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EREBIIWNELZE

» E 55 (Entities)
» fE81%(Relationship)
B (Attributes)

o #5114 PRl (Structural Constraints)
— Z2HEEZE Y E 2{LE)(Cardinality Ratio) : 1:1, 1:N,,
N:1, M:N
— ZHEARE| (Participation Constraint)
- SEEZ£Hl(Total participation) : E—E2EREHENEE
Bt I —EAHENER
o Hi53 2 Bi(Partial participation) : E—=ERE X EREE &
B LA —TEAHENER
— UML R multiplicity 3= 7= 45 18 14 PR il 15 14
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’féE(Simple)<<>
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~

4 (derived)

4 (multi-valued)

E/RE1% BRI 55
— R Efe SERE
|
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Multiplicity
Hr>1L
( k ) . .
. Video 1.+ MPlaysin o [T A cor c .
omposite
=catalogNO or [pK] t actorNO e
4 )\ . N
Multi-valued | | Title Roles Name —
= L * 2z
| attribute f>Category [1.. ]\‘5§ %@_ fNmae
B IName
Regular Entity DOB /( Derived
lage __ attribute
2
Dependent I ﬁifé‘%
name_ Partial key }
Bdate
YV
Weak
[ Entity
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\

AEISELEER

=
N
e

RINA
|
|
—
| |
| |
FOR UML
Min..max > Min..max

2022/9/20

(min,max) <>(min,max)
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StayHome {EZE/R

Director

Video

_ Actor

e

B0 )%

- ‘® St
' aff
VideoForRent _ Branch
Manages
Supervisor Supefvisee
- |
Supervises
RentalAgreement ‘ﬂ » Member
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StayHome {EZ£E/R [&

1 #)HiE—UML

< Directs Director
Video > | Playsin Actor
4 Supervises
Supervisee

Is

v Has >

. IsAllocated Staff
VideoForRent | <" Branch < Manages Superyisor

IsPartOf

v

RentalAgreement <Requests
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StayHomel[&] ZE Y #5 15 14 PR il 1R 14
(structural constraints or Multiplicity)

Entity Multiplicity Relationship | Entity Multiplicity
Branch 1.7 Has Staff 1..1
1.7 IsAllocated VideoForRent 1..1
Branch, Staff * | 1..*, 1..1 Registers Member 0.~
Staff 0..1 Manages Branch 1..1
0.* Supervises Staff 1..1
Video 1..* Is VideoForRent 1..1
VideoForRent 0.” IsPartOf RentalAgreement | 1..1
Member 0.” Request RentalAgreement | 1..1
Actor 1.7 Playsin Video 0.*
Director 1.7 Directs Video 1..1
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i

NIz B PRSI 2IE/R

1 Director

Video | m ” Actor

1 m
- - ‘® \ Staff
VideoForRent L 1_ Branch 1 1
‘

Supervisor Supejvisee

1

<JisPartoi >

m

Supervises

1

RentalAgreement m @ Member

2022/9/20 O4(loqical) database desian 31/91



Tony Yu


NN

2022/9/20

PRl 1& 42 E/R[El—UML
XM /|\ T =1 ——
< Directs Director
1.1
1.*
Video 4 Playsin Actor
1.% Yoox 4 Supervises
s 1..1 R(I)le Supervisee o
v - e > Staff 1..1
. * a .
VideoForRent | <sAecated Branch 1..1manages1..
1.7* 1.1
1 0.1 1.1 1.1
1.1 - Supervisor
IsPartOf
Vi o.*
RentalAgreement <Requests
0.~ 1.1

O4(loqical) database desian
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Step 1.3 I HEAE 2k HR 2B

Branch BranchNo, address (composite: street, city, state, zipCode), tel(multi-
valued)

Staff staffNo, name, position, salary

Video catalogNo, title, category, dailyRental, price

Director DirectorNo, DirectorName

Actor ActorNo, ActorName

Member memberNo, name (composite: fName, IName), address

RentalAgreement | rentalNo, dateOut, DateReturn

VideoForRent VideoNo, available

2022/9/20

Return to step 1 menu
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N =l Y = =
R M (B () B2
Step 1.4 JREBMH(BHE(REN))ERE
- =K 2=
15 (A WEE)
Entity | Attributes | Description Data type and | Nulls %EH
length Multivalued
Branch | branchNo | Iff—1{H 4 fixed No No
characters
Address: | 7 E]HHE
Street | ...... 30 variable | . . ...
characters
City... | T e,
tel ------
Staff staffNo mE—E ..
Name eTrEgs |,

2022/9/20

O4(loqical) database desian
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Step 1.5 JRTE &% #2(candidate key)E4d
+ Z 5| (primary key)

. /?Eﬂ?:ﬁfLE’J gl

~ IzZEREEBE RN B E&/NE S ( minimal set of
attributes)

— (EE=BREASEEF)
— (EEEE— T EZ AT E
— N BRI B B R B M (TR AL)
— BF R EERER S XER/ BT (R
- BitERZRENREEZERNBEEL) S E=E.

