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X oles L (Left Outer Join) > wisnls @
Sgw Lgl_CbJ.sLt cd..b.s‘) 99 )| ‘Snxw Do LgLQJ.»L’ » °9>LC as uslﬁa U”‘ L~ S GLUL Do ssle
Wigd o0 3)lg Olgz 0 NULL ji0lie b ool Wigy (o2 o abail, 5l gSois
KL sl b (Right Outer Join) ceul, wigwl b
..\Js.wb.c b)b g.:|3:> 50 NULL ).’OLM l.s 0L Dgus oo w‘) C\.Iaa‘) )‘ ‘5"’“"‘“’ Qg LSLQJ"L’
Dgdoe Joli | e g el el 90 40 P slas L (Full Outer Join) JolS wigul @

1Sl dly w50 b Klos ol dsgome—£-¢
Jol5 Slles L 5l LT dcgamre 45 Lo ol 4 aiiies slice (S g1 e355h o0l = lae slo Shas oles
5 Doz oS acgezme (nl 05 ol acgerme cnl Slo Ko cins g5 (oo 1) SR8 Ko j2 9 o

s el

{Select , Project , Union , Minus, Time }

D3 A5 Le 48 geze ol bods (i a sla Shes &
R1 N R2 =R1-(R1-R2)=R2-(R2-R1)
Rl1 N R2 =(R1UR2)-(R1-R2)U(R2-R1)

R1(Y,X) + R2(X) = R1[Y]- ((R1[Y] X R2)-R1)[Y]
b Slos ol S .0-F
Dol sl L, RST S

RwoS=SxoR
(RwS)wT=Ro(SwoT)

! Semi Join
2 Semi Minus
® Quter join
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3- H Al..Ap (H Ai..Aj)( R ) = H Al..Ap( R )

4- 0 ai=w (R ) U 0aima( S ) = Bai—a (RUS)

5- 0 aiza> (R) N 0ai=a(S) = 0412 (RNS)

6- 0 ai=a’ (R) - 0ai=a’( S ) = 0pi—va (R-S)

7- TIALA, (R) U TTALA, (S)= TTALA, (RUS)

9> 9 v Silwaiay F-F

L a0 Lo DBMS I 5 5 30 .Cosl catn $3050 Conl i g, plaS aSlaiins Jobs o)
o dine [y o dag> 5wy 50,5 hLalS 5l L3 aS o ls 5924 (query optimizer) s> g oy jlodiy
2,5 ool 5 aelsd 5l lgs oo gz 9 (luding 08
3,18 6 i Caglyl ()l 4y anms bl Sogy Conl (See 4z pa ) s 5
oS o Jlsie globo s a1y oS 5 glabo s Y
e plol o Slas pla 5l 5095 5 23S 5l 5oty $in Ses Y
S 8 Fgaals 5 1 g 050 62080 g plrale Ceols (ol Wign Slee (2L, 5 I -F
Aol BoA 51 pin Jus AcoB Gldacs 5L 5,90 aladl> g Loy Co]

® [T (ITia(...(ITLa(R))...))=I111 (R)
&l aly e 3l Jlo 0 V-F

L cowl oo syl s 50 ol [l au 2K Sl jo 1) 6, cladad oy FoisS ags Sledbl SSL .Y Jls

c3e20 Fly oy lagz g wp w0 sl alal) pe 5l ol
S (s#, sname , status , city)
P (p# , pname, color , weight , city)
J (j#, jname , city)
SPJ (s#, p#, j#, Qty)

J...S - ‘)”Q|)'Q3“)-QJLL§L® 035).‘3‘ r:l.o.s JAng_)L.j)}—\
Ocity =210 ° ()
t oy |, P2 aslad I80iS ags ol - )
HSname (6P#= ‘PZ’(S oo SPJ
TS gy 0T ankd oMl aST SE0S 4y el - X
I Isname ((6¢color = ‘&T ‘P)oo SPJ) 0 S
oS oo g |y Slabid pled o smn ) SES agd olul - Y

HSname ((H(S#, P#) (SPJ) - HP# (P) 0 S)
PSS ed dgd 1) P2 axdad o5 oS a4y elwl - F

Hsname (HS# (S) - (HS# (6P#= ‘PZ’( SPJ)) S
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as,e s e 10 Glosem b lied e 0 00iiS At G lawgs a5 0uS jastin 1) Jladad olels - O
D9 (50

ITpx (SPJ oo (Bcity = 0l “(S)) U Ilps (SPJ oo (Bcity = “0l,& “J)

b =S Jg‘..\.? L;I)b aS Ju)..f.‘).b.- o ‘) SSb ‘;L.Lo.c .L:.,;u)o &{Lc)&:‘ Sb S0 Y JL.o
branch (branch_name , branch_city , assests)

(law 19 cdunds g s pU) ESb dirds

customer (customer_name , cust_street , custr_city) e s bl (s i CU) & e

account (account_number , branch_name , balance) (835750 onds pb ¢« Lo o,lad) Gl

loan (loan_number , branch_name , amount) (pls J2e camd ol cply o 5le) ol

depositor (customer_name , account_number) (Pl o)l 0 s Pl Sl Lo

borrower (customer_name , loan_number)

(Cbo)wcéﬁhr\»ou\.};(b

branch-city

account

account-branch

depositor

customer

customer-nante

borrower

amount

branch

branch—name

account

depositor

customer

account-number

branch—name

customer—name
account—number

customer—name

customer—street

branch—city
assets

balance customer—city

loan borrower

customer—name
loan—number

loan—number
branch—name
amount
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sl abaly po ) ookl b sl enly g s iy diges @
Pl |y LoV Sl Glgals seled— )
Oamount > 100000 (loan)
el AL e UV S e ST algaly opled Y
Hloan_number (Gamount > 100000 (loan))
:MJ%\),UJ\JQLQa,u)aﬁgﬂs@gﬁ:ﬁ@w@u— v
chstomer_name (borrower) N chstomer_name (depositor)
oy L1 a3 5 ply (655 0 amd 53 o1y Sb ke ples alul £
chstomer_name (6branch7name: ) ( 6borr0wer.|0an_number= loan .loan_number (borrower X Ioan)))
oy | Ll a8 g 63k i 3 4T b i plad el 0
Q1: [lcustomer_name (6branch _name = ‘s ,s0’)

( 6borrower.loan_number = loan .loan_number (borrower x loan)))
Q2: [lIcustomer_name ( 6loan .loan_number = borrower.loan_number

