, S UNIT-4 INTRQDUCTION . .7 2TF
§ A - YRR e [ orale
x Database ic a collection of imter-related data,large
~Volumes of fackts and figures in an ovderly manner,
1t has the {ollowing \'mPHci'L' pPropevties.
1) A databage Te¢pvecents aspects of rveal world.
1) A databagce isg olesig'ned,'bui\t and Contoins data u s
for Specitic purpose and it has an Imtended gyoups
04 users.
* DBME > A Database Management System js collection of
" programs that enables ucers to create and M™Maintain
a dotabase. It facilitates the pyocess o4 Defining,
constructing, Manipulating and Shamng databace
among various users and applications

DDefining ;- I® involves Specifying the datatypes,
Styuctuves , constyaimts 0f the data to be stoved . —

‘\)gonstYuc"gf&@q:- It s a process Q{ .S‘tOTf‘hz the data on

R R e S

| Some stowracb-e medium thot s comtyolled by PBMS.

;)Manigq\atill% =gk f‘Y.')c,\udes "-FUhC‘tl‘oﬁ‘S Such as Cl-uen-:lih‘?
the dotabase to Tetneve specific data,dpdating databasge
to reflect the changes i ynini- Wovld and chnevo‘b‘n?«

Py Nbo"‘ts from™m the data.,
- Tt allows mulbiple users oand programs to access

u\taneoushj,

only vesponsible fov ‘FQC;\itO'Hh? the

— ove Fouy but alse yusk be able to pwtect and
Amaintain the databasé Hfov a long pw‘iod o4 tihme.

=¥ Pfotect-'\orw‘ﬂc\udes gystem protection agaivnst the

" hordwave omd gottware cvashes ond Cecurity protection

I‘! mcbon'ns‘t uviauthovized actess of ™alcious access.

-? Mo'mtahnm? vefeve to allow‘m% t he SL‘CtCm 40 evolve

. ovevtime as the Yeguive ments chanc}e ovey Hvne

hann
AN .
he dotabase S17

A DBms 15 Mot

i
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characteristics ot the Databace approoch * e

B S N i g [ - a :_“
abe
‘ .

A number ot eharacterictics distinguish the dat
approach from the tyadi tional approach of pwﬁramm;hgd}“, |

With files Such as :

i) In traditional file- pyoceccing, each user defines ond

implements the files mneeded fovr hic Specific apph‘ca'h:on,
Eoch usey ™aimtans Seperate files which 1esults (i -
Tedundancy , wastage of memovy <pace and I\’YWCOY)‘QLQ‘!’:CY)(%‘
The dotabagce approach 0N the otherhand mMaintaing «
a single WPOSitOY‘ﬂ' of data which can be accecsed bbk

Vovious Uusers, Hemcee tt avord s Tﬁdundanc% 2 incons icten

1) SeM- describing makure of Ehe databace system :

The traditional £1le appyoach does nok contaim the
deseniption of ikself. Howevey in database appyoach it

| Mot only Stores database bub also gtoyes a complete 5

descviption of database Structure and constyainte, i

E’Thiﬁ defirntion s stoved M DBMS Catalo%.wh:‘ch Covrtaing’

~> Informotion Such as Styucture of each Hle,
> The +ype and Stovage fovrmat of each dota itewm .

%-—7 various Constyaints on data itevn .
ETheSC informotion stored (v £re ca-l;a\oca 'S veferred o

f

as “mieta-data,

f“;) TInsulotion M RYegYams 9\/733\ \gL\g\;t,a)Da'l:a abrtmcif

* Iﬂ"i:’raoU’L"lOﬂN {,I’l‘fn QPPmQCh’ da'!:a 18 d.e'fyr)ed as a Pcw-l:f-'
. applicotion pyogram , Hen ce programs would be able +o

l
i
|
|
|
|

~and Pmcgmm-opera{icin—mdepehdf_nc_e 18 called q¢

worK only on gpecltic dotabase.

Howevey in Dotabase appyoach, dota defirition i Stored. h; F G
Catalog sepevately from opplication PYOgYaI S, This oropert :
is called " progvom -data-ind ependence’ | Fuyther applicaﬁ;j;d* :
progroms can operote on the data bkd VoK T ‘Fuhcl:iohs.‘-""
oY OPCYO‘!:l‘OI”IS 'h'.caardless 0»{- how thegd are v }Z{meh'{:edj'
This is termed os“PW%mmooPe_fg{:fon nde PendP{nce RN et
The dotabase that facilitates ngmm"d.a-ha-—ihdep;n&g 5o

~data abstrattion. @ | '2 e 2, |
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V) Support of multiple views of the data:

%A doatobase {ndpmall has many users, each m™ay
Tegquive o different pevepective o1 view of database.

¥ A traditional file protessing approch Suppoyts a simngle
view o4 data, However a database approach Cupports
mulbiple view of the data lIvrespective of whether the
data thot they mefer is Stored or derived.

Congidey the €xample of UNWERSITY database

STUDENT |Name Stgtdenﬁc'no class IMajov

| ‘udag 10 1 l cS
| Nithin | 22 9 Is
COURSE |Couvsemame ‘_Crourse*no H~s W Dept Studentro
- l T Tes 1 5 cs 10
Y 2 6 T8 12
| 1
ogee |3 1 ber |
PRE-REBUISITE |Coutseno | Prerequisitens
1 y)
-2 2
| 3 :L ,

Two Views thot con be derived ore

TRANSCRIPT | Studentname | Courcemo | class | Studentmo
View Uda% I 1 40
NiEhin 2 2 P
Udo(.d- 3 1 j0
Nithin 4 .2 12
' PREREQUISITES .

o View  |coursemame | Coursemo | prefequisite
| DS 2 4
| pBMS 3 L
i TCS 1 2

V) Sharing of data omd youlti-usey transaction
A An NN N e e

WWWW

% Traditional file processing appvoach did mot Support
' Sharing of data as well as ™ulti-usey transactions .

multiple users to access the datobase at the Same.';;

-
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* DBM3 includes features such as “Concu.Yrenc%, corrEvEL;‘
to ensure that feveral users trying to update the -
Come dota do It Im a conkrlled ™Mmanmey So thot" v
Lthe Tesult o4 the updotes s torrect. ‘
Foy ex :- Onlime Teservation s-..d.ctem/ clerks try 0 assign
the —;eat,the DBMSE Should ensure that each seat 1S '
~accessed by only one clevk at a -th:)‘q(é,n'r‘?ese_rfaﬁgzcﬁm
1§0£ Clpph‘(‘_ak‘:ons ave gererally called ne

| PYDCG&S\T\% .