. BURSEERDE—EEET RS primary key)

- SEEREPEBIOILUX D R(REREERS]) - B
B — ﬂxgﬁ)g A= ( regular or stron Entltgf RZ - EHE
BRBIEERINERS| - LB IS/ E RS (weak Entity)

438
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StayHome{E|Z2 ZER &

catalogNo

Video

VideoForRent

m 1
IsAllocated ™ —

1

<JisPartoi >

m

RentalAgreement

Director

Actor

1
m

Branch

P

2022/9/20

1 1
Manages
m ‘ 1

e

10 AKey-1

Staff

Supervisor Supejvisee

Supervises

e Roquasts>-

Member

—( memberNo

O4(loqical) database desian
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2 ZER B I0A
StayHomefE]| 22 ZER B F 1 AKey—UML
<« Directs Director
1..1 directorNo
1..*
Video « Playsin Actor
catalogNo |1~ L 0.7 actorNo
character —
1..1 4 Supervises
: Supervisee
S
0.*
V |17 Has P> |
VideoForRent | €®*'°=**!|  Branch 1] 1.7 tS?ltlf -
videoNo 1. 1.1 branchNo Manages Stalfivo Supervisor
tel[1..3] 0..1 1.1
1..1
IsPartOf 1.*
Vi o.-
RentalAgreement <Requests Member 0.*
rentalNo 0.* 1..1| memberNo

2022/9/20

O4(loqical) database desian
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Step 1.7 1%

B8RRI 2 G om e 5

=25 miE

« ZREESRMEDNOLUnEERZRSEE

» DJDERHERETES
AR T
~- AEPOIDIBRERBERZREFK - RRE

= it B¢ (data dictionary) - 2

RO LUmEERZER S RE
- AEABAREERERZEETK - RREEWE
EmEERERZERE - ERMETNAR

ASHE T 1) #

IS

2022/9/20

FHER

Return to step 1 menu
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Step2 ¥ Z—@&E SRRV E B ERY
=it E 4G 18 (A1 2) (database schema)

o Step 2. 1 FHE/REEMRAEELHE ZERIFR
» Step 22 AAIERERBIMEBE R KRGS

» Step 23 MBERFREEMER ZRIEFT K

== TEAT A

* Step 2.4%%15 = 14 PRl (integrity constraints)

o Step 2. 5BfFEAE — MBS ERIEI 2
& om e T2 K (LETE)

Go to step 3
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s Do lotionsH P

g 1=M
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Lo AV CMw]ﬂPIZJVm‘uL)

7. ME  (Mwitiple ReationshP)
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£ERRRI(1/2)

Rule 1 : #H5—E—KEBEZUBHERTR) €228
HEBYRA) - EEEX RS

Rule2 : #i5—ESERZUBAKMERTR)  €22FEE
BEEMMEN)  TEEZ#HEEE ﬂﬂ(owner entity typ e)Z_E
ECTIE ﬂ/)ﬂZ%XfL(forel nkey) r WiZYFR5|(HED

i & a9 2R 4H BX)

Rule 3 : 518 —1:188% - — A EHEAA1LNBAZRER ; 5k
- F2HtRGRy_BRiI9ATESHE . Biogffr
Rule4 : §—1:NfE% - B1IABRZERSIMAZHE

Hg H/)iz%?}ifi(ﬁzﬂ{%tzgf'& INRBEMA Z T NE
i \<|::|)

example
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¥ FERRI(2/2)

+ Rule5: BEB—NMEGEL -BER%K  B3K
5 7aERBRMYHEA) - H’éﬂ%ﬁf&é__,%é AR
/\:“/H%E H/EMI\JHL BHFAFES

« Rule6: BZEEE— H%E zltty Eog (=2
E%Eﬁé——%%l(ﬂﬁ)ﬂz%x&) EHFAEFRS

» Rule7: &ZTGBEERIK - azﬁﬁﬁ/ﬁﬁ—iﬁ
Egz_'_'f' (B AINKREE) - SR EZES

mEE - WEEERET BRATEIREERIAA

EA

éﬁ'éﬁﬁtfﬂﬁ%zgﬁgﬁl RIS AR EE BT DAA A £

A ﬁf* z\%
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Pule L: &2 (W5 2K, 631D B ERREY Ak SRR
BN BTTh B b $PIRED A
/ﬂ?}}\}' 7 ;1(.7\@4.%?1 Tﬂ"‘j 5))1/ > 'ﬂ\ﬁ\, @’&%’ 729 Y

7”‘ )5 » &)1 1

AR «;4,1}?,_]521 3

#HERIRICS M,%r 4458 3SR S BE3) Bk
FAR163

ﬁﬂszﬁasm D oiG, HR TR PSELAD
Rule 2+ | 2255 (RE%, o Gadaas o %3

ek @{K%ﬁ%@é@@a&w@

Rule 5 ﬁa’%(@sﬁ ST 2Rl XER A
32 ij 1 2R IEIBR 828
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StayHome 7

TT{KBranch view =

FH

B R

Actor (actorNo, actorname)

