Y www.arsanjan.blogfa.com L oala oL

las oL @

D o>l oL

: soleMbl S5U Sl sl ases,b

resaiyi S sl sl L Jol Joww
D S5

cCal> 39>9 (b lio lgi -)

owl 0395 (8SU (8SU5w9 9 sdhio Juld -Y

59381 el aS Al w pll L LB skl b silw pBis ) -

- 39 (50

- ol @bl 5939 & L o Sl 1538l o, ¥
HENGRTL
o i Owl 03 9 398 v bbb aS wowl S Ol sSusd L
SHls 518 Sow
: sibio 8
abw oYU s aS Cowl (5Su5w0 L vlad 5l S sihio
il csw sle 58 Olod (susy
FENSTIU]
o L ko Clbo So SOb Sy 5309381 9 S3lw 0,055 LSS s
Aol
resvl wows sSla ogi access method pgs Jous
Jubs pmed a0 ehisl Seuns £95 5l sl Sl abdls> Js ol )>
Sl S5 D9 I pudiiuws Wyg0 U swl Cows S o
PRSI



Y  www.arsanjan.blogfa.com L oala oL

a.m 58l o5 -Y
SS9 9 (sshaio (LB vaLw o> -
ol 39>9 e Sl S8l o0 -Y
2y 50 WU (5Sig33l -0
s indeX 9.0 9w U 390 (s 05,138 aS (sylpsoMe a: Index

g

data i piwew pgw Jou
bowly Vlgic @ 3w aupi @a.m L8l oy @ s Sy JolS 1591 o
5 Sumd bu=xo S L8 9 S>,,8 Sla asl
F S
NIVEVISCSVEY
c 2l o cowd 4 sS85l Svasio sibhio S U -Y
S5l 39>9 ;505 (685938 Lsusy d osls Shual -Y
data base manenger system o,lp> Jow
Jow Gl 5> 3940 o cule, JolS Lob @ osls Maiwl o,lp= Jows 5>
Sob wuudo Ul S aaudbg aS sl sg>9 4 dbMS oL @ (seols S Aol
SS9 uxo 9 S5,0,l8 Sd Aol Guw cowl (sdaswley cwl (sileMbl
Cowl SU Shlese Ui xbw dix Joaw gl $S39 Gariepo
. Jiowd dbms sSed aS o,.c90racle ,access, sql server .
S5k swiexe s cululo 5,1 JLLeS we> access 8l o0
igaolS o ol > aSt (segiao Lugd: knowlege baseo=iy Jouw
Sl L Gwseel wadsd 50
:Data
Aol o ol sla ol sw S

:Information



Y www.arsanjan.blogfa.com L oala oL

39 Lswo aisS wleMbl 5l acgozo S
:Entity
AugS Entity | owiS 0,55 |, 0l 5,90 55 wleMbl 1L b aS Sju> ;8 @
» aols wes
a9 IS wols wis s S L 50 S wleMbl 515l olaS La a
il welasie wowl HSow ulSe LB > asls
:(adaul,)Relationship
aols> oo AL
2.9 Sslaw 1565,
®>,95, 5l slass 1 L
:Relationship alnl, ¢lgsl

Sy S -

SVC VRGN )

Sy @ i <Y

Er: Entity Relation

Sl Silw 0sly wublB ileMbl sla SHL > i @ i
r wsuleMbl slad
'S i S avls who
o |y SHiie S aols wlao L SH Sl wyde>e0 5l )l >
A oo Ol a4 ) wlas cul as seun
osileMbl S5U Sl JolS g Rol> way,ei
elgsl 5,60 55 00 0,035 S ol 5l cowl Sl acgoxo (sileMbl SU
U il o blo,l 5 sildac bu=o Sy o entity eloil b o cusg>g0
PRESW-RUJ W RV S WRT TIC I T UWRE VR VIRD VLIV SV SWE RS W2
UL i b Sy s oslaiwl 5,90 9 5S0i0 LS i (53K0g8l JSla>
Olos0dg sShiwl ,ob



¢ www.arsanjan.blogfa.com L oala oL

sob Ul L) g3 Sla osls 5,8 aSul vy 1 SHg.0 WHgo W 0L Wy
Aol awly LU el us Sug AuS 0,035 L s as
Sy L3 ildee Sla ol ueLlisbu S v (isuw 9 Jeiwe W)g0 W
3940 (w0 el Sob Udgy Reizs 39 00435 poga> @ )lislw
b JualS (K958l
DS 35,0 piaw Sy bwgi B o3y aSil (s 35S 000 LS @
D9 JyiS i Cuiol Oygo o0l 53 aS sgi
P UALW ._5\5|)1_JJ| L.Sl._;_|)'n_9 >

5933l pac -

(S J,iS) ol -Y

wleMbl 5> VU we w9 aiugs S oslawl -Y
rosblo)l ol>
on S ably ) ul o d9>9 @ er lages sl aS (sdale Slp>lnwl
9 o AisS (sbli)l pls (o caudg>g0
5,S sl ileMbl SSU Ulgi (s ivg) 95 @

(SewMS) s Givg, -)

Sl gy -Y
(S MS) b ivg,
J L, Sl g 5,05 5929 LB Sy 3,08 &S Aol ;o Sy Givg, el b3
39>9 01> goxi piinw (il K> el AL b e So b W
B L 31 Giugy ol 55 35100 5929 Sy &)l i ol 5 35l

S i WU 50 B aeliy 1S s

RN

5wl 205 58 5 (sdg 3515 39>9 Sl 0,435 Wi Gug, ol >

S aoly Sg)y u SHil LB WSS s Giug, ol 5> 3l W osls



°© www.arsanjan.blogfa.com L oala oL

Roixo ® 0505 1l Lsw 39>9 4 L6 & asd aSiul Juds @ syl s u)8
owl DBMS pouiw aouud uyiopgo gy b diiwd

. kSJlJ Jo.m).al.».c_g |)'.>_|

Voasgo aS 5,15 b g9 1 Sy 5l 5590 5181 w1 b3 ww.)

rowl 5L 300 505 3)l90
Gl 5390l Vgoo aS S arwlxo Guailo S5 -)
Silw 0,033 )18 wsw SO Y
S SlpSib Sly) blisl L3l wzew Vol wygo > -
(sl
BT VIR
Pl Gowd i 4 AsS s LS SGL L as sl 8 -0
g (50
04iS ol 5,9 -l :( Data base Administrator) DBA .a
Aol v Sib
aolu 9 2hbb 5,9 -l :( Data base Programmer) DBP .b
RCPUW] iV SWPRWRPWELY
bl 9 0,033 wldec pisuaw L aS 5,9 1 End User .c
DD sw pll |
0,35 d wudg>g0 Sl aS (suld osls g wleMbl : d osls> -#
g (50
Hbd aSiw )y aS uileMbl S SOU o gue wsileMbl Sla S
Aiu9S s 0ui 81395 LsileMbl Sla iU 1,8 w

rodui &390 wsuleMbl sla SOU glgsl

osl> U oo guye5 Sb -)



