A
unn 7 .
msﬂ%’uuuuﬁmmmmauwuﬁ"mmmuﬁﬁ
(Entity Relation Modeling)

- A o
7.1 umﬂﬂwugm'lum‘sa‘fmmnmnaa (Basic Modeling Concepts)

# mpunanlumsi Database Design fiien 1311 Data Modeling 1313 Data Modeling
SAvaieuasniudoudoynsis (Real-World Object ) U suuvudeyafierdafiuly g
doyn

cmATiADh Data Modeling fitws 1211371 Database Design Suilgmidwigh ihe
$uife yuwosdoyaves User Designer Lay Programmer szuandeiu Mldinanadonts
2BNLIY Zehusdafemuglwnfigndeasivesdeya Busidlasmsdinnzvifoya

2
unzer$1a Data Modeling wma'ﬁmﬂmzﬂLmuﬂagaqunmmﬂuaeﬂm

Data Model #5163 1411115 091U Y Database Entity Relationship Model Faezld
a v o
p3uwgUHULANA yoadoyafinsiilu grudoyn Tasazdiumitmunagluuulusgaun

Buni Conceptual Level (32MIV83LUIAA)

“Model” n108s Twas @i ¥ lumseTeldiuninm wivesdeit lanninee
Fungiuld Inoasa
“Data Model” 131168 msmeemwwtm"mmwm‘imaﬂ?uﬂngmﬂﬁ Hudeu
( Tawms1$ Graphic lumsesue)
Data Model 92 A 369 Tassafisdoya (Data Structure ) {numsfoya
(Characteristics } #3713 FuRuf (Relation) 4081fiA (Constraint) AT N3 aldsuupaves
i’fﬂun(Transformatlon)
Database Designer 9214 Data Model Lﬂmﬂiﬂﬂuﬂlumiﬁﬂﬁa‘i %214 Designers,
Programmer 4A¢ End Users 1 Data Model Qnﬁ%wumammnﬁmﬂzm’mmwm; RLEATL!

1 J - -
grudoyn Nwiu Lmsmﬂ%i’fagmlmmﬁﬂﬁ%zﬁﬂ'szﬁmmwﬁw
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7.2 5ALYBToYaIBIM MBI (Degrees of Datg Abstraction)

The American National Standard Institute/Standards Planning and Requirements

Commitice (ANSI/SPARC) f11Mu# Data Model 13 s2duamy Abstraction :

EXTERNAL
MODEL

EXTERNAL
MODEL

74

Conceptual Data Modei

External Data Model

Internal Data Model

CONCEPTUAL

MODEL

AN

INTERNAL
MODEL

PHYSICAL
MODEL

DEGREES OF
ABSTRACTOIN
HIGH H.W.- INDEPENDENT
5.W. - INDEPENDENT
MEDIUM H.W .- INDEPENDENT
S.W. - DEPENDENT
H.W.- DEPENDENT
LOW

5.W. - DEPENDENT

*

R
E 1
R
L A
A R
T C
I H
o I
oo
A
L
N
E
T
¢w
0
R
K
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{UA1$1283VRIMIAA (Conceptual Model)

Conceptial Model : HiRamailu Abstraction 7R saras i Globel View voadioyn fio

- o s
llﬂﬂﬁﬂﬁ«ﬂua“@ﬂua“ﬂiﬂﬁﬂﬂﬁ

. A !
Conceptual Model : lﬂuwufmﬂmmﬂzmmzﬁmumwamﬁﬂmmﬁwnnﬁnﬁﬁ'lumﬁ'ﬂi

P
afqucasluglves E-R Model

EX
MAIN OBJECTS :

STUDENTS , PROFESSORS , COURSES , CLASS

Data Environment Y83 TINY College

un2 CLASSROOM

g a"ﬂ e [N
Haruatlili MAIN ENTITIES nmmummmmﬂmn%’aqﬂ‘l’f :

