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.i.'-Ulr :rlf .J:'!t ir-t-:--"Jr 'r 
n't'r'lt

.jy'll '*.lr r:r i , ll't--'"!l rltr'-

. ,.,)\*-J\J i.rt-'!l a\e\ v\ 1a v l JrJ"i '': 1.) ,f"!r 1 '+ r) 'l

..rit JL , tD\ Lt ; 
'-LiJ\ 

t i'\--.,ll rl 
't'-



(Data Modeling) slil#Jt4+lt.l
:J)- g. jtlJl l:,Ut! ,u-t+l usta!*l J+a j Jl, .;,lUl.,ll i-ji .iri

..:,UI.IJ .,r-rUfl gi./l :l.t-c!

!5i3){,Jl ClJ-jJlJ (Normalization) c-,UtJt g]r; '^;iJ ,r.p ;.c c,U1Jt ,fJl
.(Relational Data Model) .:,L;$l

.rruul ;Jttt F--4t

crlrlgJl ef lar lljel eilJaleia

^iL? 
et te J lUorJt .:,Ut* dt ^4* gr" I ori'y rc-,U!! qK"At c.,U"Jo.-ll .

c,Uq(t ,-;
.16+ lilJrj.:.,uqflt :rr-* gai j+: (ei)Jl-,Jt;<J1 e)l .

.:i){"Jl-rrq<Jl g3S etws,c,U6Jt .:U",t= .
' .ot;Ar Gt-" ,*6*" ,y; Jl .j.t+: rr;Ul ii)Jl },Lr .
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t^ts* b rtjL<Jl |,rl;.Jr r\Lrr

tlJ3iJl Jrtli .iJ-:F .6rlr JJ9L; ot$ i, )u /a

.pU.1l -.,-s -Jl .--:t^r-ll .-r-"-!;r,s,,9i '-,r ,. .

(Rclatiorral t)atabases) '4rijxrJ I oblrJl rs l9l

. ,f.r ,e ,r >*rr .; ,.*!-" n h \ A\ ^:Lll.t j.lrr1 ,", :i; .**r ,-,.

Ai$lrJl eUgJl re l9s crl;f
Tatrk'J9sJt

i,U[r ;rru ]-!, -C- I --l J.rj|-lj Jj-1J ,;-r^r!1. ]-\t _t 2r-,.-l j----e ;,r- ,

G-4Jir<-.ri ,i-a ,K.t, ,-l;-r4t -r ;l;\ j\/t -:tL-lr 5-r!! r--=lt,L...
.o* ijFr .!1.,rLlt ;*-l -*..

(Tables Tpes) J9'.l5J' I rgrl

..:,Li.Jl, o-t"-s!t , *:-e €) c(13:rsc 1.rblc) n-L-!r JJlr+l I

."*-L-!l JJU-lr :/ i- F t r'(Vicrv Tnblc) a. rr jglr Jrlrir '

(Fields) $iirJl

. L,J.tll j,Ul.:ll c.,ti-.a tr)j Lil) J; JUlr.--!,r"; J;'-rl.' , ;-r..;\r .,--c ;rt-,

J.- .-r! of ii ..-+ -Sl J r;F!t .L-i ,*-' g Lri a/r .ru!r ;-&ti 
"---.a-1 

.

,:,1j1::rl 6r-p1,! J yl-r- pt; 
:r-* ::- ). j,-e-t ,wi lt*< - -C"; Lrt * .r--J-c 

j-r*.

;8" 4 ; L .;-n \ t (':,uu-Jl -rrlJi a-,l,-! l.t :Ji oL-u J 
-tr 'p3 t----.:.+!r .

$t/ j\ .-,+ \; .Jy)'t J +*, aK _c"."Jr t;lr lr( ii -!-;. _.it i,;-Ll
t\ h\i,A\ j xb \ ri zL:-* r! :ijj+ r...,-;-;. ta),:* ,/-i,_-,b-B .rI' Ju!1 ;-uu

Ji -i"- ,Ic \JJ ;|; ,i t":.- z,-l{ ,rJu;.ir I ;! i:-: .ot+..-.,Lt-..,- .*; 
_!--,r,

..1;-

.lei), -.,' .' jri .:,!!'-t'1,J
,,*U_,. 