‘ — A trangattion 1§ an axecutfn% PYO%TGM oY process
;ithot rakes one of move dotabace aclcesses Such as
t“reaolfnq[ oY updat\‘h% datobase vecords.

ActorsS on gbve Scene !

VAN

* People whose Job imvolves day-to-day use of Large
datobase,we call £them as “Actors on the scene’.

1) Database Administyators (DBA'S) |

!* mﬂ vespongibilieg of DBA 1s 4o looK after the
' database, the DBMS and its asgociated Sottwares.

!* He 1S responsible foy authoyizing actece to the
!o\a’cab‘ose, co-ovdinahng and ™onitoning s uge ond
also ocquiving the havdware and software vesources |
that are megquined.

&« The DBA would also be responsible for pyoblems guch as
breach of Secunity Ov Jow yesponse Hrne (S10w execubion)

1) Database designers

!* Dotabase o\p,s{gfne\’s aye ’T‘CSPO\’TS\'bM -?OY |‘olen-ti-{%\'n%/
ihe data o be stored in the databage and also Hor
%ChOOSiT\% aPp-mP'Y\'a'te Structures to NPNEeﬂt and

' Store this data.

§*It is Nis TCSpOﬂSib;Ut%‘L—O communiecate with all
?Puspac{:ives of dotabase ucers imorder to understand

Zthu‘* fre,q’u(re’me_nl:s and to cveate q deSf%"" that m
thege rTeguivements. ‘ |
4 Dota base desigmers chdp\(,alllj imteratt with each
%?Oten‘k‘\o‘l %TOqP o.,i users "Gnd de\/e\op b Viewsg " O‘f P
%do\’c obase as per the Tequitement of ga ch usey g vou

9 " g L & ) % A %
S RO P e I T s A Wb I : J o
J O e R e i B ks % 2t
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i”)"Dcv\:abclse enducers &

g oot SRERETS _

-‘E'hd UACKS . aMe the people fov which the dotobase is
‘F'ﬂmorul% created for. They are the people whose job
imveolves accecs to dotabase oy qderying, updatin
%enewrot’ing Teports etc. *
There are several cotegories of end-users
—>» Casua) end-ugers | They ore the uceys who occassionally
access the database, They may meed different information
each time %hegd query the datobase . These users imclude
mManagers, 0ccassional bwwsers etc. i
> We QY parametne &Dé'&jﬁfvs , They maKe-up the f
rojor povtion of the database useys. They conctantly
| query £he dotobasge usimg gtandard types of gquenes |
| and updates called ag ‘' Carmmed transactions”,
| ex : Bonk tellers check acount balances withdyawals,

-

depos{’cs ete.
Reseyvation clerks check avai\abilil:% for a given

| vequest oand Mmare reseyvations.
ophisticated end-uceys: These include Engineers,

' Gcienkists ,Busimess omal»&sts and okhers who Jchomughkj«
§,Fam'.la~r|‘ze thehngelves witeh bBMms§ to |'m'9)ement ,

- applications CvafaYams) that mMeets Complex vequitement,

e A TR

- We users : They moamkain personal databa ses
by using mad\dmade progyam pacKages that prowvide k
§€asld—’cofu5e mrenu based imterfates.

| # Notmally Naive and casual end-users meed to Learn
Little about facilities provided by DBMS wWhereas |
ers Marm most of the facilities of D&ms;i"jé
if M Applicabon progidmmers ;

jv) System analy gk
| ) e sts determine the Tequirements,o‘f

% System onaly o
‘ 59: d%users and develop specifications fov cammed transe
- end- e !

| e Tammers iMmplement these
% Application pro | A
ond amaimtaim these canmed troansactions. They Qre
“oVso Tef -

evred ta as Software Engimeers.

.'

ver
| isoph,‘g{:fcated us
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| % WovKers behind the Scene would imvolve Sulh pevsons
who are typically mot interested in database ‘bselt.

They include people guch as

) DBMS systemn designers i They ave vesponsible fov

o\esiﬁniw% the Mmodules, Modules such as imp\ement»‘ng
CatO\O%, modales fov cont'ro\ln'n? ﬂdundqnc%’ hondlf’ng

data vecovery ond Security~
(i) Tool developers :They develop tools (software packages),

They faciditate database $«.dstem desigm and fmpro\n'n?r
performance, Tooks OYE optionad packages thot ave often

purchased Sepemtel«f. &
ity) WS ond maintainance peysonnel : They ave the

Sustem administrabion personnel who are rcsponSib\c oy |
actuol Yunming and mmaintainance of hardware ond

Softwaré system.

- Workers m the Scene ! | .

i
]
f
!

Ws v9/;[2 using THE DBMS VO\EEYOGC"}_

P A q;ood DBMS must support the concept of catalog
or wetoa-data ond hence rust posses a self-describing
matuve. Tk must achieve imsulation between pyvgram
and data and between progrom and Operation and i
st support “ data- abstra ction” T+ must
S“PPO"b fov multiple views on data ond should o llow

| Sharing of data omd multl- usey Aransactions. In
%QT’CTO-L PRMS musk SUPPOY‘t oM these Chay‘ac{ef\‘g«b*u‘

hence "™MU

/’n) Controiking redundanty A good DBMS nust controk
| yedundoncy Redundancy vefers o existence of Sawme

,/da‘ta multiple £imes fm the dotabase. This leads tv
fdup\"c obon of efforts, waste of Stomq{e space and.
! Cﬂcongi.s-tenc%.:[dealﬂaj a goeod DBMS design mousk

- gtore each logical data ttem ot only one phace in
' the database. |

www.guidemic.]
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Ho1 M prOVING the performance of queries.

" vedundanc
_For ex *rhzf view TRANSCRIPT conkains vedundonk
imformation.
| TRANSCRIPT |studentname Coursenog class | Studentmo
O | \)o\axa; 1 4 4o
Nithin 2 2 12
uday 3 1 10

Tt gives details of studentmname, Courseno, chass odon
with studentmno, By Piacfh% ol the data Jco%ether, we
do mot have to search mulbiple 4iles to collect +his

data, In Such cases DBMS showld bhave the capa by Lity
o conkyol this Teduno\aﬂc% So a¢ to avoid j

_ TMtonsickenties
amon% vanous files,

;“)W% un-adthorized access :

In a mdlti-user envivonment, ol Users must mot be
allowed to access ald the gnformation thot is Present in
+the database, Typicolly user oy usey qr0ups ave givenm
account Nmumbers pvotected by pase wovds , which can
occess datobase for iNnforxmation A OBMS mmuck Provide
a security and authorized Subsystem which the DRA
Uses to cryeate accounts with qecess vestyictione.