(6branch_name = “ ¢ ,sL” (loan)) x borrower))
:@,91,.u;\;w;,@L;uw(,w,;gu,&“sb@gpﬂw@u— 1

chstomer_name , branch_name (depositor oo account) ] Toranch_name (Gbranch_city =+ 4555~ (Dranch))

b o 3o Sy )lf ‘_gl.tb;l.o.c A-¥

PGl oo sl Sles winjls Oldes plodl gl 0ols oL Lazes jo )15 o
g Slos o
il gy e o
Gis Sl @
o d aalol jo. a5 5sl co wl )3 115 gl 1) Sledbl ZMlol 5 ablol (bi> LISl adls 4o o Khae oy
S ealeS S0
TS Jos N-A-E
oSl ISl jo Sles cpl ojle o ml,8 1, Sledlbol Jglos 4y Sledbl o )57 adlal Sl Ko )]
D0 1) 13 Oye0ed 4 o oals 0438l

Jooz & jlaw S (o380 )

Jsoe onl & 50 Joux 5l law uaizr 99381- ¥
= dS cewlahl) o> OleE gal, 1ol o aS clllr e T U E Ohg0 a4 e IS S
P O g 8 o Camnd I Jgux led @ |y aoeil a5 col Cluill [Sloe #8lg o 050 a8lol T 4y valg>
VLY
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aSolnl Azadi axd jo Aligly A-973 o )leds b ola ) Jlie
account «— account U {(“Azadi”, A-973, 1200)}
depositor «— depositor U {(“Ali”, A-973)}

Gds> Y-A-¢
o Bi> Joe glakal) > 0 095 oo LSS Jolax g0 Sledbl 51 Sl e Bd> Cypa Slos oyl
Dgd ooyl T T—E &0
S B | Center sl 4 by e Ol Jooo 5l oo s ) e
account «— account — G punch name = “center> (@CCOUNt )
DS Bl 1y legs Voo v 5l 2eS sla plg ledlbol Y Jlis
loan <« 0an — 6 amount >0 and amount <1000 (Ioan)

WS B> 1y 958 et sl Gl 4y by o Oledbl plod oY Jle
F'1 <= O pranch city = “0azvin> (@CCOUNE DX branch)

Iy < Hbranch_name, account_number, balance (rl)

M3 < I1 customer_name, account_number (r2 X depositor)
account <« account—r,
depositor < depositor — r3

Sl Pl F-A-£

)5).’)9.»_“:&&5159‘&.‘: .0)9]‘540 w.m\fa).;)lf 6‘).’ ‘) Jjb&:)é 0l oJ.~>~> ULC)LE‘).M.U Q&A‘)ﬂ"&d|
RGN (_HFl,FZ,...,Fn,(r) Oyge gl akaly o jo e,

A2 g o, O 1) b Glus slod . Jle

account « naccount_number, branch_name, balance * 1.05 (accou nt)

! abaly Slowlzoe A-F

abal) o Jolae it a5l a5 col gl abaly Olas o abal, 4o Sldes plosl GG 51 6 500 g4
oS ol gl alaly, SSL LB g b abal) (55, Sldes bl sl 6,500 (Bl sl alal) Slewle ol
oy o0 sl abaly 5l sl abaly Glanil sy p3Y Sllee ()] jo (ta 3)ls (sl dsg; pf) ey U 2l
09 o0 Ol Wl i3l (SsSz 5 955 (oo gy 09 2Lk b &5 4zl i ke 4 0gd ool
298 oo Ol a3l 90 o sl alal) liwle
"l LU gy, Slowloee— )
"o loase 9, Slowlre— ¥

1 Tuple Relational Calculus

2 Domain Relational calculus
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15 0T 1 a3litl 0 g0 318 s 5 ok =oKUY Lo 551 e (51 bl Solslowe 3l o3bizal a5l ooy
S s 1 b Alpha 0L 587 Gl )87 bl .3 87 0l (sl alaly <UL (sls alaly (g5, Slhes plal 51
LOTOS o o5 4 aS Lb 1 b Alpha 5l < 8 Quel ply L5 lada o 5 (55l o5l al o 4 2l
Cesls Alpha gl esly & s
b Sl Aty Olusloms . -4-£
4SSl (g e (5 e 000 3525 (BB b suiio oL ) ot poie S (LU (sl abal) Sl o
4Gy e sz SLebb Olen (il plia (oo s sl iy 350 0 435 ol &S5 51 5 3lie

Pl 5 Oy ge QUEL OL 53 a8 5 S L ar b |y (U ke Sl dlal

Range of SX is S
RETRIEVE (SX.S#) WHERE SX.CITY = TEHRAN®

Slwlo o i L ol ,§ o S Gl b polas a5 el SRb e len SX e bl jo
Coo )l B &S 8,8 samlive oo 6\51 oS ale> ‘_,’JLC-)LE‘ Sb calizre slpalisyo O‘?sgs" Iy &l alal,
09 g0 Ol ol bl ) Dlawlne ;0 05250 bl pualae (S 4SS jsb & L) 0 all (oo () ol
Ol {tIP (1) } ©js0 @529 o sl alal) Slaslre 10 0085 (o0 oiiny Jlo iz SS 4 o
B Slos . 1-1-4-¢
J‘J..:‘)L.GSM;)}ML@T‘U6&‘0&3%;&?6‘@‘)&@@)3&}3
AuS o plo a5 0sd oAl T E T (Q (1)) &ygo g 0)ls 5929 Lo 4 \Lgag_?sﬁ.w .
S o G Q (1) Lo ] o as oo vgmgt LU SO JBlas
= Oln a5 05l ealiy VEe T (Q (1)) &jso 4 gl don gl glne o Ysjlio@)j.w J
ol L1385 Q (1) Lol bbb ass glpws
J—-ﬂb-ub}_& dac)\.@_;ﬁ&uo‘)bfd"i))ju\i}ﬁ@&ij}é\@b@@bﬂ&b@)ﬁj)a‘wq
st false U gtrue ol (Sew Shle ol oL
3505 OWEXISTS (6593 5 3 ¢KaS 0 Ol 5 o1y FORALL S&Kan jsm:dgi <
FORALL X(P) =NOT EXISTS X (NOTP)
Pl (oo S00Ss 4 bos BB s sle (hg; 4 jem 90
FORAII T(f) = NOT EXISTS T(NOT f)
EXISTS T(f) = NOT (FORALL T(NOT f))