1 www.arsanjan.blogfa.com L oala oL

P 9 031> b oo guei SSL Y
wuleMbl Sib S)loso
ol abw
0L 95 ShI> L8 (S o LS Ol L LS 9 wowl pols L8 ahow
Pl | olowlso 1ilgi oo Iy 0b5 95 @l ol @ aS el DSL g HL
031> 3,90 ;5 LS Ll adaw S5 uww SO L s WVlgiw g Ad>
393 A yogaRo > > Wlsi v LLS e o)l el S S
5 Cowl 000 0.5 aS Gsuld osls 5l wlgi (s S Hd (Ll awls
chb (Shsl) (wgpan adaw 53 L s ool aidl aS aal aals ol
S s Sl SO
(Vb0 UL;) Hy Language : HL (swuwugi aoliu ul;
Wl 9 wlowlxo aS cowl (oungi a0l SYL adaw 0l Su Ol Gl
53 aS S Jlgiug 0L iile 3940 (s plil UI L (SSGU sue Csunngs
Do cswo oslaiwl Access

: DSL (swuwngi a0l Ub;
10lgi (w0 Olso ol Ay U 9 5,8
DDL 5,5 wy,=i |, a osls (l

DML 5,5 ;8 d osls U (v

DCL >, S |, d osls (g
S,ls s9>9 Access s> aS wewl DSL S, SQL wl; Mis

Hoe wiasg Lol
9 > gobw ) paxiw Jos S ol sl aSsl suss Jool ol

o 9 (s acl Jol ol uol aswls s59>9 Hiw> S hhsd (S|l
Aol anwl 59>9 s io sShsl adaw 9 s>, adaaw



Y www.arsanjan.blogfa.com L oala oL

rsShsl b swgpeo pdow

wwgpao adaw 5> SOU > ool 0,u35 S osls 5l wewl SOL ghl s
9 ald glol « W ol Gu bloyl « b wuse>g0 gloil S 2lhb (sS1sl)
S o @i [ el slaas g b ol g

|, S5L DDL aliwg @u gl (susy 3505 39>9 (swspao DSL adaw ol 5>
5 S (v oslaiuwl DCL 1 W osls ws,S JyiuS Sl 9 S v s>lhb
Jaiuo sSOLS hyxo 9 Silw 0,055 (5863 51 Sib 2bb adbw ol
Hlislw vled L SSL Jaw 1L ghb adow ol Hs aSil Saw @SS awl
S paseiw | osls

U |, cudg>g0 18 (i « Cawl Jga> 0l [lisLlw Sl alul, Josw 5> Mio
PuS (50 (89,20 Joax> &

NI ab_w

ilo 1390 (o Rl (3Su5wd buxo Sl J)1d g3ly L> adaw il >
b Cows 09 9 il dgixo

odoow adl 5)lu sy adaw 5y vl ey Sib bbb tauss
S0 B9 0S5 aaw U (ed=ls

03>5 Slad paraxs (83,95, (slgi « 5,95, =0 (sd>ls alaw 5>

ww el W osly S)1i850, 9 Silw 05,8 Sy uleSLSi 9 SiLw
Y W)

] Jias csd3ls a5l sShsl adaw
eshbw G oMW

Slosly Juaws -
pB> Juas -Y
sebw Juaws -Y
>l adaw > oald vy S osly aSlul susy sl esls s )
ouSey 9 390 Juai sShsl adaw 53 0aui Wi Sl esls @



A www.arsanjan.blogfa.com L oala oL

Jas I aaw a0 sShl adaw 55 W osls LU Guizes
ouSely 9 g

whsiws 4 s adow 5l wlhgiws aSil sas T L8 b LY
» 9 b aow a4 sShl adaw 5l 9 Bgh b sShsl adaw
Syl s9>9 =l 5> JuSce

Hlslbw Juaw .Y

wShal [ ool s a

b [ Sl Jvas b
o b S, 0 Sy wwlse : Sl o Jiaw - a
DBMS aiuby ol « ol (5SLyslus g waliseo (3ol S o1
|
Sl ol adaw s Bl Al G 3929 A sShsl abaw 5> aS b
2,108
abw b Jloel (il Shsl adaw 5> L3I aSil usy i ol
Wio 5040 (s csihaio 0315 UMasiwl cacl ool @S LS5 i Lsoyls
Lol aial awls (sJga> sl wleMbl sShHsl adaw > cowl Sow
J> puds (s 0lin 0l @ BLS gy |, oleMbl (sl abaw s
S a5 Ll sl BLS S s Lo Jgas ksl S
SLul il IS 1> adaaw 5> ,S1: s [ Sl Juawi . b
el il as S i Ml (SDhdl) wepso edoaw « S
Al ADIgs s Su9 051> JMsuiwl
mapping -, a g WS> A — UMW @ Mol >
39>9 W il Sboaw > Ui Auinnod 9 AugS o (wawlSJ)
S)1ASy 551 VL adoaw )> Ml 9 Ml



49 www.arsanjan.blogfa.com L oala oL

1S loeo adouw Auw Vsl 5959 U SO Lujw
Weleio S U wlizo (o)l ULuslS Vel 39>9 U )
(Sumd a> g (sdhio ax) osly JMaiwl sl=l .Y
ol ouiled )18, .V
: DBA L DA o0 )9
0dpc A |, Uloslw S o3l J,iS aS wuwl swazai @ DA o3> 500
aiily suld o3l ax b Ulo;Lw aS 1S (sw paaiw 3,9 ol 5l
wuowd @ osly aSul 5l Slas auSio S)n ) d osly w adl, .ol
9 3,8 S U g wl a0 Sy 3,9 il SHigelS L il
Joiwo aS cowl (sud pasn S suleMbl SGU a0 1 DBA SGL a0
owl 031 a0 Wlewouai S;Lw osly
D piain Sollils
(o3> aw) SGL SgJUlS . sl SgUlS S, Jolss 2L DBMS
g V- I
Shl g o)l Sy plos (al
mapping b ceslS plod (w
b ol @l wles g B Cude>9o (&
b ol index ¢ b cusg>g90 o bli,l (5
Sob i S5 Giwlrg 9 SoU 2Mal SOU bl 200U (9
S,S o3lul slaaslg (s
Cowl 0000 a9 (sw0gp a0 piwuaw ) aS (il aed (o
9SS Lsw Mmeta data osls (S iusus) SJUlS s 359590 Sla o0sl>
Gl 98l SgJUS ¢ oo sobb SGU 5l cwl sSGL SIS g8lg,s
ol Jgb s Ol wsls aswgi 5L WHgo Hd 9 U SHlapS 9 JuS sl
Ll

: soleMbl SGU o SUlo



Y+ www.arsanjan.blogfa.com L oala oL

1 ol Llsbw pwlwl 5 sobdocs Sla osls Sidao.)

