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Database System

Jd Data
Facts collected from observations and measurements

@ Database

A collection of persistent data that is used by the application systems
of some given enterprise

@ Database Management System
A layer of software between the physical database and the user

@ Database System

A computerized system whose overall purpose is to maintain
Information and to make that information available on demand
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Purpose

@ Architecture for a database system — framework
For describing general database concepts
For explaining the structure of specific database systems

@ ANSI/SPARC Study Group on Database Management System
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The Three Levels of The Architecture

@ ANSI/SPARC three level architecture (3 il & -1 X&)

External level (2| £ dI 2) — individual user view

— The one concerned with the way the data is viewed by individual users
Conceptual level (JHE il &) — community view

— A level of indirection between the other two
Internal level (L & &Il &) — storage view

— The one concerned with the way the data is physically stored
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Views

@ CIOIEIHI Ol A0l THEH 2HE (View)

@ Three views
@ External view (many distinct): JH @l
— More or less abstract representation of some portion of the total database
@ Conceptual view (one): J| 2t & |
— Abstract representation of the database in its entirely
@ Internal view: XM & & X|
— Total database as physically stored
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Schema

@ 2 dEUNANL AI|0t
GIOIEHI Ol A2l A A(GIOIE ZBAl, 2t AN M= 242 FA
@ 2/ AJ|Ok(external schema)
NN AFE A 2HE U A 2] GIOTE /IOl A
S CIOIEHIOI AL & =2|&HQI 2
— Sub Schema
@ HE A IO conceptual schema)
S| A0 AH N2 GIOIEHHI0IA Z2
=320 et MxEQ Sef=l Qo[ +4&
— L BHA QI Schema
@ LS A J|0k(internal schema)
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Sk AH

Cll Ol &1 tHl O 2 Ol Al

- O
e
AE AI|I0OF 1 AE AI|I0OF 2
(8= 1) (St
ST STUDENT
Sn INT Sno PIC 9(4)
Name CHAR(10) Sname PIC X(10)
Grade INT Year PIC 9(2)
Dept CHAR(5) Addr PIC X(44)
STUDENT
Snumber INTEGER
Name CAHR(10)
Me A0 Year SMALLINT
Grade SMALLINT
Dept CHAR(5)
Address CHAR(44)
N Wi p.44
A
b2 & 2
y
STORED-STUDENT LENGTH = 71
prefix BYTE(4) OFFSET =0
Sno BYTE(4) OFFSET =4 INDEX = STINDX
Sname BYTE(10) OFFSET =8
= A
W= 2310 Syear BYTE(2) OFFSET =18
Sgrade BYTE(2) OFFSET = 20
Sdept BYTE(5) OFFSET = 22
Saddr BYTE(44) OFFSET = 27
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Mapping
@ Two levels of mapping

Conceptual / internal mapping
— Correspondence between the conceptual view and the stored database
(i.e., how conceptual records and fields are represented at the internal level)

— Structure of the stored database : change
(i.e., change in the storage structure definition)

2y

—

for

— Conceptual / internal mapping : change(by DBA) —“data independence”
(-"-conceptual schema : invariant)

@ External / conceptual mapping

Correspondence between a particular external view and the conceptual
view

— Field can have different data types

— Field and record names can be changed

— Multiple conceptual fields can be combined into a single (virtual) external field
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Mapping

@ 2AFIHE SHAHZHS] Atad

AT AJ|DFS HE ADIOH2HS CHE 2HH B2
S & QI HI0l A (application interface)

=2l H0IE SESS HZ

@ HE/UE A 2H2] ALE
HE AJ|0tet LW AJ|OF2HS] THE
M & OIE HI 0] A (storage interface)
=c|& U0l =gd= N3