STUDENT

PROFESSOR COURE CLASS ROOM

S-NUM

SSN
FIRST-NAME
LAST-NAME
SEX
DATE-OF-BIRTH
HOME-ADDRESS
HOME-PHONE
COLLEGE-ADDRESS
COURS-PHONE
MAJOR
CRADITS

GPA

STUDENT’S ATTRIBUTES
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COURSE

generater

PROFESSOR teacher

CLASS enroll

STUDENT

requires

ROOM

Conceptual Model TINY College

4 ] 4
Conceptual Schema #9i11¥i4110 Data Environment YOIDIANT AGY

Wy SW.+HW Independent

S.W. Independent ¥ 31089 Modet 13] @1, AU DBMS Tun1sfiey
Modei 1n1¥91
H.W. Independent Ma18l9 Model 1sjasy HW. lunisiie

T

11 Model
oy
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wuudiaeinwlu (Internal Model)

A a i 4 o o -
dotingi@onld DBMS 1d2 Conceptual Model Fadetusz18unslfunldonld

w & a S -
iy DBMS 114 iy Internal Model $4 WA Designer 9211 mun (Characteristics)

nazdnd1fn (Constraints) N3 1 Conceptual Model widulvduui sy DBMS Nz ld hild

v aw 3 4
Internal Model 51 & Ny a ¢15 4 S.W. Dependent Hufio d 1151l Gou DBMS 131484

alEsuntlasu19613984 Internal Model A

9
Ty s W13 1682 809 Y8 Internal Model 11 &1 Designer 1881 14 Hierarchical

Database Model 138 Network Database Model ud2azl 113 mua Internal Model sedpaily

[} & d o -]
liledagndoainzaziBon Mz dpadmuanvasBeafisaudmiums fadudoyouas

path 7 141618 s¥830 1A 81 Designer 14 Relational Model 1un 3% 197 Alidesfmun

510a21B0AUINLIT NN 12 RDBMS 11013 Access W11l “Transparently” W UAD Designer

‘lﬁn’mﬁ'ﬂaﬁq Access Path

COURSE

1

generater

ROOM

INTERNAL MODEL
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HUUH 1R8I WUDN (External Medel)

=

4
External Model &5 198411970 Internal Model Lﬂuquum Data 983 End-User éwsn

b4

A - ] -y é 1 oy L]
yuveshinhuduseuamnie lugsdodazilssny ysfimilen emsdlugsiedesq 14
1 . . < L v
Ma10Y I NN 13U Sales , Finance , Marketing 1H 4 &u Gagsfvbosudazissinnez i
Characteristics Wa¥ Constraints vawaynwlmmﬂmanu‘lﬂ uwaz sz ldifvedauvesdoyn

winiu ('lu’lasﬁ'aynmwuﬂ) ﬂququma’i’aqawmﬂmwm Internal Model Aonatuiu

External Model
PROCESS EXTERNAL VIEW CONSTRAINTS
STUDENT REGISTRATION * A CLASS IS LIMINTED
CLASS ,
: TO 35 STUDENT
M
enrol
M
STUDENT 1 * A STUDENT CAN TAKE
UP TO 6 CLASSES
CLASS SCHEDULING
ROOM * A ROOM MAY BE USED TO
1 TEACH MANY CLASSES
w JEACH CLASS IS TAUGTH
IN ONLY ONE TERM
M
CLASS * A CLASS IS TAUGHT

M BY ONE PROFESSOR

1

* A PROFESSOR MAY
TEACH UP TO 3 CLASS

PROFESSOR
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7.3 wyudiasaved E-R (E-R Model)

i} 64911 Relational Model 111 Database Model %'ll‘lé’%'uﬂ’amﬁwlumﬂ%’mumﬂ
ﬂqﬂ RDB Sefluminndifgy@anmai Database Design Foviu B-R Model m‘lﬂum'saammn
Conceptual Model Saflunumdfgyusulunivit Database Design iN113 RDB uu iy

Y] mmmammn Conceptual Model

Entity Relationship Model Ghantesdiofiiionfine
- wlaguuuudoyelusuesdtes dmiu Designer, Programmer S User
- Amuamydszuana uazs dedriaveadeynlu View A
- swahegudoyn
#2001 194 E - R Model FuamanrmduRuiznin Course fu Class 1as Course 919921
"&viao Class il Class 1 Class 921} Course 18 1 Course Wi mmmssmuwuuﬁﬂmﬁflv

1210 $319 E - R Diagram 19111970 Aoz 1§ E - R Diagram FofueMiAud E - R Mode! i
»

