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I - Modification Anomaly 

2 - Propagating Modification 
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3 - Data Security 
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d~L.a;I ,ci4_ I.; P2 ;,...b,; ,01..Ja; 0~ .;:. ~ 4 r. J '-"' f. .:r..I ~ 0:. .;J T ...:.........~ sl.r. 

A:...:--.;:.~ I.; ..;ig ..c..!.J) it; Jo:..?~~~ ......1:zi J..' ~~I.; C.r..:.li.. st>.~.f> 

-~JJT ..:...-~ ..,lj_;I:. .;I} 0~L.a;I iJ..I 

. ..,ljlo...1..!. ~ J) S2 .k.... y ~~I:-! IJ dl..Jai it; : Q2 

d~l...a;I ,ci4_ IJ S2 o..c..!. _,; 0ig ..c..!. J) 0~ .;:. ~ 4 r. J '-"' .r. .:r..' ~ 0:. JJ T ..:...-~ sl.r. 

;i°} 0~l...a;I J..I ~:. ~ J:. ~ IJ dl..Jai il; Jo:._?~~~ o.J.:...,;.J} J._I ~~I) 

·('"'!JJT ..:...-~ ..,lj;b 

.:. ;! 0 J.)4' ~ 4 I.Sf'.\..!.. Sl.lS' 0~ ~; t.>V. r. J '-"' f. sl.r. ~ ~ls" o..UL!... 

~)~~~ 

~ P3 .i....hi 0~")1.1.1 r_;:. sl.r. Jl5:.!.1 ~ sl~ J..M ;:. ~ L.s4 o..ul..!... ~ 4.~ 01...A 

:. r. J ..:-1 4:>-J_;:, I; 151......k; ~ ~ S4 4. J ..:........1 o..l.!.,; ~ J) i:,\.S" .J.:...,;. J) jl ~ ~ ..b.... j 

.:.;1..,lj S;~l; r_;:. 0~ ;:. sl~ J...l..o i.:t..1.r.~ :.;1..li 



.J~ ..:.,,~ 

jl I; .,slo..t:...!._,j ..::...~)U.1 .6:.;T ,J_,~ r-.:5 .jl>. I; .,sl.u..k; f' ..;:_,~)U.I ~lj'if J...1.A .:r..1 ;.) 

. .);1..li LS;~\.; .jl>. ..::...~ ;.) ...>14 J...l.o .:t.. 1 .r.~ -~~ J ('":"1'~ ..:_...,.) 

t::~f ..:.t~ 

JdU .:t..1 J~1 1.5l_r. ,~.) JdU ~ ~ 1.5" _,J:. jl I; PJ ~ &; ~I~ ~ d"} 

o.Ll. ~ ._f ~ ;.) ~ .v.ki f' ..;:_,~)U.1.Jp.; ~.) JdU I; •.f ~ ..::...~)U.1 ~ ~\S" 

~\S" ,~.) .r.::fj i.>;L... ~ .JI_,.; jl I; S l o..t:...!. _,j k ~I~ _/1 ,~ _; .:.r.:""" ~ . ..:.....I 

o.Ll. ~ ._f ~ ;.) ~ f.! o..t:...!._,j f' ..::...~)U.I .Jp.; r-.:5 JW:-1 ._f ~;.)I; .r.::fj .:r..I 

_r.;;.. (.~I ~ ..s.il:i -' .) ;l,.l; .) ~ .J L>;~t.; (.')\.pl ..::...~ ;.) ,1.514 J...l.A ;.) .:t..1.r.~ . ..:.....I 

~f.ri~ J.J.A) ~ ~ 1.5f4 J.J.A) ~b:.o (\-A-r-T' 

~ ~ ~ ~l.J; 1.5jL...d~ 1.51.r. ~ 1$' ~l.J""...U... J...1.A .j"j.>.. .r. ..sl4 J...1.o-' 

. ..:.......I ~t:.. f.! ~ ~ ~ ~I_,; 1.5 j L... d.:!, 1.51 .r. ..\..!.~if "":--" t:.. 

. .) ;l,.l; .) ~-' (.')\.pl -' .jl>. 'CJ.) L>;~t.; ,1.514 J...1.A ;.)- 'I' 

1.5f4 J.J.A) ~la.a (\-A-r-t 

. ..:.......I ·~ ;~ 1.514 J...\..o ;.) ~_,;...,.1.; .r. _, 1.5jL...a.)~ _, l.?"1):> - ' 

1.5jl...a,r.>-.l ~~ .6:=- ~ Sl.lS' IA _f .;1..;.1 jl dA: .... I J:b ~ 1.514 J...1.A - 'I' 

,\Ad.) .~~ ;l::>L... ;.) JdU .:r..A ,_,) i~I ~ _, ..:.....I ~1_, \Ad.) 

.,.l; Y,if ~IJ"' jL ~ .J~_,;...,.t.; .r. _, .Jb-1).. 



'5f~f_, J-M> ('-A-T' 

'51~f _, J-M> '-"'L.if ( '-A-T'- \ 

~.)?." Y' jl ~ ./' lSl.r. J...i.. ..:r..' ).) _..!,; Y<..S" ·r.?-~ JJI~ J>b J.l ~d.) 'lS'~') J...i.. J.l 

J~ lSl~I; J...i.. J) ~ . .) Y.<..S" ci f )a; ;.l 1_r... JJ~ ~ lf;:.) ?." Y' 0~ ~IJ; ~ J 

:..u..)<..S" .:JL:..; I; \.. 4 _,s' 

Supplier Part 
S# Sname City P# Pname Color 
SI -Wai 01_,..; 01_,..; Pl 0-"T.d ~ 
S2 c:.>IA.).P- 01_,..; P2 ;j'l..;T ~ 
S3 -Wai.)~ .)~ P3 c)~ 1.5"" .,b 
S4 . _r.11 ) . c)~I P4 . _,n r ..l.A.... 

SP 
S# P# 
SI P2 10000 
Sl P4 3000 
S2 Pl 2000 
S2 P2 4000 
S2 P4 3000 
S3 P4 3000 

iJ~ ~I; J ~ J o..I.:..!. J) lS~.) ?." _,.. j1 ~ ./' lS1.r. ,~ i.s" o..U.\..!... ~ ;_,h;w 

.~I o.C ci _}'_,la; J.l 1~ J_,~ ~ (J-_,j) -Wai-o..L:.!. J} 

\.S'~'J J-M> .,~ u,ru,r ~~ i..r-'.t. (l-A-r-r 
=~~j~~~ 

:~~_,la; ;.l I; J:.i ..:........i ~} lS?." J iJ" .r. J.l 



. .:>;JT ..:............1: ...1,;I..:>-J} I; P2 4....k! ..5' I; ..jlf .L!.J} o) ... ~ .Jlyl..5"' ~I; ~SP JJ~ ;.:> 

·r-? ~1.r Supplier JJ~ ~~ts' .:,,If .x..,;, J} .:,r..I ili .).:> JJ T ..:............1: -sl.r. 

. ...1,;lo..l.!. ...:>-J} S2 o.x..,;, J} .k.... y ..S- ~~ 1.J J~ ili :Q2 

1.5l_r. . .:> ;J T ..:..........~ ...1,;lo.J...!. 4::>-J} S2 .k.... j ..5' I; Jl...W o .JW 01y 1..5"' ~I; ~SP JJ~ .J_, 

·r-5' ~l.r' Part JJ~ ~~ts' ...:...t...W .:,r..I ili .J.:>JJT ..:............1: 

.J~ J ~L.:... ...:...~ ,~} I.SY:- J (J" .r. J_, .:,r..I ~t::; 0.:>;JT ..:............1: 1.51.r. ..S- .J.;S 1..5"' o..u.L.:... 

. .:> _,:;. i~I ~ ~ 1.5lo.:>\ .... 

~.J~U~ 

1.51.......W ~ jp ..5' I; S4 ...L;;l.. 1.510.x..,;,J} ...:...U-')U.1 01.f"l..5"' ~I;~ Supplier JJ~ ;.:> 

,.:_..I • ..i..:.; ...:>-J} 1.51 • .x..,;, J} .k.... y j.f-J" ..S- I; P3 ...:...U-')U.I Part JJ~ ;.:> J .:-.I ...:>-J_;:, 

. .:>;IX -.>;~li (_J.:> 0~ ;-' 15\~\.J J..\... '.:t..1.r.~ . .:>_? .:>)J 

i..S.l> u~ 

~~ ...:...J~ lf.-1.J.:> • .:>_? ~.1.- Supplier JJ~ J.:> I; Sl ...L;;l.. 1.510..A:.!.J} ...:...U-')1.1.1 01.f"l..5"' 

.:_...._, jl 1.51.......W ~ ...:...U-')1.1.1 JJ x_,.;. ~.1.- ~SP JJ~ ;.:> Sl ~ .kY..r i.Sl+!-J} 4:JS' 

If.I J.:> . .) .J' ~.1.- Part JJ~ ;.:> IJ P4 ...L;;l.. 1.51~ ...:...U-')U.1.Jlyl..5"' "-;-:l j ~ ~ . .)JJ~ 

~SP JJ~ J_, P4 ~ .kY..r' i.Sl+!-J} ~ ~~ ,tAo.:>\., l..SJ\.S"jl.... ~ 1.5l_r. ,...:.,,;~ 

.j,1.. ...:.,,~ ;_, 1.51~1.J J..\.....,...; . .:>J;~ ..:......,.._, j\ 1.5\0.x,_;,J} ~ ...:...U-')U.I JJ .,_,;;. .j,1.. 

. .:>;IX I.SJ~\,; 

c~fu~ 

jl ~ J_, ~ l.J .r.::fU If.I ~ts',~_, .r.::fU ~ ~ l..s"" ):> jl I; P3 4....k! &J ~T 1.51.r. 

i.S.Jl.... ~ 01_,.; jl SI o...l:.!. J} _,..;. .r.::fU 1.51.r. ,~; ~ "-! ·r-5' Jt.os.I Part JJ~ 1.5lA _,b.... 

. .::.,._; oX _,.!. .r=-- C.')\..pl ~ 1.5jl:' J ~_, .r.::fU IJ Supplier JJ~ 1.5lA _,b.... jl ~ ~ts' 

. .:>;IX I.SJ~\,; C.')\..pl ...:.,,~ J_, 1.5\~\J J..\... ..,...; 



1..Sf-4 Ji.Mi~~ 1..Sf~f; Ji.Mi~~ (\-A-T'-T' 

.r. .1 J_r--) ;, )...t,; ;, Y':" J (.')L:.I J .j.,b.. '(.J;, ISJ~L; 151~ J...L. ...L;.;l.. _;:.; 15l~IJ J...L. ;:. 

J ~ ~ ~ .k:IJJ 15jl ...... :.~ 15l_r. 15\~IJ J...L. .(...l.:...!.4 o...l.!. i..?"1)> i..5-' ;:. ~ JJI~ .6:.;T 

o...t...s- .:.r> J:. 151~ J...L. ~ ~ 151~1; J..lo •..:r.,1.r. •J~ . ..:.......I "-:-"L:.. )\...lS' ~ ~ ~ 

. ..::........\ o:.l.... J~ .JT 15jl....o:.~ J i_?-1}> - ' 

IJ .J~j.._.t; .r. J l.Ao:.b .~ ~ .Jb-1}> ,~:r.fa iS~ J:. T ~ ~IJ i~ ..:...k. ~ - y 

.JS i.s" .j\..... I.Ad;, ~:r.fa 15jl....o .r.:>-':. ..::..\.;?. 4 .J..L!, _;f .);, jl 



J.ai'5~P 
~) ,~b il.; 'U:~b o;W)0~~b ..;:.,~)l.1:.1 J-L!. \Ao.)b ·~~ r-=-" ~ -\ 

0~~b ..;:..1_,.....; J (if).) ..b-1_, .)l...L.,j 'ifJ.) il.; 'ifJ.) JS')ifJJ.) ..;:.,~)1.1:,1,(~b ~ 

J..L. J ~14 J~ ,~l.t'.J...L J..L. 'J.~ ..;:.,~)l.1:.1~b./'}4 . ..l!.4if ~if)).)).) 

. .J..?' r-; \Ao.)b .~~~I ~1.r.1; ~l~I; 

:0~~b ..;:.,~)l.1:.1 

<;.J:::;"'IS' J ~J"' \Y\Y)

(~;l~l..:>- J l..r'1' j J A· \ • \ •) -

<;.J:::;"'IS' J ,j-> J w .... )-

:if JJ.) ..;:.,~)1.1:,1 

<r., \Ad.).~~., 'f'f·. )-
<r., ~jL... vt.; .r.., 'f'f. ")-

(Y J Jo~ f-:"' J 'f'f • r')-

(r' J 4 J 'f'f•'f)-

(Y J ..;:.,~.)1 J \Y • • )-

:..;:..I_,....; ~ .1 J'..t' ..;:.,~)l.1:.1 

. ...:.......1 ci.f \Ao_,.....; \Ad.)·~~ ifJ.) ;.) ~-

• ...:.......1 ci.f \Yo_,.....; \Ao.)b ·~~ if P ;.) 1_,.aij

. ...:.......1 ci ./ '":_,.....;\Ad.) ·~4 if).) J.) ,J->

• ...:.......1 ci./ '. o~ Jo~~ if).) J.) .J->-

. ...:.......1 ci_/ Ao~ ~jL.......,.t.;_r. ifJ.) J.) 1_,.aij-

• ...:.......1 ci./'. o~ Jo~~ ifJ.) ;.) l_,.aij-



:J;y ~ J_,J.. ~ 1; s1~1J .J s14 ,~1.J"'...W.... s\Ad:J o~4 slfl.M J:i ~ ;:J 

.J I.+!~ ..:....L- ~ s14 .J ~1.J"'...W.... slfl.M ~.r.- _r.>-1 slfJL.. ;:J .~:Jb ;I}~ 

1.f.?."-:1; sl~IJ sl.Ad:J o~4 _,...;b- Jb- ;:J .J ...:......I o...W. f' -lj;b lfJ...l.o 1.f.1 ~ ~l-... 

sl~1; s\Ao:Jb 0~4 "":"'\:)' 1.f.1 ~I~~ ~T jl . ...l.::......,I d.A.:. ... I :J;y l.$1.Ad:J o~4 

~_,.:..; IJ ~T .r. f'b- ~I_,; J sl~I; sl.Ao:Jb 0~4 ;:J :J~y r-::"\.i. ~ 1.f.1 ;:J ,...w,~U" 

·r-? U" 

~f~f.J ~~o~f~ o~~ ~lAo (Y-\ 

. ..:.....\A~I; ~ JJI~ jl :J J...b...o s1~ ~ ''51~1; o:Jb o~ 4.r" 

o~ 4 ;:J • ..:........~ _,:- J \A)- J.-L.!. s~ j:J J;l::>-1... ,~I; ~ JJ~ .r" :" ~f .J ~ Jj~ 

cif fa ;:J JJ~ ~ ~:J~y ~\..:..o .1~;1.~ .::...,_:Jy:-y U .r" sl.r. sl~I; s\Ad:J 

J 1.1" ;:J i:.i\..:..o ~l;)~t .::......; ~I; sl.r. J JJ~ ~ ~b .::...,_:J y:-y s1.r. $ .:J ,;.U" 

I - Relational Database 

2 - Table or Relation 



~I;~ ~~r.Y ~ ~~t..; J_,~ _,k.... r -~Yif ci_/ J2; ;~ JJ~ ~ (~b 

_,k... _r ~ J .J:5 if ~ j I; ._,...l>- ,.s~b ~ , ~b JJ~ jl _,k... _r $ ..:_.....\ ._,...l>

i} ~ J_,b )~ ~ <fJ~ ~ )~ ~ ,.s~b ~ii,;~ 'ii,;~ JJ~ jl 

. -""~if (JL!..i I; ~ 

St:.. . ..:......1 ~~r.,,,. tf i..>l+t/..J jl ~ ~~\,.; J_,~ ~ t.S~? jl ~ .r :1 ~Y..-' 
course J (~bi\,;) name ,(.s..~b o;W) st# t.S~? J-W. ...l.ilfif ~b JJ~ 

• ...\.!.\.. • "b ( I --: .t::;, ) . .}":"-' ~ ) 

student 
st# name course 

VA•' ~I; J-;T . . IS' .r )':::;° 

v°'.,. .s.. L,.;) l:-- ? 

A•'' ~1) ~ ? 

A•' y Jy;...;lj} ? 

(V°'•Y-~W.; ~ - _?>) '51:udent JJ~ ;~SI!.. . .x...t; J.l; ~I; JJ~ jl _,k... _r:r ~u 

. ..:......IJ.t~ 

~ }..J r-:A\A.. J _,k... ~ J.t r-:A\A.. ,JJ~ ~~I; r-:A\A.. 'l.Sl~I; 15\..t.o~b o~~ )~ :E Jj 

• ..l::...A j;I t"" Sl. IS' (J? ~ 

:JI!.. ;Jl_,:s- ~ . .x...t; JJ~ 0T ;_;~I; JJ~ ~ i..>4-4l; ~ .J•:>:•·,/' .U~ 

Body( student)={ <VA• ,,~I; J-; T,; .r.:;ol.S">, 

<V°' • ,. '.s.. L,.;) l:--.?, 

<A··,,~I;~, _r.>, 

I - Attribute 

2-Tupple 

3- Body 

<A• •Y,J_,.,.; ...;lj),_?>>} 



Header(student) = { st#, name, course } 

~ J::i S\.:.. ..i.:..l.i ~IJ ~ JJ~ .:.iT ~ ;::i I; JJ~ ~ ,.st+/ }.J ::il..u.; r ~l.J ~ ~ .J~ 
.~Ir Student JJ~ 

.:.iT Jl:.._::i;\5" IJ .:.iT .:....1:>- jl .Ja-1 /' ;::i JJ~ ~ ,.sl.f.41; ::il..u.; :£ ~l.J ~ ~li.?.~.Jtr 

;::i 1=;.J"" ,~I;~ ~4::i;\5" . ..:......If 8tudent JJ~ J4:i;lS .. S\:.. . ..i.:..l.i ~I;~ JJ~ 

. ...li_,;.l.S" c_J::i .:.iT ;::i i.s..l.f.41; ~ J 0.b- JJ~ jl i.s..l+41; w1::i .:.i~ ~I JdU Jb-

f' .. ljl ~ fl ::i;l:i ~t; ~IJ A i.f }.J ~ B i.f ~J ,JJ~ ~ ;::i :
0 ~u ~I_, 

.:.... J~ IJ r _,.A.. if.I . ...l..!.~ .c:.!.b ::i _p.-J B i.f }.J ,.sl_r. ;l..lA.. ~ JS'l..b- A i.f j>_J ,.sl_r. ;l..li. 

.::i _,:,.IS" o...l:--L; B ox..S ~ A ,.:..,. ;.,- ~I J7 .~::il.S" .Jl.!.i A~ B 

I - Header 

2- Domain 

3 - Relation Degree 

4 - Relation Cardinality 

5 - Functional Dependence 



st# ~name, course 

~ c; ~ ~ ~ J r\,; ~~~I; Lo IS-~b o;W /t' IJ.Y"; ..:.......1 ~~I; cJ..I 

(..l:.S" ~ ..:...:. ) ~ ;.:i ~ ~b /t' ,.~b ~ j J.:b oS' ~} cJ..I ~ ..:.:ll) ..Lil.. Jif 

o.;W /t' IJ.Y"; ..Lil.. .r. r\,; J.:i ~ I; Lo V• \ \\ \ IS-~b o;W ..$" .:i.;l..Li .:i ..P." J 0\5:..1 c.f..I ~ 

.h_...; ..:....,..\ ~b ~ ~ j, .J'.~ 1$..~b 

st#+name~ course 

IJ.:i;JT J ..LiL..;if ~ c; ~ ~ lf.:.i I.; Lo 1.S-4.:.i ~st# .Jy, ..:.......1 ~ ~I; cJ..I 

& - •. ~ ~ ...:.,,\~ jl t".>lkt '51.r. W }'I J\:... IJl_f.P ~ . .xS ~~I;~ j-j !JI ;w ;.:i name ls' j,.J 

cJ..I '...l:A.:i .;I} .~b J- j_,..T ..:-....,; .i..:.... .;ts' ;l:::>-1 ;.:i I.; .:i y>- IS-~b o.;W ~ .:i y>

o;W ("-"'ft J~ . ..LiL...;if w ..:..~')U,I ~~I; J-j_,..T ..:-....,; .i..:....;ts"' 'l.S-~b o.;W 

.i..:.... .;IS' 'r\,; J l.S-~b •.;W cJ..I i.:i~ '...l:A.:i ;I} '5J .;l:::>-1 ;.:i I; .:i y>- r\; ("-"' J l.S-~b 

. ..Lil.. Jif W ...:.,,~')U,I ~ ~ I.; J. j_,..T ..:-....,; 

st#+name + course~ course, name 

if IS-~b o.;W" .J.J_~ l.S-~b oS' ..:....,..1 cJ..I J!.- ~I_, .;.:i !..:......I ~~ ~I; cJ..I ..:...-..,., 

LL..."~~ .J' ~ C; Jr\; . ..:.......1 }.J::;"ts"' .J' ~ .i.:..!.; J i)s- .J' r\; NA•' 

.~L..Jif ~ .i.:..!.; ~ J rli ~~~I.;.~_,:.;. ...:.,,~')U,I cJ..I 

name+course ~st# 

l.S-~b o;W ~ ~ 'i.._,) ~ .i.:..!.; Jr\,;~ ~b ~.J.P."..:-...:} .:..-;.:i ~I; c.f..I 

~ ~ J::S' ~ .fA .8..; ;.:i .:ii; i)s- r\,; ~ ~b ...... .:.-I ~ ~ ·r----;~ ..l.>IJ · 

·t:"""Jif ~ IS-~b o;W .._.. ~ .fA 8; J .:ii; i)s- r\,; ~b 

name ~ course 



~ ·r-:-J~ ~ d.:.;.J ~ ~ ~ LJ) ii,;~ ~b ~ .:i~ ~.::.-.)::.~I; -:r..' 

~ ~) 4- ;::. ..S' ..i.:..!.4 ...::.!.\::. ::.y;-) ::.\.)~ii,; 4 ~b .._. o~b ;:l .:...,....\ J....... 
·r-:-Jif ~ d.:.;. J ........ ~ ::.I; ~ ii,; ~b 4 ~ J:.:5 ~ 

,.::_.,,\ ..:..5 r- ~ .:i1..c... ;ts' .:..ils>')IJ,,I "-! .l:. Y.r ..S' employee JJ...\:=:- ~ ~} :r Jl:.o 
:..l.!.L 1.~,,..1.e. 1.w, 

. If- '-" 'f:J .r..J If 
Employee (emp#, name, family,Id, birthDate, birthPlace, address, SSN) 

emp#~name 

(.::.)::. ::.~ ~ o) ... ..!. ~ ...c...;lS" _;A) 15...c...JlS" oJW :emp# 

...c...JlS" ii,; :name 

...c... JlS" J ::.lj\>. it; :family 

..... L:....Ll OJW:ld 

..U j ~J\; :birthDate 

..U j J-- :birthPlace 

..:....; _P- J-- i.r J:l T :address 

...c... JlS" ~ o;W :SSN 

·r-:-Ji..5'" it;~~~ 15...c...JlS" o) ... ..;. ~ ~b ~ .:i~ .:........1 ~ ~1J -:r..' 

emp# + family~ld 

~ ~ J ::.lj/1:>- ili ~ J i.>..L:..o ;ts' oJW ~ ~b ~ 0~ ~I~ ~IJ ~I 

oJW ~ ~ 1J t.. ~~ ~ i.>..L:....JlS' o).-..:. ,~1_, J::. ·~Jr..s-" "'°t.:........t:..;. OJL......!. ~ 

.::.JJ T ~.) ~ .Y. 41!._. If-' J.) IS,.r.dU ~ J .)\yl> ili.) ~ J J ..l,;L.., Jc.S" -'.>-IJ 4,.l:..,.,l:.;. 

SSN ~emp#, name, family,Jd, ... 



~ ~ ~ .)\..jl... ;::J ...b-IJ ...l.:.,.;\S"' ~ ~...; J-4 o) . ....;. /' .:_,Y." ..:.....,..\~~I; ..:r..I 

o;W ~ ~ ~ ~ o;W ~ ~b ~ -:r..'.r.~ .-6' l.5"' --~ ;p JS' ;:. I; ~ 

·r."Jl.5"' ... J 4A\.:.....~ c;W ~ ~ ~ •J :.t_,;b- ii.;~~~ 'ii.;~~~' 15...l.:.,.;\S"' 

Id +birthDate+birthPlace~ emp#, name, fami~v, ... 

I;~~~ J.l_; j-- J J.l_,; ~Jt; ,4AL.\.:..!. c;W ~ j .:_,Y." ..:.....,..\~~I; ..:r..I 

d} ~b 4 ..:r..1.r.~ . .J.:5' if ~ I; .:.,\.. jl... .)l...l.:.,. ;IS" jl ~ ~ Li...... J ;_,:.S JS' ;::J 

~ 'il; ~ ~ ~ ''5...l.:.,.;\S' c;W ~ ~ ~ J.l_,; J-- J J.l_,; ~Jl; •vi.:....\.:..!. c;W ~ jl 

·r---Jif ... J J ;;,l_,;b- ii.; ~ ~ 

name + family ~ Id 

c;W ~ ~ ~ l..J) ,if ;;,ljb- it; J it;~ ~b ..:.....,..;;, ;::J ~ ;,;Y." ~~~I; ..:r..I 

~ i..;T it; C' ...c..!.4 ~b ::Jy:-J ...l.:.,.;15" ..:r..~ .::.S _r,. ;::J ..:........1~Si.:..·r---h~4AL:......I.:..!. 

Id + birthPlace ~ name 

j-- C' ...c..!.4 ~b ;;,y;-J .)\..jl... ;::J ...l.:.,.;\5" j.~ ..:......I~ .:_,Y." ~~~I; ..:r..I 

J.l - '-· 4..<L:......\.:..!. o W · ·•b ..::........;;, ;:, L · I L:.. • ..L!.L ;_;L..S:, 1.:T ~L:......\.:..!.. W J.l • Yi.r-J J i..r" J .1.T-f.. . .'1" J J y 
" _,,.., , 

,:,IA ...U_; J-- J VA' d...1.:.....1.:..!. c;W ~I;;,..::.........) ;::J 4 $ ·r."J~ ..b-IJ it;~~ L.J) 

·r---.r. ~ 154-oli 4 ...l.:.,. ;IS"~ ~ ..:......I ~ 

Id ~ name, family 

C' ...c..!.4 ~b ;;,y;-J "5::J~j .)l...l.:.,.;15" .:.,\..jl... ;.l ..:......I~ .:_,Y." ~ ~ ~I; ..:r..I 

~.)~..::........\~VA' ~\.:......\.:..!..) .... ...::.~I:...:...,...,;:, ;::J 4 Si.:.. ..L!.~ .:_,~ ~T ~L:......\.:..!. o;W 

·r---.r. ~ J ;;,ljb- "5l+ol; J t+-t; ~ ...l.:.,.;\5" 



I : .>#" .i.,... 
~IJ i:.,T ~ JJ~ 1.5'+.f J.!J .r.L.. AS'..:......! J:r._J ~ ~ ~ jl 1.51~~ ~ .r._,,.. 

.. J..;;b~I.; 

st# 
st#+ name 
st#+ course 
st # + name + course 

emp# 
emp#+name 
emp#+ family 
emp#+address 
emp#+name+family 
emp#+name+address 
emp#+name+fam ily+address+ ... 

: jl ...w ;L~~ student JJ~ 1.5\A~ J'.r' : l Jl:.o 

Id+birthDate+birthPlace 
Id+birthDate+birthPlace+emp# 
ld+birthDate+birthPlace+name 
Id+birthDate+birthPlace+fam ily 
Jd+birthDate+birthPlace+emp#+name+family+ ... 

SSN 
SSN+emp# 
SSN+name 
SSN+family 
SSN+emp#+name+family+ ... 

I - Super Key 



A J;.,_J "-! B J;.,_J ,.fv:_.) ..::..._;~ "-! . ..L.!.4 ..:.;.i_, ~\; ~.IJ A J;.,_J JS'"-! B J;.,_J 

"-! l:;i; J ..L.!.4 ~b ~t; ~.IJ A J j.i_J "-! B J ./!.J \'JI ,/1 .)_;I~ Jets'~\; l.J.:-h 

. ..L.!.~ ..:.;.l..l.i ~t; ~IJ 0T j1 i) ft- rt:!' 

: ' Jt!o 

st# FFD > name 

~\; ~IJ 0T jl i}?. G::f' ~ J .);b ~\;·~IJ st# J;.,_J "-!name J;.,_J t.5' 1,r. 

(..:.,._.I~~ ..J.!..... ..:r.I .::.-I~ ft-~ st# 'y J"""l 0.P.") .);1..l.i 

name+course FFD >st# 

t.5' .:.-I ~l.J c.:r..1..r.~ .)_;l..l.i ~\; ~IJ name+course "-!st# 0.P." ~..::.-;.)~I; c.:r..I 

. .) ;1..l.i f.1 j.-\S'" ~\; ~h 

name FFD > cow·se 

j.-\S'" ~\; ~IJ c.:r..1..r.~ .)_;1..l.i ~\; ~IJ name"-! course 0.P." ~..::.-;.)~I; c.:r..I 

. .);l..l.i f.1 

st#+ name FFD > course 

c.:r..I JJ .);b ~\; ~IJ st#+name ~course J.l!.J ,~IJ ;.) -~ ~J.) ~1; c.:r..1 

: t.5' 1,r. ~ Jets' ,~\; ~IJ 

st#~ course 

I - Full Functional Dependence 



._:r..1..r.l:: . ..) ;I.) c..s"'!\; ~IJ ...:-I st#+name ~ j-_J jl _;?. .iS" st# ~ course ~ j-_J ....,...; 

·~ J-l5"') ...:.....,.! I.;?. ... J=-.,h '..) _,.:>;- y ~IJ 

emp# FFD name, familyJd, .... 

:r J~ 
:...l.:i..)l..,.:. J..~ ~IJJemployee JJ~ J:i 

..,t;;b c..s"'!t; ~IJ emp# ~ ... J Id J family J name 154-f :r_J .:.i_,:;- .;.......I~ ~I; J._I 

J ..l..!.4 4:.!.b ..) r-;-J ..,t;lj ~ _; :r:- ~IJ ._:r..1..r.~ ,..) ;b .. ?. 6::. 4-:J emp# .iS" ~T jl J 

• ...:........! J-15"' ,~IJ 

SSN-F_F_D-+ name, family,emp#, .... 

c..s"'!t; ~IJ SSN ~ ... J family J name J emp# 154-f :r_J .:.i_,::r ...:-1 ~ ~IJ J._I 

~ 15j~ J ...:-1 J-15"' tj jl ~IJ ._:r..I 6...:. .JJ..t: '..)Jb .. ?. 6::_ ~ SSN .J~ J .i.;Jb 

. ..);1..,t; l..S"'JJ". 

Id +birthDate+birthPlace FFD > emp#, name, family, .... 

~; ~ ... J family J name J emp# 154-f fl.J l'..>y;- .:.......I ~ ~I; J._I 

~ Id j!.-) i:,,T jl J?. ~ ~ JJ ..,t;;b c..s"'!t; ~IJ Id+birthDate+birthPlace 

..:r..' ~ ..,t;;l..,t; c..s"'!t; ~IJ (birthDate+birthPlace ~ Id+birthPlace ~ ld+birthDate 

• .:.......1 J-15"' tj jl ~IJ 

emp#+name--FF_D~ family 

emp#~ family 

1 - Partial Dependence 



~I...,..; _,,1 1.:. ~\; ~IJ ..:.-I emp#+name jl ~ 45' emp# ~family ,.J..,_,, c..1~ ~ 

. .::__..; J-lS' J .:......I i.) _r. ~\; ~IJ ,~\; ~IJ 

Id +birthP!ace FFD > name 

LL... -.M ,,;1...1.i ~\; ~IJ Id+birthPlace ~name ~~I 45' I~.::__..; .::.......1 ,, ~11 .:r..I 

_,, ;1...1.i ;.! J.-lS' ~\; ~IJ 

SSN +Id FFD >name 

SSN~name 

.:......Ii.) _r. ~IJ .:r..I...,....; ,,,1 1,, ~\; ~IJ SSN+Id jl i.) _r. ~name ,.f..,_,, ..:...;~ ~ 

. .::__..; J.-lS' J 

Id + birthDate + birthPlace +name FFD >family 

Id +birthDate +birthPlace ~family 

...,....; ,, 1 1.:. ~\; ~IJ Id+birthDate+birthPlace+namejl i.} _r. ~family ,.J..,_,, ..:... ;~ ~ 

I - Candidate key 

. .::__..; J.-lS' J .:......Ii.) T:" tj jl ~IJ .:r..I 

: 't~..UlS' w}S" 

• ..Ll. Li iJ..Ll. 4..0 -j.:;. l.1.i 45' .:...... I . ,. ..us' I ..1.o ...1.i lS' ..us' . r..r. ...,. • A_,... • • 

:.f..,_.) dJ~ ~ ~ J 

. ..Ll.l:-i .J..}S" .r._,... iJ T jl i.} :r:-~ 45' ..:.-115.>..}S' ,r._,... 

;.f..,_,, dJ~ ~ ~ J 



l~..lil5'" .J..}S' ~ st#+name i)J ~I l~J.i\S"" ~ ~st# ,student JJ~ 1~ :, J~ 

• ..L.!.~~ I~ ..lil5'" 4 ~ ~ t+:; ~ ,~I .:,, T jl ~ ~ .iS' st# .:,, p;-~ 

: jl ...l:,j ;~employee JJ~ L>l.r. I~ ...lj15'" LGl,.,..J.}S': r J~ 

emp# :' L>l~...lj\.S"' ~ 

SSN :Y L>I~ ...lj\.S"' ~ 

Id+birthDate+birthPlace :r L>l~J..il.S"' ~ 

\;.or .J#' 
J.dS' iJl.f&- ~I; l~..lil5'" LSlAJ.dS' jl ~ ~ .r. ~b- ~I_,.!.~~ y ~I.Ad~ o~~ C_,b 
J ~t...t:..!. LSl.r. .iS' .:......I ._/ :,._J ~ ~ ~ jl LGl4>-~ ,~I J.dS' .J.5 ~ '-:-'!>.:ii ~I 

- ..« _,,., 
.tl:-J ,~b o;W ~ ~~~;I} o~l.A;:....I ~J~ ~~ ~ LS~~..P."~ i:>l:- j!.W 

.~I~ LSI,,. ~b .JI:-- )..W J ~L...I.:.!. 

~I 4 ,j::!U LSl.r. c.1)> ~ ~;b ~ ..P." J l~J.i\S"" 4 ~ t+:; student JJ~ 1~ :, J~ 

. .J.5 ~ ,j::!U ~I ~ .Jl_,:s. ". I; st# J ~ ;b JJ ~ '-;'\>..:;I ~ lf:j 

~ r_,.., LSl~..li\S"" J.dS' .~;b ~..P."J l~...lj\S"" .J..}S' "--" employee JJ~ ;~ :r J~ 
~l:... .:..5 f. ~ i:>l...1.:..1 15'" IS-t...l.:..!. LSl.r. J .:......I ~'i); ;~ Id+birthDate+birthPlace 

~t...t:..!. LSl.r. lf.""'l:... ~J ..lily~ _rOb- JI>;~ SSN ~ rJ~ LSl~..lil5'" J.dS' . ..:.-.; 

rl..l.il ~ o;W .:..i~;~ LSl.r. j.f.A ~T jl LSJ~ .:......I~ i).P.' .Ll.~ ..:..$' r-~ i)l~;l.S"' 

1 - Primary key 



~ ...lj\Yl.S° .::.S _r;.:; p- 45' I~ ..:.-1 emp# ..:.Jb- ._:r..I ;:; ~I 4 .:.r..; ~\.:.... . ..t.:,;.~ o:; fa 
. ..u.:; V"'la::>-1 :; ~ ~ J '--:-"\.:.... 15 ..L:,,o ;IS' o; W ~ ...L:..o ;IS' f> 

& & < 
~ J ~ .d..:..!.;+1../':;j_,;b:- ili+ili 4 J ~:;ljb:-ili+ili ~IYl.5° 0;.J-P .J_I ):; .~~ o:;.r 

l; ..y.:; ;I} Jo jyT ~ ...c... ;lS' ;l:=>I ;:; I; ... 4 J o~b ~ :; JJJ JL..+ ~ :;l_,;b:- ili+ili 

J-jyT ~ ...c...;lS' ~I J:b .J:S ~I; W ..;.,\s.~I ,t+f ;._, iJ._I r..:;\A... l.)"'\.....l_r. 

o~~ c_l):o 45' ..:.-1 ~I ,..u.:; i~I t;.r' i.s~ J.s- l+f ~J ~I r..:;\A... 4.SJJ ...ljl_,;if 

04~b ..;.,\s.~I ~ .1. .J'.J"' JJ.b:- I.SJ; l+f ~J ~I jl d} l.)"'\.....l_r. ~jl! 4 ~I.Ad:; 

;:; 45' ..:.-1 ~ ~J ~ 4 ~ jl 1514.&-~ ~_,;t 4 , ~:; ..;_, ;~ ~ . ..::....:.I o:; _}' .j,__rV 

~ ..;.,\s.~1 i.s~ Ci:~ i.sl..r. .:.i T ;1..1.io jl ,~1 4 ;1..1.io ~ r..s"' _;.....:; i~ ..;., JJ'""' 

~ ..;_,_:; .?.'" y ~ ~ ~J J- I r.. :;\A... ..:.-1 ,:,f__. "'=;" ..f 1 .:; y!-1.S° d.i: .... I __,... 6:- ..;_,_:; .?.'" y 

~ :;l_,;b:- ili+it; ~~ J\:.. .Jly ~ 6 if 6...5 i:,,T ~4 ;:; JJ ,~~I;:;~ 
J W .;.,\s.~1 4-! J-jy T ...c... ;IS' ..:.-I ,:,f__. ,._y.:;if ;I} J-jy T ...c... ;lS' ;l:=>I ;:; I; :; p-

•r' ,,,., • & 

J.:.a; o 4-! iJ °'""I ~I JI>. _r. ~ J J ..l...-..r. ..c:....A W i l:....A \; lA;I 45' _}:.,_:; i.s ~b ~ ~ 

. ..l...-_r. w ~ 01s-~14"! ~:; o:;t..... J-.r. ~ 4 ~ 4 t; J5 if~ J-jyT 

. ...l;..!.4 '!,jl! 4 ~I_,; if name+course 4 name 'student JJ.b:- ;:; : \ Jl:.o 

:...lj _,.;. ~ r.o ~_,;l! ~ i:>ly 4"! ~I_,; if J. ~ :; )y ,employee JJ.b:- ;:; :r Jt.o 
name + family 
SSN 
Id + birthDate + birthPlace 

I - Secondary key 



J:J A ~ju o~T ...L.!.~ ~1 .J..}S' 'JJ~ J:J J 6 _r... Y JJ~ J 'JJ~ ~A ~ ~J j1 

.:J Y. ~I_,> 'JJ~ ~ ~ I.?-' JI>- .J..}S' 'y JJ~ 

:..L!.~ J.~ JJI~ j.-1..!. o~l:J ~ (.5l.2.o:Jb o~~ .J.;5' ~} :\ Jt!o 
city ( city# , cityName ) 

(...:...,.,\ o..L!. o:Jb ~ ~) ~ ~ £ ~ k /' ~) k £:city# 

k rt :cityName 

st ( st# , sname , city# , field ) 

i.s.,~b o) .... .!. :St# 

~b ili :sname 

.~1 JI.... iJ T J:J ~b .i.S' (.5 k £ :city# 

(.~IS" J:-.-..i ~J ~ ;:J (+:.; ,~b /' o~b 0!1 J:J) ~b ~ ~J :field 

course ( crs# , cname , unit ) 

(...:...,.,1 o..L!. o:Jb :J) ""! ~ 0 Jw ~ V' ;:J /' ""!) V' .):J 0 Jw :crs# 

V' ;:J rt :cname 

V' J:J ~IJ AL..i :unit 

enroll ( st# , crs# , year , term , grade ) 

I - Foreign key 

i.s.,~bo;W:st# 

~b ..k....._,; o..L!. ..i.>1 v-;:J o;W :crs# 

~b ..k..... _,; V'J~ .b:-1 JI.... :year 

(4i~\; ~ iJ:J ~ JJI J~) ~b ..k....._,; lf'J:J ..i.>I J~ :term 

o..L!. .b:-1 0 r:. :grade 



city 

city# 

.. ' 
•• y 

. •'\" 
• •'f 

course 

crs# 

\f .. 

\'f q~ 

''" . 

city Name 

·1 • 
J .r.-"' 

cname 

l,.,.d.) o~L -. 
~.?.,I '-5""..l:+-

...::...~.)' 

unit 

'\" 

'\" 

'\" 

st 

st# sname 

VA•\ .)t; J-;T 

VA•O.. i.S-L..;J ~ 

A"\ Jy;~ 

enroll 

st# crs# 

VA•\ \'f •• 

VA•\ \'f•. 

VA•\ \Y •• 

VA•O.. \'f .. 

VA•O.. \'f •O 

A•'\ ''f •• 

city# Field 

.. ' f-A 

.. ' ;i:;-15' 

• .y ;~IS' 

year term grade 

A• 

A• 

A. 

A• 

A' 

A\ 

' 0...0 

y \Y 

' Y• 

' \0 

y \A 

' '9' 

city# , city JJ~ ;:J 

st# , st JJ~ ;.) J 

crs#, course JJ~ ;.) J 

st# + crs# + year+ term , enroll JJ~ J.) J 

• ...l.,j,\, I· -1 .xJS"' 
-~ i..s- -

:~.,&>~~~ 

,c..,..I ~I J.,)S' city JJ~ J.) J 6 _r-. st J city JJ~ J.) ~ city# ~ ~J '5' ~T jl 

.c-1 city JJ~ ~ ~ ...?:" ;l> J.,)S' st JJ~ J.) city#~ ~J ~1.r.~ 



~ ".:......,\ ~I ..l;15" st j_,~ J::. _, 6 _;..:;....enroll _,st J_,~ _,::. ~st# .../ }.>_J .$' ~T jl 

,...::._...,\st J_,~ "': ~ i..?" JI>- ..l;15" enroll J_,~ J;;, 

~I ..l;15" course j_,~ J::. J 6 _;..:;....enroll _,course J_,~ _,::. ~ crs# J }.>_J .$' ~T jl 

. ...::._...,\course J_,~ ~ ~ i..?" JI>- ..l;15" enroll J_,..l::- J::. ...r. ,...:.....,..\ 

\sf o.;)f.;) ~l=?- ~''9 :i_Sf~f; i_S~o.;)f.;) o~~ .i. ~~ ~''9 (r-r 
:,.t;\o...L.!. ..j.,_~ .Jj\.i J;;, i.Sl~l.J i.SlAo::.1::. o~~ .);;, i.Slo;;,\;;, ~~ .1b- '51.1. 

