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£ AR X1 /A S AR M A

B =R ESIEED ( Database Administrator ; DBA
) 2 ATlE A ERE

P R ([ E ) JE

fE 2V IE s EME
B =R 72H7ED ( System Analyst ; SA ) BiIFEFRZER

AT BN T FER(E

) - B MTEMRE SO K IR A2 I {58,
:“/HFEW 12 TVRAR IS AT RE

L AREE  BEMENE
524 - DUEBEARERAVIRERB AR

12 4 ( Specialized Users
1Z RIS KR E

RETURN
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O %ﬁlﬁﬁﬁﬁ’]E%T‘*h%’]Ef\ RIEFIER - R|ERZE—
EZ2ZEKR - EERENEPREBMNERIATETH
- RRIER r?a Z1 ( Pomter) EOERER T
soERHUUIE - BEREEIEAMBE T SR ERE (
Hash Function ) 2¢B+1&f ( B+- Tree) HFEEAKREUR
5 bi blrthdayié‘l StudentsRaliR

birthday | #51% sid | name | birthday tel

1981/4/4 | & S001 | FREZ |1966/9/3| 02-22222222

1978/2/2 >~ S002 | ;I/h& |1978/2/2| 03-33333333

1975/3/3 | @— S003 | sk=3F |[1975/3/3| 04-44444444

1967/9/3 S004 1981/4/4| 05-55555555

1966/9/3| & S005 | BR/hN&Z |1967/9/3| 02-22222222 | RETURN
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B EERNEIRIBFERNEEE ( Software ) - FR 7 1E
=M - 2R EMAERE S
s BERIESEARR
ERZET
T H . EREBRETE  ErERZETENIED
EESNEESHEIRIE

B0 : PowerBuilder ~ Oracle Developer - SQL
Power Architect®Visual StudioZ:
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o T (CPU - SLIEREMMAE RS ) ~ ikt - ks
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m2-2-3 9N ElE
m2-2-4 NEl/E
m2-2-5 ANSI/SPARCE Rl E %
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ERE ERE ERE ERE ERE

. et e el ety

SNER = SER = SNERE
(External Level) (External Level) (External Level)

gk eRE)
1= ]

(Conceptual Level) o =~ % e
75 =21

S RETLE
P9 B0 8 e

EBREEE RS

(Internal Level) (DBMS)

=ikl E
(Database)

F& & 4 4% WA

#% 2% (Conceptual Level) AR ETEARSS TN EXATHESTE
Bk BAABMALAER R ETHE

sp2R & (External Level ) — i A E M ER > REAFRREAELR
HMEREAZGAMARGEH  BEHRAL»AH
Aoy

M3 & (Internal Level) RIS/ EZRNTH > CAREETHE
GATREEEROTH
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m ANSI/SPARCE BE N ERARBIS B - HILU
2 E RS

S SIS SHEREE e SHEREE
(External Schema) (External Schema) (External Schema)

/ ZE
ngé

ﬁ HeEws
'g (Conceptual Schema)

A BRI S=
(Internal Schema)

B R4 52 st BH
SMER4HEE (External Schema ) Sl B & ER
4% (Conceptual Schema ) MR A S YRR
A ER4 % (Internal Schema ) PR Ry R

——
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2-4 WAEEIEIEE B

H2-4-1 EREIINER
H2-4-2 #EES R
W 2-4-3 EFEERIEIT
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2-4-1 ERHIIAYERE — RARB

B_EErREMENENES FrE " EnEIT

( Data Independence) - R 2R fEME A

E%U—F WMENTE - BlE NEefEE T -
T ER FEME

ErPEUERNIREE " ERENK ) ( Data

E)\ependence) MR AEANB R EFINER4ET
- HEARE T FEZRTEN - Efie s BITEN
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2-4-1 ERV AU RIERE

B —_EENEAZNENER FEREREL - I
ICEAEIIMASRIERNENERFITZE - o
ik ERBNERENEE R E D

BE—EENEAZPHEAMESRIEIL

o« SNEREANE R EIRRAVEEEERIF I ( Logical Data
Independence )

« WIREAEEMHNERERIEIL ( Physical Data
Independence )
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2-4-2 @S E 1T

B ZEE RIS ( Logical Data Independence ) 216E
EQ*EE/u\nlﬁKH_I g _IK’;\%;@@JQHZB EK .