L,U_i ,.rr_*-



+dldJl J.aiJl

(Rccord$) s)15-Jl

.rur, r ,rF C* ) Fl;)L-*lJ ;.F .ir b;+\t:;/t c-,uy'Jl ,rrl

(lkys) C-.!i0aJl

.;,-,-' J'.-. Jt +,p '$i ,"; si ti J4J'r .9 c't;"oJt 
", 

^t rt )\ i;'o \t^

(Relrrtnrrrr) aO)lrJl

. c,ur+Jr l-l;J -f,K F! Jli-r}l ,r 'q:-' L\ t t js 6 tw

(Table Design) Jl.r+Jl Ai'{.al

a\ ,11 ,'^,-; St itjjl 4r-/J UJI-b f..^-,aj ;t:- ,.,ts oull:ll ;rtu i>-r..r r.:---;

::i * 6: JgrJ+r 3 :J.--rIr -,u!Jl a."u "J ) -$ -,u!Jl i'Jett f-a' iL, r--];
c(i ;Jt ,r,t"ett ,t Jt p) tt*S\|t -aip) t44\-e-; Jo rril tt- P-

:rL l- JJrll 5^^a: :>tp'- rri; ,F Jn -.*.J' .-Jt1 1lt a.u ;r
.i{}LIl JJlrll {J.4 .

.duF 
=""Q 

tr. JJdl r- l rrr/ .

.Ut.)! ,j1.1 .-,L;!r ;-"Ja --l+ k.$l-..-l1 lrt\ti ) J ).;lt cwl -r.,-ta .

.;{i ii -\L? 
u" l.f-- rt .eltJ q1}t 6 

u,;Il +-r.; '

tJ6.

Jr,Ljr Jj.r,*

80-9-1 I

81-8-3 P

-JtLJt :'..lr.r4t -l
.r)!tl &Jtj ,JUalt iltyr ,!.JUaJt f-t..',-Jtlalt gl"l :J)r+\ J tt-

,.'JUaJt ftj :6t Xt



125 ;lEJl "ll.:i 
db.;e - /AlJl t-gJ.j 5L!} 6Jt i 0

:JLJ\ 
')--<'ll .rL i;rl-r 4,Lt .\ r

1:yJr g+1L; ,JGJI .rr;r .JtloJt n-,t ,!9' ,'!l tl,t"t,

g'*)h\t -,Ly'Jr .ri . r.r* '::urL-r Ci- gl grJl oilt 9 .=-ltl'it ..ri :-Ui ;r r*'
re f4.re" -l^- JI J,*".Jr ui, ,rL g:-,u; JUJI ll;* r'JUall --l :.r'o JU'lt

.]' j\rrX L- it,!n 4l .""r,-sjJry -i.-rrJt J1-rlt yt: JUJr d, tr a.)'
J$Jr Jrb J I ,.-,rr ,r) :Jlr ..,!:; .>ui ;,rAr J)* ,r,-l ..siJt -u;It '.:
J,all J)l- J -rn.i :f liFl rLJLl\ 4g a' f' €b:-i ) | L;' -r"-i -i-* JI r:
;)\ | rt) r--! +r.- -r+i ;r' :;;;Jr uL;-elr f rL 'r<'t'll '; L.' 4-') .\r

!.;i ;r,r...Jl ,5^,, rl .,t=l;p -t-i J".- ,J .:,t t, 4\ C-f ..a -i1 r1a1 -'"!l t

.$, * :i i>t 1i u'.,t- :f -v,)- !u^ ;t': ,ri t<;

(Entity-Relationship Model) (E-R Model ) AS)|rJI - Jl+SJl eig*
U i;r(1r c,U!(l c-=' ;-. -.,1;!l 'e\i .)'." I a-.l-!t:-l r .gjJt -:lt 9

. c-,U!(Jr cjs .:,U! -^.r rUyJlJ i-,|)-L.+l.