9 Cowl dliio Grod SSOU a9 SSU Slpoiunw juled axg
01 0,035 S 03l 5l Leelil 1> UL,IS aS sguw (w0 el
coleMbl SL Sl siglaso (silaisbw S Jso cinil apls
J1o 5 cswilpo ldiw Jao S| aSais Jao oSl alal, aislo 5,15 59>

: Svldoe S odld US S)lw opusd Wasg Y
WA>9 il hehuio AS w e | Ul (il S|l 2douw 99
b U bgsyo S 0o aod as wuwl il d oo S jLw o 05>
D9 S\ o> Hls-bw &b, Entity

: D odld v S\ Shuuwl .Y

o> S odld )l UL, 1S as Ad> W UlSel DBMS i
S>> > 5,5 LD 9 AiS edlaiuwl NSl jeb @ oauw
SS9 B as (Niygwo LD AWl ALl g3 yoguase

- )l o> suiuw

1 0\S9,39] Uljwo yind S .E

c 294 o W\Sigy8l LUDLS Lucl Silw o3> La>g

Ulwl sVl Gawd 9 VU Guwd S 0guuiv SAi .0

v @

9 W\l 2olouw G Ul S wuwlSi 9 Sl adouw >9>9
S oguu jl 03> W Ul wawd Sy deuw o el >
oo L) vl Gawd S aui S 0dlaiuwl ul Gauwd daxio

Inconsistency : @ o315 S,5;Lwl >9>9 pac .1



VY www.arsanjan.blogfa.com L oala oL

aiil> 5959 Ll > 0 Sig;91 aS Cwl il S,185LwL I Hekio
PSS Girl g 1) D 031> 51 oy Silw plSid A plEid 9 aisl
wlico S Y, gaxawiwld Jaso Mo Liloy yiwlug vew s\ulo 9
U padd sani ) Lgil 5l Sy Joad U5 paasti pLSUD 9 59t 0035
390 0 U il 5 SHIS5Lwl (8\Sig 9l B>

t o> ol LV

29SS Lo Lol il o ) WD odld Udgy ok v

s Sl o 0,00 Mio 1S w0 ol |) Lol Ul pgpio
U s aS (suemminild U Gowl dbib pads ond> Ulin gseinils
Gl aoils a1y Lol bol @il (uued

: Sl o> UMiow! Gaoli A

S\iduio 9 W\Sujw9 031> JMsuiwl 5,15 99 ol JMsiwl 95 9>
JLIO , S8 S a0l Gwigon sy W odl> JMaiwl
>S9k 0 Sl (NSU9 9 NS> (SSLIsI 2obaw H> AS N
LS Cowl SSLS NS 1D S 0\SU w9 osl> JMiiwl JulS
-Gl SSLHS] o, G lS sidoio 051> JMsiuwl
roleMbl $\Silo o s> -9

\aliceo Slpang, sl Ulgi o wleMbl (\Silo,=xo > Sl

: Aulo

D 031> S3Lw 055 U (ol Sdws) 1 wub vuws Jis
35S odlaiwl b Sy, S,13550, L g Sjw, usb

: o> 9 Yy Sl Ch.SLUb)b QI ki =) ¢
o) MICrosoft S uw Ve G H Sl Wy0u0 U 0guuiv

. ool

: svlelMbl b wuleo



'Y  www.arsanjan.blogfa.com L oala oL

U D odld Luwl Sow Aiiwud S )ouo D ool asul Ju> v )

c Gl ubS Vluisiy pd Ul J> ol 9 it sl

o> Luwl (Sow Jiawd S ou0 D odld asul Ju> .Y

. didw Lbs @ W ol

AU 5l Gawl USow a8lol 1581 Gsw Y

oduxn NuleMbl il pudlas ploi Sjlw 0ol 9 ywwgs Aol &
- G|

computer Aided software Engineering : Case
ol oy diaud >b )Ll aS awdigo SWD,1581 0,

9 Wb )5 as Liuud (Case) wu\SoS il SLls> S DBMS
S,lwl ) ados 5l ApuS o H10 odluwl 5 90 <UL SjLw odly
vlowi Wi T ¢ D aol ) U LS .Y « ER 15900 puw)) Sy
o byl Sl & ¢ LU 0 SWSS Wi Uled U b (odsw)
Swdipo -1 WB)15900 Aapi -0« NSWILS WHgo U D Lud9>90
(Jsl @ 511 o >bb 1 osai)5S) Ls,le

s (uleMbl iU Sledao) osls HlisLw

W0 i Sh| adosw 5> Ui 2lhb buwgi as Sl osls HlisLw
<30 39>9 Jdo £ \US ,ob @ S W AisS LU Jao deuw

: S\wilo albulaw )l Lw 2

G5 b oS @ | il pw blisl 9 W 0315 wwowad s lw ol
Lpiudg>g0 U dixxr A by Obli)l Sy Wil o duudaw yvg,

- G| o

>)Sloc 9 (WU adw L) VU A, >ysloe @ 5l sub,bL Sy
(©byi;»9) Vb il

FoSwilo Aludiw ogauis SlpaSivg

. Gawl S0l syl Lk 1 asiul usy SNlogil



VY www.arsanjan.blogfa.com L oala oL

s Jogil) Cowl logil Shls solic Bis 9 2,5 Jos -)
(Olslw s Joe b plw] S)lguind

e SV b NSig91 Gvgy il 0> Y

VU gobaw 51 WU L i Gl 2ebbaw 5> (wolsL) yinlow .Y
- D9 E9

Lol ((30p9 o | wllao usy) 5,15 29409 1) S Ywey Wil ) -
- it Ao Ul s\eliil buso

e S| JSaino b Yvg) il Silw plid @ .0

- )lN d9>9 Uwey Wi o> oL, S,eu -1

 3uiaS w0 Ly wilo Adow HUs L IMS L1331 o0

sl abul, Jao ¥

S\ yinlos Jga> U900 @ ) Liude>ge \>lb Jao il )
. Jola> 51 Sl acgomo ;l Soui o JuSii il (ululy Ad>

o s\>bb ) S,S0 Jglas ¢ Jglas: g blisl oS)1,8,0 oSl
SVLHL Sy Jao (il Hd diiawuwd Jela> uled W akul) oS

. owl W Ul bow S,Sloc @ bhid wleMbl

s G| U] e Sl aloul) Jaw > B> g 255 wldes

Sl akul, Jao SlpaSiig

-1 adbaws Nbuxo J9i> 9 Luwl guoly Hlewww oS > 1)
awl S0 adauly U Jglas 1 Jsuiow W aboul, U Jgla> gilows Y