FORALL T((f) AND (g)) = NOT EXISTS T(NOT (f) OR NOT (g))
FORALL T((f) OR (g)) = NOT EXISTS T(NOT (f) AND NOT (g))

1 Exist quantifiers
2 FOR ALL quantifire
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EXISTS T((F) OR (g)) = NOT FORALL T(NOT (f) AND NOT (g))
EXISTS T((f) AND (g)) = NOT FORALL T(NOT (f) OR NOT (g))
FORALL T(f) => EXISTS T(f)

NOT EXISTS T(f) = NOT FORALL T(f)

B 9> 9 wy OO dao ¥ 50 DY gesme Ol Hd colatl! ¥-1-1-¢
o O35S e ogom menle S (e 10Kl 0 ) g g Olus g ST 0j5e 50 (LS (SNl ST
o 81 abal) Slolee SaS L 1 Loy

| mar Ty oo VY ee e oVl e pls pls lhee 5 ond ol el oot Jult el | Js
{t| t € loan A t [amount]> 120000} Fly
ey |y Glogs AV e e (YL sla ply olet Jlgw
{t|3s eloan (t [loan_no] = s [loan_no ]| A s [amount ] > 1200)} Fely
Wy S ol s, b ol b ally a5 apmay |y Gl i ol Jlges
{t | 3s € borrower ( t [customer_name | = s [customer_name ]) Fly
v Ju € depositor ( t [customer_name | = u [customer_name |)
Ahle SSb o Clus o2 g ply o2 a5 S 1) Sb i ol g
{t | s € borrower ( t [customer_name | = s [customer_name ]) o
A du e depositor ( t [customer_name | = u [customer_name] )
e U olzialBl e 48 5 48,5 oly CENEET aed 5l a8 a1, byt ol Jlgs
{t | 3s € loan (s [branch_name | = “center” Fly
A Ju € borrower (u [loan_no] = s [loan_no ]
A t[customer_name | = u [customer_name |])
A A v € customer (u [customer_name | = v [customer_name |
A t[customer_city | = v [customer_city ])))}
B35l Clus Qazvin ol Sl ples o a5 auaas 1y Sb yie ol Jlge
{t| 3 r € customer (t [customer_name | = r [customer_name ]) A &y

(VY u e branch (u [branch_city | = “Qazvin” =
d's € depositor (t [customer_name | = s [customer_name |
A A weaccount ( wlaccount_number | = s [account_number]
A (w [branch_name | = u [branch_name ]))))}
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ol e gl dlaly o b B ool Sl g Sl diad g, (g ol Slsloes—
cddslee (ol alaly Slewloes 5 (gl dlaily - ¥
2SS @ Blasl LB Ses (gla ddaly 1 geate dasly a g Ll gl daly JLST| 93 2 ¥
il o O 55 ol 51 eSS

el YL Olisdan 05 g0 diadig,U Js 4 (ol dasly Olewles 5 e slgls- £

thad (! Glo pod Ne-F

S Sl o ) pg Sledlbl S

Employee (employee_name ,stat, city,street) Ao, S (pb, Camdg, o, yLL)
Works (employee_name ,company_name , salary) I5( a,lS o, o8 0o pb, 5o oyl 5m0)
Company (company_name ,city) S i (el o)

Manages (employee_name, manager_name ) (a5 6L, aw pl)

Paams gy sl abuly o 0l 4 SYlge 4 jeSde SSLw axg L
oo, 0l Ol a8, s aS s |y Slaie )5 ales canlil e 18 5 LLS oyoly salul Gl

(0503V/0) 355 o logs Veofo e Vb G g xS

5 9S o LS 3l 58 LIS S0 oS (60 lod 50 45 aaa | Jlaie IS pled Slasiie o

0 o V0.5 ,ls ol

0 yai) il S8 0 e S oliilnae a5 SULE g 0b sles o a8 waw |y Shie,lS bl (2

(o005 V) oo yiolidlas,oV e 1) !l a8, lpoe Gea> (o
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sL by b uglu’&f

.doddio V-0

15 S50 &5l58l 5 Jsmame b g Cewl (gl alal, MLl SOl g5, LI (gl o lbiul 5l < SQL
g od oyl IBM wliadiss sy ;0 138+ ams blsl o,k sl SQL . oS o slaty o1 51,5
S9) 2 o 9 98 S3bw ool R s 0U 0 IBM (sl 592alS (55, S5 (oliie 50 )L ol 51
3,9—0 SQL o5 Jad pl jo .0l g3lw ooly )50 WY game ¢ IBM o (6,lv &Y sams 3l (gousin gl
International Standard Database Language SQL ] oo, pls 45 <l SQL 2 L SQL 92 oy
B SQL S oo onliiul Jgoz zMasl 5l gl alal, yoicie 5 abal, Pdlaol 55 gl SQL .wil o (1992)
5 Jawgi Lo ,85 g Cowl o Il SQL den (I Lo lo (g0l alold JolS™ ol abasl, Ly G a4y ol bows
3,90 sl Loy ools sla ol L o jaip a5 Cawl ous &3l,l 5.5 SQI-2003 6L 4y o lasbewl b5 51 gagas
Sy 5 (ODL) b osls ciy yx5 b el 00 LSS sdas i 59 51 SQL ol el 428,55 15 solaul
DMLY s sols L ,l5
SQL ,5 (DDL ) b cols iy i oS! .Y-0

b Jgoz cyymi 5o a5l (oo b ) Slpii 5 (asls (Jglar Bl (a3l (Jslaz iy o5 Jols plS>1 (]
0y et ol gle g g3, Y Gl S35 5 Jgar sloaddS gl olie assls e i ol ol
1l 25 o5 4 SQL s e auls ¢l

35 o yaseia N )8 Lo &S b Jub b S1,8 4k, ¢SS Char (n) e

Ndsba Sl e dsb b gla aiy Varchar (n) e

RGSON P U P J:S\JL{\HHJf\b,xgdjbpdum)élearcharZOJOracIe g e

o slacl Int o

S5 olacl Smallint e

- solael o 18, slawsd g Lod,) olows iSTas p g Liel slacl Numeric (p,d) e
Double , real

! Data Definition Language
2 Data Manipulation Language
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Ced, N Bl cds b g lacl slacl Float(n) e

= B 500 dols Lo «Dygo ol 0 a5 0, IS 4 ald oy a5 lel o wilgs o NOt null e

Aol asls null lode wilgs

Jlo: 2001 -7-27 e
ceele Gl glp Time o
time ‘09:00:30°
time ‘09:00:30:75°¢
ol 9 7,6 Jols Timestamp o
Timestamp :* 2001 —1-27 09:30:27 .75

Sley sl 0,90 Interval
interval ‘1’ day s Jke
. L 55 wlsldate / time / timestamp ,;slie 4 ASl g Interval sl

S350 0929 ley g 2Ll sla ools 5l ol Zl el ISl e
extract (year fromr . timel) e
o)l 09z 5 plej g gl Al hous el e
cast < string — valued expression > as date e
gl Allgl Sl ) jeiws IS0l gl aS o ls S92 g s dld s ISl SQL 92 5 e
CREATE DOMAIN name type
[DEFAULT]

[CONSTRAINT]
CHECK(...)