,. ~~~~ ~~ 1.J,;li :1 w,;li 
)J.Q... ,~ . ...L.!.~,.. ~ ,.t;ij'~ 4-4li jl ~ ~ J;;, ~\ ..l;15" jl .. j>:- ~ .)jl.i J.I J.:1 
i.Sl.r. ~I ..l;15" jl .$' ...:.,_..\ 0T .Jj\.i J.I ...;I) J:l::. . ...L.!.~ i.SJlfa .i.;1_,;~ ~t; J::. ~I~ 

J.1.i ~ );;, ...>:;\ c..>1,r. ..::....,,_::. )>:' _,.- /' J._l_r.~ ;;, Yi.s" o;;,Ll.:...,..I ~ c..>4=:,::. )>:' _,.- ._;L..Ll 

~ .J;;, ,JI!... .Jly ""! . ...L.!.~ ~I::. ::. ~ ~ JIJ.Q... ~ ~I ..l;15" i.Sl.r. ~ ~ ,,.L.!.~ ~ 

\:.year \:. crs# \:,st# .r...)\.i. jl ~ ~ ,,.L.!. ....:1;1 ~ JI!... J::. .$'enroll JJ..l::- IS~t; jl ~ 

.J\j'~ 'J.I .r. OJ~ . ..1.::-A ~\ ..l;15" jl ..;:r:- \+!~_, J.I 0~ ..c...;.4 ~ ..l:.J\j'~ term 

~ ~\.!... 0T term r-"' J year t"° ,crs# t"° ,st# t"° .$' ::. ~ (_.J;;, enroll JJ..l::- .J;;, l.J ~l; 

• ...L.!.4 .J.....::. ~l; 

1 ~~;I ~~ 0,;w :r u,;li 
jl ._; :r:- ...>:;T .r. .1 _,_r...)...L.!.~ ~ .i.;\.f i.s" J_,~ ~ p i..?" .JI>- ..l;15" )J.Q... ,.Jj\.i J.I J:1 

~I J_,~ .J::. ~I ..l;15" .r..::.\.i. jl ~ ~ ~4 ,...L.!.~ ~ fl J_, (...L.!.~ ~I ~ 

. ...L.!.~ ISJL.. 

l - Data Integrity Rules 

2 - Entity Integrity Rule 

3 - Null 
4 - Referential Integrity Rule 



~)...\..!.~~I.SJ~~ k <AS':>}' c_;:> I; i.s..~b 01.f"i.s" st JJ~ ;:> :\Jt.o 

JJ~ ;:><AS' I~ ...1..!.4 •VI.SJ~~ k <AS':>}' c_;:> I; i.s..~b 01_,;~ JJ (...l..!.4 

.:>;l..t; :>y;-J JS' .:r..14 l.Skcity JJ~ ~~I 

J~ ...l..!.4 'r• · 0T ;:> V'J:> ~Jt._.;. <AS':>.? c_;:> I; ~I.; 01_,;~ enroll JJ~ ;:> :f Jt.o 

.:>;\...l.i :>y;-J o;W J.14 IS""J:>COUrSe JJ~ ;:> 

:o~J>4.S~P° 

:...l..!.4 J._; JJI~ J-Ll. o~b ~ ;:> ~ o:>b o~~ r-=-" .J..;S i.J>} :1 iJ>;.p 
field( field#, fieldName) 

::> ~r..s" o _e":. ~ s~.c..!.; ~ .b .J'.J"' ..:..~~I JJ~ .:r.. I ;:> 

o...I..!. ci .! )a;;:>:>~~£~~ 8) /' sl..r. ) ~ 8) £:field# 

(~I 

~ 8; ii; :fieldName 

type( type# , typeN ame , fee ) 

::> Yi.s" 0 _e; '-"' JJ:> u ~ .b .J'.J"' ..:..~~I JJ~ .:r..' ;:> 

(..:.-.I o...I..!. o:>b :> ~ ~ £ ~ V'J:> t_Y _;A~) V'J:> ty £:type# 

._,,. ;:> t_Y :typeName 

..b-IJ .16 ~ :fee 

student( st#, sname, startYear, field#) 

::> ~i.s" o _e; iJ~~b ~ .b .J'.J"' ..:..~~I JJ~ .:r..I ;:> 

course( crs# , cname , unit, type#) 

i..s..~b o;W :st# 

··b I; :sname F.--' i 
o~b ~ :>J;J JL... :startYear 

~b ~ 8; £:field# 



i.J" ;~ ii.; :cname 

i.J" ;~ ..1.>IJ ~1...u.; :unit 

CF(crs#, field#, kind) 

:..:.......1 ~ <.SlA-c..!.; i1£ ~ .ky_.r i.J")~ r ~.Pi.s° ~ JJ~ .:r..' ;~ 

~ 8; £:field# 

'P')~;b ~L>- ~ )i; ~;y 8; <.Sl.r. Ji; ~J.Y i.J"J~ JS 1.5° ~ ~/;.J .:r.,I :kind 

grades(st# , crs#, term , grade) 

:~ _,:,.~ o .r.f-~ i:.>~~b ..:..I~ ~ .k Y.r ..:..\J:.JU,I JJ~ .:r..I ;~ 

~~b o.;W :st# 

i.J" .;~ o; W :crs# 

(..:..,...I Ar' JL... jJI i.} <.Sl.:A.. ~Al"' $) ~b ..k.,.. ,j i.J" ;~ ..b:-1 J~ :term 

o..l.!. ..b:-1 0 ,_,,.:, :grade 

pre( crs# , pre#) 

prof ( prof# , pname , degree) 

:~_,:,.1.5° o.r.f-~ .Ail...1 ~ .1.Y.r ..:..\J:.JU,I JJ~ .:r.,I ;~ 

(..:..,....1 o...l.!. d~ ~ ~ ~ o;W ~ ~l:....1 f> ~) ~l:....1 o.;W:prof# 

~l:....I ili :pname 



151,r. 'L' J ~~ Jj 15\_r. 'F' ,l..;S'.) 151,r. 'D' b\:....I ~ 6 J.M ..:r.._,.>-1 :degree 

< ·w ..r"' -

PC(prof#, crs#, term) 

:..:.....,..\ o.) ~ ._r..;X IJ" 15" JJ.) ~ J~ r J.) .)\;....\ r.) Y,...s-~ JJ~ J._I ).) 

.)\:.....\ o;W :prof# 

V"J.) ;,Jw :crs# 

~J~:term 

tuition( field#, startYear, constTuition) 

~ ~ .d.::..!.; r ~\; ~~ ,.~b ~ .)JJJ JL... ..rL...1 .r. JJ~ ~~I J.) 

field 

:.) .Y-...s-

~ .d.::..!. J £:field# 

.~b ~ .) JJJ JL... :start Year 

~\,; ~~ :constTuition 

:J..;S' ~ .f lAo.)b ·~~ ).) o.J...!. o.r.f-~ 0\s.")IJ..I jl 1$..lA...;_,....; 4! .U:.-~ 6').) 15\_r. 

field# fieldName fee 
1 .} ~ \$' 15"..t:+- 15_)2; 5000 

2 ~ J _;S'JI 15".x+9 2 ~ 20000 

3 ~~~) 3 .~L.jT 30000 

tuition 
field# startYear constTuition 

1 80 75000 
1 81 80000 
1 82 90000 
2 81 80000 
2 82 90000 
3 82 75000 



st 
st# sname start Year field# 

8001 .)I;._?} 80 I 

8002 _,!... L;. j-&- 80 3 

8003 .)ljT i.r-J~ 80 I 

8101 .)I; ):-L.. 81 1 

8102 ~.)s- 81 I 

8111 ~j.r"I} 81 I 

8112 ~LP; .)s- 81 2 

course 
crs# cname unit type# 
1100 ..:..it::.)I 2 l 

1105 "..L • • 
i..s' . '--:'.J' 

I 2 

1400 ' i..SjL.. <1..4\j .T. 3 l 

1402 y i..SjL.. <1..<li J'. 3 I 

1403 ~~j~) 0 .r.>-~ 3 1 

1407 V.o.)b o~l. 3 I -. 
1500 '~~) 3 l 

1600 ·t.; • ~l," J. ~ .J 
2 1 

d 2ra es 
st# crs# term t?.rade 

8001 1400 811 9 
8001 1400 812 13 
8001 1401 811 13 
8101 1400 821 19 
8101 1500 821 14 
8111 1400 811 12 
8111 1401 811 20 



pro f 
Prof# pname deeree 

101 ~L!. .6:;1; L 

102 l..S'"~~ F 

106 ;ts' h o.:1ljT F 

107 ...;lj) ~I.:--- D 

108 .:1l_jj;.:1\; ~ F 

PC 
Prof# crs# term 

101 1400 801 
101 1400 802 
101 1401 801 
102 1400 801 
108 1500 811 

CF 
crs# field# kind 
1100 1 0 
1100 2 0 
1100 3 0 
1105 1 0 
1105 2 0 
1105 3 0 
1400 1 T 
1400 2 E 
1400 3 E 
1402 l T 
1403 l T 
1407 1 T 
1500 1 p 

1500 2 p 

1500 3 p 
pre 
crs# pre# 
1400 1500 
1402 1400 
1407 1402 
1407 1403 



~f ~'' ;f~~ ,o~f ~J_j. field J'~ )~ f; ~~ ~f'J ~ ('-' 

:¥" ~;f;J'~ 
field#~ fieldName 

·r-"'A.s" .i:..!.; rl,; ~ ~ (+:; ..;..,;,.J JS'~ ~b ~ IJ~ ..:.......I~ ~I; .;r..1 

field# FFo > fieldName 

J.li field# J r-"'Jlf .i:..!.1 rl,; ~ ~ [+:; c.,;,1 ...l5" ~ ~b ~ IJ~ ..:.......I~ ~l.J .;r..1 

field( field# , fieldName) 

I t 

~f ~'' _,,~~ ,o~f ~J.i. type J'~ J~ fJ ~~ ~f'; ~ ('-r 
=¥~;f;J'~ 

type#~typeName,fee 

~ ~ (+:; J If;,:, tf rl,; ~ ~ (+:; 1.1" .J,:, tf JS' ~ ~b ~ IJ ~ ..:.......I ~ ~l.J .;r..I 

. (""!"" .J!f ..b-IJ .:..--:} 

type#+typeName FFD fee 

type# FFD > typeName, fee 

J.li type# ,.,t..._,:, ~)- jl J type#~typeName,fee IJ~ ..:.......I~ ~I; cJ.I 



type(~, typeName , fee ) 

I t ! 
~f ~'' ;f~~ ,o~ / 1.$"')~ tuition J'~ )~ I) J!.~ ~f'J ~ ('-T' 

:¥ ~.) f; J'~ 
field#~ constTuition 

r.°"J~ ..1.>-I_, ~U ~k ~ ~ t._,) .s.::.!.; JS~ ~b 4 .J)"; ~ ~ 4-h J.I 

;~IS 8; JS' ~1.r. ~~I 0_,IA:.o ~ ~~.)JJJ ~1.r. cl; f' ~_,..;. t} .:>r;-

. ...1.!.~ .s.::.!.b .) y, J ":k t} J. ~ ~I ,:.f-.. 

startYear~ constTuition 

r--"J~ ..1.>-I_, ~U ~_,..;. ~ ~ t._,) JJJJ JL.. 6:.: ~b ~:.;)";~~~I; J.I 

~~.)JJJ ~1.r. ~ ~1 0_,IA:.o ~ ~\,,,....:;.!.; ).) JL.. f' ~~.)JJJ ~'..r. ~.,..._:. tJ .:,,)"; 
. ...L!.4 .s.::.!.b J y, J ~k t} J. ~ ..:-I :.f___. A'r JL.. 

fie/d#+startYear~ constTuition 

..1.>-I_, ~U ~.;+!- ~ ~ l._,) :lJJJ JL.. _,cl; JS~ ~b 4 .J~ ..:-I~ ~I; J.I 

fie/d#+startYear FFD > constTuition 

'~J ....:, )> jl _, field#+startYear~ constTuition 0~ ..:-I ~ ~IJ J.I 

.~ .)...L!. ......,.":).,> J.ti field#+startY ear 

tuition( field#, startYear, constTuitioo) 

I I j 



~I ~I-' ;f:i,_oJ ,o:i_F ~JY. st J-'~ ;:i I; ~~ ~I-'; ~ (1-t 

:¥ ~;f;J'~ 

sname+startYear~ field# 

-1>-IJ 8J JS'~"'"! \..J) .:.JJJ Jl- J ~b ili ~ ..:,::..!.!.:. ~ IJ~ ~ ~ ~IJ ~I 

...L:..!.~ clb .:.~J o~b J.:. .:.IJ ~ ili ~A· i..S.:>JJJ i..S~b J.:> ..:.-1 :_f.-.,. ~ ·("'="'"J~ 

. .J.:S ~ ~~J 8J J,:, i.>h.:. J _;.A 8.) .),:, ~ ..$" 

st#~ sname,startYear,field# 

JL. ~ "'"! (+:;- 'ili ~ "'"! ~ ~~b o) .• .! ~ ..:,::..!.b ~ IJY: .:..,..I~ ~IJ ~I 

·("'="'" Jo..s" <I:!..) JS' ~ "'"! [+:.; J ,:, JJJ 

st# FFD > sname,startYear,field# 

st# h.:. ,j_;k jl J st#~ sname,startYear,field# (.)~.:.....I~ ~I; ~I 

. ~ (.) ..l!. 4-.t:1 "j.:;.. J. li 

student( st#, sname, startYear, field#) 

1 t t t 
~I ~I-' ;f:i,_oJ ,o:i_F ~JY. course J-'~ ;:if;~~ ~f-'J ~ (1-0 

:¥ ~;f;J,,~ 

crs#~ cname,unit,type# 

.:.l...IAj ~ "'"! ~ 'r,J"J.:. ili ~ "'"! [+:.; r,J"J.:. ~JW ~ ..:,::..!.b ~ IJY: .:.....I~ ~IJ If-I 

·("'="'" Jo..s" r,J" J.:. ty JS' ~ "'"! [+:.; J -1>-IJ 

crs#+cname--+ unit, type# 



4.J J ...b-IJ :;,\..u,; ~ ~ (+:.; ...r'J:. rli J ...r'J:. oJW ~ ~b 4 (J_y; ~I~ ~IJ c.:r..I 

-~ JJJ" ...r' J:;, tf JS' ~ ~ 

# FFD • # crs ·. > cname,umt,type 

J,t; crs# ~:. ._j )> jl J crs#-~ cname,unit,type# l'..>y; ..:-....\ ~ ~IJ c.:r..I 

crs#+cname FFD > unit, type# 

0...1..!. 4-.p")I.> J.li ~ ..:_....... ~ .crs#~ unit.t;.pe# 0y; ~ ~ ~IJ c.:r..' 

. ..:........\ 

course( crs#, cname, unit, tyP.e#) 

T t t t 
i.:,tf ~fJ Jf.)~ ,o.)if" ._rJ_t. CF JJ~ Jo) fJ J!~ ~fJJ ~ (1-' 

:¥r'i""'JfJJJ~ 

crs#~ field# 

·~J~ .o.::..!.J JS'~~(+:.; t.J) ...r'J:;, ~;~ ~ ~b 4 0.J':" ~ ~ ~IJ c.:r..I 

. ...l.!.4 ; J::;AlS' 8 J ~ i. Y.r r""' J ~~J "=..!. J ~ i. Y.r r""' ' ~~J ...r' J:i ~I .§...... ~ 
crs#~ kind 

·~)~ ._r'):. ..:Jb-~ ~ ~ LJ) ._r'):. ~Jw ~ ~1:. 4 ,:,..P." ~ ~ ~'J c.:r..' 

«.SJ\.:=>-' ~1.._, ~ J sl.r. J ~; J'=.'"lS'.:.::.;.) s'.r. Y s.JL.. ~c .r. l.J" J:. ~' .§...... ~ 

field#~ kind 

~J~ l.J"J:;, ..:.lb-~~(+:.; \..J) .o.::..!.J JS'~ ~b 4 l'.Jy; ~ ~ ~IJ c.:r..I . 

IJ :iy>- d'b:- ..:Jb- lfiT jl rl.JS' /' C' ..liJb :.y>:-J .o.::..!.J ~ J:. 15:.~ t.>4-J:. li- 0..P." 



:>y>;-J i..S}~I J"JJ:> ~ J ~ J"JJ:> ~ J "-!.4 J"JJ:> ~ /J:;"lS' ~J J:> $ .:>Jb 

. ..li;b 

field# FFD >kind 

-~~field#__., kind ~IJ 0r. ~ ~ ~IJ ~I 

crs#+ field#__., kind 

$ ...L.!.4 4:..!.b .. .1..;1__,;if ..:.Jb-~ i+; o;.;.J .;A i..Sl..r. l.f"J:> .;A 0r. ..:......I~ ~IJ ~I 

. ..:.-..I~ i+; }" J:;"\5' c J i.,Sl_.r. Y i.,Sjl... <1,.o\; ..r. V"J:> 

crs#+ field# F~o > kind 

J.li crs#+field# L.J:> J crs#+ field#__., kind ~JI 0.r; ..:......I ~ ~IJ ~I 

-~ 0...L.!. ~"j.>. 

CF crs# , field# , kind) 

:=!__! 
~f ~f.9 ;f~"°' ,o~.f" ~J~ grades J.9~ ;~ f; ~.) ~f.9.J ~ (1-V 

:~ ~J f J J.9i.\:lt 

st#__., grade 

~ ~b ~ ...L.!.4 4:..!.b i.,S:>l:_j ..:..I_,...; ..:..,...I ~ ~b ~ 0r. ..::.-..:; ~ ~IJ ..:r.,I 

. ..liL...)~ ~t:' o_,...; ~ ~ 1) ~ t.J) i.S-~b O)w 

st#+crs# __., grade 

. ...L.!.4 o;.;.b ._,....; J..~ l.f"J:> ~ J:> ~b ~..:.-..I~ 0r. ..::.-..:; ~ ~IJ ..:r.,1 

. ...L.!.4 ci.f '' o_,...; iJ:> J4) Ao_,...; ,'f .. l.f"):> ):> JJI J4 VA•' i..S~b ..:.-..I~~ 

·t="""J~ ..t>IJ o_,...; ~ ~ t.J) l.f"J:> o)W ~ J i.S-~b o)W ~ ~b 4 ~ 



st#+crs#----+ term 

$ ...w..4 ci .f i; ~ );) \) .._rJ;) ~ ~b ~- ..:....,..\ §--- 0y; ~ ~ ~\) .:r..' 

4 ~ . ...w..4 ci.f AH i} J;) ~ J An i} ;;) ~ IJ ,'f. • .._rJ;) VA•' c.>~b ..:....,..\ §__. 

·r--"J~ -l>-IJ i; ~..., \...J) .J"J;) oJW ~ J ~~b OJw ~ ~b 

st#+crs#+term ~ grade 

~ ~ i; ~) .._rJ;) OJW ~ ~~~b OJW ~ ~b 4 0y; ..::..,....\ ~ ~IJ .:r..I 

.;) ,,.;....s" 4 • ~ ~ ~ ~b /' c.>1.r. i; ~ ),:, ...r );) /' );) ~Y':" r--" J...s". ~ ~ 

st#+crs#+term FFD > grade 

J.li ~ .._:, _,k t.J;) J st#+crs#+term~ grade ~JI~.]=';'..::..,....\ ~~I; .:r..I 

~' ~'-' ;1~~ ,c~ :f' ~J)! pre J-'~ J~ I; ~~ ~'-'" ~ ('-A 

:¥~JIJJ.9~ 

crs#~ preCrs# 

j\J ~ .._r);) o;W ~ ~ L.J) .._r);) o;W ~ ?b 4 ;:,.]=';'~~~I; l.f.I 

• ...W..4 ~b j\J ~ ~ j\ ~ ~o;)b ·~~ v );) ..::.-1.:f....... ~ ("'="' J~ 

preCrs#~ crs# 

vJ;) o;W ~ ~ t.J) j\J ~ vJ;) o;W ~ ~b 4 ~.]=';'~~~I; l.f.1 

. ...w..4 ~ v P ~ j\J ~ \ c.>jl... ...,.\,; .r. v ;;) ..:-I .:.f-.,. ~ ("'="' J~ -l>-\J 

crs#+ preCrs#~ crs#, preCrs# 



crs#+ preCrs# FFD > crs#, preCrs# 

..:-.... l..J.) J crs#+preCrs#~ crs#,preCrs# 'iJ1 0~ ..:.......I ~ ~IJ ..:r.,I 

. ..:.......:; 0..1..!. ..-'"j.,> J.li ~IJ ~ 

pre(crs#, pre#) 

~f ~f' ;f~~ ,o~/ i.r.Jj. prof J'~ ;~ f; Ji.~~''-'~('-\ 

=¥~;f;J'~ 

prof#~ pname, degree 

~_..>T ~ ~ l.f;; J .)1:....1 ii,;~~~ .)\:....1 ;Ji....;.~ ~I.) 4 0~ ..:......1 ~ ~IJ ,:;._I 

·r-:--Jf.S" ~ 6 )'J... 

prof# FFD > pname,degree 

~I;~..:-.... L.J.) J prof#~ pname,degree ~JI 0r;- ..:......1 ~ ~IJ ~I 

-~ 0..1..!. ._ ":ki:- J.l; 

prof (prof# , pname, degree) 

I t t 
~f ~f' ;f~~ ,o~/ i.r;J. PC J'~ _,~I; J!.~ ~I';~(,_,. 

=¥~;f;J'~ 
prof#~term 

0.Y';' r-:-'J~ ..l>IJ iJ ~ ~ 't.J) .)\:....I o;W ~ ~b 4 0.Y';' ~~~I; lf._I 

. ...l.!.40.)~ ~;X o~b;.)i; ~~.)\:....I~ ~I~ 

prof #+crs#~ term 



1 i; ~ ~ t.J) .J')::. o;W ~ J ::.\:......\ ~) ..... .;. ~ _;:..::.1::. ~ 0~ ~ ~ ~1; ..:r..' 

o::._?° .r..;X .~b ;::. i j .,:r..~ I; .fJ::. ~::.\:....I~ ..:......I .:.f.__. 0~ r--"J~ ...l>IJ 

.~t. 

prof #+term~ crs# 

4.J"J::. ~;W ~ ~ \...J) ii~ J ::.\:....I o;W ~ _;:..::.!::. ~ 0~ ~~~I; .,:r..I 

. .J:S' ..r'..J..i; IJ <J"J::. ..:r..~ i j ~ J_,l.. ;::. ::.\:....I~ ..::......1.:.f.__. 0p.;- r--";~ ...l>IJ 

prof #+crs#+term ~prof#, crs#, term 

prof#+crs#+term FFD >prof#, crs#,term 

i..J::. J prof#+crs#+term~ prof#, crs#,term \iJI 0~ ..:......I~ ~I; .,:r..I 

PC(prof# , crs# , term) 

-~ 0~ 4.p~ J.li ~\.) ~ ~ 

:~ ~f;Jjf~~ ~;l> ~IA~(1-\\ 

:field Jj~ 

::.;1..t; :~;l> ~ 

:type Jj~ 

::.;l..l,; :~;l>~ 

:tuition Jj~ 

field JJ~ ~ ~field# :~ ;l> ~ 



:st J'~ 

field JJ..b:- ~ ~ field# :i.r.-,;l> ..>.#' 

:course J'~ 

type JJ..b:- ~ ~type# :i.r.-,;l> ..>.#' 

:CF J'~ 

field JJ..b:- "'-! ~field# J course J1 ..b;- ~ ~ crs# :i.r.-,;l> ~IA.>.#' 

:grades J'~ 

course JJ..b:- "'-! ~ crs# J st JJ..b:- "'-! ~st# :i.r.-,;l> ~IA.>.#' 

:pre J'~ 

1..5'""""1 "-!\.!.;)course JJ..b:- "'-! ~pre# J course JJ..b:- ~ ~ crs# :i.r.-,;l> ~IA~ 

(~ ;1.,t; ~I r.f:" JI> J ~I J...}S" 

:prof J'~ 

~ ;l...L,,; :i.r.-.) l> ..>.#' 

:PC J'~ 

course JJ..b:- "'! ~ crs# J prof JJ..b:- ~ ~prof# :vr.-,;l> ~IA~ 

0\..jl... .:r.,1 )~ -~~ p J~ I; 0\..jl... ~ )~ o)J_,; ~_r....l..e J J_,A>. ~ :t' ij-?.p 
JLu ~i; J.,,A>u--; 01..c..;IS' ~ . .,t;_,.!.U'" ~ s~b;I} J 1.S""'""J .i.:....~ J~ "'! 01..c..JIS' 

..1k.:.. ~b;I} lf...f'"-T ;~ o...L!. ._;;1_,; i..?'L.. & V"L..1 .r. s~b;I} ,:,1..c.. ;lS' J_,A>. JJ ~ _,,! ...s

. ..:.-1 l_r.1 Ji> J~ 0\..jl... .>~ oJJ_,; If-~ .uz-1 /' J~ .~y!.U'" "-:-6..,. ~T jl ~ /' ~ o..W. 

. .JS ; IS' o JJ _,; ~ SJ; ..c..; lS' _;A ..:-I .:f.__,. J ..l;.;.5' U'" ; lS' ..c.. J IS' If-~ o JJ _,; /' SJJ 



~ _?.:,;.§ '~u;.J s.:.l..u.; ~ 1.J •)J.r. •.r....1..e • ..:.......1 .r....1..e 01..1..:.o.J\5'" jl ~ •)J.r. f' .).:. 

..I;.. .)15' f' .J.S r.f J.,,-.. .x.:S r.f .)15' OJJ.T. lSJ.J 4$' ~1..1..:.o .)15' jl s.:.l..u.; ~ I.) ~ f' J o.).? 

..:...; h J-):/ ~ ...:..,.....'-f.jT lSJ.J .J\5'" JI>- .J.:. -0 ~ U> J jl ~ fA sl.r. jJ.J fA ..:......I .j1 y 

).J.i. ~ p .:.Jy ~J jl .~ i~I ..:.-..; i~I sl.r. J.5 ~ J J.5 .r. ~~I~ .J\5'" 

.:....\.!.;I:/ ;.:. 4$' i..i\J:.L... JS' ._, .. .L...1 .r. s.:.b )} .Jl..1..:.o .J\5'" J_,b- . ..:......I o.:i _? .j _ra-a 0L. j 

JJI~ J-L!. ~ ..:r..' sLt.o.:.b .~ ~ 4 ~) . .:. Yr.f ~\;..... .lj\o.:..? .? ':, .)IS' ...:..,; 2 

:.w.4 J..':. 
emp ( emp# , ename , tel , address ) 

:.:. Yr.f 0 .;:>-':. 01..1..:.o .)l.S' w ~ .:....~ JJ~ ..:r..I .J.!I 

..1..:.o .Jl.S' :.Jw :emp# 

..1..:.o .Jl.S' it; :ename 

~ •.Jw :tel 

rJ" .J.:.T :address 

contract( con# , emp# , description , startDate , endDate, payPerHour) 

:.:.yr.f o.;:>-':. s.:.b)} 01..1..:.o.J\5'" 4 o...W. ~ st.i..:.b.JI} .:....~ J_,~ ..:r..I ;.:. 

.:.b.JI} :.Jw :con# 

..1..:.o.J\5'" :.Jw :emp# 

.:.b ;I} c..r- :description 

.:.b)} t_J_r. ~); :startDate 

.:.b .JI) 4...;\;.:. ~); :endDate 

~L... fA sl.r. o.W. &I_,; u=>b .r. J_,A:.- :payPerHour 

offEmp ( emp#, startDate ;pay·)· 

:.:iyr.f o.;:>-'.:. i.s-".J 01..L:..o.J\5'" U"'\>. .:....~ JJ~ iJ._I ;.:. 

..L:..o;IS' o;W :emp# 

I -Task 



profession ( p# , pnamc ) 

Emp_profession (emp#, p#, degree) 

il..G.:......1 (::;\; :startDate 

~t; J,,A>- :pay 

~o;W:p# · 

~it;:pname 

~ ..c...;lS'" ~ ..:......I ~h;b ~ ~ ..C...;lS'" ;A :.Y,15 ~ JJ~ i.:r..I J~ 

:(.,t;.4 cb ~ 

..c...;lS'" o;W :emp# 

~o;W:p# 

_,b; :.;y ~ ;~ _,b; ~;y ..c...;lS'" u;lp ~:degree 

project ( proje#, pname, headEmp#, status) 

:~y!f o..r.f-; lAojJ,r., ...:.,\$.".)U.I JJ~ J._I )~ 

a.J.J.r. o;W :proje# 

o.JJ.r. it; :pname 

oj.J,r., .r.,..l.e o;W :headEmp# 

(. •• ,~1 .: • ~ Jl>. J~ dr.-1 Jl>. ;~)o.JJ.r. i~I ~ J :status 

task ( proje# , task# , tname , startDate , endDate ) 

Emp_Task ( proje#, task#, emp#) 

=~ Yr..s" 0 .r.?-; ~U;. J ...:.,\$.".)U.I J_,~ i.:r..I )~ 

OJJ,T. o;W :proje# 

~J o;W :task# 

~ J iJI~ :tname 

~J ur- (::;\; :startDate 

~ J 4....il> ~_;t; :endDate 

:...t:.:S" If ;lS'" ~ U;. J il..lS'" IS.J; i:,l..c... ;lS'" i'..lS'":, Yl.5 ~ JJ~ i.:r..' )~ 

ojJ,r., o;W :proje# 



~J ~) .... ..!.:task# 

..>;b ..:S;t .. : .• ~J ;..> -0" i.>...L:...;l.S" o;W :emp# 

report ( report#, emp# , proje#, task# , rdate , description , hours ) 

:..> __,.!15 o .r?-~ ;lS" ..:...; 2 ..:...L;. ;i? ;..> o..i...;. ..> ;!_, ..:...t&.")U,I JJ..l.:o:-- i.:t-1 J . ..> 

..; ;I? o ;W :report# 

o..L:.A.:i ..f;I? ...L:...;lS" ~.;W :emp# 

o.JJ.r. o;W :proje# 

...V..:i15..} ;I? 0T o;~ .;.:i ..l:.o .;lS" AS' i.>I~ _, o.;W :task# 

..;;1? ~.;\,; :rdate 

..; ;I? c..r- :description 

.._;;I:/ ;.:i .;_,5' .l.. ;lS" r~I i.>1..r. o..i...;. .....:, r" ...:...\&.\...... .:il...u..; :hours 

:.;_;S ~ I; J _,1..1.:o:--~ I..?"' .;I>- J ~I i.,SlA.y.$" 

:emp J'~ 

emp# :~f .J#" 
..) ;1.,.1.; : i.sfJ': .J t.> .J#" 

:contract J'~ 

con# :~f .J#" 
emp J_,..i.:.:-- ~ ~ emp# :i.sf": JI.> .J#" 

:oftEmp J'~ 

emp# :~f .J#" 
emp J_,..i.:.:-- ~ ~ emp# :i.sf": .JI.> .J#" 

:profession J'~ 

p# :~I .J#" 



:Emp_profession J.9~ 

emp#+p# :~f ~ 

profession JJ~ ~ ~ p# J emp JJ~ ~ ~ emp# :~ _,t> ~ 

:project J.9~ 

proje# :~f ~ 

emp JJ~ ~ ~ headEmp# :~ _,t> ~ 

:taskJ.9~ 

proje#+task# :~f ~ 

project JJ~ ~ ~ proje# :~ _,t> ~ 

:Emp_task J.9~ 

proje#+task#+emp# :~f ~ 

emp JJ~ ~ ~ emp# J task JJ~ ~ ~ proje#+task# :~ _,t> ~ 

:report J -'~ 
report# :~f ~ 

emp J_,~ ~ ~ emp# J task J_,~ ~ ~ proje#+task# :~ _,t> ~ 



=~\S~p 

I; Y JI_,.... ...; ~ J_,U:o:- jl ~ ./" ;:. J-lS' ~\; 1.S~IJ J ~t; l.S~IJ ~ - ' 

.J.;S~ 

J~j d~ i~ l.S~j~ .:i;y ;.:I di....; t_")U.1 ..::..-:.\..... '-:"'J ~ 1.Sla.o.:ib o~~ J:...:S' d' }-Y 

: .Ll. \, I. ~ J l..b- I. I.! .tr. J ·u 
worldcup ( cup# , startDate , end Date , place , team 1# , teaml# , team3#) 

: :. y if o .r:>- '.:i .....;J:.;... l.S 4--\:o:- ~ J:, Y..r" .:.. ~ ")U.I ,J _,~ ~I ;.:i 

team ( team# , country , history ) 

<d4.:o:- i\:o:- 1.S;IJ' .r. J\.....)d4.:o:- i\:o:- o;W :cup# 

ur- t.;t :startDate 

.......;\.>- b-;\; :endDate 

1.S)J' .r. J=- :place 

J_,I 0\.. _.,.; ti :teaml# 

i _,.:i 0\.. _.,.; ti :team2# 

i _,.... ~\.. _.,.; ti :team3# 

::._,;.if o.r:>-~ ~ 1.Sla.;_,;5 1.Sl+--:i ~ J:, Y..r" .:..~~\ ,J_,~ ~I ;.:i 

(..:..,....\ o.Ll. o.:ib .:i).. ~ o;W ~;_,;Sf" ti ~)ti o;W :team# 

;_,;S:country 

ti ~;\; :history 

cup_team (cup#, team#, color) 

:..:..,....\ cb ..::..Sr- ~4--1.:o:- ~;:.ti/':. Yif ~ J_,~ ~1 ;.:i 

person ( id , name , biography ) 

i\:o:- o;W :cup# 

ti o ;W :team# 

~I~ ~J :color 



~ -:-I J-.) . .:i Yl.S" 0 .r.:>-'.:i .JIJJl.:i J .J~.r" ,.J~j4 ~ J:, Y..r" 0~".>\.11 JJ..\.=:- v.,1 ;::. 

r~ J.:i J ~j4 r~ ~ J::i ~ ~I.: J~ ~ -s~ 4 ._A.l.::>...o -st+-~ J.:l ~ 

:( ..L!. 4 ..S..r" ~::. 

..:.......I ...:..!.b ~.st+-~ J.:i ~ 1.S-4=-- l:..::......... jl t_.;t; ,~ /' "'!) ~ 4....U :id 

(.:_...I ci4 1.1"~1 .:i ~~LU~ 

~rt;:name 

4.at;.f ...1,; j :biography 

team_player (cup#, team# , id , role , number) 

Jil...l> ~.I" 'r~ .I" J.:i) ...1,;_,.;.l.S" ~ t.,..~ jl ~/' J.:i ~ .J\;5::~j4 ,J_,...1.=:- .:r.,I J::i 

: (..c.S' 1.5" .sj4 ~ ~ J.:l ~ ~j4 /' JJ .:i).:i ~j4 y. 

r~ ~Jw :cup# 

~ oJW :team# 

(~j~)~LUid 

(. .. J ~'or->:.' t_\i.:i )~j~ ~:role 

iJAI~ o;W :number 

team_coatch (cup#, team#, id, role) 

Jil...l> ~ .I" 'r~ .I" ;.:i)...1,; .,;.15" ~ t.,..~ jl ~..!" ;.:i ~ .I" i:i1:i.r ,J_,...1.=:- i.:r..' J.:l 

: (.:i;b o..l¥- .r. 'J ~~.sf i.s.r ~ i.s.r /' JJ .:i).:i ..s.r ~ 
r~ o;W:cup# 

~ o;W:team# 

<..s.r)~ LU. :id 

<. .. J ..s.r 6....5 '..S..r" r' ) ..S..r" ~:role 
play ( cup# , play# , pdate , teaml# , team2# , result) 

:.:i _,,!-1.S" o .r.:>-".:i ~ .st+-~ .s4-!_j~ ~ 0~")1.11 ,JJ..\.=:- i.:r..I ;.:i 

r~ o;W :cup# 



play_referee (cup#, play#, id, role) 

sj4 o Jw. :play# 

sj4 C::),; :pdate 

' r-:l oJW :teaml# 

'I' r-:l o ;t . .....;. :team2# 

s)4 ~ :result 

:(.:1Jb JJb ~ S)4 /') ..li Yif ~ ~j4 01JJb ,JJ~ ~I J.:I 

goals ( cup# , play#, goal# , id , time ) 

i~ o;W. :cup# 

sj4 o;W. :play# 

(JJb)~Ll.:.!.id 

(. .. ~ JJb 6...5' ~ JJb ) JJb ~ :role 

::.yif o.r.:>-; ~ s~j4 J.:I o.J...!. o.:lj sl+!f .:...~~1,JJ~ ~I.).) 

i~ o.JW. :cup# 

sj4 o.JW. :play# 

(...:.....,..! o..J...!. o:.b OJW .6:.,_ sj4 .).) o.J...!. o:.j sl+!f jl .6:.,_/' "'!) o..J...!. o:.j $ OJW. :goal# 

~I o..li\....J ~ "'! IJ Jf oS' ~j4 LI.:.!. :id 

~I o..l...!. 0.:1 j jt oS' sl~.:i :time 

penalty ( cup# , play# , penalty# , id , type , time , punishment ) 

::.yif o.r.:>-; ~ s~j4 J.:i ci./ .:...J~ sl-lk> .:...~~1,JJ~ ~I ;.:1 

i~ oJW. :cup# 

sj4 i.JW :play# 

(...:.....,..1 o..J...!. o.:11:. o;W .6:.,_ sj4 J.:i o:.b tJ sl-lk> jl ~/'"'!)lb.> oJW. :penalty# 

~I o..l...!. ~ r IJ lb.> oS' ~j4 LI.:.!. :id 

<... J '-;' y 4 ~.) V"w ,._;~ .:1Jy>-y)lk> c; :type 

~I ci .J .:... J~ lb.> 0T J.:i oS' sl4i:i.:1 :time 



<... '.)Jj ..:..;ts' 'f"} ..:..;ts') wlj~ :punishment 

• .r' ,,..- I. f.'. ~ -~ ~I; J-o ~I; l.S~IJ J ~I; '5~-h ~ JJ~ ~ '51..r. (Y-' 

. .;_;S ~I; JJ~ _;A ~1 J..:}S' (Y-Y 

.(.) y::-J ..:.. J.J"P ;.) ).;_;S ~ I; i..?." ;l> '5~.J..:}S' JJ~ _;A '51..r. (Y-r 

.(.) y::-J ..:.. ;.J-P ;.) ).;_;S ~ I; ~_,.;i; '5~.J..:}S' JJ~ _;A '51.r. (Y-f 

company ( company# , cname ) 

:.) _,:,.~ o ..r..>-~ l.Sj~ ~~I o..lijl... l.Sl+:S"' _,.!...:..~~I JJ~ If.I;.) 

toy ( toy# , name , company# , fee , count) 

o..li jL... .:.S _,.!. o ;W :company# 

o.Jj jL... .:.S _,.!. ili :cname 

:.) y~ o ..r..>-~ ~ l.S~j~ ~~I~ ...b Y.r ..:..~~I JJ~ If.I;.) 

(..::.-1 o..l.!. o.)b .) ~ ~ o ;W ~ l.Sj~ '-:"'~I~ ~)l.Sj~ '-:"'~I JS' :toy# 

l.Si~ '-:"'~I it.; :name 

o..li jL... ~ _,.!. o ;W :company# 

..b-1 J .::.-..:! :fee 

;~I;.).) y::-y .)l...lN :count 

age (age#, startAge, endAge) 
~,, ,,£' ~ o 1; r ~ r:,r.-, ~ ~OJ}'~ ..::......1 ci4. U""L..:z.::,:.1 JS'~..;- OJ}'~~ JJ~ ~1 ;.) 

:.) _,:,.~ J-W. I; JL.. 

~oJf JS':age# 

t_J r. 0- :startAge 

.J4.4 0- :endAge 



toy_ age ( toy# , age# ) 

:...:.,.....\ '5- i.S~Jf ~ 0Jf ~ ./ rZ- 1.5j~ '-:""~ 1 f'.) Yi..5" ~ JJ~ J.1 ).) 

toy_ type (toy# , type ) 

1.5j~ '-:""'~\ £ :toy# 

'5- oJf £:age# 

~ r:- 1.5j4 '":"'l:-1 ~ ...:.,.....\ ~ . .) Yi..5" ~ 1.5j4 '-;-'l:-1 f ti' ~ u JJ~ J.I ;:J 

:..L!.4 i.>fa (""" J ~ j;J (""" $ ..L!.4 i.>j4 '":"'l:-1 u ~ 
1.5jL .....,LI JS' :toy# 

C..1.5 fa '~ j;J) 1.5j~ '":"'l:-1 ti :type 

factor ( fac#, fdate, address , tel, cc#, ccType) 

:.) y i..5° • .r.f-; iJ ~_,:.!... 1.51 .r. o ..L!. ; .) LP i.S U.; pl.; 3 .r.r' ..:... \&.JU,.\ J J ~ J. I ;:J 

fac _toy ( fac# , toy# , qty ) 

;pt; o;t ... ..;. :fac# 

;p\.; ~;t" :fdate 

i.S _,:.!... "-"'; :J T :address 

1.5_r.,. ~ o;W :tel 

L>;l:=s-1..:...;IS"'~;W:cc# 

L>;l:=s-1 ..:... ;IS' tf :ccType 

:.) Y....s" o .r,?-; !)~_,:.!... 1.5l_r. o..L!. ;:Jl..P 1.51_.,, ;p\.; ji_J JJ~ J.I ;:J 

;pt; o;W ;fac# 

1.5j4 '":"'l:-1 £ :toy# 

J..J_?.)l~:qty 

. ....... ,,,.... ,,: ,,: 
-~ ~I; Joo ~t.; i.S~IJ J ~Li 1.5~$:: .•.• h 4¥ JJ~ f 1.5\_r. ('!"-\ 

. .J.;S ~I; JJ~ f ~I ..ys°" ('l"-Y 

.(.)_p.-J ..:.i;y.o J.) ),;.;5 ~I; IS-JI>- 1.51_.,,..ys°" JJ~ f 1.5l_r. ('l"-'l" 



filni ( film#, fname , year , subject ) 

people( id , name , biography ) 

::i_,.;..<..S'° •.r.i'-°.> ~..:..~')lb.I JJ~ ~I J:i 

r-1:-9 oJW.: film# 

~it; :fname 

...:..>L.. JL.. :year 

<.. . .../ :il_,a:o:. ,~41 ) r-1:-9 t_rP _,,. :subject 

s)~ 0\f' J.:5 4* J 0\f' ..1.:....-:.Y ,01hj4 ,0\;l:i f )S 4=JS' ..::...~ JJ~ ~I J:i 

("""'~~I J..- ~~.~I o..Ll. o:ib :i ~ ~ Lt:.!.~~/'"': .:i _,.!.<.5" 

.:i_,.;..<.5" ..:_; J~ ~SJ ..:..~')lb.I ~J ..Ll.4 ·~y ("""' J hj4 ("""' J 0b f J\S' 

~Ll:..!.:id 

it; :name 

~ ;..tf J.ij :biography 

Film_ Director (film#, id) 

:J.ilo:i.J' ~bf JIS IJ ~~LS~ :i_,.!.if ~ JJ~ ~I J:i 

~o;W :film# 

jl~~IJ..-~~.J.?~_y)..:...,...l.:i_j' ~bf;ISl;~.0 ~o;W:id 

C..Ll.4 ~b 01:if;IS' ~ 

Film_ Writer (film#, id) 

:.I.ii~_,; IJ ~ 4...~ ~l.S ~ :i _,.;..<.5" ~ JJ~ ~I J:i 

~o;W :film# 



6.... ·1 • ..:.......I · < - .-Ll 6.... .J..5 "'=-- -) ..:.......I cl ·I ~L• 4...l:...L 45'.-.>...!. o W :id _J..r:;'. l.f""""""r=- - - . .J' .J'Jr-:- - ....,, ... J 

C...l..!.4clbo~y 

Film_Actor (film#, id , role) 

:..t;lo.)? sj4 ~ J.) iJW' ~.) _,.;,,~ ~ JJ~ iJ..I J.) 

~ oJW :film# 

(..)Jb ~j4 ~ jl ~ ~ ~ .;--? ~ y) ..:-.Io.)? sj4 ~ J.) 45' ~ oJW :id 

C..i J.) ~ JJI _;.A;) ~ ti :role 

Film_Producer (film#, id) 

:..t;lo.)_j' ""::+'I;~ iJW' ~ .)_,.;,,~ ~ JJ~ iJ..1J.) 

~oJW:film# 

""::+' ~ j1 ~..:.......I~~~.;--? ~y) ..:-.I o.)_j' ""::+' 1J ~ 45' ~ oJW :id 

(....l..!.4 clb o.d 

award ( award# , aname ) 

:.)_,.;,,~ ._e~ V.o_k.~ e_,;1 ~ .1Y._,.. .:,.,~')\11 JJ~ iJ..1 J.) 

... J 0j JJI _;.A; ~j4 iJ..~ ,iJb ./ J\S' iJ..~ .. l:.a .. o .,t.. ~ ti .I" ~ ) o .,t.. ~ JS' :award# 

(...:-.I ci~ V""LA:>-1 JS' ~ 

·..t..~ \t; :aname 

festival ( fes# , fname , year , place ) 

:.) _,.;,,~ o .,r.?-~ ~ sV.o;I~ ~ .1 Y...r- ..:...t&.')111 JJ~ iJ..I J.) 

Fes_Film ( fes#, film#) 

•li·~ oJW :fes# 

•JI~ \t; :fname 

OJI~ s):/ .J'. JL.... :year 

o JI~ sJI:/ .r. J:- :place 

OJI~ .J" J.) . ..i.;lo.)}' .::..S _r. 15..~ ~ o;I~ .I" J.) .)Y~ ~ JJ~ iJ..I J.) 

.J:S .::.5 _r. ~ sV.o )~ J.) ..:-.I ~ ~ .I" J .J:.:S' ~ .::.5 _r. s.).M;.e IS~ 



grant ( fes# , film# , award# , id , kind , result ) 

~ ~ ..slAoi.f·~ ;;, ~IS~ ..s' 15-(+.li. ~ J,,Y..r" ..:..~".>U:>t JJ~ .:r.,t ;:. 

