PROCEDURE DIVISION. FILSEE-I(_:IS(;\‘TT;(J);)IBIierFiIe ASSIGN TO "RELSUPP.DAT"
ORGANIZATION IS RELATIVE
BEGIN. ACCESS MODE IS RANDOM
RELATIVE KEY IS SupplierKey
OPEN OUTPUT SU p p I | er F| I e FILE STATUS IS Supplierstatus.
) ) SELECT SupplierFileSeq ASSIGN TO "SEQSUPP.DAT"
OPEN INPUT Su pp lierFil eSeq . ORGANIZATION IS LINE SEQUENTIAL.
DATA DIVISION.
FILE SECTION.
READ SupplierFileSeq 01 Supplirfecord
. 02 SupplierCode PIC 99.
AT END SET EndOfFile TO TRUE 02 SupplierName  PIC X(20).
02 SupplierAddress PIC X(50).
END-READ
. FD Supp!ierFiIeSeq.
PERFORM UNTIL EndOfFile OlsgépnﬂgggfgordseqIVALUE HIGH-VALUES.
. . 02 SupplierCodeS PIC 99.
MOVE SupplierCodeSeq TO Supplierkey o2 guﬁﬁ:iiiﬁggisi‘é PiCX20)
upplierAddressSeq .
MOVE SupplierRecordSeq TO SupplierRecord
i WORKING-STORAGE SECTION.
WRITE Supp“erRecord 01 SupplierStatus PIC X(2).
INVALID KEY DISPLAY "Supplier status =" SupplierStatus o Seppllerey - PIeS
PROCEDURE DIVISION.
END-WRITE Be(g)iPnEN OUTPUT SupplierFile.
. . OPEN INPUT SupplierFileSeq.
READ SupplierFileSeq e
upplierFileSeq
AT END SET EndOfFile TO TRUE D ST EndOTFile TO TRUE
PERFORM UNTIL EndOfFile
EN D_READ MOVE SupplierCodeSeq TO SupplierKey
MOVE SuppligrRecordSeq TO SupplierRecord
E N D' P E R FO R M . VVIEI\I/EL?;plzl—ZI‘?rS‘IESCgIriY "Supplier status = " SupplierStatus
END-WRITE
READ SupplierFileSeq )
. . . . EN/IE\)TREEI\IAE[)) SET EndOfFile TO TRUE
CLOSE SupplierFile, SupplierFileSeq. END-PERFORM.
STO P R U N . g_lltgilijlt‘l?plierFile, SupplierFileSeq.
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Klasicna organizacija datoteka

« Cvrsta povezanost — primer COBOL

SELECT STUDENT ASSIGN TO “STUD.DAT"
ORGANIZATION IS INDEXED
ACCESS MODE IS RANDOM
RECORD KEY IS BRI
ALTERNATE RECORD KEY IS PREZIME
WITH DUPLICATES
FILE STATUS IS StudStatus.
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Klasicna organizacija datoteka

* Problemi koji se mogu ublaziti, ili Cak razresiti u
klasiCnoj organizaciji
— nepovezanost aplikacija
— redundantnost

* Problem koji je gotovo nemoguce ublaziti ili
razresiti u klasiCnoj organizaciji
— Cvrsta povezanost programa i podataka
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Klasicha organizacija datoteka

APLIKACIJA #1 APLIKACIJA #2 APLIKACIJA #n

APLIKACIJA #3
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Sadrzaj

« Motivacija
« KlasiCnha organizacija datoteka

- Sema baze podataka
« Sistemi baza podataka
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Baze podataka | SUBP

* Osnovne ideje:

— da se svi podaci jednog IS integriSu u jednu veliku
“datoteku”

* nastanak pojma baze podataka

— nereduntantno memorisanje podataka
* izbegavanje nepotrebnog visestrukog memorisanja istih ili
slicnih podataka
— da se uvede poseban softverski proizvod za podrSku
Kreiranja | koriS€enja baze podataka
* sistem za upravljanje bazama podataka (SUBP)

 da svi programi koriste podatke iz baze podataka, ili je
azuriraju koristeci iskljucCivo usluge SUBP
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Baze podataka | SUBP

cUBo

J
e

s
-l
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Baze podataka | SUBP

e Sistem za upravljanje bazama podataka
(SUBP)