) Rroviding paisistent storage for pysgrom objects
It is another important prec‘tah‘oh«f—\;:n a od. '
dotabase. Tyaditional database System ﬂo‘rma,u_g Suffevred
frorm “ impedance - mismateh Problem; since’ the dat
Sstruckures pmv\hiwl b\j DBMS and the 'P“fog’mmmm 4
)\an%ua%es were imcompotible, ¥
How ever object-oriented databage S%st'ems ":%P\‘cajl\.d/
offer datastvucture Compa-tibidity. iin, 4
DBMS 0ffers bu-F-Pevm% Module thak Mamtoinms a me.f
of database to poceess the records mecded by Particular
guery. The main purpose for persistent stovage is foy
I'QFffc,fenel: queTy PToCessing, @ i R e

www.guidemic.in Scanned by CamScanner




Vr) PTO\/(diY)@ Mup &;nvé e.co «
A qood DBMS must provide facilibies for ve-covering -
 From havdware and software faifures The backup and’
%mcovenau Subs%ﬁbem of DBMS s Tesponsible -for ﬂewwer%.
For ex s if Computer fails in the middle of a Aransaction
the ~ecovery subs%ﬁ:em IS vesponsible for maKing Sure
that the dotabase is T¢stoved +o the state (+L was
before and ensure that the transaction js vesumed

YD the point, wheve it was interrupted.

Vit) providing mmulbi-dsey Imteraces :

Sintce m™Many types Of u<evs WM be using DBMS, each
usey will be \fa"ﬂj‘h% with different Qsvels od technical
Knowledge ko use the database, Therefore o DBME Tousct
provide a variety of user-interfates -for each o} the
users Such as menu-dviven in tevface, fno\{:ural—ian%qagre
interface, %raphicol ucey intevfaces (6ur) ete .

Vi) Enforcing inteqrity constioints

 Most database applications have cevtain x‘wte_%wn’-l:%,

' constyaints that vust hold oy the data such as
fsPeci-F‘jm% a datatype foy each (tem, Specifying
zuniqueness on data item values. Foy ey © ITn a STUDENT
Tecord e can specify the Studeéntmome as vavchay
‘Wwith not "Mmore than 30 characters .

| Studentname varchay (30)

" Some constraints con be specified to PBMS avd auto-mats
—c enforced but other constraints ™Moy have to be
checked ok the Hme ot dotaentv%.

Fov ex: If grode ie an atbribute, (£ the grade value (s
A and if it is wrongly enteved , DBMS caymok
“automoaticolly discwover this evrov. Such dota eYY0rs ha
40 be discovered manually,

%) Permitting inferencing and actions using vules ;.
| Some database systems pryvide capabilities Hor de fm
- deduction yules for infeventenyg pew inforraation .
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--guch systems ave called deductive dakabase S%te“ﬂl‘
For ex ! Theve may be a complex yule (5) ')cb'f‘ar) .appl:c on
fov determimmg when sbudent 18 on Pmbm‘ﬂoﬂ,'”"% can
be specified as 7ules which when com piled and maintained
b\& DBMS Tesults oM detexmfﬂﬂw% the Students who are
o1 PO bakion, T+ the rule ch?m%es) then pyogram written
4o occess Lk amust be modified . ., Tt is %»enefall?/
Convienient o change declared Aeducb‘om Tules than
chdiﬂ% the programs.

* This -Func)ciona,h'hj’ IS PYOV\‘ded b% active -dat abase
Sxﬁstems which automaticailt& i Elate actions when
cevtoin events and conditions occuy.

A Brief history of Database Appl) cations

NN
# Database applications havee Fenevally evolved overHme.
gaf,l%, dotabaseé Qpplicovb‘OﬂS used "Hieraychicod * and
" NetworK ” model.
one 9,(: the "™Mam P’)’Obie'ﬂ\ wWith them wag i‘Y)‘tEY‘—’rr){x\'—n%
o+ wmcepicual relationships wWith ph\A—S\‘Cal stmracafe and.
placement of records on the disK.
# Another disadvantage was that they provided onl
\ Pw%mmmm% Language Lnterfaces, this ™ade Aime
%Consumiﬂ% and expensgive to implerent New queres,

Sinte the progroms had to be wWntten, tested and
debug%td,

-> Due to these Short-tomings ,the early database models
gave a wag fof & Mew mode called "The relational
database amodel)”.

Relaktlonad Databases

¥ They were desigred such thak Lt seprated phioical |
Stovage of daka from 1ts Conceptual vepresentation

¥ I+t olSo imtrwduced a hl‘g)’wle\f&l quend ian%ua%e R
as an oltermathve -to PYO%’fommiﬂ% ,Qanﬁu‘aca—es c:alleo{
“ Structured Query Lan%uaq»e "(SAL). Now they exigst
on olmoest all computers , from smoll CO""Y’Pubefs»‘E:ﬁ -
,(ar%e SevTvers, e, EEE
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¥ Furthey, the emevgence of object-oviented programm
Longuages Led +to emergence of ol:{;ecf—menf‘doza’mba:?
(0ODB) Wwhich are M™Mainky used in applications Such g
Eﬂcamecm'ma design, muttimedia gte

|

¥ With Emergence of World Wide Web (WWW) (rtey -
Chonca cn% o4 dota orn the web became tm povtant

and hence lanﬁuacaes Such as Xtended ™Mark - up

languoge (xmMLy Loeye des»g-ned,

Database
N N Nt N i s g

¥ Dotabage Sqstems are different fyom modern information

vetyle val S%S"tems‘
| => Database Sy§tem applies to structured and formatted

Stm’aﬁe o4 data that arises in daud.xto—ciaxd Iife =uch aqs

Government, business, industry etc.
They are ™Mainly used in manufacturing retail, Finan ce ete.

> Or the other hand imformation retreval (TR) ijs-tcms
| deal with beoKs, manuscrpts and various forms of Library
' based aybicles.Dota is imdexed, annotated using Key words.

|
}
| Thekd are baSiﬁall\* conteymned with Swrchih%’ —or matenal

| based om thece Keywords.
associoted with DBMS

{
Dis—ao\vam{a%es
Ve b AV ANV AN A P

| JNHEN NOT To USE DEms

| * Ingpite of many odvan{a%es associated wikh qsin% DBRMS,

| there are Some dig-aolvantaaes such ag -

> High initial investment in Hardware,softwaye and
‘b’Oihih% 1f Mecessary .

> Overhead for vaidin%r Secuaﬂ'ttd) Concurrency cortyol and

|
|
| data recovery etc.