:..l.!.4 ~,; i} ~ '1~".>U:.1 fa4, l..i ~ ~ o.J..!. o _ri-,; ..:.i~".>U:.1 .;, r~ o _ri-,; .,\;lo:.}' 

o.,.l;.r. ~T i.f"Jf' ~ ;;, ..sj4 ..sl.r. 1.Jfa; ~ 'iJ~ o;Jr-~ .d.;t>. ~ o;I~ 1:. 

. ..:..; .J ;~I~;, J J..!. 0j i p ~ ~j4 .J..~ o_k~ 

o;I~ o;W :fes# 

~ o;W :film# 

• .k ~ t_Y JS' :award# 

..:-t ci4_ V""l...a::>t I.SJ~ o_k~ ..s' ~ o;W :id 

C...J..;~ tr:"' 'J~l ~.)) o.k~ ty :kind 

(l~..,t;\S" 4. o.,.l; .r.>~ :result 

'-, 
.. ~ & & 
.~ ~ I; J.-IS" ~li ..s~tJ .J ~li ..s~I_, ~ J_,~ .;A ..sl.r. ('f-' 

.~~I; J_,~ .;A ~I -l:iS' ('f-Y 

.(;, .?." _, ..:.. ;~ ;;, )~ ~ I; ....?-' ;l>- ..slA-l:iS' JJ~ .;A ..sl.r. (f-f 

.(;, .f':' J ..:.. J~ .J;, )~ ~ I; ~_,.;~ ..s1A..l:1S' J_,~ .;A ..st.r. ('f-'f 



)~ JJl..l:i:- ~ U.~I; Jijl.) A sl..r. ~ ~I iS-}lj J u. .fJ..s:. jl sl.u:. ~ sl~I; ~ 

: j I ..c.;; ~ U. .fJ..s:. J. I . ..li JJl.S" 

c:'."1 - ./ c:'."1 - ~ I / c:'."1 - ' ..c.;;~ U.~ J.l .~I JJ..l:i:-~ (+:; lA~ J.I S.)JJJ :;.s.~ ~lA~ -

~ .fJ..s:. ,(Project ~ D> .f A .fJ..s:. ,(Select ~ 6) ~t;.:;I .fJ..s:. :jl 

(Summarize)sjl.....w>~ ~ s.J.:...oJf .fJ..s:. ,(Extend) 

& & .,,., y c:'."1 - "" ;~ jl.... JJ..l:i:- J.) (+:; :..li Yl.S" JL.s-1 ;~ jL... JJ..l:i:- J.) SJ; ~ .s. 1; J.) slA ~ - ' 

,(Union~ U>t.~': jl ..c.;;~ t..fa.s. J.t . .t:..!.4 t..fa.s. J.I S:lJJJ .x.;1,;1.S" 

(Subtract ~ - ) j.;.1.4; J <Intersect ~ n) 6\;:.!.I 

oly.b JJ..l:i:- J.) fl' :..li Yl.S" JL.s.t ol_,;.b JJ..l:i:- J:l SJJ ~ IS.\; J.) slA .fJ..s:. _,.. 
••• & & 

J (Product~ x) ~ ~ jl ..c.;;~ lA ~ J.I . ..1.:.!.4 lA ~ J.I S.)JJJ ..c.il.fl.S" 

I - Unary 

2- Binary 

Goin)..li~~e.Y' 



.:.y.1.5" Jt.w>I U""I> ~l_r!. ~ J_,...L?:- _,:. iSJ; .J..w:. J..' :(divide~+)~ .J..w:. _£ 

«-) ..5-!~ 6:- .J..w:. -0 

• ...\..!. ~1.5" J J ...L?; tj j I \.,. _!.J...s. 4=iS' ...?-" J _?- _, i.s:. _, JJ i.sl ~I; _r.:- ;:. : .f" JJ 

1:. .~:.1.5" ; t} 4.5"' .J .r. :. ; ,_,.. I.; i.sl~I.; _r.:- i.sV. _!.J...s. :....vi:.. i.s l+J \!.. _j'; ~ ~. if.. t .;:. 

:~Io...\..!. o:.lA::....I J._; JJ...L?; J~ J-L!. V.d:. o~~ ~ J_,l...L?; jl l+JI!.. ~I 
S ( s# , sname , city ) 

P ( Jl1t, pname , color) 

J (.it! , jname , city ) 

SPJ ( s#, p#, j#, qty) 

::. Yl.5" o .r.?-; i:.ilt .xS ...t:l .Y 0~~1 JJ...L?:- i.:r..I .;:. 

(:. b :. ..i. · JS' 6:.., o.x.S ..W • ...!i)o.J:.S ..W • JS' :s# .J .r-. ~ • • .J' r . .J' 

o.x.S ...t::l .Y ii,; :sname 

.:.;t:. ;1; ,:X;:. o.x.S ...t::l,; oS' i.sk :city 

::._,.,;.1.5" or.?-; w~~ w~~I J_,...L?; i.:r..I ;:. 

(:.;!:.:.~~£ ~J~r-)J~JS':p# 

J~rt:pname 

J~ &:..; :color 

::.yif o).;-; V.oJJ.r. w~~I J_,...L?; iJ._I .;:. 

(.:.):.:.~~JS'~ oJJ_r. ./') oJJ_r. JS' :j# 

oJJ.r. ii,; :jname 

:._,.;.1.5" lr.-1 i:_,T ;:. o.iJ.r. oS' iSk :city 

ojJ_r. /" i.sl.r. I.; J~ /" jl i./ }$" ~ o.J:.S ...t::l.Y /" :.yl.5" ~ JJ...L?; iJ._I .;:. 

: ...:...... I o:. _? .lJ :j · 
o.J:.S ...t::l..Y JS':s# 

J~JS':p# 

oJJ.r. JS' :j# 

J-J} .;1-lA.. :qty 



s 
s# sname city 
SI eJLa.. .JI_,,.; JI_,,.; 

S2 eJLa...). .!'. .)_i.. 

S3 . _r.ll 
) . J~I 

S4 eJLa.. .Jl.r.1 .:,,I_,,.; 

p 
p# pname color 
Pl ~T_d ~ 
P2 ;yL.;T ~ 
P3 .JI..:- '-S""' _,i. 

P4 .. ,JT I"-=-" J..A..,. 

J 
j# jname city 
JI ~1.:....4 ;9T ..:..../ ·1 ' ) .r." 

12 ~l.:....4;~T .:....../ ,:;~I 

J3 olf .lJ} .Jl_;fJ 

SPJ 
s# p# J# qty 

SI Pl JI 12000 
SI P2 Jl 20000 
SI P3 JI 3000 
SI P4 JI 8000 
SI Pl 12 10000 
SI Pl J3 9000 
S2 Pl JI 2000 
S2 Pl J3 5000 
S2 P3 JI 8000 
S3 Pl JI 9000 
S3 P2 J3 9000 
S3 Pl J3 4000 



i.s':. ~ ~~ ~ (T'-' 

~ . .:i Y.1.5" o.:i\A:....1 JJ~ ~ 1 .:i ~I .,r._:f L>l_r. ./J-s. .:r..I jl :lo:'~f ~ (T'- l - l 

J., _r. L>l1b 45' 11 JJ~ ~ jl ~~\; .Jlyl..S'" ./J-s. .:r..I jl o.:i\A:....I ~ ,.?v_.:i .:....1~ 

. .:i _? '-:-'\;..;;I ..l:.::..-..1> ~ ~ 

:J....~ _):; 1 .:i 11 R JJ~ 

R 

A B c D 

a b c 10 
e f a 20 
g h a 10. 
l m b 30 

. ..:-ID>15~T 1 .:i45' ~ '-:-'~111 RJJ~jl~~l.i:l JU.O 
: ...:......!. f J...l L>~1.J"P jl ~ ~ .Jl.il..S'" 111y:i .:r..I 

6 (R) 

D>15 

:~ 

select R where D> 15 

:~ 

R where D>15 

=~ 

A B c D 

e f a 20 
l m b 30 

. .) .? o.)\A:....I not J or J and jl .JI_; 1.5" '-:'~I J.. r. ;.) 
. ..:-IC= 'a' JD> 15 ~T 1.:i 45' ~'-:-'~I l1R JJ~ jl ~~l.i :r JU.O 

6 (R) 
D> 15 and C='a' 

:L 



select R where D> 15 and C='a' 
:I.. 

R where D>l5 and C='a' 

:~ 

A B c D 

e f a 20 

• ..L.,,t... I ·1 • i:,\f .J.:.:S' ..W • ._:.,~ :1" J~ .... JISJ+' ·-" 

: ..l:.:.-A i:>I _,.; k ~ .1:. .J'.J" AS' r-? '-:-'\>.;:;I I; 1S-t+4 t; S J J~ j I ~IS' 

6 ( s) 

city=' i:>I_,.;' 

:I.. 

select S where city=' 01_,.;' 

:~ 

S where city=' 01_,.;' 

:~ 

s# sname city 
Sl e_JLA.. 01_,.; 01.,.; 

S4 e_JLA.. 01.r..1 01_,.; 

-~'=I; 'P4' J 'P3' J 'P2' ..:..'i~ ~ j,,.J'.J" '54--!-J} ._:.,~ :£. J~ 

6 ( SPJ) 
p#='P2'orp#='P3'orp#='P4' 

:~ 

select SPJ where p#='P2' or p#='P3' or p#='P4' 

:~ 

SPJ where p#='P2' or p#='P3' or p#='P4' 

:~ 



s# p# j# qty 

Sl P2 JI 20000 
Sl P3 Jl 3000 
Sl P4 Jl 8000 
S2 P3 Jl 8000 
S3 P2 13 9000 

. ..c:......i'P4'L 'P3'L'P2'0'i <1.i..b 45'...1,.,Ll 1.•. ~u~:oJt.o - - - .,.a-.. . Y.r -· -· ; ~~-'.r 

6 (SPJ) 

p#<>'P2' and p#<>'P3' and p#<>'P4' 
:L 

select SPJ where p#<>'P2' and p#<>'P3' and p#<>'P4' 
:L 

SPJ where p#<>'P2' and p#<>'P3' and p#<>'P4' 

=~ 

s# p# i# qty 

Sl Pl Jl 12000 
SI Pl J2 10000 
SI Pl JJ 9000 
S2 Pl JI 2000 
S2 Pl J3 5000 
S3 Pl JI 9000 
S3 Pl J3 4000 

:~~ ~ (1"-1-r 

j1 .~tA:....1 ~ '~~ 0;~ "-! -~r-if .~tA:....1 J_,~ ~ )~ t.S~~ _;,:.,_:/ f.Sl.r. .J.l.s. iJ-1 jl 

.~.? '-:-'l>.:;11; J_,~ ~ jl ;a;~J.J-4 t.S(+; .;:- 01_,; if .J.l.s. iJ-1 

. .J..?' '-:-'t>.:;l l;R J_,~ jl D _,A t.S(+;.;:- :1 Jl!.o 
: ~ _,:, J_.; t.Slc-i;p jl ~ "-! 01_,;if I;;_;:-~ iJ-1 

n (R) 

A,D 



:~ 

R[A,D] 
:\, 

Project R over A,D 

:~ 

A D 

a IO 
e 20 
g 10 
I 30 

. .:-I JL. 4iT J.) l>l.6 .J.:)_; 6~~1J 1.5!.l.t. .;+.!. "=15' rli :r Jl!o 
:r-:5 ~t;.:;1 IJ S J_,..b:- jl city IJ.f"- ..:......:its' 

n ( s} 

city 

S[city} 

project S over city 

;\, 

:\, 

:~ 

~~(T'-\-1" 

~1 f...)l,i. . .)Yl.S" o.)lA::....1 J_,..b:- ~ ~ IJ.f"-~ ~ ~ IJ.).;S' ~l..;l lS1;. ~ .?J..s. jl 
~ "-! .f..J...s:. ~ 1 jl d.i:: .... I .)$' ~\,; . .) Yi.s" ~b.... ~.) l>4i .;- .r.. .)\A.. '-"'L.1 f. 4J >

:..:-I J..~ 



.r. .}J} i:,,l_r..- 6 J..;S' ~ ~~ i:.is-~ J SPJ JJ~ s~s- .i.::1S" jl ~ :Jl!o 

. (..:.-I r p}:? '-;-'>" .r. qty) ...lA.) 0 L.!.; I; ;j '-;-'>" 

extend SPJ add(qty/1000) as tonQty 
:~ 

s# o# i# atv ton Qty 
SI Pl JI I2000 12 
SI P2 JI 20000 20 
SI P3 JI 3000 3 
SI P4 JI 8000 8 
SI Pl J2 IOOOO 10 
SI Pl J3 9000 9 
82 Pl JI 2000 2 
82 Pl J3 5000 5 
82 P3 JI 8000 8 
83 Pl JI 9000 9 
83 P2 J3 9000 9 
83 Pl J3 4000 4 

i.S~O'Jf" ~ i.S)l.w~~ ~ (T'-\-i_ 

0.>- ~ 4, ~ _r...)\.i. W"'\....I .r. I; JJ~ ~ s~l; .Jlyif _!J..s. If-I jl o.ll.4:: .... 1 ~ 

4:-b.... sl.r.sum r::Y jl . .)b r~l I; sl"':-t-. Ir.~),,_,, OJ./ .;A SJJ J .).? s.J:...oJ./ 

min r::Y jl J ~.fl.. 4:-b.... s'.r. max r:::.t; jl ,~I.:- 4:-t-. sl.r. avg r:::.t; jl ,~ 

r:::.\j jl o.)lA::....I 4 '~ . .)_,;,if o.)lA::...I OJ./ .;A jl i:.is-~ _r...)\.i. ~ 4:-b.... sl.r. 

. .) .? "':-t-..1; OJ./ fk' s~'u .)1...uu 01_,;if count 



JP. p# /' 151_.r. IJ qty IJ_;:...,. ~ SPJ JJ~ J::. ~15' -=--:1 ~I IJ::.JJT ..:........~ 15l_r. 

u-;-" J o::._?' 15.J:..,_oJ_? p# l.l"\....1 _.r. IJ SPJ 15~\; l~I ,~IJ J:l -~ <1.:-b.... Ir.--

:~ r..s- '-:"'L> •J.? /' 151..r. IJsum(qty) 

summarize SPJ by(p#) add sum( ) as total 
# total 

Pl 51000 
P2 29000 
P3 11000 
P4 8000 

ojJ_r.151.r. p ::.Jy J~ i.f J} JS' 01;:.- J U.o)J.r. JS' ,.:..,'i~ JS' jl iS-J :Y Jl:.o 
. .J.iS' ~ p ;:, J.JA 

<1.:-b.... .-.;\fl~ J~ ojJ_r. JS'/J~ JS'~ _;A 15l_r. IJ i.}J) JS' I.JI;:.- ~4 ~I J::. 

:r-s- 15.X...•J.? j# J p# l.l"\....1 .r. IJ -=--:1..:........1 i j'i ~ -~ 

add sum( qty) a summarize SPJ by(p#j#) s total 
p# j# total 
Pl Jl 23000 
P2 Jl 20000 
P3 Jl 11000 
P4 Jl 8000 
Pl 12 10000 
Pl J3 18000 
P2 J3 9000 

J.OW j ~f~f 'C~f ~~_,s:Lw: (1"-Y 

JJI~ . ..c;_.,. J~I ~li Jlf j\.... JJI~ 15JJ lf;; j.PL4r J 6"1fal J t_41 151.A fa..s. 
Tl JJI~ . ...l!.4 0~ ~T )'>l:.:.. 15\+!}.J ~b J \+!;....J ::.l..uu 0- ..c;_.,. JJI~ J!fj\.... 

:~~pJ::.IJ T2J 



Tl T2 

A B c D A B c D 

a 
f 
I 
p 

b e 10 a b e 10 
0 p 20 z w y 20 
m x 10 
q r 10 

.:,~ ~ ~ ~ f:i !+.f'~_, d..:..b .S Jo} ._:r..I ~ . ..:.....I.:,~ J_,~ J:l .:Jly ~~ 

. ..l,j;!f j\.... JJ~ J:l ,...l:...!.~ 

0T 01y ~~ .s :lY. .JAl_p. J_,~ ;lfj\.... JJ~ _,;, t~' =t~' ~ (r-r-' 

<.>~b').1..!.~c.s- JJ..b:- J:l /- <.>~1; j.-t.;. .:,T ;,;~ J ..:.-1 .:,~ JJ..b:- J:l .:>ly ~~ ~ 

.~__,.,!.c.s- o;,\A:....I union~ U ;,L..; jl t_~I ~ <.>1.r. .(...1,j__,.,!.c.s- .j,,b. <.>)fa 

Tl u T2 

A B c D 

A b e 10 
F 0 p 20 
L m x 10 
p q r 10 
z w y 20 

;~ lfjT ;~ <.>lo.JJ.r. ~ .J5 c.s- J ..l,jj lfjT ;J <.>lo6 ~_; .S ~~I; ~IA k ili :r Jt.o 
. ..:.-l_r.I Jl>

:~;J T ..:........~ I; J JJ..b:- jl city .iJ _;:..,. J S J_,..b:- jl city .:, _;:..,. t_ ~I ~IS" 

S[city] u J[city] 

:~ 

S[city] union J[city] 

:~ 



city 

01.* 

• 1 • .) .r.:"' 

: ~:J ..::....)~~ . ..:......I .S.r...i; ..;_Sr- J lS-~~ ~\:,;.. (.)IJb t41 ~ 

TI u T2 = T2 u TI 
TI u (T2uT3) =(TI u T2) u T3 

01_,:.p ~ ~ 45' :J_Y. ..u.1_p. ~J~ .)tf jL. JJ~ J:J 61_r-1 :~1_,;:.:i1 ~ (r-r-r 

J,,~ J:J ~ 6 _;:.:.... .s~\; JoL.;. .:,T 4.;~,, ..:......I 0~ J,,~ J:J 01_,:.p ~ ~ 4 i:>T 

.:J ~'5 d.A: .... I intersect ~ n ;J\....; jl 61_;:..!-I ./J..s. .sl.r. . ..L!.41.5" 

-~;,,T ....:.-~ 1.) Tl n T2 :\ Jt.o 
Tl n T2 

. ..::......1.r.-1 Jb- ;:J ~T 

:~;J T ....::.-~I; J J,,~ jl city 0~ JS JJ~ jl city 0.f- 61_;.;.1 ~IS' 

S[city] n J[city] 
:~ 

S[city] intersect J[city] 
:~ 



: ~~ ...::..;~ ~ . ..:-115.r..~ .::..5 .r- J 15-~~ ~l>-15l;b 61_,::.;.1 _J.J....s. 
n n r2 = r2 n n 
n n (r2nr3) = (n n r2) n r3 

c- ~Y. .u1_,:i:. JJ.J:>:- <rl-T2);\fjL... JJ . .J:>:- J~ J..PtA; ~ :J.Ow ~ (T'-r-r 

JJ.J:>:- jl is..~t; j..W. 1.JT ~~ J ..:-10~ JJ.J:>:- J~ 01y. ~~ ~ 1.JT 01y. ~~ 

_.lj ;l..1j ~ y:-J T2 JJ.J:>:- ;~ -5' ..:-IT 1 

Tl-T2 

A B c D 

f 0 p 20 
l m x 10 
p q r 10 

JI.> J~ ~T J~ 1.Slo.JJ..r. JJ ~;b ;I} ~T J~ ~lo..c.:S' ~,; -5' ~~I; is..\..1.k ii,; :T' Jt.o 
. .::..-..j I r,-1 

:('-!.JJ T ~~ I; J JJ.J:>:- jl city l.J_;:.,... JS JJ.J:>:- jl city l.J_;:.,... J..Pl.A.i ~IS'· 

S[ city] - J[ city] 

~ 
~ 

=~ 

=~~ ...::..;~ ~ .~;1..lj 15.r..~ .:...S .r- J IS-~~ ~6:-j..Pl.A; ~ 
Tl - T2 ::t:. T2 - Tl 
Tl - {T2-T3) ::t:. (Tl - T2) - T3 

=~~' y~ ~~~ (T'-T' 

.;A 1.S'+.f }..J j.. W. ~ Y. .ul _,> J J .J:>:- ,. I ..PJ~ J J .J:>:- p '-:' _,...Q.l..o l> :y ~ ~ (T' -T' - ' 

..::,.....~ J J .J:>:- J~ l.S~ l; ~; 15' ~ '-:' .r" j I -5' is.~ t; J (15 ;ifa 1.Slft }.J u>) J J.J:>:- J~ 



~~ J_,~ 15l+41; _;1 ~fl' ;IS';~ JJ~ ~ 15t+!;IJ _;1 ~fl',~~..::..;~~ .~TU"" 

JJ~ ,r-5' '":-' .rl> J;l; 0 ~ J_,~ ~ ;~ I; J.l; r ~ JJ~ ~ __!1 ,~1.r.~ ,.,.t; _r.f i..5' )} 

.~ Yi..5' o~Li:...I times 4. x ~L...; jl '":-' ~ .f.1..s. 151.r. .~ J'. JAi_,> J; l; 'rxO=' 0 J.-L!. ~ 

·~JJ T ...:........~I; Rl x R2 J .;.,_~ _,k; )~I; R2 JR l J_,~ J~ :1 Jl:.o 

Rl R2 

A B c D D E F 

a b c 10 10 20 a 
- p q r 20 15 60 b 

I m n 30 
a b e 30 

RlxR2 

A B c Rl.D R2.D E F 

a b c IO IO 20 a 
a b c IO 15 60 b 
p q r 20 IO 20 a 
p Cl r 20 15 60 b 
I m n 30 IO 20 a 
I m n 30 15 60 b 
a b e 30 IO 20 a 
a b e 30 15 60 b 



s# sname S.city i# iname J.city 
SJ e:i~ 01A" .JIA" Jl ~\:.....4 ;t;T ...:._. /' ·1 • ) r." 

-
SI e:i~ .JIA" .JIA° J2 ~1;....4 ;t;T ...:._. r .J4UI 

SI e:\~ .JIA" .JIA" J3 o\S".)J} .JIA" 

S2 e:i~ .)" ;'.. .)" ;'.. 11 ~l:....4 ;t;T ...:._. /' ·1 • ) r." 

S2 e:\L.a....). ;'.. 
.) . 

;'.. 12 ~1;....4 ;t;T ...:._. /' iJ4UI 

S2 e:i~.)· J'_ 
.) . 

J'_ J3 o\S".)J} 01A" 

S3 . _r.JI ) . .J4UI Jl ~\:....4 ;t;T ...:._. /' ·1 • ) r." . 

S3 "_r,ll .) . .J4UI 12 ~1;....4 .Ji;T ...:._. /' .J4UI 

S3 . _r.JI 
.) . .J4UI J3 olf .)J} .JIA" 

S4 e:i~ i:>lr-1 01A" Jl ~\:.....4 ;I.ff ...:._. /' ., . 
.) r." 

S4 e:\L.a... .Jl.r..1 .:>IA" J2 ~1;....4 .Jt;T ...:._. /' .:>4UI 

S4 e:i~ .Jl.r..1 01_,.; J3 o\S".)J} ,:,I_,.; 

:.J.,_,, .::..;~~ . .:-I i.>.r..-i; .:..S _r. J lS-.~~ ..:.....z...:.1>. i.>I),, '-:"'rf' ~ 

Rl x R2 = R2 x Rl 

Rl x (R2xR3)=(RlxR2) x R3 

I~~ ~(f'-f'-l' 

:..:-I~ ~_,;I i.>l;b ~ i.:t..1 . ..:-1 Jl..s-1 J.li ol._,>..b JJ~ J_, /'I.SJ; ...lj~ ~ 

c- 1.) JJ..l=:- J,, '-:"'~1:.-j1 lS-.~1; ~ i.:r..1 :"t; ...v~ ~ ~~ ...v~ (r-r-r-\ 
o.)\.A:....I join ~ 00 ,,l....i jl ~ ,r!- ...lj ~ i.>1.r. .J.:5 If '-:"'\>..::;I ...l::.-A ~ ~ J., ,r!- i.>l;b 

1 - Join 

2 - 0-Join 



A 

a 
a 
p 
I 
a 

-~JJT ..:-~ 1) R l join R2 :1 JtG 
Rl.D<E 

(~lo.lJJT ..:.,....,~~l;~;"~l~)Rl xR2 i'.>.lJJT ..:.......~:1 ab-.,.o 

:~1 R l .D<E ~T J.) ~ IS-~ 1; "="'l>.:.il :r al> .,.o 

B c Rl.D R2.D E F 

b c IO 10 20 a 
b c IO 15 60 b 
q r 20 15 60 b 
m n 30 15 60 b 
b e 30 15 60 b 

~ r ~ J.) t+;.; I; JJ..b:- J.) i)> _r. ..t; ~ ~ .Jlj Is" ...:...; J ..j~I jl lS.r! ~ '51.r. :.f' JJ 

.1 _,..!. ~ r--? ":"' _rP ~ J.) IJ JJ..b:- J.l jl IS-~t' t+;.; ~ts' Jts' ~I '51.r. . .lJJT ~~ 

• ...1.::.-1; I).) I J fa .) ;y 

S.s# Sname <city 
SI ell.a.. .JI_,.; 01.* 

S2 dl...:t.o .) . .r.. .) . .r.. 

-~JJT ~~I.) s join SPJ :r Jl:o 
qty<4000 

SPJ.s# p# .i# qty 
Sl P3 JI 3000 

S2 Pl JI 2000 

:~.) UJ~ ~ . .l;l..t; lS.r..i; ~ _r. JJ ..:........115..~l:::- ~\>. lSl;b i)> _,..!. ..t;~ .J.l.s
Rl 00 R2 = R2 00 Rl 

.1 _,..!. .1 _,..!. 



(Rl join R2) join R3 I- Rl join (R2 join R3) 
y _b, ri 

I~ oN~ (f'-f'-1'-1' 

0T .l:. ri J ;,_,.;.~ _?'~ i.> ri ~ i:,,T ;:J .5' .,:.,JlA.i ~I~ ~Ii.> ri ...li~ ..c.;L. ~ ...li~ 

~ ...li ~ ;:J ,~ .~I JJ~ J:J ~ 6 _r-. i.St+f }J i.SJW 'vP) ~ ;~ 

.:J_,.;.15 o;,l.i:;....ljoin ~ 00 ~L..i jl ~ ri ...li~ i.Sl.r. . ...liY,if ~.l> i.S/f.s i.S~fa-1 

. ..u.JJT ~~I; Rl join R2 :\ JU.O 
(~lo~b i~I Ji i.Sl+JI!.. ;~I; ....b. f" ~l)JJ~ J~ '-:'"'~I> iJ;,;JT ..:;.......~ :\ a.I.>~ 

.r..~\A.. '5' ri5 '-:'"'rO ~;:JI; JJ~ .P jl ~l+l;l; lf.:; ~\S"' ;\S"' ~I i.Sl.r. .~;JT ~~ 

·("".JJ\: ~ ;~;~~I; 6 _r-. i.S~fa-1 J ~I .r.1.r. ~T ;~ 6 .;.!..a LS~fa-1 

1 - Natural Join 



-~;JT ..::......~ 1; S join SPJ :r JUo 
s# sname city p# .i# qty 

SI dLA- .JIA .JI_,.; Pl Jl 12000 

SI dLA- .JIA .JI_,.; P2 Jl 20000 

SI dLA- .JIA .Jl_,+i P3 JI 3000 

SI dLA- .JIA .Jl_,+i P4 JI 8000 

Sl dLA- .JIA .JI.* Pl J2 10000 

SI dlA- .JIA .;1_,.; Pl J3 9000 

82 t:'L..a...). J'_ .)_k Pl JI 2000 

S2 dL..a...) .k .)" J'_ Pl J3 5000 

S2 dL..a...). J'_ 
.) . 

J'_ P3 JI 8000 

S3 "_r.11 J . .J~I Pl JI 9000 

83 "_r.11 ). .J~I P2 J3 9000 

S3 ·_r.11 J. .J~I Pl J3 4000 

4 JJ~ J.) ~ ..,l;~ ,..Ll.4 c..!.1..,l; .)F.'J ~ p... ~}.J ~ JJ~ J.) 0:! ~~ :~ 

..,l; ~ ,..c;.4 .:,,~ JJ~ J.) 4->i+.f }.J ~ ~~ . .) .Y. ..I.Al.,>- J.)~ JJ~ J.) ":-'~I> 

• .) .Y. JAi.,>- J.)~ JJ~ J.) 61_,:;;,1 4 JJ~ J.) ~ 

:~.) ~;Y:, ~ .~14.>r.~ .:.5 r- Ju!~~ ~l> 4$1;b ~ ..,l;~ _jJ.,.s, 
RI join R2 = R2 join RI 
(RI join R2) join R3 =RI join (R2 join R3) 



:' ..v~ ~ (r-r-r-r 
JJI JJ..l.:i:- IS~_;:...~ ~~ ;::. ~~JI.A; ..:r.,1 ~ ...:.........\ ~ ..,t;~ ... l.:.;1..- ~::. ./J...s.. ..:r.,I 

:::._,.;.If o::.\..4:....1 J..~ l.Sl.,,,::.L....; jl ~ j1 R2 J Rl JJ..l.:i:- J::. _t;~ ~ 1.Sl.r. .::._,.;,If ~l;..;:;I 

I Rl I>< R2 
I Rl SJ R2 
, Rl Semi-join R2 

·~JJ T ...:.........~I; Rl SJ R2 :\ Jl!o 
Rl x R2 0::.;JT ...:.........~ :\ 4J.>. ~ 

;.->1.i.1.Sl;b JJ..l.:i:- J::. 6 _r.,.1.S4/.i:J ~T ;::. ~Rl x R2 jl tS-4-1;1; ~l;..;:;I :2 4J.>.~ 

:(...:.........! Rl.D= R2.D~T;::. ~ tS-4-l;\;)...\.:.:....A ISJL.... 

~ I R:~D I ~~D I :0 : B 

b 

A B c D 

a b c 10 

.~;JT ...:.........~ I; S SJ SP J :t' Jl!o 
s# sname city 
SI el \..a.A 0 I.* 01.*' 

S2 e:l\..a.A .) . .J';. .)~ 

S3 . _r.ll 
) . 0~1 

:~::. ~J~ ~ ·~ l.S.r..~ .::..S _r. J tS-~~ ~\>.I.SI)::. ..,t;~ ~ ./J...s.. 
I RI SJ R2 t R2 SJ Rl 

(RI SJ R2) SJ R3 f Rl SJ (R2 SJ R3) 

I - Semi-Join 



\.?. )t> ~~ ~llb~ (r-r-r,...f. 

:..liy..s' ~ ~J ......... ~ L?.""J\>. ..I,;>.:; 1.5U.~ 

y • ' . . "-;-"';" L?."" ;I> ..li >.:; ~ -

r • ~ 

..:-I J .....?:" J \>. ..li .J::? .?-J...s. - ' 
f • i J-15' .....?:") \>. ..I,; .J::? .?-J...s. -

=~ ~)l> ..\i~ (r-r-r-t-\ 

,JJ~ J~ jl ~J..:,, .J,;>.:; i.S4-4li .r. OJ":}.s. ~T )~.$"..:-I~ ..li.J::?...? y ~.....?:";I> ..li~ 

~l...; • .J,;~~ JJIJ ~ J~ J o..l..!. ..li>.:; Null .,r..J\.A.. ~ j-j ~ JJ~ jl ~..l.!..i .J,;>.:; 1.5~li 

. ...::.-1 L-0-JOIN ~ L?."" Jl> .J,; J:!. 

.~;JT ..:......~ 11 RI L-0-JOIN R2 :\ J!:.o 
JJ~ jl (a,b,e,30) J (I, m, n,30) J (p, q, r,20) i.S4-4li .,::.,~ J-1 ~ ~i-. ;J 

JJ ,~ .r.1.r. R2 JJ~ J~ D J .i:J .,r..Jl.A.. jl 6:: ~ ~ ~TD J .i:J ;l..lA.. .S- :r.; Rl 

:..li.Y~.;A~~ 

A 

a 
p 

I 
a 

I - Outer-join 

2 - Left Outer Join 

3 - Right Outer Join 

4 - Full Outer Join 

B c 
b c 
q r 
m n 
b e 

D E F 

IO 20 a 
20 Null Null 
30 Null Null 
30 Null Null 



s# sname city p# j# qty 

Sl e:JL.a.. .JI.* .JI.* Pl Jl 12000 

Sl e:JL.a.. .JI.* .JI.* P2 Jl 20000 

Sl e:JL.a.. .JI.* .JI.* P3 Jl 3000 

Sl e:JL.a.. .JI.* .JI.* P4 Jl 8000 

Sl e:JL.a.. 01.* .JI.* Pl 12 10000 

Sl e:JL.a.. .JI.* .JI.* Pl J3 9000 

S2 e:JI...-.)" J'_ .) ~ Pl Jl 2000 

S2 e:JL.a...). J'_ .)~ Pl J3 5000 

S2 e:JL.a...). J'_ .)~ P3 Jl 8000 

S3 . ).1 
) . .:,,~I Pl Jl 9000 

S3 . ).1 
) . .:,,~I P2 J3 9000 

S3 ·_r.11 - ) . 0~1 Pl J3 4000 

S4 e:JI...- .:,,IJ'..1 .:>IA" Null Null Null 

~'-' i..r.-.,~ ...U~ (1"-1"-Y-£.-Y 

.,.) jl i.}J..,!, ...lj~ IS~\; .r. OJ~ .:,,T J.) ~ ..:..,...1 ~ ...lj~ i.?i ..:......I; i.,?-"JI> ...lj~ 

.);l.J ~ ).) o.J..,!, ...lj~ Null J'_.)W ~ :r! ..:......I; JJ.J.::- jl ~..l!.i ...lj~ IS~\; ,J.,..1.::

• ..:.......1 R-0-JOIN ...:.-.I; I..?-" ;I> ...lj~ .)\...,; • .Jjy.l.S" 

·~J.J T ..:........~I; Rl R-0-JOIN R2 :JI.to 

;l...lA.. ~ f! R2 ~...:.-.I;~ J_,..1.::- jl (15,60,B) J.t; .:.i~ cJ..I ~ ~t-. .i.) 

:.) _,:.if _,,..u:. ~ ;.) ,~ .r.1.r. Rl JJ..1.::- ;.) D ~ ;,._, J'...)w jl ~ ~ ~ .:,, TD ~ ;,._, 



A B c D E F 

a b c 10 20 a 

Null Null Null 15 60 b 

J.olr i.r.-.Jl> ..v~ (1"-1"-l'-i-1" 

,JJ~ J~ jl ~J..!. .xr.; s~I; .r. OJ"'.:J.s- i:,,T J~ AS' ..:-I~ .xr.;...?;. Jets" I.?-" JI>- .x~ 

~L..; . .x_,..=.~ ~JIJ ~ J~ o.J..!. .Xr.; Null .r..~l.i. 4 :,.! JJ~ J~ ./' jl ~..l,!.; .Xr.; s\+41; 

. ..:.-I F-0-JOIN ~IJ I.?-" JI>- J.i~ 

·-l:JJT ..:......~ IJ Rl F-0-JOIN R2 :Jl:.o 

A B c D E F 

a b c 10 20 a 
p q r 20 Null Null 
I m n 30 Null Null 
a b e 30 Null Null 

Null Null Null 15 60 b 
,~~(T'-i 

T2 JJ~ i:.>l.f&- ~~AS'~~~ T2 JJ~ .r. IJ Tl JJ~ 01_,;~ ..iJ,rP y~ ~ 

:~~ ..:.iJ~ "-'! • ..u.4 Tl JJ~ i:.>l.f&- ~ ~ jl sl~ ~ .1J 

H(T2) c H(Tl) 

~.f':"J T2 JJ~ J~ AS' ~Y. ...u.I_,> Tl JJ~ jl i..s!l+f :,...J J-1.!. ,Tl+ T2 i:.>1.f&-~~ 

:.XJIJ.i 

H(Tl ~ T2) = H(Tl) - H(T2) 

JJ~ J~ T2 s~t' t..a. .. ljl "-'!AS' .x_,.;.~ ~J1J ~ ;.;~ J~ s.r..~1.4.. 4.:.i ,~~ ~;. jl 

.J.:..!.~ ~b ~ .f':" J Tl 

1 - Division 



Tl 
A B 
a b 
l m 
k k 
a b 
a b 

c 
c 
c 
x 
g 

p 

. .) Yif da::.....1 divideBy ~ + .)\...; jl ,~ 151.r. 

:.J..,_~ fa).) I; T2 J Tl JJI~ :\ Jl:.o 

D 
10 
10 
20 
20 
40 

. .)_}' ~T2 JJ~ _r.1; Tl JJ~ ,:,1,;if ..::.......1 H(T2} c H(Tl) .S- ~T jl 

H(Tl + T2) = H(Tl)- H(T2)={A,B,C,D}-{C,D}={A,B} 

(C,D)=(c,10) .. ljl ~ ("""' .s- .,l;rif .))J ~ JJ~ ).) .s.l..i>-(A,B) ~ ,?v_.) ~)> jl 

~ ..::.......(A,B)=(a,b) ~Tl JJ~ ;.).(C,D)=(g,20) .ljl "! ("""' J ..l.:..!.~ ~b .)_,:>:-J 

J,t j.el.!. ~ ~ v-; .(C,D)=(g,20).ljl "! ("""' J .);b .)_,:>:-J (C,D)=(c,10) .. ljl ~ ("""' 

s PJf s#,p#] 
s# p# 
Sl Pl 
Sl P2 
Sl P3 
SI P4 
S2 Pl 
S2 P3 
S3 Pl 
S3 P2 

CAI[] 
[ill] 

:.) Y. ..v.l_p. (a,b) 

-~JJ T ..::.......~ IJ SPJ[ s#,p#]+P[p#] ~ :r Jt.a 
SPJ[ s#,T+r#] 

s# 
SI 



~ljl ~ SPJ J_,~ ;::J 4S' ~::J;_,T ~~ 1; i)lf ..l:.:S' ..l::l.f ..IS' J_,.; ..:...~ jl o::Jl.A::.....1 4 :~ 

. ..I.ii~_,} 1; • .:: .. :'°'1~ .i..J. )'o::Jl... 0;~ ~ ~ J ..1.i;b ::J_p.-J 0'°'1~ .y5' JS' 

~A~~(r-o 

;::J J ::J_? o.r.:>-":i J_,~ ~ ;::J 1; 0~ ~·~.JI.fl.>" ~h~ _Jl,.s, j\ o;JlA:;...\ 4 

.::J Y.l.s" o::Jl.A::.....I giving ~ +- ;J\....; jl ~h ~ P-s- s'.r. .::J.? o::JLA::.....I .J T jl s~ ..:...~ 

·~JJ T ~~ ..1.ilo.:i _? .:..5 _r. J l ~ ;_, ..r. ;::J 4S' I; i)lf ..l:.:S' ~ .f l.s"L...1 :Jl:.o 

:1 ~jJ 
select SPJ where j#='jl' giving templ 
temp I join S giving temp2 
project temp2 over sname 

templ+-6 (SPJ) 
J#='Jl, 

temp2~templ oo S 

n (temp2) 
sname 

((select SPJ where j#='j I') join S)[sname] 

fl (( cr (SPJ))oo S) 
Sname J#=' Jl' 

Sname 
e:JL.a.a .JI_,.; 

e:JL.a.a :;) . J! 

"r.31 J . 

:~_, 

:~ 



~ _;:;1..r. :.r..; .J>b jl ..::..~ r~1 ~; ,~1~1 .rf":" .x.;1.. ~ ...s1~1; .rf":" )~ =~ 

• ..:.....I _;:il.,r. 1.J';.}i.?." ;I> 

R 
A B c D E 
a b c f g 

a b c h k 
a b c d k 
e f 1 d k 

. j l rn h n 
n 0 p q r 

J l 1 d n 
s 

m d 
k 

a) R + S 

IA IB I 
b) R-(R join S) 
Rjoin S 

IA Is le In IE 
R-(R .ioin S 
A B c D E 
a b c f g 

a b c h k 
a b c d k 
e f 1 d k 
j 1 rn h n 
n 0 p q r 
j l 1 d n 

:o..\.!i J> "5~P 
:~~ )2.i )~I; J.~ JJl..l:o:- :\ .:Y..P 



c) R + S[C,D] 

SfC,Dl 
c D 
1 d 

m h 

d) R - (R join S[C,D]) 
S C,D 
C D 
1 d 
m h 

R join S[C,D] 
A B c 
e f 1 

j l m 
i I 1 

D E 
d k 
h n 
d n 

R - (R join S[C,D]) 
A B c D E 
a b c f g 

a b c h k 
a b c d k 
n 0 p (I r 

R+S(C,D) 

111~ I! I 

e) (R where D='h')[D,E] intersect (S where E='k')[D,E] 
(R where D='h')[D,E] ( S where E='k')[D,E] e. I !I ~I I ~I ~II~~~, ~~I 



t) R [D,E] - S[D,E] 
R[D,E] S[D,E] R[D,E]-S D,E] 

D E D E D E 
f g d g f g 
h k h k d k 
d k h n 
h n q r 
q r d n 
d n 

~\::.i ,j.)JJT ~~ sl..1q·j"'Y ..:...~ ,ci ./ _);; J.) IJ SPJ J J J p J s JJI~ :r .:.Y-P. 
·~JJT ~~ IJ J.ob.. ~ '~;. sl~IJ .r.:- J.) IJ J.~ 

_);; .)J.Y' o..O ~.i ~J~ J.iS' ~ ..:..i"'Y.,.a:- i1,; J 0\f ..o ~.i i1,; jl ~ :Ql 

• ...l.!.~ -:.:i-J} IJ _);; .)J.J'" J.,.a:-

(S join SPJ join P)[sn ame,pname ] 
sname pname 

~La.. .JI.* if'T ~ 

~La.. .JI.* J.iL.JT 

~La.. .JI.* ,j~ 

~\.a.. .JI.* . Jn r-" 
~La...). J!. if'T~ 

~La...)" J!. ,j~ 

',r.11 J . if'T~ 

. ,r.11 J . J.iL.JT 

. ~I o...l.!. ..jr2"" if'T~ 1..,;T J.) .s' ~~ IJ ~~ojJ_r. i\,; :Q2 

((P where pname=' if'T~') join SPJ join J)[jname] 



.iname 

_...lj\..,;;>.J} &;~ ..:...'}~ '5' ~~I; ~.,g ..cS .t:Jj .JS' :Q3 

(SPJ join (p where color='~') )[s#] 

s# 
Sl 
S2 
S3 

_...ljl...::>-J} &;~ ..:...'}~ '5' ~~I; ~.,g J:.:S .t:Jj i\; :Q4 

(SPJ join (p where color='~') join S)[sname] 

sname 

c!'--- 01_,.; 

c!'--- ~-_,,_ 

. _r.ll ) . 

. ...lj1...::>-J} I;.&.;~ ..:...'1~ .ys-' '5' ~~ 1; ~.,g ..cS ..Y.; .JS':QS 

SPJ[s#,p#] divideby (p where color=' ~')[p#] 

I 
3 

. ...lj1...::>-J} 1; &; ~ ..:...'1~ .ys-' '5' ~~I; ~.,g ..cS ..Yi it; :Q6 

((SPJ[s#,p#] divideby (p where color=' ~')[p#]) join S)[sname] 

sname 

c!'--- 01_,.; 

• 11 Jr. 

