IOIEIHIOIA 2 &3

Chap 3. GHOIEIHIOIA AlAE DA
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Database System

J 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
“O0IHE HOIEHUIOlA=Z H& 22lot EE2E MAote=

BAHE =& AILAE”

P Kit=ezezanoa 2
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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

a Idt %a=23mmf&m Department of Computer Engineering 3
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The Three
d ANSI/SPARC th

L_evels of The Architecture
ree level architecture (3 &l & - X&)

External level (2| 2 dl2) — individual user view
— The one concerned with the way the data is viewed by individual users

Conceptual level

(OHE 2ll#) — community view

— A level of indirection between the other two

Internal level (L = cil &) — storage view
— The one concerned with the way the data is physically stored

QI E gl | F 270k

EAFIOl2| ... | EAF(OINn

70 o

i A7|of

s 2

&
Cllo[E{ o] &
———

a k[t SEEQBUHA
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Views

@ CIOIEIHI Ol A0l CHEF 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): 7| & & X
— Abstract representation of the database in its entirely
@ Internal view: X & & X
— Total database as physically stored

a Idt_aaaeammqm Department of Computer Engineering 5

natitule of Technology


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

Schema

@ 2 dZOAL A0
GIOIE ROl A2l 2 A(GIOIE ZBAl, 2t AN MlSF 242 HA
@ 2|5 AJ|0H(external schema)
R AtE A 280 AL GIOIE B0l A & 2
S GIOIEH Ol AL & =2 &0 22
— Sub Schema
@ JHE AI|0Hconceptual schema)
2 M0 AHEHNW A2 HIOEHHOoIA ZE
PE=sE0 et Mx&Ee se= tlole +2
— L BFAE QI Schema
@ L5 AI|0k(internal schema)
ME X 2AH0AM2 GIOIEHBHIO0IA E2
g A2(0H0 CHet &L E E2

P Kit=ezezanoa °

Kumaoh Mational Institwle of Ti rehnology



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

Sk AH

Gl Ol &1 6il O] £ Gil A

- O
E————
AE AI0F 1 A AI|0t 2
(&+=1}) (S 1)
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)
e A3|0} Year SMALLINT
Grade SMALLINT
Dept CHAR(5)
Address CHAR(44)
N “uiH p.44
’
HI2&S A
y
STORED-STUDENT LENGTH = 71
prefix BYTE(4) OFFSET =0
Sno BYTE(4) OFFSET =4 INDEX = STINDX
Sname BYTE(10) OFFSET =8
= A
L= 2310t Syear BYTE(2) OFFSET =18
Sgrade BYTE(2) OFFSET = 20
Sdept BYTE(5) OFFSET =22
Saddr BYTE(44) OFFSET = 27

P Kit=ezesanom
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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) B

ey

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

P Kitaezesun 8
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Mapping

@ 2AR/HE HAH 22| ALAS
@ AR AJ|0t2t HE AI|012H2 s 2H &2
© SEZ e HI 0l A (application interface)
¢ =c|H U0l SEH=2 M3

@ JHE/UHS A 22| AL
@ IHE A0t LHE AI|012H TS
© MZ CIE{HI 0] A (storage interface)
¢ 22/ U0l SE4d=S M3

]

A &2

== Note
@ 3CHH 2| AtaL
= OO0l & = & & (data independency)2 & &t &
@ AJ| 0= I Tl Of data dictionary (QIOIEl AFE, JIEEZ D)0l M &
@ AI|0FCHOI O &
= AJ|0IS i e 5o

a miaaeammgm ?
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) Kit
Mapping
AE gl | AdF27(ok | | AF 2702 ... | /F2F[0kn
____X\______7/_____ o151 /7HE Apat
~ (S8 2lE{H 0]~ )
7 ey g 7|0}

_______________________ THE/LH S ARAY
\ (M= elE{Ho[A )

L3 gl = Az|0}
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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
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 (B, &FX)
View: DB L &
— A set of occurrences
Schema: DDLZ & 2|8t 24
— Definition of a view

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

a !ﬂitﬁaaﬂammqm 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| AtE &

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

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

J I{[taawammqm 12
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Kit
Language 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 Kit=ezezanoa 13
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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”