/JYrJl - JlrSJl eig.r gbF

--,U!(r gaa,e .:-:- cc-,LiLJl ;-\tU .-.--,-aj ..Ll'L:, alK toi ">e c,UF a 
j,*J

:J\jtJl r-ai. ,;,8)!r1 ;..;rl "il'Jlj Itti"?J trjirr

l-r.ri! 1,-l: t+- f-\ oJ or11 :,\., J.lt .:; C; U -t^ r(Data Entitv) er9tlll slrl

.i;-o ,i LC ,i L--; :t'(r ;t( ii a1", c)rt ztlir ;!f L(J' r;,,r;!r

:t-

. -,,1^;)r ;'v\5 t a!,)'1 ,, l,o,. ,o- fUJr 'rr.-< 1i r'-e -$'i J-Jl i!< '

.: 
. ! :l-l

,...
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.;5u)r c,uf jr ;},il ;r Ft 5 d, F' " t-s- 
- I I f', v61 il.t

al:.!t ;, c,r;r=lJr ojt 1:;1 "vA\ )i i" oLf li ztxtz-ztxx' r^i) [ r ]- iLl
.ta*,->u)".C4 e .:,uL5 q-='r; '':.,r-r'-!t ':,,u!f .f

,r1Jr .rL-f L_y F Lll .r- ./ ,,rJl .:,Utt(Jt i-cr-* va1 :(Enritv tvnc) i,l*ul e9

.JlJr -r FL asJ, J-i- jtt (i c>v\At 'rLl 11 'wlUl olf 1r

'Jq.

F- .'.'J' 3l-r" .--,ur",r ;-b$ l-{--l -Clr -r-! a"pr':- '-rul+ ;'rlu qJ :tl 'rF
k-.' ouy'.. C.- f--J er.Jl t4 r,+ Jl ,l='')l ,.+r cUU i''tlr ouUir Lt il e f
r\t Lt,1,N-r;-to; .:.,u!'f i-re;f .-l:! k e4s ')\Jl uqt Lt Ji/

J- J,,U' c.,u!(Jl ,, c), to t.:.,t'L"'- !-re i" ou )-" .Jo c5/'t o\llt
ir. *alV.rl ;q(Jr i^J5 pt-uu-t ,Le=)l ;" Cf1rr.-!l *-l'i g 1'-:r 'J!r

'7lt 'r- Jl 
'":r 

6Jr 
.:.,uuit

,ir;i!1 ,-j Jr.t .rb .t f ) 4 ) ,JJl .Jq<Jl .,'-'^s :(Entitv degree) gl;SJl a' y

')e, r.r4.,-+,rl rr.<Jt 
"1 

J\S ,)t "f ) r':';6ji1 olit ,.s""+ L+'flJl

'i i-.,- ,e)LJl .rq1.rb .,^,", ul [* rLLJl jr=l *s'L't' LLf "y--lr 
oll

.,LJl ....'-Lp.tJI uy' e)Jl c-'ul+ JL-:l & yl dul* J\t)l F-

k-.- f-.- +Jl rUUl 7| Ul ai ":.,U6Jt 
c'U'p (Jl :(Data Attributes) glil+jl sli'a

',*-'-"; 1r;i i-r-.-:')u,1 ,J;'r'|r 3 (;'\"'il) Jli-Jtl JiiJ Gl! 'r-4 eul; c^-'11

..j!-y', !*= :i .;u-/r f : ,F Vf F- i dl ;;)t ua1:lJ+""r ':''li"e '

e ;f J- taSll ar* c>\L.e 6.te ;f ofs +Jl u''J! qr) i6 )' :'>ti'a '
c Js-1c-t.-i!rlr ,-r -1i ,.r.Ui ,04.r-!t ,1ru:Jt 

'.-t 
u o.6-l .atlt,p,. 

co't--l-)