. ...ljl...::>-J_;:, 1; ~; ~ J~ rI?"' '5' --'-:.~I; ~tg: ..cS -l:l.f it; :Q7 

S[sname] - (SPJ join (p where color='~') join S)[sname] 



sname 
e:' La.. .) 1 _r. I 

.:.SJ\..!... .J~I 15lAojJ_r. J~ J ...1.::-A .J~I k ;~ ~ ~l:! I; i)ig .x:S' ~.i it; :Q8 

. .,l;l.c.,!.b 

((S where city=' .:i~1') join SPJ join (J where city=' .J4i...:ol' )) [sname] 

I sname I 
.:.SJ\..!... .J~l 15lAojJ_r. J~ JJ ...1.::-A .J~I k ;~ ~ ~l:! I.; i)ig .x:S' ~.i it; :Q9 

. .,l;l.c.,!.\.,l; 

(S where city=' ,:,~1')[ sname] 

((S where city=' .:,,~1') join SPJ join (J where city=' .:,,~1' )) [sname] 

m I . 
. .,l;lc> _,; .:>~ .J~l 15lAojJ_r.151.r. ~ ~l:! IJ i)ig .x:S' ~.i JS' :QlO 

(SPJ join (J where city=' .J~I') join (P where pname=' .:>L...:_....'))[s#] 

[ill 
. .,l;\c> J} .J~ .J~I i)l::....4 ;l~T..:..... r ~)J.r. 151.r. ~ ~l:! IJ i)ig ..c.:S' ~ .i JS' :Ql l 

( (J where jname=' i)l::....4 Jt;T..:..... r' and city=' .:,~1') 

join 
SPJ 
join 
(P where pname=' .:,L...:_....'))[s#] 

[ill 
. .,l;\c> _,; .:>~ .:>~' i)l::....4 JeT..:..... r ~j_,_r. 15 1.r. ~ ~l:! 'J i)ig ..c.:S' ~.i it :Ql2 



( (J where jname=' ~\.:.....~ Jt;T..:..... r' and city=· 0~1') 

join 
SPJ 
join 
(P where pname=' 0~') 

join 
S)[sname] 

I sname I 
. ...1,jl4::>_,_,A; 0~ 0~1 l.>IAojJ_r. l.>1.r. ..s' ~~ IJ ~,g J.:.:S' .J..J.i JS' :Ql3 

~ j w JS' jl ...1,jl4::> J} 0~ 0~1 l.>IAo j_,_r. l.>1.r. ..s' IJ ,_;.,g 6 .;._J j JS' :~ j 

=r-? I.$" rS' 0 ,g .x:S 

S[s#] 

(SPJ join (J where city=' 0~1') join (P where pname=' 0~'))[s#] 

s# 
Sl 
S2 
S3 
S4 

. ...1,jlclb i:.5 JI.!... 0~1 slAo .JJ.r. w J~ ..s' -l:!~ I; ~rg J.:.:S' ~ .i JS' :Q 14 

SPJ[s#,j#] 
divide by 
(J where city=' 0~1')[j#] 

~ 
. .,,t;lclb i:.S'JL:... 0~1 slAo.JJ.r. .\..A J~ ..s' -l:!~ IJ ,_;.,g J.:.:S' .;._Jj rli :Q15 

((SPJ[s#j#] divideby (J where city=' 0~1')[j#]) 

join 
S)[sname] 

I sname I 



_,....;. )~ J J..il.c:.!.b ..:.S;I.!.• 0~11.5lAo)J;; W )~~~~I) i}ig .x.;5" ~.Y ii,; :Q16 

-~0~1 

((SPJ[s#j#] divideby (J where city=' 0~1')[j#]) 

join 
(S where city=' J~l'))[sname] 

I sname I 
-~JJT ..:......~ 1JJl ~.JJ.r. sl.r. Sl ~6 ~.Y J-J) ..:..w~ ~1..w :Q17 

((summarize (SPJ where s#='S l' and j#=' Jl ') by(s#) add count( qty) 
as countl)[countl] 

I co~ntl I 
countG#) ~ count(p#) ~ count(s#) jl 01.;if count( qty) s~ ~ :;' JJ 

-~ 



R 
A B c D E 
a b c f g 
a b c h k 
a b c d k 
e f I d k 
j I m h n 
n 0 p q r 

a) Rx S 
b) R + S[D,E] 
c) R-(R join S) 

s 
c D 
c f 
c h 

E 
g 
k 

=~~~p 

:J,,_A ;a; ;:i I.) f;.j JJI~ :' IJ?.P 
T 

d) R + T[A,B,C] __ 
e) (Rjoin S)[A,C) join ~join T)[C,H) 
t) (R where D='h')[A,B,Cl intersect (T where H='h')[A,B,q 
g) (R where A='b') union (R where D='d') 
h) R+ S 

st ( st# , sname ) 

course( crs# , cname , unit) 

::i _,.!-1..5'° o Ji-~ ~~~l:i ..:...~")U.I JJ~ iJ-1 ;:i 

i.s.,~l:ioJW:st# 

~l:i rli :sname 

::J _,.!-1..5'° o Ji-~ l+---J:J ..:...~")U.I JJ~ i.f-1 ;:i 

i.J" .):J o Jw :crs# 

i.J" .):J rli :cname 

i.J" ;:J .b-IJ :Jl..W :unit 

grades (st#, crs#, term, grade) 



:::.Y,._s- ·.r..>-'!. ...:..1_ri ...:..t&.")1.1.1 JJ~ .:t..1 ;::. 

IS-~b o;W :st#. 

<J"J::. :;w :crs# 

(..:..,...IA'r' JL.. JJ1 J~ lSl;..... ~Ar' S\!..)~b ..b.....f V"P .1.:-1 J~ :term 

o..Ll. .1.:-1 0 ~ :grade 

st course 
st# sname crs# cname unit 

8001 ::.l;d;T 1100 ...:..L::.1 2 

8002 ;..~~ 1105 "J,, - -1..5' .~;' 1 

8003 ::.1jT dJ'-='-' 1400 \ lS.il... .ul.i.r. 3 

8101 :.I; }>L.. 140t y LSjl... .ul.i.r. 3 

8102 ~ds- 1403 J 0 .r..>-'!. 3 

8111 ~jJ'"1) L ·t, 
(.$. .J . 

8112 ~L.P; ds- 1407 lAo::.b o~I.. 3 .. 
-

1500 '~~) 3 

1600 ·t..; • . L. 
J. ~l.J.J 2 

d ~ra es 
st# crs# term ~rade 

8001 1400 811 9 
8001 1400 812 13 
8001 1401 811 13 
8101 1400 821 19 
8101 1500 821 14 
8111 1400 811 12 
8111 1401 811 20 



a)( (st where st#=800l)join grades join course)[cname] 
b )((grades where crs#= 1401 and term=81 l) join st)[ sname] 
c)(stjoin (grades where tenn=8 l l) join course)[sname,cname] 
d) summarize grades by(st#) add sum(grade) as sumGrade 
e) summarize (grades join course) by(st#) add sum (grade*unit) /sum (unit) as 
average 
t) (st join (summarize (grades join course) by(st#) add 
sum(grade*unit)/sum( unit) as average) H sname,average] 
g) summarize ((grades where tenn=81 l) join course) by( st#) add 
sum(grade*unit)/sum(unit) as average 
h) (st L-0-Join (summarize ((grades where tenn=81 l)join course) 
by(st#) add sum(grade*unit)/sum(unit) as average))[sname,average] 
i) extend (grades join course) add(grade*unit) as SumGrades 
j) grades[ st#,crs#] divideby course[ crs#] 

:..l:-!_fa. 1.J J.,; ~ t::.; i).l JJ T ..:.......~ <.Sl.r. <.Sl~IJ ~ J.l i j"i ..:..~('I' - 'I' 

. ..:.-I ci f A'' i j J.l A'• ' <.S~b .$' ~~ IJ J.S"' JJ.l it; :Q 18 

. ..:.-I ci fa A'' i j J.l A'·' <.S~b .$' ~~ IJ J.S"' JJ.l it; :Ql9 

. ..:.-I ci f J ~ o ~ \.+'T J.l A'' i j .J.> A'• ' <.S~b .$' ~~ IJ J.S"' JJ.l it; :Q20 

J~ o~ \.+'T J.l JJ ..:.-I ci _f A" i j J.l A'•' <.S~b .$' ~~ IJ J.S"' JJ.l it; :Q21 

. ..:......lcifa 

• ..:.-I ci ~ IJ \.+'T IS.~b r!?"' i:>?' l; .$' ~~ IJ J.S"' JJ.l it; :Q22 

_..ljl • ..ljlJlf IJ i.J"JJ.) w .$' ~~ IJ ~~~b o} .. ..!. :Q23 

. ..ljl • ..ljl.Jlf IJ i.r JJ.l w .$' ~~ IJ ~~~b it; :Q24 

. ..ljlo..ljlJK; IJ i.r JJ.l w .$' ...l~~ IJ ~~~b o.JW :Q25 

. ..ljlo..ljl.JK; IJ J.S"'J.) r!?"' .$' ~~ IJ ~~~b oJW :Q26 

·-'-!.JJ T ..:.......~ IJ A''' o ) ... ..!. <.S~b JS' J..u.... :Q27 

·-'-!.JJ T ..:.......~ IJ A" i j .J.l A'" o.JW <.S~b J..u.... :Q28 

.4 ~ ~~~b ~JS' J..u.... J \$.~I.) OJW jl i..i-) :Q29 



.J..;S ~A'' i; ):> cJ~~b 45' JS' J...u... J ~~b OJW jl ~ :Q30 

~)~ 4 ~ "'' i; )::. cJ~~b 45' JS' J...u... J ~~b OJW jl ~ :Q31 

.:.-:;I J.' ):> I'"" ..1.il4:.,!.l..1.i 1,$""):> ~ "" i; );:, 6 ~~~b ~~b O)w 

. ..l..!. ~ :i Y':" .J'" 

.J..;.5' ~A'' i} J:i .J~~b ~ JS' J...u... J i\;,jl ~ :Q32 

jl ~ /' .k.... j o..l..!. o..1.ilJ..if 15V...1.>-IJ JS' :il..lN J .J~~b 45' :JW jl ~ :Q33 

.J..;S~~T 

lfiT jl ~ /' .k.... j o..l..!. o..1.il)..if 15V...1.>-IJ JS' :il..lN J cJ~~b ~ i\; jl ~ :Q34 

-4~ 

~T jl ~ /' .k... j o..l..!. o..1.il)Jf 15V...l.>-IJ JS' :il..lN J cJ~~b ·~ i\; jl ~ :Q35 

.4 ~"" rJJ:i 

.J..;S ~ ..1.ilo..1.ilJ..if IJ ~T 6 u-i~~b JS' :il..w J <fJJ:i ~ :Jw jl ~ :Q36 

. ..1.ilci f \J .:..~:ii ..r J:i AY'' i j J:i 6 ""=~ \J ~~~b i\; :Q37 

. ..1.ilci f \J .:..~:ii ..r J:i AY'' i j J:i 6 ""=~ \J ~~~b :i\..w :Q38 



f 

o~~ 4 .l:.~;I c..>I;. c,S-l_r.;IS' 4..1.;;. 4. ;.;IS'/" ,...L.!. a;l.!.I .J..:_. -:r.,I "'! ~ ~ 45' ;_,b;l.A 

45' ..:-I c,Sld.) if'} cJ4j -:t..faJ.J"'-" SQL .JS if o.)\A;....I c,Slo.lb if'} cJ4j ~ jl I.Ao.lb 

J)B2 ,Oracle ,SQL SERVER J-l.!. l:i.) iJ.P c..>IA-DBMS ~ .1....j 

jl ~' c.S-l_r.;IS' c..>IA"-"t.r. ~' i:.r-i' c..>1.r. ~.)..:..~~"'! . .)~if iJ'.:·; ... J Informix 

;15" J .r' lAo.)b o~~ 4 45' ~J c,S~\.... 'c.S;b;~I '.)_;...:;......) J J_,A.:.- 'c.SJl~L.:.- c,SlA4.o\;_r. 

SQL c:.i4j jl o.llA::....I ,o.)\A;....I .);y DBMS ~ J ~_,;"-"t;.r. c:.i4j jl t>t; ... J ..l.i;l.l 

:~r-if ~ OJf ~ "'! ~.) c,Sld.l if'} c:.i4j _,,,. ~l.A SQL ..:..I;_,:.....) . ..:-I ifl)I 

DDL 4. To.lb ~/Y ..:.il;_,::.....l •' 

DML 4. "I.Ad.) c..>;lS:::....) ..:..I;_,:.....) - 'I' 

DCL 4. 'fl.Ao.lb Jp ..:..I;_,:.....) .r 

l - Structured Query Language 

2 - Data Definition Language 

3 - Data Manipulation Language 

4 - Data Control Language 



jl J.a.i J.' ~4Jt:.. ~I J;, -~ i.s" e-.? IJ SQL ..:,,IJ?;, Jl:>L... J;, _r.;\S" 'J.a.i J.I J;, 

. ..:-I o....l.!. o;,\.A::.....I J...!. ~IJI T' J.a.i );, .5' SPJ J J JP JS JJI~ 

ojlJ ~L...l:...!. J\S" i.r .r. JJ ..lj _,.!.i.s" ~ _,...,... · ~ .,=:- J v .r. ~ SQL ..:,,I;?;,·~ :/ JJ 

_..lj J'.i.s" ;IS'~ select J?;, ;, ;y ;;, 4.:.i I;.,=:- J v .r. 

~IJI ~\.Ji... ~ J. I J J ..:-I o..l...!. ~I) ._;, JJ ~ ~ J. I ~~ _,=:- J v .r. jl i.r .r. ~1.r. : / JJ 

-~ .:f-..... ~~ JJ ~ 

bo.)f.) ~~ i.:,,f,,~.) (t- l 

..:,,I;?;, J.I .;, __,.!.i.s". o;,\.A::.....I ~d;, ;l:>L... ..r.::fU ~ J ~ ~1.r. ~d;, 0-i__rU ..:,,I;?;, jl 

:jl ...I,;;;~ 

bo.)f.) o~~ .)~f .)~.) (t-l-l 

J>b ;;, )Z.i ;,J_,.- JJI~ ~ J ;,_,.!.;,~I ~d;, o~~ ~..:-I ij'J JJI~ ;,~I jl J:i 
• ..lj _,.!. ~L... ~ T 

:..:......I J._; ~ ~ ;?;, J.I JS' ~li 
create database ~d;, o~~ ili 

create database Sale 

J~~ ,)~' ,,~,) (t-l-r 

:..:......I J.._; ~ ~ ;?;, J.I JS' ~li 
create table J,...1.o:- rl,; ( \ f }.J rl,; \ f /.J tf. [ n<?t ~ull][ unique], 

T f }J r1,; T ~ }.J tf [not null] [unique], 

,. f f.J rl,; ,. ~}.J tf [not null][ unique], 

... , 
primary key(~I ._ys' ~~-1 ~ i.S~ }.J f I,;), 

I -Query 



foreign key(\ ..?-" ;l> -l:1S' ..st+! ~J rli) references _,fu :.;y JJ...\:o:- rli, 

foreign key(Y ..?-" ;l> -l:1S' ..sl+f ~J rli) references ).; :. ;y JJ...\:o:- rt;, 

[check _,fu :. ;y .1 _,.:.] ) 

. ..:.-1 o..W. o.:ilA:....1 .i..!. J~ jl L>Jl:>I L>4=-i ~p ~ ~ (.$1.r, ..:.ilJ_,:....~ 4=15' J~ :.f" JJ 

:jl ..w}~.&> SQL J~ d~ ~_,ii .J-faJ.r-

oj~ ~' o.)f,) ci' 
~.:il...u:.I integer 

~.:il...u:.I smallint 

..:.....,..IJ..:........ ;.:i L>;~I r-i; q J r-i; p 4 (.$.:il...u:.I decimal(p,q) 

JJl;,.;:. ~ 4 L>;~I .:il...u:.1 Float 

~~l...u:.I numeric(p,q) 

Il J):> 4 L>_rS"IJIS' L>lAcl; char(n) 

n L>J L.... ~ _h § .r."=-- J ):> 4 L> _;S"IJ IS' L>lAcl; varchar(n) 

yyyymmdd..:.....} 4 b-Jt date 

hhmmss..:.....} 4 01..j Time 

~ Jl> sname 4 ~li ~ ..l!.~ j~ _r.;15' ~;~ .J..;.S' .:i~I IJ S JJ~ :l Jl:.o 
:JS (_J.:i JJ~ J-1 ;.:i L>;l.fa 

create table S(s# char(2), 
sname nchar(30) not null unique, 
city nchar(20 ), 
primary key(s#)) 



. .) Yl..S"' o.)tA;....1 ... J ntext J nchar t_,;' jl 15"' )ts ..:...I):-&:- 151..r.: / J; 

~ ~ ~ \; C..J.) jl DBMS ,~ }.J ~ 15\_r. not null ..::... ;~ jl .:;,tA;....\ ..::... J.J""' J.) :/ J; 

jl o.)tA;....\ ..::...;.J-P ;.) .J.:S !..$" 15.r.t ~ ..i...::.~ o...l.!..i ;;,;IJ 15)...1.i. _fa; :;,J.Y' ~}.J 15\_r. (+;T J.) 

fa .)J.Y' ~ }.J 15\_r. (+;T J.) .S- ~\+4.\; c_;.) jl DBMS ,~ }.J ~ 15\_r. unique..::... J~ 

.J.:S !..$" 15?. ~ ..I..!.~ o..I..!. ;;,;IJ 15;!_?.; ;l..lA.. 

• ..i...::.~ Y ••• • \j Ci·. ~.)'~'qty 151.r. j~ oj~ ~).F. .;.;S .)~' 1) SPJ JJ~ :r Jt.o 
:;;, YI.$" o;;,lA;....I check ..:..,_; jl 15\d;;, ~6:- ~1; ~ 151.r. 

create table SPJ(s# char(2), 
p# char(2), 
j# char(2), 
qty integer, 
primary key(s#,p#,j#), 
foreign key(s#) references S, 
foreign key(p#) references P, 
foreign keyG#) references J 
check( qty>SOO and qty<20000)) 

\,., .. r .. ~.f ,)~' (£.-\-T' 

~.) Y':",,.,. ~ 15~ Ci:~ 151.r. l+-.s' -41 jl . ..c::....A ~_,;~ 151A..ys" iJl.A c!.'J J.) 4--5 -4' 

. .) YI.$" o;;,lA;....I ~I ..lJS" ;l..lA.. ~ 15"' _;..,.:;, i~ 0 Jr"' ).) I)"'\> 

:~I J...l j5:..!. '-! J..f-':;, J-1 .JS' ~u 
create [unique] index ._rS'-41 i1.; on JJ~ i1.; (4-/}.J i1.;) 

.4 ;;,~I names ii.;~ J .J.:.5 -4.f ii.; ..,..t....1 .r. ._rS'-41~SJJ~15JJ :Jt.o 

create index names on S( sname) 

15;\fa 15\+-I .)JJJ jl DBMS 'J..f-'.) J.' ;.) unique ..::... ;~ jl o;;,tA;....I..::... Jr"';.):/ J; 

. .)_? ..u.l_,..:.15?. * s JJ~ J~ 

1 - Index 



J.9~ ~ ~ ~~ u~ ~ u~ ,r- <\ft.of(!-\-! 

:..:.-1 J..~ ~ ~ J?~ If.I JS' ~li 
alter table J_,~ it; add(..1.:_~ i..l_,:.... it; ..1.:.J.::- i..l? 01...a>...!..) 

. .J..ZS' .UL,.;I 0\f .J.:S ..l.}_; ~ oJW (_J~ -s'.r. tel it; 4 -.>..I.:.~ i..l? SJ_,~ J~ :Jt!o 

alter table S add(tel char(lO)) 

J.9~ ~ jf u~ ~ ~~ y_.JJ (i- \-o 

:..:.-1 J..~ ~ ~ J?~ If.I JS' ~li 
alter table J_,~ ili modify(i..i? ili ~~ ..:.,Lz>...!...) 

·..l:"~ r::fa ?l;lS .. Y • ~ _;S'l;IS .. r'• jl IJ Sname i..l? J_,1. $ J_,~ J~ :Jt!o 

alter table S modify(sname nchar(20) not null unique) 

drop table J_,~ it; 

drop table S 

drop index S.names 

J.9~ ~ ~~ (i-\-i 

:.:-I J..~ ~ ~ J?~ If.I JS' ~li 

~~f ~~~(i-\-V 

:..:.-1 J...l ~ ~Jr~ If.I JS' ~li 



t.o.)f.) ~Ju:...,.) ~fJ~.) (£.-r 

~t; .r-fU _, ~t; ~..i>- ,~t; (_J,, ,(~t; i).J,;l_,>)..::..l.!.;l_f 4° sir. ..:..I;_,:.....> J-1 jl 

:jl ..t:.i;~ ..:..I;_,:.....> J-' ·,,Yl.S"' o.>\.4:;....I 

l..:'~,J~.)(t-r-1 

., ~li '":"'1..;.:;1 sir. ;..f-.> J-1 jl . ..:-1 SQL ..:..I;_,:....,, J-.i,, r.;IS' .r. jl ~ ;..f-.> J-1 

:.:-I J._; ~ "'! ;..f-.> J-1.JS' ~li . .>yl.S"' o.>\.4:;....I JJ~ ~ ~ ~ jl )ii .>;y S~..f-

. select [distinct] )ii .>;y d~b... ..:...IJW:. ~ J lfj_,:.... i\; 

from JJI~ it; 

[where ~ti S.JJ .k _;;.] 

[group by ,,_,;, s~ o.,.f ~T l..l"L...1 r. ..:-:J ..:-1 ;I} ..S ~lfj_,:.... ili] 

[having lfA_,.f S.JJ .k _,;.] 

[order by ,, _,;, ~ _,.. lfjT l..l"L...1 r. ..:-:J ..:-1 ;I} ..S ~lfj _,:.....it;] 

select city 
fromS 

select S.city 
from S 

:J.i.S' ~; J..; slfl\!.. "'! ;..f-.> J-1 ~ s~ 6 ;.> sir. 

. .>;I.> ;I} lfjT ;.> slo...L:..S .;.J j oS' ...l:!~ I; ~ lA J+!i ~ ii.; :Jl:o 

:r-:? '":"'~I I; s JJ~ jl city 0..f- .:-I i.s'IS' ;IS' J-1 sir. 

:.> Y. ...lA I_,> J..; j5:,;, "'! .P-" .J 1..1" .r. J-1 c.?-" J .;> 
~-~ 

citv 

01-* 



<.S ;i_fa sl+l; \; .j,.b. sl .r. . ..,\j ).) .) y;-J <.S )fa <.S l+l; t; J J ~ J._ I· ;.) ~ .J..;S' ~ o...IA l!... 

:~ d..4=. ..... I distinct ...:... ;~ jl ~lS"' 

select distinct city 
from S ·. 

select s#,sname,city 
from S 

:.) Y. ..I.Al_,> J..~ ~~~JV"' .r.1.f..1 ..r.-J.;> 
~-~ 

city 
c)I.* 

c:,,~I 

. ..L...L.. I c:,,~ .x.:.S' ..W - .tJS" ...:...~ :J~ -·-·) _y -

slf_;_,:....- il.....; ~ ~ *) ;,~ o.)LG:...I * jl i:>I_;~ JJ~ ~ <.S~? ii..; ili ~~ <.S~ ~ 

select* 
fromS 

select sname 

s# 
SI 

82 

83 

84 

sname 

eJLA. 01.* 

eJk.;,· ;!. 
. _r.11 

) . 

eJL..:z.. l.ll.r..1 

:(~IJJ~ 

city 

01.* 

;, . 
.;!. 

0~1 

c:,,I.* 

• ..L...L.. I ·1 - 0~ .x.:.S' ..W • li :J~ •• -· ) 1..5' -* - .J' i 



from S 
where city=' .JI*' 

:.) Y. .u.I_,>- J.> ~ ~ ~ J ..r.;; J._I <..?-" J.;:i-____ 
Sname 

e:J la.- .JI* 

e:JLa.- .Jl.r., 1 

~ .) ~ J ~..u- ~ .) ~ J ~ i.Sl.r. not in J in i.SlA ~ jl :not in -' in 1.5~ ~ 

. .) r-1.$° o.llA::. ... 1 4$-~ ~ Ji:-b ).) )..I.A.. 

·~l:!IJ'P4' J 'P3' J'P2' ..:..~_,.-..~i.Y._,..1.Sl+!-J)..:..~:Jl:.o 

select* 
from SPJ 
where p#='P2' or p#='P3' or p#='P4' 

select* 
from SPJ 
where p# in ('P2','P3','P4') 

s# 
Sl 
Sl 
Sl 
S2 
S3 

p# j# 

P2 JI 
P3 JI 
P4 JI 
P3 JI 
P2 JJ 

:' i.)'J 

atv 
20000 
3000 
8000 
8000 

·9000 

_..c:;._; 'P4'L 'P3' L 'P2' ..:..~ 41 J:, ~ ... 1. • .t., I 1. • · ..:..~ :Jl:.o - - - _,..-.. . Y...,.. -· -·) ~"t'""Jr 

select* 
from SPJ 



where p#<>'P2' and p#<>'P3' and p#<>'P4' 

select* 
from SPJ 
where p# not in ('P2','P3','P4') 

s# p# 
Sl Pl 
SI Pl 
SI Pl 
S2 Pl 
S2 Pl 
S3 Pl 
S3 Pl 

not in ~ jf o.)~f :r ,jllJ 

j# qty 

Jl 12000 
12 10000 
J3 9000 
Jl 2000 
J3 5000 
Jl 9000 
J3 4000 

. .) ~ i.s" o.)\A:...I 

.J...!.~ ciJ J~ II c.JL.a.-" ..:.OJ~ i..;T i\;J.) .a ..l:~ IJ ~If ..c5 ,.Y.,; ..:...~:Jl:o 

·r-:5 o.)lA::...1 like _/J...s. j I ..:-1 i j'i ?." J '"1" r. ,J.. I '51;, 

select* 
from S 
where sname like '% c.JL.a.- % ' 

s# . 
SI 

S2 

S4 

sname city 

c.JL.a.- i:>1.J+i iJl.Jfi 

c.JL.a.-.). .r.. .)~ 

c.JL.a.- i:>l.r..1 01.J+i 

0 )> J.) J.) '.).,.; ("'+" II c.JL.a.." ..:... J~ ;? ~ JI} J-- 0.,P.- ?." J (.)"A ,J..I J.) :/ JJ 

.~.)~ o.)\.A:....1"/. jl ..:.OJ~ 

jl ,J...!,~ )=...; .) J.>-" .) ~~ ur- "~La.." ..:... J~ ~ t,;T rL.; .a ~If .J:5 ..y.; rL.; ~4 
:J...l J~.) 



select* 
from S 
where sname like 'c::'l..a.o % ' 

jl ~~~fa .:i;_,.... .:i_,.!.~ r-> "e:JL.a...." .;..;~~~Tit..; U- i)lf J.:.:S -4} it..;~~ J 

:J..;;_,:.....:i 

select* 
from S 
where sname like '%e:Jl..a.o' 

. .) _,.!.i.S" a.:ilA:....1 0_,:.... ~ _r...:i\..i. ~ 4:-b.... s'.r. sum c::.\; jl :sum ~u 

.~~I; 'Pl' ..}J} JS' 01~:Jto 
:~~\.:.....'Pl' ~ J:, Y._,. .s~ J} ;.:i I; qty 0_,:.... _r...:i\..i. ~ ~lS' ;lS' If.I sl.r. 

select sum( qty) 
from SPJ 
where p#='Pl' 

:.:i Y. .JAl.,P- J..; ~ ~ Y':" J If .r. If._ I If:" .Jr 

I s1000 I 
• .:i_,.!.i.S" o.:ilA:....I 0_,:.... ~ _r...:i\..i. ,P~ 4:-b.... sl.r. avg L:.\; jl :avg ~u 

. ..wL I 'Pl' • · · e:1..,. :Jto · -· -· ) If J ~ ....r-"' -

:~ ~t-. 'Pl' ~ .l::r Y._,. .s~J} ;.:i I; qty 0_,:.... _r...:i\..i. ~~ ~lS' ;lS' If.I sl.r. 

select avg( qty) 
from SPJ 
where p#='P l' 



-~.JJT ..::........) ~ 1.J .ua....l ..:r.,1 t 'Pl' ._;J) _r)l..l>- :Jl!o 

:~ ~b.... 'Pl' ~ ..b Y..T' i.Sl+=o J) .).) I.) qty(..)_;:.- .r...)lA... r-:.?L. ~15' .)15' ..:r..l f.Sl.r. 

select max( qty) 
from SPJ 
where p#='P l' 

:.)Y. ..I.Aly'- J._.> ~ ~ ~ J '-"' .r. iJ._I ~Jr 

I 12000 I 
. .) _r-1.S" d .. c. .... 1 0.>-~ )..lA... ..:r..A §' 0.) JJ T ..:-.) ~ i.Sl.r. min C:.1;; jl :min ~u 

-~;JT ..:-.)~l;'Sl' L_;'Pl' ._;J}01_r..-..:r.._r...S':Jl!o 

~b.... 'Pl' J 'S l' ~ ..b Y..T' i.S4-!-J} ).) I; qty.:,,_,=.... r...)lA... ~ ~15' ;15' ..:r..l f.Sl..r. 

select min( qty) 
from SPJ 
where p#='Pl' and s#='Sl' 

=r-5' 

:.) Y. ...1.Al_p. J...> ~ ~ ~ J '-"' .r. ..:r..' ~Jr 

19000 I 
o.)\.A:...1 J_,~ ~ jl ~ .)J.J-" f.S~L.; .)I.LU ~b..... i.Slr. count c:_L.; jl :count ~U 

~..:-1 o..t..!. ...:>J} .)~ ~ 0.P 1;; 'Pl' J~ :\ Jl!o 

:~;JT ..:......)~l;...1.:.:....A'Pl' ~..bY..T'.0-SPJ JJ~jli.$..~1.;.)1..LU~IS" ;15' ..:r..li.Sl..r. 

select count(*) 
from SPJ 
where p#='Pl' 

:.)Y. ..I.Al_,>- J-.> ~ ~ ~ J IJ"J'.. ..:r..I ~Jr 

@ 



~ ..:.......1 0 J..!. 0:-J) o...l::S' ~ j ~ .k... .i .) _,:.S" l; 'p 1 ' J ,,.:-... :r Jl!.o 
..tjlO:.J) I; 'Pl, .o'SPJ JJ~ jl l>ifa .r.? .:,\f 6 ~.i ,:)\.M..j ~\$"'.;IS" ~I i.>1.r. 

:(""!-~J T ..:.-,:) ~ 

select count( distinct s#) 
from SPJ 
where p#='Pl' 

:,:) .J'. ..Lo> I_,>- J. ~ ~ ~ y>:- J ...r' .r. ~I if:" J j>-

w 

. .J..?' "'* t+iT jl ~ _,.,. JiJ) JS' .:>Ir.- J ..::..l"1~ JS' jl ~ :, Jl!.o 
~b.... ~lfl~ ;P. ~4 ... J P3 J P2 J Pl ~':J~ jl ~ .J"' i>l.r. sum( qty) ~I;:. 

=r-? l>~ OJ./ p# ...r'\....1.r. I; .:-..:J ..:......Ii j':J ~ :..,:. 

select p# ,sum( qty) 
from SPJ 
group by p# 

p# 
Pl 
P2 
P3 
P4 

51000 
29000 
11000 
8000 

.a' ~ l+f j-J ili J-l!. ~ 4 select ~ , group by ~ jl o:.lA:...I ~ J.J4' ;:. :y-JJ 

max' avg ,sum c:}.i jl ~ j~ ~Jr"),:) J ..:-I o.J..!. l>~ OJ.! t+iT ...r'\....1.r. ~ 

o..l.!. o:.lA:...I p# jl group by ~;:..J.P.' ':J4 lSy>:- J '-"' .r. ;:. $ . ..l.!.4 count min 

max ,avg ,sum c:}.f jl ~ 'iJ) ~Jr";:. J p# J-l!. ~4 l> select~ ,..:.-1 

< e. e t · .:. .r o:.lA:...1 ~~I;:. l>f"'..:. IS' ~J ~ j1 iJl.f~ J ..l.!.4 COUil mm 



o.JJ.r. sl:r. )i.i ::.Jy J~ ..}J) JS' i:>l_r.o J 1.Ao.JJ.r. £ ,~'J~ £ jl ~ :r Jlto 
.J...:5 ~)i.i::.;y 

~lfl~ ;~ ~4 o.JJ.r. o;W/J~ o;W ~;.;A sl.r. ..}J) JS' iJl_r.o ~I;::. 

:r-? 15~ o J.f j# J p# ~L.I .r. I; ..:.-:I ..:.-I i j'l ~ .::. _,:,, ~6'.. 
select p#,j#,sum(qty) 
from SPJ 
group by p#,j# 

p# j# 
Pl Jl 23000 
P2 Jl 20000 
P3 JI 11000 
P4 Jl 8000 
Pl 12 10000 
Pl J3 18000 
P2 J3 9000 

. ..:......1 i .f .# Y • • • • jl ~ ~T..} J) JS' i:>l_r.o ~ -1.:!l:! I; i.i'l ~ JS' :Jt.o 

£ <.rt"' ,o..l.!. ~b..... ~lfl~ ;~ ~4 J~ .;A sl.r. ..}J} JS' iJl_r.o ~I ;::. 

:::._,:,, cl_,.;..:...1..::......1 y .... jl ~ ~T ..}J) JS' i:>l_r.o ~ i.i'l~ 

select p# 
from SPJ 
group by .p# . 
having sum( qty)> 20000 



~ l: ~ .r..~l.A... (.f"L...1 .r. ~ ,,:p.? ~ /' L>l.r. order by ..:...........; j1 :order by ~ 

<desc)JJ; l: J (asc>L>~.,,......,, ~; ~ JJ~ ~.JI e.Jt; t: J c..>l<l:.!.J 'c.S~..l$. iJ>
.~ r'l.s" d.c. ... 1 

. . . 
I.:( \; ,,,.~ ~ .__; - L,..,1 6_, .L. ~ .i._.; 1.Jlf J.:.:S' J..J - ..::.,.~ 'I - I:\ Jl:.o ..... i .... J~ • - .r (.f" .J'. _J,,-, - ·-=- _y J 1.$'-:' 

select* 
from S 
order by sname asc 

...;J:...1J asc ..:..J~ 01_;1.S"'" ..:.-1 c.S~.,,......,, ~ ~ ~ J~ c..>jL... ~ /' ~; .:.i~ :_f" J; 

select* 
from S 
order by sname 

s# 
S3 

S4 

SI 

S2 

Sname city 
. _r.11 J. iJ~I 

dt...z.. iJl.r..1 iJl_,+i 

e L..:z.. iJI .* iJI.* 

e:IL..:z.. ~. .r.. ~~ 

J .J..!,, 1..P ~ .__; - L...I 6_, .L. J.:.S' u; 1.Jlf J.:.5 J..J - ..::.,.~ 'I - .. I :t' Jl:.o 
JT J-- • - .r (.f" .r. _J,,-, - ·=- - y ) 1.$'-:' 

select* 
from S 
order by city asc,sname desc 

. ..!..!.~ ~/' it; JJj ~; 



s# Sname city 
S3 . _r.ll 

) . .J~I 

s I" e:'La.. .JI_,.; .:.,1_,.; 

S4 e:!La.. .J'.r..' .JI_,.; 

S2 e:JL.a.. .) . .r.. .)~ 

.)J.J'" J.) ...r;"' .~I o..L!. ~ r city ~ JJ1 ~ /J \J"L...1 J'. 1~1 ..:..-:J ~I J.) :/ J; 

sname ~ iJ.) ~/J '-"'L...1 J'. JJ; '-;-1} ,~, i.>Jt..... ~T J:J city ~}..J <IS' l.5!~1; 

.~I o..Ll. JL.s.1 

.:J_,,!.~ o.)LA:...1..:......::1;:;:, 0~ 6:: il; .dU 1.51.J'.as ~ j1 :as~ 

. .J.iS' ~ ~T .:..:..P- k- J .:,If 6 .l.:}.f il; jl ~ :Jl:.o 

:(""!"':;:, ..dU supplierName ~I; sname 0~ il; !'"="'I~ 4 i.J') 

select sname as supplierName,city 
from S 

supplierName city 

e:JL.a.. 01_,+i 01_,+i 

e:JL.a..:;:,. J!, :;:,~ 

. _r.11 J. 04-4-1 

e:J L.a.. 01 J!. I c)l_,+i 

J.9~ ~ i..S.9J ~' ~~ 
J:J JJ .,l;..Ll, c:l~I JJ~ 6:: jl ~.)=':"JI.I" .r. ;:J jl:J .)J.J'" .,:.,\s.~1 ~ 1.5lf.l\!... 45" J:J 

.:;:, _,s' t.l_;.;...I JJ~ ~ jl ~ 4 IJ y:- J I.I" .r. ~ .) ;I_,,- jl I.SJ~ 



I.:.: .) ~.J..;;5" .JJ - 6_, _L .J..:S •'-'~ w~ l,; 0\f .J..;;5" .JJ - l,; ·1 - I :Jl:.o r J.J-4 - .Y .J.Y"". - ~ ~ i J - .Y i J IS-:' 

. ..L!.4 ..:>. J) I;_):&; .)J.J-4 J~ 

SPJ JJ~ ;.) ~ . .);b )} P JJ~ ;.) w~~ ili JS JJ~ ;.) 0\f .J..:5 -4.Y ili 

S JJI~ ~IS"' ..:r..1.r.~ .~I ..:>.J) I; J~ ~ i.>lo.J..:5 J..}_,; ~ C' .)_,_!.t.S" ~ 

:~,).,t;~~41JSPJJ P J 

select distinct sname,pname 
from S,SPJ,P 
where SPJ.s#=S.s# and SPJ # P # .p = .p 

sname 

e:JL.- 01.* 

e:JL.- 01.* 

e:JL.- 01.* 

e:JL.- 01.* 

e:JL.-.) . .r.. 
e:JL.-.). .r.. 

"r,11 J. 

"r,11 ) . 

pname 

~T .d 

;yl..;T 

0~ 

. _,JT !"'="'° 

~T .d 

0~ 

~T .d 

;yl..JT 

..:......; i.>1.r. not exists J exists i.>lA ~ jl :not exists ' exists 1.5~ ~ 

. .) Yt.S" d.A: .... I JJ~ ~ ).) '-""'\>. IS-~\; .) y;:-J i~ 4 .) .J::>;' J 

.,.l;lclb ~ J) C' ~~ I; i)lf .J..:5 .J..} y it :JU.o 

JJ~ jl =~ ~ ~ i::J;,., ~· ~ ~·,;~ f; ~' """.i. ~· :\ ,.;,; 
:.);b .)f':"J lfiT i.>1.r. (~t')~J) ( SPJ\ .. h) JJ~ ;.) C' J.iS" I~ I; i)lf J.;;S" 

select sname 
from S 
where exists (select* 

from SPJ 
where SPJ.s#=S.s#) 



:.);J T ..:......) ~ 1.J ..P.' J '-"" ..r. ..:r..' 4 ,:,1.,;~ _r.; JJ~ J.) ..i.; ~ jl d.c. .... 1 4 :t ,_;lJ 

select sname 
from S,SPJ 
where S.s#=SPJ.s# 

Sname 

~LAO 01.* 

~~.)-J';. 

. _r.ll J. 

JI>.;.) \+iT ;.) sloJJ..r. ~ .);b ;I} \+iT ;.) slo~ .A:)_; 6' ~~ I; ~IA k it; :Jl.:.o 

. .:-Ir.I 

.J:S'~ .f ..i.;j lf;T ;.) t>lo..l:S' .A:)_; 6' ~IA~ it; 

u 
~Ir.I JI>.;.) \+iT ;.) sloJJ.r. 45' ~IA~ it; 

= )r.i .)).JA ~ 

(select city 
from S) 
union 
(select city 
from J) 

,..) ,,;.~ o.)\.i::....1 ;If j\.... JJ~ J.) ~,;; sl.r. except .J..l..s. jl :except ~ 

;.) t+iT ;.) sloJJ.r. JJ .J:5 ~ ~ ..i.;j \+iT ;.) slo...i.:.:.S' .A:}j 45' ~~I; ~IAk it; :Jt.o 

. ..::......::: Ir.I JI>. 



=p~J.r4 

(select city 
from S) 

except 
(select city 
from J) 

1 otf'i..~.~ L?. ~;l> ~~ ~~' ;~~ (£.-r-r 

o~~ )~ ~.r.-.r .:..U:.~I ~ ~r ~~ jl ..f.J\S' yA ,...\..!. OJ\,;,I <11!...... .:r.,I ~:,.;~.$'.:._/-;Wt. 
.I"" • ~ 

i\.i 'i\.i '~~b OJW J!.o ~~~j ~\,t.d~ ~b ~ ~1..r. $ . .JS if o\5::; \.t.d~ 

0:-"l; ~_;:;~ i.JW ,~b JL.. ~J ,o~b ~ ~JJJ Jt.... ,~ ~J ,J~lyl>

JL.. JJ"'I ~ ~b ~~I 0:-"l; ~ J ~ JL.. JL.. .~ Yi..s" ~JI~ ... J ~~I . 
iJl_r.J\S" 1.1" _;...,.~ .)~ IJ 'lAo~b ~I .$' ~_;l...lj If J) ~ ~ 'J-jyT ~ .;, J ~ Yi..s" J. Y.J'" 

olf ~~· ~ ~ ~ J-jyT ~ 01..r.JlS" ~1..r. ..:-I~ ~1..r.~ ·r-:'1'~ .;I} J-jyT ~ 

~J.r ..:...~ ,~ ~T Li~ i.jy ~ J.Y...r" .S- ~\.t.d~ ~ i:,,...I..!. .;fJ~ ~J~ l; riS' ~~1 
~l_,k lAo~b o~~ c_l_,k .k.... y .$'..:-I JJ~ ~ c!_IJ .;~ ,olf ~~ . ..l:..!>~ it:,;l IJ ~r p 

~4'-lf ~~ .:..~.f-A ,JJI~ ~\.t.d~ J~ .r-:fU yA Jt...s>I jl ~ ~Jb ~J DBMS -~Yi..s" 

jl ~lf:.-.iJ~ .J.iS' i.J') J\!.. 01y ~ . .JS (.')l...1...ljlo...I..!. ~t.... p ~JJ'" JJI~ ~JJ .5' IJ 

~ F." J ~~...IA:.o ..:.,.t.;. .;If ,...lj.;b J\S' J .r" (+iT ~ J-jyT ~ ~1..r.JlS" .$' o~b ~ 

~b 01,r-i l.l"l,..,I ..f. J..lA.o ~b...- . ...\..!.~ o...\..!. o~\A:...1 ~b J..t... jl (+iT J~ 45' ...\.:..!.~ ~b 

..:-I faJ J- ~I .$' ~T jl .~,_,.;.If i~I IJ"J~ .;P> ..1>-IJ ~1..i..u J ~ IJ"JJ~ J~ 

..r. J..t... ~b...- o_,-i J ~~~~I J..lA.o J ~~b o) . ...;;. ;_;~ .J~ J-L;. .$'\f ~~ 01.fi..s" 

I - View 



jl ~ ,..:..;~ ..:r..I ;::i .::i.J' ~ 0T ;::i I; i.r;::i _,A ..1.>IJ ::il..Lt.i J ~b ~ ..:..t~ i.r\....1 

;~DBMS 'i.r;::i _,A ..1.>tJ ::il..Lt.i ~ ~ J ~b ~ ..:..I~ c_Jl..,1 J ...:,~ 'C.;::i 

s~o::ib '.J..1.r.~ .J:S' if c_Jl..,I .tf .l:::i ;::i I; )a; ::i;y 0~~b ~ ~b J..1.it.A ~L. .fl 

jl ~T ;::i "5" JL;. ;I_/ ;::i 01.f .s" ''-:-i j ..:r..I ~ '....l:...!,4-.s" jJ; ~ •)rA .tf .l:::i ;::i ::iyi:-_,,. 

sl+J..1.it.A jl ,JJ~ ..:r..~ .r.,::i\.i.. i.rl...l .r. J..1.it.A ~L:..... s~ ::i_,,;,if o::i\A:.....10~~b J..w 

..:JJ+-" .:..S-4 ~tf .l:::> jl o::i\A:.....1 '.J..1.r.~ .::i.J' o::i\A:.....1 otf .l:::> ..:r..I ;::i o::iL.T J o..Ll. ~b... 

.::i Yif ..:_,\.;. ;1./ jl SJ~ y; l:~ ~ ;::i J ~ y>:- J v .r. jl SJ~ i~I 

:~I J._; JS'.:.;.~ .tf .l:::i ::i~I ;_,=..,.::i .JS' ~\i 
create view .tf .l:::i it; (.tf .l:::i s~_,:.... it;) 

as 
......, l>-::; I • ::i .&:.., . ).J-" • 

~T J-J} JS' 01:r. J ..:..'i~ J5' Joi..!. "5" 4 ::i~I PartSale iL; ~ ~tf ..1..-!_::i :Jto 

• ..L!.L 

create view PartSale(p#,sum l) 
as 
select p#,sum(qty) 
from SPJ 
group by p# 

:::i Y. ..I.A I_,> J.) JS'.:.;. ~ yi:- J '-"'...; ..:r.. I If:" J _;;

PartSal e 
p# suml 
Pl 51000 
P2 29000 
P3 11000 
P4 8000 

~ rif ~ select ;_,:....::i ;::i • ..L!. <-:Jl>-::il s~ _;:-. it; 4 '-:-i; ~ .tf .l: ::i s~ _;:-. it; : ./' JJ 

.::i_,.;.if ~sum( qty) 4 suml J p# 4 p# "j4 .tf .l:::i ;::i $ 



. ..:.....I if# Y • • • • jl ~ ~T ,_; J) JS' .:.>l_r.e <AS'~~ IJ ,_;~ ~ ili :Jl!o 

:~ Y. ..u.l_r- o~L.. J~ ,_; Jlf ~I 4* J>artSale otf ~~ ~ .>':" J ,/) ~ 

select pname 
from PartSale,P 
where suml>20000 and PartSale.p#=P.p# 

:~ Y. ..u.l_r- J._; ~ ~ .>':" J ...r' .r. ~I r..s":" Jfo 

pname 

~T_ri 

.)yl..} 

. ..:..>-L.. ~~ otf ~~ ~ f.SJJ IJ if>tf ~~ .Jlyl.S'" ::}" J; 

JS' .:,l_r..o <AS' ..l.!.~ ,.;~~ ili Joi..!. <AS' ~ ~~1 PartSale2 ili ~ ~If~~ :Jl!o 

. ..;_.,,Ii .f # Y .... jl _;•"!! ~T i/J) 

create view PartSale2(pname) 
as 
select pname 
from PartSale,P 
where sum1>20000 and PartSale.p#=P.p# 

drop view otf ~~ ili 

drop view PartSale 

:~ Y. ..u.l_r- J._; ~ ~ .>':" J ...r' .r. ~I r..s":" J_ri-

PartSale2 
Pname 

~T.d 

Jy\... J T 

olr~.) ~ ~.l> (£.-r-r 

:..:.......\ J._.) ~ "'! J.fZ--'~ ~I JS' ~li 



J~ ~I o...l!. ....::.:-\.... i:.iT l.SJJ O' :r; PartSale2 .it~.) J>artSale .it~.) ~..b. 4 :/ JJ 

. .) .Yi.s- .) Y.li Jl.S".) .,>-

~G" ~ ~.)~ (£.-t-£. 