Branch (branchNo, street, city, state, zipCode, mgrStaffNo)
Alternate key zipCode
Foreign key mgrStaffNo references Staff(staffNo)

Director (directorNo, directorName)

Member(memberNo, fName, IName, address)

Registration( branchNo, memberNo, staffNo,
dataJoined)

Foreign key branchNo references Branch(branchNo)

Foreign key memberNo references Member(memberNo)
Foreign key staffNo references Staff(staffNo)

RentalAgreement (rentalNo, dateOut, dateReturn, memberNo,
videoNo)

Alternate key (memberNo, videoNo , dateOut)
Foreign key memberNo references Member(memberNo)
Foreign key videoNo references videoFor(videoNo)

Role (catalogNo, actorNo, character)
Foreign key catalogNo references Video(catalogNo)
Foreign key actorNo references Actor(actorNo)

Staff (staffNo, name, position, salary, branchNo, supervisorStaffNo)
Foreign key branchNo references Branch(branchNo)
Foreign key supervisorStaffNo references Staff(staffNo)

Tel (telNo, branchNo)
Foreign key branchNo references Branch(branchNo)

Video (catalogNo, title, category, dailyRental, price, directorNo)
Foreign key directorNo references Director(directorNo)

VideoForRent (videoNo, available, catalogNo,
branchNo)

Foreign key catalogNo references Video(catalogNo)
Foreign key branchNo references Branch(branchNo)

Return to step 2 menu
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Step 2.2 fi£ _H%M &S5 —BSR=E

I|\|:| T .

o WNBEPRFE step 2.1 FRE
3NF ;| EH,ARz53NF -

%ﬁﬂ:E 2R - WWIBRIZ1E

FHERRKR2/DVIEZ
O] gEE/REEIA DY IE

— BB E schema refinement moduley T 48 IEFR1E

(FLE)

Return to step 2 menu
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Step 2.3 MEBERXKEGMEFHE
RZES

» ZIRFEERTRMEERBRZFXK
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StayHome 2 Sl#EE(GFTIE ~ 20X - MIFR)EIE

ﬁﬁﬁ‘nz

SR

R 5 FTfs ErkEE
*Enter the details of a new branch Branch, Tel
*Update/delete the details of a branch
*Enter, Update/delete Staff Staff
*Enter, Update/delete Video Video, Director, Role, Actor
*Enter, Update/delete Copies of video | VideoForRent

Enter, Update/delete Member

Member, Registration

*Enter, Update/delete Rental
agreement

RentalAgreement

2022/9/20 O4(loqical) database desian
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l|

StayHome 7

e EMERETHZEREK

57 FTfs EflEe
-List the details of branches in a given | Branch, Tel
city
List name, position, and salary of staff | Staff
at a given branch ordered by staff
name
+List the titles of all videos in a Video

specified category, ordered by title

L ist the total cost of the videos at all
branches

Return to step 2 menu
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Step 2.4 LT

- WHAZAER(Required data)

- BE

=
X

—lr

- REBEM L) —EZRAENA B ZEE(EE)(nul)sk B ER
hl ELEER - R job position (manager, supervisor, assistant,

buyer)

~- E—EBEEE L) LUEARE

W$}

— ER5|AUAZEE(EE)(null)

Peas

S 52 (FE F 51) PRl (Entity integrity constraint) X37 ’@

o BH@BEAN)EZE T (domain constraints) (I DZ g’%ﬁ\‘g& %j)

B 0B -B3153)

L\ugterin ke%‘- 7%3
aiﬁ?g

- Z2EMT %ﬁE%U(Referentlal integrity constralnts)
| HREBRUBEES . QFHETAS SRR . T

BERERRRIEZEERNZEFEMFE

-m%ﬁ%
— flan By 2% 10 1086

2022/9/20 O4(loqical) database desian
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StayHome EIZEZZ MRS

b5 % o3

Branch
Foreign key mgrStaffNo references Staff(staffNo) ON UPDATE CASCADE ON DELETE NO ACTION

Registration
Foreign key branchNo references Branch(branchNo) ON UPDATE CASCADE ON DELETE NO ACTION
Foreign key memberNo references Member(memberNo) ON UPDATE CASCADE ON DELETE NO ACTION
Foreign key staffNo references Staff(staffNo) ON UPDATE CASCADE ON DELETE NO ACTION

RentalAgreement
Foreign key memberNo references Member(memberNo) ON UPDATE CASCADE ON DELETE NO ACTION
Foreign key videoNo references videoFor(videoNo) ON UPDATE CASCADE ON DELETE NO ACTION

Role
Foreign key catalogNo references Video(catalogNo) ON UPDATE CASCADE ON DELETE CASCADE
Foreign key actorNo references Actor(actorNo) ON UPDATE CASCADE ON DELETE NO ACTION

Staff
Foreign key branchNo references Branch(branchNo) ON UPDATE CASCADE ON DELETE NO ACTION
Foreign key supervisorStaffNo references Staff(staffNo) ON UPDATE CASCADE ON DELETE SET NULL

