EVEREST GORDON C.(1986)
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(@rial i)

(Sequential file)

(ireet i)

(beshirg furctio)
(indee] secpentil fi )
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1 (GVRE KEY)

| 21 (STUDENT)
(Stucent-id)t !

Student-id last-name first-name birth-year address major-dept. minor-dept
12345 Victory Elizabeth 1986 100 S Computer Science Economics
12348 Howards Jane 1965 200 Dorms Arts Economics
43532 Wood Michael 1964 11 0 Dorms Arts Economics

21

) (COVPOSITE KEY)

(COURSE ENROLLIVENT) ( 22 ) (Stuclent-id)

(course-3 ¢) 2

Instruction-id course-name year season student-id final-grade
11 332 Gastronomy 1987 Fall 12345 100
11332 Gastronomy 1987 Fall 12348

11332 Databeses 1987 Rl 12348 &0
2.2

3 (CANDIDATE KEY)



(FRIVARY KEY)
(BVPLOYEE)
(BWE

ENO ENAME MGR DEPT
2351 J. NORDBY 51 14 LANGUAGES
5114 S.AGARWAL 401 6 DBSYSTEMS
3040 G.CANDOR 4016 DBSYSTEM
2011 D.SCHRADER 401 6 DBSYSTEMS
4016 K.SMITH 5015 STORAGESYS

23
4

22

(Mbpping corstraint

KIRHHE  SILBERSCHATZ (1991)

1 (OETOO

24

23
ENO)

SALARY
39000
35000
40000
65000
75000

(FOREIGN KEY)

21

Mbpoing constraint

BINRY RELATIONFIP
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(ONE TOMANY)

25

25

(VANY TOMAWY)



(Relatiorel ock)

AEVING CANDACE c.

1

(

2.1

HALLE BARBARA \/ (198 )
3

(Deta structure)

1
11

repeeting gop )
2

VENDOR*NAME
Mr. Chip
Mrs.Chip

Diet-Cream

(elationel ~ table)

FLAVOR’ NAME
vanilla, chocolate
avocado, date-nut-cream

cottage cheese, skim milk, Celery delight

relation table



2.1
HAVCRNAVE

1 VBNDOFMAVE  MrChip AACRNAVE 2
vanilla  chocolate
12

13

14 ( )

L5 ( )

2 (Deta manipulation)

SUPPLY 28
VENDCR

NAME LOCATION
Mr. Chip New York
Bean, Inc. New York
Mrs. Mousse New Jersey
Mr. Mousse New Jersey
Sancho California
Diet-Cream Colorda

Fressze-It Alaska



29

SUPPLY

VENDOFTNAME
Mr.Chip

Mr.Chip

Mr.Chip

Mr.Chip
Diet-Cream
Diet-Cream

Diet-Cream

28

21 (Select)

NAME
Mrs. Mousse

Mr. Mousse

22 (Project)

2.10

LOCATICN

LOCATION
New York
New Jersey
California
Colorda

Alaska

FLAVOR*NAME
vanilla

chocolate
avocado
date-nut-cream
cottage cheese
skim milk

celery delight

29

LOCATION
New Jersey

New Jersey

VENDCR

New Jersey

New Jersey

LOCATICN

2.10

10



23 (Prode)

211 VENDOR ~ SUPPLY

SUPPLY. SUPPLY. VENDOR. VENDOR.
VENDOR’ NAME FLAVOR' NAME NAME LOCATION
Mr. Chip vanilla Mr. Chip New York
Mr. Chip vanilla Bean, Inc. New York
Mr. Chip vanilla Mrs." Mousse New Jersey
Mr. Chip vanilla Mr. Mousse New Jersey
Mr. Chip vanilla Sancho California
Mr. Chip vanilla Diet-cream Colorado
Mr. Chip vanilla Freeze-It Alaska

Mr. Chip chocolate Mr. Chip New York
Mr. Chip chocolate Bean, Inc. New York
Mr. Chip chocolate Mrs. Mousse New Jersey
Mr. Chip chocolate Mr. Mousse New Jersey
Mr. Chip chocolate Sancho California
Mr. Chip chocolate Diet-cream Colorado
Mr. Chip chocolate Freeze-It Alaska