IhERAE 22
(External Schema)

JhaR4E 2

(External Schema)

JhaR 4 2

(External Schema)

SN EZ8E T 9 AR
(External/Conceptual Mapping)

b i

(Conceptual Schema)

EIEES

(Internal Schema)

EEAERIFL

(Logical Data Independence)
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2-4-3 BREERNF1I

B EFRERIEI ( Physical Data Independence ) 216 &
Eﬂmﬁﬂnjﬁﬁﬁj g _IK?;@B@*EE/D\HHK

SMNER A2

(External Schema)

SMNER Al 22

(External Schema)

SMNER A 22

(External Schema)

'\J/

et
(Conceptual Schema)

1R = B A B 4 AR
(Conceptual/Internal Mapping)

RERAD 2

(Internal Schema)

BRERIENT
(Physical Data Independence)
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B DFEAREE (Scope) 2Rp#E : £ LA . EEAEK L
$ﬂ?ﬁﬁﬁ§#4f% 4%+ Access  FoxProfFileMaker ProZ

T{EEE48 : Al %%ﬁ EEEESESE T FEFH
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Processing ) : FHE— 7(’“‘E7f&(l\/la|nframe)
wHERIE 1.:%7(_%BEEDEL Bk - DA TVEREIE (

Distributed Data Drocessmg )
B EAENEEIERE,  AETVENERS - [EEINER
B4 AHIAERERSR  DESONERERS - Y

FRARITI BRI E 24t
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B 1§17 ( Data Independence )
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n RRSEEBOEN 210~ 52)S9H T
B A ERXS5EE (Transaction Management )
B ESo/5% (Reliability )
B [RERERENER
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m2-6-1 ERESEAZGHNERINGE
H2-6-2 ERESEZAFGH ZF 2L
B2-6-3ERNEREEIRAR
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R L AV ek
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=W

SRREORETE
BT
5

12T FH 3

I =414 -
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FEZAANIE

fE A2 (Application Programs)

FEREZ B % T B (Application Development Tools)

EREEE 24(DBMS)

e %4 (Operating System)

fE 52 (Hardware)
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(Data Files)

NSk L
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(Indexes)
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(Backup Files)
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10 ‘;%
X :”“/HE%EEZDDL ( Data Definition /
Language ) : I EREAIZE ( Database

Schema ) - i%ﬁ%%?éE’J?E%%ﬁl?/ﬁ%ﬁ%@ﬁ%ﬁ%
2 WK \
SEH (syemCoog
B RHEEEESDML ( Data Manipulation
Language ) : BB FERAREERERN
=i - BUE ~ A8 - MIBRA B E B ERE R
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2-6-1 EREEE R FAHIEARTIEE -
ZEEME (PER)

BEREAMEZREZEEIE (Security
I\/Ianagement) - DR EHE AEFH
S - SHTAEME D 7 REIOKE

BEIEF TS ( Discretionary Access
Control ; DAC) : B FeBCEFEREEBMN
2 IBR - EHIE A KRR

. Eﬁﬁﬂﬁﬁﬂwr&ﬁ ( Mandatory Access Control ;

MAC) : RERMERZBDENARNEZEE
AR E _% BEFAIRTZERANER
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N —aan

EBEE ( Backup and Recover

I\/Ianagement) L/M?ILEA frJrE’]**”ﬁzfétfﬁﬂ 2%

Management) Ij]ab ’ TLXE%&AITH#?E???&%
- YEMAESEE T ERATEWIER - A5
7 F 728

( Concurrency Control )
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BT R T

]

m/ﬂﬁ%@% FEEFN BN IEsN BN ERE - A
EEL BN A — RSN R ( Data Integrity
) %8 - A0 nRPEREEAREABE | B 1HER
Kﬂ%;@lOOﬁ
EREEEAFANERTEEEIE ( Data
Integrlty Management ) T A A a8 B 7S JER
Y — 2 %%Z‘WK KRBT

e ZEE (NULL) - 24N W AP HAB
. E#ER (Redundancy Data ) = £
- NEERIBEE
- EEHEIECEHEN
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2-6-2 & R R AR S - Bl

KinfERAE JFEIERXERZE B EEIEED B ERRETED
(End User) (Casual User) (Database Designer)

Pad

EHERIBIELE
(Query Processor)

P ',_‘-:I
EIEEE i (Transaction
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« SQL Server ~ Access ~ DB2 ~ Oracle - Sybase
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- MySQL
« PostgreSQL
« INGRES
« SQL Server express
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