[f* Additional problems avise if the dotabage dc.m‘aners and
I

DBA do not properly design and administer the detabases.

gy

. ! R T ey a5

X S S N B A S A N B NP VKA R B e

;('Ai» ‘ = ciel n i T 4t " T
www.guidemic.in Scanned by CamScanner



?‘“--.. ol
- o

* DBMs is not Suitable for such applitations where

. => Applicotions are Mot expected to change.

> Multiple user access are not required.

% Further 8o_hera| purpose DBMS's are i‘nadequa{c for JPECJ#L
purposes such as applications yelated to Processing maps,
Con+ours, Aine s mquireo\ b% certain industries.

Chapter-2 DATABASE SYSTEM CONLEPTS AND ARCHITECTURE

Data Model : A collection of concepte that can be used to
deccribe the Structure ot A dotabase, The

Structure includes specifying data ty4pes,
relationship ond constraints that hold on data.

Main cotegores ei Daota vmodels ;

A~ NN PN T

Dola models can be ca{:e%oﬁzed ma'ml‘d into 3 Jroups.

i ‘% els :
1) hi h-level oy conce t},{gl data %5‘

i These data models provide concepts thot are close to

| i £ gUL ¢ Enty
%'hnomé users percieve data. It dses contepte cuth ag Entity,

ottrn butes, relationship até.
> Ap enh’tud, represernts o veal world objact sSuch as Emplog&ee,

—> An ottrnbute veprecents some Propert% that further
descnbes the ant{bé Such as e,mP!o*tec‘s name, Saiar‘d,qg-e.

‘—->The relobhonship amon% two or more entities Tepresents
an associobon among enbbies Such as WoiKs-on s a

relationship between employee and project entities.

ji) Representational o1 Implementotional data models .
i R L N

s A CANAANA

These are used MoSt {reobuentlu‘, im ommer cial DBMS , i¢
includes models suth as NetworK mmodels, Hievarchiol rnoclels/

TR S o v

;Re\otiona\ models etc.

P 5 1t

iy Low-leve| or Physical data model ',
| Provides Concepts that describe the detoils 04 how the data
| is stored im tomputer,it specifies the Tecord formats, vecrd

orderings, access paths etc.

| > An access path js a Structure that makes Search for partculay
fgda{:abace records efficient. | _ A
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Database schama qnd Me state
k The descviption of a database Is called Database -SCHemC

It s Specified dqﬁn% database desngn phase and s

Nok C)(Pected o Chancaf Fr?.q,bmntl\j '
—> A pictovial representation o} the database schema s
Ca\\ﬁd as SChema d]a%r{‘am.

| % The actual data present in the database ab 0Ny point
of tme {s called as Database stabe (svapshot).

' The dotabase state (actual data) 'maa. chanc&e From
tme to time frequently. |

k|
!‘-—7 The disbnetion between dotabase Schema ond database
 State s \/ewj mn,PoYtant When we define a new databag
.the database schema is O'ﬂltd Specified, At this point
»do\{:abase State’ 1S empt\j state With Mo data.
x e %64: initial data (state) when .imscevtion takes 'PIQCe
when an update OP"-TO‘hoY‘ 1S perforymed, we %—e:t anothey
' database state.

—>The dotabase sthema s sometimes called as'Intenson'
> The database state is called “Extension'od schemaq .

i* The %oa\ of 3-schema architecture i< to sepevate
 the usey opphi cabions and the physicad databasge ., In
u;h,g orchi tecbure schema's @n be defined at the
1410”me% 3 levels.

. —> Internal schema

? — COﬂcep-l:\Lal ccthema

’ - gxternal Schema

)In'l:valj/\gl Schema : This level describes the Ph\ds')“c'ad.
'S{:'OTQ%@ _gt{'u(‘_,l:u‘re ot the cla’cmbase '_H: uses o Ph,és;cai
' mode) thok descnbes the COMP\Q-I:e details of o\ovba.

.S'lromcge and access paths for database,
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SR % END USERS \/%

EXTERNAL EXTERNAL Y EXTERNAL
LEVEL VIEW VIEW
LY
external/conceptual
.mapping
) ;
‘: CONCEPTUAL
f CEPTUAL SCHEM
| LEVEL | CONCEPTUAL SCHEMA
| . ]
'? conceptualfintemal mapping
|
| INTERNAL
, LEVEL INTERNAL SCHEMA
| STORED DATABASE

’ i) Conceptual schema : It degeribes £he structure oiu\)hole
|13 SAEln s S ds details o

{ A YOu of users, TE.-avoids

ﬁ database —f\o; Congcgntprafts oM desc_nb\ng ent ties, abbvibutes
\S'{:OY‘aﬂ’e Qa

| types, ve|ationships,User-opevations and Consktraints.
IiitamgKe$ uses o{r NPT‘ESZY\tQhoﬂa\ data Model. o

desun be conceptual Schema.

“') Ex teynal schema (v;ew) Each external sSchema descnbes
AAANANAANANANANAAS NN S
base thab o particulay group 1
h oast ot the data
{\:ﬂiefested im and hides the mest o4 the database From

+hot usery %’YOUP -

-—>"The 3-schemas C?\wen aboxre are on\«at éeé/criptu‘oﬂs ojc
data . The actual data exists at physical fLevel, .
> In 3-Schema archibecture, each user group vefers

it own ex bermal schema, Hence DBMS musk ‘t'mns«forw;
a request specitied on external Sc_hew‘zna imto a :eq,ues ’
on o C_onccPtual schema ond then to imternal Schema
— This proctess of ETon5‘F0chﬂ%/ Tequests ond. —wsuttc
between devels s called Mappm%"
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Furéher, the 3-schema arvchitecture is used +o promote
the toncept of logical data ind ependence and physicak

data independence.

Logica\ data independence ; yveferc +o +he capacity ™

NN W e N NN AN NN N NI NN TN

Change the tonceptual schema without having o cham&e

the extermal schema. changes to conceptual schema oy
imclude Xpansion g4 database (¢ adding a reco*rol-{—;-dpe,
ey da{a-item))chan‘ae constraints, veduce +he database

(e wmon‘ﬂg Qa record--tape ot data ‘tem) ,

> Only view def imition and m™Mappings need to be chan@cd
M DBMS that Supports Lma\‘cal- data -independence.

-

—> Ch:lnaés to constmaintsS can be app\fcd +o conceptuak

Schema without aHecb'n% extevnal Cchemas oy
application programs.

Physical data independence : Tefers ko khe capacity to
Chan, e imternal Schema without havin% to c,hange,
conceptual schema, Hence external schemas meed not be

‘cthama-cd as well,
—» changes to internal schema may be meeded because

Some files May have +p be Teorgonized ie improving the
Performance of retrieval oy update.