Al b U)9e0 U g B Yinw ) U SveSsawl Sy
DA LS\O



V¢  www.arsanjan.blogfa.com L oala oL

Ul Sa>lg pwilse U il ow blisl 9 W osls Jao il > -0
(Joa>) Lguw W odld
59>9 Silw Jloi S)94 Gwiled B akul, diugs w>bhb Sy 1

-5
JB S5Ludlo,i uilgd @ axgi L Sl akul, Jao )5 \Sig 9l .V
- G| B>

Sl aSuuw Jao Y

SS9 L iaS Plex ywsl ,lsbw Ul @ as ,Lsbw il 5>
ool LS e 03lwl BLLS 51 Wil L bli,l o d 031> Linles

v | o b Ji>r U i Ob W)l panled Sl Jawo
3,100 5959 OIS > g Ulgac  (Sjux

Udaw Jao 1 55 ez )l Sl A Jao ) ovbsL Jos
el il 9 wawl yi 0z Ll Vb U Joe L) Gawl w\wile
95 U 9,5 Yimlow s pugsins o555 a0 SVl bo U dguis 5w

- D)1 Sdazin Sedl) o 9 \xbuw Y,

3,15 Wbegil (Silw plEid @ Vi> 2,5) Silw 0ud Joc 2)
2D U >)Sloc sy dgaw o wule) dySloe L9 Juol .Y
-l welas

e Canns oo Ul o 9 5,10 2809 1S > 51

: S s Jao L&

S90Sl adub U ywMS ey Cudg>go 8 Sy ywey il >
s Ll ol SlpaSiug 9 o guas Shld ywlls L, as
29 B YIS gac |) puiS 0435 pudles> LW as |, Srolic
59>9 W wlixo Slpw s 1 Sy )l U900 Wi s aS padd W
- Ml v

Ol @ bgs o wa,lei g Sl akul, Jio

. Gawl 515 SBI pL @ Uls ol b Sl akul, Jdo puwdo



Yo  www.arsanjan.blogfa.com L oala oL

(e ) iulawo 9 ol>

ai9,S Ul | aols i i Judlio aS Luwl S| acgoswe Ulduo
- D9 S\

. 29SS s Domain WiV, Ulaw @

as il sw Ul o, e Uled abul, w,sit adoul, s
W Jolw ) Giso ould vl Ly 9 wawl 50 9 il Shls

2
al 4x:1y=—3=1 . D9

y=f()€)y=x+2 0

. Au9S ww Heading |, aols> Llao wolwl acgoxo Heading
Vlgic @ Ajjusio aS wiyo S wyliaix ;1 S| acgoxo Body

: Ulgi o Jlo

- Gow | jaio body 9 wuwl Wl HeadingJgoso

D9 S\ Jasuwi Body &b 9 Heading &b ;1 abul, )8

Vlgic wuwl Ulawo N 30,5 w0 5l Sl acgoxo ) »D akul,
S\ jui join Ul @y U9l DS 9 1L S Wi Ll Lawl oo
5w o 19 b Jlail ugr AugS

L Jol> wle> pul 05,5 w0 family Ulaww ,> |, Name vlawwo

S oSy

ol ) aod 9 paild o guxo |) >,90 Auw >)lg0 I )l g as

- polA

S\ Jga> Sl abul, 5B S5l 03l pEid Sl abul, Jao 5
YW

b Joa> 1 Ugiw » @ 9 JiugSas topel LU Jga> ,ouw ,d @
b Ulgi o as Ulgic b 5l Sl akul) Jao 9 Jga> auwlin
Ulkxeo dai § Guwa abul) a>,> 5,5 Jhaw Jea> @ | akul,
| Wl duinod 9 wawl abul) a>)> (W veiuw) adkul) aol>



Y1 www.arsanjan.blogfa.com L oala oL

Ol 5l aasd &l s abaul, S Jub slasi: adaul, wsadlus,ls
S W0 i LN LS e v auaS aloul, udlus, S Ul

p abul), Oluoguas
| Sow bo Jga> o bel o)1 d9>9 S, JuU akul) o )
Joas 5 Lol . diylai pdas B Jub =T pusivl aiciols S, LS loow

Jod> g abul) aS Ad> v Ui \Siug ol - puyld ploi bo

9 YU iy Shls Jgas SWdslouw Ly diawn Olwsy Laas>
185 o Ulin \Sive ol 9 akul, s i)l sk Aol wlas .Y
29b @ Jga>: ) lgigiw ) M ULwsy LS Jga> g akul,
Ayl plbu ,S>e>

51 ebuo disowd il ajss Al aols Lo uslis aed £
9w puaniti WleMbl 95> @ 35,8 aS Guwl il SpuU A=
305 e W Ao L as ol Gawl S)lade 1 claogil Hlase
Ugiow <l 5> Jlw 9 olo « 9, ST aS Mei 2w, 1 diilo il
594 0u5d 12> Ugiaw quw ) LS| bol G aogil Sguis 0 a>
. Gowl ol

((aogil) Sl sz Lo gas Shis as sl akul) &« =
adbul, Jao &luyeii v, 5> Gawl (INF) oduis Jlos adaul, Al
Aisisb INF LU W abul, aed Sl

: Ul

o &y uslio aS £gi pd Ludlio 5l Cwl Sl acgosws Uliwo
1o slacl ploi o o,lowis Sy Wis deuis o @id,S Ul ;l aols
- Gl o w9,



V'V www.arsanjan.blogfa.com L oala oL

Ol \Sauxy Jud> @ wileMbl SleSib Lo Ulaws Silw odly

L) Lilawe 51 oy DBMS SD,1,91 o0 Ygoo 9 wwl JSuino
AiS S\ S lw ool

P oNleMbl S Lo Ulaue yinsi

: 9> 9 Yw Solade Jyuis )

Olawe ,uslio ;1 alul, Wl Jgb > avls waw & puslio
AU il 5929 Ulawo 15 MU LSS W) LE @ D9l LS\o WSS
I wilieel Yinild aS Gisaw s (il 1 Wie ( uols wasol> 0acld)
- G| o] Gawl T il 0,00 aS AuS 2houiuwl

WDo> 9 Yywiv dwiloww Jyiis .Y

(Ll Soae MWio) Liswl £9i &bl avls Lo 95 Guwl (Sow
9 Wveinils o loui Aiile 3,05 Woliuoe wudlo pl1AS ,d Lol
Wio 5,5 @ulio od U Ulgi wswi Iy 95 ol o liw iz 0, louis

s Gowl uiiloaw 1818 5y Jlgw

51 3iS>9S Loil Wugminld o lowis aS AuiS 2hswiwl Iy vgmeminils
. 3,1 Lo Jlgw ol &S § 1wl Lgil @olivw luis o, louis
D> 9 Ywi Jl vy 9Ssawl L Japaanti Y

b akul) 9 Db 595 5,90 )5 Jlguw D> 9 Yy il oy )
Olgsesinils 5,90 55 wileMbl Jga> plas 55 asil dilo Cawl
picssans SglULS 9 Ulawo popio alewgs Jlguw il 3,05 >9>9
A ADlgs odld wlg>

