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PROBLEM :

| TO FORM THE DYNAMIC FEDERATED DATABASE
STRUCTURE FROM A NUMBER OF LOCAL RELATIONAL DATABASES. THE
FEDERATED DATABASE SCHEMA WILL SUPPORT THE FUNCTIONS OF  EACH
PARTICIPATING DATABASE AS WELL AS THE SERVICES THAT CAN BE
OBTAINED FROM  THE FEDERATED DATABASE. IF NECESSARY A
PARTICIPATING DATABASE MAY BE . INCLUDED OR WITHDRAWN. THE
FEDERATED DATABASE SHOULD BE USED FOR ANSWERING THE GLOBAL
QUERIES.
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INTRODUCTION

A federated database gsystem <FDBS) 1= a collection

of cooperating databases (DBS=s) that are autonomous. Here we

will develop a methodology for building such a FDBS . The
component. DBSs are integrated to varying degrees . One of the

significant aspects of a FDBS is that a component DBS can
continue its local operations and at the =ame time participate
in a federation . A key characteristic of the federation is
the cooperation among the independent. systems. At present there
iz no ideal model for federation. To allow controlled sharing
while preserving the autonomy of the component. DBS=s and
continued execution of the existing applications an  FDBG
supports two types of operations @ local and gzlobal. Global
operations inveolve data access using the FDB: and may invalve
data manased by multiple component DBSs. Local operations may
be submitted to a component. DBS directly.The proposed structue
iz dynamic in nature where a new database can easily be added

t.o or withdrawn from the federation.

We  hormally form a  single database for  an

enterprize ( an enterprise i a reasonably self _contained



commercial, sclientilic,or other organization; e.g.,
manufacturing company .bank,hospitaluniversity eteoc. . The
dat.abase contalns all the relevant data of the enterpriseln a
relational system we can update the =chema by adding new
attributed(s> to a relation or by forming a new relation
according to the requirement.lUpdate alzo includes deletion of
attrbute(s? or relation{=dIn this way an enterprise however
complicated ,may be modelled by- a =ingle database. The above
approach has the following limitaions :

1. A big enterprigse in general consists of a number of
subenterprizes. Though theze subenterprises contain
overlapping information dd.e. =ome relations  are fully or
partly common in the sense that they refer to =same =at of
attributes Jeach such subenterprise 1is large enoush to b&_
considered as a separate database.

2. Each subenterprise has users who are interested only in
that subenterprise and may not be interested in  other
subeanterprizses,

3. S0 each such database modelling may need local autonomy
for efficent maintenance and query processing.

%. Subenterprises gshould act independent of each other so
that. in the event of errorscrash in ohe subenterprize local
operations in other subenterprises should not zet affected. I
we keep a single database for the whole enterprise,.we cannot
provide such facility. |

5. Data may be distributed among multiple databases. Benefits
of .L'lE'It.Ei diztribution such as increased avallability as well as

improved access time is evident.
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SYSTEM

Az 2 ramedial Mme s Ure & dynamic conceptual
multidatabase has been proposed. The proposed system maintains
aset. of local databases one for each s=subenterprise. Each =such
local database s capable of handling a local gquery involving
its own relationz only. A global dguery which may involve more
than one local databaze may be .deﬁmﬁpoﬂed inte a number of
local querde=; each accezsing a sSeparatese local database. The
proposed asyastem provideaz an  integrated view of the local
databases and an uSer can make a 2lobal guery. This gquery will
then be analyzed and decomposed and will be distributed to the
different local databases, Latern ANSWET S f1rom the local
databasez will be merged to get the answer for the alobal
uery. The integration provides just a conceptual multidatabase
and doe= not contaln any data. This 1= a dvanamic structure
where a new Schema may be added or an existing one may be

deleted.