Tel
Foreign key branchNo references Branch(branchNo) ON UPDATE CASCADE ON DELETE CASCADE

Video
Foreign key directorNo references Director(directorNo) ON UPDATE CASCADE ON DELETE NO ACTION

VideoForRent N A (thh
Foreign key catalogNo references Video(catalogNo) ON UPDATE CASCADE ON DELETE NO ACTION &
Foreign key branchNo references Branch(branchNo) ON UPDATE CASCADE ON DELETE NO ACTION

]

Return to step 2 menu

2022/9/20 O4(loqical) database desian

48/91



Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu

Tony Yu


Step 2.5 BAfEHE —

- BIRFEPIET ZHBIEE
Zﬁ‘n __}Z&ﬁ,%{'—l

REREY A PTaET Z
7 EE SR T

SRR TR fE,

Return to step 2 menu
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Step 3 17 EFS MR EERIET
(global logical data model)

o« BRABERNT o] USSRt El 0 BRI T K ER
2 IE(Manager > Supervisor * Assistant )E_r’ﬁ
H R mn 225 A Branch view (E58HX) » 1ZE[]
igDirector ~ BuyerF (& HEZEI RIS A
Business View

- BETETEREMEEEREIRER

2022/9/20 O4(loqical) database desian 50/91
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=11
djul

StayHomefElZERY Business view HIER &
KRS

=i ERIFEK (Data requirements)
— 3% Branch viewPT B E RIBYIEHZ

« X2 ERIETT EIHYEE K (Transaction

requirements)
— IH#Business view X Z RIBFIFEMNINEE « BER

>-> | [1]]
d|ul

O4(loqical) database desian 51/91
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B EEK
Data requirements

Branch (branch no, address, tel)
— Branch( 1 Manager, 1 or more Supervisors, a number of staff)
Staff (staff no , name, position, salary)

Video (video no, catalog no, title, category (action, adult, children,
thriller, horror, sci-f1), daily rental rate, purchase price)

Supplier (supplier no, name, address, tel, status)

Order (order no, supplier no, supplier address, video catalog no,
video title, video purchase price, quantity, date order placed,
date order received, address of branch receiving the order)

Member (member no, name, address, register date,)

Video rented (rental no, member’s full name, member no,
video no, title, daily rental rate, date rented, date return)

2022/9/20 O4(loqical) database desian 52/91
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7 = HbE B
Q% F&_&}::Ij] Hbﬁ‘ﬁ*
Transaction requirements

« B} A (Data entry)
- WA - TEED - FE]IEER
o« =1 B FT B FR(Data update/deletion)
- ERrEfREEET - HER - FIEER
» EiRlERE(Data queries)
- WL EW A D 2SR AE R
~- LA BRI E R
- L FrARERRER
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StayHome{[E 22 Business viewHJ & 13}
MR B R R T

 E/R &I (E/R model)

- HIEMNERER
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StayHome[E 2572 ) Business view HY

E/R[=

Supplier
supplierNo
Supplies 1.1
Vo
Video partOf P | \/ideoOrderLine [@Comprises VideoOrder
catalogNo 11 1 * 1.* 1.1 orderNo
s 1..1 Places > 1.*
v 1.% 1.1 Has >
VideoForRent | <sA"ocate Branch 1.1 1.7 Staff
videoNo 1.* 1.1 === 2 —
11 0..1 1.1
1.1 . Registers P
IsPartOf
v 0.* 1.7
RentalAgreement | <REAUeSIS| o por Agrees P> | Registration
rentalNo 0..* 1.1 memberNo |1..1 1.*

Quiz: Schema for Business view
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StayHome{[&
e/

22 /N a] Business viewPT

B

SRR

Branch (branchNo, address, tel, mgrStaffNo)
Alternate key tel
Foreign key mgrStaffNo references Staff(staffNo)

Member(memberNo, name, address)

Registration( branchNo, memberNo, datadJoined)
Foreign key branchNo references Branch(branchNo)
Foreign key memberNo references Member(memberNo)

RentalAgreement (rentalNo, dateOut, dateReturn, memberNo,
videoNo)

Alternate key memberNo, videoNo , dateOut
Foreign key memberNo references Member(memberNo)
Foreign key videoNo references Video(videoNo)

Staff (staffNo, name, position, salary, branchNo)
Foreign key branchNo references Branch(branchNo)

Supplier (supplierNo, sName, sAddress, sTel, status)
Alternate key sTtel

Video (catalogNo, title, category, dailyRental, price,
supplierNo)

Foreign key supplierNo references Supplier(supplierNo)

VideoForRent (videoNo, available, catalogNo, branchNo)
Foreign key catalogNo references Video(catalogNo)
Foreign key branchNo references Branch(branchNo

VideoOrder (orderNo, dateOrdered, dateReceived,
branchNo)

Foreign key branchNo references Branch(branchNo)

VideoOrderLine (orderNo, catalogNo, quantity)
Foreign key orderNo references VideoOrder(orderNo)
Foreign key catalogNo references Video(catalogNo)