1 M
COURSE _ CLASS

E-R Model 1#%’umsﬁ’mmi'fumiu‘?] 1976 1At PETER CHEN

ar ok
MU

oanlsznouvod E-R Model
L4 []
Entity : 14 E-R Model 3{} Entity 9z M31u8 Entity Set 30 ffie Table 1103 &1

Poamit1aas Row 14 Table 92i56n3 Entity Instance

umaslasidgy

Attribute : uaAiugll Oua"waman'u Entity Tao19idunseiion Tnvezueaaiia

V1IN Attribute 'n:u
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STUD-NAME

STUDENT

STUDENT ( STUD-NUM, STUD-NAME, GPA )
Tav Attribute 92 Tims A mun “Domain” Se3de fiishu o 1dve Attribute vy
AWENBY  GPA  92i]  DOMAIN thi (0.0, 4.0)
SEX wil DOMAN  fhu(MmF)

Attribute iy
L. Composite Attribute fiOATTR fiersoutsgos1dan A788191%U STUD-ADDRESS
STUD-STRESS, STUD-CITY
2. Simple Attribute fip ATTR 71 lajamrsouris 1880 s GPA, SEX Sudu

Single-Value Attribute #6 ATTR #if1 14F1807 91 SIN
Multi-Value Attribute #6 ATTR #Afis ldnatee my

CAR | COLOR

80 CT 316 (S)



Foel¥ulidiu Single View

@ TOP-COLOR

MODEL
TRIM-COLOR

CAR-ID ‘ CAR

BODY-COLOR

o
TRIM-COLOR
1 M
| CAR | has COLOR

SECTION TOP,TRIM,MODEL

Derived Attribute A9 Atribute fin 114 Tau1d Algorithm sarsahiduilu deudu ¥t g

Jo30 19U AGE

)
rd
rd
»

EMPLOYEE [

#1911 a0 EMP-DOB

Relationship Aip ATdURUEIEVIe Entity Tnofasimaszymmduiuisendnlugilves

t 4
L4 A - [
3 Faaeeginearuduiug (18Active Verb)

uamalugues <>

CLASS

COURSE | generater

CT 316 (S)



Entity flifig Relationship fuiFun Participants

Relationship §in13th1un Degree

COURSE

_

relationship

RECURSIVE RELATIONSIHP TERNARY

. . o o o i o J 1 R
Connectivity 1493170 TLAT ALY L Y 1 M- Entity

( L1LI:MM:N)

M
STUDENT |M ¢ N CLASS

Cardinality 1452

[ o . Ak . <&
NIHIUMSINAYD9 Entity Rdadauiuifidn Entiymity

PROFESSOR |1 w M cLass

{0,3) (1,1)
HN18AIUI1 PROFESSOR 1 A1 81998

Tufimsoeu cLAsS TnenFoorsanu 1 dud iy

¥
3 CLASS uaz CLASS 9348493 PROFESSOR FouLoUayTeu A 1 auyiniy
M N
STUDENT take CLASS
(16) (0,35)

82 CT 316 (8)



nuIEAI TnFou (STUDENT) sedpengsunginios 1 CLASS ua'laiifiu CLASSES uae

cLASS sxitinGeutouldlifu 35 au who orsluiinGousvuaedld

J 19
Existence Dependency (MIYUBYNL)
é = -g L t& oL ) =
#doyausa Entity (A) i adatudms e doynyosdn Entity 11 (B) LIUAITUAA

Existence — Dependent

o T 1 ~ ‘x r

£18614 1§U CLASS — Entity 1in 4111910 COURSE-Entity Uta 131 CLASS 1 Existence

Dependency i) COURSE tW31¢ 2isinnsadredoyayes COURSE ABuuda wwa i
J 1 k-1 L]

COURSE Aun1hi'14 #8efimun Table ¥9¢ COURSE NOUIID

Relationship Participation (ﬂ’J'IiJ'E%ﬁ’ﬂfﬁﬁﬂ" MINI)

Entity #iil Relationship g19udlu Participation kL1 Optional, Mandatoly

1 M
PROFESSOR CLASS

0,3) (1)
Suae o1eeefinuiulil1fn PROFESSOR 11" &aeu cLASS laan

L4
&1 CLASS 1ilu OPTIONAL PARTCIPANTS fi11 PROFESSOR
LA CLASS fiftlaaoudnsil PROFESSOR @oUItu®
&1t PROFESSOR {14 MANDATARY i) CLASS

