B )

- . y 2 @ EEEE L B AZH
*EI ﬁ/\ %’l&%

Database System Management

9&“ ® 284> Y
u NNNNNNNNNNNNNNNNNNNNNNNN


Tony Yu


[ B Outlines

= ERERGTIBHRE

= E-R Model (E-R Diagrams)

= Entity, Attributes, Relationships

» (EHE-R Diagram

»  RERM{RIRE -BA{R 833\ (Enhanced E-R Model)

=  HiRHl (Class)

»  —{t(Generalization)FI%F kit (Specialization)

[582 : Ch. 1, Section 5; Ch. 8, Section 1]
[ X : Ch. 3; Ch. 4]
[fliFsRe= 1]
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LGS

» = RINEEE]L 73 Hr(Requirements Collection and Analysis)
» BEESGT(Conceptual Design)
= EHSIETEFERG5(DBS)
» EBHHE%ET (Logical Design)
= BREs%ET (Physical Design)
» R EIE(Implementation)
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[

» TRUNEEEL 7 Pr(Requirements Collection and Analysis)

o ZR#izm MR DBARREHAm: @ LT B EHERR

o uIFIFHMEERIEE(Data Flow Diagram; DFD)&ZR & 52th T
FURIB) 73 bl hwikk
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= PEEZERET (Conceptual Design)

o @At DS T RIRFEEMMRE » BMEREA S
Bl EHARRER

o HAMEEMY T REAERE-BI{%E (Entities-Relational Model;
E-R Model)
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EHGBENEFERGI(DBS)
o fElt » HMEMMySQL SEFHEFRSHI
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» EBHHE%ET (Logical Design)

o MEESETNENBENERENBEEHRGHER RN 3
BABEZRAS) - ITIERL

o FREEREFZENTEMYEEH(Integrity Constraints)
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= EiEEEET (Physical Design)
o wat EREHEMIAERET SR - ERME - REl...F
o FHAEFRR R 2R
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» R EIE(Implementation)
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[ B E-R Model (E-R Diagrams)

Chromey o Clrene
o o S > >

e

EMPLOYEE <::Number_of_employe(_e:s:)—| DEPARTMENT |

1
1 1 @
@ N
M N
. , PROJECT |
Supervisor Supervisee 1
1 @ N
DEPENDENTS_OF

| DEPENDENT |

Relationship
Figure 3.2

An ER schema diagram for the COMPANY database. The diagrammatic notation
is introduced gradually throughout this chapter.
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[ ]

o E-R Model (Entity-Relationship Model; {HEEEH{# iz ) HHM. E.

Senkoli¥19735EHEH] » 19765EimIll (Peter P. S. Chen) FIEE2NBH »
B—RBRENERE (Data Model) * DERILIHA AR REENRE
FHEERR) 2 EFIEH BB ©

o HEMIIR R N[ AE-R Diagram (ERIE])
o HfERZ R ERA REEREAERERFRN IR
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[. Entity, Attributes, Relationships ]

= E-R Model T EHES :
o Entities (i) - FUEGET
o Attributes (B1%) - BB R e S (o>
o Relationships (%) - ZEIEFz ®® ‘
Cumber

WORKS_FOR
: :l\]t;;nber_of_em

EMPLOYEE Start_date) . s> DEPARTMENT

1
1 1 @
I N
) ) PROJECT
Supervisor Supervisee 1
1N G
DEPENDENTS_OF @
N

G Coo> Com an>
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[ {BHEE (Entities)

RE-R ModelImREADT - RERE T PE I HFAEN
B o

ENDREMFAERN—EEY - S —EillE LEFEDN
Vil 2% - FE 0 ..F)

o Bl : AR RHEE SRR B

o fEE-R ModelHt - LAY BRIEIE v flilEg o

o fHEEPHBRELERE A —MEDI(Instance)
pign : SR=" MMEAERRE 24" EMfEntity I —EEH

(Instance)
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A0 - B EEIRN EntityblInstanceff{ A R #F:E

o Instance (Bfl) = Entity (fHf8)

o  Entity ({lli§8) = Entity Type ({HHEEIRE)
InstanceM|Entity * BX;2EntityFlEntity Type— €2 ¥H
IR o AaE B EntityBlInstance B F

You know : | am confused.
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[ B 1% (attributes)

PRt fE RS M E (Property) » IMEEIERMHIERE
fEE-R Model » LGB FFRZRD ©

BNl PR

1.
2.