B O =

R

PA &2

r

== Note
SCHH 2H2| AFAS

= 0l = & & (data independency)2l 7+& &4

AJ| 0= Z IO & Of data dictionary (CIOIEf AFE, IHEZ )0l M &

A J|0FCHOT Ol ) &4
= AJ|0t2] iy Sz 2

P Kit=ezezuno

Kumah MNational Instiiy

vie of Technology


http://www.kumoh.ac.kr/index.html

Mapping
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The External Level

@ External view : some portion & abstract
The content of the database as it is seen by some particular user
Subset of conceptual view £l
Multiple occurrences of multiple types of external record (=logical record)
DML

@ External schema
Definitions of each of the various types of external record
(external) DDL
@ cf. (Hl 1, L)
View: DB L &
— A set of occurrences
Schema: DDLZ & 2|t A
— Definition of a view

Model: Relation (table), Network model, etc.
— Structure, operation, constraint

a m_ﬁaaeammqm 11
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Language of the External Level

@ Language
Data sublanguage (DSL)

— A subset of the total language that is concerned specially with database
objects and operations

— Embedded within the corresponding host language
Host language
— Responsible for providing various non-database facilities
— e.g., local variables, computational operations, if-then-else logic, etc.

@ Two types
Tightly coupled (ODBC, OLE/DB): &£ 0| At &

— If the two are in distinguishable, or if they can be separated only with
difficulty

Loosely coupled (Embedded SQL): £ 20 = & AtS & Xl
— If the two are clearly and easily separable

P Kit=ezesuaoa 12
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Kit
anguage of the External Level (cont’d)

@ Data sublanguage
Data definition language (DDL)
— For the definition or declaration of database objects
Data manipulation language(DML)
— For the manipulation or processing of such objects

Data control language (DCL)
— Security, integrity, trigger, etc.

P Kitaezesaam 1S
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The Conceptual Level

@ Conceptual view: abstract

A representation of the entire information content of the database
Multiple occurrences of multiple types of conceptual record

@ Conceptual schema
Definitions of each of the various types of conceptual record
(conceptual) DDL
No considerations of (storage structure or

{access strategy

No reference to stored field representations, stored record sequence,
Indexing, hash-addressing, pointers, etc.

Additional features: security checks, integrity checks, etc.

} — For “data independence”

[ ] . .
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The Internal Level

@ Internal view (= stored database)
A low-level representation of the entire database
Multiple occurrence of multiple types of internal record(=stored record)
At one remove from the physical level

— "7 not deal in terms of physical records (pages or blocks), nor with any device-
specific considerations (e.g., cylinder or track size)

Assume an infinite linear address space

@ Internal schema (= storage structure definition)

Define the various types of stored record and specify what indexes exist, how
stored fields are represented, what physical sequence the stored records are in,

and so on.
(internal) DDL
@ In certain exceptional situations (not recommended)

Application program operates directly at the internal level
— To obtain the required function or performance

a miaaeammqm 15

natituie of Technology

O
&
=)
[l



http://www.kumoh.ac.kr/index.html

Metadata

@ UIOl& AFA (data dictionary)
GIOIEHHIOI AN MEENH JA= 2= JHMS0l CHet 2Lt S Al

of 25t MEE S Xl/2el
- OH AJ|0t2t Ol =0 &= mapping & 2 & M &E/2t
AAEHIOIE HI O] A
AMAE IFE 2 T (catalog)2t 1 & &
@ Metadata: data about data
AMAE GIOIEHIOIAN HEEH A= GIO0IEH

@ OI0IE Cl &l & 2l(data directory)
AIAES GIOIEHIOIA Ol £ =€ HIOIHE ANE B350 2
25t 9IX NS Zelots AlAE
X0l &
— CIOIE AFE: AL2 XS A AE! B
— GIOIE CIZER]: AIAEIDHAIR