Kledd G w5 Oy s 4 ACCOUNtTYpe 5 Dollars st aels :Jke
create domain Dollars numeric(12, 2);
create domain AccountType char(10)

constraint account-type-test
check (value in (‘Checking’, ‘Saving’)
Jolus (i & Ol ygiws N-T-0
1298 (oo ooliinl 5 H5iws I s a5 6l
Create table r( AD,,A,D,,..AD,...,
(integrity—constrainty))
dol> Zao als ;o (glools g4 Di g cunl 1 (slods (0 aols Cuto pL AT jo cddaly plir ™
WSl Al Jgor il Jle
Create table branch
( branch — name char (15) not null ,

branch —city char (30) ,
assest integer )
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gl iy o Cumsl by Lyogaze @
enot null
ePrimary key (A,,..A )
d S salym L s ald gl Ses5 sb 4 |, Ot NI Gl Lol oS
D9y 0,5 4 wuls e wldS (o x5 gl Unique s
®eFOREGIN Key (A,...) References
as gl )l a5 wuS o s References a3 b goiS o asrine |, >, 0lS FOREIGN KEY jsius

255 (o0 Dyge ez plaS

(Jle
create table customer
(customer_name char(20),
customer_street char(30),

customer_city char(30),
primary key (customer_name ))

create table branch
(branch_name char(15),
branch_city char(30),
assets numeric(12,2),
primary key (branch_name))

create table account

(account_number char(10),

branch_name char(15),

balance integer,

primary key (account_number),

foreign key (branch_name) references branch)

create table depositor

(customer_name char(20),

account_number char(10),

primary key (customer_name, account_number),
foreign key (account_number ) references account,
foreign key (customer_name ) references customer )

Drop and Alter tables fglus> pui 9 Bd> .Y-Y-0
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ol sl Lynull jlacie atal, Glebl coles duoz aols Cio (0,5 @lol b il Jgom j0 aols wlis

Alter table r add A D
Cho Bi> Jae 10) jaiwd (pl WS 0 B> Jeux 3l ], anls can  Alter table r drop A giws
Dg god (Sloidy Sledlbl LSS iy lawg (anl>
B3y oS el Cio & g5 i sl 2 Alter table 1 Modify A NewType g

SQL 45 b ssls b5 a1 Y- O

tals sl el b IS (gl bl Hsws Hle= SQL s

SELECTe
UPDATEe
DELETEe
INSERTe
b ool b 3L plc>1 ) -Y—0

A soiws ol S G LG SELECT jgws ol g 0,10 0529 (ob3b sl p oy oS> SO Ly SQL o
il oo 25 058

select Ay, Ay, ..., A,
fromry, o, ..., Iy

where P
[ Group by columns ]
[ Having P

[ORDER BY A, A,]

oz Jobes 52 g gy gl o dus 5l ooliias] & jgo y3casl byt Py o alaly b 1 5 aols Slao o A;

HAl,AQ,...,An (op (XTI, x...xT))

Oler Joleo Where sel> o lie g cwl gl alaly > 1o 5 Joe Jolro SelECt jgiws sol> o )le
Hlabe jetws ol e SIS (F ol i 35T o
Gl alaly anls Glas plad Joleo seleCt gol> 0 (F) Sle @
6 S5 polie Bim sl 130 ail (6,1,S5 sl 00ls (g5l 93 5 oy 4z Cawl Koo SQL ,5 @
co G select o ol | distinet aals

WSl o 2 sl akl,

Select distinct A,..
From ri
28 )5 aalgz alol (6,150 polie i select law all aalS” 1 oolisul & ygo o @
2,5 oolaiwl jif g g— g+ sl ,Slae Joli b, Olle 5l ole oo SElECt gol> 1o @
Select S#,P#,Qty*5 from SP
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Sgd S 5 5ot gor cand b Wl o a5 05, 0,0 by where oyle gol> 0 @
5,5 eolaiwl ol oy between & Le jlwhere gol> byl o @

Select * From SP
Where Qty  between 2 and 5
VNV FRCW B R Gacees o lpl i as olo plyo,less . Jlio

select loan_number
from loan
where amount between 90000 and 100000

Ll adaly 5150 G palol> diie 4 998 03,51 from & jle sol> Jgo wim
load,borrower sle alayl, o o palol> . e

select *
from borrower, loan

select customer_name, borrower.loan_number, amount
from borrower, loan

where borrower.loan_number = loan.loan_number and
branch_name = ‘Center’

B syl vgzgas oylae looliwl L anls Slas |y g daljouse (6,135 oU G SQL o @

] ) O gy jgiawd
Oldname as new name
L ¢ Oldname newname

g oo iy 25 AS Aol 5,k TFrom slos o jle o LU slo,s. o
ey |y lialy dlee 5 Ll plg ojleds ) yitie olusl - Jlie
select customer_name, T.loan_number, S.amount

from borrower as T, loan as S
where T.loan_number = S.loan_number

b1 e 4 Sy |y Slads olul . ogE 4o abuly K o palols ey LU it 5l osliul .l

Lol piio 7,5 h olad (Sl ol

select distinct T.branch_name
from branch as T, branch as S

where T.assets > S.assets and S.branch_city = ‘z 5°

aolo asC STy (Hg5 i anls dest ol Ll o a5 Jy50 50 waipn by 0550 aols

Sepas Lall
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select distinct customer_name
from borrower, loan
where borrower loan_number = loan.loan_number and

branch_name = “ 55 o’
order by customer_name b 4y Gl

_ gl Shee 90 gy LSl fl ol 09y s Ll gollas g Lo and, aslie 6l SQL by yo @
6‘)‘" _Underline Ceadle 909)L;A)L§4_,w)))))md;&u C;‘)"/ Qo )0 Ceode w‘w
9 0,5 4 SIS e sl

e
Select *
From customer
Where CustomerName like ” W %“
ub‘ ol r.'.':-Wﬂb 4§ &L@JT&S{“/W” 9 Y| aM)LGTW \; SSL@TG’%W%
Select *
From customer
Where CustomerName like ” ¢ %"
AL C e oo )ldpww5wbw|od)>mbbla>45@b gs"’l‘“"
Select *
From customer
Where CustomerName like ” c¢*