:~I J._.) js:;, ~ J.fo-'.) J._l .JS' ~t; 
insert into JJ~ it;(l+f ..f..J it.;) values(~ ..f..J _r...)L4A) 

' e:JL..:i.. ~' it; J 'S5' JS'~ 1.51 • ..1.:.S .t:J _,_; ,,:,It 6 .t:J.; ~ .k >'-.r" JJ..L:i:- J.) :Jt.o 

. .J...?' o_;t.,.; I 

insert into S( s# ,sname) values(' S5',' e:JL.a.. .J*-') 

~u- c~' (£-r-o 

:~1 J._.) ~ ~ J.fo-'.) J._I .JS' ~t; 
update JJ~ ili set 'J ..f..J ili-' ;l..li. , Y J ..f..J ili-Y ;l..li. , ... [where .k ~] 

·..l:A.) .r.:iU j1~ ~ IJ iJ~ 6 .t:J.i 4S°' .k- :Jt.o 
update S set city=' j1~' 

.J.:A.) .r.:fU 'j1~' ~ IJ I.SJ k J ' t:'L.a.. ~' ~ 1J 'SI' ~6 ..lJ _; ili :Jt.o 
\ 

update S set sname=' -H . ...k.. · ' city=' ·1 ·' where s#='S I' c .· ~ ' Jr."" 

delete from JJ~ ili [where .k ~] 

delete from S 

delete from S where city=' iJ1A" 

~u- J.l.> (£-r-i 

:.:....,.1 J._.) ~ ~ J.fo-'.) .:t-1 .JS'~\; 

. .J..:S ~..b. I iJ\t 6 ..W • US' :Jt.o • J .Y • 

• .J..:S ~..b. I ·1 • iJ~ 6 ..W • US' :Jt.o • Jr.SJ+' .Y • 



~C>~f~ J;Z!' ~,.),...,~ (£.-T' 

.;:;l.4:....1 ~d::; .~~ lS~d::; ~ ~ .Jlr.;15'" i.>" ?::; J;:S ..sir. DCL ..:..I;_,:....:; jl 

~ lS;.J-? ~ J lS_r.;15'" rt; .Jl_r.;15'" •J./ ~ r.;15'" r- -s'r. ::;;b ~J OBA .:;_,,;.if 

rt; ~ ~ .i 4 I; r.;15'" f> DBMS .J:S w.,__,,u DBMS -sir. I; ~T lS~j..P."-" ,.;:, ..? 

.. f.J\5'" L>~j..P."-" 4 .)-.s- ~~ .J:S If J;:.:5"' I; L>J ..:...~ J o;:;_j' 1$..L...l:..!. L>J L>r.;15'" 

:jl ..l:.j;~ DCL ..:..I;_,:....:; .-lijif j4 .r- ,:,Tr~' jl DBMS ,...1..!.4 .c.!.1..li i)l.P-A 

j~ i..S.JfJrt, .),...,~ (£.-T'-1 

15~j..P."-" _r.;15'" ./' ..:...l;l:=>-1 oj..P" ~ ~ _,; 4 ~d::; .~~ ::;~\ jl v--; ::;;b ~ J OBA 

~ J '-¥ 6' ..li;b I; .:;\5:..1 ~I iJl_r.;15'" jl i..?-..r. .J:S w.,__,,u DBMS lSl_r. I; I.SJ !$"' .?::; 

~ j..P."-" lS;IZIJ ;.,;:.-;:, ~~Ii .-li_,.!. ~ iJl_r.;15'" ..r..L... 4 I; ::;_,> ._s~j~ jl ._;.-i 

:..:-1 J.. _; J5:.!. 

select I+',;:- t..... .:,, .. 1.a_,.:. 

update I+',;:- ........ c':>l-.P' 

grant insert on JJ..l.o:- r1; to .Jl.r.JlS" r1; [with grant option] 

delete 

alter J -I> l>L.. .• J . J r-"' 

index 

all 



..:...i4,;.) I; ~IA j.P-"'" 4$' ~1.r.;15"' 4. .r.;15"' ,.) _,.;. .?~ with grant option ...:... ;~ ~4-

. .li _,..!. ~ 01A.) 4 I; IA.JY.<-" ..:t..l • ..l.:.a_;~ .)y;.. ~.,,; ~ .J:.:S i.s' 

0_,:-~ J ~ _,:.- ~ 0.lily>- j.P-"'" ..u.I~ ali S.r.;15"' it; 4 '5.r.;15"' J.:S' ..j:>) :J~ 

oj~l sJ ~ J .)_,.;, ~ arash s.r.;15"' it; 4 '5.r.;15"' 4 I; S JJ~ I.SJ; J;t; c_;.) J sname 

:...JS' J '5.r.;15"' it; 4 ali ...:...;p ..:r..I ;.) . ..u..) ;I};.; A.) 01..r.;IS"' ;~I;.) I; IA.J.P-"'" ..:r..' J.A.) 

:...lS IS" ;.)l,,. I; J.> ;..f-'.) ,o...l...!. ~ .) ;IJ .) y>- ;Y, 

grant select,update(sname),insert on S to arash with grant option 

J~ i.Sy./" ~J~ 1~~ (t-r-r 

jl ($.)1...W 4. 4.4.A .J.;;I_;~ ,.lild.) ;I} A.) 01.r.;15"' ;~I p I; ~IA .i.P-"'" 4$' ~l_r.;lS" 

_r.; IS"' J B _r.; IS"' ; \.i> I ;.) I; ~IA j.P-"'" A _r.;15"' J.:S' ~) . .li .rf ~ j 4 ~ T jl I; IA .i..P.'"" 

A _r.;15"' ~4- ...:...;p J._1 ;.) .J...!.4 o.)b ;I} DJ C 01_r.;15"' ;~I;.) 1; IAj.P-"'" ..:r..I f} B 

~\; . .)b .J.:.AI_,> c.....) jl I; IAj~ J..I;.; DJ c 01.r.;15"' '.) ~ ~ B _r.;15"' jl 1; IAj..P.'"" 

:c....I J.~ ~ "-! .i.P-"'" 15.rf ~ .i4 ;_,:-.) JS' 
select ~fa' :w. ,:,.Iii_,.;. 

update ~fa' 4..... c~' 

revok insert J,1; CJ~ on JJ-1=:-rl; from c)IJ'.JlS" rl; 

delete J.1; ._;.,b. 

lter J -'>- \:>I... . -J . J .r.:"' 

index ..,.5 ~1~~1 

all ~~ !Sv.'""-:f ~ 



I; S JJ~ jl sname iJ,? .r.:iU j.f>:'-" ~I~ ali ..s.r.;15" it;~ ..s.r.;15" J..;S ,_j>) :JI.to 

~ _,>- ;y .d...1S" J ..s ... 0 15" it; 4 ali ~Jr° ..:.r..I ;~ .~ ~ ~ arash ..s.r.;15" it; 4 ..s.r.;15' jl 

:..l.5 if;~\..,.. I; J...!. ;,?~ ,o...L!. ~ ~;IJ 

revoke update( sname) on S from arash 

selects# 
from SPJ,P 

:o~ J> '5~,,.W 
:J.,_~ ~ )~ I; J...!. 1..5\..2. ?." J (.)" .r. :\ .:.t..P 

. ..l.ilo1.:>-J) ;yl.;T ~ ..l:!~ I; ~If 6 -4.i £ :Ql 

JJI~ ..l.i~ jl o~lA.::.,..,14 :\ ~lJ 

where pname=' ;.fl.;T' and P.p#=SPJ.p# 

:r ~lJ 
i\; 4 J_,.-,. ~'}_,,.-,. JJ~ ;~ ~ J..;S '-:-'~I I; ~1..2...6" iJ..g 6 -4.f JJ~ jl :)!!?S 

J-J} JJ~ ;~ )..l.ilol.:>-J} I; J,,.-,. 0T 0\5"' 6 -4_,; ..:.r..I ~ ~;b ~?."J ;.fl.} 

:(~4...s" J _,,.-,. ,J.:-A J o..l:.:S" '4 .f ,J.:-A ~ .1.J'..l'" ~ .A; J b ~ ?." J ~ (+.!. J} 

selects# 
from S 
where exists (select* 

fromP 
where pname=' ;.fl.;T' and exists (select* 

from SPJ 
where SPJ.s#=S.s# 
and SPJ.p#=P.p#)) 

:T' ~lJ 

..la.....f o...L!. 4-:>-J} J_,.-,. £ ~ J.i5' '-:-'~11; ~ig 6 '4.i £ 'dJ} JJ~ j1 :)!!?S 

.~1 ;_,;\.. ;T lfiT ili ~ ..:-1 i..i'1,,.-,. £ .. ?." lfiT 



selects# 
from SPJ 
where p# in (select p# 

from P 
where pname=' ;.fL.;T' ) 

select sname 
from S,SPJ,P 

. ..i.;1~ J} ';yL.;T' 45' ~~ 1; ~If ..c.S ..l:}_,; ii.; :Q2 

JJ1~ ..lj~ jl o.)lA.:....14 :\ ~!J 

where pname=' ;j'L.;T' and P.p#=SPJ.p# and SPJ.s#=S.s# 

:r ~!J 
ii.; 4 J~ 0'j~ JJ~ ;.) 45' ..J..?" '-:"\>..::.ii I; l..S'!lf.-1.i 0\f ..c.S ..l:}_,; JJ~ jl :~ 

l..S'!~J}J.J)JJ~J.))..i.;1~J)l;J~0T 0\f ..c.S ..l:}j .:r..1J .);l.).)..P."J Jj'L.} 

;( ..L:...!. 41.S'" J ~ iJ.:-1" J o..c.S ..l:} j' iJ.:-1" ~ J:, Y...r" 45' ..lj ).) .) ..P." J 

select sname 
from S 
where exists (select * 

fromP 
where pname=' J.il..JT' and exists (select* 

from SPJ 
where SPJ.s#=S.s# 
and SPJ.p#=P.p#)) 

:r ~'J 
J _,; L. J T 45' ..:......I ~If J.:.:5' ..l:} _,; JS' .. ?.- ~ T JS' 45' ..J..? '-:"\>..::.ii 1 J ~\f J.:.:5' ..l:} _,; i l.i : ~ 

select sname 
fromS 
wheres# in (selects# 

from SPJ,P 
where pname=' Jyl..;T' and SPJ.p#=P.p#) 

. ..i.;l~J)I; 



_,.lj10:. J_;; ;_,iL..} ~~~I; ~\t ..l:..:S" ..l.:l.i rt; :Q3 

:\ i..i''J 
::l,Y':"J i)~ .:_,~~ JJ~ ;::l ~ J.;S '-:"'~11; 15-lf_.ol; .:,,It .6 ..l.:l.i JJ~ jl :~ 

:..l.:.!.4o:.J)1; J~ .:,,T .:,,It .6 ..l.:IJ; ..:r..' J ..t,;.4 JyL.;T .:,,T rt;~ ::l;I~ 
select sname 
from S 
where not exists (select* 

fromP 
where pname=' ;_,;L.;T' 

and exists (select * 
from SPJ 
where SPJ.s#=S.s# 

and SPJ.p#=P.p#)) 

:r i..i''J 
~~~It .6 ..l.:I_,; J.5 .. r:- ~T J.5 45 J.;S '-:"'L.>..:.;11; ~It ..l:..:S" ..l.:I_,; rG :~ 

select sname 
from S 
wheres# not in (selects# 

from SPJ,P 

.,.ljlO:. J} I; Jyl..; T 

where pname=' ;_,;L.}' and SPJ.p#=P.p#) 

~ ~T jl ~ r'" .k...._,; o..L! o:.J~ .:..~~ ::ll..L-.i J ~It .6 ..l.:I_,; J.5 jl ~ :Q4 

• ..>..:5 

select s# ,count( distinct p#) 
from SPJ 
group bys# 



selects# 
from SPJ 
group bys# 
having count( distinct p#)=3 

. .Xl4.:> J} I; u'i~ 4:lS' -6" ~~I; ~If .J:.5 ~y JS' :Q6 

:\ ~jj 

~ ~T .k..._; o..L!. 4.:>J) '5)fa .r.f- u'i~ .)l..i....; -6" ~~I; ~If .x.:S ~.i JS':~ 

:..:.......1 '5JL. u'i~ JS' .)l...\N 

selects# 
from SPJ 
group bys# 
having count( distinct p#)=(select count(*) 

from P) 

:r ~'j 
:..c..!~ 4.:> J_;A; ~T -6".) ;l.X .) .r. J J ~ -6" ~~I; ~If .x.:S ~_;.JS':~ 

selects# 
fromS 
where not exists( select * 

fromP 
where not exists(select * 

from SPJ 
where SPJ.s#=S.s# 

and SPJ.p#=P.p#)) 
. .X14.:> J} I; u'i~ ~ -6" ~~I; ~If 6 ~y ili :Q7 

:\ ~jj 

u'i_,..o:- w .$'..:.....I ~If .J:.5 ~.i JS' .. ?. ~T .JS' -6" ~~I; ~If .x.:S ~_,; il.i :~ 

. .Xl4.:> J} I; 

select sname 
from S 
wheres# in (selects# 

from SPJ 



group bys# 
having count( distinct p#)=(select count(*) 

from P)) 

:r ~lJ 
. ..l:..!.~ .c>-J _;; ~ T 6' .) )...l.i .) .J':" J J ,,,_.,. 6' -1:. ~ IJ i}.g .J:.:S' .J.:} .f it; : ~ 

select sname 
from S 
where not exists(select * 

fromP 
where not exists(select * 

from SPJ 
where SPJ.s#=S.s# 

and SPJ.p#=P.p#)) 

. ...l.ilo..\..!. <C>-J} 01.J+i ~ ~JJ.r. V jl .}-:! i.Sl_r. 6' -1:.~ I.)...;~,,,_.,. .JS' :Q8 

select p# 
from SPJ,J 
where city=' .:>l.J+i' and J.j#=SPJ.j# 

group by(p#) 
having count( distinct j#)> 7 

. ..1.ilo..\..!. <C>-J} .Jl.J+i ~ ~JJ.r. V jl .}-:! i.Sl.r. 6' ~\: IJ ..J~~ i\; :Q9 

select pname 
fromP 
where p# in (select p# 

from SPJ,J 
where city=' 01.J+i' and J.j#=SPJ.j# 

group by(p#) 
having count( distinct j#)> 7) 



select jname 
from J 
where j# in (select j# 

from SPJ,P 
where pname=' .:,~' and P.p#=SPJ.p# 

group by j# 
having sum(qty)>20000) 

~l~b <.SJ~ ~T ;;, i)I_,+ .:,\f 6 -4.f ~ 45' ..l:-!~ IJ ~IAojJ_r. ili :Qll 

:, ,,;j) 

(select jname 
from J,SPJ,S 
where S.city=' .JI.*' and S.s#=SPJ.s# and SPJ.j#=J.j#) 

except 
(select jname 
from J,SPJ,S 
where S.city<>' .JI.,,.;' and S.s#=SPJ.s# and SPJ.j#=J.j#) 

:r ,,;jJ 

o;, .;- <.SJ~ ~T J;, 45' ...\.i);,;, r. J iJI.* i:,\f 6 -4.,..; 45 ..l:-!~ IJ ~IAoJJ.r. iL.; :~ 

. ..l:..!.40;,_? <.SJ~~T ;;,45' ...1.i)...1.i;,r.Ji)IA".r.):-.Jlf.x:S -4.fJ...l:..!.~ 



select jname 
fromJ 
where exists (select* 

from S 
where city=' ~IA' and exists (select * 

and not exists(select * 
from S 

from SPJ 
where SPJ.s#= S.s# 

and SPJ.j#=J.j#)) 

where city<>' ~IA' and exists (select* 

from SPJ 
where SPJ.s#= S.s# 

and SPJ.j#=J.j#)) 

. ..:.-\ ~\..lj ~;~ t+:T ;:l i)IA .r.f- o..c.:5' ~.i ~ 45' J-:1:-! I; is..lAojJ.r. ~li :Ql2 

:1 ~'J 

(select jname 
from J) 

except 
(select jname 
from J,SPJ,S 
where S.city<>' ~IA' and S.s#=SPJ.s# and SPJ.j#=J.j#) 



select jname 
from J 
where not exists(select * 

from S 
where city<>' .:..ii.,,.;" 

and exists (select* 
from SPJ 
where SPJ.j#=J.j# and SPJ.s#=S.s#)) 

:..:-I o..L!. ~ J...l JJl..b:- jl o~b ~ '.;~\:S' ~ l_Sla.o.:1b ·~~ :r U!P 
book( book# , bname , author , publisher , year , edit# , translator) 
..,;~\:S' ;.:1 ~I Si.:.. ..:.-I o..L!. o.:1b .:1 ~ ~ o;W ~ "-:"'\:S' ft' 4!) '-:"'\:S' o;W :book# 

( ..:,..!.b ...l:.AI_,> I~ o ;W ~ ~T jl ~ ft' ,..L!.~ o.::.!.b .:1 _p.-J '-:"'\:S' ~ jl ~ '-" 

'-:"'\:S' ii.; :bname 

.~_,; ii.; :author 

;!.I.; ii.; :publisher 

'-:"'\:S' ;l.:.:.il JL... :year 

student( st# , sname , field ) 

~1.rJ :edit# 

~_;...ii.; :translator 

~l.:1 o;W :st# 

··b 1.,; :sname .Y':-' i 

~b ~ .t:.!.; :field 

loan( loan# , book# , st# , loanDate , returnDate ) 
o.:1b d'~I .:1 ~ r-'-" ..:..;Lal o;W ~ '-:"'\:S' ft' ..:..;Lal ~ljl 4! )..:...il..1 o;W :loan# 

(.:1_,;.~ 

'-:"'\:S' o;W :book# 

~bo;W:st# 



book 
book# 
1400 

1403 

1404 

'-:"'\.:5' ,:? .f ...:...;1..1 t..;1.; :loanDate 

~~\.:5' "". '-:"'\.:5' .::....,;S .r. t..;1.; :returnDate 

bname author publisher vear · edit# translator 

~Vo~ Douglas J~·~b 
E.Comer 

1380 l .l..>-1 ?..) 

J ~;.}::;"IS' i:.>1.r.,1~ -~_,fl 

..:..;_?.I .r"li?..) 

i.i-'.f' 

An CJ.Date Addison 2000 7 
introduction Wesley 
to database 

systems 
Database Rob,Coro Boyed and 1995 2 

systems,desig nel fraser 
n,implementa 

tion, and 
mana~ement 

student 
st# sname field 

8001 .)I.; if.; T ; J:;"\5' 

8002 _,.L.W. ~ ~~.) 

8003 ..)\jT dJ~ ; J:;"\5' 

8101 .)I.;}:-\.... ; J:;"\5' 

loan 
loan# book# st#· loanDate return Date 

1 1400 8001 83/06/06 83/06/10 
2 1403 8001 83/06/06 83/06/10 
3 1404 8003 83/06/10 83/06/16 
4 1400 8003 83/06111 83/06/20 

• ...lJlo...L.!. ci e ...:...i\..1 II..)\ 1,,." .k..... -~ ...I,.,\.., I I •. \.:.) US"' t; :Q13 .r ) ~ .J' -· -· .) ~ ~ • i 



select bname 
from student,book,loan 
where sname=' ~I.; i)s-' and student.st#=loan.st# and 

loan.book#=book.book# 

select bname 
from book 
where exists (select * 

select bname 
from book 

from student 
where sname=' ~1.; i)s-' 

and exists( select * 
from loan 
where loan.st#=student.st# 

and loan.book#=book.book#)) 

where exists ( select * 

select bname 
from book 

from student,loan 
where sname=' ~1.; i)s-' 

and loan.st#=student.st# 
and loan.book#=book.book#) 

where book# in (select book# 
from student,loan 
where sname=' ~1.; ~, 

and loan.st#=student.st#) 



select bname 
from book 
where book# in (select book# 

from loan 
where st# in (select st# 

from student 
where sname=' .:>IJ ~')) 

:o .jJ'jJ 

~~I o..Ll. ci .J ..:...i\..14'.i~l:S"' jl J~ ~ iJ.fS \; '• •f ~JW '-:"'l:S"' :Q14 

select count(*) 
from loan 
where book#=l003 

,,.lj\o..Ll. ci .J ..:...i\..1 )~ y. jl h. iJ.fS \; .iS' ..I.:.~\) is..~l:S"' r\; :Q15 

select bname 
from book 
where book# in (select book# 

from loan 
group by book# 
having count(*)>20) 

:\.jJ'jJ 

:1' .jJ'jJ 

J.ilo..Ll. ci .J ..:...i\...1 4-iT jl ~ .;A .iS' ~w.:> .:>l..LtV _, ~l:S" ~ ~ JW J-Ll. olf ~ .:> ~ l~I 

:- :< . .:>b.ul r- IS" .• 

create view viewl(book#,countl) 
as 
select book#,count(*) 
from loan 
group by book# 
~ 'o.)..? '-:"'\>.:ii ~' y. jl ? Jj, ..:...i\..I .:,..\..tj.) .:>l..LtV 4-iT J.) .iS' IJ olf ~.) jl is..~\; ,_,.......,. 

:~JJ T ~.) ~ IJ ~l:S"' rli 1; (":A.)15" J.i .J:!. book J_,~ 

select bname 



from book,viewl 
where countl>20 and viewl.book#=book.book# 

:t ~') 
.)~I ..:_....I Y • jl _? .Jj. [+;T ..:..;t..I ..:.,w.) .)l...w .o' 1.5..~l.:S' ~ ~;W ~L!. o~ ~.) ~ l~I 

create view view 1 (book#) 
as 
select book# 
from loan 
group by book# 
having count(*)>20 

:r-:"'.)~ ...1.i ~book JJ~ ~ l.J o~ ~.) ,~l.:S' it; i:).).JJ T ..:.........) ~ 151..r! v-;"" 

select bname 
from book, view 1 
where viewl.book#=book.book# 

jl d.4: ..... 1 JJ r-5' o.)tA:...1 r ~ y dJ.J jl ~lj~ ~~ o~ ~.) .)~1 ~ j~ ~4- :.f" x 
r5' ~ .J o.)l... I.Sy>:- J i.r' A~ 15l_r. ~ ~b- ;.) J .).)b.) _r..;lS' V"'b:. .).;ly J.) 4.J \+ti~~.) 

. .) y!-~ o.)tA:...I \+ti~~.) jl.) ..r!JlS' 

. ...l.ilo..Ll. ci }\:..;t..1 )>:::;"IS' 8.J 0~~b 45' .k.... j .o' ~l:. I; 1.5..~l.:S' it :Q16 

select bname 
from book 
where not exists(select * 

from student 
where field=' · IS'' .I'>:::;" 

and not exists(select * 
from loan 
where loan.st#=student.st# 

and loan.book#=book.book#)) 



. ..lilci fa ..::...;t..I ~ l.J ~\:$' ~ JjS' \; 45° ..l.::!~ l.J ~4_~b it; :Ql 7 

:' ...;,J 
select sname 
from student 
where not exists(select * 

from loan 

select sname 
from student 

where loan.st#=student.st#) 

where st# not in (select st# 
from loan) 

o..l!. ci ./ ..::...;\..\ ~ IS~\:$' JS' .)l.M; J IJ4_~b it; Joi..!. 45° J.$ .)~I ,f>ig ~.) :Ql8 

. ...L!.I.. 1.:T ·1 6... ... L -.'1"'.) -.r y 

• ..,; b 
.)~\ ~ l.J .~ ~.) c..:r..l Jlj'~ .)).) .)r.J group y jl o.)lA=.....I .J.) 45° ~.)J.J.>..o ~ 

..:..........; .J.) ~~ 'ti5' o.)lA=.....I sname ~ :r._J jl select ..:.........; .J.) ~l_r. .J1 IJ..P." .) _? 

.)r.J IJ~~b ~I ~l!.; IJ~I IJ..P." J r:S' o.)lA=.....I sname ~}.J jl j-j group by 

.)r.J II .)IJ ~" i~ ~b J.) .J1 ~)~ ~ IJ~~b it; V"'\....1.r. IS~ OJ./ '.).Jb 

~ ~ .::..-:1.J.) ,..I.!.~ ci .J ..:..;Loi~\:$' \0 IS~.) J ~\:S' Y • ~T jl ~ J ..i.:.;.~ clb 

..:.......1 ~ J <..:.......:.; ..::-. .).) c..:r..I 45° ..l!. .JAi_,> f"U;. ro ~\:S' .)l,M; ~ J ".)1.) Js-'' ~ 

~ oig ~.) ~ l~I ~ -~~ ~ jl '.) \k,:. jJ,r. IJ~I \; ~.) i~' st# V"'\....1.r. I.) IS~OJ./ 

~T jl ~ r- 45° ~ IS~\:S' .)l.M; J IJ~~b ~ ~~b oJW Joi..!. viewl it; 

create view viewl(st#,countl) 
as 
select st#,count(distinct book#) 
from loan 
group by st# 

:r:S IS" ~ ..lilci .J ..::...;t..I 



J .J4_~b il; j..L!. "5' ~ 4.s" .:.~I view2 it; 4 15~.:i olf ~.:.view I 15JJ ,~ 

:..l.!4 Lf;T jl ~ ~ .k..... .f o..L! ci .J ..:..;L.I 15~\S' .:.1..1.otj 

create view view2(sname,countl) 
a~ 

select sname,countl 
from student, view 1 
where student.st#=view I .st# 

select bname 
from book 
where bname like '%Database%' and author like '%Coronel%' 

:..l.!4 J._.) JJl..l.:o:- J..L!. o~b ~ ~ ;.:i lAo.:ib o~~ .J..?' ./'} :f' ~p 
field( field#, fieldname) 

:.:. _,.!-4.s" o _e.; ~ 15lA4:.!.; ~ .b Y.J" ..:..~~I JJ..t.:.:- <J_ 1 ;.:. 

o..Ll ci .J _,_k; ;.:. .:. ~ ~ JS ~ ~ 8) ~ 15l_r.) ~ ~) JS :field# 

(..:.....,! 

~ 4:.!.; it; :fieldname 

type( type#, typeName, fee) 
:.:. _,.;.4.s" o .r.f-,; lf' J;.:i t_Y ~ .b Y.J" ..:..~~I JJ..t.:.:- <J_I ;.:. 

(..:.....,..1 o..L! o.:ib.:. _,A,_~ JS~ l.)"'Y' tj ~ ""!) V'J.:i tj JS :type# 

<J"J.:i tf :typeName 

...r' ;.:. ...l> 1J ~ .::.,...J :fee 

student( st# , sname , startYear , field#) 
:.:. _,.;.4.s" o .r.f-,; .J~~b ~ .b Y.J" ..:...~~1 JJ..t.:.:- <J_I ;.:. 

IS.~b o;W :st# 

~b it; :sname 

o~b ~ .:.J;J JI.... :startYear 



~b ~ b; JS' :field# 

course( crs# , cname , unit , type#) 

CF( crs# , field# , kind) 

:::. r\s" o .r.f-~ if J;::. ..:..i~')ll:.I JJ~ .:r.I ;::. 

· if;::. ~ ) .• ...!. :crs# 

!.)")::. r\; :cname 

if;::. -l>IJ ::.\...IAj :unit 

<. .. ,,_;,.s. ,15fa)if;~ tj JS' :type# 

:..:-I~ 151.A~; ~ .i:..!.; rl.J.S' ~ .1Y.r ifJ::. .I" ::.yif ~ JJ~ .:r.I ;::. 

ifJ::. o;W :crs# 

~ 8; JS' :field# 

'P')::.;b ~b. ~fa ::.;y 8.; 15l_r. fa ::.;y ifJ::. .J.:S if~ ~/..J .:r..I :kind 

(15;~l 15l_r. 'E' Jif_rS-151.r. 'O', ~ 151.r. 'T' ,~~ 151..r. 'A' ,j\.:i ~ 15l_r. 

G(st#, crs#, term, grade) 

pre(crs#, pre#) 

:::. Yl.S" o .r.?-; 0~~1::. ..:...l_ri ~ .1 Y.r ..:...~')ti.I JJ~ .:r..' ;::. 

~~bo;W:st# 

if):. o;W :crs# 

~b ..k.... .f ..r ;::. .l>I J~ :ter.m 

o..l!. ..l.:;.I o _ri :grade 

:~Yi.s" ~if):._,.,,. 151.Aj\.:i ~ JJ~ .:r..' ;::. 

ifJ::. o;W :crs# 

il:i J.:; lfJ::. o;W :pre# 

prof ( prof# , pname , degree) 
:::. Yi.s" o .r.?-; ..l:i\....I ~ .1.J'.r ..:..i~')ll:.1 JJ~ .:r..' ;::. 

(..:-I o..l!. o::.b ::._;.,_ ~ o;W ~:.\::...I .I"~) :.\::...I o;W:prof# 



~\::....I rt; :pname 

..sl.r. 'L' J ~~ J,,; ..sl..r. 'F' d?~ ..sl..r. 'D' h\::.....1~6;.;,,. ..Y..?T :degree 

< ·w ..r"' • 

PC(prof#, course#, term) 
:..:.-1 o~_? c.r!Jx I; l.S""JJ~ ~ J~ r ;~ ~\::.....! r ~_,;,If~ JJ~ .f..1 ;~ 

~\::....I o;W :prof# 

V"J~ o;W :course# 

~J~:term 

tuition( field# , startYear , constTuition) 

field 
field# 

I 

2 

3 

tuition 
field# 

I 
1 
I 
2 
2 
3 

:~_,;.if~~\;~.;+! ~8;) ~JJJJL.;l...l_r.JJ~.f.,1;~ 

fieldName 
; -':;"IS' ~..c+-

.&:.; _?JI ..c+-.J ~ 

~~~J 

startYear 
80 
81 
82 
81 
82 
82 

~ 8; ~:field# 

o~b ~ ~JJJ JL. :startYear 

~t; ~.;+! :constTuition 

:4 ~ .f JJI~ .f..I ;~ o...\..!. o ;:>~._:,~~I jl .s..lA~_,...; ~ 

fee 
ISP 5000 

2 ~ 20000 

3 .~t..;T 30000 

constTuition 
75000 
80000 
90000 
80000 
90000 
75000 



st 
st# sname startYear field# 

8001 .>I; .f ;T 80 1 

8002 _,1..1..!. J..; 80 3 

8003 .>ljT .f JI:- 80 1 

8101 .>I; )'L.. 81 l 

8102 ._$..; .)s- 81 I 

81 l l ._$..; ..ir'} 81 l 

8112 .s..\j) .)s- 81 2 

course 
crs# cnamc unit type# 
1100 ..:..~.>I 2 1 

1105 ".,l, • • 
IS . '-:!.J' 1 2 

1400 '~jl.. ... li;. 3 1 

1402 y ~jl.. ... li;. 3 1 

1403 1$.~..i4 J • .r.>-'-> 3 1 
1407 V.o.>I.> ·~4 3 1 
1500 '~\,.) 3 1 
1600 ..it::~ .J4j 2 1 

pre 
crs# pre# 
1400 1500 
1402 1400 
1407 1402 
1407 1403 
G 
St# crs# term e:rade 

8001 1400 811 9 
8001 1400 812 13 
8001 1401 811 13 
8101 1400 821 19 
8101 1500 821 14 
8111 1400 811 12 
8111 1401 811 20 



oro f 
orof# pname deeree 

101 ~l.!.6'.;I) L 

102 IS'~~ F 

106 ;lS' h o.lljT F 

107 ~lj)6:..~ D 

108 .)!_;;;.)\;~ F 

PC 
prof# crs# term 

101 1400 801 
I 0 I 1400 802 
101 1401 801 
102 1400 801 

I 108 1500 I 811 I 

CF 
crs# field# kind 
1100 1 0 
1100 2 0 
1100 3 0 
1105 1 0 
l105 2 0 
1105 3 0 
1400 1 T 
1400 2 E 
1400 3 E 
1402 1 T 
1403 I T 
1407 1 T 
1500 1 p 
1500 2 p 
1500 3 p 



.,J;lci f \) V.o~b o~ ~ V' )~A• JJI J~ )~ ~ ~~ \) ~.A .... ~b ii.; :Q20 

:1 ~j) 

select sname 
from course,G,st 
where cname='v.d~ o~l..' -. 

and course.crs#=G.crs# 
and term=80 I 
and G.st#=st.st# 

select sname 
from st 
where exists (select* 

from G,course 
where cname='v.d~ o~l..' 

select sname 
from st 

.. 
and course.crs#=G.crs# 
and term=80 I 
and G.st#=st.st#) 

where st# in (select st# 
from G,course 
where cname=' V.o~b o~ I..' -. 

and course.crs#=G.crs# 
and term=80 I) 

:T' ~j) 

.,J;lcifa IJ V.d~ o~~ ..r;~A· JJI J~ ;~~~~I; ~~_P.&.!.ib ii.; :Q21 

select sname 
from st 
where not exists (select* 

from course 
where cname=' V.d~ o~ t.' .. 

:1 ~jJ 



select sname 
from st 

and exists(select * 
fromG 
where term=80 I 

and G.crs#=course.crs# 
·. and G.st#=st.st#)) 

where not exists (select* 

select sname 
from st 

from course, G 
where cname=' lAo.)b .~ L' - ' 

and term=80 I 
and G .crs#=course.crs# 
and G.st#=st.st#) 

where st# not in (select st# 

select sname 
from st 

from G ,course 
where cname='!Ad.) .~L' -. 

and course.crs#=G.crs# 
and term=80 I ) 

. .,.ljlcifa lf'J.) rJ;;"A• JJI JL....:i ;.) oS' ~~I; ~~~b rlJ :Q22 

:1 ...;,J 

where not exists (select* 
from G 
where G.st#=st.st# and term=801) 



select sname 
from st 
where st# not in (select st# 

from G 
where term=801 ) 

select cname 
from field,CF,course 
where fieldName='.; >.:;"l.S"" l.5""'..1.:+..' 

and CF.field#= field.field# 
and kind='T' 
and CF .crs#=course.crs# 

·-'-!JJ T ..:.-.:i ""!I;.} >.:;"l.S"" l.S""'J.:.+.- .t:..!.; ~ ..r J;.:i .:il...uu :Q24 

select count(*) 
from field,CF 
where fieldName='.; >.:;"l.S"" l.S""'J.:.+.-' 

and CF .field#= field.field# 
and kind='T' 

o..l!. o,l;l;..if ~ lS\+--i;~ JS' .:il...UU J .}>.:;"l.S"" l.S""'J.:.+.- 0~~b :;w jl ~ :Q25 

. J...:S' ..__,; I • '. T . , .!5... .... .k..,. -.. ·=- "t" J • . r y 

select G.st#,count(distinct crs#) 
from st,field,G,CF 
where fieldName='.; >.:;"l.S"" 1.5""'..i.:+-' 

and st.field#=field.field# 
and CF .field#= field.field# 
and kind='T' 
and G .st#=st.st# 
and G .crs#=CF .crs# 
and grade>= 10 

group by(G.st#) 



I; :J~ .c..;,J ~ c..>4-..i;:J ~ 6 ..l.::!~ I; c.S}.J:::;"'ts"' i.s""'..L+- ,j~~b ~;W :Q26 

. ..l,;10..i.;1;.if 

:' i.PlJ 

o..l.!. o..l,;l;.lf ~ i.J"'JJ:J :Jl...W 6 ..l.::!~ I; c.S}.J:::;"'ts"' i.s""'..L+- 0~~b ~;W :~ 

. ..:.-1 c..>JL..... ;.J::::"'ts"' 8; ~ i.J"'JJ:J JS' :J1...W ~ ~T ..k....; 

select G.st# 
from st,field,G,CF 
where fieldName=' ).J:;"'ts"' i..s""-4--' 

and st.field#=field.field# 
and CF.field#= field.field# 
and kind='T' 
and st.st#=G .st# 
and G .crs#=CF .crs# 
and grade>= I 0 

group by(G.st#) 
having count( distinct G.crs#)=(select count(*) 

from field,CF 
where fieldName=' j ~U- '8""~' 

and CF.field#= field.field# 
and kind='T') 

:r ~,_, 

i..s""-4-- ~ J. Y.r ~ i.J"'):J ~ 6 ~~ 1; c..>; .J::::"'IS' i..s""-4-- 0~.,p.r.!.il:J o;W :~ 

• ..t:...!.~ o..l,;l;.Ki I; ~T 0~~b ~16 :J;l..1,; ~P.-.J .}.J:;"'IS' 

select st# 
from st,field 
where fieldName=' ;.r-;-ts"' i..s""-4--' 

and st.field#=field.field# 
and not exists (select * 

from CF 
where CF.field#= field.field# 



and kind='T' 
and not exists(select * 

fromG 
where G .st#=st.st# 

and G .crs#=CF .crs# 
and grade>=lO)) 

I;~?- 8; ~ i.S4--J~ ~~~~I; i.S}.J:;-4\S"' 1..5""'...I..+- l'.J~~b o;W :Q27 

. ...l.i\o...l.il;~ 

=' ._;,J 
o...l.!. o...l.il;.lf ~ r..J"JJ~ ~1..w ~~~I; i.S)r.:tlS"' 1..5""'...I..+- i:,~~b o;W :~ 

. ..:.-:; i.SJt....-; r.:tlS"' 8; ~ ...r J;~ JS' ~1..lN 4 !+iT ..la.... j 

select G.st# 
from st,field,G,CF 
where fieldName='; r.:tlS"' 1..5""'...I..+-' 

and st.field#=field.field# 
and CF.field#= field.field# 
and kind='T' 
and st.st#=G.st# 
and G .crs#=CF .crs# 
and grade>= l 0 

group by(G.st#) 
having count(distinct G.crs#)<>(select count(*) 

from field,CF 
where fieldName=' j ~lf' ~~' 

and CF.field#= field.field# 
and kind='T') 

1..5""'...I..+- ~ .1.Y.r ~ ...r;~ ~~~I; i.SJr.:f"lS"' 1..5""'...I..+- i:,~~b o;W :r ._;,J 
. ..c..!.4o...l.il;~1; ~T 0~~b 0!1 ~ ~;b ~r..J Jr.:tlS"' 



select st# 
from st,field 
where fieldName=' ;.J:;"'IS" ~-4--' 

and st.field#=field.field# 
and exists (select * 

from CF 
where CF.field#= field.field# 

and kind='T' 
and not exists(select * 

from G 
where G .st#=st.st# 

and G.crs#=CF.crs# 
and grade>=IO)) 

_;A ..b... .f o..L!. o..ljl;.;g 15lA.b-IJ JS' .ll..W J 0L~b ~ ..s.,~b o;W jl ~ :Q28 

. .J..:5 .LJ; 1. '. T · 1 6.. 
• ";;T" ..... ) • 

select st#,sum(unit) 
from G ,course 
where G.crs#=course.crs# and grade>= IO 
group by st# 

\+iT jl ~ _;A ..b... .f o..L!. o~l;.;g 15lA..1.>IJ JS" .ll..W J 0~~b ~ ili jl ~ :Q29 

. .>.;Sy; 

o..L!. o~l;_;g 15lA..1.>IJ JS' .,1..w J 0~~b o;W J-L.:. otf ~_, ~ ~~ l~I :~ji 

:--:S"" .!J; 1.'.T ·1 6.. __. ..6... • \-"";;T"t"') •. r y 

create view viewl(st#,suml) 
as 
select st#,sum(unit) 
from G,course 
where G.crs#=course.crs# and grade>=IO 
group by st# 



select sname,sum 1 
from st, view 1 
where st.st#=:=view I .st# 

. .J.::S' y; ..ljlo..ljl;Z V'J;) ..b-IJ ' •• jl ~ k ~ ~ ~4.~b o;W jl ~ :Q30 

select st# 
from G,course 
where G.crs#=course.crs# and grade>=lO 
group by st# · 
having sum(unit)> 100 

. .J.:? y; ..lj\o..lj\;Z v-;;) ..b-IJ '· • jl ~ k ~ ~ i}4.~b it; jl ~ :Q3 l 

select sname 
from S 
where st# in (select st# 

from G,course 
where G.crs#=course.crs# and grade>=IO 
group by st# 
having S1:1ffi(unit)> 100) 

Jl......:i ;;) ~T jl ~.I'" J..w J A• c.S;)JJJ iJ4.~b ~ .s,~b o;W jl ~ :Q32 

select G.st#,sum(unit*grade)/sum(unit) 
from st,G,course 
where startY ear=80 

and st.st#=G .st# 
and G.crs#=course.crs# 
and term=8 I l 

group by G .st# 

. .J.::S' y_; A' J JI 

..:......I o;)Y. '" jl ~A' JJI Jl......:i );) ~T J,,w ~A• c.S~JJJ .)4_~b it; jl ~ :Q33 

. .J.::S' y; 

..:......I ~4.~b o;W .. r, ~T ~;\....!. ~ .J.::S' y; A• c.S~JJJ 04.~b it; jl ~ :~ 

• ..:......1 '" jl ./'i~ ~T J..w ~ 



select sname 
from st 
where startYear=80 and st# in(select st# 

from G ,course 
. where G.crs#=course.crs# 

and term=8 l l 
group by st# 
having sum(unit*grade)/sum(unit)>l8) 

. .J..?' ~ ..lilo.l_?' ._r..;X I; lAo.lb ·~~ <J"J.l 6 15~\....I i\; jl ~ :Q34 

select pname 
from professor,PC,course 
where cname='lAo.lb o~L' -. 

and course.crs#=PC.crs# 
and PC.prof#=professor.prof# 

~ J.ilo.l _? ._r..;X i j .>l+=;- jl ~ I; lAd.l o~ ~ V" ;.l 6 15~\....I o ;W jl ~ :Q35 

. .J..:5' 

select prof# 
from PC,course 
where cname='lAd.l o~L' and PC.crs#=course.crs# -. 
group by(prof#) 
~aving count( distinct term)>4 

A'r' iJ.l J~ ;.l '• • o;W .ll:....I .k..._,; 6 ~ ~ i)-s- <J"JJ.l i\; jl ~ :Q36 

select cname 
from course,type,PC 
where typeName=' ~' 

and type. type#=course.type# 
and course.crs#=PC.crs# 
and prof#= I 00 
and term=832 



select pre# 
from pre,course 
where cname='l.Ao.>b o~~, and course.crs#=pre.crs# 

select cname 
from course 

.~ I.Ad.> o~ ~ <J" ;.> jl::i ~ -6' J..? y; !.$"' JJ.> i\; j\ i.H :Q38 

where crs# in(select pre# 
from pre,course 
where cname='l.Ao.>I.> o~~, and pre.crs#=course.crs#) 

.~A••' o;W c.>~b ~ .i.::..;.; "-! .b .J'...r' -6' J..? y.; !.$"' J;-> i\; jl i.H :Q39 
select cname 
from course,CF,st 
where st#=8001 and st. field#=CF. field# and CF .crs#=course.crs# 

• ..:...,...\ o.,l;\J~ I; l+JT A••' c.>~b -6' J..? y.; l.S"'JJ-> ii,; jl i.H :Q40 
select cname 
from course 
where not exists(select * 

fromG 
where grade>= 10 

and st#=8001 
and G .crs#=course.crs#) 

J ~A·•' o;W c.>~b ~ 8; "-! .b Y...r' -6' J..? y.; l.S"'JJ-> i\; jl i.H :Q39 

select cname 
from course 
where crs# in(select crs# 

from st,CF 

. ..::.........\ o.,l;\;~ I; '-"' J;-> ~ T ~I.> iJ-1 

where st#=8001 and st.field#=CF .field# 
and not exists(select * 

fromG 
where G .st#=st.st# 

and G.crs#=CF.crs# 
and grade>= 10)) 



oJ..il;~ I; ~TA•·' o;L....!. .,s~b ..$' ..l,;;IJ..i .,sj~ ~~..$'~~I; l.s""JJ;, ili :~ 

select cname 
from course 
where not exists(select * 

from pre 
where pre.crs#=crs.crs# 

and not exists(select * 
fromG 
where G.crs#=pre.pre# 

and st#=800 l 
and grade>=lO)) 

• ...L!.L . 