THE TECHNIQUE TO REALISE THE MULTIDATABASE IS DESCRIBED BELOW
To incorporate a number of databsses ih oa conceptual
multidatabase a conteptual integration iz reguired over the
dat.abase=. Unless the schemas are repregsented in the same model
sanalyzing and comparing their schema objects are extremely
difficult.. It is important to note that comparision of schema
objects is primarily guided by their semantics and not by their
sSyntax . Analyzing and comparing schema objects are followed by
specifying the interrelationships among the schema objects. In
the relational model we assume that basic relationships may
exist. between relations A attributes of two relations can be

related 1f and only if the relations themselves be related

Two attributes al and a2 of two relations may b related by
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al is _synonym _of az or
a2 1s _disjoint to a2z .

Determination such relationshipg can be time consuming  and
tedecous . ¢ Seth and Larsen argue that if each =chema has 100
entity types with an average of five attributes per entity type
then 250,000 palrs of attributes must, be compared 3 This task
cannot. be automated and we may nesd to depend on heuristics to
identitfy a few attribute palrs that maf; be pateniially related
(synohym).A completely automatic schema integration process is
not. po==sible ia because 1t. regquires all the semantics of the
achema to be apecified. The current semantic data models are
unable to capture a real world =state completely It will be
necessary to capture much more information than is typlically
avalilable in a Schema . Al=o there ks be multiple
interpretation of a real world.

The p:twr:rgr'am developed takes a new incoming database as
Input and incorporate 1t into the existing multidatabase. The
new database iz formed in an interactive session with the user.
The program forms an SQL file that contalns SOL commands which
when executed produces the new databagse. After the new database
iz formed, conceptual integration begins. If the database is
the first one then no integration s to be done and it is
directly entered into the multidatabase. Otherwise integration
= to beé done. Before giving the integration process let us
discuss the structure of the multidatabase. The multidatabase
consists of two files -
A. Attribute fllae(Atth filed> and
B. Global_ attribute_ header fileCHAHD file).
A. Atth file :-

The Attbh file iz actually a Synonym list=s file. For
each globalattribute d(an attyribute is zlobal 1 it malntains

the same meaning throughout the multidatabase) thepe exigts o
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Hst of Synonym=s i.e. attributes of the participating databases
having the same meaning, Each synonym entry corresponds to a
record in th:-:- Attbh file. Each such record consists of the
following fiélda -

(dirty_ bit sdbagse ,relationat.th,unit COonV_ractor,conatyr type,
constr no , constr file ___]3&5’1Liﬁ!‘hfl&Ht’;pI‘EVI..h&;&d&l"'__rjﬂiﬁtp&l‘ >

giving the following information :

dirty bit
whether the record iz valid or not.
dbase
the name of the participating databasea
contalning the aynonym.
relation

name o the relation in the above database
containing the synonym.
At.t.b
local name of the Synonhnym.
unit
unit of the synonym,ir any (eg. am. foot, kg etc. ).
conv_rfactor : |
global to local transrformation Tactor.ir any.
f:cmﬂt.r-_t,ype,::mmt.r-_na,ﬂanst,r_ﬁle _po=sition :
The three integer fields encode Lthe conztraints
information of the SYnohym.
Constr_type s 0 means no constralnts
® 1 means that it is not null
= 2 means that constraint is of St Lype.
= 3 means constraint is of Fahge type.
e.g. set type constraint
SeX in dmale.female)
day in (sun,mon,... .zat).
range Lype constraint

2000 <K=  galapy <m 10000,



vhen the constr _type iz 2 op 3 then only other two constraint
fields are relevent. The fisld constr_nho @=ivez the total number
of such constraints impozed on  the Zyhonym. eg., for the
constraint sex in (male.female’ the conztraint number is 2

The actual conztyr_information i= ztored in 8 file called Con
file. The constraint rield glves the =starting position of the
constraint information in  the Con file corresponding to the

Synonym.

next.

pointer to the next Synonym record.
prev

pointer to the prev ZVnonym record.
header pointer

polnter to the global attribut.e in the header fils.

At the top of the attribute I'ile we keep a pointer to the next,
f'ree record whepes the insertion of 5 record may be done. The
I'ree records themsalves Mmake a link list ul’ I'ree records. The
Hat ig dynamically updated as soon a2 an ingertion or deletion
1= done.