5905 0l NOT LIKE 5l LIKE sl ) olg5 (o 99 Sz dalgiir 3llss pac 45 50 0
55 o plowl || Slae Loy SQL o o 4, glod] @

Intersect & ,le 5 glaiz! sl UNION & Le .ai)ls 0529 SQL [ 55 53,85 ¢ STl 5 gloixl wlles
SO sl adaen SLol 6,1 S5 e ylan aig, o0 )5 a4 L Slae (ol eXCEPE & le o STl 6l
«UNION ALL (sle a5 s SQL o Lsl wigis o0 33> EXCEPT L 4 INTERSECT UNION
casle o (BL 6,1, slaylan T o aS sals ol EXCEPT ALL

538 b 2)ls Clas S5l 53 b il 485 ol SBL o b o amy 1) (Gt oolal  Jle

(select customer_name from depositor)
union
(select customer_name from borrower)

Ayl Clus g Wil a8 5 pls ULy oo a5 daay |y Sb i selul . Jle
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(select customer_name from depositor)
intersect
(select customer_name from borrower)

Al a4 S5 ely Jgails Clus SOL o b aS saay |y Sb i solul . Jlis

(select customer_name from depositor)
except
(select customer_name from borrower)

SQL yo (O 63!93

503,5 Jros alaly b (g S0 polie 51 i (55, @l cnl 515 399 55 mez g SQL o 0
SURC N WRPOCF TSR CH R SPSVR ARV PR v

Oeibe dnle gl avg -

o035 o cpoine MaAxX, mMin - -

polis fgee  SUM -
polas olass count -
ey |y (655 e and Glplas (995250 5 Klee . Jle
select avg (balance)

from account
where branch_name = ‘Perryridge’

Aeaas |, Customer alal, sl LU sloss . Jle

select count (*)
from customer

Aeadly &yl Gl SSL o oS gL i olaws . Jlis

select count (distinct customer_name)
from depositor

Group By

09,5 Joaz ol i diz b SO polie el 1) Jgaz 0) o slans ((slod )5 ) penlss go 0S5
09,5 55 B 3 50 Slesgiw 5l S i jlade S sy 095 2 50 95250 (Sla 5T ALl AsKs prmled sun

Sgr o o3laiwl Group By giws 51 15 cpl slol ol asil gos
0ols gt polie cow p 1 From ales 5l as oals ools alayl,y 09d o Sl Hoxws o group by o le

S35 o Lzl o 2Tl gz nl 9 SELECT o5 olSiT 5 03,8 sz 09, o

Al |y asd o 0 b i ol . L

select branch_name, count (distinct customer_name)
from depositor, account
where depositor.account_number = account.account_number
group by branch_name

oo yalls Group by 69,5 cecd jo cinl ez milsi 5l )15 select jgins o anls Slas : 4SS

Cand ooy e Dygo ol o aiil
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Sgu o0 odlaiwl having wjlie 31 09,5 jo byl (piild @ ygu0 )0 .45

ssWhere jis asilbes 05,8 55 0T i 5 LT o GrOUp BY L adues 53, Jizus sline Having

AL (oo o

Sl i Ve e 505790 5eSiles a5 sl o ] (35250 (Sile 5 Dlnds olusl - Jlio
select branch_name, avg (balance)

from account

group by branch_name

having avg (balance) > 100000

355 somamad 0lg od duslie Joo j0 Wglee G laie 4 NULL jlado b 5,95 5 ,0 SQL %
IS o,Le 5l STl ams i 2o IS ol Hlas 0,90y ;0 NULL (6lyls laylans o
DS o0 9,55 5 NULL ladie b et olS5T 03 oolawl NUL L
el NULL ;oNULL (655 obb) Jos o ams

L,S eodislily awls i OT 45 NULL pslis b sl COUNt(*) jou ro pls el *

select loan-number
from loan

where amount is null
Dy el ) @193 Olg Ls.od.l.o.?j‘ a5, 0925 b (6,500 63‘93 , SQL slo ases =TI

SYSDATE LN TO NUMBER VARIANCE TANH
NEXT-DAY SIGN LENGTH STTDEV COSH
FLOOR REPLACE TAN
MOD | RTRIM, LTRIM COS
EXP LPAD , RPAD SIN
POWER CONCAT SINH
CEIL TO_CHAR
P Sk oy

090 1y (st pedlstn o ja. all oo K ln G900 st n b OB Ol el ) (S
e Sl 5l 5o 58 Glogz 5 oon wsS o0 £ G O & enled gike oo (Sl
9> g oy So J3ls 0 a5 el Select —from-where s> 5 oy ojle SO aSailb 0 SQL o

Sgl 00y 54
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olie acgarme Soy a5l 6 e w853 (o j1)lS 4 ol &9y Ll 055 (5o s 55 Vs
00,5 oo ooliiwl IN Slee 5l jglaie ol gl .89 s
Ayle Clus pog ail 48 3 plg SOL jo o2 a5 daay | Jb e solul . Jls
select distinct customer_name
from borrower

where customer_name in (select customer_name
from depositor )

shls ki IN Slee ol> o8 Lt paol a5 sl opl 55530 Shae 5l solaiwl jo oS olSS 51 (S
35 Olee a Saiw o 5l 238 Gy 10 Bl (oad 5 All Glew sy 9550 st b gaien (st SO
0,5 ool

518 (635 e anl 13 pls oo g Clu o2 4 weaau | Sl i selul . b
select distinct customer_name
from borrower, loan
where borrower.loan_number = loan.loan_number andbranch_name = ‘center’
and (branch_name, customer_name) in
(select branch_name, customer_name
from depositor, account
where depositor.account_number =
account.account_number )

o 1) ST L s oo B aisS ag oleds ¢ Jlie

Select S#
From S
Where city = ( Select city from S
Where  S#=°S1’)

