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N
ew

 F
rontiers for D

atabase A
pplication

C
hanges in the focus of applications.

B
usiness A

pplications
E

ngineering A
pplications

A
ll A

pplications
A

irline Inform
ation

Im
age P

rocessing
A

ustralian N
ational G

alery

•
T

he first generation: C
O

D
A

S
Y

L, netw
ork data m

odel;  IM
S

,
H

ierarchial D
ata M

odel.

•
T

he second generation: T
he R

elational D
ata M

odel by E
dger F.

C
odd, 1970

•
T

he third generation  (O
bject–O

riented D
ata M

odel ?)

•
O

bject R
elational D

atabase S
ystem

s
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A
pplication A

reas: C
om

puter–A
ided V

LS
I D

esign 
(refer to the readings)

•
V

ast am
ounts of data encountered.

•
A

 large num
ber of iterations.

•
A

 large num
ber of prim

itive parts.

•
V

ersioned O
bjects: A

 versioned object is an occurrence of a
single object type.

•
Instantiation:  a copy of a prespecified cell. (sharing)
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M
odule

M
–id

M
–N

am
e

7
M

odule–7

E
lem
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M
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E
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E
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am
e

7
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X
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R

7
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A
N
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7
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2 inp.
N

A
N
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7
104

Latch



TU
VW
XY
ZU
[W
\W]W
^Z^_ `a
bc
def
gh

  5

C
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M
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•
P

roblem
s

–
Join operation (perform

ance)

–
P

rogram
m

ing language vs D
ata M

anipulation language
Im

pedance–dism
atch

–
D

ifficulties to update (exchange 101 for 103)

M
odule

priv_num
priv_nam

e
priv_elem

ents
priv_connections

E
lem

ent
priv_elem

entnum
priv_nam

e
priv_term

inals

Term
inal

priv_num
priv_function
priv_connections

C
onnection

priv_num
priv_nam

e

O
bject–O

riented R
epresentation
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N
ew

 A
pplications

non–traditional applications, 
engineering applications

C
A

D
/C

A
M

. V
LS

I design, G
eographic Inform

ation S
ystem

, Im
age

P
rocessing, ...

•
H

ierarchal data structures

•
C

om
plex data structures

•
N

o such general–purpose data structure available

•
D

ifferent applications use different data structures

•
Trial and error design process

•
D

ynam
ic changes

•
C

ooperative design process am
ong designers

•
Large num

ber of types

•
S

m
all num

ber of instances
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T
he R

elational D
atabase A

pproach
T

he A
dvantages of R

elational D
atabase S

ystem
s

–
S

im
plicity/F

lexibility

–
S

et T
heory

–
H

igh D
ata Independency

–
N

on–procedural A
ccess, S

Q
L

R
D

B
M

S
’s are good for traditional (business) applications such as

B
ank M

anagem
ent, Inventory M

anagem
ent.
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P
roblem

s w
ith R

elational D
B

M
S

•
N

eed to decom
pose application objects over relations.

•
N

o one–to–one correspondence betw
een application objects

and database objects.

•
F

ixed built–in types. N
o set–valued attributes

•
H

om
ogeneous collection types

•
Identifier A

ttributes: U
niqueness, R

eferential Integrity, O
perations

•
N

o data abstraction such as aggregation and generalization.

•
M

odelling actions

•
Im

pedance–dism
atch

•
A

pplication–specific access m
ethods

•
V

ersion–control
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C
om

putationally com
plete D

M
L

C
ircle

C
enter   R

adius

R
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S
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l
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c
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*

f
r
o
m
 
C
i
r
c
l
e
,
 
R
e
c
t
a
n
g
l
e

w
h
e
r
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R
a
d
i
u
s
 
<
 
1
.
5

a
n
d
 O
v
e
r
l
a
p
(
C
i
r
c
l
e
,
 
R
e
c
t
a
n
g
l
e
)

?
?
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