.t-iljl .,-,!t r-l ('J1!r ('-!t

;*- ;r .5\ V.J ,-*.rl ;fu- '! +Ji ':,ull vre tiu)t s*J r(IGvo cluri'"rl

k'i JF !-1 c(Unique) ;ai r-it 3"r. rrf:tr 1-r'r \gl2' J'J (r'-l'l J9'lt t3

.(Not Null) aiJU



(1-l) .r.:19 rsJl .els ai\t Jl

ptfdl 
'irLri 

4A.p - +!l e.JA: 6l+'r d.19 /ft

C-ili.cll elil

..blrl JJJ4I ,Fl, ?1" ,ts- Jl tt 
"riJr 

6 
L';ll ta :l)rirrr:rry Kcy s-i.rjt 6ult '

J\ z"-:1 a-; olL,a i* A J f") c;jJl iLilr ,^ :(irttrlx'sitc fcy Jj.l 6U;It '
."Frrr Jrdl 4:r F

.rbt ,f\ J1* 4'V;,,Lu; .r1(-: ,JJl Ctiill .1+ :Forcig. xcv o:-!l 6u;lt '
.CtrAt .* \1 6;^it

(RelationshiPs)'rll)trJl

.)A\ Ii )\ fA\ g{ il'alr '--'li c'U[il 6e laii Cl aj)'Jl s^

-+ ,f j- 1r;l ;.rr J;r"r-+t ;. .:.,ti\U : (Relationships Tvpes) o6:Arjr gt;l
: 

',4,1 

iiy,Jl oj'a

One to One (1-1) -t2-lL J! 't''U at"

.r-1, cf'..-.? ajy, J JJll Jpr q r.-lrr J'Jl '-rt5 t!1 -r-i, J! r-lJ aj){'Jl J'-t-

sult J.1.t-lt i

t
.J;!r J4lr d rlr J*"* a!>\-e d 3ulr J4J't 6 -I'-rrl J'*'Jr

:Julr ,-f3t, air,Jl Jjj,

: (1-1) ai)tJl !51' 
-4b'i

..r.'-r-9 JIJI :.tt,f s-r'-1.2:-'l.r ';Sty ,F '
.6"u-r; !1s! .r-rrlr plrr '*tl a\f ,-rr ;rl'i Ji '



rJr.r!,.J| .LAilil

.;r,-rJ ;rl)) .r,24 -\-lr1 p)lt "!Fl J -r-ll dr ;rr'r! .i(J ri J<-:Jl "r'. 
l:-$

.i&sp.iJl rbJi .Jg-Lz
(1-1) qe\frJl

.:l;l>}|l rJgr:

One to ManY (1-M) ,s'Jl :-ry ai>t'o

d/ F! ai)|9 .J JJll JJgl * -I-!tr J'''.Jl oK lil r.5 Jl -I-rJ at)Jr rJj
JL:J1 JJ-41 + J"-

osl

.Jj!r J;.rlr * -l'-lj J-* a-i)rr aJ 9l':lr Jj'r.lt 3 'r'-trlt ,l''Jt
:JtJt J*Ju ii)\Jr J:iJ

:(l-M) atlt 6i'e al:'i

..r''-r1 gtJ r..1rl f+J1J -*-i ;.rr el*'X '
.ri-t) JJ', LJj.J ) g;L:u i-r }-r^JJ '

.-r-lt F.-.-,L.!l-1.:.,1,L'.- ;-r.-i."!'

(M-1) +S siJl rtlt qelerl
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trAiJr Jl{ri ii.lrj.o - +rt }.r.bt d[+r oJ'. /al

.-r'-rj J!", oJ .-L-trl .:,t,1*_ i_r.c _t-_Ll ,'li .$--lr J./ .l:t, \{J

1 At) ,-L-->
ro>l

2Ar.,L-,,,>

3 49r -L^D-

4 ,4 ,-,t-- .rrJ

5 
^er -1,,,-- c\l>;

6 rJ., -L-->
q."L,,,i

7 o4 -L^,,.>

sl|rreLiJl ,l,iJi Jgrz tj,bl)yl J9.Lz
1-1 q9\lrrl

Many to One (M-1) -1'- I Jl ,;f aiXt

-r-lr J*a ir* 4J JJlt J.,r+r ; btrt Je_-Jt Jt.l t!! .b_lJ Jl /-< ijyJt r*_

"jUJl 
J14t 3

,'dje
.JyYt JJ.r-lt 4 J^- ;r .5U "a,tj-.J 

JJuJr JJr_J,r J r,-trl _l,=Jr

:Jijjr JKjJr aj)Ut JiiJ

(1-M) ij)te sl, iL,i

.f-pl ;& jrLJJ; -\'-lJ f^l*J -dl .

r)'

(M-1) >l9,s,l y.< qelrrl

.g;Li i-r st-lJ 1 s-11 /. (;f^n .