2022/9/20
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Step 3 IZEEE 55 M4 (global ) ZE #5 = i3l

- BFEEMAEESREINESHERE Y (global)iE
B BRI T
— Step 3.1
HEERHMEESRNENSHARZEMHEEERET
— Step 32 E RIS EIEERIZET
— Step 33WERFEEG MERKIIKE
— Step 3AGEREMEESNMENEEG R EEREEK

Next is physical design
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Step 3. 115 F @M ZEEEREINS
GIREMIEE AT

- EffFEEMZEEEREI - WEREIIBA—2HE
SENEEERNRNEHE T ES
—7f SNEGREHE
— /\Tﬁmzmﬂ’fﬁ_bﬁ’] S RIER
- BEaREEREERTIRNES
— /\19%: = RHE TR EEH
- BZEEERMEIERTHIRRIEE
- BEEGHAERNER/EREK - @&
~ EmEINRRE
— 7f SRS MIRH] - AE - EERIE - [REISER
- AN EIEHEEERELE
— Update the documentation 88 #1 X 4

$

Return to step 3
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BMEZFERENR)NEENRERS
- EEARBEBERRAERENERE

B EFEK © homonyms)
— [EtxEPart - BRIZEINZEHF VS XEZHF

» =hEAERBEERNEREEERNERGE
% [EF - synonyms)

— Customer vs. Client
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i

CLEX Branch views & Business views

BRR(ERZRR)NBHE K=

=1

Branch view

Business view

Table Primary key Table Primary key

Branch branchNo Branch branchNo

Staff staffNo Staff staffNo

Tel Tel

Video catalogNo Video catalogNo

VideoForrent videoNo VideoForrent videoNo
Supplier supplierNo
VideoOrder orderNo
VideoOrderLine orderNo, catalogNo

RentalAgreement rentalNo RentalAgreement rentalNo

Member memberNo Member memberNo

Registration

branchNo, memberNo

Registration

branchNo, memberNo

Actor actorNo

Role catalogNo, actorNo

Director directorNo Return to step 3.1
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e B2 B 1R R

'Y

4

Branch view Business view
Entity Relationship Entity Entity Relationship Entity

Branch Has Staff Branch Has Staff

Branch IsAllocated VideoForRent Branch IsAllocated VideoForRent

Branch Provides Tel

Branch Registers Member Branch Registers Member
Branch Places VideoOrder
VideoOrder Comprises VideoOrdeLine
Supplier Suppliers Video

Staff Manages Branch Staff Manages Branch

Staff Supervises Staff

Staff Processes Registration

Video Is VideoForRent Video Is VideoForRent

Video Features Role Video PartOf VideoOrdeLine

VideoForRent | IsPartOf RentalAgreement | VideoForRent | IsPartOf RentalAgreement

Member Agrees Registration Member Agrees Registration

Member Request RentalAgreement | Member Request RentalAgreement

Actor Plays Role

Director Directs Video Return to step 3.1

2022/9/20
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AHFEEEREIE R

- RREMEEBRERSIEENERERR)GH
- BFNEEERKR)VAEBEZMERERR) FIEN B (B HE(E
1)) - HEBHEL)SRE—Mm
— Member( memberNo, fName, IName, address)
Member( memberNo, name, address) Global logical
— Member( memberNo, fName, IName, address) data model
- RREMEEEBEERSIABNERERR)GH
—~ %%%SH\$—1$,%T§I%?E\1#?§E@I?§I - F—EEEEREIRE
=
- RBREAR  ERs|MEEEABNERERNR)SH
- WREEI_EBEERNDNFZHEERNERERR)
~- MAHERNS -  LEHZFR5| UECE _EiR@ERR)NREER
RNERERR)
-~ ﬁ;)ﬁﬁﬁfﬁ% - PIEELE _BRERNRNERHEERNERER

Return to step 3.1
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BEEREN N EBHREE

 Branch view : Tel, Role, Actor, and Director

» Business view : Supplier, VideoOrder, VideoOrderLine

Return to step 3.1
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SHZERMRTURIE %

- MEAERNENFREGHNZHERSE -
R —LEA—MRIERE - BIU4EE T&FBE
il {ER 14F

S 7|‘H|T§E§(i§ﬂ%)ﬁaﬁ7|‘ﬁﬂ?ﬁﬁ%%ﬁﬂéﬁﬁﬂE'

EWNEZRMAERT - BANAANEREEZRTEEE
B = ENE R

» Branch Has Staff IbEA % /M & & RME (19 HIR

Return to step 3.1
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BEERERMMEI EigmIRAYE R

B8 %% 1 IR £ Branch viewlIEE &R A
Branch Provides Tel, Staff Supervises Staff,
Staff Processes Registration, Video Features role,
Actor Plays Role, Director directs Video
E ¥ H I8 7F Business viewlI B A A
Branch Places VideoOrder, Video Comprises
VideoOrderLine, Supplier Supplies Video, and
Video PartOf VideoOrderLine

Return to step 3.1
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1 B I A B

+ IEFEEREMR oIREN B B RS (ERIER) ~ KEE]
A% - FTLL /S%TSE PRI ol BEER
= - PILL - MRETTERELE

Return to step 3.1
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M B 25 1R bl

RIRcEIR - ERWE - PREIEXR

- MEEZREEREINESE
,\Qzﬁ%' W HER

T]}|

°
|I:|:|
\

,'F“J @Ijt

PRE - ABER]

RIVEEZR - FREE
12 B BER

— DEPARTMENTOJgERERE VS B

. EFRITEZR
— SSN : EZgf -
« 2T PRI EZE

F B ; Weight :

ﬁ%‘ N /A\u?