¥ physical data imdependence exists in vnost of da-&abasas) e
exack locokion of dataon disk, splivking, nerging of Tecords

aye hidden frewm the user.
#On the other hand logica\ dota independence \s hard o

achieve Since it Tequiyes Schema and mext highev level
schema to be imtact and Onhd Tappings betwien the levels

§can be Chongecl.
‘Databose Languages and Interfaces

oA e ~
‘There aré mam& PRMS Laﬂguageg ‘- |
i) Data DL{»iﬂiH@ La‘ngu.age ' pahich s wsed dobabass
designers and datobase admimistraters to specify the

COﬂC‘CPfUO' schema. Ex: Create -

AR
3 "--.)“

14
R R R R R R O B AR I A 1o ot 5 2%
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. [ii) stovage Definition Longuage (spL): .y
‘*It is wsed to SPeciH the imtermnal § ,
i) View Definition Language (VvDL)!

LTt s used to Specify the user views and thely "™Moppings
kIt 1S
to +the conteptual schema,

iv) Data Manfgulab‘on Language (pML) |
: T+ is used to pevform manipulation’on 4k database once
*

the databage is po pulated with data, Such as red meval,
imsextion, deletion , modification etc.

Theve are 2 main ty¢pes o4 PDML'S | |
a) High- Aevel or mon-proceduval DML (Record at o time)

b) Low-Adevel ov pra(ed\na! DML.% (Set-ab-a Jrsi'm&),

!__, High-leve] DML oY non-procedural DML can be used on
" its own to specify Complex database applications oy

- opevations, |

* These Statements can also be embedded im a general,
purpose programming Xaﬂgua%e called * HOSt'iaﬂ%uatae”.

—» Low -Jdeve! oy procedural DML carmot be used on its A
o spectHy complex database opevations, they must be

- embedded im a tﬂen«ra\ purpose programming /lan?ua%e,
Called Host longuage, TIh such cases PML s called ag

" Data Sublanguage "

| DBMS imtevﬁeﬁs :

USer- friend!y imterfoces provided by DBMS tmcludes

1) Menu based imkevfaces :

# Tt presents the ugevs with alist of pptions ( called iy
ithat— help the user +o maKe a request. The advan{'a%c y ,
(this Is that aser need Mot mMemorize Specific Commavnds
;and_ szgntaxes- P

Eh’,) Form based imtevfaces
¥ IY presents o form 4o each (
€he form entries (or a few ent

{s)

www.guidemic.in
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orto the dotabase.Forms are usually des(cdned and B
inOCanmCd for mMmalve users. ‘

i) Notuval language interface: |
« I+ accepts veguests im En%h'sh ov some other language
ond attempts to undevrstand them. A natuval language
interface wWould have o dictionary of ilmpertant wovds,
14 the imterpretabtion is Successful jt genevates & high
level otuent,o\:herw)se a diologue is gtarted with +he

usey +o c\aﬁ{% the request.

iv) eyraphical wser-inteyface -

* It presents a pictorfal form o4 the schema,the user can
then use a Poihﬁh% device Csuth as Ymouse) +o make a choice
out o} Many options provided by hor.

v) Interfaces -for parametric users |

* They are specitically desigmed Keeping Im mind the
parametric usevs (such as bank tellexs) who often have
a small set of operations to be performed . Funchonal
Keys on €he Ktabowd con be programmed o initiate
vanous ommands.This allows users 4o opevate wibhin o
mMinimum mnumber of Key Strokes .

vi) Interfaces for DBA ¢

+ They contaim priviliged commands that con be used only
b‘j DBA staffs. They imclu de tommands for cﬂea.{;;h%
accou rH:S’ %Tanh‘n% account authovization etc.

The Dotobage System Envivonment

AN

# A DBMS is o tomplex Software System, The Cowmponent
Modules 0f DBMS and thely imtevactions are shown in
the following diaca'ra'm.

# Ib contains 2 halves, the top Rl tebers o " ':,'\ _‘
users o} the database envivonment apd theiv m’ce;x:s
'The lower half Shows the imteymalg oif DBMS‘.W ons:bl
—Fo‘r S{OTO%C of data. , poensib

©
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“Casual APPLICATION P

.
g g
*

_________________________________
____________________

STORED DATABASE

?F The +4op half contains intevfaces for PBA Stof+, casual

end users, application pregyammers and Porarmetric ycerg

* The DDL compiler processes Schema definitiong (5peci{l\:ed

~im DDL) and Stores the description of the Schemas in the

| Co-ﬁalo%. The catalog includes informaton such as name of

;}* The Qery files, data types of data '.te'ms,s-homcdc detalls

0+ each file etc.

¥ The query compiley accepts interactive quenes that are

enteved ,converts them imto an intermediate form and then

Passes it onbto query opBmizer.

f The Query optimizer would furthey optimize e '

by elimimation of vedundancies, reo rd&ﬁn? of Optxnztseh

f* The pre tompiley extracts DML Commmands from an L
| ‘application progTam (Wrntten in host la”@““‘a i Se,mﬁ
|1t to DML compiler. @

www.guidemic.in
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;ﬁt— to the host \angua—c’&e' |

e i

I

1 he rest of the progvam is S
' compiler.

' The lowey hal
%Pr’oteSSO’f, ond a S

o the diagram contains Runtime da—%ab;tsg

tored Data manage’. |
- The Runtime database proessor €x ecutes prnviliged commonk
querits from query optimizey ond compiled transactions.
i..y'rhe Dota managey helps the runbime datobase pyrocessor
bud u.c"m% bhasic ope\’ahn% s\ds{:em seyvices —{:or Carrld\'y)% out
low level imput]output opevations.

:'DaJcabaSe %E&T m_g + (NoT RrQuiReD) |
7# Dotabase ublities Tefey b0 additional facilibes that bcl?
l+the DBA to ™anage the d atabase .S%S{:em,SomC of the

commen utilibles ave ¢

#Loading | A loading ubility is used 4o \oad existing dota

files such as text oy Sequential files (rto the dotabase.
| Usually curvent (source) format of the data file and desired
| (torget) dotabase structure are specified to the uh lity,

which Ehen au@maﬁcaﬂ%ref—ormat; data oand Stoves (v in

database.

¥ Backup @ A backup ubility creates a back up Copy of the
database b‘a uSualla s-t:ovin% the entive dotabage onto the

tOpe. This bacKup copy can be used +o vestvve the databace
tim case of failure.