J ...l::-AA• • l :;W .,s~b ~ 8; ~ J,Y.J"' ..$' J..?" y.; l.s""JJ;, it; jl ~ :Q41 

. ..:-1 o..l,;l;Z I; ~T .,slAj~ ~ ~ dJ ..:-1 o..l,;I;~ I; IJ"')):;) 0T ~b ~I 

select cname 
from course 
where crs# in( select crs# 

from st,CF 
where st#=800 I and st.field#=CF .field# 
and not exists(select * 

fromG 
where G .st#=800 I 

and G.crs#=CF.crs# 
and grade>= I 0) 

and not exists(select * 
from pre 
where pre.crs#=course.crs# 

and not exists(select * 
fromG 
where G .st#=8001 

and crs#=pre.pre# 
and grade>=IO))) 



select constTuition 
from tuition,st 
where st#=8001 

and tuition. field#=st. field# 
and tuition.startYear=st.startYear 

select fee 
from course,type 
where cname='IAo~b o~~, and course.type#=type.type# 

-~;J T ...::..,...~ '! I; A• i J~ J~ ;~A• • \ ~ ;W ~~b ~IA...l>-IJ JS' ~.i" :Q44 

select sum(fee*unit) 
from G,course,type 
where st#=8001 
and G .st#=st.st# 
and G.crs#=course.crs# 
and course.type#=type.type# 
and term=802 

"-! .!::-A ~ l.S"""4.; 4=..!.) 4.; .t.:;"\S" U"""-4-- ~) "-! j, .J'..r" ~ U""" JJ~ ili jl ~ :Q45 

-~;JT ..:........~ 

select cname 
from course, CF ,field 
where course.crs#=CF .crs# 

and CF.field#=field.field# 
and <fieldname=' ;.t.:r"\S" U"""-4--' or fieldname=' ~Jfal U"""x+-') 



(select cname 
from course,CF ,field 
where course.crs#=CF .crs# 

and CF.field#=field.field# 
and fieldname=' ;~15"" 1.5""...1:+4') 

union 
(select cname 
from course,CF,field 
where course.crs#=CF .crs# 

and CF .field#=field.field# 
and fieldname=' 6=;Jfa11.5""...1:+4') 

~ ~I_,...; ,Pl:- jl ~T J..w ~ ~l:! I; 1.S} ~15"" 8; ~~~b J..u... J ili :Q46 

. .;:.......I I•.! i:>~I.) 

~T J..w ~ .s.; ~15"" ~) ~~~b ~ J..w J is.,~b o;W J-W. otf ~.) ~ l~I 

:~IS" .)~I ..:......I./•.! ~~~b ~..:..I_,...; .Pl:- jl 

create view viewl(st#,ave) 
as 
select G .st# ,sum( unit* grade )/sum( unit) 
from field,st,G,course 
where fieldname=' _;.J:;:;"l.S"" 1.5""...I:+-' 

and st.field#=field.field# 
and st.st#=G .st# 
and G.crs#=course.crs# 

group by G .st# 
having sum(unit*grade)/sum(unit) >(select sum(unit*gra:de)/sum(unit) 

from G,course 
where G.crs#=course.crs#) 

:("!J.J T .;:........) ~I; ~~~b ili 1; r-:".)1.5" ...l.i ~st 4 I; olf ~.)~I If';"' 

select sname,ave 
from st, view 1 
where st.st#=view l .st# 



:J.ai 1.5~p 
:...l:-:fa. SQL 0~j ~I.; J.~ c,SIA y;- J if'.;!, 40 ./ _}2; .).) I; 'I"' Jly...; ~ c,S\.).c.)b .~ ~ - l 

• ...L:.:.....6 l,;S".) 6 ;-l- c,Sl.;b ~~I:! I.; c..>...1.i\....I .)l..u.; :Q47 

I; ...::...; _F!.I U"""..l.:+- if'.;.) I""" J \Ad.) .~ ~ if'.;.) \"""' ~ ~I:! I.; ~4,~b it; :Q48 

. ...lil • ...lil;K 
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(.)\:....;~ 1:; (Jl~I ~ ~ A'r'/'f/'f t::;\; jl ~ ..S' ~1;~ ili jl ~ :Q116 

. ..t.:;S ~ ...1.ilo..l.!. '5~ 

o..l.!. ;._y:w; is.lfil..;:; ~ lAJ;b ~ 0..l.!. ..s_;:.-,_ 1~ .:r.,_r=-T ;:; Y• • \ ~;W ;~..sir, :Qll7 

. ...1.ilci}" ;I}~ l.?"'1?. J.s- .);yAr/'f/'f ~;\; jl ~ ..S' -1.:f.~ I; ~I;~ ili :Q118 

. ...l.ilo:;Y. ~ iJlij l.?"'I?. ~ 1 .)A'r'!'i'!'f iJ-' ~;.) ..S' -1.:f.~ 11 ~l;\:...._r. ili :Q119 

e.;\; jl ~ J ...l...::....A ~41 ~\; ~ J-!.Y. ~ u ~~ 11 ~1;~ :;l..u; :Q120 

. ...\.il • ...i..;. ..s_;:.-,_ CCU ~ ):; A'r'/'f/'f 

1.5;:.-._ CCU ~ 1 :; 1~ """" jl ~ Art'ft'f c:::1 1; jl ~ ..s- -1.:f.~ I; ~11~ ili :Ql21 

. ...l.ilo..l.!. 

Y:;;b :;~J .c;..; "-"" Jl;I ~ ~ ~ 1 :; :Q122 

. .J..;S ~ ~ .:r.,I \; lfiT (JI;~ JS' :;I.AA; J ~ ~ (J~ ~ ili jl ~ :Ql23 

~ .:>1..c...;IS' .Jl..jL.. .:r..I 1 :; . .J.._~ )u 1 :; I; .Jl..jL.. 6.,_ ;.) ojJ_r. ~.r..-M J J.,4> ~ (£. 

JJ :;_r.f 1.5'" JLu ~l.t J.,4>~; .:>l.c...;ts' ~ . ...l.i,_,..!.1.5'" ~ ,.s:;b;I) J i..s-'J 4:.,..:; J:; 

_r. ~ o..l.!. ~ :;b;I} .:r.,_r=-T ;:; • ...i..;. ~l.f' ~L.. & ._,...1....1 r. ,.s:;b;I} 01.c...1 \S' J_,A.> 

_r. ..SJ; . ..::......I 1?.I Jl> 1 :; .:it.. jl.. 1 :; o jJ_r. .:r., ~ .Ja:.J _r. ;:; .:; rl.S'" ~b.... lfiT jl 6.,_ 

_r. 1 :; . .J:S ;ts' ojJ_r. ~ ..SJ; .c...1\S' _r. ..::......I ~ J J.::S 1.5'" ;ts' ..c...;IS' .:r.,~ ojJ_r. 

_r. J o:;..f' ~ ~ §' \ .. ~.11 J ,.s:;l.AA; ~I; •)J_r. '.r..-M .-::........1 _r....M .Jl.c...1 \S' j~ ~ •JJf. 

.c... 1 \S' _r. . .J:S 1.5'" J _,-. J:5 1.5'" 1\S' o JJ .r. l.SJJ 45' ~ l..c...; IS' j I 1.5 :;I.AA; ~ I; lfi T j I 6.,_ 

..:...; ~ if ;I./~ ..::......l._;T ..SJ; 1 \S' Jl> ;:; 45' ~ 11 J jl 6.,_ _r. ..sir, jJ; _r. ..::......I Ui1 _,.. 

;l.U.. ~ )u :;;y ~J jl o..l.!. i~1 ~ i~l f.Slr, .J:S ~ J .J:S .r. 4.itf1~ ;IS' 

l -Task 



,:./•.::.;If ;.) ~ d~l... JS' V"'L..I .J'. ~.Pb;I} ,,Jl..L:... ;IS" J_,A> . ...:.........\ o.) _?' ...;, .r2" ,,Jl..j 

JJ\~ J-~ ~ 0!.\ 15~0.)b 0~4 ~ J'} . .)Y...s" "':--'I>..,. ~\o.).J' _?; ;\S' ~h. 

:J...!.~ J._; 

emp ( emp# , ename , tel , address) 
:.)_,_;....s" o_r.?-; ..Jl..L:...;\S' w J.S' ..:...L.a:..!..o JJ~ ~I;.) 

..L:...;\S' o;W :emp# 

..c.. ;t5' il.i :ename 

~o;W:tel 

'-"" ;.)T :address 

contract( con# , emp#, description, startDate, endDate, PayPerHour) 
:.)Y...s" o_r.?-~ 15.)b;I} ,,Jl..L:...;\S' ~ o.J...!. ~ IS~.)b;I} ..:..L.a:..!..o JJ~ ~I J.) 

.)b;I} o;W :con# 

..L:...;\S' o;W :emp# 

.)b ;I} c_.r- :description 

.)b;I} ur- e,;\; :startDate 

.)b;I} W\>. e,;1; :endDate 

~L.. ./' 15l_r. o.J...!. Jil.i u=>b .r. J_,A>. :payPerHour 

offEmp ( emp#, startDate, pay) 
:.) Y...s" 0 .r.?-;i..s-) ,,j\..L:... ;t5' '-"'\>. ..:..L.a:..!..o JJ~ ~I J.) 

profession (Pit , pname ) 

Emp_profession (emp#, p#, degree) 

..L:...;\S' ;;w :emp# 

i'~' e,;1; :startDate 

~~ J.,,A>- :pay 

~o;W:p# 

~il.i:pname 



~ -l:...oJIS" ~ ..:..-I ~h;b ~ ~ -l:...oJIS" ./' ::J_,,!-1.S" ~ JJ~ .:r.,I J:l 

:(...l..!.~clb~ 

...l.:.oJIS" ~) . ...!. :emp# 

~o;W:p# 

_,la; :lJY' ~ ;::J _,la; ::J;yi -l:...oJIS" ...:...J\+e ~:degree 

project ( proje# , pname , headEmp# , status) 
:::Jyl.S" o.r.i-~ lAojJf. ..:.,.!.&:.~I JJ~ .:r.,I J:l 

o.JJ.r. o,;W :proje# 

oJJ.r. it.; :pname 

oJJ.r. .r....i.. o;W :headEmp# 

(...,~'.:·~ Jl> JJ d~I Jl> J::J)aJJ.r. i~I ~J :status 

task ( proje# , task# , tname , startDate , endDate ) 
:J _,,;.IS" a .r.i-~ ~ U:; J ...:...lP~I JJ~ .:r.,I ;J 

Emp_Task ( proje#, task#, emp#) 

oJJ.r. o;W :proje# 

~J oJW :task# 

~ J i:>ly :tname 

~ J t_Jf- ~Jt" :startDate 

~ Wb:- · 1; :endDate - J e.J . 

:6 IS" J\S' ~ u; J il...6' i.SJJ i)l-l:...o ;IS" il...6' J _,,;.IS" ~ JJ~ .:r.,1 JJ 

o.JJ.r. ~Jw :proje# 

~JoJW:task# 

:lJIJ ~:..s) ... : ... ¥J JJ ~ i..>-l:...oJIS' OJW :emp# 

report ( report# , emp#, proje# , task# , rdate , description , hours ) 
:.)Yl.S" a.;:>-~ JIS" ~h, ...:...l!.Jlf JJ o...l..!. ::J;IJ ..:...!.&:.~I JJ~ ~I j::J 

JJlf oJW :report# 



o~.) ._;;If ..c..;IS' o;W :emp# 

o.JJ..r. o;W :proje# 

...a.)if ..;;if ~T o;4 ;.l ..c..;IS' 45' 1.Sl~J o;W :task# 

..;;if ~Jl; :rdate 

..;;if c.r- :description 

J-;If ;-l ;,,s' .l. ;IS' r~I 1.Sl.r. o~ ._:, ..rP ..:...~L... -ll..W :hours 

=~~ SQL .:>4j ~I;~,; 1.SlA.J";" J <..)" .r. 

.~;b •. : .... S";_L!... ~I.* o~b ..::...:L... i.s>IJ:. J-l 45' -.1.:.~ I; 1.,S"'-"J ,Jl..c..;IS' rli :Q124 

. ..:......I clb ..:.S;l!... ~T ;.l '· • o;W ..c..;IS' .iS' -1.:!~ I; IS-lAo.JJ..r. rli :Ql25 

. ..:......I clb ..:.S;l!... ~1 ,;-l '• • o,;W ..c..,;IS' 45' -.1.:.~ I,; IS-lAoJ_,..r. .ll..W :Q126 

,.l;lclb ..:.S;l!.a ~T ;.l ~ ./' 45' IS-V.o)J..r. JS"' .ll.Lt.i J ~l..c..;IS' o;W jl ~ :Ql27 

.J.;S ~ 

~ ./' J-l 45' i}l..C..;IS' JS"' .)l..w J "~L... '-:'J i.s>IJ:." 1.SlAaJJ.r., o;W jl ~ :Q128 

. .J..:5' ~; ~lclb ..:.S L!... I. :T ·1 
- ·-;:or J ~ J 

jl ~ ./' l.SJJ ...s' I; i}l..C..;IS' JS"' .)I.LU J ' .. o;W oJJ.r., ~ ..b Y.r ~u:.J ~I~ :Ql29 

-~JJ T ..:....,....) ~ .J..:S if ;IS' ~T 

.~;JT ..::.......) ~I;'·· o;W ..c..;IS' ;IS'..:.....;~ ..:...L!.;lf .ll.Lt.i :Ql30 

.:..S';l!... ~T ;.) '·. o;W ..c..;IS' ...s' ~J o;W-oJJ..r. o;W ..:...~ )jl ~ :Q131 

~T jl ~ ./' 1.Sl.r. ..c.. ;IS' ~I .iS' l.S,;IS' ..:.....; h. ..:...L!. ;If JS"' .)l..w J ..:..,...I clb 

.J.ZS ~ ,..:..,...I o.) _? .r., 

"*~la.).? ;IS' ..:.S _r. 151..r. ~L,.. ' ••• jl J-:. 4 ...s' i}l..C..;IS' o) .• .!. jl ~ :Q132 

.J.;S 

. ..:......I a..l.!. -~ 1.:T l. .)b I .i 'f ·1 • :, ·< \; ...s' J...l... I ·1..c.. IS' li :Q133 l"7""'"" ~ . J .r J 4J"":'. ...,_,.. - •. J IS J r 



. ...\.ilo.'>_? I.SJ~~ o)J.r.c:> jl ~ ;.'>.$"~~I; ~1..J.:..o;ts" it; :Q134 

i.?l_,j," o.JJ.r. ;.'> J ...l.i;b ~If~ i.?l_,j, ~j ;.'>.$"~~I; ~l..J.:..o;ts" ii.; :Q135 

. ...\.ik.;.I.'> c.S;~ "~I c.>)jl ..::....:\..... '"7'J 

c.>IAd.'> o~~ i.?1)>" ~J c.>1.r. \ • • o) ... .!. ..J.:..o;ts" .$"~~I; ~U:.\..... JS' .'>l.J....i :Q136 

c.>.)jl ~\..... '"7'J i.?l_,j," o)J.r. c.>1.r. c.S.'>b;I} 01..J.:..o;ts" ~ o.,t;. ..::...>b.r. & JS' :Q138 

-~;JT I.:'.,.......) ~ I; .1• ~I 

.~~ i.?1;. sl.r. <c.>.">b;I} ..J.:..o;ts") '· • •;W ..J.:..o;ts" ~ ~b .r. & JS' :Q139 

o..I.!. ....:., ~ ..:..U:.\..... JS' '--7' ~b-) ~;J T 1.:'...,......) ~ I; ~I c.>.)jl ..::....: \..... '--7' J c.>IAd.'> 

.'>b;I} ~_?-T ;.'> ._t;. ~I_,;~\..... J.,,A>- ;..'> ~ .'>;_y ~JI.SJ; ..L:...;ts" i.:t..I .b...._,; 

.(..J.:..o ;IS'" ~I 

:..L!.~ J.. ~ JJI~ Joi.!. I ISP ~ ~ J.'> IAo.'>1.'> .~ ~ ~ d> )-0 

account ( userld , password , credit , cost) 
:.'> Y<f • .r.;:>-~ ISP i.:r..I ..:...; _21 slf; ;IS'" ..:..U:.~t JJ~ i.:r..t ;.'> 

.r.;IS'" LI.:.!. :userld 

;Y. 4....1S' :password 

(~.'>~)..:..;IS'" ;~1 JS' :credit 

..:..;IS'"~ :cost 

connection ( userld , cdate , startTime , endTime ) 
:.) _,.!.If o _r.>-~ ..:...; _21 ~ 01.r.;IS'" Jl...a;I ~ J:, Y.J"" ..:..U:.~I JJ~ i.:t..I ;.'> 

4.-Ml:.!. :userld 

1 -lnternet Service Provider 



JL.:z;I tu\; :cdate 

JL.:z;I t._J_r. 0l.. j :startTime 

JLa.;1 ~ 0L. j :endTime 

:..l:-!_fa. SQL ~4j ~I; J._.; .slA Y':" J ...r f. 

. ..:-Io.) .Y. 0l.. _,; f .. • ~T ;~1.6' ..l:!~ I; .S..~JlS" JS' .)l.w :Q140 

~ .)1..1.e4 V ~\.... jl ~ J .)1..1.e4 Y ~\.... jl ~ t+;; ~ .6' ..l:!~ I; i)l_r.;lS" LI.:..!. :Q141 

. ..,ljlo.) .Y. ~ J ..:...; _Al 

• ..,ljlo~ J.,.a::.. ..:...;_Al ~A'f'/'i'/f e.J\; ;.) .Q' ~~ IJ i)l_r.;lS" .)l.W :Q142 

. ..,ljlo~ J.,.a::....:....; _Al~ A'f'!'i'!f e.;\; ;.) .6' ..l:!~ IJ i)l.r.;lS" LI.:..!. :Q143 

4::f.i ..,ljlo~ J.,.a::....:....; _Al~ J4 0 jl ~ A'r'!'i'/'i' e.;\; ;.) .6' i)l_r.;lS" LI.:..!. jl ~ :Q144 

.J..:5 

-~ ~ ..,ljlo..l..!.; J.,.a::.. ..:...;_Al ~A'f'!'i'l'i' ~;l.i ;.) .6' .jl_r.;lS" LI.:..!. jl ~ :Q145 

Y..:-1 cif ..:,.,J.J4" .s..~;\; 4. ~;\; ~ ;.> ..:,.,')IL.a;I .>1-W .:.r..~ :Q146 

..,ljlo~ j...w ..:...;_Al~ .0- i)l.r.;lS" .>1-W ~T ;.) .Q' ..l:!~ I; .s..~;\; 4. ~JI; :Q147 

. ..:-I o.) .Y. )S"'l..l> 

Y..:-1 o.).Y. J...w ..:...;_Al~ .t.AJ.) -C:;- 4 iran2003 LI.:..!. 4 _r.;lS" :Ql48 

Y..:-1 o~ J.,.a::....:....; _Al~ ;4 ..e:;- k ~ iran2003 LI.:..!. 4 _r.;lS" :Ql49· 

.~ 4::f.i t+iT jl ~ _,,.,. ;.) ..:,.,')lt..:z;I JS' ,,1.w J ~ .s~J1; jl ~ :Ql50 

.(..,ljlc;,l..,lj JL.:z;l)..,ljlo..l..!.; ~ 0 -< \; .Q' J....l.. I I." l$" L\.:..!. :Ql51 rA" .)'-' -· -· ) IS- ..... J 

~\.... ~I ~L,.;u:.I .J.._~ )a;;.) I; ~ .sl+iyjT ,.s;l:f .r. ,.sl_r. ~\.... '-:"J ~ -'\ 

I;.),?- fa .);y 0yjT u~ ~\.... .>)J .),?- ;y .WS- J 1.S.r.;lS" it; IJ.).}' .);IJ 4 ..l:.ilyl.5" 

,.slAd.) o~ ~ J..JS' ../') . ..,lj ~ jl:;.-1 J ..l:.A.> t:--~ 0T .sl~:f -l::;- ..:..,, ')II_,... ~ 'o.) .}' '-:"l:;.::;I 

:..w.4 J.._; JJI~ J-L!. ~ .:.t-1 



user ( userid , password ) 
::J Yr..s4 0 _r.>; iJl_r.;lS" ..:...\&.)\kl JJ~ l.f. I ;.:i 

1..>.r.;ts" ili :userid 

;~ .WS- :password 

test ( test# , title , creditPerTrue , negPerFalse , total , neededCredit) 
:.:i_,:,.r..s4o_r.>;~1..>lf;_,..jT ~..:...\&.)\kl JJ~ l.f.I ;:J 

iJ_,..jT o;W :test# 

iJ _,.. j T iJl_,.:s. :title 

~ '-:-''~ /' ~ljl ~ jl:=--1 :creditPerTrue 

.:i_,:,. _rS ..:-.;.:ili '-;-'I~/' ~ljl ~ ~~ 0- 1..>jl:=--I ;l..l.A... :negPerFalse 

i:>_,.-jT jl::-al JS' :total 

iJ.,.- jT ;.:i J _r.i 151.r. j~ .:i JY" jl::-al J.tl~ :needed Credit 

question ( test# , g# , qtext , trueChoice# ) 
:.:i Y!f o _r.>; ~ 1..>lf; _,.. jT ..:.... "!It.,,... ..:....~ JJ~ 0!-1 ;.:i 

::.,_,.. jT o;W :test# 

Jl.,,...:;W:q# 

Ji.,,... ir :qtext 

<...:-.t ~ 1.A.;.,_f jl ~ l.f.:; lfJI.,,... jl ~ /' ;.:i)..:-.;.:i ~:! o;W :trueChoice# 

choice( test# , g# , choice# , ctext ) 
::J Yr..s4 0 ..r?-; ..:.... ~I_,..., .i.=15' I.SI.A .:.,_:/ ..:....~ JJ~ 1.f.1 ;.:i 

user_ test ( use rid , test# , tdate ) 

0.,.-jT o;W :test# 

Jl.,,...o;W:q# 

~:J o;W :choice# 

~? i:.re:ctext 



(+:; _r.;\5' _;A> • ..::.-..I o:l .,?" J' _,,.,;. .J ....... jT ii£ ;::. _r.;\5' ii£ ::. Yif ~ JJ~ J._I ;::. 

:J.;.$"' .:..S _,,.,;. .:,,_,..jT /' ;::. ...lil.f'if ;4 ~ 

L>.r.Jts' it; :userid 

0_,..jTo;l...!.:test# 

.:.i _,.. jT ;::. _r.;ts' .:.5 ~ ~;t" :tdate 

user_test_question ( userid, test#, g#, userChoice#) 

"":"'\,;..;;;I I; ~:! ii..\,) 0_,,. jT ~ jl JI_,..., T' L>l.r. _r.;ts' T' ::. Yif ~ JJ~ J._I ;::. 

:(..15 ":"\:;.:;I I; 1.A~:f jl ~ (+:; ..:.......1 j~ _r.;ts' JI_,..., T' L>l_r.)..::..-..1 o::. __? 

L>.r.;ts' it; :userid 

0_,..jT01 L...!.:test# 

Jl_,...,o1 W:q# 

..::.-..Io::.__? "":"'t;..;;;I JI_,..., J..I L>l.r. _r.;ts' 45' L>l~:f o;W :userChoice# 

:~fa. SQL 04j ~I; J..~ 151.A _p.- J ..r .r. 

. .>Jlo::..,? .:.5 _,,.,;.asp.net 0_,,.jT 1 ::. 45' ~~ 11 c)l.;.;IS" it; :Q152 

~ JIJ}.J 0_,,.jT 1 ::. aftab <.S_r.;\S" it; ~ _r.1 \S" ..6.... .f o..L!. ~ jl.::--1 JS' :Q153 

~ jl.::--1 JS' J .>Jlo::. __? ..:.5 _,,.,;. 4 u>-1)> 0_,..jT 1 ::. 45' &Jl.r.1 \5' it; jl i.s:--) :Q154 

. .J..S .. _ _.; 1.:T ·16.., ~ ..6.... • o.U 
• ·-:;r ..... ) • J .J' 

. .;..? "°* ...lilo.U J~ 4 u>-1)> 0_,..jT ;~ 45' &Jl_r.1 \S" it; jl i.s:--) :Q155 

..:...;?.11.5""..c+o 0_,,.jT 1 ::. f'°" J 4 u>-1)> 0_,..jT ;~ f'°" 45' c)l_r.1 \5' it; jl i.s:--) :Q156 

. .J...:5' yi ...lilo..L!. J~ 

. ...lilo::.b ..::..-.. 1 ::. ~4 r o;W 0_,.. jT jl r JI_,...,~ 45' ~JJ T ..:.......::. ~I; c)l_r.;\S" ::.l...w- :Ql57 

~ ~4 ..:...;?.11.5""..c+o 0yjT _0'11_,..., jl ~;::. r• ~ 45' ~~ 11 c)l_r.;\S" it; :Ql58 

. .>Jlo::.b 



.~lo.)_,5 .::.5 _r. ~ 0yjT 0 J.) ~ ~~ IJ i)l.r.JlS'"' it; :Q159 

.~lo.) .,5 .::.5 _r. ~ _,..jT 4-A J.) ~ ~~ IJ i)l_r.Jts"" it; :Ql60 

.~lo...t.!. J_r.i ~-'.jT 4-A J.) ~ ~~ IJ i)l_r.Jts"" it; :Ql61 

.~lo.) fa .::.5 _r. ~yjT jl ~ ~ J.) ~ ~~ IJ i)l_r.Jts"" it; :Q162 

.~lo.c.; J_r.i ~_,..jT jl ~ ~ J.) ~ ~~ IJ i)l_r.Jts"" it; :Q163 

:...t.!.L 

company ( company# , cname ) 
:.)~IS" o.r.f-~ 15j4 ~l:---1 o~j\....15tp _r. ..:..\&.~I JJ~ ~I J::. 

o~j\.... .::.5 _r. oJW :company# 

o~j\.... .::.5 _r. it; :cname 

toy ( !m , name , company# , fee , count) 
:::.~IS" o.r.f-~ ~ 15~j4 ~l:---1..:...l&.~I JJ~ ~I J::. 

age (age#, startAge, endAge) 

15j4 ~l:---1 o Jw :toy# 

15j4 ~l:---1 it; :name 

o~j\.... .::.5 _r. oJW :company# 

..l.>IJ ..:.......; :fee 

J~I J.).) _p:-..,.. .)1..u.; :count 

&" • ~I""' & 

JI.... 0 l;,.. .:r.-- ~~,.$-OJ~')\.!.. ~I Q~ V"'l.A:>I .JS'~ c.i- OJ~~~ JJ~ ~I J::. 

toy _age (toy#, age#) 

:.) ~IS" J-W. IJ 

c.i- OJ.f .JS' :age# 

u.r- '-""' :startAge 

0~ ~ '-""' :endAge 



§.-) ..:......1 "':-"\.:... ~ IS4AJ.f ii.JS" ISl.r. 1Sj4 '-:"~I/' :Jyif ~ JJ~ ..:r.,1 J:l 

:(..Ll.4 '-:-"""'\.:... ~ OJ.J J.:.:;- 1Sl_r.1Sj4 '-:"~I~ ~I 

1Sjl. .... ..L .... 1 ~;W :toy# 

~OJ./£ :age# 

toy_ type (toy# , type ) 

~1 §.-h Ylf IS~~ ~l_,;I ~ ;:J 1Sj4 '-:"~1 r" :J Yif ~ JJ~ ..r..' ;:J 

:(..Ll.4 ~ j;J ~ J IS fa~~ :J y IS~~~ (!yl ;:J 1Sj4 '-:"~I~ 

1Sjl. ......,L....1 ~;W :toy# 

~···IS~~~ j;_,) ,,sj~ '-:"~\ tf :type 

factor ( fac#, fdate, address, tel, cc#, ccType) 
::J _,;.if o .r.?-; .:.>~_;:.!... ISi .r. o..I..!. ;:JI.,., IS~ L;..;; ~ .3 .r.~ .,:., \&.. ".>'J,I J J~ ..:r., I ;:J 

fac_toy ( fac#, toy#, qty) 

'-:"L;..; ;~ o ;W :fac# 

JJ.J....-, e;l; :fdate 

IS? V" J:l T :address 

IS_;.!...~ o;W :tel 

IS;~l ..:...;ts"' o;W :cc# 

IS;~l ..:...;ts"' U :ccType 

::J Yif 0 .r?-; ~L;...; )~ i)UI ~) JJ~ ..:r..' J:l 

'-:"L;..;;~ o;W :fac# 

1.5j4 '-:"~' £ :toy# 

~_r:.:Jl..~:qty 

:~fa. SQL <J4j "!I; J._; 1.51.A .r.- JV" .r. 

. ..l;l<l:.!.b I; ,_;,.J} :Jl...UU ..:r.,;·• .! ~j4 '-:"~I <Jl_:.. ;:J o5' ~l:-; I; IS-~j4 '-:"~I il; :Q164 

. ..l;l<l:.!.b I; J~; ,_;,J} ..:r.,.r-:_ o5' ~~I; IS-~j4 '-:"~1 il; :Q165 



• ..\.::-A 15fa r J ~j;J r ~ ~~ ') ~l+!.j4 '-:"'~' i\j :QI66 

.~\.:.. ~f i5- OJ.! 151.r. ~ ~~ f; ~l+!..i4 '-:"'~I it.; :QI67 

-~"":-"\.:..~I._;-. OJ./ 151.r. ~ ~~ f; ~l+!.34 '-:"'~I i\j :QI68 

. ..:.-1 iJ\.. y O• ••Jr'••• ~ lfjT .:.-..} ~ ~~ f; ~l+!_j4 '-:"'~I it; :QI69 

• ..C:,...,. "":-"\.:.. .,jJ;;,;... is- OJ./ ........ 151.r.-$' ~~ f; ~l+!_j4 '-:"'~I i\j :QI 70 

• ..c:,...,. "":-"\.:.. ._;-. 154>-J .f w 151.r. -5' ~ ~ I; ~ l+!_j 4 '-:"'~I i l; :QI 7 I 

'-:"'...;--OJ./ 15lr. ~J ~L:... ...A.JI iS-' OJ.! 151.r. ~ ~~ f; ~l+!..i4 '-:"'~I i\j :QI72 

-~JT ..:,......_, ~ Ar'/'f/'f ~;l; jl !..M lfjT J-J} JS' .:il..u.; J l+!_j4 '-:"'~I it; jl ~ :QI 73 

~b ~L. 01.r.;IS"' 01:-- J_, I; o.ltA::...I _,J.Y' ,J..y·; .: -$'~~I; 15;~1 u;IS"' t_y :QI74 

. ..:.......! 

J~.,,; ~~ i~ tSl+i..J~ .lJ.JA J.l ~L.J t_~f ~l,.... '-:"'J ~ 151..t.o.lb 0~4 4 d' }-A 

:..L.!.L 1..; J l..1,;o.. I .l,.!. .<f- J •\.I'" 

worldcup (cup# , startDate , endDate , place , teaml# , team2# , team3#) 

;_, ~i..s- o .;:>.l .,jJ;;,;... 151.f.-~ ~ ..b Y.r ei~~t ,JJ~ i:r..' J_, 

(i)~ i~ tS;I? .r. Jt...)~~ i~ o;t . ...;. :cup# 

t:J_,..!i b-Jl; :startDate 

~\.>. b-;l; :endDate 

team ( team# , country , history ) 

tS)? .r. J- :place 

JJI 0L. ~ r-i :team I# 

i J_, i:,L. ~ ~ :team2# 

i _,.,. i:,L. ~ ~ :team3# 

;_, ~r.s" o ..r..>-.l ~ 151..t. ;,,.:.s' tSLf......:; ~ ..b Y.r ..::...~~' ,JJ~ i:r..' J_, 



(..:.....,.,1 o...l.!. o.)b.) ~ ~ ~JW ~ ;,,::5 /' r-i ~)r-i oJW :team# 

;,,::5 :country 

r-i ~J\J :history 

cup_team (cup#, team#, color) 
:..:......I ...:.!I.) .:..S.;;. ~ 4--~ ~ .).) r-i /' .) YIS" ~ JJ..1:1:- i.:t.. I .).) 

person ( id , name , biography ) 

i~ oJW :cup# 

r-i oJW :team# 

~I~ ~J :color 

~ ..:.......1 J.-.,.) . .) .YIS" o .r.?--:. .:,,1.)Jb J .:,,~_,.. ,.:,,~j4 ~ .1 y__,.. .:..\s:.")1.1..1 JJ..1:1:- i.:t..' .).) 

i~ .).) J .;,S:d4 i~ ~ .).) ~ ~~ .)~ ~ L>l.f:.- 4 ~ L>l+--~ .).) ~ 

: ( ...l.!. 4 1.$'.J" _!..,_.) 

..:......I ~b ~ L>l+-o~ J.) d$' ~ l.f:.- ~ ..:......... jl t_.,u ,~ /' ~ ) ~ Ll:.!. :id 

(.:..,...1 ci~ U""La:>I .) ~ ~ Ll:.!. ~ 

~it;:name 

v\;,f ..,l;j :biography 

team_player (cup#, team#, id, role, number) 
"· Jil...\> r-i r 'i~ r J.:>)..,l; .YIS" ~ 4--~ jl ~r .).) ~ .J~j4 ,JJ..1:1:- i.:t..' J.) 

: <.J:S IS" L>j4 r-i ~ ;.) 4-:.i ~j4 r ~J .)Jb ~...i4 

i~ oJW :cup# 

r-i oJW :team# 

( · < ·t.) ~ Ll:.!. :id ~.). i.,r-- -

<... J .J...> ,o _r.?--:. , tu.) ) ~j4 J-i: :role 

~'~ oJW :number 

. .)_y ~~ JJ..1:1:-~I~ .Jl_,:s> ~ ..,l;\.fl.S" ;-;cup#+team#+number ~.; :_?.t 

team_coatch (cup#, team#, id, role) 



Jil..b- r-i ./' 'i~ ./' J..l).J.i_,.!\S"° ~ 4.-~ jl ~.;A J..l r-i ./' 0~_,.. ,JJ~ ~1 J..l 

: (..l.;b o~ .r. I.;~~ c.>f t.5...r" ~ t.5...r" .;A dJ ..l.;b t.5...r" ~ 

i~ ~.;W :cup# 

~ o.;W :team# 

(IS-_,..)~ 4...-l:..!. :id 

<... J t.S.r 6....s 't.S.r .r') t.S.r _;.A.; :role 

play (cup#, play#, pdate, teaml#, team2#, result) 
:.,)Yl.S" o_e; ~ i.>4.-~ c.>lf.:.j4 .t}.S' ..:...t..')U.l ,JJ~ ~I J..l 

play _referee ( cup# , play# , id , role ) 

i~ o.;W :cup# 

c.>j4 oJW :play# 

c.>j4 ~.;1; :pdate 

' r-i o.;W :teaml# 

Y ~ o;W :team2# 

c.>j4 ~:result 

:(..l;b .;Jb ~ c.>j4 .;A)..liy(.S" ~ lf.:.j4 01;Jb ,JJ~ ~I J..l 

i~o;W:cup# 

i.>j4 o;W :play# 

(;Jb)~ 4...-l:.!. :id 

(. .. ~ ;Jb 6....s ~ ;Jb ) ;Jb ~ :role 

goals ( cup# , play#, goal# , id , time ) 
:.,) YI.$" o .r.>-; ~ c.S~j4 J..l o~ o..lj c.S~ ul>-".>\1.1 ,JJ~ ~I J..l 

i~o;W:cup# 

c.>j4 o;W :play# 

o...\..!. o..)j jf o;W :goal# 



..:-I oJ.;\,.... J ~ ~ I; jt 4S" ~j4 LI.:.! :id 

..:-I o.J...!. o.) j jt 4S" ISi~.) :time 

penalty ( cup# , play# , penalty# , id , type , time , punishment ) 
:.) _,;If 0 Ji-.) ~ IS~j4 J.) ci f 0 J.J-"' !.S~\k>. 0~".)U.I ,JJ...1::?- ~I;.) 

i~o;W:cup# 

1Sj4 o;W :play# 

(..:.....,..1 o.J...!. o.)b o;W ~ 1Sj4 p o.)b t; !.S~\k>. jl ~ /' ~)\k>. o;W :penalty# 

..:-I o.J...!. 0 .,.- I; lk> 4S" ~j4 LI.:.! :id 

<... J ~,; 4 ..:......) ._,..w 'i.1~ .);y>-.r.>lk> ti :type 

..:.......1 ci f 0 JJ""' lk> .:,, T ;.) 4S" 1.SI~.) :time 

<... '.);j 0;1S' 'f'} 0;1S') 0lj~ :punishment 

:.!:-!fa. SQL .J4j ~ I; J._.) IS~ .Y':" J V" f. 

·..l.:!~ 1; \C\C\A i~ ;.) .:.iWT ~ .:.il:.S:._;4 ili :Ql 75 

·..l.:!~ 1; 'C\ C\A i~ JJ1 i)la _,.i ili :Ql 76 

Y..:.......1 ~b .::.5 _r, i.1~ i~ ~ ;.) .J1.r.1 ~ :Ql 77 

. .J.iS' 4* '°'°'Ai~;.) ~T 1S~j4 js- .)l...u.; J W ili J.-L!. u:-} :Ql 78 

. ...l.ilo.:ij 1; jt ~~'°'°'Ai~ ;.:i 4S" ~~I; 1..1-W ~ r--:1 ili :Ql79 

. ...l.ilo.:ij I; jt ~~ 'C\C\A i~ ;.:i 4S" ~~I; i.1~j4 ~ ~j4 ili :Ql80 

Y..:-1 o.J...!. o.:ij jt .)1...u.; ~ ~ 'C\C\A i~ ;.) :Q181 

• ...1.il~I.) .::.5 _r, lf...~ "=15' ;.) 4S" ~~ 1; 1..1-W ili :Q182 

. ...l.i1o.)Y. ~~ i~ 1S4'.J4 JJI .Jla _,.i ;4 Y j1~4S" ~~ 1; u!.W ili :Q183 

-~;JT ..:........) ~ 1; '°'°'Ai~;.) 0WT ~ is.r ;- ili :Ql84 

~ "54"°~ ;.) is.r 01y ~ r-A J ~_;4 01y ~ r-A 4S" ..l.:!~ 1; ~~1 ili :Q185 

. ...l.il~1.:i .::.5 r-



. ..:.....I clb o-1.t"- .r.1; ~T '5;Jb '• • :;l-!. ~ ..S' ~~I; 15-~j4 .)l..ltU :Ql86 

.J.;5 "*°..:.....I clb ;~ ~T ;.) '• • ~;W ~ ..S' 15-l+-~ ~;W jl u:--:} :Ql87 

·°"':.JJ T ..:........) ~ I; '°i °iA i~ ;.). o...l..!. i~I '5~j4 .)l..ltU :Q 188 

I;~} .:..;IS' ;.r.J·.: '°'°'" i~ ;.) ~T 0~j4 ..S' ~~I; 15-W 4. ~ii.; :Ql89 

.~lcif 

~~ .)JF J'. .)l...\N J..~ '°'°'" i~ J.) ~T .J~j4 ..S' ~~I; 15-W 4. ~ i\j :Ql90 

.~l~b I; J.lA... ~ iJ~j4 4 



JL. j lAo.:1b o~ ~ JJI~ ~I r j'l c_")l..ol J c_;.:1 ,._:,..b- '5~;~\; J ~J)I ._r...IS'" '51.r. 

:.:1 _? ~ OJf y ~ "-;-}; ~ 01_,; If I; JJI~ l'.,).:1 Y. JL.; ~ J.:I )a; jl . ..l.:..!.4 

(JL.) ~ J:> ../.._;.S)JL. ;T JJI~ - ' 

1 FNF ~INF~' JL.; JJI~ _y· 

SNF2 ~ 2NF 4. Y JL.; JJI~ - i 

BCNF3 
JL.; JJ1~ J 3NF 4. r JL.; J_,1~ - f 

'f JL.} JJI~ _o 

<JL.; ~ ;.:1 ../..;'14>P JNF4 4. o JL.; J_,1~ -r 

·('":-".:1if )} ~ ;.r. .:1J_,.. IJ J_,1~ '5jl... JL.) j>-1_,.. ~ ../.-1 J.:I 

1 
- First Normal Form · 

2 
- Second Normal Form 

3 
- Boyce-Codd Normal Form 

4
- Projection-Join Normal Form 



JLojT J'f~ (o-\ 

fa;.) ..:-1 ~b ._,...W ..s~ o;W J il.; 'i.S-~b •;W j-L!. '5' I; student JJ~ 

:J..._~ 

Student 
st# name telephones 

7801 .);T 0311-6262778 
0913-311-5234 

7902 j...&- 021-2956677 
0912-314-4532 

Jl.::>-1 ~I telephones 0_;;-. ~ JJ~ )2.... r ,.);y>-..r. ;.) .;_zS if o..IA\.;... '5' ;pl.A 

•J./ ~ ~ ..:...;~ ~ ~ ~ •;W jl ..sl.u:-~ ,~ a;W ~ ..s~ ~ '5' :i;b :iy>:-J 

. ..:-1 JI.. ;T student JJ~ 'i.f..1..r.~ ..Ll.~ cb :i .r. J ~ a;W jl '•...lj _,,;. ;!_fa t?U'I 

;:i ,_?.,_:i ..:...;~ ~ ~ :i;b • ...ljy. /fa t?U'l •J.f '5' :i,Yif J")l.kl JJ~ ~ Jt..;T JJ~ 

.r..:i\A.. jl ..sloS-~ '..r..~l.; ~_r...; J ~I ;1..l.i. ~ ..s~ ~ 0T 0_;;-. .r ~ )2.... .r :i;,y>-..r. 

..s~~ ;:i .la>~ jl •...ljy lfa t?U'I •J./ i.A.l..i ..sl..r. ,~,J ;br-i ;:i .:i;b .)y>:-J 

::i Yif .:iU:..,.,I ~ }..J 

Student i, nare , telef hones) 

' Jl.oj J''~ (o-r 

~ .U~I J .j..l> 'c:_;:i ..:...~ jl ~ .r ..sl..r. '5' ..:.,...I i.:r..I JI.. ;T JJ~ ~ ~ i.:r...;..+-

- & < & JJ~ ;:i ')I.!.. ."So~ ~ ;:i ..sfo_:i J J.t' ~ ;:i ~ :~;b c:I:=>:' ~ "".) J.) 

'J J.t ~ ;:i c:_;:i _j.J....s. ~ ~ c:_;:i I; ..s.J.....~ ..s~b ..:..~")I.kl ~I~ .f1 student 

oSo ~ ~ ;:i c:_;:i .f.w. ~ ~ c:_;:i ..SJ.....~ ~ a;W ~b ~ ..sl,r. ~I~ ,/I 

·ri5' if J..~ \ JI..)~ I; JI.. ;T JJI~ ,~t,,.. i.:r..I ~; ..sl.r. .~b ~l,y>- j\:i 

1 - Repeating Group 



.-\..!.4 \ Jl..) -'-!.4 Jil..b- JJ~ ~ lSl~I; J...Lo ;.:. \r_,....1 :y-JJ 

...:.!.I~ .:>?."J iJT ;.:> o~_,.! ;lfa CU='I oJf (?:f' fl .:,....1 ~ Jl..) ..:.Jb- ;.:. JJ~ ~ 

_r...l;I.; ~~ ;I-IA.. ~ "-! J_,~ iJ~ _,A 4 )a... _,A .:.;_,> .J'. ;.:. ,.J..:_.:. ~;l;s- "-! 4. J .c.4 

"r-=-" ..r. 