— TEACHESTEE#Z1:N(— iR —IZED) ; &£

H—HMEM:N(—PIRER—1L

2022/9/20

= Eﬂj) Return to step 3.1
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Owrects Director
1.1 directorNo
T
Video | oM Actr |
Ci‘a“k&NO 1.’ -m ) actorNo
VideoOrderLine .1 . ‘ Smmus‘
c.wlf)gNo 14 . MML
s - r - i Mas ’
L — - br—— [ vKZoForRenz . i BETTI TS S~
“‘*‘ y 0
VideoF orRent e Branch 1.4 ! s vdeoNo g 1.1 branchiNo .“‘—m 5'— | | Sspervisor
vdeoNo s 1. or:snz:rsrms—oi’“¢1 staffNo | Bl OX 11—
v 1 1 \ J
w 1.1 Registers P _— ‘ [
! , . >
W - RentalAg t ‘M"( " 0.+ -‘I"
RestelAgroement Member ] Agrees P> | Registration st amber
ootano (0.0 11| memberNo |[1.1 1" otaine (0.0 11| memberNo

Supplier
supplierNo ] Director
- - t
frects directorNo

Role

Actor
actorNo

| Video | partof VideoOrderLine VideoOrder
| catalogNo |1.1 orderNg
Is e e I<Provides Places [P - <fsupervises
tel P I,‘ L Sugerviseel Qn *
Y 1..* | 1 1 1 | Has > T =
VideoForRent || <=s~"oct9 Branch 1 1 - Staff 0..1
videoN o L. 11 branchiNo < Manages staffNo Supervisor
— - . — Jo..1 1.1 1..1
1.1 - i
Registers > Processes
IsPartOof
_ ! o ~ 1. 0.~

rentalNo 1.1 memberNo ||1..1 1.

. - - ,
RentalAgreement <Reques S Member il Agrees [ = Registration ’I
o -
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& L b4z BHH I~/—— SR E':' :/’le_lll_d{”' > =
= IM1” 7% — N
AN ZIEERETIE
Supplier
supplierNo _ Director
1.1 <D're°ts1__1 directorNo
Supplies Features > Role 4 Plays Actor
\ 4 0.* 1. 1.1 actorNo
1.* 1. (1.1
Video partOf P | VVideoOrderLine [Comprises VideoOrder
catalogNo | 1.1 1. 1. 1.1 orderNo

1.1
Is

Tel |13 <Provides

Places >

1.7 <Supervises

tel

v 1 1.1 1.1 Has > Supervisee | (_*
. IsAllocated Branch 11 4 * Staff 0..1
Vlde'OForRent 4 branchNo 4 Manages staffNo Supervisor
videoNo 1 1.1 Prancriinoe — p
—— w 0..1 1.1 1.1
- Registers > Processes
IsPartOf v
\ A% . 0.0
Requests . .
RentalAgreement | <" Member Agrees P> | Registration

rentalNo

0..

2022/9/20

1.1l memberNo

1.1 1.7

HW: schema for Global view

O4(loaical) database

desian

Return to step 3.1
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Step 3.2 B 2250

MBI E R

. IRE

RSt 5 MR T 2B AIRA I E R

EEAFREN R B ERES S INEEENR

Actor (actorNo, actorName)

Director (directorNo, directorName)

Role (catalogNo, actorNo, character)
Foreign key catalogNo references Video(catalogNo)
Foreign key actorNo references Actor(actorNo)

Tel (telNo, branchNo)
Foreign key branchNo references Branch(branchNo)

Member(memberNo, fName, IName, address)

Supplier (supplierNo, sName, sAddress, tel, status)
Alternate key tel

VideoOrder (orderNo, dateOrdered, dateReceived,
branchNo)

Foreign key branchNo references Branch(branchNo)

RentalAgreement (rentalNo, dateOut, dateReturn, memberNo,
videoNo)

Alternate key memberNo, videoNo , dateOut
Foreign key memberNo references Member(memberNo)
Foreign key videoNo references Video(videoNo)

Registration( branchNo, memberNo, staffNo, dataJoined)
Foreign key branchNo references Branch(branchNo)
Foreign key memberNo references Member(memberNo)
Foreign key staffNo references Staff(staffNo)

Video (catalogNo, title, category, dailyRental, price, DirectorNo,
supplierNo)

Foreign key supplierNo references Supplier(supplierNo)
Foreign key directorNo references Director(directorNo)