[ ] . .
a k[t 2EZ 0B Department of Computer Engineering 14
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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

— " 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 miaaﬁammqm 15
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Metadata

@ GOl AtM (data dictionary)
CIOIEHIOI AN MEZH JAs 2E HMEN TS HolLE HAl
of 28t BB E SX|/2E

— 024 AJ|0H2 OISOl &S m
A A EHI OB/ O] A
AMAE ILE 2 T)(catalog)et 2 & &

@ Metadata: data about data

AAE GIOIEHIOI AN MES N Aes IOIE

@ UI0IH Cl = & 2l(data directory)
AMAE OIS0l AN === UIOIEHE &A= &Z2ot=0l E
Q3 9Kl HBE 2elots AAE
X0l &
~ OIOIH AFE: AL XIS Al AE D
~ GIOIEH CI&ER]: A|AEIDH AL

mapping & £ & X &/2te

& A2

16
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DDL

@ Data Language
CIOIEBIOI AL HOf, =&, NIHE 28t Al

@ DDL : Data Definition Language
GIOTEHIOI AL Hel 2 =&
9 HO U=
Logical GO +42| H2
— AJ|0H 28 AJ|0te] D=
Physical GIOIE =2 &2
— W2 A2|01Jl=
— OI0I1e M& &2 A (Data Storage Definition Language)
=c|& U0l &2 =2[& G0 & 2F2| mapping & 2

m
EJ
10
O
>
N
i

0
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what2} howE & Al

Host Language (tightly coupled, loosely coupled)
o0l otLte] =2 =8k Xl

Loosely coupled Language (DSL)

S I

SQL

StHOl K il 2= Xl

& 9| (Query Language)

SAA, UHatA AFE  HWMHE B

D230 FAN O

a miaaeammqm

natitule of Technology

DML

@ DML: Data Manipulation Language

AEXH(SE ZTZ 1) DBMS AL0I2 S
CIOIEH XMel HHakel g (HIoIE 2
@ ZEXtA (procedural) DML

=2 T2 )8 £0 & 2 (embedded) &l O AFS
— DML Pre-compileril 2/aH X 2l

@ H|l&ZXE (non-procedural) DML
whatB@t B Al (declarative, descriptive)

Iz
=
) T
oY
Q
>

—

Completeness of data language:
ArE X 3cte 0™ 24 &

".I |

FEY = AN A
=)
—/

IS A Ol=- =
a T M= ©

r

Department of Computer Engineering 18
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DCL

@ DCL : Data Control Language
@3S UOIEHolA 22| S 2ol HIOIE MO E Hotl Jl=

@ UOIH MO Lh =
@ OI0lEl & 2 (security)
@ OO0l 2 2Z A (integrity)
@ OO0l 3 =(recovery)
Sl =3 (concurrency)

9 22| =52 = O3B0l A 22| AHDBA)JE AFE

P Kitseaesuana 19
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@ UOIHHOIAE OlE0ol)| ?loll EZot= ALY

@ £ Bt AFE AH(end user)
H & XS DML(EL2I0)= Solld GIOIEHHI0IAE &2
menu, form, graphics

CIOTE 2] & &, AT Hl, A al, &34

@ == L2 ]2 H(application programmer)
SAE A0 + DML(DSL)S Soll M HIOIEHIOIAS &2
PL/l, COBOL, PASCAL, C, Java

@ GIOIEIHI0IA 22| X} (DBA)
DDLI} DCL £ S5 DBE oI5t R0 5H= Aret

20
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@ Al

CIOIE 0l & 22| AIAR(DBMS)

0% O

A
T

1. AIEAS E2 R

4
uin
IR

2. AN AE0] Olofle = U=

3.2AFDNEI/UNFINE A2t 8

4. M& GIOIE1 6Ol &0 CHoll &

Rl

=/

m
o

g

HU

FO

4

uin

O At

Ab

Jz

=
=

|.