UrrlJl JaiJl

ManY nt MatrY (Nl'N) *{ Jl 
'oS 

X>V

J* a .5\it1' 4J JJlr J-,-i4r il -\-1,1 .i'=-.jl 
jK rlr r:' J1 ;l u>t'lt o-u

.guJt Jldt 4

q

' ''-i -')lr 
"J 3UJr Jl'l\d !-1y'' JhJ\

.J r)r Jrdt ,) J^" V i) u ar'* - e -' 
. .= , 

'-,-,, 
,,,:Jul J5'-:JU {', )uI J* t

'(M-N i.i)Ul e'j' iJ':"l

-r4;r $1 71;'t:L)'r" u tsi nrJ+'n '
.fU, ir Iti ;)t'jJi i:v;' 1l\ JSIJ '

..--,)\! i.rp lA irdll >ty ;'r-e JU"IJ ;i.$-:Lt 
" 

La-X

(M-N) YiS 'i'Jl $S ctltrJl

>l3rall rJ9r.:
(M-N) o3rteJl

r.rllleJl rJgr'z



t31 ,.U:ull .1.L. .tJ-r;c ;JiJr /rbj otA i, Jt /h

-1$ "Jl 
.1i5 'i5Yr ./ la..glt J9e+Jt

J-ra- -l-+ i;;!r 
o-LA -[i ^+ 

\-\-, .,.,;''1'11 .--!*r \! r-t,' J -ljj r' ;:') -\l ,-' '' t'

j;.r.lr ; ,;rr a 
\rii, :;*- i J.\r -i ,-ri r -r J-* f ' ldl ii:*' .'L .:' *' 'r t

) ylt .9 t4 ii F., .!* Jr ; ''t--ll L: r' !^.9; L-Li-' \'r iL'i'':rl 1':r ' ' 1t rr

.(;.blJ i;-.a) adl -..,.i ---r I L' -'r:-il -'-; li +L,; i.'-i -\'" "

rL(Jr 'a> f ,:; iUJr Jt:rl ; . JL<JI

(Entity Degree) g!$Jl ;{;1't

ir. r) -L-r. J\=<- ,J"-: 

"t 
.:,U--::t ': '|; ;r'

.,r ;,!-J,r ;,G-Jl -:"r .,-s,. '.,-tt

(Relationship l)egrec) ui!)bJ I ri':1't

.,t ,,:.Jl o.i ,

-t-Jl 3
ar4j

. LarJl ae .

ul9-J,Jl

l^J'



u$L4ll J.aiJ' 132

+l)tr.ll - gla5Jl EIF j9^J

*b F'r 4^{J.,k* G- aj){.Jl-.r!<r 6;y.-uf. .r i;5..F r)t r"

ol.,< ll p-l uLSl p--l ;.-1

<!\LJl ;o,

{itdl t-o.t

.-r*^,."!l 6LaoJl ;o-1

c,SrJl a-a-Jl ;-o_1

ol+SJl ;..,

q9\ltJl-Ul,S,l e )9a, j9.r
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133 ttlirjJl el+!:r ;AJ. - 2lliJl r'r-9}i 6trr t,p rr

(Rclatirxrs Sche'rna) gLbyrJ; lalai'r

.a;)Jr-of(Jr Uiy ,r ;>r*rr oti)'J\i 'i +lr! i 'r-LLl ffl ..sjJt J"J-- 't rr

,rgyJl lair.r'c Jl z(i)trJl -gl-rill 6i9'ci UF \'l-rc.r'iJt

rt\AJ ui) J CIJ Juyt IJt Jl lj)Jr -rL(t ;)y -1"- !*' "-.1;