* File- yeorganization (Petabase storage reorgavization)

This ukli can be used to Te-organize a get of da

Chis ‘ ! rgan tabas
files into a different e ovganization to improve the
performaonce . : '

¥ Performanie voenitoring : This ubility provides +the
pevformance statishics of the datobase +» DBA by Gciva

this information DBA can 1make scienbific decisions gbout
improving performance. ' | SRy
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éUNlT—z DATA MODELING PSING THE ENTITY- RELATIONSHIP

MODEL
W
USing high-level concepbual Data medels foy Dakabase
desi n
Minworid
‘
REQUIREMENTS
COLLECTION AND
ANALYSIS
Functional Requirements Data Requirements
FUNCTIONAL ANALYSIS CONCEPTUAL DESIGN
Hig.h-level‘l'r.ansaction | Concsptual Schema
" Spedification (In a high-evel data model)
T busidependent | - N ] LOGICAL DESIGN
L (DATAMODEL MAPPING)
] |
f Logical (Conceptusl) Schema
g \ (In the data model of a specific DBMS)
f APPLICATION PROGRAM
DESIGN l
PHYSICAL DESIGN

TRANGACTION g
IMPLEMENTATION intemal Schema

l

Appiication Programs

Fi(a Sbows the different phases of dotabase de.s;

®
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vernent colleckion and:

ana\k{ssis” 'phose_.Duﬂﬂ% the Dotabase dcsiaéw,-s
inteyview the database ¢ ey skand ond coltect

theiy vequitements.
v Writken set of users

The vesult of this ‘
Tequirements,‘rhe ¥4 *reqairemeﬂts should be detailed .
the Known {unch‘onal Tequirements

e Tt is useful to specify

of the aPplicah‘oﬁ,which cons)sts of user ~-defined opem’donz
fhat will be applied o Ehe database.

Dotoflow diagrams, St dia%frams,scenaﬂos etc can

be used -fov Spcc_if-di—n% functional ﬂ:cLuiﬂmcn-L—s,
i* once all the requirements ore collected ond analﬂzcd)

nd step involves creatn'ﬂﬁ conteptual Schema

the Seco
! VAAARAAIN .
g the dota requirements this is called as conceptual

Phqse IS a

Quc Ncé

usin
Design.

¥ The -dCSian includes creaty
‘and conskyamts JThese conce
details which makes even o Mon
" understand .

'« Mod i fications con be
' Some function requivements canmot be sPeu‘{fcd in the

on of En{—ih& hdpes,helah'onships
pts do ok include iwlmrﬂcﬁbﬁ
~technical user €asy to

done to the conccpbual schema If

iimih‘al Schema.
g* The third step is the actuwal implementation of database

fusi'n a commevcial PBMS such as ORACLE and impleen

taty : ' B

| ation models Usage such as relational o object data

| ynodel.

'# The conceptual schema is trang

dota model to i : forned from h"ﬂh"ew"

Implementation data mmod ;

called Logical Desi ¢l-This step
alle ical Design oy Data ™odel vappi B e

fYESulfS in database schema . PPlﬂ%' which

¥ The last Step is the ~ |

L5 Physical desi i . |
Structures, )*ndexas’auesstdmth orel ?‘:'} duy ma Which the
+the databose files are Specified. ¢ oganizatiens, for

@
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¥ In para\\el to these qppl.fca—{‘:foﬂ programs ove dwi%ne‘a

and imp\efmenteol os transactions <o meet —Funch*bnak

Tequive ments. |
ity Types, Enelty Sgb5 ARIRICE Ard Kegs
objects of ER model . Enh’b.‘ ,Tepw_scﬂ,t

Entities aré the
NAARANTE t has an malepcndenb

o ¢ thing' v che real world tha
existence.
xEach entlty
Attributes A

, Parchla'{ LY\l:'H:‘d-
Ex:- The EMPLOYEE 15 &N entity which cah be described by
g¢, oddress, salavy etc.

has ottyibutes

e the ..p;mpub‘es that .d escrbe fully @

. atbibutes cuch as name,a
Name = Ram
> Age = 22 | Dno=1
' Address = 2211, PHstreet ! Dname = CS
Hyderab Ph = 260053 .

Salarg = 26,000

Two enbties, Ernployee € and Depavtwwe\n{:d and thelvy

. otktnbutes. |
| Atbribubes cam be classifled into the followimg bypes i—
i) composite VS oatomic otbibutes.

i) Single valued V8 mu b valued attr butes.

1) stored vs devived attmbutes.
attrnbutes are quch atbibutzs which can be

¥ composite SEIN3AZ
further divided ot smalley Sub-parts, These sub-parts

| would ﬂpfvsenb rore basgic attrbutes.

 For ex: addvess atbibute can be further divided 1nto

Skreekbno, C'H:\d , State, Zip. i
Address

Streetno ci’bj State zsp

www.guidemic.in S
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*A-tbmic M are such atbrbutes which connot bé”
further divided into Smalley sub-parts. By
Ex: Sex canmot be further divided,. £ 1s atomic.

* Sinalc 'W attnbutes are such atbibutes which taKes

o single value for a parbicular entity.

For ex ! Date_of-bivth of a person Ts a S\na\ewva\ued
attn bute.

¥ Multi-valued CM§ are such ottnbutes that can have

§Se’c ot values forvr the same enH!:wt.
- For ex: Ph_yo of a person is o mult-valued atbibute.

'*’ Tm attribubes are Such attnbutes that can take
- a value .wmbtafncd bxd usfnﬂ.-l:he value 04 anothey
‘attribute, Ex! Age of a person can be obtained from
- Date_of- birth and present date.
* \sl-tmewvred m are such ottrbutes that canmot be
obtained using the value of another atbribute,
For ex ! date-of _birth is Stored atbribute.

Vr\\l/g\l;l; values
% In Some cases,o pavticular enbity ™ay nok have an
‘applicable value for an attnbute, For such sttuabions a
special value called “NULLY value must be used.

For ex’ Student ™oy have Landline no o1 ™ay ot have .
There are 2 Situabtions 1M wWhich NULL aYe used.

—» The ottribute value exists but it Is 'misxsiﬂ%_

—» The aktribute 16§ Mot Known oy mot applicable.

m attribukes ! An oktribuke which is both

and vaulbi-valued 18 @lled complex ottribute,  COMPOSITE
Fovr ex'Person can have mMore Ehon one phone mo and each
Phone no bas country code, state code , Mumber
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defines a colleckion of Entities that-have

‘Ent{{-% -L-zpe !

“the same attributes. Each entity tyré in the dabtabasé

s described by its mame and attributes,
o called as “3chema

An entH:«d, ty pe is als
Entity set s A collection of all entities of a parbicdlay
AANANANN A

ent by pe inn the database at any point of time 18

called e,ntH:\t geb. | o
An en{:ibj et is also ‘called as “Extension .