It" a record iz delatwod then the record is added
Lo the fres link lHzt, the prev and next Helds of itz
concerned records ars Fuitably adjusted If both the prrev and
next pointers of s record are null then it iz the only synonym
record prezent in the fils =0 when such a record is delet.aed
then no SYnonym exists for it in the file. Then the =lobal
attribute Iin the header il relerring to the svnonvm iz also
deleted. The prev and the header polnters are kept for this

Updation purpose.

B Glﬁhal__att,r*ibut.&__head&r-_f‘il&{GAHD Tiled, Thi=s file
Stores the slobal atiributes alongs with a Polnhten referrine to

the first =¥nohym in the aAttlh file. Fach e rd in the file



:._lc:arrespand&' to & global attribute. Such a record contains the
following fields
C dirty_bit,record_no,attb_name,ptrd 2iyving the
following information - |
dirty bit. ! whether the record is a valld one.
record no ! the record number of the current
reéard. |
Attb_name : global attribute name.
ptr ¢ pointer to the first synonym in the
attribute fijle.

For each new global attribute in the multidatabase

one entry i= made in the header file, Entyry position of an

incoming attribute iz determined by a near perfect hash
function and a collision resolution method attribute to the
attribute name. The hash table =2ize iz to be chozen on the

baziz of expected maximum number of attributes that may have
to be =tored In case the expected lmit iz crossed in due
coursze , we have to increaze the hash table =ize and rehash
the entire hash table.

The above two files along with the Gon file forms the
multidatabase. Apart from them we also maintain two more files
C. Relation_header file and
D. Relation file.

Thezse two flles are not used fon query processing
but used forn intezration of the Incoming database with the
exizting multidatabase.

G. Relation header file

The file keeps the global relations of the

multidatabaze along vith a pointer to the first relation in
the relation filse connected by =ome relationship. Bach record

0l the file is of the form rem

{ dirty_bit record_no,pointer,relattbno.attributesil
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keeping following information
dirty_bit : whether the record iz valld one.
record_no @ giving its position in the file.
poeinter ! points to the first related relation in

the relation file.

rel : global relation name.
at.tbhno : number of global attributes in the
relation. |

attribute=i] : set, of global attribute names.

D. Relation file
Thizs file keep UHast=s where each lHst contains the
relations having some rpelationship with the #lobal relation.

Each list consists of the records of the f*olic:wir:g form :

{dir-t,y__bit,dbaae.rel,relatianﬁ:hipJ.r:ext,_.prev,,h&;ad_point,&r-)
giving the following information

dirty_bit : whether the record iz a valid one.

dbase : name of the containing database.

relation : local name of the related relation

relationship : name of the relationship with the
2lobal relation. It may be self
Subset,overlap et.C.

next and prev : pointers to the next and previous

related record.
head pointer . points to the global relation in

header file to which it is related
We  also maintain a subfile within the relation header
file having each record of the form (refjation_name,position)
giving
Lhe following information ¢
relation_name @ Name of the zlobal relation formed
at. the time of intezration Plrocess,

position : pointer Lo the header file eco

10
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corresponding to the above relation name.

Thiz =subfile iz mainly meant for the user who 1z going to
Integrate an  incoming database. The L=els 1= shown 1. he
intermediate relations formed along  with the attributes to
reach the existing multidatabase.

The integration process is as fDllDw-_s: —

The uzer dntegraterd iz shown the exigting slobal
relations formed. For each incoming relation the user i=
interactively asked whether 1t iz related to an exizting

global relation or a new one. If |t 1= new then a global entry
i= made correspondingsg to it. |
Otherwvise,the relation Tile B updated by
incorporating it 1 required, =ome new global attributes are
inzerted in the galobal relation record. Method of updation
(updation and deletion > of relation file and relation_ header
file are =imllar to the Atth file ahnd At.t.b__l'xe;adef file. For
each global attribute added corresponding entries are made in
the attribute file. The rest of the attributes of the incoming
relation are syvnonyms of some global attributes. Hence they are

inserted into the corresponding position of the SYnonym list.