1 Sl abuly Jao o WBAJS

CGawl 0w AwlidS WawS ywlwl v Sl akul) Jao pgpao
- Al o odliuwl >)90 Jglax> o WdaLS
condidate key : LLLS AJS )



YA www.arsanjan.blogfa.com L oala oL

Sl acgoxo,u; U (Ai,A), An) SO Aol Lo ;| Sl acgoxo
LU il 1) ) ol 9> as Jgax U akul,) o Lpigiaw i

- D9 LW iaS LS AdS

wols=>

: uniquenese ( SVLsy) VD9 Juaxio (Wl

Joa> L akul) wl> il abxd ) ) asS liwo (il U U9 Juaxio
\Ugd gud 9 Al sy LU (Al Aj, ,AN) S aols> G

- Dgwini 1S

: minimality S uuU gudls (v

Wi 1) Aj Wio 1L S juolic 1 Sy S| sy (@ 2wy
WOlol A Ml Grixod DL uwd )l 1) 295 Udgy juoxin puiS
05 Al aiuwld MU ads &b Jsla> LU akul) LD Ll auwl>
(ALY) B Aol Lrw WL Lk WD ASow Wl L
eSS v All-key Sl aboul, Guir U Nigua 5w Sl akul, Ads
S50 S, 9 0dlw B\SU Guwl MALS AUS 95 SLId Jga> (ol
- Gaw | 0 Lo YW g gl SIS AUS CID LS )
Primary key : s\Jol ads .Y

WMol AdS Seui v Wbl LU ghb buwgs as S Ads
L o\ bad LU SWBAS G il MU LU 2hb e o qias
Gwl ppo WLl (il Sy Jole 95 AiS 0\ 20 ol AulS Sl

LU SIS Jlw U Guuw ol AlS Luodl 9 i (i
- OSy yoaskaind > S\Saw iy plbu o) low & Mo

W\ Wil ol Alds Ulgic @ |, LS AdS Gu,udUes (v

25 S\ Y3l b gyl D> Ui pjuSe g \lol s (2
» Gl bl ol S 99 Jud> paod U wawl JiU oo



Y4 www.arsanjan.blogfa.com L oala oL

: Alternate key JJu ads LY

 Ai9S w I ol AdS Sl sae @ 1S 2SS D 1 oy ddS
foreign key : o>, AdS &

S| Gawl o) audS R2 aloyl,) 1 (Ugiaw isy) X Aol Caao
Al ol Ads R1 akul, > x

L OUS as s sob b b Ul LS b Sl | ulsS
gy \0 0D Al Ulaio,) S 9 Ul 9 LW wLsS Slacl
vaswins ) ol S 9 1wl ol Llao Ll LJga> LU

¢ Gwl il pd OUS GuisS y 9 WS, 2wyl 9 puwisS

25 N9 Ywdg> Jga> ) Al ool s Wl bei> o>l audls
Sy Gawl $NlSel o, s 3l ol auds LU S0 Jgas
U LpJoas 5ol AulS Auws @ LSS abul, @ abbul, &bl bl
IS (N0 03) Viga) JSUAS)

ASL G Jglas G bl slaul USel Lpid (ol auS @ usSs
Sl Guwl sNole Jga> 9> &b Aol Lo D d9>9
leJoa> bl

: S| adauly Jdo > Cuses Aclgd

intigrity Rvle <LiU > wusol> Aclgd

owlwl v as Ll aiuwls 599 LU Sacled Sl akul, Jao 5o
L D9 aoudd 9 UiiS bl wadi v 9 Cusols: Ll

1 ol Luol> aclgd

S\ 209 Yo l> 9 yasiae i <y ) AS Jiiwd Siclgd
Ll o Ulduo oo Ulod Aclgd (ol wasS Ulgi v diguis

S\ Acl99 ol Gawl Yo U y00 G aS gw)d < o000 il
- diiawd grbwo iU aed 5 9 51N ol picwnaw W

P S\wd9>90 ple Lusol>: Aclgo



Y+ www.arsanjan.blogfa.com L oala oL

ShI> Ml ol AdS I waiasy gud aS il wusy 0acld il
slass Null valud o\ ,laso Al (Null Value) i ,laso
SN Sl Uled Lekhio il \gi Ailgi o AS Cuwl o>
Aol alsd Ol Ulaws > as )lase ) oS H9b @ b o U owl
51 Sl aigo b pinii ol S as uwl il 02 Ll Jus .
wwl Awlais Sy, )l L) Cude>90 5l Aigoi ,d 9 5,15 |, Cud9>90
QU il i Gawlicis ol ST dawlici o Gawl ol S as
@ Slai 9 >l d9>9 Ludg> 90 l Aigos (Wl aS Luwl Liso (i

. 2l w0 9>

: \el>)l ple Lusol> Aclg9

2> aS S,9b @ R2 alyl, )5 il oyl AlS aols was S|
R2 aloul, ,> ol Wi o8 Ul Lwb Lol 1S R1 abyl,
w9 aSil b @ il auild whgi Hlaie Lilgi o (wall
Ll Lol 1S R2 abul, 5>

Ll aiuiwld Sylase MU bois b Al i Hlasie ,SI (o
ploi > 0acd 95 (Wl Al >9>9S R1 akul, 5l Syboaw y> as
Do wile) LU akul, b UL

:DBMS picwuaw 9 Gasol> 0aclo

el as uvlpilbdos plul 5l LU Cuyudo picwssw DBMS ((
L LS W0 SS9l 9 Yok Lol AL]9D Sguis W