% oy “Intension”. |

ENTITY TYPE . EMPLOYEE DEPARTMENT
A TTRIBUTES Name Age Salav«‘” . Dne  Dmamé
)
' Ry -+ di

RAM 26 25000 I CcS ;
ENTITY SET | €2 . d2 :
(Extension) AJAY 23 15000 2 EC

* €3 » d3 e
RAVI 26 24000 3 Ts ‘

KKeyq attributes of an entity ype : |
* An en%:{bat type usually has an attribute whoSe values g
are distinct for each jndividual enh’hj- in &n-tihl Set.
Such an attnbute is called “Key attnbute "

Tts value can be used to identify each enhl:\* set
aniquely . '

Fory ex . PERSON e.ntihj hdpc has Key atbribute called ssSn, |

set oy Domaln of attribdates |
AN NV NN AN~V AANANANANATT
¥ Each attribute 0{— an e_nt\'ht would be assoqated with
Lhe value Set (ov Domain), This Specifies the set of values
that can be assfﬂmd +o thot attnbute. s
For ex,we can Specify the volue set of age attribute
0} EMPLOYEE to be an imteger between 18 and 70, O
' Sex a8 Malk and Femoalle | L T

value

www.guidemic.] |
g n Scanned by CamScanner



N T ——

Relationship types, Rel abbnship Sets, yoles and Wd(j.

NENANATNAAN AN LA AL A~
A

Constraints

B i S Tl M W O

¥ A Re\cﬂn‘onship 'EfdPe R among m entity ypes E1, B2,

A NN AA A A

Es..-- En,defines a set 04 associations amonﬂ enbities.

% A Relablonship set R is a set of relationship - afriioEa )
i, where each ¥{ assoclates n Individual entties,

EX:
EMPLOYEE IWNORKS-FOR- DEPARTMENT

Some instances in the WoRKS_FoR relationship set, which
TepreSents a relationship between EMPLOYEE & DEPARTMENT,
Degizs of 0 lationea

¥ The deamc of a relationship type is the number of-
participating entity types. If 2 entties are involved In &
relationship, then it is called “ Binary relablonship .

¥ If 3 enbities are (mvolved wikhin a velationship, (ki<
called "Temand relationship'. -

Ex:
EMPLOYEE DEPARTMENT

Bfnani,.

PrRoJecT

SUPPLIER |

i Termary .
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 Role ive !
Role names and Recursive yelabonships

¥ The vole name slignifies the vole that the parbicipating
ent'bes pioyt in each 'm\abbnshfp._ For Ex Consider +he
EMPLOYEEF and DEPARTMENT enbities as

"EMPLOYEE | [WoRK T
__ DEPAR TMENﬂ

¥ In £he above example  the vole mome 1S wovks_for £nd
it signifies .that the employee WoOYKS for a parbcular
de partment, Howevey yole names are not vequired when
the pav‘b"cipab'h% entities ave distinct . However 1 the
Pmr’cic(pab'h% entibieS arve Same ,vole Mame becomes \for:{
mauch essential for distin%qlshm% the meaning of each
pavtipcipation, Such velationships are called “ Recursive”

| m\a‘l’:\‘onships.
| Foy ex,

Supervises

| EMPLOYEE

SUPERVISION

: Supervisor
3 Heve Supervisor and Supervises ore rvole Names.
*Emp\o%cc Pa'rticipabas twice in Supervision,once in the vole
of Supervisoy and mext in the vole of a viuperwsee, Such
relabonships ave vecrsive where vyole names are. very

! eccential.

y relationshi ;
constvaints on Telaflonship Lypes -

¢ Theve are 2 main relationship constraints

) cmrdir?a\f{:\i ’Yo.'l:ia} Algo called “Strutbural constraint}
i) Participation '

Cavdinality xabo . | | A
e gl of a binany velationship spedfies

The cavdinalit yatio
ihe oX MUY w?m&r of velabbns Mp instances that an

entity can participate in, The possible cmdf'na\}tj vottos
for binary velationship ave 1414, LN, NIt ard MIN.

9@
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# AN exomple foy 1i1 binary Telabonship is MANRGES,
which velabes a department enbiby to the emplogee who
™Monages the department. This yepresents the wnstraing
that ot any point of time,an employee can manage ene

departmen only and a department con have one
monager onld., ' y

EMPLOYEE MANAGKES DEPARTMENT
5’2' [m / d)
es :‘;2‘ Has
1 1 d3

¥ An exoample for N1 is wovKS—FoY,whl"ch velates &
depavtment enb'ba to employee e_nb'bg,.Thfs vepresents
A constraint that ot any poink im time , a depaytment

™oy howve T™ony employees but an emplogee wovKsfoy
only one department,

‘EMPLOYEE WORK S FOR DEPARTMENT

€
€2

63}
es [

4

¥ An exomple foy MIN binary Yelabbonship Is wovkson
Which relates the employee entiby to Project enﬁb\j;,

This vepresents the conctraint thab ab any point of
time - an emplogee may work on more than one pyoject

and -that Profect also can have rove than one. emplojee
EMPLOYEE WORKS 0N ' PRoTECT

SR R e S

L

Scanned

YL R

www.guidemic.in by CamScanner



: "qu"r’HC[pa%fon congbyalrts ¢
MAAAANA AN A AN AN

~# Participation constraint specifies whether the existence
o} an e.nt\"hat depends on jts be.ina related to another

enhty via o velabonship tyype. There are 2 kypes of
Participation constraints

1) Total participotion (Extiskence Depe/ndenuj)
i) Parbal Pafr‘hmpol:fon

# For ex, i+ the company Pol\c% States that every
@mp\mdeg mMust WovK for a depavéfmerrl: then employee
entiky can exist if and Oﬂl% 'f it parbcipates [ the
wovKs for relotionship, Thus, the partictpation of an
employec im worksfoy is called "Total| particl pation”,
(also called as Existence dependency). Total participation
1S vepresented buj double limes i an gp,d‘-a%rmm_

EMPLOYEE | prhs DEPARTMENT |
total Pay*h‘cip;\'bl'on.

* Fov ex, we do not expect eveﬁ{( emplogee to manage
a department and hence the pavticipation of Employee
in anage s velabionship is partral, Parbal pParticipation
1S vepresented b% S\“nalc \i.he, im an E-R dn‘a%'ra'm.