may be required to differentiate between homonyms and

homonyms  and also to get =ynonyms which are not. homonyms.
After the Integration process 1= completed, the updated
multidatabase is formed. The deletion operations in the

multidatabaze 1is more involving than insertion. Deletion may

be of three types :~

i. Deletion of database
In this case all the entries corresponding to the database are
deleted. The multidatabase file canned throuzhout t,::s. find the
records corresponding to the database. Theze records are made

invalid by resetting the dirty bit and alsc the records ape



added to free record list.
ii. Deletion of a relation
In this case both the database name and relation name
are o be matched to delete a record.
11i. Deletion of an attribute
Here the database name,relation name and attribute

name are to be matched to declare a record to be invalid

QUERY PROCESSING

Query processing involves converting a query against a
federated =chema into Sever:al uerles apalnst the
participating schemas. Query proceassing in FDBS can be divided
into global processing and local processing. Global processing
and optimization related to procez=ing a quer-jf o transaction
submitted by a federation user ,called global transaction and
it is divided into multipie subtransactions Local guery
processing and optimization relate to processing a  local
transaction on a sinzle component DBS. For global optimization
we have followed a simple approach -
transform the global transaction into the minimum number of

pos=sible local transaction.

The multidatabase will support the query of the form :
SELECT attribute list
WHERE predicate expression.

The predicate expresselon contains attributes and
boolean/relational operators. From this gquery we extract all
the attributes referred. Thesea attribute=s are all ziobal in
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the multidatabase and are all di=tinct.. Now our task is

1. To distribute the gquery to the local databases and

2. An=vers obtained from the local databases are mersed

to give the complete answer to the user.

1. To distribute the gquery to the local databases, we have to
identify the local databases.  For each lobal at.tribute
referred in the Jquery we get a =et of databases from the
synonhym list for the global attribute. Only those database=s
for which attribute constralnts matche =hould be in the set.
For this purpose we may have to consult the Con file ¢ when
constraint. type iz 2 or 3> Then for optimum guery processins we

need to know the minimum number of databases that cover all the

attributes referred. It i= the well known set cover problem
which iz NP complete . We can use some hearistic method which
gives an approximate solution in polynomial time. But as the

number of participating databases 1 not much J{(expected uppen
limit {=. 10 3 we proceed to et the ﬂubﬂptlm;:al solution using
greedy algorithmOne such algorithm is az follows -

Firxat. =ses whether any single databasie can cover all  the
attributez. If =0 then return . Oth&r-wiae see whether any two
databazses taken at a time can cover all the attributes or not
and ... S0 on. More formally the algorithm runs as follows:

Let a minumum of r number of databases out of total n
databases can cover all the attributes in the query. There are
nCr such possible distinct combinations. Find these
combinations and proceed t.o check whether any one of them can
give the desired set., If such a set is obtained then our job
iz done. Otherwise increasel r by one and repeat the above
procedure. Initially r takes the value 1 and in the worst case

we may have to increase r» upto n.

PEE



The beauty of the above algorithm iz that the first

Answenr the alzorithm obtaln s the desired =et and the
alrorithm terminates. S0 the average dcomplexity of the
algorithm is reasonably acceptable.

A predicate_ expression(P> iz of the form :-

F = %1 bop x2 bop x3 ... bop xn.
where x1 1= £y 3 exXpreasion coOntainine attributed(s) and
arithmetic operators. bop iz some boolean operator,

It i assumed that esach x contain attributes which
are available in a =single database. Otherwise we cammot impose
predicat.e conditions in the local datahasea level, But.
attributes in xi and xj ¢ 1 4 § > may be in two different
databases=.

Though the user guery does not conform to SOL syntax the GUIS Iy
for a local database must be in S0OL which iz of the form
SELECT attribute_list
FROM relation H=st
WHERE predicate expraession.
We gzet. the relation_list. which {2 not. present in
the user query from the sSynonym lsts of the attributes

referrad.