Db Sg, Joe b plxil v )5 DBMS il uywdo picwisaw (©
B akul, ploi s ) Joc Ul cusol> 0acld wle, Lbls @

b ;1 Tple Wi> U Milgi w0 DBMS el Cuyudo picwaw (2
S abul, 51 B WU Ul Gub 5l as | Sl aols waws abul,
S oW Null JU | 0sS ow g9>) U ool v )80

s b awlwl ass auw Shls Jdlas> LU Sl adaul, Jas



Y)Y www.arsanjan.blogfa.com L oala oL

(Jga>) sl odh S)lislw )
AU aLwld MU Gusol> Aclgs Y

Sy Mgas 9 90 - Yinin St Ao Luld> Sloc Sl JSla> Y
Al alwl d odb L,

Sl adwl,y > s Sloec

Sl aloyl) >
o o8 | Jglas Livsls, 0ol aSle,Slac g ¢uwilsd 5| Sl acgomo @
iz 95 o Sladal, s> 65Lw
b osl> L L8 UL odsl wwld osls L LIS Wl sbhls sl adwl, Jaw SSU
1S (5w, (ol abal, Sg,y 1 aS W Sloc 5l vl Sl acgomo
Vlgic a |, abayl, Sog ai8,3 igloc vlgic @ |, W all, o ,Sloc )l
15,5 (o Az
e, oc
: Sl acgoxo Sla,Sloc -)
oL wo-Jolas -Slhiwl-g lei>
r05bw ol all;, sla,Sloc -Y
Pamandi= Gl 09,05 (g9 00 i3S
a5 pd aS iyeS H50w L5y s alaly U | abal, So (o @
Aol U LSy Jolas sla s slaei (susey 2ol
5,15 (i (b9 > 1291 S all, g, Sl acgozo Sl ,Slec
r2o9rl s alyl, as
1,0 5 pli S asls g 63er UluSulpsl S as,s (il 550w
il Ulbawe S 5l alal) 9
:abul, 95 £ Lo -)



YY www.arsanjan.blogfa.com L oala oL

»U  STIDED »U  STIDED
e 100 N 100
o, 105 e 107
Lo 108 Lo, 105
S| 109
Ll 108

STIDED »U

100 N

105 o, = tlox>! Jou>

108 L

109 S|

107 s

3940 (s Bi>union g loix>l Joc ) Slehl

rintersectS sl Sloc -Y
5959 auly 95 58 5 Lilelb aS cowl sl abal, adal, 95 S|l

Aol acwls

U STIDED AU STIDED
e 100 e 100
Lo, 105 s 107
Ll 108 o, 105
S| 109

»U STIDED dg.).> 9> uS|)J_JJ| -Jg_)..>_'
wle 100
L

Lo, 105



YY  www.arsanjan.blogfa.com L oala oL

minus Jolei Sloc-Y

59390 Jsl s alul, 55 iulpllb aS cowl sl abul, adal, o5 Jolas

»U  STIDED
e 100
Lo, 105
e 107
LLw 108
oo 109

Aol Al 39>9 p9> S alal) > ol auwl

»U  STIDED
N 100
> 107
Lo, 108
S| 109
»U  STIDED
0 109 =  Jolo Joa>
LLw 108

olau,ls Suiy &S ui 9 uls s cusls Sliuil g glosx] sla,Zloc

12

13

N N N < < < X X X

Sl 1y 1 cuols ol Jolss
times: ,055,8 w0 Sloc-Y

ALI 13
REZA 15
ALI 9

5 A ALI 13

5 B REZA 15

5 C ALI 9

12 A ALI 13

12 B REZA 15

12 C ALI 9

8 A ALI 13

8 B REZA 15

8 C ALI 9



Y¢ www.arsanjan.blogfa.com L oala oL

W 13 A ALL 13 8 S axen Jga> 9> uyo
w 13 B REZA 15
w 13 C ALT 9

95 51 SHLd Ilall 5l Gl aS wowl sl adal, alal) 95 o Jool>
2l o cows @ adayl) 9 LU

2> U Juds paod @ adlgs> (s Sl Sladg Oloj uii)lS o Slec
b ugiiwng lawmasllsricss all, 31558 lssl ol 5l b Ulssl
m*xcshls r1*r2 oKl il wgiiw bygdaw bxesl)lsr2es alalyg

coowl Uginw N*yg,law

Jao 5 Lyy 3l Guls als wusls sl alayly Jae s i30S oo JSlac
ShIs G wrb Grized Gy opo B Ugiw iy Sl alayl,
owl Syl S Guwols

Ulgic au restrict cossaxe b L3S Sloc

oo aisliuwselect

115,5 Lo | auly, S slelib 5l sslasi byw SO Gaab JShoe ol

S# P# Qty

sl pl 300
sl p2 200
sl p3 400
sl p4 200
sl p5 100
sl p6 100

s2 p1 300



Yo  www.arsanjan.blogfa.com L oala oL

s2 p2 400 sp ng >
s3 p2 200
s4 p2 200
s4 p4 300
s4 p5 400
S# sname  status city UKJ“S.\JQJ LJS-L?
sl snl 20 c2
s2 sn2 10 c3
s3 sn3 30 c3
s4 sn4 20 c2
s5 sn5 30 cl
wlehd Jga>
P# P name color weight  city
pl nut red 12 2
p2 bolt green 17 c3
p3 screm blue 17 4
p4 screw red 14 c2
p5 cam blue 12 3
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S sw Lidwd | Jols join sl

|, join Vlgi (s select Sloc 9 35,8 Lo SSloc 95 S Aliws 4
.3,S join Ulgi (swou il ails 39>9 S i a8 31 5,8 Silw anw
i8S Lsw Solui join Ul @ 1Ll Sgluuwo Ul S aLuylis as join Sloec
39, ww LS 4 sl alul, SBSHL > Sl digw Vgoso .



YV  www.arsanjan.blogfa.com L oala oL

FECINCIRY W
Ngw Ul @ 39260 ,LST S pikiao S aols o Sglud digay > S
Ao b s csmado join jghhio s9uu oslaiwl join s 8 a2y @ =il 5l
S avls> wawo wlbwly 29 rl eub Mgy (susirl join r2 5l jghio
@90 4 oK1 ol asly S i s 3> 129r1 31 ols S ki
PRGSO )

R1 join r2 over uluisS i S avls wlao 5l S
Sl Sy S i o ls join ,Slec

-divdby pwsi ,Sloc

NSa>pyslrsaul, yh,m+n sax)s;lirl s aal, Sloc ol
o UM S ax)s 5l cowl sl adal) coawd 25l 9 1S v ouauds
g 55 W90 4 9( 31> 39>9 VLS Slpilage b r2erl u Syidiuo

39 (S0
R3=r1 divdby r2

o SU Shls 50 12000l YoX S avnls was 95 Shhls rl auS (o,

So Shls cowl Wl puawss Jols> asSr3 whgo il > Lol Y anls

r1*x 5l S)lase r3es alyl) 5> X ,a Sl ) aS wowl X S avls was

(yox) b r2 s alyl, 5l y sislae plodi Sl @y aS s,9b ay 1l

Aol awls sg>9 rl abyl,) s



YA www.arsanjan.blogfa.com L oala oL

g 3 X = o - LJ_Q.L>'
Lo, 7 Y _
5
7
e 7
3

SQL vl



Y4 www.arsanjan.blogfa.com L oala oL

oawd DBMS sileMbl sla ebb sl oans aul)l Sla,l8l o5 i 5
Wby b gbb csa cowl 929 sy couwd 5l (sula> sla osls e
S o w>bb ) s b all) led aS Jglas wasl) @ G