FAE
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DDL

@ Data Language
CIOIEHIOIAS] Hol =& MAHE ?Iet Al

@ DDL : Data Definition Language
GIOIEHHIOI AL ol 2 =&
@ Bouy=
Logical IO +242| H 2
— AJ|0F 22 AJ|0tS] Jl=
Physical GI0lE& 2| &2
- W A0t Jl=
— OO0l & &2l A (Data Storage Definition Language)
=c|& 0l +£2 =2l & Ql0IH & 2t2] mapping & 2

I
=
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DML

@ DML.: Data Manipulation Language
AEXH(SE T2 12)2 DBMS A0S S
CIOIE Mel A&kl et (HIOIE 2 ZHM, &
@ ZE XA (procedural) DML
what } howE & Al

Host Language (tightly coupled, loosely coupled)

et Ol otLtel dI2 =8 X2l
Loosely coupled Language (DSL)

_ 2 1

=& 2218 =0 & e (embedded)Tl O AHE

— DML Pre-compilerOfl 2151 X 2l
@ HI&EXtA (non-procedural) DML
what@F & M| (declarative, descriptive)
SQL
SHHO et JHel dIZ& Kel
& 2| O (Query Language)
SAHAE, kA AFE : HMHE EHY

=
D20 EAN B

T O T

a I(Tt aa=eamtnmm

Al 4 E
I

ARl B E A

Completeness of data language:
ANSIIF Aot ™ 2BX &
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DCL

@ DCL : Data Control Language
@S2 UOIHHIOIA 22| E ?IoH GIOIE HHE &2lot] Jl=

@ QoI KO LHE
@ OI0lEl & 2 (security)
@ OI0IH =& & (integrity)
@ OI0IE 3l =(recovery)
@ Bl 2=&l(concurrency)

@ 22 =82 = UOI&d0lA 22| AHDBA)JL ALE

P Kitaezesnam 19
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AHE XH(User)

@ HIOIEIHIOIAS 01857 S B25t= ALY

@ ZEFAL EX F(end user)
@ HIZ XS DML(E 2 )= SallA IOIEHIOIAE &2
% menu, form, graphics
@ OOl 2 &g, AHl, Aol Z

@ == = =272 H(application programmer)
@ SAE A0 + DML(DSL)S Saoll Al HIOIEHIOIAS &2
@ PL/I, COBOL, PASCAL, C, Java

@ GIOIEHI0IA 22Xt (DBA)
% DDL1} DCL 2 =0l DBE &H2|6t1) MO{ot= AL
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2. NAE0] Ololl e == U=

CIOIE IOl A& 22| AIAR(DBMS)
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DBMSS 2H A (1)

@ DDL H It 2
DDL= A= AJ|0HE U= il HetotK HE =10l M&
BlEr GIOIE: WrZ 2 OISk 21, tIOIE OIOIE 2| OIS EF R, ME MIF
Aret, AD[0F 2He AL HE, HISF A

@ 220 Xl

Mo|2g IH, 24, 2MYst) SN ACE M4

Oy — Ty

@ Old] Z U 24 (pre-compiler, pre-processor)
SE 2 )0 &= DML(DSL)ES ==06t12 21 At 0l procedure call=2

CH |
==& DMLE DML 2tz H L
@ DML St 2
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DBMSS| & 2A(2)

@ EHY GIOIEHIOIA el
A AIZHO IOIEHIOIAE B2
@ IOl HIOIA Hats 3t
@ EHA DK

& 2251 Ast MO
& 3 HO0IQ 52 &
@ H& GOl 2tel At
@ 0A3N U= HIOIEH-IOIA EZ2 HIA
@ J|= 0S 2 (File 22| X}, Disk 22/ X2 0| =
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DBMSS| A& QA(3)
IR R SEIZ 0 CIOIE HIOl A 2| Rt

¢ ' ¢
e DML/S8Z2]3 DDL/A 3|0t
2ol Healdl DML 0l bl 24T e 2f DL I+
DML I 2]

g

¢ Ete QIoIEHIolA

EgiiE 22| X} |« el
NE COole ZelXt i« DBMS

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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The Database Administrator