EXAMPLE -

We consider the followin: three participating
databages
1. Factory :

employves (emp-no,emp-name,address bagic,dept-no 3

dept {dept-no.dept-name manager,budget);




dependent. (dep-name.emp-ho . relationd;
Z. School :

teacher{t-no,t-name,address,.basic.=ubjectd;

st.udent.(roll-no,clags st-name,guar-nol;
3. Hospital :

doct.or <(d-no.,d-name,addreas . speclz);

patient. (p~no,p-name,p-address,d-noj;

Here the 1st incoming database {s the faactory which is
directly entered into the multidatabase. The content=s of the
multidatabase now contains the following entries :

in GAHD file ->
Cemp_no,emp-name addreas bazic,dept. _nho.dept_name,manager JDudeedt,
dep-name,relation |

in Attbh file -5
Cemp  no,emp-name,address basic,dept._no
dept. no,dept-name manager,budget;
dep-name,emp_no,relation ).

in Relation header file -2
Cemployee dept dependent;

in Relation file -2
{emploves ,dept. dependent. );

The next databhazie to be incorporated iz ‘sohool'. It has two
relations : teacher and =tudent . Teacher 1iz_a emploves and
they share t..hhe following synonyms -
femp_no,t _nol
(emp~name,t.-namel
(addrez=s.address)
{basic,basic)
The attribute subject In  teacher becomsas a  hew global

attribute.



Also we assume that student is_a dependent and they share the
following synonyms :~

(at- namé dep-rame)

{emp_ hno,guar_nod

The attributes roll_no and class in student becomes new global
attributes.

S50 the multidatabase is uypdated as follows
in GAHD file ->
{emp_no, emp-name, address, basic, dept_no, dept name, manager,
budget dep-name,relation, sub ject ,.roll_no,class)
in Attbh file -2
{emp_no.emp-name ,address . basic,dept._no
dept. no,dept. _name,manager ,budget.;
dep-name.,.emp no,relation;
t_no,t—name,address,basic,sub ject.;
roll_no,st._name,class,guar no)d.
with the synonyms forming linked lst.
in Relation header file -5
{employee,dept . depaendent.);
in Relation file ->
{emplovee,dept .dependent. . teacher,student);
with related relations forming linked list.

The next incoming database is hospital having relations doctor
and patient. We have doctor is_a employee having the following
SVYhonym pairs

{d_no,emp nod

{(d—-name,emp-name

{address=s,address)
and =peclz becomes a new global attribute.

The pat,ieraf, iz a new gzlobal relation.

>0 the multidatabase is updated as follows
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in GABD file ->

(emp_no, emp-name, address, basic, dept_no, dept name, mahager,

budget,dep-name,relation, sub ject,roll_no,class,speclz,p-name,p_nod
in Attbh file -5
{emp_ no,emp-name,address,.basic,dept. no
| idept. no,dept_name manager,budget.;
dep-name,emp no,relation;
L_no,t-name,address,basic,sub ject.;
roll _no,st_name,class,zuar_ no
d_no,d-name,address,speclz;
P_no,p-name address, no)d.
with the synonyms forming linked list.

in Relation header file ->
(employee,dept. ,,dependent, ,patient.);

In Relation file -5

Cemployee,dept .dependent ,teacher ,student. ,doctor,patient):

Pleaze See QUTPUT for final federated database structure,
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Attt file 3§ —

record i

32

33

33

39

35

35

39

35

35

33

395

33

39

33

(dirty bit,database,relation,attribute,domain,unit,cons_type,cons_size,

cons_location and pointers for next record,prev record,global record)

A% the field conv_factor is not considered here

factory
factory
factory
factory
factory
factory
factory
factory
factory
factory
factory
factory
school

school

school

sCchool

sctinol

employee
employee
employee
employee
employee
dept
dept
dJept

dept

dependent

Jependent

dependent

teacher

teacher

teacher

teacher

teacher

emp_no
emp_name
address
basic

dept _no

dept_no

dept_name

manager
budget
dep _name
emp_no
relation

t no

v _hame
address

basic

subject

inteqer
char
char
inteqer
inteqer
inteqger
char
char
integer
char
inteqer
char
integer
char
char
inteqer

char

18

null
null
null
Rs .

null
rnull
null
nulil
Rs.

null
nioll
null
nuall
nall
null

Rs.

null

W

o

o

Lo B v B £

L

W O O W

>

-

12
13
14
15

Ln

43
87
49
88

79

43
11
43
BY7
49
88

80



33
33
33
39
35

39
35

school

school

school

hospital
hospital
hospital
hﬁspital
hospital
hospital
hospital

Ko

RHAK
MM

mEH

-1 HMHX

-] MHX

record :