35 39>9 il giws 1591 0,0 51 a5 0o s>l SQL s ol
SQL wheiws aliwgs | Ol sladald g Jgla> wlgs s Langr Aol

c S >l

SQL

Sl adayl, sileMbl sla bl S, 2 0SS Shy s)lusbowl Vb &b
Ol cowl oai s>l IBM @S i 5> 1970 JLw > ol ol wowl
Uiuaigs [ oSl abayl, Jao 55 5990 abyl, 9 uilsd s 0w s>lhb SQL
L DD swod

S

5100 59>9 i Heiwd Ll W osls L LIS sy SQL s

(SELECT,INSERT,DELET,UPDATE)

: Jlgw
Sl Cow ) C2 5o oSlw UGS aupi Cusog S 6,loni

S#STATUS S wsw Joe PROJECT Jio ol C2 ,SLuw aS S Jgasl
o SELECT(S#STATUS)
FROME S

WHERE CITY="C2’

c S
Sl adal, > > Project g Select ;| wwl saueli SQL > Select ,giw>

-CLLAJ|

Jls



Y+« www.arsanjan.blogfa.com L oala oL
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S vlinlpl cusog
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: Jgla> Sl Sjlxo 8,158 U
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o U oy cswo oad il 5> aS ol From S, ABC
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Select S name

From S
Where S# IN (Select S#
From Sp
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Jlo
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Select S.S name
From S
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From SP
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From P
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From P
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Select S#

From S
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Select S#
From S
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From S
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Jlio
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Select Sum (QTY)
From Sp
Where P# ='P1’
5l 538298 il cumig Hlase aS ayjel cows @ | (i8S aupi o)loi
Twld wuby aSibo Hlado

Select S#
From S
Where Status < ( Select AVG (Status)

From S)

¢ Cowl x> P Jgla> s 59>90 S ,pi slass
Select Count(city)
From P
Where Count (*)
From P
Select Count (Distinct city)
From P

Syl Cowigs | P2 aghd ulBaisS adgi slas
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Canol Cows a lado ,a Shy |, Ol Sl oas adgi Hlase 9 azlhd o,lois
Select P# , sum (QTY)
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Bi> |, lbw oy pudlss o o0)liS o Where aS ol JuJs

. Cowl Hlaw 5> Where Jio Group by > Having s



YA www.arsanjan.blogfa.com L oala oL

 Jlo
TS (s ddgi aeladY I Giuw aS gl cows | (lBaisS adgs aS
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From SP
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Select S#
From SP
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From Sp
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From S
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From S
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From P
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From SP
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59 wswou B> Ul HLST oS oslasuwl Union Al
LS
oslaiwl gi)5q5 S Select 1 ug> pu)lu Jhiswl g pusls £loix| khad
: DELETE ,Sloc
S byw @ub | b Ll sl (o Olgi o sgiws ol Ay
b Jga> (Sg, , aS Select giw> VM 5 5,5 Bi> wol>
QS w Wi L jlaw Delete 9w 5,5 v Jlocl
:Jlio
¢ 2SS Bi> LYYl eSS vlhujg asS | silelad
Delete
From P
Where Weight < 12

:Jlo
¢ 2SS Wi |, C2 ulSLw 3l 03wl Caws a4 3Jgi
Delete
From SP
Where S# IN ( Select S#
From S
Where City ='C2")
oS Wi> |, SP Jga> S
Delete
From SP

: INSERT 9w
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b b el g a0 55 255 Joax s b wleMbl Olgi oswo sgiws o0l b
3940 s pll LS Gl LU 5l acgoo
P# P name Color  City Weight
Insert
Into P( P# , City , Weight)
Values (P8, C4, 13)
> L pU Gidgr U Sl owiS s> Hlaso ) 1 18 aesd oudlysy Sl

Insert
Into P
Where (P9, Pns,Red, C3, 14)
:Jlio

S50 PP deas 53 1, S 50,8 wishd
Insert into p’
(select *
From p

Where p . color="color’)
Create table
polun Jga> puilgi (o sgiws ol lawwgs
Create table RI1(
P#  Smallint  not nau
Qty integer
Primary Key P# )
:Jlo
S50 R1 Joa= s | ol 5l oo adgi slasi g aghd ,a 38
Create table R1(

P# Small int  not null
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Qty integer;

Primary Key (P#)

Insert

Info R1 ( P#, Qty)
Select P#, Sum (Qty)

From SP
Group by P#
: (Us,S pKpy) Up date
J9a=> U,S iwlue Shy sgiws ol
: Jlwo
S alol olS 0 1) wlan 9 diud K5 0,9 aS (sileld P Jga> >
Update P
Set Wight = Weight +5
Where P. color = ‘red’
Jlio
DS aislowb | ol Hpi g 03l s 5y @ |, P2 ashd K5,
Update P
Set Color ‘Yen now’ , city = ‘nun’
Where P# ='P2’
Jlio
Aadd JudlS ax>lg Ve ) C2 e ULSLw oon adgi wishd slass

Update  Sp
Set Qty = Qty- 10
Where Sp .S# In(Select S#
From S
Where City = 'C2')
Caud> i SRay S1 ulBaussS adgi S
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Update S
Set S# ='Sp’
Where S# ="'%
Update Sp

Set S# ='S2*
Where S# ='S'

Joa> Wi> : Drop table
Alter table
|, Ol HlisLw 2wlgi wsw |y ool aislw Jud 55 aS (sJga> Hgiws ol
S Gawlbug
Alter table Sp
Modify (S# integer)
Alter table Sp
Add S name Char 15

Create index
:Jlo
S sl UGS aupi pU Sy, s index el
Crete index Abc On S(Sname)
Drop Index

ol @il aS Index  W8i> sl
Drop Index Abc

Any

Select p name
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Form p
Where weight= Any(11, 17)
All
BN LTI RC VISV WS §V
Jlo
OBaS 3dei dod ;I il cumiog aS 3 ghziwl [ wilBaiS aupi ob
Al »i854e2 Sl
Select s name
From s
Where status >All (select status from s
Where city='c2’")
o S s awlio el &li b VU aS wowl ol Jbo ool b Giwiglas
59 (s dae 2 guwlb
Select S name
Form S

Where status > (select Avg status from S)

(function dependency) FD sl sSiuwlg

)y sl SiwulgR abal, 5lx as s wbs LR all, 5ly avls was
oL "adsr abal, 5% 5l Sylaso L @ abul, ol Job s S| bhadg 3
il ,blio & abal, 5l laso