_r...:.\.i. .:-I rj~ 'r-:s J..~ \ JL.) "-! I; student JL. _,;T JJ~ ~T lSl..r. :1 Jl:.o 
:r-=s ;!fa ~ o;W _,A .. ljl "-! I; name_, st# lS\.+/ }J 

st#- name telephone 
7801 c.};T 0311-6262778 

7801 ..;;T 0913-311-5234 

7902 ~ 021-2956677 

7902 ~ 0912-314-4532 

o;W ~"-!~telephone iJ_,:.,. 4 )a... _,A.:.;_,> .r. ;.:. 'r} ~I"-! student J_,~ J..~ 4 

_r...:.\.i. iJT lSl.,r. iJ_r.- .Ll.4 ~I .ys' ~1_,;~ l.s!.~ ~st# ,..:.Jb- ~I;.:. J_, r-=-"Jlf ~ 

:r-:"'.:.i.s" ~ st#+telephone ~I; ~I .ys' ,~~I c±; '-51.r. .~;!.:. .:.y:-_, '-51'.fa 

Student (st#, name , telephone) 

I b I 

st 
st# name course 

1400 o.:.b o~L 3 20 79-2 -. 
7801 ,> 1500 '~4.J 3 10 80-1 

1600 J.L.-; "". -J .T."' 3 20 80-1 

1400 o.:.b o~L 3 7 80-1 
7902 c.f;T -. 

1700 • ..l.i - • 
l.s' . ~.J' 1 20 80-1 



;tfa i.>~Jf J..l . ..t;).) .)_,:>:-J • ..t;_,...:. )fa t._)\1' i.>~Jf JJ~ J..' jl course 0.;;- J::i 

i.} _;;..,. .::_., J ~ v J.) /' u l&. JU:, I .,.t; I ~_r.; J.1,; i.} _;;..,. .::_., J .J-12'. ('-"' J 1.5 _,.k.... .::_., J .J-12'. ('-"' •..,I.;_,..!. 

~b 45' if_; J if J.) J.) ~b ~ _,....; 'v J::i -l>-IJ ::il..u.; '...r' J::i rt.; 'vJ;:, ~) .... ...;. ~ °':.r.J J.1,; 

,.J..,;.4 ci_,! IJ vJ.) J..~ ~b r ..:......I .:_f.....,. 45' ~T jl J .J..,;.41..S" ..:......I cif IJ vJ;:, 

~ JJ~ J._I ~.IJ .Jb.,.._; . .i.:.:......i. ~_r.; J.1,; fj 1.5_,.k.... _,b jl o..t;r )fa i.>4AJf J..I 

:..::-IJ..~ ~ 

S(L, Dre , COre) 
:r-5' J.~J.~r}~IJ0T ~4\ JL._;..:.Jb-~JJ~J..IJ..~1.5lr. 

st# name crs# cname unit grade term 

7801 .j.s; 1400 o:ibo~~ 3 20 79-2 

7801 .j.s; 1500 '~~) 3 10 80-1 

7801 .j.s; 1600 ~ J .i..:;::.; 3 20 80-1 

7902 i)-JT 1400 o:il:i ·~~ 3 7 80-1 

7902 i)-J T 1700. '..l. • • 
l.s' . ~..r' 1 20 80-1 

.r.:fa st#+crs#+term ~ l.J JJ~ ~I -.L:lS' ~~ 1.5/fa ..r..::il.4... .).f>:"J jl 1.5,r.f ~ 1.51.r. 

n ......---....-+ ----.. 
:.)Y. ..ul_,> J..~ ~ "-'. J_,~ J..I ~.IJ Jb~ .~.) 

St st#, ame, crs#, en me, u it, gr de, term) 

n 
St (st#, name, crs#, cname, unit, grade, term) 



r JLoj J-''~ (o-T' 

J\... j ~st JJ~ .o:'..;T 4 Se.. ..i.;_l~ S;~\,; j_fA JJ ~' JL. j ..:.JI>-;..> JJI~ jl t.?- ..r. 

:...:...,....1 J._.) S~J~t; sl.;b ..L.!. J.~' 

: ....9..b J~ ISJ~li - \ 

0l&.~I ..L.!.4 ij"'i _fl . ...:.......1 ci_J I.;' ~~J v-;..> ~ ..L.!.4 ~~b ~ ~ ~ d') 

.~:;~ ...:...,....:; jl ;-} I.; ' ~~J ..:.>l&.~I q,:...l_,.>-t.; ;~ t-? ..j..b. I.; ~ 

: ~J~ J~ 1.SJ~li-r 

c_.;..> ,..::,.....1 cifa I.; l.s""J..> ~ j.f.A ~I.; IS.I:~ 15~1:; 0l&.~I ~I~~ d') 

...:.;.1:; ~ .;I~ ..c.;1_,; ~ J ~ ~I 4 jl ~ :r:- term J course# ~ ~T jl ·r-5' 
.~ ,§..... ~ ~I i~I ..c.!.4 

: c~f J~ ISJ~li -f 

sl..r. ,.,:.,;_,-~I.;..>.~..> .r::fU "f ~ 'l" jl I; o..>I:; o~~ v-.;..> ..1>-IJ ..>l...W ~I~~ vP) 

r-5' J~i ~ s\+4li .;;, J .;~ 0w..> 4-! I.; .r::fU ~I ..:.-.I ij''i V.o..>b s.;lfjl... JQb. 

. ( 'o..i.; _,.!. r.::... c.~ I) 
·r-5' is" J.~ 'f JL. j JJI~ 4-! I;' JL. j JJI~ '":-!\..... ~1c±J151.,r. 

: .fl ..::.......I .,. J\...; ..:JI>-.;..> JJ~ ~ 

. ..L.!.L 6:, J\... . -\ . - J' 

I - Propagating Update 



i:.r..I ~I -t.:15' ~I~ ~ Y JL.} ,..w. ' JL.} ~ J..~ Y J\!.. ;;, ~st J_,~:\ Jl:.o 
~ ~ ~ _, ~J name~ .:,,I_,;~ st# ~b ~ ~ ~b- ;;, ..:-I st#+crs#+term J_,~ 

:~;unit _, cname ~ .:,,1_,;~ crs# ~b 

n I t + 
St (st#, name, crs#, cname, unit, grade, term) 

:J..iS' J~;, I; J._.) J>lr Y JL.} ~' JL.} JJ~ ~ J..~ LSl.r. 

JJl)~fa. I?.--- LSI.A _,.b.... ;;, ~) ~ I; ~I -t.:15' ~l?.I .JI._:.. .:f...... ul::f) .tJS" -' 

:<...J ~?. """' .;..l::f; ~ ,~?. p ..:..l::f; ~ ,~?. ~ ul::f; 
st# 

crs# 

term 

st#+crs# 

st#+term 

crs#+term 

st#+crs#+term 

~ J ..lj;l..li ~~I J..t5' ~ ;;, 4$' I; IS-\+f ;.__, 4A-!;,; jl ~ T' ;l:S' ;;, -Y 

..ljlo....\.!.: .i:..!. y f.! )~~ LSI.A _,.b.... ;;, J ..lj );, ~\; ~IJ fa ;, J.Y' LS\+f }.J 

st#~ name~ (":""J~ name~~~ st#~ ~b ~~.~fa. 

;;, I; .:,,T LS~ LS4A-!;,; ;;, Jo;,_?' .UL,.;I JJI ~;,;;;,I; name.;,);,~\; ~IJ 

st#, name 

crs# , cname , unit 

term 

st#+crs# 

st#+term 



crs#+term 

st#+crs#+term , grade 

0~".>lbl ~ J.-L!. J .l;l...l.i .)F."J ~T ;.l ~..ys' .r.f-../.J:.J ~ ...S-1; 1.S-4-4:..); ~ -"' 

Student(st#, name) 

Course(crs# , cname, unit) 

SC(st#, crs#, term, grade) 

. . 

:..L.!. .Ml_,> J.~ J.~ J_,I~ '!st J_,~ ~}~I'! 

student course SC 
st# name crs# cname unit st# crs# term ~rade 

7801 ~ 1400 o.>b ·~~ 3 7801 1400 79-2 20 

7902 J-;T 1500 '..rP~J 3 

1600 J 4!pj" 3 

7801 1500 80-1 10 
7801 1600 80-1 20 
7902 1400 80-1 7 

J:6.i 7902 1700 80-1 20 
1700 ~; 1 

"..L o.s' • 

BCNF .91" JLo_,i J.9f~ (o-t 

r Jl.oj J.9f~ (o-t-\ 

J_,~ JI!.. c:>I_,:; "-! . ...l.i;b 1..i~ jj.A JJ .l.::-A Y J\...} ..:.Jb- ;.l J_,1~ jl i? .J'. 

~ 6;.J..o ~_,>T rt_,~ 6;.J..o ~_;>-T ~·,re ,o;W J.-L!. .6' 1; Professor 

:~~ p ;.l ..:......I .)\:....I 



Professor 
orof# nname IastDe2ree# lastDe2reeN ame 

100 .:ii;~ 2 ~b;IS'" 

101 IS-L,.;.; J-; T 2 ~b;IS'" 

102 ).-\..!.~ 4 •LJ - . ...r - 0y 

I i 
professor(prof# , pname , lastDegree#, lastDegreeName) 

.:;_,~ ,.:i;l.:i ;r:-~ Lf.:; ~I ~ 45' ~T jl J ...:....,.! \ JL.} .:.>..,..:>;- ...:......1 Y JL.} J_,~ ~I 

15l+!;~\,; 151.;l.:i j.fit' J_,~ ..:r..l ,.:iy;-_, ..:r._14 . .:i;l...1,; .:iy;-_, .:;T ;.:i ~?. ~IJ ~ 6:.!. 

:...:......1 J...l 

: i..i.l> ~.)~U - \ 

.f1 ,.;.,J.J'<° ..:r..' ;.:i . .:i;b v-'l-:l J; 6';.J..o 45' ..l...':,4 ~ ~ ).-\..!. J-s- .J.;5" d'} 

i \,; J 6' ;J..o ..IS') v-'l-:J J} 6' ;..Lo "-! ..1:. Y..;A .;., U:-'.>lk I r--? ._:, ..b. I; J-s- .;., U:-'.>lkl ~I~ 

-~.:il..S" ...:.......:i jl ;,-_; I; (6 ;J..o 

: t:~f .)~ 1.S)~U-r 

0;.)"J" ~I ;.:i ,~.:i ~ ..J...!.;I ~\.:...!.;~·"-! ~l-} J} jl 1; 'f 6;..i... it; ~I~ ./I 

(o~_,.!. _r.;;;.,. c_~I) r-s-)fa~ 15~\; ;.:i I;~ ..:r..I (""!J~ 
r JL. _;,..:JI.> ;.:i J_,~ 6:,_ .r-s-l..S" J..~ r JL.} "-!I; Y JL.} JJI~ ,~~ ~' _c!_; ~1.r. 

:./1...:......1 

. ..L.!.4 y JL.} (\ 



:.:,,~ ~ r JL.; professor JJ~ 

lastDegree#-lastDegreeName 

:~ J~,:) I; J..; J>-lr r JL.} <t: Y JL.} JJI~ J.~ lSl.1. 

,d,:) ;I}.\~ JJ~ ~ ;.:l ..G;l.:l .:_S ~ lS..u:.. ~IJ ;.:l 45 I; ..s..ltf ~J - ' 

-~ ~ _,,... ~I .J.-:}S' .Jly 4: ..i.; ;b ;I} ~IJ ~I ~ .._:, )> ;.:l 6 I; ..s.. l+f }..J 

Degree(lastDegree# , lastDegreeN ame) 

,(pname J proffl)d.) ;1; lS_?..,_.) lSI_;.:,... JJ~ ;.:l I; ~JI JJ~ l.Gltf /..J ~ -" 

.UL,.;I 4iT 4: I; <lastDegree#)JJI JJ~ ;.) ~1 .J.-:}S' o..1.:..t>.) ~ l.Gltf }..J 

. .J..:S 

Prof(prof# , pname , lastDegree#) 

D e2ree Prof 
lastDe2ree# lastDe2reeN ame prof# pname lastDegree# 

2 ~b;lS"' 100 .:ll;~ 2 

4 ·w .. '-"'"" . ~~ 101 .f;T 2 

..s.. L,.;) 

102 ~ 4 

_,i..w. 

l - Transitive Dependence 



BCNF Jloj J''~ (o-t-r 

.J.j1b s1~l.i jj-A JJ ..l:.:-A r JL. j ..:.Jb- 1~ JJI~ jl i_?-.J'. 

:J,,_~ fa 1~ I; J...l ~1_,; ~ l.S"'~b Jb iJl_,:p ~ 

slA~ 1 jl ~ fl' ;~ J J .xS' ~ ~ .d.::..!. 1 ~ ;~ J.j\_; ..r ~b fl' - ' 

-~ ;b \....:.A\1 ~\:.....\ ~ '-f;,; ~ 

~ .d.::..!.1fl'1~ JJ .xS' ..r..1X ~ .d.::..!.1~1~ .J.j\yif ~~\::.....I fl' -" 

·J.j1b ~.P;"J ~\::.....10!~ 

.d.::..!.11~ ~b st...:..i.11 ~\::.....1 J ~ .d.::..!.; ,~~b o1 W J-W. 61; Project JJ~ 