COURSE |- w M4  CLASS

(ON) 1,1
&g p19i1ln COURSE Mud lifimsiila CLASS eo1 ( OPTION )

COURSE |- w M  CLASS

{O.N) ' (1,1

=k L ‘: 1)
Fesiintaion 1 cLASS Tu COURSE fitle ( 1l OPTION )
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Weak Entity
fi® Entity R
1. iihi Existence - Dependent ¥o4 Entity Bu
2. i Primary Key 7 18uiamua ude UROIUNIN Entity RS Parent

EMPLOYEE |! | M & DEPENDENT
(ON) (LD
E-NUM
E-NUM
E-NAME D-NUM
D-NAME
E-JOB
D-JOB
Dependent (11t Weak Entity
COURSE CLASS
{O,N) (1,1)
COURSE (CRS-CODE,....,..........)
CLASS (C-CODE,.................CRS-CODE,........_ )

W Existence - Dependent 1 1314 Weak myguaufade 2 iesaidesnin
Primary Key 464 CLASS Table Liildu1an CRS-CODE

uad I nualny
COURSE (CRS-CODE,....., ... )
CLASS (CRS-CODE,C-SECTION, ...... graneens )

»
wiflu Weak Entity nuiinsasaguautade 1+ 4p 2
Recursive Entity
. i ar o . - w -
0 Entity ¥l ndunusldsy Entity slinBoatu Tnondeswy 1y Unary

Relationship
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EX: 1M

1 § M
EMPLOYEE An Employee May Manage Many Employees
And Each Employee is Managed by One Employee
manager
1:1
1
EMPLOYEE )
An Employee May be Married to one and
Only on Other Employee
is
married
to
M:N
M N
COUSES L
A Course May be a Prerequirite to Many
Other Courses and Each Course May have
requires Many Other Courses as Prerequisites

»
Tusuduwusuuy 1 : 1 14 Recursive Entity irorendadly Table 1Al

E-NUM E-NAME E-ADDRESS E-SPOUSE ]
345 JAMES XNXXX... 347

346 ANN XXXX... 349

347 ALICS ———e 345

348 ROBERT {------

349 PAUL  {-----~ 346

CT 316_(8)
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ATIIAUAUTUUY Unary Relationship ﬁuwu'lmumiﬁ'ﬂmsﬂaya YOIRNIGATINATTU

LIS Y
P-CODE P-DESCRIPTION P-INSTOCK P-USED | P-CF-p
AA216 WASHER 432 4 | C-130
AB212 COTTER COPPER 10642 12 | C-130
C-130 ROTOR ASSEMBLY 16
E-129 STEEL SHANK 128 2| C130
DA121 ROTOR SCADE 215 11 C-130

uaaed1 C-130 Wuginsel (PART) fialsznoudae AA216, AB212, E-

PART #mita 141y nsusy

129, DAI21 ué 1
4 kg
NOU PART 8 10189 PART uay PART Hdvdszneoudae

PART tiot¥a169 PART 80 1579041981319 2 a1 lumsiudoyadeadu PART
PART

COMPONENT
%M-CODE P-CODE | P-USED
C-130 AA216 4
C-130 AB212 12
C-130 E-129 2
C-130 DAI21 1
C-131 AAZ16 3
C-131 E-i29 1
o fosio_ |2
86

P-DESCRIPTION

P-INSTOCK

F—CODE
AA2

16

WASHER

432
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t 4
FaTunuduRusiuu M : N 463 COURSE il PREREQUISITE sty

COURSE

CRS-CODE | CRS-DESC CRS-CEDIT

AC101 ACCOUNT 1 3

AC102 ACCOUNT 2 3

CT105 INTRO TO 3
COMPUTER

dunuduTtuuy 1: M wifludedl

| 4
A

E-NUM E-NAME | E-MANAGER
101 JOHN

102 PAUL 101

103 ALICE 101

104 PETER

105 ANN 104

106 BCB 104
Composite Entity

PREREQUISITE
CRS-CODE PRE-CODE
AC201 ACI01
AC302 ACI01
AC701 AC201
ACA01 MA232

91 E-R Model ATNLUIARYDY CHEN 95N Relationship 21351 Attribute LAII192

WUt &1 Entity voasiinnuduiufuun M: Nies Roanoouiibiidiu 1M 1A T

. g 4
doftunmsadas “BRIDGE” 5¢1314 Entity ¥1¢ 2 1uieq 1t BRIDGE seiihu Entity Rdsznou