3.

BV AE HilEHE R

—Ji% )8 1% (General attributes)
858 1% (Composite attributes)
% {E 8 % (Multivalued attributes)
$1HEB M (Derived attributes)

PE{E B 1% (Key attributes)

BERERGSE BELA)

]
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[ —Ji% /& 1% (General attributes) ]

= HNEntityls ° KSR —RBEEE—E @ BiEK
B A H {A)E 1 (Single-Value Attribute) ©
= Bi—BREMYNEA T ES R - B EAHERN
(Simple Attribute) B AP 2B (Atomic Attribute)
o Ex.: ¥RISex

o EfRAtomich] HEFRFHRAIE
= BLBMTEE-R Model MBI R BIRIGIEE
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[ B & B 14 (Composite attributes) ]

= AREPRERENE S SIE Dt E T E - Ha IlskaEEe
HUMER » REESNEMNHE -

o W “BE" EEEsPhEs—M wa” nEE o m “Uas” Gl
HERMERI DA R “i” - “&” e B ERH R o

= WBMAEE-R Model BIEIRE :
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[ % {58 1% (Multivalued attributes)

= BN RS ED ErE o

o fign: “24E" EEEhE 8 “E5" HEYE o —E25%n]
REETRS 2 BN © XnEHEBTERS WEERE

= BEBMAEE-R Model BB ESIRTEEN

BEh
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[ 1B ¥ (Derived attributes) ]

= EEBMYNERE “wE” hREBREZEER - W
btul A HERF R E R

o Wl: "B EEiePArHERER—HEn “FERT B B
EEBENER LSRR “EH” 5HEHEK o

o HfFLmS » WIDIAHETE-R Model | ©

= EREAEENEERLRZE  SEEHARERENE - T
BiEt Hi2R - WATUEET HEIR R A EEH BRI ViewH

= EIBMAEE-R Model WEREESRIREE
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[ FE{E (Key)BX #2{H B4 (Key attributes) ]

= g {E R HRER R —E A RE R EE

o =ZBUERANE—E - Wl - ERakiRiER o

o Keyn[H—{HEk—{E L ERIETHIRRK @ RimEME— 1t
= BEBIETEE-R Model B E AT T NESKZHLEITE -

Csmn >

= SPREBIEREREN - @R KEIHESH - RitFalEd ; BRE%
AR BEFEIER{LESGEHR I g #mn o
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[ BH{% (Relationship) ]

s JEIEAERES (Entities) B — %S S (Association)BX B (R
£ 5 (Relationship Set) * ERE T ARG ZEMHESH

BT
<>
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= H—ENRFHANSFETRER

o  BIREIBHIPEREE (Degree)
o XBZE (Cardinality Ratio)
o ZHfRH (Participation Constraint)
o FFRTENRMY
o ¥EFPEA{% (Identifying Relationship)
BV BEAS EiEmER ERERGSE GELD)
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[ RIS TRERIREIE (Degree)
= BRRprZ2EEERFEREE -

o —JuREE (Unary Degree) p ®

o ZJuRBEE (Binary Degree)

o —JuREE (Ternary Degree)

o  NITHEEE (N-ary Degree)

BV AE HilEHE R ERERGSE L)

E ]

<~ igEdE
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[ BB % (Cardinality Ratio)