Staff (staffNo, name, position, salary, branchNo,
supervisorStaffNo)

Foreign key branchNo references Branch(branchNo)
Foreign key supervisorStaffNo references Staff(staffNo)

VideoForRent (videoNo, available, catalogNo, branchNo)
Foreign key catalogNo references Video(catalogNo)
Foreign key branchNo references Branch(branchNo

Branch (branchNo, street, city, state, zipCode, mgrStaffNo)
Alternate key zipCode
Foreign key mgrStaffNo references Staff(staffNo)

laYaVaYaW/aVWiaYal

LI ]Il L.V

4Hoerea-dataiyase—destemn

VideoOrderLine (orderNo, catalogNo, quantity) Return
Foreign key orderNo references VideoOrder(orderNo) ——————
Foreign key catalogNo references Video(catalogNo) To step 3

e ZaW/aW|
|AVIEvVA ]
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lll

Step 3.318 8 Z 4t 2 G & A AR HY AL

DN\

. RS BENBABRYE - 3
BB AREE N R AR E

Return To step 3
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BRI E
5K
01 3L B AR A

Step 3.4 E T 5 4 2 b5
AomEEHE

o« WNREREHE —EF L
N EEmEEHE T

:IJu I

Z.T:
L

CIIIJI
‘\7,<_|_

Return to step 3
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2022/9/20

gﬁ%%;ﬁ““_ |:|2|:|
Physical database design

O4(loqical) database desian
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S R AR

» HRIREIMERRET Logical database design
— Step 1: I —EBiHMEBEREMEESRNEI
— Step 2:fF EE A EERENEBRKEHE ZERRGS

(schema)

— Step 3: 221 BAS RV R B R TV ()

- ERSEIIERZFTPhysical database design

— Step 4: {KHR 2 DBMSIF RS IE 2 HRR A B B
Re 25

— Step 5: 52aT E PR PRI R4

— Step 6: EER R E R EEHH

— Step 7: s ELZ 1

— Step 8: BRI ARG (GRAEE) 2 At UBE

i
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VIR
Physical database design
» BREERERGTIMEEARETENER
ﬁ%?ﬁ 37(‘75&5’]“\&% REARERR - EE

R5| - BEM4EIRS(integrity
onstralnts) &Zfi\’féz%”(securities)
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BREE N ERET A
Physical database design methodology

* Step 4:

E%Eﬁ M B = RHE T (BB P& FHRYDBMS
» Step 5: nszrEE%. i
e Step 6: - /__ = Jﬂé‘g%}—tzg
* Step 7: = ETZ TR

° Ste[28: %EI:V\E HH(HH ) :ﬁ

[LLT

(S8 ER

Final is an example
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Step 4:1F 252 M & 15 & R T MK B8 P
R DBMSEE 1

» Step 4.1 {KBEPT{EFAHBDBMSERETEARE RIZR

- HZ—([EERERRFTAME - BEEN) - £ER5| - &%
S 9#7}2&&/@%&%&/\55%1@#

- 5B EEERIERERE - &RE - IR
ml R 1F) ~ FRERE - Eéﬁ T 2= [E(E1E)(null)

— AEEARER RIS

e Step 4.21E& P FHRUDBMSER 5T 1EZE AR R
— 38 2 T0(Trigger)
— $@F8 #R Bl (Validation rule)
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i 22 A2 T\ B

Trigger example
ICAEE T PREIE B —RME/ ABEFEE 1050

CREATE TRIGGER member not renting too many
BEFORE INSERT OR UPDATE ON rental Agreement
FOR EACH ROW
DECLARE
X NUMBER;
BEGIN
SELECT COUNT(*) INTO x
FROM rental Agreement r
WHERE r.memberNo = :new.memberNo;
IF x >= 10 THEN
raise_application_error (-20000, (‘Member’ || :new.memberNo || ‘already renting 10
videos’);
END IF;
END

Return physical DB design menu
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» Step 5.1 %

——

~1=>=] =5 0dh 4+
Step 5:5%&T 2 f= fn

— B — R LA
— B ERHE

o Step 5.2 JRTE

DR S EIE

T HA

E

SES R

— Heap, hash, ISAM, B+-tree

e Step 5.3 ?i%%?%l
- TWE#

- BRE

2022/9/20

FZ=5] or

NZ 5|

= 225|(Clustering index)

O4(loqical) database desian
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X
T

gﬁg%ﬂﬂ_’“—?ERn /7;\L

» EIIRS|RHS
» HMEEHMAEERE
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VAT

- EEHRERBEEEEL)ZERSI

~ IEEMEHEL)ARE - StEEETMEA) TSR
e fficE Rz

- EVUZEE] 1%'“‘-E(¢E§ﬁ1ﬂ)%i§|

- IFZEEMBEMEN) —EREARER
(Garment style #, Color)

« EEERERS| BEERNKEREEZE—EXRIIAFTRERS

- PRLL - MREMREBEAEZFTERES| - GRIEFRERS]