Mrs. Chip avocado Mr. Chip New York
Mrs. Chip avocado Bean, Inc. New York
Mrs. Chip avocado Mrs. Mousse New Jersey
Mrs. Chip avocado Mr. Mousse New Jersey
Mrs. Chip avocado Sancho California
Mrs. Chip avocado Diet-cream Colorado
Mrs. Chip avocado Freeze-It Alaska

Mrs. Chip date-nut-cream Mr. Chip New York
Mrs. Chip date-nut-cream Bean, Inc. New York
Mrs. Chip date-nut-cream Mrs. Mousse New Jersey
Mrs. Chip date-nut-cream Mr. Mousse New Jersey
Mrs. Chip date-nut-cream Sancho California
Mrs. Chip date-nut-cream Diet-cream Colorado
Mrs. Chip date-nut-cream Freeze-It Alaska
Diet-Cream cottage cheese Mr. Chip New York
Diet-Cream cottage cheese Bean, Inc. New York
Diet-Cream cottage cheese Mrs. Mousse New Jersey
Diet-Cream cottage cheese Mr. Mousse New Jersey
Diet-Cream cottage cheese Sancho California
Diet-Cream cottage cheese Diet-cream Colorado
Diet-Cream cottage cheese Freeze-It Alaska

Diet-Cream skim milk Mr. Chip New York



Diet-Cream skim milk Bean, Inc. New York

Diet-Cream skim milk Mrs. Mousse New Jersey
Diet-Cream skim milk Mr. Mousse New Jersey
Diet-Cream skim milk Sancho California
Diet-Cream skim milk Diet-cream Colorado
Diet-Cream skim milk Freeze-It Alaska

211 VENDCR ~ SUPPLY
24 (Join)

212 SUPPLY VENDCR
SUPPLY.VENDOR'NAVE VENDORNAVE

SUPPLY. SUPPLY. VENDOR. VENDOR.
VENDOR’ NAME FLAVOR*NAME NAME LOCATION
Mr.Chip vanilla Mr.Chip New York
Mr.Chip chocolate Mr.Chip New York
Diet-Cream cottage cheese Diet-Cream Colorado
Diet-Cream skim milk Diet-Cream Colorado
Diet-Cream celery delight Diet-Cream Colorado
212 VENDOR SUPPLY

(VENDOR*NAME ~ NAME)l 2
(equi-join)
( 212) (Nutwrl Join)
(outer join) 2
2

(NGl 213 SUPPLY VENDOR



SUPPLY
VENDOR*NAME
Mr. Chip

Mr. Chip

Mrs. Chip

Mrs. Chip
Diet-Cream
Diet-Cream

Diet-Cream

null

null

null

SUPPLY
FLAVOR' NAME
vanilla
chocolate
avocado
date-nut-cream
cottage cheese
skim milk
celery delight
null

null

null

null

null

2.13

25 (Ui

2.14

EAST COAST VBENDCR

NAME

Mr. Chip
Bean. Inc.
Mrs. Mousse

Sunnyside

LOCATION
New York
New York
New Jersey

Florida

NAME

Mr. Chip
Bean. Inc.
Mrs. Mousse
Sunnyside
Sancho
Freeze-It

Rocky

2.14

VENDOR VENDOR
NAME LOCATION
Mr. Chip New York
Mr. Chip New York
null null

null null
Diet-Cream Colorado
Diet-Cream Colorado
Diet-Cream Colorado
Bean, Inc. New York
Mrs. Cheese New Jersey
Mr. Cheese New Jersey
Sancho California
Freeze-It Alaska

WEST COAST VENDCR

NAME LOCATION
Sancho California
Freeze-It Alaska

Rocky Colorado

LOCATION
New York
New York
New Jersey
Florida
California
Alaska

Colorado

13



26

2.15
X aLB

MATHCLLB

2.15

FIRST NAME LAST NAME
Dizzy Frump
Mary Sue
Joe Einstein
Squeaky Jones
Grumpy Banes
FIRST NAME
Dizzy
Mary
Grumpy
2.7
SKI CLUB 2.15
FIRST NAME
Joe
Squeaky