Jlio

o) s'-|)'| > |),g)' S# Ugiw U9 >)|> ML} Q\i;.uuLgCIty U_g.a_ws LJ_9.L>" 2
S,ls sg>qcity ol JhsdS#
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oSoo by 310 sl sSowwloS# - Lgiw LQty LeLwSP Joax >
Qty UgiwSP Jga> 5> >0 005Qty U 1uS1"WsoS# &b <5l 5> ol
Sl sl sSwnlgS#, P# Ugiw 9> L8

51 %0 aols wao ,a Lol LS AdS > Lol ol adsx S|
s sl sSilox b "Lyl abal, ol
(full function dependency ) JolS sl sSsuwnly

FFD

2l sSiauloR abl, 5X av 1 is LR abl, 5y asls s
25l aed b oo il anils sl sSiuulox b y,S1 5)ladelS
Aol anslyu el eSiuwloX o acgoxo

il S sl sSiiuwlgS#,P# avls wlew aSP Joa> 5Qty wgiw
vgiw 5l &b e aQty wgiw bl s)ls >9>9 &by LadS#,P# ;o <l5l 5>
w2l wSoawly Juds o 3l il sSouwly GB1L=S#,P# sla
olocig o S 4 dold Jlio > bols,ls se=>9P# ,Qty,S#, 0w JolS
9 wdo a5 ok el el @y wlwold Ue> Lol 51y Ssuuly Lsug=inls
s Jol8 Gl cowl asiunly w0 csug=inls o, locs

S name

/ city

S# q

status
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/ P
p— nam

L sala c@\..g\:g

cit

ght
col
or
Qty
cit

colo

\ 4
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NKY
d
Y
=
o;Lﬁ’ -~
T 5/ Eg
L Y
0
),,. /_pgrl—’,,
2y
FRKY L3
d | =
2 dS oy L
«— o s
d 9| D

1Sl Loy

Cwlsbw Oloyd csileMbl bl (s>l )5 b auld Gurigo 5l S

G axg L aS cowl ol b sobb shy ppo b Jlow &b
Joa> ;8 ;5 8 5,5 bbb LU Jsa> U s il o bli)l o b cusg>g0
wwo Vle> b Jlgiw ol Silw Uloyd oS o)y 1l Slaals ax
SP Joa> @y S Jga> 5l |, STATUS 0ld sp Jgla> )5 auS o9 . ads
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wleds & UBauS aJgi sl STATUS 3L wigo ol 5y oS Jéiio
- 9o 5SS

WVlgw o=y Wygw ol 5> pose Jola> a5 | SP Jglax puwilei (swo
-3l b X9 9 e 4 Sl Lo

w0 S seuine el apidl 5,05 5 sl ML Jgax aw ol S
-39 plul (e Joe 9 oS

O MSiuo

58 b oS aJgi ,a (DATA REDUNDANCY) b osls sSig3dl (i
. Cowl 000w LS Ol o LU udix ashs

Mio 39 cswo 1 0515 suai 55 sl gil el Jga> 5> (5859381 399 (o

- Cowl Joa> plod)s 9> pilice S1 500 wsls s
NULL VALUE (sgi soolan 5l wleMbl 5l wsasy wsls vl sy (g

owl 000w oslasiwl

'S5bw Jloy golaw

_— ol Jlio JSois @ S5Lw Jloy walizeo gl
1NF

3NF
BCNF
4NF
5NF

DR NF
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S
Ll w5l 9 asewd 2NF 0bes Sslasei dsewd] NF aS (suld abl,
o8 2NFg INF loi> aowl 3NF aS (ol adol, . s 3NF Solass

INF 0,9
iy Ll aogil Ul Lols wlxss plos S| eowl INF, R all,
LS aw 5l 593> aS s)ls g,6 ald 2l aS (g Mo ol 1y 4320
i INF 5900 oo JoSois (g, 4 olo, Jlw) yiSzeS

. Jiowd INF Jgla= plai ACCSS )s:

IZNF/o)S

S ue ol wvn ;8 9 1wl INF had Slg wowl 2 NF , Ralal,
Aobl acily JolS (sl sSiunly alol 1S L

euld 5 oo A sga> S 8,9

el Cumog oS o uo9 el (slol JUSSH P# S, Jgax il s
auwloCity austatus csuss 59 swo uasi Ul ,p i Sg,) 5l 03S aups
ol

Sy 9 Ml awwlgS#a, lasscity, status |,; wowws2NF first Jga>
syl b Siuly cowl slol 1S Olos asS#,P#

a5z S,50 Jolas @ |y Ol 5g.2NFewws2NF aS Jgas &by asiul sl
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S | status
4 >

cit status
y

39 S s o City Al LU S ussstatusals [SISecond Jga> s
Sl sJlogil Jga= ol 5> Uanlus Jae purly puse

:3NF 29
: bl 0S e aols wlas aos S| hidy ;S| owl3NF,R abul,

ils aiuly ;5538 @ "Wlsso(wll
il asils JolS csaili (sSimuloR bl (sdol 4JS b (0

a plas ,acity, statuseslaald 1 woww (B3NF)  Second, Jga>
Bl aawly pd a0 Vlasgs bl 3,1y JolS (sl sSiuwlgS#
U oS w0 iz Jga> 95 @ |, Ol 5. 03NF second Jga> asiul oSy

M) 90

:heatha a8

35120580 5 s | @ewlA,B,C ato acgazo auw Shls asR alul,
abnl, 95 @ R aluyl, ewlgi o olST Ll aiwuldA ~> CoA B
S as525R1(A,B),R2(A,C)
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R(A,B,C)

R1(A,B)
A— B .
B C R2(B,C)

:BCNF 0,

el aS 590 s Jglas (X939l ccL3NF @y Jgla> ws,S Juaws
s ul 5 Ly seai s wleMbl bl Joe s piuaw ublS sl
Do odlaiwl wleds a4 d osls Mg Joe 1L

:b)gT So>gs JSaie Cowl Sow 505 3)lgo ;33NF 0,9

il 1,00 38 s bl abal, cuds(wal
Al S adayl, LU Slaads aS (sadg(w

Aol ansly wes ol ;000 LS sla oS as sadg(e

: Ul i

JolS sl sSiawly Ol U %505 avls cino aS (sl aols was 4o
aieS Uliao,id 1wl acwls

9 (S0

— <80 ol 53 3l JolS el sSiumly B WA (s

A B
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9S8 s Vlioyis A @

iy 2ol LS S Olisoys o LS| bhad ¢ S| cowlBCnf R alal,
ool Al ayulS adS a4 avls wleo plos

] S S 1S 5l Sy 395 wslol ALS

aS Sl anl, ;o g >¢ adlgx ;UBCNF 2Lwlu3NF as sl ahl,
Cw|3NF "loui> L uUBCNF

Soanly sdo wls (Ul S aS avls s 95 Joax oy Ly S
. 59 Adlgs BCNF Joa> ainiwl anwls sail

. 35S o SySel> Jglas aus5BCNF