-1

-1

file

O uxux

1 wux

student
student
student
Joctor
Jactor
doctor
patient
patient
patient
patient
¥ % X

HX X

XK K

K H N

HHX

HHKR

KR X

GAHD file

JLLAT RO
roll no
class
d_no
address
specls

p_no

p_name

address

d no

WHA
KA
HHA
KKK

MHK

HMR

HWXX

integer
inteqer
integer
integer
char
char
integer
charp
ctrar
char
MM
MR K
KK
XH K
KM X

MK

b

19

null
null
rnull
il
niill
rnull
nisll
ruall
null
null
XHK
KKK
XA
X H K

HHX

HHEA

KHH

(dirty bit,own record no,attb_name,first

< Gd

- o o

o

L. o

L <o < o

L~

30

31

32

99

100

synonym pointer)

43

89

90

43

49

17



10
11
12
13

14

16
17
18
19
20
21
22
23
24
23
26

MM K
MMM

KA X

MMM

MK K

d_no

KKK

MK

KKK
relation
MK

HAK

KKK

HHX

KKK
speclz
KKK

XXX

KUK

MM X

dept name
MK

KKK

XHX

HXK



39
35

35

320
31
32
33
34
35
36
37
cY:
39
40
41
42
43
44
AS
46
47
48
A9
50

wl

MK H
MM
MHN
HHH
MR
TR
MM K
XX
HRK
NHK
MR K
KK
MR K
KRR
MKX
XK
emp_no
WM N
MK K
manager
KUK
KHNK
addresgs
p_no

address

21



61
62
63
64
65
66
67
Y:
69
70
71
72
73
74
75

76

WM ~1
MMM -1
X MK ~1
XM N -1
MMM -1
HMK -1
HKH -1
MMM -1
HKHH -1
HHKX, -1
HH K -1
TSI -1
dep_name 9
WM X -1
KKHK . -1
MK -1
KKK ~1
MUK -1
KRN -1
MAHH ~1
MM ¥ -1
¥HH -1
XX X -1
MHH -1
M KK -]

22



335

39

39

35

77

78

79

80

81

B3
84
8%
86
87
88
89
90
91
92
93
94
95
96
g7
98
99

RELATION FEFILE

R
MMM
dept _nho
subject
MM

MMM
p_nfiame
bhudget,
MK

MM
emp_name
tbhasic
roll _no
class
KHH

M H

KX

MM

M H K

KKK

KRR

KKK

HHMA

23



record 3

7
3% factory émpluyee
39 factory dept
33 factory deperdent
33 school teacher
35 school student
35 hospital doctor
35 hospital patient
-1 MMX MMK
-1 xXxx MM K
-1 S KHK

=1 HXK N K

~1 XXX KKK

self
self
self
15_3
is a3
15_3
self
MM K
MM

NHH

RHA

"R

10

929

10Q

10

47

10

47

1G

11

(dirty_bit,database,relstion,relationship and
pointers for next,prev and qlobal record )

RELATION HEADER FILE = -

record @ (dirty bit,own record no,pointer to relation file,relation name, attribute
3 employee 10 dept 4 dependent 47 patient 1] xuu

-1 0 =1 MK =1 Kxx XK K KR XK RN X X

-1 1 -1 XXX -1 XX KXK XM KRN K KH X

-1 2 ~1 HXX ~1 xxX XXX XK X XX K MK K
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11
13
13
14
13
16
17
18
19
20
21
22
23
24
a9