0x

U0

Al S
=

A2l 2 =0l ek Gl Ol &1 61l Of A 0ff CH

SH
(e

 —
E= bl

%
o

0t

A S
L

]
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DBMSS| A& A1)

@ DDL Ut
DDL= A= AJ|0E WF SEi= HetotW e =10 &
OIEt CIOIE: I el OI& 13 A1, GIOIH OtOI &2l OISt B+, & M=
Arel, AJ10F 2F2 At e &=

@ 22 Xl

Mo|2S I, 24, HOIUGHD SX DES M4

=
(=]
S
o L,

@ 0l”l Z U A (pre-compiler, pre-processor)

SE ZZ2 )30 &= DML(DSL)2 =£06t12 1 X+el ol procedure call=2
CH Xl

ZZS DML DML Z T2 ALY
@ DML Z It
DML & & 01 2 Object 2E 2 = 2

-

J I{[taawammqm ez
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DBMSS| AR A(2)

@ B HIOIEHHIOIA XHEl Dl
@ AISH AIZ2HO GIOIEHHIOIAE &2
@ OIOIEIHIOI A HHALS A58
@ EHMMM 22| K}
@224 AHst M
©Y8d HHe 3= &
@ H& GOzl At
SOAT0 Y= HIOIEHHIOIA H2S MO
@ J|= 0S 2E(File 22| X}, Disk 22| X2 0| =

P Kitseaesuana &
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DBMSS| A RQA(3)

ﬂ?ﬁl@r %gz%:aum GIOIE Hil(ilﬁ 22X
& o|of DML/S8IZ=3 DDL/A 3|0}
“EREEE DML B2 T2y DOLZ T2y
oma.jm%a
EEye—] 2IEre glgﬁwom
X & HI():EEI R | DBMS

ﬁ 24

a hl_ci_t:ﬂﬂaﬁﬁ
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The Database Administrator

@ Data administrator (DA)

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

=R

@ 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
GIOTEA B Ol A ATAEL] 2622 Z 0 CHst EE A= AL U=

— _ICl
ALES

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

oldsE

J I{[taawammqm 26
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16
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@ UIOIEHHIOIA EH2H 2L
@ OOlIEHIoIAL H RAE Z2H
@ AJ|0FHQ
@ ME 2 B2 SHY AH

@ HOor A A2 AUSEN S5AH A

T B, T

@ 0l Bl (backup), saIE(recovery) Xtel =&
¢ HoleHIolAS 224 =X
@ s MU M2 270 HES& CoIeHoIAS T4
@ OI0IE At 2l X 22|
@ N USH A

=

@ CIOIES HEI AIARO A0 BE &%
o ANBTIY 27 U ST 2
J /\lAE-II DI—A| ol Aﬂg _i’_/jl
@ A|AE—II /\-|LO| _,_|
@ T2 018, US4, B 45 S

ahil 0
A

_|
© MEX 22 Hat HOIE AHS
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Backend vs. Frontends

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

Frontends gatolels

A HH
Backend ¥

Cil Ol E
bil O] A

2-Tier

P Kitseaesuana &
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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 miaaﬁammqm ng
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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

J I{[taawammqm 30
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ot = 01

@ (H7=2 OIOIE 10l A (VLDB)
GB (gigabyte): 1024MB
TB (terabyte): 1024GB
PB (petabyte): 1024TB
EB (exabyte): 1024PB
ZB (zettabyte): 1024EB
YB (yottabyte): 1024ZB
@ UOIHHIOIA DSBlEs 258l =2
ot =42 ot=A 0

C— /M T/ —

Backend processor

N8 ME EX

LH & Al (associative) 0l 2 2|
HE X 2l(parallel processing)

31
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CIOIEHIOIA BRE &%
0O B O

e

I (EIIIIII'.E;!) I

CIOIEHIOIA 2 RF

CIOIEIHIOIA S8 T2 3 CAD BRI et HE
f 5 Cll O E1 | O1 A
CIOIEIHIONIA |, J GIOIEIHIOIA |
CIE{HI Ol A X2l <>
HE
Y Gl OI Ef HHI O] A
ek &t R 2lD)| =2
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AR} 1

CIOIE /IO A AIAR A

AL} 2

AR} 3
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