AR MR R 2K — B R - {EREREHIH
H2HRZHEL -

= ERNEBERAG=M:

o —H—BMRA:1) 1 L
o —HERRRFA:N)
o SHSRR(M:N)
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[

= —3¥—(One-to-one, 1 : 1)

—H—RREEZHEA BN M {#EEZ B ERS1

= —¥%(One-to-many, 1 : N)

—H SRR RRF—EN—EEERDIRERRN S —ENS
{E I HE B Bl 22 A RR 1% o

» %% (Many-to-many, M : N)

RS ERRE R 2 HER R {#EEZ B2 ERAR— °
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[ 22 B[R (Participation Constraint) ]

« EfEFEEREPHREEDY 0 R6—ERRMGES LR
A1 75—{BRS A BB M1 ©

= ZERE RS :

o F¥RZH (Total Participation)

= BRERERPNRERED - FEKGESEIRER - WS —iEE
ERBMTFEE o Bl - BAERRSEERERR

o BRfnZHl (Partial Participation)

= BRERERPNED - FREERMGESHETERRS - WHS—{EHRS
ELRBIMEE - REE {2 o
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= fil1 : / SRR
0, * : 1,1
N
(min,max) K&

o REPNS—ERASASRSRREA TR BE - §
—REE—ERE R R ARR T BRI
RS REBRN PR D E 8 - BSRE
o TRELA” WS —(EE ISR SRR @A B o
A — AR A SRR
BN R B RN PR D H0E - BSBE (S1H)
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w0 w7 amme

o Agpp - ‘BF” PE—EEHEARGZHE S HER"
HSH” Btk o " FEPARGEXaEEBTs HEE!
S EFPZERRAGHERIRYEME - RS 5*E ($H)

o AgpIh - FHER" PHE—HEMNEAETHSR'EZP”
A" BAfR o "B AEm—E R R E P N
SAHEmMP2RLBFENEIRVELIE - B2 R~
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[ marmmmmte

= BE¥L  ERARDE LU —tBRYEE -
o BB EBRFRETREERENE
o IPPIBRFRIETTIR i BRI B

= fian -

&F| i R
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[ 55{fEE (Weak Entity)

« {8 (Entity) kL F AR X 0] 577 Bz :
o —i{E#8(Regular Entity) (BXRi5#34{E {8 (Strong Entity))
o §5{HEE(Weak Entity) (k!B {E#E (Subordinate Entity))

Employee Dependent

—jiflHl e EE )
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[

55{if8 (Weak Entity):

o WL AFBERMMERABEFE - WRR—ISHEREFFRTFEN
EfERT » S HERERE—REX
= Pl - ERERE TR, W TRIESR. WMiEER

|
BT

1

Bh

| N

&8
|
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[ D ER{% (Identifying Relationship)

= SY{HEG S H P KE Y IR 52 RIRT R
IR - T ASSRIEBHI A2 RATR
(Identifying Relationship) °

o fign: RTHER

« Sl REBIRGR—ERTES
HRE - HAsSERRAERERES
fERERIIROL F 2 A ity o

BV AE HilEHE R BERERGSE BELA)
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 FEE-R Model®p » [fE—n] 3R — A A HEER L 95 (S
BEDIREYE - WAGAEE (Partial Key) » REITREZE
&M FHNLEER (B LR HEER)

« [REE—HELHEE - FEEHEN&T
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Figure 3.14
Summary of the
notation for ER
diagrams.

BV AE HilEHE R

Symbol Meaning

Entity

Weak Entity

]

L 1
<O
—
—
>

Relationship

Attribute

Key Attribute

Multivalued Attribute

Composite Attribute

K Derived Attribute

_ Total Participation of £, in R

Cardinality Ratio 1: N for E,:E, in R

(min, max)
Structural Constraint (min, max)
on Participation of Ein R
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[ B {€3E-R Diagram

= {HRS-BAGRE\NI LA “{EEE-BAfRIEI(E-R Diagram) 3R]l
DieB ik o

GERRY GEwes C K D

U (1)
M
ZHEM < P
N
A )

ERRE (EREH
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[ PIHE-R Modelit BEF TGS R
RIRESRIBE

1.