& N | v o ] .
& Primary Key 910114 2 Entities Furdeufuguiuyisaden BRIDGE 1uflu Composite

Entity
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STUDENT

S-NUM | S-NAME
32145 | ROBERT
32147 ANNA
ENROLL
C-CODE | S-NAME | GRADE
CT105 32145 P
CT105 32147 G
CT21 32145 P
CT211 32147 P
CLASS
C-CODE | CRS-CODE | C-SECTION C-TIME C-ROOM | PRO-NUM
CT105 Cs 1 9:30-11:30 R11t P01
CT211 Cs ~

A Q o 1] . JA -, r
dersnhnduRusEn i1 Entity 1% STUDENT uny CLASS 1fistsnus1ee 1641
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M N
S ENT (@ CLASS

| PROF-NUM

1
(@  CLASS
(1,35) C-SECTION

STUDENT enroll
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Entity Supertypes and Subtypes

Twuansdidoyait Sadiu 14y Table weafueeiiswasBoaluns Sl vty
#06199u doyaves Table o EMPLOYEE 404134 n 15T uuanite smmua
EMPLOYEE ﬁti‘luﬁ'nﬁum%ﬁﬂwmﬁmﬁn nzidlsunisiiy, ﬂf;'ﬂmmsﬁu, SR LAY
Hudu Sedoyatl EMPLOYEE Audu vz hifl Mldifagesinsdiqamlar nie minim
qyuldlunsadi nie Say Table i']tymﬁvﬁmnnut’f'lﬂ%'[mms'l% “Generalization
Hierarchy” 1411 U# A9 Entity 5115 Share doyoiudu du dreg19iide E-NUM,
E-NAME, E-ADDRESS, E-DATE )

Tﬂuﬁyugmuﬁ'a Generalization Hierarchy 92 uarnaflsnuduWusuun Parent-Child
1u Hierarchical Model i1y Relation Mode! 12uaRIfen R n319 Higher-Lovel
Supertype Entity 11/ Low-Level Subtype Entity Taslunaiudluoiy Supertype 924714 Shared
Attributes a2 Subtype 92y Unique Attribute

EMPLOYEE SUPERTYPE
SUBTYPE
PILOT MECHANIC ACCOUNTANT

1o Subtype 9zdumen Atiribute Liae Relationship 1910 Supertype
&3U Subtype usnzd9ziiiy Disjoin i (iueraa lng @ )
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EX

EMPLOYEE

E-NUM | E-NAME E-ADDRESS E-DATE E*POSI'I'IOI’;_|
32100 Ay | XXXX-XX XX-XX-XX PILOT

PILOT

E-NUM | E-LICENSE P-TRAINED | P-HOURS

32100 XOOXXX XXX XXX

1 -3 - o J A
#oths wremnseRnadeyalmiingas i

PERSON

EMPLOYEE

gndy yaans 1Al

STUDENT

PROFESSOR

ADMINISTRATOR

UNDERGRADATE
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7.4 M3AANN E-R Diagram
NIEUIUNMIVDINITDBALLY mwﬁ'mm Ty Iterative uuﬂmi‘lumtﬁumunu
c§1¢1 lilyes uﬁmrﬁn‘lﬁ'luﬂmﬂm TufoSunnms LR ) (T TITE BB e
w’wuanuluwnauﬂau simiy e ININmIN uasiRudusazdends hily E-R Model
ﬂvﬁnwu'lﬂﬁauq numvm‘lﬁ;ﬂnmnmﬂunuamnmmu Designer a2 End-User
'lwm"'nummammuuu uﬂanmmuevl'ﬁﬁ'aynw‘lﬁ’mnmsﬁaumnmli’ﬂums
aammuuanmnumﬁ'm’hmagam'ms*mu‘mmanmsmaq ffiluesdnsugaeluns
WOsaeenuudy
#9061 E-R Model #51 TINY Collage
1. Tiny college llUQlﬁﬂHﬁ'lﬂ“j school 1% school of business, science 104 1AsuAae school
1IM59m A6 ALY (dean) 1 Ay
dean : school (1 ; 1)

f P w - ,
TAoAUYR (dean) TiRABO 19158 (professor) #9fifie WiTna1u (employec) PUANTINUB4 Tiny
1