Sl lade SOVL (28 692 5 on o
2,5 osliinl 1 (o2 U 5l (28 Slogx 5 n 0 Ol (0
eSS )0 05 g0 Cundg laie peuySle 3l LT Cumsg lade aS suaay 1) SEALS a6 led : Jle

sk

SELECT S#
FROM S
WHERE STATUS < (SELECT  MAX (STATUS)
FROM  S);

Al b (peid e Olad 1SS e 5l gl glils a5 sens 1) Slad bl Jlis
select branch_name
from branch
where assets >( select max(assets)
from branch
where branch_city = ‘Qazvin’)
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ALL § SOME (sl ,Shoe 31 oolitl b SQL 13 (51 42 goseo duglio

L ol jop 45 ol ooy ass 55 ALL g Some sle Slae 28 slo o 0 (6l degozme dslie 51y
g asgorme yolie S5 L dwslie gl SOME g, (o0 )5 4 <>, = <=, 2= ,<> (ol annlie sl Slos
.09)‘54»)[54.3440.@%»%[.5.@ LQ‘)"A"

Al i (peid e Ol 3l can 3l ol olls oS seas |y Sl selul . Jl
select branch_name
from branch

where assets >S0me
(select assets
from branch
where branch_city = ‘Qazvin’)

09 ALDg p) Ohygo ) Glewp (ol LS
select distinct T.branch_name
from branch as T, branch as S

where T.assets > S.assets and S.branch_city = ‘Qazvin’

Al i (938 e Ol den 3l L olle oS seas |y Sl selul . Jl

select branch_name
from branch

where assets >all
(select assets
from branch
where branch_city = ‘Qazvin’)

(=some)=in g (zall)=notin :,ls a>g

(=all)£in 4 (#some)#notin Ll

EXISTS b (£ 8 gyt S Dlg> 009 (& & b (& Sl (w2

NOT & ie g abl ot e st g olosSy] 51 01,8 oy T o e EXISTS & e o5
A5l g s b iy lesS T 51 IS ey T Jlaie EXISTS

exists re rz@
notexistsr< r=9@
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Al 1P 2 andss O wiS ag alul s Jlis

SELECT SNAME
FROM S
WHERE EXISTS (SELECT * FROM SP
WHERE SP.S#=S.S# AND SP.P#="P 2’)

sl g Select ... ) Sbsy 4 ST sy STl Comys 5,0 515 SQL 3 EXISTS & jle o
.
100l oy JUo 3590 10 oo OISe
S 3 o 850 348 Byl i 955 ) SPS# )3SP 5 655,655 15S ss )
sl (Al IO g OT il 03 87 b s o gl w5 o S Jser Sl a0
Olaa i alh dia o das ploil ) Ligy Jos ot &5 Sl line 0l 4 SP.SH=S.S# L ooy Y
sl B g o (&5l ad 3 51 42anEXISTS ol o8 s opl 51 5 o
Aol Ol cpgid s Slas plad o a5 a1y b ie olwl NOT EXISTS j gt JLio
X=Y=0 < XY il aisls S1as ails a>g5 gusly

select distinct S.customer_name

from depositor as S

where not exists (
(select branch_name
from branch
where branch_city = ‘Qazvin’)
except
(select R.branch_name
from depositor as T, account as R
where T.account_number = R.account_number and

S.customer_name = T.customer_name ))

UNIQUE b (£ gy S B 0398 b 009 SH1,5C (wyp

Lo b ghls ceyd olp iy slo Cly 4]y sl UNIQUE giws 51 ols3 oo SQL 4o
et B T 4o 5 0050 EXISTS & )Lie axliie UNiqUE &,le .05 o ooliil s el (g,

D9 )5S Sl (950 9 (S9m Siw 2
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adyle Center asds jo Clus SO STas oS saas |y Jb e celul . Jle
select distinct T.customer-name
from depositoras T
where unique (
select R.customer-name
from account, depositor as R
where T.customer-name = R.customer-name and
R.account-number = account.account-number and
account.branch-name = ‘Center’)

Adhle Center asd o Gl g0 J8las oS saas 1) Jb e selel . Jl

select distinct T.customer-name
from depositoras T
where not unique (
select R.customer-name
from account, depositor as R
where T.customer-name = R.customer-name and
R.account-number = account.account-number and
account.branch-name = ‘center’)

(o 9 (S$93) Mg Khos

£ oy Jalocine ¢ 59,0 W Slas .ol oals a8 )3 L 5J0IN Slae wigy Jos 5l SQL L5 5o

Sgey pd odl iy yai byl 13 a5 e 90 5l e ,sS ) (selad ol Gull paS ALl ge Jgaz 90 G Mg
il 23 S8 g b Wg les ;5w W55 (o0 )3 (o n )90 WS (o0 Fe

Join types Join Conditions

inner join natural

left outer join on < predicate>
right outer join using (A, A1, ..., A,)
full outer join

il NUll jlade Wgls oS 5 Wgm Jos )0 aler 0 dS oo Haiw polie Cunl (Sas gdlse (S5 50
Sigm Jeos y0 peslety aziliz WS o0 Bix ) bl S (M wigy See (Jalid iz o anil
gy (S oolaiwl Wgul 8) (2, wigm 5l el p3¥ ol Gioled 5o a5 0 50 sl lan Sledbl  olad
Sl ) 3525 Jol ()5 s 5 el 5l (215 Ws o 5l (2B Sem S8 4w 4 (215
S Az e ale Sles (pl o Sles o) 2

55 ks )0 1y Jolae . Jle
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loan_number | branch_name | amount customer—_name | loan_number
L-170 Downtown 3000 Jones L-170
L-230 Redwood 4000 Smith L-230
L-260 Perryridge 1700 Hayes L-155
loan borrower

loan inner join borrower on
loan.loan_number = borrower.loan_number

el Ry Spe (633)0)615|J Dgu )il.o&- .))SLQ.C

loan_number | branch_name | amount | customer_name | loan_number
L-170 Downtown 3000 Jones L-170
L-230 Redwood 4000 Smith 1.-230

loan left outer join borrower on
loan.loan_number = borrower.loan_number

loan_number | branch_name | amount | customer—_name | loan_number
L-170 Downtown 3000 Jones L-170
L-230 Redwood 4000 Smith L-230
L-260 Perryridge 1700 null null

loan Right outer join borrower on
loan.loan_number = borrower.loan_number

loan_number | branch_name | amount | customer—_name
L-170 Downtown 3000 Jones
L-230 Redwood 4000 Smith
L-155 null null Hayes

loan full outer join borrower on
loan.loan_number = borrower.loan_number
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loan_number | branch_name | amount customer_name
L-170 Downtown 3000 Jones
L-230 Redwood 4000 Smith
L-260 Perryridge 1700 null
L-155 null null Hayes