2.

3.

RIEZPT &R ERERBRERERER
EFIELERRIIE S (Cardinality) °

e RIS {E RS S B R IV B 1% (Attribute) ©
EREEB Y (Key Attribute) ©
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[ E-R model 1551255 ]

BB S R2 EalEHE R BFRERGSE L) 37


Tony Yu


[ 1Al UE - RIE]

" ERNERKE
o RkEEHARERLIERERRE

o RGBS © IRREEERS RSN RE R RER
PERR S FRT\HGCER © 2 BN FERKE-RIE °
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[u&%%%%%&%&&%%

= LR i

S Toe kg

= THp o ER Rak:

% AN RSP

<A I -

o

= A& tE o iy &E

<A 0002 sl 1022 3

= 0018 ek 3186 5
BINBSAR Gl EHER EFEERGE PR
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SBE (*@i\ﬁmﬁW€
7] .
BEAN SRy

s ERES o

il
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AHESRERERUNMREH ?

L RARs
238 6 W) 097.09.14

ST B WR L e

EERERTER ™ SR

#
ow
el

R = HEA0Y; Lo 17, 3,500.0 3.500.0

BUAMCSOAY?

2 5 HRA07E A )

1 B

Bt k3

| ATIRR B2 L5 PRy I AR, 0 TR : i y
..liff':""h AR ' “
"1':'155.'("?:1-5."? IR EDEREL ) 'J'ﬂr* ’

SR 5 2E

‘ 38 8 097.07.08
R L o

"N "
" e v L4 S SR,
i AR S Ak -} P | ]

FYB-Fhe

3.500.00 3.500
165.00 170 | W , e
170.00 170 © |

¢ 270,00 |5

35.00 35 |

130.00 130

100,00 ' 100 %
80.01 80

@r

N2 S MG

-
<
_—«-\_)‘
~
=31

gP )%

-,Ql

| T~

¥ o
!_
A L
" |
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[uﬁﬁéﬂMREmmﬁ ]
« MO RRE-RBIE S G L) T 2 EEH) :

o A& :
O 4)FRy "&el, Bk "B, 0 T asmiES s nIHEER
"R, ©
o B :
O "EhEE L, ePEER TR
o A :
0 ATBEEEEN "HER. K THARE. THERERTRE
"Bk, o
o Rl :

O A kB "R, wTEER TEIR EREE, o
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I T &AL nTEER TEDL 0 TASEERES . ul
HIER "ERSE. o

"HeE . nIHER TR
pign : “BtEER A, B, Cul LA I IEEE("Em P, Q, R”

> A,B, CRHFEREN "&l. 0 P,Q REEMMN "HAH.

> THERL W TEm. REHEES

> THUE. REE

(L FER
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[

AT PR AR TEE L B T RERS . IRk ERS
RIEm "Bk, o

o filun : “BLEER C MBAFREILEREARF]”
o THIERC. KW (BRES) 0 AT, RiERN

BLE RS

A
CEED
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[

. TP
i

&
IE

Al "ElEEAR L AIEER TEIR LIS

o Pl - “BLEERS A SLIERIE W AR P
o "EHEW., BEE

fHIEm

e

@%
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(mi
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AFa) B REE

BV AE HilEHE R

BRESHEBARRAPS RN ERR
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[ o TR A B E -RIE]
A - Sk —R{EEE 2B 14

o HE—RB - REBT - BB - ZEBNF -

Peihi S RIBAE - LA Ke 252k BRI 16 RS

o  HKIREAREZ Rk - FEHBRERZ —%— -
IEEIR - 5255 - HEEMASHEE
o NIFHFESIIARNERRGE
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| xstunpi-
ShatHHslide 40HJE-R Model ©
Ans:

O

O

O

O O O O

B={EEEE : 515E - FF - Em

s EAEVUEEMY | STENSE - WSl - #ri ~ 818 - HpETE
fABRZ2ME—RT - MRRRERTERE

ZPAEmERY - 2PN - 3R o Hrp P ASRE2NE—1 °
EmE=EEY  EmR - ma -~ BE o R EmNGRENE—
g o

—HETE R BN —HEFF - H—{ZPv FSHEETE -
—ETEP [ BE RS HER - H—EEmr] DLILIRAES G
BRI BAZEP FRlRRIMLETEHEESH ©
RTEPRIEERRILEE
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B E{ B RS -BA{# 123\ (Enhanced E-R ]
Model; EE-R Model)

«  ScHifETERIYE-R Model * ERDRT T2 EGER B -
EFRHERERIBIERGR o 28 © HAFLEER{RE-R Modelfii%
ol - EARRGR) o RILLFRI L flind o

o JEPYEE RS -BREZ N 1 u] LIRE A R 7 TR HE -FR % RN
(Extended E-R Model ; EE-R Model) ° EEREET\SE-R

Model 2581t @ B ¥ ERIRIAFRBEZZER {HREEA %5 © 135
MAT —SEEEME -
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Figure 4.9
An EER conceptual schema for a UNIVERSITY database.

CEname > (uinit) (tname > (gen ) (Beiated (Se)

PERSON

(oD Grreot) Gaptno> (City) (State) (Zip )

College STUDENT

GRAD_STUDENT |

INSTRUCTOR_RESEARCHER

CHAIRS

CURRENT_SECTION |

Qtr = Current_qtr and (j
Year = Current_year

SECTION
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[

= EERBEANEFERHF :

o  E-R Model

o  JRI (Class) & : BRI (Superclass)BlFZHRI(Subclass)

o  —Ji%#{t(Generalization) B ¥F 4L (Specialization)

Eiﬁu
ER. Ll
BV AE HilEHE R

Employee

Secretary Engineer

BERERGSE BELA)

Technician
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[ R (Class) ]

"  Def:

o JARA—IHRMERYERES (A set of entity) ° S%5E & R EEE ]
HERAFRPNAN - miEXFRANNFREESAERAER
1) o BRI LA RBIRFREZ RIRIER{% ©
= i
o  EmployeeB] PAE 53 i%Secretary, Engineer, Manager, Technician,
Hourly Employee, Salaried Employee, ...S¢ ©
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[ XA (Superclass ) Bl FZHRI(Subclass)
TR (Subclass) B EHBZAR(Superclass)Z FEES ©

o WM EBPIFH » EmployeefsSecretary, Engineer, Technicianf)i8
ARl 5 R ' B=AAB A Employeelt) 351

o  —fEfEREvIREREEREITFER o

BIVEBIS A2 Eill SR ERERGSE L)
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[ KERI(Class %

B FERNEERE Y ER (Attribute Inheritance) B
% - BRI DA H SRR PR B Fh R R I o
o P :
Employeen] REBERRIRM: - 1% - B L5k » (Ehl - &5 - MR
Secretary] REBERIIRE : (EmployeeFRERIE) » ¥1FEEE
EngineerB] BEBERNIR M : (EmployeeFiHE 1) © HERMEI
Technician ] BEBEBRIB Y : (EmployeeFi BB 1Y) @ sEBSEH
o  HRBRTFANPHZREED - Rt ERREEREN - Fit
BB AENRAERY - FAaluaiEaHRNERY - 3
plamaReRRNrIRY
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BIVEBIS A2 Eill SR

IFETR 1

o @R ABIRIEA TR X RIS-ARR % o

BERERGSE BELA)

HEHRT

FiE>
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[. —i{t(Generalization)FIRsWhIL (Specialization) ]

F—iR{t . 2R R ERER 3R o
FRRML . 2 FZRhEE % 1B R RE R 22 R I -
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[ ¥k 4L (Specialization) ]