EMPLOYEE

PROFESSOR

(1,1) LoD
2. unag school wtiniflunaieg department (M) urdeatiedntos 1 01n ud department

4 &
Huwuagn‘u school mtnnummu

| | 1 M
PROFESSOR is_dean SCHOOL | operates IDEPARTMENT

[((BY (LD (1, N) (1,1

3. UAQY department WIOUBABUMA) 91 (coures)

1 M
DEPARTMENT |  COURSE

(LN) (1,1)
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+ P & a o .
4. WAL department 92 ElAABUNAILY class Y8931 (course) MHIY YiUA® class NAD section

& v A * &
M4 course TALLADE class 92 class 3201 Tab professor AUMHYIuFIMMU AL

ai A T é » o d' vl
Ao uAM uaaeil courses niten p19dlaaauidnnireq class uAB 19N course 1138

msile class aaumof 14

PROFESSOR

(L1)

3 a o + * & o i .
5. uAng department 923 professor Ysg nagunILn AU LA sedivilaauimthiiily chair

PROFESSOR |
(0,1)

M
(191)

is_dean_of

COURSE

1

DEPARTMENT

1 (1,N)

6. iAns PROFESSOR ¢ aiau 18 liifiu 4 CLASS dlun3ow1e PROFESSOR g9 ligaumefe

¥
BRIy

PROFESSOR |

v v A A r a @
7. ¥nfiny1 STUDENT awnsnaiaiGouldnaies CLASS Tumeuq nils (uanadyniuld

v
asuded) ua Ly 6 31 uazuAns CLASS e Bindnu 1 iy 35 Ay (Moo lilng

A4

STUDENT

enroll

(1,6) (1,1)
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] v
8. uAny DEPARTMENT 92§ STUDENT 1&na1t9 AUy ueneglu DEPARTMENT 1u
»

é ] Ll =l ¥ £y
%4 STUEDNT udneAuvzeylu DEPARTMENT heaniniu (amummuiiusia)

1 M
DEPARTMENT | enroll STUDENT

(LN) (1,1

. o 4 @
9. STUDENT usagaueAnalie1n1s6itinm 1 an 49itfie PROFESSOR sulanuniisiiy
103 1Ay PROFESSOR vaue1s'liifl STUDENT WuSny s

PROFESSOR STUDENT

A L L T x = ar
wozieT NI wAzBoAvBIR TR UTANY @ 18R 0sanud) Widaedy sz ld B-R

¥
diagrams 404 Tiny college #a1l
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0,N)

Qises

M

M(1.1) M(L1)
if O.N)

Ly 1
LN}

STUDENT earoll
(L1

| —

4 A o o < v &
2\ Bovun 1P lumsRanIs UL eIz T IIANTHUARIT (table) ez 1 IAdadl
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TUDENT
TU_NUM
TU_LNAME
TU_FNAME
TU_INITIAL
TU_DOS
TU_HRS
TU_CLASS
TU_GPA
STU_TRANSFER
DEP_CODE
STU_PHONE
EMP_NUM

inafemseiiluns$ondioniu DDL iy

EMPLOYEE

" NUM
EMP_LNAME
EMP_FNAME
EMP_INITIAL
EMP_JOBCODE

EMP_HIREDATE
EMP_DOS

CREATE TABLE STUDENT (

STU_NUM INTEGER
STU_LNAME CHAR(15)
STU_FNAME CHAR(IS)
STU_INITIAL CHAR(1)
STU_DOS DATE
STU_HRS SMALLINT
STU_CLASS CHAR(5)

STU GPA DECIMAL(1.1)
STU_TRANSFER CHAR(1)
DEP_CODE CHAR(5)

96

88 OURSE
CLASS_CODE CRS_CODE
CRS_CODE DEPT_CODE
CLASS_SECTION CRS_DESCRIPTION
CLASS_TIME CRS_CREDIT
CLASS_ROOM
EMP_NUM

ROFESSOR EPARTMENT
EMP_NUM DEPT_CODE
DEPT_CODE DEPT NAME
PROF_OFFICE SCHOOL_CODE
PROF_EXTENSION EMP_NUM
PROF_HIGH_DEGREE DEPT_ADDRESS