1SNl &b gt pl>1 .Y-Y-0
b odls bo> pl>! . A
10,5 oolazwl Delete jgiws 5l ol oo Jouz 5l bU wiz b S Bds (4l p

DELETE FROM R
WHERE P

L=l &y9me o Bl cpl Clls dx gy ol andlass Bds 1) Azadi aes sl Ol Sledbsl . Jle
delete from account
where branch_name = ‘Azadi’
VLYK Alvand e Gl axls sla Clus Gledlbl . Jls
delete from account
where branch_name in (select branch_name

from branch
where branch_city = ‘Alvand’)

S Bl |y aizd feS (505250 (il a5 ol Gl Sledbl . L
Dgs (g0 Sdzee Ao u,.i,l.m Slade iy Szl Job 0 gaied s dos Lo
delete from account

where balance < (select avg (balance )
from account)

(Jou ) dhaly <O o Sleblb b g bbb 0o 5 Lol ¥-Y-Y-0
@‘ﬁ)&)%}}bﬂb&f@f :;»J@Lp\d).b-ml)&l.@_b_l:u\j@|NSERT)}:..~:)\o.sLa.:.w\b
INSERT INTO R (ALA2....)
VALUES (VI,V2.....)

s dke

INSERT INTO ACCOUNT
VALUES (‘A-9732°, ‘AZADI’,1200)

INSERT INTO ACCOUNT (BRANCH_NAME, BALANCE, ACCOUNT_NUMBER)
VALUES (‘AZADI’, 1200, ‘A-9732")
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5390 Jgu sl ool sl eslaiwl b 7,0 51 Jlss

INSERT INTO ACCOUNT (
SELECT LOAN-NUMBER, BRANCH-NAME,200
FROM LOAN

WHERE BRANCH-NAME = * ¢ st ©;
adoly a d ol e g oo b)) 2y o 5l L8 lal Select from ..... jgiwo Insert ale> o
Jlzoldnsert Into tablel Select * fromtablel ,qiwo &jgo ol ol 0055 o0 )0 i 090
g (oo JSie
é)gf) grvet) ﬁb y-ry-vy-o
Lail oad ools bl 5lo a5 Joaz los )55, plad &jgo cnl jo .l 5 Ojga (oS> cnl IS JSC0

g oo 0010 ;i SEL ;o oall 00ls laie 4y Az
UPDATE TABLE
SET FIELD = & ,Ls
[ WHERE PERDICATE ]
15 dol 50 OT 05 40 5 0513 i 535 4 ) P2 aakas K5y Jlie
UPDATE P
SET COLOR = ‘JJ)",

WEIGHT =WEIGHT +5
WHERE  P#= ‘P2’

Y1 aS Ve gl ieS olaad g oS aslol asly &1, s b a8 Ve e b S3s (ol Sladad 59 . e

AS adlsl wslg
UPDATE P
SET WEIGHT = WEIGHT +5
WHERE WEIGHT =10
UPDATE P
SET WEIGHT = WEIGHT + 3
WHERE WEIGHT < 10

|J}-?"9J‘J-.’,.J-?°"L"")j-h’, CASEAJ&)‘OJLOJJH.:Q‘}:@M)Qw‘p.ero‘)[l.iuy.o&w).’4.«5;

Aol adll Ceal C oS Cb g

UPDATE P
SET WEIGHT = CASE
WHEN  WEIGHT >=10 THEN
WEIGHT + 5
ELSE WEIGHT +3
END

> b 9 SQL.F— 0

Wl (g5lme gl ddaly Leale 5 sl Koo sl alaly 5l iie a5 Cowl (gl alaly > 5l ol S )le ((ag0) Lo
S 3 S5 5l eolazwl b aS (g3lore adaly oy pad ISl SQL o 0 las 1) 593 pols oo 0,53 sl ools
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Sl g 009 0olo oLl dhate Jow 1 sidu Glaie 4 aS gl alaly e 20,00 092 ded o iy a5
Oty Sl ()les pogie 5l Ygone ainss (a)led 1) 998 (oo 0sd (Sjlome alaily S & j50 @ Ol 018
o oolaiwl 1 Heiws jlass i gl SQL o 0gd oo eolaiul 0I5 Jhas slools By ills 455

. d&.w
CREATE VIEW VIEW_NAME [ ( COLUMNI[,COLUMN, ....]....).]
AS SUB QUERY

u‘&—a—c a4 ‘L:_Q_‘a d_ila 09_4..\: t_s—‘” ‘).‘>| s g_.Q.:J.su ul.o) )b Aby).a E¥ 90 R 09....: < 03l SEIect d")‘b
55 darl e 5] 4 s A5 Y ol5 0 5 555 e (6,455 SIS 5 5 sl |y iy
Jbe

create view all_customer as
(select branch_name, customer_name
from depositor, account
where depositor.account_number =
account.account_number )
union
(select branch_name, customer_name
from borrower, loan
where borrower.loan_number = loan.loan_number )

L B ,8 ply 5l ael SO ol s do Jolds a5 09 0 iy o5 all_customer ol wyo G YL oS> L
Lol Ol lalo

N 30 Sldos LV -£-0

Pk (W

o=l 00 @le Cudgazme Lo i (pan po 2iz 50 0l (ISl (6555 Jl Tle ws (59, 2L Jes
= Select (> les 1) ((g5lxe aldDnl Jgao SO iog> cple kol SIVIEW g2 o )ls 8925 dio)
S oo o ol sl

Jle

select customer_name
from all_customer
where branch_name = ‘Center’

L byt shaie ol sl 5 a8 o Syl o 5o oS 0 1y )] s sl Yo oS> 51,2 s
RCCL PP S S U PPN C N Z g P PR VIO AR PSS WA S K ¥ e
s Jke
select *
from all_customer
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2,5 ol 1) gl

S b |y o
create view PQ
AS select SP.P#,  SUM(SP.QTY) AS TOTALQTY
from sp
group by SP.p#