= W LR ERR RN —HFERNER o BRSNS bRN
EECE R

= §ifl : 7£E-R Model'p » AR “HHE {HEBMIT :

el A A L

H¥
H5RNE | B4 B il 2 WA i1 4 iR
1010 F/MiH 2,500,000 NULL NULL 4 200
2233 N ] 960,000 4 100 NULL NULL
BVIEBESAL GillEHER BRERGHE L)

57


Tony Yu


[ ]

o LEiliplFp - ‘B ARPHIFMERPIN RS BRAR | “FH” -
TRH" o
o BBk » FMOTLUREEFIEPHAL (Specialization) B~ EHAIERA1E

TR © Q.’

HT

f%ﬁ
TR
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[ﬁ%w%ﬁmmﬂ

42 BEFR Hl (Disjoint Constraints)

s HEFRFEI(Overlap Constraints)
s SEEMYER$(Completeness constraints)
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[ 42 ElEFR I (Disjoint Constraints]

= FrEFAERPHEEERAER - H—EEE RS
HegBn—1{E+585 © BAFFHE d FRm

e g

HT

f%ﬁ
TR
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[ HEEFRHI(Overlap Constraints)

TRP T ERE RN BEERER S ER AL 85
DAFFSR o 2o ©

L YN

o

L] =]
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. "R 4L . (Total specialization) :

o  HR—{HEEMEHLREE - feakEE P S HlE a3
XS ZR T AR RS AT - F “SiRE” N\R<ERW

5ol fR#l(Completeness constraints)]

ft

s "¥R155%%4L . (Partial specialization) :

o  HR—{EEEMIEHLRERE - feakErSaThIbIEE—{E{HEE

alehi s I aBHERER - L) “EiRE” AREHRA

ft

BT

L

FER T

H&ERT
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BT

FEH
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[ ]

= A TMEREREREBMEREHL o limEsE e
fEEE-R Model IRt PR LIS ]

EER diagram notation

for an attribute- _
defined specialization @ @ Job_type
on Job_type.

EMPLOYEE

Job_type

‘Secretary’ ‘Engineer’

W

Typing_speed ‘Technician’

SECRETARY TECHNICIAN ENGINEER
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" RERRE . SR T ERRRAML . BB

R4S P PR A1 % SEERRIE

BIVEBIS A2 Eill SR

H#r BT

BERERGSE BELA)
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"Ehtn AL . S TERERKE . HPT

ST RRAE

BIVEBIS A2 Eill SR

e R Al | | eEia
witte) (e CGrame) (o
BREZGRE BFL)
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[ "R AL . B T RHRE L BB

TR TR Rl A B P

TEbGTAL . B T RERRE . BB
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[ — %4t (Generalization) ]

= AR EEREELHE R BT - EE B kBRI
PIS {7 7R vl —Rx bR — @@ 7aR

= %Pl : £E-R Model®! » AEIERI{E{HEREMT :

oooo®

o e

RH
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o FiMu] LG ik {E{ERE —iR{t (Generalization) BHiFiE—{Ei&
3R o

= FFER u o — iR LIIIBESR (Union)BR{% ©

A g

HT

b

FH gl
Wi RO e
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[ St MERSA(Completeness Category) ]

= STV B TR (Total) BR7REER {7 (Partial) FRijH o &
uben A8 DA SR Been  BhinbRmRE BRI

o REREAP - FEBEAZPRREBAEZFFREARIREIENER

o BRFANEE - 24 - AhMahEBRA - —#RGE T EEIEE o

o HEAEG TR EHRER - M FITiREN B ER R T

REZi ; BT EREAERERE - A FIriRnlEn B E R
RefEEZH

-4
/|

BB

BAF | BAER | BAEP 24 RS 1]

1T

\
-

BV AE HilEHE R BERERGSE BELA) 69


Tony Yu


Figure 4.8
Two categories (union
types): OWNER and
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