DEPT_EXTENSION

Database Table Summary of TINY College’s Entities and Attribute

NOT NULL
NOT NULL
NOT NULL

NOT NULL

NOT NULL

OOL
HOO!_CODE
MP_NUM
CHOOL_ADDRESS
HOOL_ENTENSION
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STU_PHONE CHAR(4)
EMP_NUM SMALLINT

PRIMARY KEY (STU_NUM)
FOREIGN KEY (DEPT_CODE) REFERENCES DEPARTMENT
ON DFLETE RESTRICT
ON UPDATE CASCADE
FOREIGN KEY (EMP_NUM REFERENCES PROFESSOR
ON DELETE RESTRICT
ON UPDATE CASCADE),

CREATE TABLE PROFESSOR (

EMP_NUM SMALLINT NOT NULL UNIQUE
DEPT_CODE CHAR(5) NOT NULL
ROOM_CODE CHAR(8)

PHOF_EXTENSION ~ CHAR(4)
PHOF_HIGH_DEGREE CHAR(5)
PRIMARY KEY (EMP_NUM)
FOREIGN KEY (EMP_NUM) REFERENCES EMPLOYEE
ON DELETE CASCADE
ON UPDATE CASCADE
FOREIGN KEY (DEPT CODD) REFERENCES DEPARTMENT
ON DELETE RESTRICT
ON UPDATE CASCADE);

CREATE TABLE ENROLL (

CLASS_CODE CHAR(8) NOT NULL
STU NUM INTEGER NOT NULL
ENROLL CHAR(1)
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98

ENROLL CREDIT  SMALLINT
PRIMARY KEY (CLASS_CODE,STU NUM)
FOREIGN KEY (CLASS_CODE) REFERENCES CLASS
ON DELETE RESTRICT
ON UPDATE CASCADE
FOREIGN KEY (STU_NUM) REFERENCESS STUDENT
ON DELETE CASCADE
ON UPDATE CASCADE);

CREATE TABLE COURSE (

CRS_CODE CHAR(8) NOT NULL UNIQUE
DEPT_CODE CHAR(S) NOT NULL
CRS_DESCRIPTION  CHAR( 15) NOT NULL
CRS_CREDIT SMALLINT NOT NULL

PRIMARY KEY (CRS CODE)

FOREIGN KEY (DEPT CODE) REFERENCES DEPARIMENT
ON DELETE RESTRICT
ON UPDATE CASCADE);

CREATE TABLE EMPLOYEE (

EMP_NUM SMALLINT NOT NULL UNIQUE
EMP_LNAME CHAR()5) NOT NULL
EMP_FNAME CHAR(15) NOT NULL
EMP_INITIAL CHAR(7)

EMP_JOBCODE SMALLINT

EMP_HIREDATE DATE

EMP_DOB DATE

PRIMARY KEY (EMP_NUM));
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CREAT TABLE DEPARTMENT ( _
DEPT_CODE CHAR(5) NOT NULL UNIQUE

DEPT_NAME CHAR(15) ~ NOT NULL
SCHOOL_CODE CHAR(5) NOT NULL
EMP_NUM SMALLINT NOT NULL

DEPT ADDRESS CHAR(15)
DEPT_EXTENSION CHAR(4)
PRIMARY KEY (DEPT_CODE)
FOREIGN KEY (EMP_NUM) REFERENCES SCHOOL
ON DELETE RESTRICT
ON UPDATE CASCADE
FOREIGN KEY (SCHOOL_CODE} REFERENCES SCHOOL
ON DELETE RESTRICT
ON UPDATE CASCADE);

CREATE TABLE SCHOOL.(

SCHOOL_CODE CHAR(5) NOT NULL UNIQUE
EMP_NUM SMALLINT NOT NULL
SCHOOL_ADDRESS CHAR(15) NOT NULL

SCHOOL_OFFICE CHAR(D)

SCHOOL EXTENSION CHAR(4)

PRIMARY KEY (SCHOOL_CODE)

FOREIGN KEY (EMP_NUM) REFERENCES EMPLOYEE
ON DELETE RESTRICT
ON UPDATE CASCADE);
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