26

Pt

maiH

g g

HHK

empioyee
dept_no

patient

N

nnuH

KHA

R

WA

HHR

RHX

HHH

HHA

HAHH

X

MK X

nuX

25

~1 weu MK
3 dept_rno dept _name
-1 HMX (MK
-1 ¥Mu MMM
-1 KM MMH
=1 XX M KK
-1 KMH MMK
G emp_no emp_name
sub ject speclz KKK
3 p_no p_name
-1 Hux WX
=1 MM MK
-1 HuX KKK
-1 Xux MK
-1 HX¥ HHA
=1 KKK HHXK
-1 XXX MK X
-1 XX HHH
-1 ®¥X MM
-1 RKx KKK
-1 RHK HHK
-1 MK MM
-1 MM WK K
-1 HHX KKK
~1 MHK ®HK

manaqer

MMM

MM

HHH

A

KM H

address

address

HHK

KX

g

HRA

HHK

AN

XHX

HKK

HRX

HHK

KHH

HHEH

HAK

MR

KKK

basic

d no

HAHH

L

KHEK

HAA

g

WX

KX

XM K

KA

HHK

L

HAXK

HAEX

HKAH

KRR

wroad oy
s

R

PR

M

MK

e

L

HAKR

HHEHR

R

AR

HnHEH

KA

M

TRARA

L

g

AR

XN

MK

P

b -



-1 28
-1 29
-1 30
-1 31
-1 32
-1 33
-1 34
-1 35
-1 36
-1 37
-1 38
-1 39
-1 40
-1 41
-1 42
-1 43
-1 44
-1 45
-1 46
35 47
-1 48
-1 98

=1 s -1
-1 Mmu -1
ST -1
=1 HHX -1
~1 Hux -1
“1 Mxx -1
~1 ®x¥ -1
-1l Xxx ~1
-1 xux “-
-1 KX -1
-1 mMxX -1
-1 XX¥ -1
~1 HXX | -1
-1 HKX ~1
-1 MuX -1
“1l HxxX -1
-1 Mxx -1
-1 HKX -1
“1 xxx -1
-1 MXX -1

4 dependent 4
-1 HXK -1

-1 XXX -1

AHH

oA

RN H

AHEX

KHH

HHK

KA

R

mAaR

WK

HAHX

HRKH

KHH

HnAX

dep_tame

nHX

RmHAK

26

KHX
nHHK
KK
HH?;!
L
KKK
AAN
o
ARA
KRHX
KRR

R

HHEXK

enp_no

AHA

R

bl

g

b

HAAR

MMM

HHR

naH

nHH

AHAR

CMMK

¥ XK
HH M
KKK
XX
MK
AN
HKHX
XRX
MK K
WH X
relation

X

HEX

HMHN
NN
M M
MK M
XK K
KHX
XKK
MK M
KKK
WK X
MR X
HHK
KKK
MR K
MK
KKK
roll _no

RAA

KEX

HHR

HaX

KKK

R

HAHH

KK

WK

HKHK

L

oMK

HAH

AAN

XKHA

AN

HAR

ctlassy

KKK

KW



-1 949 -1 MM -1 MM AT MM MMH MM

CONSTRAINTS FILE [ —

3

1 1000
1000 ©000

1 .10

2000 2000

SsQl. FILE =-—

create schema filename factory

create table employee

{

emp_nrio integer ,
emp_rnime char ,
address char ,
basic inteqer ,
Jept_no integer

check ( (emp_no > 1 and emp_no ¢ 1000) check ( (basic > 1000 and basic < 9000)
check ( (dept _no > 1 and dept _no < 10) )}

create table dept

{

dept_no integqer ,



dJept _name char ,
nanager char ,
budget inteqer

check ¢ {(dept_mo > 1 and dept_no < 107 check ( (budget » 5000 and
bradget < 9000) )

create table dependent

{

dep_name char |,
emp_no inteqer ,
relation char

)

commit;

create schema filename school

create table teacher

(

- t_no inteqer ,
t_name char ,
address char
basic inteqer ,
sub ject char

check ( (t_no > 1 and t_no < 100) check ( (basic > 2000 and basic < 5000) )

28 1



create table student

{

roll_no integer ,
'ﬁt_name char ,

¢class inte%er ’

33ar _no inteqger

check ( (roll_no » 1 and roll_no < 500) check ( {(class > 3 and class < 10) )

commity

create schema filename nospital
create table doctor

|

d_no integqer ,
Jd _name char ,
address char
specle thar

check ( (d_no » 100 and d_no < 130) )

create table patient

(

p_no integer ,

p_name char ,

address char ,

d_no char not null
)

commit;