. BEEEEMEZRS| : —fRRDBMSUIB+treel2Z=5| - LA

AR HEISAMEMRZRS| - MERSIBS SRR ER
A RFRIACER(CLERME SR 1)

- BREGERDRME  BaERAENRIAB(ES

ZIRDBMSAIZ 1)
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mINEEHEMALERE

« ANEEFHLIEEPE(INF, 2NF) 1 ERIERZE
IR (A FBCNFE4NF)
s MERSHMELEZHRERZLZEER
- Z B M (EN))
o R IERE L THEE M AH IR
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/& StayHomeZ B (H )R

Table Column Reason
Branch City Search condition
Staff Name ordering
Video Category ordering
Search condition
grouping
Title ordering
Search condition
Actor actorName Search condition
Grouping, ordering
Director directorName Search condition
Member fName/IName Search condition
RentalAgreement dateReturn Search condition
Registration dateJoined Search condition

2022/9/20

Return physical DB design menu
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83/91



Tony Yu


_ﬁ\ﬂ

Step 6: 7t

e Step 6.1 -

IL;\

-\
N7/

» Step 6.2 -
<

2022/9/20

et clli

Ml
[[LL]Y

it O 2

i HY

EEE(SB)ER

I__.#_

l

I\

!

= (1 1i2)

B (B HER

Return physical DB design menu

O4(loqical) database desian 84/91



Tony Yu


Step 7:52 5T Z E 1%l

e Step 7.1 ERETE R E KIFR(view)
Step 7.2 52T BEVF AR Al

- HEAZEEENNFERZGTEBE LIFE
PRAYHEEF])

Return physical DB design menu
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:

k

N
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Step 8:EZ I/ 1

8

3 (

|
O

\

JEE)Z 4T o

\

/I\ 1% }/L:\

IR TVEIT IR

¢ :ﬂ}l_z“:\51t HH(HH_%Z)

OB ZOERE  NERXHEERIE

= (throughput)

» WAHEHR)RIETINEER

— i-%ﬂ%% &5 REkE

AN

S/RXGREER - #HE/
22~ T BEED

%%I%W*ﬂ(%%l
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Step 8: Bz ¥R 73 (5
)5
- RABEFHE)ES]
~IBIIRS5] . EFEAEEEHNNE
— MERFE LR ME AHRI RS

o
H%&
3y
AN
I
allk
O
am
allk

- HEUVEKLESEHIBEMEN) L ZRS] - 2
EMRRESI(BRERS]) - ER2RS(HENE
E£ZR5)|)

° * HH(HHﬁi)E’-I_’I'}—\:HRD

- ZERNRPREEEMMEEUEELESHE—
it - PILUREERROsGEE S H(ELERD) -
BCNFPE£3NF * 2NF&E £ INF
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k

o EEQ)%\”;E 7F \Elél_(

]l
Od

/~ 7~ =H
Step 8: B3 71l Sl

i

- BHIE—HERIFRKE ﬁﬁ?’j‘m IEE& U7 22 0] 2E3NFE
BCNF
LRBERNKREXN  MELBEEEHTEEREUWE
iﬁ &) - AllF= 5 7 &l (vertical partition)

* Employee(SSN, Name, Phone, Grade, Salary)=»Emp1(SSN,
Name, Phone), Emp2(SSN, Grade, Salary)

- BEBMMEN) R AEERERPEELIRE : IREEIME
B (EN)) - WIBEE— T IERE Es I E R
* Part name IRFEPart#t3R ; F1EMaster(Part#, Part name, ...... )
=B HERE 0 ERIRI o] K o Bl (B (R AD) —1%)
- KEREmAR7 \EUWIO@ = RIER
- SRR EZEEAERRRNITEHES

& A

ik

Return physical DB design menu
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Example

o EREZE8—HMEE—2E - IE—RYERSE - X—{EERF]
A . Wrokk b ERAREESPINIGE - —EEfPI ol 8
RS EL -

- B—AMERZEE B—EXAE—2E - IE—4RIEA
B—ithdh - EX0gERARIMNEL -

- BEEIAEESR  BoETH - Ml - 37& - 155 - KE
H  8—81FEE—&M - RG22 EE - i
B-—EBTH#EXTFISE - KEEELT -

- RTERR UAREB—BEIZEE  SRREEER A, 5
HEMETL ZEE% -
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Address

Cosn >

EMPLOYEE

supervisor supervisee

N

DEPENDENTS_OF

| DEPENDENT

ER schema diagram for the company database.

Fiqure 3.2
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Relationship
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1

CONTROLS
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1
]
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The mapping Schema

. Employee(ssh, Fname, Minit, Lname, sex, address, salary, Bdate,

Mgrssn(&)?ﬁept_nofﬂ()

+ Department(Dept no, Degt:name, No of employee, Mgrssn(fk),

start date)
i

\

* Project(Proj no, Proj name, Proj location, Dept no(fk))

* Dependent(ssn(fk), name, sex, Birthdate, Relationship)

* Works on(ssn(fk), proj no(fk), hours)
| |

* Dept location(dept no(fk), location)

2022/9/20 05& Rl EE=1 4
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