@ Data administrator (DA)

Person who makes the strategic and policy decisions regarding the data
of the enterprise

SERSE

@ Database administrator(DBA)

Person who provides the necessary technical support for implementing
those decisions

Responsible for the overall control of the system at a technical level
GIOIE B0l A AlAES] 22| 2F 0l CHet E% A= A Ues
A S

DB 7=

25
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The Database Administrator

@ Functions of DBA

Defining the conceptual schema : logical (or conceptual) database design
Defining the internal schema : physical database design

— Conceptual / internal mapping(by conceptual DDL)
Liaising (& =) with users

— External schemas and external/conceptual mapping(by external DDL)
Defining security and integrity checks

— As part of the conceptual schema
Defining backup and recovery procedures

Monitoring performance and responding to changing requirements
— Best for the enterprise

o=
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@ GIOIHYIOIA A2 =22
@ dolgdiolas 24 A2 Z2F
@ AJ|0HES
@ NE XA T2 LH EH
¢ ot M 8 HERH, 724 A
% 0lld](backup), &l = (recovery) & Xt2| =&
@ doOolediolAS 22AH X
¢ dsEa ME22 270 CHS8 CIOIEHIoIAS) TH4
@ OOIe At S| 22
c oHI—I al %.LL:I OHD:l

=

@ OO 281 AIAES 2A30 25 &3
@ MEXS F L =SE NS
@ AMAE AL AHASs 2A
@ A|AE-II /\-|LO i—l%_<_|
@ A olsL, 9= 8y, BHl s =S
@ ANEX T2 Bt UOIH AFE M, 2SS SH S S8 24

@ K tnzosman
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Backend vs. Frontends

@ Two-part structure of a database system
4 Backend: DBMS
@ Frontends: various applications that run on top of the DBMS

Frontends @ S0

Backend e

CllOI Ef
Hl Ol &

2-Tier
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Applications

@ Two categories of applications

User-written applications
— Regqular application programs

Vendor-provided applications (“tools”)

— To assist in the process of creating and executing other applications
(1) query language processors
(2) report writer
(3) business graphics subsystems
(4) spreadsheets
(5) natural language processors
(6) statistical package
(7) copy management tools
(8) application generators (including “4GL” processors)
(9) computer-aided software engineering (CASE) products

a miaaeammqm Y
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Utilities

@ Utilities for DBA: integral (£ ==) components of DBMS
Load routines: to create the initial version of the database
Unload/reload routines: for recovery purpose
Reorganization routines: for performance purpose
Statistics routines: to compute various performance statistics
Analysis routines: to analyze the statistics

P Kit=eaesum 30


http://www.kumoh.ac.kr/index.html

ot = 01

@ 0172 HIOIE B0l A (VLDB)
GB (gigabyte): 1024MB
TB (terabyte): 1024GB
PB (petabyte): 1024TB
EB (exabyte): 1024PB
ZB (zettabyte): 1024EB
YB (yottabyte): 1024ZB
@ HIOIEHYIOIA DI S E &=
of =& 2| ot =R 0f
Backend processor
ANss HE EX
LH & 4! (associative) 0l 2 2|
A& X 2l (parallel processing)

It
0
u
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2
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CIOIEHIOIA BFEH &
0O B O

J (EIEIIILé") J
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HIOIEIHIOIA 28 T2 ClAT 22K [« »  NE
¥ x ETIZE S
GlolEHolA |, | CIOIEIHIOIA |
CIE{ I 0| A X2l <>
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CIOIERHIOl A AIAE e

ALEAE 1 AL2A} 2 A%} 3 AL A} n
DML/ DML/
a2/ sguzIYy || ggZzIY | Eelof
RXI' A
=1 7 o] EE i N NG’ A ---
QIF A0 R £9|D+2 If AJ|0Fm
\ ! /
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