:J,,_~ fa 1~ ..:......I ~ .J'.r 

st# 
7801 

7801 

7801 

7902 

8001 

p ro_1ect 
field tutor 

; J:;'" ts' ~-I.:+- L..;. ..I..-.. 
~ 1 -· 

~~~1 01~~1 J-1T 

fA ..:...... J~ fA jl:.lf 

; J:;'" ts' ~-I.:+- L,.; ..I..-.. ~ 1 -· 

; J:;'" ts' ~-I.:+- ~ i)'Jf., 

:~1b ~.P:-J l~J.jlS' 4 J~project JJ~ 1~ 

st#+field:' sl~J.JlS' 4 
st#+tutor:Y sl~J.jl$' 4 

;b_,...; ,.,:.,J~I ;~ -~ '":-'\>.:;I ~I -l:1S' iJl_,:p ~ 11 JJI sl~J.jl$' -l:1S' J.;5 vi'} 

:~.J'. .AAI_,>- J...l j5:.!. ~ JJ~ 0!1 ~.IJ 

t I 
Project(st#, field, tutor) 



~I -4S' jl ~ ~ l>-4S' _r.? J:r.J (!:-"" .:.iT ;.) .:.i~ ..:......12 Jt..; Project JJ~ 

..,; J ~I ~IJ 1+J st# ~ ..,; -0 ..:......1 tutor JJ~ ~I l>-4S' _r.? J ;....J \+J).) ;1..li ~IJ 

< 1+J field~ 

~ - ""' T ~.) IS-4S' _r.? J ;._, ~ IS-4S' _r.? J }...J ~ i.> J.) i.>~ ..,:.._.,.:,,; r' JL.} JJ~ ~I 

(~I~~ .U:.- ~I '.)Jb 1SJ..}S' _r.? '"';,.J ~ l+J JJ~ i.:r.10~).);1..li ~IJ 

:.) Jb u!. l+!.J~l.i j.f-A J J ..:......1 r JL.; JJ~ ~I .6:.iT.) y:-J 4 

4 u!.~b ~ jp -0 IJ IS~~ .:i\:....I 01_,;~ JI!.. .Jl_,:s- ~ :(tJ~ J~ ~J~U- 1 

..lily~ J ~I ~I J..}S' jl ~ r:- st# 0~ .) .? CJ.) JJ~ ;.:i ..:..,...1 ci _?,:, o.JJ..r. ISJ 

.J.!4 i.# 

4 ~ ..l.!.4 u!.~I.) \+J A .. ' oJW IS~b ,J.iS d'} :'-9..\> ;~ ~J~U -t' 

u\$.~I '~ .j.1,... IJ ~b if.I fl UJ~ i.:r.I J.) . ..:......1 ci _f o.JJ..r. ~ 0'.JJ. 

. .) JJ~ ~ jl:,,; .)\:...I i.:r. I ~ ..1 y.J" 

.)~ IJ r JI...; jl ISJ ~ i; Codd J Boyce 1Slf...li ~ ~ J.) ,~IA.. c.:r.I ~J ISl..r. 

.J.! .j JP BCNF il.i 4 ~ J.) c.:r. I J~I ~ -0 ..li.) ~ 

..l.!4 ~b ~1; ~.IJ A '"'}..J ~ B ~ }...J JJ~ ~ J.) f1 :c~ ~ .JJ,.yJJ 

. .)Y. ..lAI_,> o...i.:..:S' ~~A o~T ,(A-?B) 

:0~ ~ BCNF JL.; Project JJ~ 

tutor -? field 

1 - Detenninant 



r JL. j ~" JL. j JJI~ J:~ ...ljJJ ~l.!... St.IS' BCNF JL. j ~" JL. j JJI~ J:~ J.jJJ 

£CNF JL. j JJI~ "-!project JJ~ J:~ L>l..r. . ..:.....I 

J..I ~I~ 01_,.:s. ~ \J tutor ~o.)b JI} Ip- JJ~ ~ J_, IJ field J tutor - ' 

:~if i.}r-JJ~ 

TC (tutor, field) 

IJ tutor~ JJI JJ~ ~I 4 ~o.)b ;I} L>.J......) JJ~ J.) I; (st#>l+!;..J ~ -" 

:~if .ULPI lf,iT "-! 

ST (st#, tutor) 

TC ST 
tutor field st# tutor 
LP ...t.-.. 1.5- J -· ; r.;-" IS' 1.5"" -4-- 7801 LP ...t.-.. 1.5- ) •. 

01~~J i.}JT ~~~) 7801 ~l~~Ji.}JT 

.::.-J.) }A j l:Jf }A 7801 ..::....... J.) }A j l:Jf 

LP ...t.-.. 1.5- ) -· - IS' -4--J" r.;-" 1.5"' 7902 LP ...t.-.. IS- ) -· 

~ J..J.r. ; r.;-" IS' 1.5"" -4-- 8001 ~ J..J.r. 

;1 ~ JJ~ 45" i.iJY"' ).) ~ .... 1.:.bt.... ~ ~ '1,.,-.. BCNF JL.) Jr JI...) L>lf:Jb- :/ JJ 

J._I ...\..!.~ ~b _, _p,-J 6 _r... i./ ;._J \~J.j\S' L>~~ 01.:- J ...\..!.~ c..!.b \~J.j\S' ~ ~ 

st# J _,;b .)_p,-J l~J.j\S' ~ J_, Project JJ~ ;_, ~ . .)y_ ..l:.AI~ J_,1..u ~ ~ ~b- J_, 

J.)t.... JJ~ J..I BCNF J r JL.) ~b- J=l_, ~ ..::.......1 6 _;..:;... \~J.j\S' ~ J_, i:,,~ 



£. Jl.oj J''~ (0-0 

J_,~ . ...1.i;I~ l.S-~;~li j_p. J_, ..t:::-.il> BCNF JL. _,; ..:JI> ;~ J_,1~ jl i..s>- .r. 

-0' ..:.......11.S-~~j _, ~;4-o _, t.>...L:...;15' ~;W j.-1..!. J_,~ <.f.-1 . .;.,_..,$.,_fa;~ I; employee 

:~I .1L.... ~T .r. ..l.:.o ;15' ~ 

emp oyee 
emp# skills languages 
100 l_,6:-1.S""'!._,; vli_r. ~I 

i.f ~~_,~r. 
101 (.S"ib l.S""'!. _,.; 4.4 li .r. ~I 

1.f . ~ . -If' - J ~ .T."" ·wT i.s' 

...:...: L.. '-;' J ~l_,1. 

o...l.i r ifa t?'-1'' t.S~ _,.f t.Sl;b languages J skills t.S~? J_,~ <.f.-1 )~ 

:~I J._.) ~ ~ J_,~ <.f._I ~IJ ;b _,..;.J.:.:-A 

employee(emp#, skills, languages) 

;~' J\...j~J..~ J._.)..:..;~l;JJ~·<.f.-1~ ~) 

I 2 empoyee 
emp# skill Language 
JOO 1_, 6:- 1..5"""-Y 4.4 li ..r. ~I 

100 i.f • r <(," -15" - J • .T."" ~I 

101 . ~~ 15""'-Y 4.41,; .r. ~I 

101 Ip • r -If' - J ~~ ~I 

101 ...:...: \..... '-:' J ~l_,1. ~I 

101 ~~ <.5"""'-Y 4-.oli ..r. ·wT i.s' 

101 1.f • ~ <(," -IS'"" - J ._f':&' ·wT i.s' 

101 ...:...: \..... '-;' J ~l_,b ·wT i.s' 



:.:>Y. ...u.I_,> J._.; fa"'! employee2 J_,~ ~IJ Jb_,...i 

employee2(emp#, skill, language) 

~~ ...i:..- ~I ..:-14 iw JJ~ ~ 0~k ...... 1 BCNF J1..o; employee2 JJ~ 

...r,.j .i...\.; _,/' 0;4-o '•' ..L:.oJIS' fl S\!,. . .);b <.S;~\,; c.".>\....:>I J .jl> '(.J.:> ;.) JJ (..:-I 

...;w.1 J_,~ "'! J..~ ~~ J.1; J.l ~~ J.1.; ~ tJ.)j' ...;w.115~ ,...lS ~ r.; IJ "IJ~ 

101 IJ~ 15""'.Y .i...\.;_r. ~I 

101 IJ~ 15""'.Y <1,.tt; .r. ·wT u' 

~ ~ J. \; ~ .jl> 15~ ,r:? .jl> '• \ ..L:.o ;IS' .,:.,~")U:.I jl I; ~WT .J~j ~I~ ft ~ J 

:r:? .jl> I; J..~ J.1; "'-" 
101 

101 

101 

1 - MultiValued Dependency 

~.) ...r...Y <1,.tl; .r. 

If·~"' ... l.S"' .. J .. f:" 

~\....'-:"'J~l)o 

·wT u' 

·WT u' 

·WT u' 

:fl ..:-1 'f JLo; JJ~ ~ 

. ...w.~ BCNF JL.; - ' 

. ...\..!.~~I.ii .)_,:>;-J .;T ;.:> 
1
15;1..l.4.. ~ ~IJ ct="-Y 



A ~}..J ~1.r. ;l...l4.. /' .. ljl ~ ,T(A,B,C)JJ~;::. .f1 :'5)fi.\Q.o ~ ~'-' ~~ 

B ~ }..J J!. .)ti.. jl JA::- "So~ 0'.. I J ...l.!.4 ~b .) .Y':" J C ~ J-..J ~1..r. J!. .lli.. jl ~\"So~ 

.(A--+-+Ch.Jb .>.Jl..tA,.~ ~IJA ~}..J ~C ~}..J ,..l!.4 

:.J.._~ _,la; .J.) 1.J employee2(emp#,skill,language) JJ~ :\ Jl:.o 

( emp#,skill)=( 101,1.5.th i..r'-Y ~L; ..r.) c=::) language={~l,~WT} 

(emp#,skill)=(IOI,1.f ~~J~~) c=::) language={~l,~WT} 

(emp#,skill)=(lOl,~L. '-:'J ~I_).) c=::) language={ ~1,~WT} 

~ (!;"' skill .r.:JU J .J.:5' 4S" ~ I; language ~ ~ emp# ~ C' 4 4S" o..lAL!... 

1.5!.~~j J ~ ~ ~l+i;l+- .S- .:......;T ~ rl 0'..I JJ.) . .);l..lj language~~ .r.:JU ;.l 

emp# ~language i.r. ·..lj.J\..lj _?.._£.,_ 4 uk~;I ~ ~I .61...... ~T .r. ~ C' 

.(emp#-+-+language).l.Jb .s;l...l4..~ ~IJ 

:.J.....) ~;. jl 
(emp#,language)=(IOI,~1) c=::) skill={~.) i..r'-Y ~L;_r., 

I ~ • 11-~ "'· • J' i.S"' u-::-- J .f':"'' 

~ L. '-:' J ~I_).} 

( emp# ,language)=( 101, ~WT) c=::) skill= { ~.) i..r'-Y ~Li .r. , 

I ~ • 11-~ "'· • J' i.S"' u-::-- J -~' 

~L. '-:'J u=--1..,.b} 

4&. ~ .r.:JU ;.l ~ (!;"' language J .J.:5' 4S" ~ I; skill ~ ~ emp# ~ ,~\J ;.l 

.(emp#----skill).);1.) .s)..lA..~ ~IJ emp# ~~skill i.r. .);l..lj skill 



JL. _,;T J~~ J:~ iK..,,. J JJI 41> .r" .Jw ;:J 'l5;1...l.A.. ~ ~IJ :J~I j1 lS_;/ fa.:- l51.r. 

=r:~ _fa.; ;:J ~1~ JJ~ ~~ o..l,;y }?s L")lb.l oJf ~ .. 1j1 ~ \ J\.. j ~ 

E kill Em 
.---.:..==a;:.._,.::===-=-~ 

m I) s 
emo# skill 
IOO 1J~ l.S'""'-Y <I.At.; .r. 

IOO 1_,t ·~ .• 1..5""' • J ...... .?."-' 

101 C# l.S'""'-Y <I.At.; .r. 

IOI 1_,t ·~ ...... 1..5""' • J • .?."-' 

101 ~L...~J~I)> 

101 

101 

~I 

·wT ...s' 

Em p _skill( em p#,skill) Em p _language( em p#,language) 

• ..l.::...A 'f J\..;. Emp_language J Emp_skill JJ~ J:J ~ 

SPJ 
S# P# J# Qtv 
Sl Pl Jl 12000 
SI P2 Jl 20000 
Sl P3 JI 3000 
Sl P4 JI 8000 
SI Pl J2 10000 
Sl Pl J3 9000 
S2 Pl Jl 2000 
S2 Pl J3 5000 
S2 P3 Jl 8000 
S3 Pl Jl 9000 
S3 P2 J3 9000 
S3 Pl J3 4000 



s# /' .. ljl ~ 'if-1.r.~ .x5 .l:)_,; J':l~ OJJA ..:r..~ lS'.r. ..:...,...! .;;...... o..l:.:S' .l:)_,; /' 

:Loi • .G ).:. .:. y; J IA-p# jl lSI""" ~ J IA-j# jl lSI""" ~ 

:.:;ft" .:.)..Li lS;l..l.i-~ ~IJ s# ~j# J :r..J (' 

(s#,p#)=(S2,Pl) c:)j#={J I,J3} 

(s#,p#)=(S2,P3) c:) j#={ JI} 
_r...:.li. ds. ~ ~ Jl....>1 ;;, p# ;l..l.i- _r.dU 4 ~ J:S' ~ ~ I; j# ~ ~ s# ~ !.r? 

. .:.;!.:. .:.y;Jj# 

:0_r. .:.;l..Li lS;l..l.i-~ ~IJ s# ~ p# J ;._J (Y 

(s#j#)=(Sl,Jl) c:) p#={Pl,P2,P3,P4} 

(s#J#)=(S 1,J2) c:) p#={P I} 

. ..:.-.I 

o J~j Jjf~ (o-' 

:f 1 ..:...,...16 J\..) ..:.JI>;.:. JJ~ ~ 

. ..L!.4 'f J\..) - ' 

~ Jal.!. J_,1~ jl ~ jilJ.:>. ~;~ .:. _? ~_r:.; _?.:.;. § JJI~ ~ 1_;T 01.fi - '1' 

. ..L!.1.:-i "-:!JI JJ~ lSI~ ..Lits" lSIA.l_:l$' jl ~ 



:o~b ~ ~l_,i ~ :\ J~ 

. .)~ .)\:.....1 T' ~ ;~ t+;; JJ ;~~I; i.J"J.) T' ..Lilyif ~b ft' 

..i.:;L..1 Ly i.J"J.) T' J J:5 ...,..,_;x I;~ i.>4-;.) ..Lilyif .)l:...I T' -

. .) ,,_!.if <.)""'..)J.j ~ 

:.;.,_~ fa ;.) I; enroll JJ~ 
enroll 

St# Crs# Prof# 
Sl Cl Pl 
Sl C2 P2 
S2 C2 Pl 

=~' 
enroll(st#,crs#,prof#) 

i.Sl.r. . .,::.._,.,. ;..; 'f J\..; 4.);l..Li 15;1..lA..~ ~IJ iJ.)';" J ..:....,..I BCNF J\..; JJ~ lf..I 

JJ~ ~ ~ ~~ J.1.i JJ~ If..' ~T r-5' 1.S"'J.I. ~~ JJ~ 1f..1 iJ.)Y. o JI..;~ 
~.e~~..IA.)~l;"-::lJIJ.,~i.,;T ..Li~.6' h§' 

jl 
1
.f'.r.. ~ JJI~ lf..1 JI~ r->~if enroll2 J enrolll JJ~ J.) ~I; JJ~ lf..I 

:(..c::....A ~I J.,~ 

enrolll enroll2 
St# Crs# St# Prof# 
Sl Cl SI Pl 
Sl C2 Sl P2 
S2 C2 S2 Pl 

I - Projection 



enro Ill . • 112 tom enro 
St# Crs# Prof# 
SI Cl Pl 
Sl Cl P2 
SI C2 Pl 
SI C2 P2 
S2 C2 Pl 

enroll JJ~ ;-> 45' ->_;S' .J.:}_; i)L,.;I j;t p JJ~ J-> ..G~ ~ ~ 0...1.AI.!... 45' ;,#Lo.A 

. ..:.......I o~i.;~ ~ru ..:r..I ~ ~l..G ->,p:-J ~JI 

:~ enroll4 J enroll3 JJ~ J-> ~I; JJ~ ..:r..I f1 ,~ _; ~ 

SC 
St# 
SI 
SI 
S2 

enroll3 enroll4 
St# Crs# Crs# Prof# 
SI Cl Cl Pl 
SI C2 C2 Pl 
S2 C2 C2 P2 

enro 113 • • 114 tom enro 

Crs# 
Cl 
C2 
C2 

St# 
SI 
SI 
SI 
S2 
S2 

CP 

Crs# Prof# 
Cl Pl 
C2 Pl 
C2 P2 
C2 Pl 
C2 P2 

.-:-1 o~li~j:i ~~ ..:r..1 ~ ~1..li ->,p:-J ~JI 

:r:.;/ ~ .; .r. """"enroll JJ~ I.SJ; Jb

SP 
Crs# Prof# St# Prof# 
Cl Pl SI Pl 
C2 P2 SI P2 
C2 Pl S2 Pl 



SC .. CP _IOID 

St# Crs# Prof# 
SI Cl Pl 
SI C2 P2 
SI C2 Pl 
S2 C2 P2 
S2 C2 Pl 

J:. ..t;~ ~ . ..::-I st#+prof# ,SP J (SC join CP) JJ~ J:. 0:!. 6 _;..:.... ~;...J 

::. Y. .J..a.I~ J...) JJ~ ' JJ~ 
SC Join CP l ioin S p 
St# Crs# Prof# 
SI Cl Pl 
SI C2 P2 
Sl C2 Pl 
S2 C2 Pl 

J ~ .r.1.r. enroll JJ~ ~ SC join CP join SP ~ ~ ..sA • ...1..a.u... ~ ...; faw 
~T jl ~~I .:.;l..t; :._,:;:-J enroll JJ~ ;:. ~ ..::......(Sl,C2,Pl) uil..01 J.!; J-W. 

:~ :.~..sA~\,; 

..:-I ci .! I; C2 t..r' ;:. s 1 LS~b - ' 

..:-I ci _/ t..r' ;:. P 1 :.\:...1 ~ S 1 LS~b -Y 

.J:S' ..sA i..r..;X p I :.\:...I ~ ..::......11$. lt-;:. r. C2 t..r' ;:. _,.. 

~IJ ~I~~;:. ..::-I ci./ Pl ~I; C2 i.J"J:. Sl LS~b ~..::-I o..Ll. ~ ~ 

.:.;l..t; 



:;_? "-!.~ JJ~r jl ~ ~ ~.? .;;.,J~ ~ 1;T .:,,1_;~ ~ :;):; .:,,.? ..... enroll JJ~ 

.:,,l_;if ,..i.;..i.;L..} ~I JJ~ ~ IJ \... 1.5-li .._. J 1.5-1.iJ:; <.SI.A"-!.~ jl ~ 'rJ::!' ...li.t.:; .:,,~ J 

~ IJ <1::lJI JJ~ ~T ...li.t.:; ~ h§' JJI~ ""!"-!.~.}ti enroll JJ~ ..:..,;_! ~ 

.~f o JLo j enroll J'~ ~ ~ ..u.:; 

:..c..!.4 r5'1> o~b ~ ):; J...) c.J:ilj 4 vl') :r Jt!o 
...1.:il...l .k..._; if):; r J .x5' 4.r'-JX IJ ~ <.Sl+--oJ:; ...lilyif :;\:...Ir -

.:;_,;,if 4.r'-JX ~ 

• .J.:5' c.s9 .r- "":-'l:S" ~ ..i.;1_; if if):; r <.Sl.r. :;\:....Ir -

c.) ./'-" :; y>- AS' is.. lf! l:S" .r. o J ~ , .J:S' 4.r'-JX I J if J:; ~ <.S:; \:...I f I -

if J:; .:.i T <..> 1.r. if J:; .:.i T .:r.--J .M .r.. L... ~ is..~ l:S" .ys' i.::.-1 J .J'f':'-4 .x5' if 

!!! .J:S' c.) /"" r,; I J ...li I o:; _? c.) ./'-" 

:~~ )Z; J:; IJ PCB JJ~ 

PCB 
prof# crs# book# 
Pl Cl Bl 
Pl C2 B2 
P3 C7 B8 

~ ~ JJ~ ~I ~.IJ Jb~ J prof#+crs#+book# JJ~ ~I <.Sl~...lilS" ..L:)S' ~ 

:i.::.-1 J...) 
PCB(prof#,crs#,book#) 

,,..,, . ./ 
J.li r-:"'I~ }"I ~ .:;;I:; ~ J~ I.SJ~\,; ~ JJ i.::.-1 f J\...j JJ~ ~I 

u~b ~):o jl o..l.!. JL.s>I ~:;J~ ~l&.J <.Sl.r. 'ri5 CJ:; JJ~ ):; IJ (P2,C2,B5) 

!!lri5 CJ:; :r; IJ (Pl,C2,B5) J.li J (P2,C2,B2) J.li ~4 



J.li JJ~ iJ._I o~b ~ }:> jl o..L!. Jlw-1 ~,)J,,b... 4! ~ y 4 .$' ("'!"",) ~ ~4 Jl>-

1) ~\;"""" ~~ ~ ,)Jl.,l; ~I~ JJ~ J,) 4!· ~~~.;:?-~..:......I A~ JJI~ ~ ~~ 

:('"!"",)I.$")} 1..S""J.J'. ,)JY 

PC CB PB 
prof# Crs# Crs# book# prof# book# 
Pl Cl Cl Bl Pl Bl 
Pl C2 C2 B2 Pl B2 
P3 C7 C7 B8 P3 B8 

:.J.,_,) ..::...J~ ~ . .,l;L...Jl.S'" ~JI JJ~ ~ IJ Lo Jj JJ~ """".,l;~ 
PC join CB join PB=PCB 
~ ~I JJ~ ~l~.,l;\S' ~ J-L!. PB ~CB ~PC JJI~ jl ~ ~ .J.,_,) ~ ):> jl 

o Jt..; """"./' .S- PB J CB J PC JJ~ """" ~ ~4 J ~ o Jl.oj PCB J'~ U"'t 

crs# 
1100 

1105 

1400 

1402 

. .) y. ~ J.:.::-A 

course 
cname unit 

..::...l.d 2 • 
. ...li - -t.s' . ~.r' 1 

' ~jL... ..... \; .r. 3 

y ~jL... ..... \; .J'. 3 

:jl ..c;J~ JJ~ iJ._I ~l~.,l;\S' ~lA..ys' 

crs# :' ~l~.,l;\S' ..ys
cname :Y ~I~ .,l;\S' ..ys' 



course( crs#,cname,unit) 

:01.f l.S"' IJ JJ~ If.I 

..:..J~I J;:; .;:;~ ~~ {(crs#,cname),(cname,unit)} JJ~ J:!J ~ (' 

If.I i~I JJ ;:;Y. ...lAI_,> 0~ "='JI course J_,~ 4 JJ~ J;:; ..lj~ ~ 

151.A~ jl ~ jil--'> JJ~ J;:; ft> J;:; 0..R'" ..:......I ;:;J.J'"J.S'. ~ts"" ~ 

. ..,l;;b ;_,.A>. l..L_..,l;\.S"" 

~ ..:..J~l J;:; .;:;~ ~~ {(crs#,cname),(crs#,unit)} JJ~ J:!J ~ (Y 

~If.I i~I JJ ;:;Y. ...lAI_,> 0~ "='JI course JJ~ 4 JJ~ J;:; ..lj~ 

l..L..,l;\.S"" 151.A~ jl ~ Jil...l> JJ~ J;:; ft> J;:; iJY';" ..::.......I ;:;J.J'"f..S'. ~l.S"" 

• ..,l;.)b.)~ 

0Y':" ..lj_,;.l.S"' JL.} 3NF ~ /' t" t+;; JJI~ ~,!S""I J -';l..,l; 15;:; _r.;ts"" ~;;:; o JL.} :f J.; 

. ..,l; )..,l; J5..;... ~,.. JL.; cib- .)::J 

:o~ J> ~~_,.oJ 
~ "":"115 _;A~ ~~15 If.I J:J . ..L_~ p .);:; I; o~b ~ ~~15 ~ :\ i.J?.P 

./ ...<: • 
~~4 ~b ;:; .P:" J --:il5 ~ jl ~ .._. ~~15 J;:; _}"I ~ ..:......I o~ o:JI;:; ;:; ~ ~ o JW 

IJ "":"'l:S""......, }S"I--'> ..,l;l.fl.S"' ~b ~L.1 _;A;;:; .~b ...lAI_,> l_r..... oJW ~ lfiT jl ~ft> 



4 . ...l.ib _! .r. ...;~\::S" ~ t'° 4 ..:.....I ci _! .:...il..1 ...;~\:;S" jl t'° 4 AS' IJ ~ ~\::S" w -l: 4 J (...1.i,:.. 

J..~,.. JL.; JJI~ ~ 1;T ,o;:;~ (""""J 1.J loan JJ~ ~.'J );:;~ ,~1; If-'~~; 
I 

- :~ 

loan( loan# ~·book#, bname, author ,st#, sname, field ,loanDate 
, returnDate) 
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. ..::.....I (1 :M)~~~ ~~ ~l.J ~ ,~IJ 

1~--~ M 

• ..I.!.~ clb j\:i~ ~ ..l,;lj'~ 4.J".J.) ~ . .J.J~ _,11; .J.) IJ 0.)Y. j\:i~ ~l.J :T' Jl!o 
,0.) Y. j\:i~ ~l.J l..M .J..!.~ i..J--.J.) ~ jl:i~ ..l,;lj' ~ f.1 (j\:i~ 4.J" .J.)) J.U.. i..:, )> 4.J" J.) 

• ..:......1 <M:N)~4:~ ~~ ~IJ ~ 

M N 

~b ~l.J J!.a ..:.....I~ ~.)F.".J'" ty _,.) ~ ~l.J ,~\;_,.) ~l.J: 1 ~I,;'.) ~fJ

••• _, .)\::....I ~ 4.J" .J.) ~IJ '4.J" ;.) ~ 

~).;A .J .).Jb ~.) ~ o~b .;A • .J.._~ _,11; J.) I.) o~I.) ~ ..:.......~.) ~IJ :, Jl!o 
• ..:......11 :1 .J ~\;_,.) ~IJ ~I . .).Jb o~ ..r.1.J o~b ~ ..:.......~.) l,.:; 

I - Binary 



_1.1,;-"' I .J:S'~I I -L\; · -C>.lil • •li;-"', •l4,;oK!.,t.;i!5.., · "l.i ·L:f' Jt!.o .r: .r 1.5' J J .r: e,j! • -" l.S" i..J" .r l.S"' • • .:r. .T ~ 

-~' I :M J ~ \; J~ ,~,J ..J.. I .~~if ~IJI Joli; ~ ..6.,.., .i ~ 

.;A J ~ ~ IJ i..J"J~ ..J..~ .lil,jl.S" ~b .;A . .J.._~ _,lZ; J~ IJ i..J"J~ ~ ~b ~IJ :t Jt!.o 
.~IM:N ~tJ~ ~IJ ~ ~IJ ..J..I -~~l.S" .1.:-1 ~b ..J..~ L,; i..J"J~ 

I - n-ary 

.~I~ ~~..P." y t...Y n ~ ~IJ :(n>2)1 utli -n ~IJ 

:~.if l.S" ~1:...1 ~ ~ 'J i..J"J~ ~ ~b :Jt!.o 



~ Y. ~ _,... c_l)o J ...l.::.!.b ~ ~ J 15.. t J~ J 15.. ~ ~1JJ 4.J '"'=-'JI ER <.S~ ;1~ _,....; ;~ : .f' JJ 

~\.;....1-- ....... ;.>-~I~ 15..t """'~I;~-~ 15..tJ~ .kh; ~ 1; n>2 4 15..t-n ~IJ; 45" 
:~ ~\.;....1-- <J" ;~ J <J" ;~ ~b 15.. t J~ ~I; J~ ~ 01_,; l.S" 1,; 

J '~J J e e 4 I; ..1..o f.! l.S"'o J ~ ~l.S" ..1..o t.s' ~\.... ~4 15.. t J~ ~IJ; ~ 15.. t-n ~IJ; ~_r..i ~ .r I 

ci ~ ER lS~ ;1~ _,....; )~ ,~1_,; If-' ~) <.Sl.r. . .J.:5 l.S" ~I_,.. ~J~ j\....l; J ~I_,; ~ J'. 

~IJ; If-' ~4 0~1 ~\;,JI> ~I 4 . ..I.!. ci f ~ )~ ~1_,i f.! n>2 4 1$.t-n ~IJ; <.Sir. 

.~ _}' o~LA:....I ~T jl u;JrP 0;.J41 ;~ 4.J J .::.-5...!.15..tJ~ ~IJ; ~I; 

: ~~f; ~ J::,~J'l ~Lio(,_,,_,_,.._,. 

. ..:-I M:N ~ 1 :M d: 1 ~I;~ .J.:5 l.S" ~ : I ~f) ~ )~ 

~ _;s'I~ J J.il~ 4 .:...._~~_,... f> ~I;~;~ .J.:51.S" ~ :' ~f.J ~~~.Jtr' -

. ..:-I ..b~ ;I;~ J.lA.. i_'., _,}:. jl .:...._~ ~ __,... 

_..J.:S rt;.::....; ....... .)~ 7' .)~ ;s-1~ J" )~Ji'~ ~4 r.J J~ .)~ ~b r 
. .J:.S rt; .::....; ~b o. ;s-1~ J "o Ji'~ ~ 4 ....... J~ f' ;.>--

~b Mt---1 -0>----lf ~,, I 

(2,6) (25,50) 

l - Relationship Degree 

2 - Relationship Cardinality 



J:. • ..::..-1 ~ J.li f! ~~:.JIS" pl--1>- ~ ~j ~ ~IJ ~ ~J:. ~ Jv.? ~y :~ 

._:,> ,..:,.....! \ jl _?J;-_ u=:J~:.JIS" pl..b- i:,,..P." • ..:.....I (2,6) ~b u=:J~:.JIS" JI!.. ~1 

)S""l..b- i:.i..P." • ..:.-1 (25,50) ._r'J:l ~~:.JIS" ,~:, ._:,> jl .:lyif "~" ._r'):l 

. ..:.-1 M:N ~1J ~I~.:. .,:..IS" II~"~ ~b ._:, > ,.:......,..! ' jl? JjJ. u=:J~:.JIS". 

•I.ii -"' :. • <GI I •I.ii .5.., .1.... • .. 1.1; _,,. , •I.ii o~l..; ~ · ·1.; • L :r Jt.o '-"' .r .J y IS" J '-"' • .J' r. r 15" • • ...r.:' .T tr."' 

. ..6 <GI) ~I;~~ ... 1.;1_,;l.S" 

.}Li; Iii-----0----tlM )<~ 
(l,N) ( l, l) 

~ J.J ..:.-I o...l.!j ~ .J:5 <GIJ1 ..lily if J-1.ii /' ~ is..1A }!I; :.l..W pl..b- ~I ;:. 

J:l ~4:.JIS" }S'l-l> 0..P." . ..:.-1 o,.t;. ~ N 4 ~ ,.t;.4' j1 r-:_ ..1.ilyif ~ ~1_,i 

)5""1..b- i:.i ..P." ,.J..,_ :l ._:, > jl .:l Y. ..u.1_,>- ~ }!l; ._:, > ,..:,.....1 ' jl ? JjJ. J-1.ii ._:, _).. 

• ..:.-1 1 :M ~I; ~I ~ .:. Yl.S" ' J-1.ii ._:, _).. ,.:......,..1 ' ~l; ._:, _).. J:l ~4 :l JIS" 

~J4-I ~IJ ~ J:. ~:..f':".J" ~ ..:..S_r. ~T ..61.S" ~ :1~f; ;~ ~J~ -

·~J~l~..::..-1 

J:l ~ .J .J:5 rt..:...; (.)"J:l 7' J:l }S'1.l> ..1.i1.fl.S" ~1,, /' o~b ~ ~1.; ~ :1 Jt.o 
. .J.::5 rt 4 ~4 ~1:. ro Jil.l> (.)"J:l /' ;:. .~rt.;.:.-..; 15"):. rt=" 

M N 

(0,6) (25,N) 

I - Relationship Participation 



~b ~.)..P.".J'" I.Sir. <J"J.) ~.)..P.".J'" ~ .)~ <J"J.) b ~ .).)l..\.i I.SJ~' ~b 

Jil..b- ~~ ,_rJ.) ./' J.) ,~.) ~ _):. jl . .)_,.!.f..S" ~ o.r.,b ~ ~ Jb_,...i J.) J ..:.,...I lSJ~I 

. ..:......11.SJ~I ,_rJ.) I.Sir. ~b .)..P."J ~ .;.;;S' rli 4 ~b YO 

.j_):. ~.)..P.".J'" ,..l.!.~ ~ ~.)..P.".J'" ~I.Sir. Jil..b- ~4.)J\S' ~IJ ~ J.) ,/I:~ 

. .) Y. .al_,> I.SJ~' J.lio 

:r; ~ J_,1. .).) o~b ~ ~1; J.:1 :r Jt.o 
. .),y ~I} OJ./r fS'l..b- ~ .)_,:.;, ~'} i./'J./ {];"' ..:......1 c§.- ..r;.) ./' t.Slr.-

OJ./ 

1 1 

(0,3) {1,1) (1,1) (0,6) 



~,)~"° cr,;r (1-r-r 

.:1;!..li ~.:1 l.>~.:1y:-y .:1y:-J ~ ~ .:,,T .:1y:-J -0' ..:-I i..?...:1.,p.-y :'-5,S ~.)~-"°-

·<.J"' J.) J ~b J!.

~.) y:-y .)Y:-J ~ ~IJ .:,,T .)Y:-J -0' ..:....I ~.)y:-y :~ ~.)~-"° -
l.>1.r. . ..:....I .:,, T ~I ~ jl ~ :r:- l.>} ~.) r. _,.. ~I .J.-:}S' J ..w.4if <l.>; ~.) r. _,..) ~.) 

,.) _,.!.if d.4: .... 1 y J.) y J:k:- J.) jl ~ ~.) r. _,.. ~ l..i 

•JP ~ . ..w. -C.At_,> ...;..b. :;;, .:.iT l.>'.+AJP "=1S' ,~ w-1> 1J <.J"'J.) ~ pl :Jtt.o 

i.:r..I . .:1).) <.J"'J.:1 ~.)y:-y .:1.,p.-J ~ ~ .:,,T .:1y:-J -0' ..:-I~ ~.)y:-y ~ 'IJ""J.) 

:J.iS' ~ y ..li_,.!.if (_l.,;..:: ... I Jb_,...; ..:t..I jl ~~ ;.:1 -0' JJl..l=i:- ~ ~ .;+. 6 J.) l.>1.r. 

course e:roup 
c# cname unit c# ~roup# day time class 

1400 L.d.)o~~ 
.... 
.) 1400 l ~J.l 8 315 

1500 ..:.,,~,)' 2 1400 2 ~J.l 11 112 

1500 1 ~ 8 114 

~ 



t.S' I.)"):. J!.- ..:.-1 .b~;I ;::. ,_;::._p- ~ .6' ..:.-1 ...?..::>?.".Y': \.~J~ ~~~"° -
.~::. IJ";::. f..Sl_r. ..:-I j~~ 

-.L::i; ~ ~ ~IJJ ~ ~4 I;~~~ ~IJ; ER i.SIA;b_,...;;::.:,. ~ ~ ~~~"'°"" 

·r-? ~ .:r..:J.....1::.:- ~.I'°~::.?." .Y' ~ 41; ~I; ~;IS" ,J-l f..Sl_r. .::. _?' J._~ 

:o~b ~ iJ:ilj J:.b :Jt!o 

. .c.~ ci fa l.s"' ;::. ~ j_f.A ~ J ..l.!.~ ci f I; IJ" ;::. .J-~ ..:.-1 .§.-~b .;A -

. .J:.:S' i l; 4 ~ ~ ~b y ~ ~l..l>- I.)";::. .;" ;::. -

(0,N) 

l:M ~I; J::. ~I; ~I; ,J-1 ..:-I ij'i ~ ..:.-1 M:N t.i jl ~b J If'):. 01::- ~I; 

.::..;" i~ ~ ;- ~::. .!':" .Y' ~ ~ I; II ..cs-~ it; 4" ~I; ..:...-:i\S" ;IS" .:r.. I f..Sl_r. -~ 

.J_l i.S'+.f:r.J ~.r. ~~ ~b JI.}"):. ~::.?.".Y' p .;" ~1..J.:}5' ·r-? .:r..hb:- "it; 

~ l:M ~I; J::. ~ ~b J IJ"J::. 01::- M:N ~I;,~; .:r..t ~ .x...!.~ ~::.?.".Y' 

.it; 4 J ~b 01::- 1 :M ~I; ~ J it; 4 J IJ" ;::. 01::- 1 :M ~I; ~ :::. Y.if 

I - Recursive Entity 

2 - Composite Entity 



(O,N) (25,N) 

:.J.!S 
st enroll course 

st# sname st# crs# term 2rade crs# cname unit 
8001 ~') ..;;! 8001 1400 81 l 9 1100 ..:..I:!~' 2 

8101 ~,) }'\.... 8001 1400 812 13 
8001 1407 81 l 13 

1105 '.I, - - 1 i..s' . '-:'..J' 

8102 ~,); 8101 1400 821 19 1400 'l.Sj\.... "-4\.;_r. 3 

8111 \.SJ~~4 
81 ll 1407 821 12 1407 u..~b ·~~ 3 

· ~. (l,l)..:-1 ~b ~ ~ J ~ ~ .kY.r <enroll JJ~ jl J;l; _,A)it.; 4 _,A 

;:J ~ J ...l.!.4 cll..L ;, y;:-J t+-t.; 4 If.I jl ~ ~ ;:J ~b ~ ..:-I ~ o~b ~I_,; 

._:,;. J l:M it.; 4 J ~b i:>l._:.. ~I; '0!.'.r.~ .(O,M)...1.!.4 clb :Jy;:-J ili 4 If.~ 

. .:-I '-5;~1 i\,; 4 

.:-I i.r;:J ~ t.,.:; J ~ ~ .k Y.r (enroll JJ~ jl J;l; _,A)ili 4 _,A ,.J-._;, ._:, )> jl 

.(25,N);,;1;, ~ y;:-J it.;~ Yo Jil...1> lf'J~ _,A '-51.r. ,o~b If.I .r. ~b- ~\} ~ J (1, 1) 

. ..:.-1 "5J4-1._:, )> J~ _,A J l :M rli 4 J i.r1:J .:.>L_:.. ~IJ '0!.'.r.~ 



.)Y:-J ~1r4LJ...., ~I; ,~,,..P.'">" 01:-- ~I: \:; .•. ~.~~)'O ~lfc,_; _t..j' f:.,_; ('-t'-f 

Jl~t-. J ~~ ,0~ OJ.f"'"" ~ .::..5 r- ~ 01X..;15' ~ d'} JI:.. 01y. ~ . .l;b 

J ~~ ,,:,~ tj.r...i """'sl..r. tj_r.1 ~ X..;\5' ~.)..P.'">" ,0;~ .,:r..I ;.l . ..,l;_,..!. ~ 

:~,,~ ~W J..~ 0;~ I; ~I; .,:r..l . .l_,..!.~ ~~ ;l~l--

~_,;_,._; ~ 01:-- 0- I; ..s..l+f/.J ,JJI~ ;l>\.... '! tj.r...i-tj..r.1 ~I;~ J..~ sl..r. 

I; t.f _,._; ~,, ..P.'" _,.. /' I.I"'\>. st+! /.J J e:; ..r.1 ~,, ..P.'" _,.. 4-! 1. Y.r J J~ ;,, ....l.:.:....il 6 _r.,. 

tf_r..j JJI~ ;.l I; tj..r.1~,,..P.'"_,..'!1.y_r JJ~ ~I 4 ,o.ll,, ;I} "1:.y_r JJ~ ;.l 

~~ ~ '! .x.ily~ i)~ J X..;15' sl+!..)..P."Y '! 1.y_r JJI~ J\!.. iJly '!-~.)~;I} 

I emu ovee 
emp# name Start date 
100 ,,1;d;T VA/\•/\• 

101 1$..t.,;) ~ V'V\ ·/\f:J 

102 ,,1jT dJI:-- V\/\ \/Y • 

103 1$..t.,;) J- A'f /\ y /Y. 

104 15_,A; ~ Vt;,/\•/\• 

1. Entity Supertypes and Subtypes 



Pilot 
emp# Pilot-license Fly_count 

100 ATP 150 

102 ATP 167 

104 COM 210 

~JI,; 'ili 'lS..wJIS" ~JW) 01..wJIS" w 0~ 6 _;.,!J. i.Sl.+f :r._J J..iS' IS" o..1.Al.!... 4S' 4.fal...A 

J~ (jlJ.r. ~l..llU .J ui~ 6 J..1..) 0li~ V""I> i.Sl+t :r._J J employee J.J~ J~ <rl..b.:,..,I 

. .,t;lci .J /)pilot J.J~ 

:o~b ~ ~l_,i J:k :Jl:.o 

• ..c..!. L lAo J.S::..:.;b 01 ..I.. ..l.il... I I • Ll. 01..W IS" -.IS" .;!. J • i.r ) 

• .J.:5' IS" ~JX IJ ...r'J~ •.J.Jv _,!S'l. . .b- J Y' J.il..b- ~l:....1 _;A -

~.r.,...l. ~ .r.,..1.. .;A.J ~r..s" o~.r." .r.....l. ~ 4! ~ o~b _;A ~.r....1..

.~Jb o...lf$> ..r. IJ o~b ~ 

:..1.A~IS" 01.!.; IJ f""':"" If.I ER)~_,..:, 'J..~ ~ 

~1:....1 (3, 7) ...__ ____ __. I 

(1,1) M (l,l) 



~I; JI:.. 01_y ~ . .:i;l...li .:i .P." J t_f .r..rty .r.1 ~IJ;.? f fa ;.:i t..>1.r. t.S;~I ~ : .f" JJ 

:.:ib 01.!.i J...; ~ ~ L>ly l.S" I; .:i\::....1 -..c... ;IS' ty .r..r ty .r.1 

( l, l) (O,l) 

.~ .)\::....1 t.J) ..c...;15" _;A JJ ..:.....I ..C...;15" ~ t.J) .:i\::....I ~ ~ ~.:il.S" 01.!.i ~I; .:r..I 

:.:i _? I'""'; ;,; J._.; ~ ~ 01_,; if I; JI:.. .:r.. I ER ;b _,...; '.:t..1.r.~ 

(0, 1) 

1 

(l,1) 1 
(3, 7) .___ __ .:11::...._1 _ __. 

(1, 1) M 

(0,l) 

(1,1) 

(1,1) 

(1, I) 



laio.)f.) o~~ JJf~ 4! ER Jf.)~ ~ ~u::; (i-r-£. 

:.J.iS' Jl:-i.) I; J!~ J>l.J"" lAo.)b o~~ J_,1~ '!ER ;b_,..; ~ ~~ 151.r. 

;1 ~ /' 151.r. .J,,_.;$... _,12; J.) J_,~ ~ ''5.; '5~.) J>." y ;1 ~ /' 151.r. :1 r.JJ 
. .J.iS' ~ I; J_,~ ~I .lJS" J J,,_.;$... _,12; ;.) I)_;:-. ~ ~.) J>." y 15l+/ }J 

J_,~ ~1 -4S' _, J,,_.;$... _,12; J.) J_,~ ~ ,~ '5~.) J>." y ;1 ~ /' 151.r. :r r.JS 
~ ~.)J>."Y ;.) ~I -4S' jl ~?. J,,_4 15_,i ~.)J>."Y ~I ..l:iS') . .J.iS' ~ 1; 

(..Ll.4 

1; J_,~ ~1 ..t.¥ _, J,,_.;$... _,12; J.) J_,~ ~ ,~ .J'" '5~.) J>." y jl ~ /' 151.r. :r r.JJ 
15\+f }J ~ ?.- J,,_ 4 \...::> ~ .J'" ~.) J>." y ~ _,b J.) '5~.) )>." y ~1 ~) . .J.iS' ~ 

(..1.:.!.L J ...\> • I . J. ~ 

: 1 : 1 4S. li _,.) ~IJ /' 15l_r. :£. f'..ii 

.J..jS' .) _..,> ol_,~ .. h ~ ,..:,-1 '5;1:=>-1 ~ _,b _,.) /' ~ J '5;4-1 ~IJ ~ _,b _,.) /' ~4- -

. .J.iS' .Ul.,.;I J.lA.. ·~ _,b J_,~ 1.Sl+/ }J ~ I; J_,I~ j1 ~ ~1 

~ _,b J_,~ ~I .J..jS' ,..:,-1 '5;1:=>-1 .J..._.) ~ _,b J '5;4-1 ~I; ~ _,b ~ ~~ -

.4 .Ul...;I '5;1:=>-1 ~ _,b J_,~ 15l+/ }.,J ~I; '5J4-I 

"-' _,b J_,~ 15l+/ ..t.,J ~ I; \ ~ _,b J_,~ i)..ol .lJS" ,1 :M LS!. li _,.) ~I; /' 151.r. :o f'..ii 

. .J.i5 .Ut.,.;I M 

~ ~.) rt; ~ 4 I; ~ .)4 ~.) J>." y i)..ol .J..jS' 1 :M 4, 1: 1 4S. ~ ~I; /' 151_.r. :i ft..U 

111(1?." ;I> -4S' i'.>ly ~)4 .Ul...;I J_,~ 1.Sl+/ }J 



~~I ..sl..i.4 J-W. '5' ..i.,_~ fa J;, JJ.J.:.:- n>2 4 ~l;-n ~IJ /' ..sl.r. :V f.JJ 

. ..L!.4 ~IJ J:J o..l.:.:.S' .::.$ f- ..SlR :J F." Y 

i.>f-...;, J,,J.:.;- J:J ~T J:J ;,r. y . .:.A~~I ~ ~ J ...li);, ()_;:.,.,. ~ ~ '5' IJ JJl.J.:.:- :A f.JJ 

. .J.iS' '-"~ ..:.......I ;, r. y j-j 

"!ER Jb _,..; ~ ..:....!.~ ,~~fa J:J 1.5""6:-~; c,;_,; J>-1.r" r~' ..sl.r. ~~I :~ JJ 

0 ~ 'f r-li r~I jl 1-M ..:.-.I J...-. ~ .:-.} ~} Si.,.\S' ..:...l:W-~ \..i.o;,b o~ ~ JJl.J.:.:

. ..y.;, ~ IJ J:i ..slf....U J;, o..L!. ~ ~I ..sl..i.4 ..l:.!.4 J~ 

~1.~,,;t.$" ..s;1;1 r; ..:...'i~ '5' ..i.,_~ fa ):J ,) ~J.?.J1 O~J; ~ =' Jt.o 
,o~ ~L.. ;,)J ;,y. J.J'? .:...IS' J ..S.r.JIS' rli (J;,_j' ;,JIJ 4 '5' ;,Jb ~ ..s;,l...W ~L.. 

J..; ~1; ~ 0!-1 J:J • ..l.:.:.S' if ..sJ1..i.,_.r:- J '-:"l:;..:;11) ;,y. fa;,J,,,.. ..s;1;1 r; ..:...'i~ 

:..:.......lr5'~ 

/' JJ .a..li r~' ..s..i.,_.r:-~ ~ J .J:5 ..i.,_.r:- ~t... jl ..:...1.f' ~ ..lil.it.S" ~ /' :\ u,;li 
. ..:.......I~~~ .1. .J'..r" ~ ..l,,_,;"-

M I 

(1,1) (O,N) 

:r! ;1;1r; /' W..... ·-' :J ~ ..s1'..i.,_.r:- ..s :J~ ..s1..i. ;1;1 r; ..:......1 J...-. ..i.,_.r:- /' ):J :r u _,;Ii 
Jljl r; jl <b......i J:J ..:..,...I J...-. '. O)w ..l,,_,;"- ):J ~) :J ~ ..s)..l,,_,;"- ..:...l_j' ~ ..:.......I ,§...... 

1.5;,~ (J~_r... ..:.-.I J...-. ~ .:J ~ ..SJl..L_,> ..lS" j'I Jl)I r) jl <b......i ~ J ~\.!. p 

(..cS:.; ..SJl..l,,_,;"- IJ () T ~ ~ ~ _, ..l.:.:.S' ..SJl..l,,_,;"- IJ ~\.!. p 



(O,N) 

M N 

;1)1 i; 

(l,N) (O,N) 

:~l..S" I :M ~I; J~ ~ 1; M:N ~I; iJ-1 

,,_,.. ill---~~1 h'r; I 
(l,N) (1,1) (1,1) (O,N) 

..l. . 
-~ 

(1, 1) (l,N) 
(1,1) 

M 

;1;1 i; 

(1, 1) 
(O,N) 

:t.bo.)f.) o~ ~ J'f ~ Jt>L.i ,Jt_.,u 

J ~r.;IS" rli ~'+! ;.J J.-L!. ,..:...._~ yi:-y iJ..' .~ .,:.l..S" ~ JJ~ ~ J..~ ~ .::...._~ Y':" Y 

r~1" ~1; ,..::......1 .~ ~ .:..5 _r. 0T .)~ ..:......~ yi:-Y iJ-1 6 ~1~1; ~ .~1 )~ .t..1S" 

..l....r'- ..:...._ ~ Y':" y ~I .J.-:}S' ~ i j~ '~ .)b .)1) ~I.) iJ-1 \ ~ > )~ 0 Y':' J ..::......I II ..u.~l..S" 

:..::......I ~r..JIS" ili JJ~ iJ-1 ~1.4.~ .UW.1 wT ~l.f!;.J ~ 1.J 

(J~ 4.oJS'" -~J?Jlr r°U) ~ 

"..u.~l..S" i~I" ~I; .J~ ~ ..l._j>- ..:..._~yi:-y .~_,,!-1..S" ..l._j>- JJ~ ~ J..~ ..l._j>- .:...._~yi:-y 

J.li.. ~> ..:..._~yi:-y ~1.J..}S' ..l...4 '~Jb ;I} ~I; <J..' M ~> .)~ 0~ J ~;b ..:..Sr-



.)~ ~ o;W ~ .J..__;>- _iA ~ r:"I_,;~ ·r-s' .UL.Pl ~T LS~;.._, ~ I; _,.,as, ~ 

:r-s- o.)lA:;....I ~1.J.¥' ~l_,:s- ~ o;W i:r..I jl Jr:"'.) d'~I 

( ... J ~_,> ~Jli -IS.t.Jlf' f°U -~_,> 6Jl.o..:i) ~_,> 

LSl~I; ~ ;.l ..:....,_.) .?." y i:r..I ~ ~T jl . .) _,;,~ ;ljl i j JJ~ ~ J..~ ;ljl i j ..:....,_.) .J':" y 

~ ;ljl i j .iA ~ .~.)~ ;I} ~ T ;.) I; ;ljl i j _iA d'~ LS~;.._, ~ ~.) ;l..lj .:...5 _r, 

:r-s-i..s- o.)lA:;....I ~I .J.¥' ~l_,:s- ~ ~T jl J r-:'1'.)~ J"'~I .)~ ~ o;W 

(J43f J~ IS~~"°-~ -Jf.jif I° j f°U-Jfjif I° j OJ~)Jfjif I° j 

r"' J .J..__;>- ~I .J..)S' ~ . .)_,;,~ JJ~ ~ ~ J..~ ~ ;lj1 i;-~_r i..;5 r ..:....,_.).J':"Y 

~~I_;~ i.$;..J J.l i:r..I ~} jl . ..c..!.~ JJ~ i:r..I LS~_i.>-' ... f':- ~~ ;ljl ij ~I.;..}!' 

:.l;l..lj .).?."J ~T .r...)lA.. ~.)Y. LS/f.; ~lS::..I ~..P." .)_j' o.)lA:;,..,I JJ~ ~I .J..j.S' ~l_,:s-

(o~ ISJf~j> ~ftJ.Ai-Jfjif I° j OJ~-~_,> 6J~)Jfjif I° j-~_,> 

:.J.:? ~ _,; JJI~ i:r..l .i;,,_.; ~ ~ ~ 6';.l LSl.r. 

software# 
100 
101 
102 

User 
userld assword 
aftab Aftab57 
mina c 

Rasool Rasool2000 
Software 

sname fee 
Adobe photoshop 7 .0 2000 

Visual studio.net 8000 
;r,i~;T ~1IS"";li1.5_rS.,_.) 10000 

factor 
factor# use rid fdate 

I Aftab A'rl•f:l/•A 

2 Aftab A'r/•f:l/\ • 

3 rasool A'r/•0/\ • 

count 
25 
30 
21 



factor software 
factor# Software# qty 

1 100 1 
1 101 2 
1 102 1 
2 101 3 
3 100 1 

:..\..!.~ ~b- J...l ~1_,; Jl:i; c}t:...t ..sl+!j~ J:. ~ ~; :r JU.O 

..s;~ ri 6.... J:. ~ ~.;~ f' JJ :.):. ~j~ r · _;s't..1.> J '' Jil..1.> ~ f' :\ u~ti 

. .J.:S' ~ 

M 1 

I ~_j~ 1~0>-------ll..__r-='___.-
(1,1) (11,20) 

1.> ~ ~ ..s.f ..s.r 4:.i ..s.r .iA J :.):. ..S.J" r )S"l..1.> J ~ Jil..1.> ri f' :r u~li 
.:..)b ·~ .r. 

M 1 

........._i.S.r__-I --0-1 ('-:' 
(1,1) (1,3) 

. .J.:S' ~ ..sj~ ~:. ~ 4"" ~ Jit..1.> ~ f' :r u~li 
M N 

.--~--I i--~~ 

(3,N) !'-=' (3,N) 



i.:r..' ,~ ~ .s );, 151.r. .;, r-~ i :M .d.k:'J J;, ~ ...:......1 r j'i J .:.-1 M:N ~'J i.:r..' 

:..L_~ ~ );, j4 ..:,, J.J-A'. 'J ~') 

M 

(3,N) 

N 

y • r-
(3,N) 

~;,.,,=:-_,.. ~ 4 IJ "..cS' if i.>J4" ~IJ ..L..4 l:M ~I; J~ ~ M:N ~IJ 0?-1J..~15l_r. 

-'¥ J ' ~ ~'-'¥ J-W. ..L..4 ~ _,. ~;, .,,=:-_,.. i.:r..' ·r--? i.:r..:.f...6:- "i.>J4" rli ~ ~ _,. 
:..Ll.L Y • I -1 . r-u-

1 M M 1 

.--,-~-:_1 ----t::~;j------11_"_~~ 
(3,N) , (3,N) 

(1,1) (1,1) 

l 1 
.--~----1 t--~---. 

(3,N) ~ (3,N) 



(l,l) M M (l,I) 

1 1 

~ 1 
---~ 

(3,N) (3,N) 

:~o.)f.) o~~ J'f~ Jb:>Lw ~ 

J ~j4 :~;b ~I; ~~..P-" Y' J~ 4 ~~..P-" Y' lf.-1.~,,:.f.S'" ..::.....!.~ r-.J JJ~ ~ r-.J ~~..P-" Y' 

J..ol J..}S' ~ r j'J ~ ~I ~I; ' ~ )> J~ r-.J ,~_;4 4 ~I; ;~ -

·r-!5' ~l...01r-.J15l+f }.J ~I; ~j4 

J..ol J..}S' ~ r j'J ~ ~I ~I; ' ~ )> ;~ r-.J ;} ..s..r 4 ~I; ;~ -

. ·r-!5' ~l...01 ~ 15l+f jJJ ~ I; .s..r 

( ... -~ fli -~ OJl.o.!i)~ 

~)> ;~ J ~;b ~I; r-.J 4 ~~..P-"Y' lf.-1.~,,:.f.S'" ..::.....!.~ ~j4 JJ~ ~ ~j4 ~~.P:"Y' 

.I'~ r-.J .I';~ ·r-!5' ~l...01.:,,T 15t+f jJJ ~I;~ ~I J..}S' ~4 ~ ~;b ;I} ~I; If.IM 

jl )a:9 ~ ~j4 jl ~ .I' ~ ~ ;~ ~l_,;f.S'")("'!ld~ ~ ~ ~ o;W ~ ~j4 



o;W ,..:..;~I;.)·('"!".) V""l....:z.:>.I .)~ ~ :;W ~ .J.::S i..s" ~j4 0T ;.) 4S' ~ 

: (.) Y. ..u.l_p. ~I .J$ ~ l.f.:; ~ ~j4 

( •.• -~j~ rU-~j~ 6Jl.o..:i-,,,J 6Jl.o..:i)~j~ 

M ._:,;. ;.) J .);b ~I;~ 4 ~.)Y:-.r ~I . .).Yi..s" ~~ .s.J" JJ~ ~ .s.J" ~.)y:-.r 

&:.,_ .S.J" /' ~ ·r-:5' ~t.-;I 0T ~'+.f }..J "-!I;~ ~I .J$ ~4 ~ .);b ;I} ~I; ~I 

:('"!".)i..s" V""l....:z.:>.I .)~ ~ :;W 

( ••• -~.1° fli-f'I'} &Jlo..!,-~.1° 6Jl.o..:i)~.1° 

Team 
team# 

1 

2 

3 

4 

Coatch 
coatch# 

100 

101 
102 
103 

:('"!".) i..s" V"" 1....:z.:>. I 

( ••• - ~j~ ~..JU' -r,,,} &Jl.o..:i-\,,,} OJl.o..:i-~j~ oJl.o..:i)~j~ 

:J..;S' ~ _j JJI~ ~I .ti.,,.:. ~ ~ ~ .5 ;.) ~1.r. 

Pl ayer 
tname team# player# pname 

-1:--' 1 1 . \; . ~ i.r! ....., J" • 

.;,t:l,r. 1 10 i).)l.P J,....) 

b) 2 1 01k~' 

ISjJ~ 2 6 .)ljT ..r Jr." 

Game 
team# Cname game# teaml# teaml# gdate 

1 .)'.) c.r.)r 1 1 4 AT'/•0/•0 

2 ~~~~ 2 1 2 AT'/•0/•'i' 

3 ..r)..,A; 3 2 4 AT'/•0/\ • 
4 .)'.) L.P.) 4 3 2 AT'/•0/\ \ 



:.:......I r5'b. J._.) ~l_,i .Jl.. jL.. ~ ;~ :T' JU.0 
.~.;1~ ~Y:-:-J ..c..;lS' 'o Ji'-'-~ r- ;~ JJ .xS l.S" ;lS' ~ ~ ;~ ..c..;lS' r 

(1,1) (15,N) 

..l:..o; IS"' f> J J J.!. 4 ~b o~ J'. 1; .J.,_ ~ ..c..; l5' ..l:;;- ~..r.. .l.a ..l:..o ;lS' ~ ..:-I .§-

.---~ M 
.~ ;b .)'!. .l.a ~ JS'l..l> 

(O,N) (0,1) 
~--~ 

M 

(0,1) (O,N) 

~)> JJ..l.o:- 451+,f ;._, "'! 1;' ..c..;lS' ul-1 J$ ~~ JJ1..l.o:- ;\:>L.. ~ ;b_,...i ~I j.~ ~~ 

J' ..l:..o;lS' 4.S~~Y":" .r J ..::.-1 IS.~ ~I; ~I A5' ~T jl ·r-5' ...;i...;1 y ..l:..o;lS' ~ M 

~ ;~ JJ..l.o:- ~ ~ ..c..;lS' ~~Y":" .r 4.Slr. ~~ ;~ J ..c:....A ~ r- J'. y ..l:..o;IS"' 



J J~ .:.r-1" ..s'+.f} ..J ~ if:" JI> J..}5' ,Jly ": I; ..i:.. .J IS" J J ~ ~I J..}5' ~I J ;.l '(""!;/ l.S" 

-~if .UL.;\ 

(15,N) l 

:JJf~ Jt>l..i 4! ~~ 
.l.)b ..::..5 r- "12h ~ .).) ~ ~ ~:>y;:-y .:>_,;.l.S" ~ JJ~ ~ J...Y-~ ~.)y;:-y 

":I.> J.lie ~> ~:>y;:-y ~I J..}5' ~ \j~ ~ .l;b ;I} ~I; ~I' ...)_;,, ;:> J 

:~.)if :> ~ ~ o ;W ~ ~ /" ~ ·r.5' .Ut.,.;I .:,T ..s'+.f }..J 

( .. . •U- .. . 0 Lo..:i) ... 
~. ~J ~ 

jl ,.;,b.) ~ ~ o;W ~ ...\:.,.;IS"/"":.:> Yl.S" ..i:.. ;IS" JJ~ ": J.~ ..i:.. ;IS"~.) Y":" Y 

l:M IS.~ ~I;~;:> ..i:..;IS" ~:>y::-y c)~ ·r-?if d.A:; .... I ~I J..}5' 01.,.:s:- ": c)T 

:r-s-if .Ut.,.;I .JT ..sl+f }..J ": (_r.....\.o ~.>W)~.) \li ~~I; 0T i)..ol J..}5' '.l;b .:..5 f-



d rt epa men t I emp~oyee 

dep# dname emp# name mana2er# 
l ISJbl 100 .:ilJ ..}JT 102 

2 ~ 101 l.SJP .:.r'" 102 

3 u3L. 102 .:ilj) c..r..' 104 

103 ~.;J_,.,.J 102 

104 1.Sjl~ ~ Null 

!G.-il i.S':" ;I> .J..)S' employee JJ~ ~ ~manager# ,employee JJ~ ;~ :.f' JJ 

o~J>~~p 

_,la;;;:; 4 . .J.::S i.s>I)> ~ ;:;;y ;;:; ~L...;~I ~\....~-':Air. J.iS' d') :\ ~p 

:J.iS' i.s>'> I; 0 T \SlAo;:;b o~ ~ 40.).? r-' JI; ~ER ;b _,...; J..) .:r.:il_,i ~ f 
,;:;_,:,.If '5;1~ ~\.... ~1 \SlAd;:; o~~ ;;:; ~T .:..~ 4$' l.S""'l:>..!.t ~ :\ ~~li 

-~41.S"" J_,; .);I_,.. jl d; 4. J ..r...Y 'I.a~ 4. 0 .x5 ~ 4. ~j4 4. 0b f J'S' 



1J ~.)...i..:.. ~~ ..:.-1 ~ 0bf .JIS' r- J .).Jb 0bf .JIS' ~ ~ ~ ~ r- :r u,;li 
. ..W.~o.)}' ~b./.JIS' 

M N 

(l,N) (l,N) 

r¥ '1,_____ ~lt----11 ~,,~,~ I 
(l,N) (l,N) 

(1,1) (1,1) 

l.J ~.)..lA:.e ~~..:-I~ o.x.:5 y; T' J .);\.) o.x.:5 y; ~ ~ ~ ~ T' :'(' u_,;li 
. ..Ll.~ o.) }' y; 

M N 

(l,N) (l,N) 

r¥ '1-~~~[·~~I 
(1,N) (1,N) 

(1,1) (1,1) 



o~_,; fb . ...L.!.4 ~I.ii <.Slo~_,; 4. J ...L.!.4 ~b o~_,; -.1.::o;- ..:-I ,?.... ~ fb :£. u'3li 
. ...L.!.4 ~ _,; IJ <.S::...U.::... <.SlA"'""~ ..:-I,?.... 

M 

(O,N) 

1 I 

(0,N) (l,N) 

~) ...L.!.4 ~1.,.l; 1.5.J..,_j4 rJ:!' 4. J J..!.4 oe.!.b .J..,_j4 -.1.::o;- ..:-I ,?.... ~ fb :o u'3li 
. ...L.!.4 o::. ~ <.Sj4 <.S::...U.:.. <.S~ J::. ..:-I ~ ~...i4 fb .(...1.:::.-. <.S~ 

M 

(O,N) (l,N) 

:~IS" 1 :M ~IJ J::. ~ IJ M:N ~IJ ~I 

M M 

(O,N) 
(1,1) (1,1) 

(l,N) 



.slo;I~ ~ ;;, ~ J .J.:5' .:..5 _r. ~ ..slAo;I~ 1 :. .:-.I .:.f.-... ~ /' :' u,Sli 

.J.:.:5 if .:..5 r-~ 'f • Jil.l> 0 ;I~ /' ;:. . ...0::. ..::..5 _r. 

N 

(40,N) (O,N) 

:~if 1 :M ~11 J:; ~I; M:N ~11 If-I 

M M 

(40,N) 
(1, 1) (1,1) 

(O,N) 

..lj\~b ~ ~ 1 :; AS' ~ sl.r. V""~I jl ~ /' ~ ..:.-I .:.f.-... o;I~ /' 1 :; :V u,Sli 

..sl.r. X ~ ~:;14::- o;J:; iJl.r..1..s~ o;I~ 1 :; ..::.-1.:.f.-... ~ .~_r.f JL..i oj!~ if' y 

.:; _,.;, i)j r J;, ~ ):; ..sj4 lf-ri. 0 ]! ~ ..sl~ J;\S"' ~ o...l.i .r. y ~ ):; ..sj4 



1.510~ ~1) jl n>2 4 is..li-n ~IJ; u-=:J~.l;IS' J ~;.l . ..:.......1 is..li f ~1; J.' :f JJ 

~1; J.I ul; )>:- _}'~ j1 J:b ~ . ..:.....I '-:-'IS' J.I ~ -l>- j1 c_;I> ..s' .x.5 ~ ~ 

• ..:.....I o...I..!. _,la;i .r° 

(l,N) (l,N) 1 (l,N) (l,N) 1 

(l,N,.__ _ _..,... _ __. 

(O,N) 

M 

(1,1) M 

40 1 



:~o.)f.) o~~ J'f~ ;t>l..i 

~1.:...1:t 4(Jbf;IS' jl ~'~.;A~ ,;,_,_!.IS"~ JJ~ ~ J..~ ~ ..:..._;,_f';y 

;,~ ~ :;w ~ ;,);, .6' ~t+:.- ~ ..:......... jl fair"' ~j4 ~ o.l:.:S" y; 'l..r'-Y 

:~;,IS" 

(4.o~..\ij C!~-~ fU-~ o;l.o..:i) ~ 

(~ o;t.o..:i) uf.); Jlf" 

fa ;,;,,.- r'-lci f fa );) ~ JJ~ );) .6' ~l+f /;.J ~ (J\,b f ;IS' 15\_r. 4 vP i 
,j.l> I; (JT ;IS' 0~4 ;;, ;,;b i./}.J ~ ~ (Jbf ;IS' JJ~ 0.P.- ,..:...;~I;;, . .J...!.4 

(~ OJlo..:i) ow;r ~ 

fa ;) J.J'4 r'-lci f fa );) ~ JJ~ );,, .6' ~ '+.t /;.J ~ 01.f 6 "* 15\_r. 4 vP) 

,...J.l> I; 0T ;IS' 0~4 ;;, ;,;b J:,..J ~ ~ o.l:.:S" y; JJ~ 0.P.- ,..:...;~I;;, . .J...!.4 



.,.t;.4 )a;;);.,.- ~tcif )a;;;)~ J_,~ ;;) ~ ..s.l+f :rJ lf.J 0t~j4 sl.r. J..?' ..f) 

-~ ~ ._:,..b-1; 0T ;IS' 04,~ ;;) ;);b ~;.__, ~ lf.J ~j4 J_,~ 0y::- ,..:..;~I;;) 

:(":"';)if ;) ~ ~ ~;W ~ ~ /' ~ .;) _,:,,~ ~ J_,~ ~ J..~ ~ ~;) Y":" _,.. 

(~L..i JL..i -~ C.¥'~ -~ fl.i -~OJ~)~ 

:;)_,:,,..s- iJbf;IS'-~ J_,~ "-! J..-Y iJbf ;IS'-~ '-=5 r ~;)y:-.,.

(~ OJLo..!i-~ OJLo..!i) ur~_,r-J'S" -~ 

:;)Y...s- ·~Y-~ J_,~ ~ J..~ ·~Y-~ '-=5 r ~;,y:-_,.

(~ &Jlo..:i-~ &Jto..:,) o~ji-~ 

:;,_,:,,~ • .x:S "*-~ J.,~ "-! J..~ • .x:S "*-~ '-=5 r ~;,y:-_,.. 

(~ &Jlo..:i-~ OJLo..!i) o.J.NS" ~ -~ 

:;,_,.!...s-o;I~~ J_,~ ~ J..~ o;I~~ '-=5 r ~;,y:-_,.

(oJf,e &Jlo..:i-~ &Jto,!,) OJf~ -~ 



15lAo )!. ~ ..lilclb ~ ~ ~ ;~ C' ~ ~ ..:-I §- .J..;S' ~ .i . ..:-I .U. Y..r' 

if.~ oj!.~ ~ ~ ;~ i.Sj~ i.Sl.r. ~ ~ .:-I §-~ ..li~ ~l!... ~ J ~ 

if-~ o)!.~ ~ ~lw\ i.)bf;lS' 151.r. i.S./v..~ ~ J ~~I;~_,.. JJI ~ ./v_j~ 

I; i.)bf ;lS' i.:t..~ o)!.~ J~ fl> J ...l..!.~ clb ~bf;lS' J~ ~ ~ ~ J ~~I; i.)bf;lS' 

~ ~ ~ ~ i.SlAoj!.~ ~ ~ 151.r. o;I~ ~ )~ ..:...,..I§-'~ . ..li~ 

.r- e e ...... ...... .< _ • ""' cl~ o...1.¥- /. I; ~ ~ IS' ~j J i.)b .r JO Q ~ ~ ..:-I .:r-- ".>\!.. ~ .r.? Jl..; 

i.:r..' ._;.....1 .J..}S' ~ -~ .r.f Ji-; 4.e l:...1:i if-~ 0 )!. ~ !'"" J i.)b f) lS' i.:r..~ 0 )!. ~ !'"" ,..:....,..\ 

:...l..!.~ ~ j>J 'f fl> ~u. ~~ JJ..b:-

film 

film# fname year subject 

1 ._r.;T ..rJf' 78 i.r4' 

2 l.S' 83 J :>lj.l:i-- i.rl..::.:-1 

3 /'} 77 J:>~j.1> 



people 

id name sex bioe:raphv 
100 ._,il_e. .JJ.i.._} m 

IOI ~I>. .fa m o.JJ-) _,>IJI .Jl . ..l!. ..I!_,:.. .JI.If' .Jl H"TT' Jl.. .Jl~i>- .fa 

•.• ..:..iJ ~1...1.Jl c>L._,:.. ;.Jlll ~ ~_,:.. 

102 is! I::- J .;-:>- m J:.-:11 t_.;u ,1 . .A.!. ..I!,,:.. m-. Jl.. .Jl .;!::-- ,.;-:>-

.•. ._,ib .f .J'S' ~.) .Jl .J..J ~ \...; c,Sl. _,:.. J u-4:-J"t..s"llSI 

103 li;;c) -1:- m 

104 c,Sl\..s. .J~ m 

105 .JI.If' ~..\A z r1:i .Jl c.Si4 4 .JI.If' ~l>-. ..::.....1 .JI.If' .Jl 'T'O' ..I!_,:.. .JI.If' ~.a 

••• ..l!. c.S~J4 ~ .r l ), .Jl:-:5'" c>liT .Jl.l:J.-

106 1...0.)~ m 4 ,lljT .~bjl ._r.14 U'""l:.!.;IJ.J ~t;,.Jli ":}J} 1...0.J~ 

.:}J} ... 1rvo. ~l rP ~ Jl ,:,1.r..1 c>l...:.:- .Jl is!1}'.;1J"!" C-"' jl;,T 

107 t..s"Jt....J_;#. z 

108 .Jlv.- ,}JT m ~.) J_,i ,1 . ..i.:. ..I!_,:.. .JI.If' .J.) IT'O• JI.. J.) 04.r."" ._;JT 

...• ~I.) jl 1....:.:- ._,ib .f'JIS" ..,-i'-:J 1.h:;'"IS" l.S"'"'J4oli .r. 

109 .I:--- m 

~J.Y. 

110 ·~.Jil..w> u' - . m 

111 c),;,- m 

~ 

112 ;;:J.;.) ~ z 

film director film writer film actor fil 'd r 1 m orov1 e 
film# id film# id film# id role film# id 

I 102 1 102 l 107 J_,1 1 111 
2 108 
3 100 

I 103 
2 104 

I 109 r-'.) 
I 112 

3 100 1 112 r-'.) 

3 105 J_,1 

3 106 J_,1 



award 
award# Ana me 

k .jb .f J'S ~ft. 

f .... ~~ft. 

zl ,Jj JJI ._,!.A; J:. ~j4 ~ft. 

z2 .:i.; r J:> ._r..a; J:. ~.;4 ~ft. 

ml :. J" JJI ._,!.A; J:. ~j4 ~ft. 

m2 :. J" r J:> ._r..a; J:. ~.;4 ~ft. 

festival 
fes# fname year place 

1 t"""'~•JJ:>-~ 78 ,Jl.r.,1 

2 rJ~ OJJ:>-1.....:.:-- -..i\>. .:,.!.>:- 79 ,Jl.r.,1 

3 r>"" OJJ:>-1.....:.:-- -..i\>. .:,.!.>:- 78 .Jl.r.,1 

festival film 
fes# film# 

1 1 
1 3 
3 1 
3 3 

2ran t 
fes# film# award# id kind result 

1 1 z2 112 J !>.:ii r-1t:. •.J...:.t J'; 

1 1 f 102 ~J~tr=-- •.J...:.t J'; 

1 I f 103 ~J~tr=-- •.J...:.t J'; 

2 1 z2 112 Jl>.:it r-1t:. •.J...:.t J'; 

2 1 f 102 Null l.J._..lilS" 

2 1 f 103 Null l.J._..lilS" 

2 3 ml 106 Null l.J._..lilS" 

3 3 ml 106 Null l.J._..lilS" 



'o.).? r-.) IJ ~T ER Jb _,...; ..l.!.~ ~I> o~b ~ .).) J..~ iJ.:ilj ~ ~} ~' ~ :t' .J?.P 
.~~I_). I.) ~T 1..SlAo.)b o~~ 

~ 1..S.)..U.:.. I.SU. ~b ~ .J T' .J.) .J.5 IS" ~ .c;.!. J ~ .J.) (+:.; ~I.) T' : 1 u,_;1.i 
. .J.::S' IS" 

M 

(1,N) ( 1, 1) 

M N 

(1,N) (1,N) 

:~IS" l:M ~l.J_,.) ~ IJM:N ~l.J ~I 

M M 
l ~ 1 

if J.) ..._, ____,,.K/-1.,.______., cl J 

(l,N) (l,N) 
(1,1) (1,1) 

J_, ..l.!.~ ~b_ .).F.'-' i.J"J.) ~~~I;;:..._.(. .. ~-1.Sp) i.J"J.) tf .;A 1.Sl..r. :1" u,_;li 
• ..:.......! '-"' .).) tf ~ ~ J, .J'..J"" (+:.; '-"' J.) T' 



M 

(1,N) (1,1) 

/' . .) _,;.:. ~l;I Sl,.,1 4. .J .) _,,!. ~l;I .)~I ~ ~ .l:z..., .f ..r' ;.) .;> ..:-I ,§-. i; .;> ;.) :t c.:,,_,;li 

. ..o::; r.J""..Jx I; l.S"" ;.) ~ 4. .J .J:5 v-!.JX I; ..r' ;.) ~ ~ i} J ,_,b ;.) ..:......I ,§-. .) l::....I 

N 

(O,N) (O,N) 

:~l.S" 1 :M ~I; J.) ~I; M:N ~I; 0!-1 

<fJ' 11-1---'cf(;)Hl ,~, 
(O,N) (O,N} 

(1,1) (1,1) 

N 

(O,NJ (O,N) 



{O,N) .___ _ ___.{O,N) 

M N 

(O,N) (O,N) 

M M 

_,,..,.i, 
1

1 ---§___.I ~J' 
(O,N) {O,N) 



u 

M (1,1) 

l (l,N) 

.i,;.,!.; 

l (l,N) 

(1,1) 

M 

1 
(O,N) 

M 

(1,1) 

l 

(l,N) 

l.)"J.) 

1 

(1,1) 

M 

(O,N) 

(l,l) 

l 

(O,N) 

.)\:....1 

(l,l) 

~b 

(1,1) M 



field 
field# 

l 

2 

3 

st 
st# 

8001 

8002 

8003 

8101 

8102 

8111 

8112 

:lAio~f~ o~~ J'f~ Jt>l..a 

(dJ .JS"-~,_), Jl..i-~f~ ru -~~'~ o;~) ~'~ 
(d; ru -d; .JS")~; 

<~'' ~c.,; ru-c_,; .JS")~)~ c_,; 
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