.l1I- .5! ii)\' Jir- o;)\-Jr -ir.-(r aly J Jqt J< :Jj)r i-r';t"lr

.Jy-ilr ;-r-oi .. i''*'o )* o$tl '-u d"? jt :4'jUl ;-vl"lr

-t-t-4 Jl d.;:*, ;r,i...1 t!l.,'r! f+ 'eS;t ':'t;"At Ji r" uo :cjkjl ;-t' lutt

' i,tr!"1\

.-F.Il ^-\ !-\ L- Cev .s"'a)\ -u;tl iL-,J] 'l-i e :i-\'r ;r-t'rr

otP

i--r, i; -,!l ,ri iJr s (ii)\.Jr-i6' C'lr;tJ\r '-r!f; J'i-b;r iLf .'*-)r

(,*'l JI -\-\.,) ;.,! r ;* rJ'
:crtg.laiJl

.:'ti)t , ilt-r.+t 4r. t

trir r-' ,-Jr t';;1u;!r

L. ^i: Lilt s-\ 1J--- Jl ..'" g'rJr -u;Ir .rol Jjb -t( o*' -L:'i reJ l

.^",,1

L.: =1 .trl ,r( JI -or-t 3; ai)Jt -r:-r-

.,".,,e C;- b d: r\ -11-i- J g:* I

.1-*=i1 ;-.1: aB J b j+ l-ii ;J' :"i3rr



lJrJldJ, J.aiJ,

..A.bnoJt or. I
I

Jdi^Jl

E-R Model 4i\lcll -uuSJl 6:3raJ

,L.eUl

.,..rlogoJl

an-.btt J")i^Jl .ilto^Jl.oit-,

:otJAr
JLL* ;.rl j+-,X ,i -Ur p ,i;1;1_;t ir ej/t c,SLJIJ r)Jr oLsi _r1

. (rltr^,,) ,)-"-c ;J, .rL-^IJJ

:s'gA_rrl

.c,U-Jt1 Jyl.r4r 4.l/ 1

.(.Jlll (eul .-l ,r-L*it t'-,).*\--rt
.1..t-..a)t cutJt Li (.-,L}-t fr) i,LLJr _

lifru:lr i; (._,LJt fr (,,ul dr; ^lltCr

r34

"*!l lx:

L; ^:; J L;') t,-t 1"t ,-. Jl ,"+ .rJt - L,ill f I Jlb Ji ,r*, auL. ,-i .2

.^4F

,F J! ;S "*r 
n'}-Jr +,r- .:t

Cl:;-|I .." !'! .rJl "ifrL:lt"

9-J .).t+ J*- Jl f+ q-"j,

' (e)\Jr ':'t'L' -.,

f t ,), Jt.rl-i' -4jr-rlt !) *4 c.-rjl

l-b; t, urr:11 ;.!1-r4r ;, .|f ; .j--rrl
,-J1.4'*r j,. ir Ji =* 1.. g* r.., J1r4,i*;

Relations Schema r:Li\l^cJl leJa.:o



LAlro,

,J

tUiJ' '|*l-i 
,U.rJ. - rfri.ll 19bi 6l: u;1 lt

. LqsJlr$

J.aJlA,"l
L.,te"Jt

1ls

-L.>JI Ai'

-L.,.>Jl 99
).-)l

E-R Model 4itleJl 'ut Srl At9.oi

,uadl

.:,!l '-Jl
JL L.

a5)LrJl

f-ffi
| <,i..,^rru-,-^, | ry_tlj..d-.r,]

Relations Schema r.,tg\laJl bJaio

}F)

.ler"Jl I Ji+"eJl^--l I '-U.-tt 
;'

.. tl I -u->Jl et | -L,,-=Jl oe,
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Ur.rL,/l J,.aill

(Entity Life History Diagram) Ol+SJl Sltr C+JU 'lrb'i''e

Si-,,t4ut i otr J! 1\!,Jr '19' 'r' 'rr$r k' I u,Jt J'-llr l:i-Jr u," Jj'(

-'lf"rf, ^J. 
gt;L(r ;r*- Yt/ At\t to.y- uI LL.rll l-\} j,t;L tl'itt
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