 Database Management System (DBMS)

— softverski proizvod, namenjen da omoguci izgradnju i
korisCenje baza podataka
— Sadrzi:
* Jjezik za opis podataka
— Data Definition Language - DDL
* jezik za manipulisanje podacima
— Data Manipulation Language - DML
* upitni jezik
— Query Language - QL
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Baze podataka | SUBP

« Jezgro SUBP

— obezbedenije fiziCke organizacije podataka

— rutine za upravljanje podacima

— zastita od neovlascenog pristupa i od unistenja
— obezbedenje visekorisnickog rezima rada

— obezbedenje distribuirane organizacije BP

— obezbedenje zadavanja Seme baze podataka

* nad skupom obelezja ranijih datoteka formira se struktura
seme BP

* nad Semom BP se kreira, koristi i azurira baza podataka
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Logicka struktura obelezja

Semestar

StSif

Pohada

Predmet Student

StPrz

Nastavnik
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Reprezentacija LSP putem tabela

Radnik Zgrada
MBR | IME | PRZ | GRD | SEF SZG ADR BRS
159 lvo Ban | 1940 | 081 003 Puskinova 8 3
081 | Eva | Pap | 1948 013 | Andriceva 13 8
013 | Ana | Ras | 1962 | 081 015 Tolstojeva 1 4
015 Ena | Kon | 1975 | 013 113 | Balzakova 44 8
Poslovnica Zaposlen Nalazi_se Stanuje
SPR | NAZ | DIR MBR | SPR SPR | SZG MBR | SZG
03 Lim1l | 013 159 23 03 013 159 003
13 | Matica| 081 081 23 13 003 081 113
23 Lim3 | 013 013 03 23 015 013 113
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Sadrzaj

« Motivacija
« KlasiCnha organizacija datoteka
 Baze podataka i SUBP

« Sistemi baza podataka
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)" 4

Sema baze podataka

* Program koji koristi usluge SUBP
— poznaje samo Semu BP, kao logiCku kategoriju

— nad semom BP, koristi logiCku strukturu podataka
(LSP), saglasno konkretnom zadatku

— ne sme da vodi racuna o fiziCkoj srtukturi podataka
(FSP)

* koja, po pravilu, moze biti veoma kompleksna

* Preslikavanje LSP <> FSP - zadatak SUBP

— primeri potreba razliCitin programa za istim podacima
* pristup saglasno rastuc¢im vrednostima primarnog kljuCa
* pristup saglasno vrednostima sekundarnog kljuca
« direktni pristup, saglasno zadatoj vrednosti primarnog kljuca
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Sema baze podataka

Program #1 S
E BAZA
Program #2
M ®  PODATAKA
A
Program #n
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Sema baze podataka

« Efekti uvodenja koncepta Seme baze podataka

— smanjenje zavisnosti programa i Seme BP od
promena FSP

— smanjenje redundantnosti
* povecanje konzistentnosti podataka

— uvodenje uloga
 projektant baze podataka (Seme i FSP)
« administrator baze podataka (DBA)
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Sadrzaj

Motivacija

KlasiCha organizacija datoteka
Baze podataka | SUBP

Sema baze podataka
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Sistemi baza podataka

« Sistem baze podataka

— obuhvata
* bazu podataka

« SUBP, sistemski softver i raCunare (servere) na kojima je BP
Kreirana

« Semu baze podataka, implementiranu na SUBP
* jezike i operacije za kreiranje, azuriranje i koriscenje BP
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Sistemi baza podataka

e Rezime

— opisane karakteristike sistema BP predstavljaju
ciljeve kojima treba teziti
— U kojoj meri Ce ti ciljevi biti ostvareni, zavisi od
 projektanta BP
— kvalitet / znanje raspolozivih ljudskih resursa

* izabranih koncepata, metoda I tehnika projektovanja
— kvalitet procesa razvoja sistema

 karakteristika SUBP
— kvalitet primenjenih informacionih tehnologija
— razvoj postupaka za organizovanje i upravljanje
podacima vodi ka:
» povecanju produktivnosti razvojnog tima
* izgradnji integrisanih IS
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Sadrzaj
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Pitanja | komentari
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Baze podataka

Koncepcija baze podataka

Istorijat razvoja postupaka za
upravljanje podacima
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