2.16
28

(Interection)

X LB

FIRST NAME
Mary

Alen

Dizzy
Squeaky
Grumpy

=2
LAST NAME
Frump

Sue

Bones

(Difference)

LAST NAME
Einstein

Jones

(Division)

211

14

VATH CLLB

LAST NAME
Sue

Einstein
Frump
Thomas
Bones

MATH CLUB
2.16
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COVPLETD CORE ()

STUDENT

NUMBER STUDENT NAME COURSE NUMBER COURSE NAME
10 Casey Rail 1 Data Structure
10 Casey Psyl 01 Schizophrenia

10 Casey Rel201 Data Integrity

10 Casey Rel301 Data Manipulation
30 Christopher Rail 1 Data Structure
20 Stephanie Ped101 Terrible Twos

30 Christopher Psyl 01 Schizophrenia

30 Christopher Rel301 Data Manipulation
30 Christopher Rel201 Data Integrity

RELATIOVLMACR ()

COURSE NUMBER COURSE NAME
Re101 Data Structure
Rel201 Data Integrity
Rel301 Data Manipulation
STUDENT NUMBER STUDENT NAME
10 Casey

30 Christopher

211

217 QOVPLETE COURSE RELATIONAL
MAICR 2 Stugent number stucent name
RELATIONAL MAXR
3 (Deta irtegty)
(business - rule)
relatiordl

31 (entity ineyiy re)
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3.2 (referential integrity rule)

2 ()

(Database schema

CUSTOMER = rCUST-N. CUST-M, CUST-CR-A, CUST-ADDR-T, CUST-SHIP-T)

&~ oo O -

1
CUST-N

(NORVALIZATION

25348
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(ol form)
!
1 (FIRST NCRVAL FORMCR INP)
(atom)
2 (SECOND NCRVAL FCRM R 2\F)
3 (THRD NORVAL FORMOR 3\F)
!
I Structure query language : SQL)

1 (Data Defination Language :DDL)

CREATE TABLE | CREATE VIEW
2. ! (Data Manipulation Language: DML)

UPDATE, INSERT
SELECT



18
DML

CREATE TARLE
ML CREATETMRE Rk F van cer
Lars (1989) ANS! 86

CREATE TABLE <table name> ( <table element> [ { <table element>} ....])
ctable name> ::= [ «authorization identifiers ] «table identifiers

«table element> ::= «column definitions | «unique contraint definitions

«column definitions : = «column name> «data type> [ NOT NULL [ UNIQUE ] ]
«unigue contraint definitions := UNIQUE(«column lists)

«column lists : = ccolumn name> [ { k«column name> }.... |

LOM( logical ki mock)

FLEVING CANDACE ¢, HALLE BARBARA, (L 986)
LOM 12

M1

11 —
LDM2

21 D

22

23
24

25 - - uppertypes by
Supertypes  cataory
26 illof-seterid

- il of-reerid
M3
31

3.2 ( alternate key)
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33 Subtypes Supertypes

4
35
3.0
[OM4
41
42
[DM5 :
h1
52
53 rullify
Cefault
hd rullify

5.5 subpertype-
subtypes altometic  depencent cascacke

DM
6.1 '

6.2 . logical
cta mock!

6.3 mutivalued

(Cnild Entity)

64 , Deta
dictionary

6.5

(Child Entity)
6.6
6.7 flags

6.8
69 cnved cata
61 0 subtypes



6.11

subtypes
kb

13

14

5

( Child Ertity)
[DM7
71
1.2
13
74
75

[
18

DYER
81
8.2

8.3
84
8.5

8.7
SUertypes
[DM9

91

9.2
9.3

Suiotypes
supert}fpes Suiotypes

( cenived attributes)

supertypes

20



94 ! Subtypes

suotypes " SUpertypes

M 10 :
101
10.2

103 common supertypes
10.4

10.5

10.

10.7

108

LLM
109
10.10

10.11

10.12
1013  Ha
10.14
10.15
IDM1L

111

logical cita mock!

112 business conceptuel schema

113 logical chta mock
schema

IDM12
121

{ » 215

» 'y

pl

Supertypes-subtypes

Jogial bt rocel

business conceptual
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