EMPLOYEE | /\ MANA G ES > DEPARTMENT[

ParHal participation, .
Ariributes on relationship types v :
¥ Similar 40 how an entity can have atbributes, even
relationship types can have attributes.
% For ex ! The mumbey of hours Per week thatan Emploﬂeﬁ _»
WorkKs on a Project can be Imcluded as an attribute

o} the Wworkeon relationship . ‘ 5 s
— PROTECT [

f fEMPLovEE -

TR ; S
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% For ex: the manager ckort dote also can be ™made ag
an atbribute of the 'manages relationship as shown

‘DEPARTMENJ

|EmpLovEE

isaK ety £4Pes | i
¥ Entities that do not have Kez& attributes of thely
own are called as  WeaK entitres . on the obher hand

the entibles ave such enbbres ohich have a Ky atbibube
0f thelr own are called as f*vavn% entitres .
Ex; Dependent may be weak entity .

Emplogee m™ay be Si:mh% efn{:\lhé.
¥ A WeaK-enbty is (dentified thrvuﬂh another strong-
cnt\‘h* in combinabbn with one of its atbAbute, such o
strong entbiby is called * Tdenbfging oy owney entiby ™,
% The relabiomship Hype that relates a weak entibg type
to Tts owney is called as Ident—r‘{:ﬂm% relatonship "
% A weak entity mormally has a * Partial Key which is

an attrbate (or set of attributes) that can uniquely
identify weak entities that arve reloted £0 Some owney en'b'l:g.f

# In ER diagvam, both a weak-entiky type ond iderﬁ:i-ﬁtin?
velationship are distingulshed by surmgndm% their boyes |
and dlamonds with double [(nes . Further partial Key is
vepresented wikh underlined dasged line.

Considey the ex:

| EMPLOYEE

DEPENDENT]|

nome Yelablon

- -

©
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- ER C&gajgms,r\lamima Conventions and Design issues
% The %raphical ov plctorial representation of ~elabonal
Schema is called as "ER dtaamm“ (EthA—rela-h'onsHp).
* Some Ssd‘mbols used in ER diatam'm.

SymBo L MEANIN 6
Eh-l:ihal.
Weak e.,ntil:?,

Relationship.

WeaK relationship

Attnbute

Kevﬂ attribute

Multi-valued attribute

- Composite attribute

Derived attribute

._.1\ Y
TET] 7R 1 g Total Pavh’dpa’h'on ot E2inR
. ca ' . tHio 1'N.fov E1 E
T—————j . CQYdIM'It‘d Ya - g . L2
El 1 R N Ea ; in R

____<2>—r——— £ Styuctural Conf'kralnt (min, ax
NV (minmax)y . °7 participation’ 0+ € in R

@
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Namln% conventions ! |
¥ One Should choose Mames that torwvey as much as .
pPosSsible the ’Y*neqninz(}s attached to them in ER Schema,

¥ NO{maH!j, Sinau\av names are chogen for entities vathey
than pluval ones.

* Novmallvt entities and relabtionship names are im uppercase
letters yhere as attribute mames arve inibial letter capitalized,
Rele mames would be In lower case. :

* AS a geneval practise, given a marrative description of
the database regulvements, the nouns appearing imn the
Narvabive tend o give Tise to entities, Loheve as Verbs tend
to indicate velationships.

¥ Anothey naming considevatbn Involves choosing binary
relationship Mames tv make the ER diogram of the schema
veadable from left to Tiﬂht and from tpp to bottom,

Alternate mototions for ER diagrams ;

~AS

# Othey than the Standard fovm of representation of ER
di'a%'ram,an alteynative motation imcludes gpecifyimg
styuctural constraints on relationship. This motation
involves ascociation of a palr ot fh-teﬁev values (in, max)
with each participatibn of an entity € in velationship R,
where 0 SminEmMax and mox >, In this method

min =0 implies partial participatbn and min 7o implires
L js total participation,

‘Ex:'@(m Work (4,N)

EMPLOYEE Sdate ) DEPARTMENT
7 (11 .
Y 0,1) ANAGE
(LN) . * 1 -
WoRKS PROTECT |

hre o %
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| Belationship bypes of degree higher ghan kwo
Choosing between binarg and temary velationships
¥ The dudngc ot a velablonship refers to the number 6
entibles participating in the relationship.Tf 2 entities
Participate in o velabionship then it (s referved o as
bimary T4 3 éntibles participate (n a relatinship then

it is veferred 4o as temory relationship,
Consider the ~foliown‘-ar\% diagrom

SUPPLIER | @ PROJECT |
5 e

PART

# Tn the above example ,SUPPLY Tepresents a termary-
relationship gince it is associated with 3 entities ’namelld,

QUPPLIER , PROJTECT, and PART,
considey the —Followmﬂf diagram .

= ‘ N
SuppLIER ' PRoTECT |

¥ The apove d'aﬂmm Shows 3 bmomd 'relcrhonsh\P types

Such as CcANsuppLY ,USES and SUPPLIES .

w ITn %mcml o ttmav‘d 'mlod;tonsh\p-bdpc "rtpnseﬂ{-
dlfferent information than the 3 bfna'rtaz e labonships .
Tt is often tricky 1o decide [f a relabbnship should be

represented as a velationship of degree 'n’ or Should be
byoKen down into Seveyal relabtonship ’bxpcs of Smaua' '

dcﬂm :
@ s

Gl I st g i lh e e, ; . - . = bl Ay e o S Sk R
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Insurance Compq'n% Database
NANAANNANANANT NAAAANAAV VT NAAANANANSY

¥ A branch may emplog& mang agents
agent mMust work for Onl'-df +hat branch

ha s been emP\osje,d. .
* AN aaent can Serve any Mumbey ot CuStomeTS,howeVef
o cuStomey wimle puvchasu‘ﬂ% [0} Parh‘cu\av po\u:xj must

purchase it from a single a%ent.

¥ One branch moy jssue rnany polictes
can be usgued by A sina\e branch, ?
# A customey can owwni many policies howevey O policy

can be owned bj a single cugtome
ny pa‘dfment details, However e

* A policy may have ™a . ‘ :
‘Pa!ame,nb detall 18 q\wa&ds with vespect to 5\118\6 Poha#_

D ) @

CUSTOMER |

however, an

foy which he |

however a Po\ic«t
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: ,".# A depmtmgnt 'mmd emplotj On‘d nNumbey of s—ta&«}s,
however a staff balong; to one and only one department

* A department has many wards. However a ward belongs

+0 ope and on\cé one department.
% A Stadf would Sserve many patients , a patlent may be

Seyved by mand Staffs.
+ A ward would admit many pa‘t{errbs,howeve«y aPaHem‘:

can get admitted -to siﬂale ward .at o time,
% Wardno would be unique only with depavtment.
+ Al pah‘en{'s ™May not 8@: admitted o a ward.

@ L &
%A_Eg%}-ﬁi Has Se===—] STAFF @esp

Refer +o all other database ER d[aﬂfmms +vom

CLASS NOTES.

@
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