Select avg(PQ. TOTALQTY) as PT
from PQ;

(s (539753 395 )t VIEW 338 (Gilv 0 53 Oldes (o
=3 45 5,10 0529 olaasd S0 ol a4 i il el 4 LB SQL o a5 LB laayo ples
LS oo el Awd 90 4y Ygoma |y laags ol slosl ) Bas g s 2,0 Joe Wl &b 5l ol

() ilw s 4 Sllos jo S W86 slaays )

(I pdb) JSKew glyls slaass Y
il S5 510 lge an ;5 955 oo plail laays (55l plin 4 (lgie 4 35750 (Slo s o o5 ]
FeSe oo (oo planil 89290 o pin (g Sl (ol (dlate Jla5 Gl Se p b g S gl LB
ool 0 ile s 4 oy 0 WS oo sl abal) Glo ps 4 a5 Slaol ]

R 33 o ooy slae
s Ly Bl as Sl jo 5wl oad i ye Lo Joir G 59, ST el (g5l ple a4 LB (g0
ik Lo Jgoz 5l 5lel 5 (ateion (gt b Bl 58 s gty 9 2Bk L Jgoor 5l (pasd
e

CREATE VIEW  SUPC2
AS SELECT S#SNAME
FROM S
WHERE CITY =C2

ool ALBlo 1) jgiws oS (2,8
UPDATE SUPC2
Set  Sname = ‘****’
Where S#=+S2’

g 4lSs STyl e 50 (5,5 4 Sl s
UPDATE S
SET  SNAME = “###%°

! materialized
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WHERE S# = S2’
AND CITY =‘C2

vl @0 WS 4 ol pealyte oS SH9e 5o
INSERT INTO SUPC2
VALUES(S12,5N12)
Sgrg 4S5l LA 0 0iS o 59y yloe e sdudy STALUS. CitY (ygiw 50 ;0 a5 Cunl ] S 0y S

WSl alas 1 oL cumale acled 5l SO wiles o ] 50 canns gllae onuay ()

INSERT INTO S
VALUES <S12,SN12,....,....>

Ayl ik e g sduyy e a5 S g oo Sid yex (J9o ST ladss pgad (o
CREATE VIEW V1

AS SELECT (S#STATUS)
FROM S;

CREATE VIEW V2
AS SELECT STATUSCITY
FROM S;

wiil o S Jsaz s, s Jee ol Lale 030 50 1o 5 il oads iy Jgaz Sy (5, YU s 50,0
e 4 LBV2 oo o (7,0 J—s ;0 NULL value dles e ) Cenl g3l pBm 40 BB VI 0o
e A3 e ol IS B V2 s sl 53 ol ST Bl s g g VI s (55l
e 15 0T (55 1405 0 o5 o) S 5440 19879 il 33 O 5 Sl ST il e Ol

e

.Lg)l.J SV JL.A

Create view  V3(Pnum,sumQ)

AS Select P#,sum(QTY)
From SP

Group by P#

4 g Sl (5le ald S SUMQ ( pudiins e (30,591,0 Cae ) Sl (g5le Ald S (Gl 2
1 plonil Gl (oo8 Gt cnl (59, (o 455 g W g o)l Blite wld Jgaz (g9 aie

INSERT  INTO V3 (Pnum,SumQ)
Values < P11, 111>

s iy Sl 750 Jae 1. QY (gl a5 9 SUM(QLY) (5l sl (5 ,l0e
: (ugfj)u\:” Jos fol> s GilwplCa 4 o

d@m_fs_aué)é.wlowo))ﬁwlulwéjuﬁ@g&ﬁb%owlyﬁq#&b
rpmol aLils S alayl,

SX(S#,Sname,city)
SY (S#,Status)
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SX o SY=S

i s ol 215 s 5]
CREATE VIEW S
AS SELECT SX.S#SNAME,STATUS,CITY
FROM SX,SY
WHERE SX.S# =SY.S#

alS aldaly 90 ;o 0 Wsm j0 JBo 4ol Can ) Cuwl PP g 5l dign 5 maslo dgs SO YL s o
Srasgn 0g>g .00l g5l ple a0 COldes jo IS obbdisn iz Jol> slass (Cuwl Lol

Insert Into S (S#,Sname,Status,city)
Values (S9,Sn9,20,C9)

Insert Into  SX (S#,Sname,city)
Values (S9,5n9,C9)

Insert Into SY (S#, Status)
Values (S9,20)

gl sbyws o

IS by (ol odS 5o b 5l ol adal) ools olSGL 5o (LU Slidas oS 090 atd pdy Jol opl ST
(ol Danails o ds a8 as alal ) SO (59, 00l iy 25 200 Dy (pl 0 00,5 plonil Al glo 0l
S oo 3 ndy jef |y 5 S g0 W o ndy (oo 1) 3le 07033 Sliee il Lie alal,
S a8l ogv o (A
FK-FK (S ) dign Joe Jool> (o

Hs Sl (3l 033 Slilas glpdy, mpdn ) Gile 03 Sldes (Sl 2)lse ST, o 95 ]

SIS e jsbate pdy g slass s> TN it a9 LB 5 )lse ol 052
PSS (o0 (59w 03 Oiled I s (g5lw p5Ca 4 SQL/OZ 4o

. 23 JOIN 4 UNION ledS Jolss uls aiS oo et |y 203 0392 45 Jga> & le
sl Distinet Jols baadiww ol & Le Select cwd

caib gl Jgu SO el Lo from ceeld

. asb Having 4 Group sgl> asLs Select o Le

—

T S

D OIS
5 UPDATE 5 INSERT _|ac ds y Ly 45 ol (gl 355 0 ViEW 1o (55l plfin 4 okl )
555 Jloel ol i |y S gt b 5 iy Jlasl o S 53, » sl o DELETE
J210 30 |y ldgias (B 5 0,5 il plin 4 ] Ldgiw (pam a5 5l o2y (Sl cl view s Y
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0Bl odd iy pa5 55 SypeaVD o S 8 Jle
CREATE VIEW V5
AS Select S#,Status,city
From S

Where Status > 15
With  check option;

S V5
S#...... Status S#....... Status
SI...... 16 SI...... 16
S2...... 10 S3...... 17
S3...... 17
S4....... 15

¢ ams plxl 1) 55 Jee oyls G 5 LT .o,l05 0939 auo opl 40 S4 L S2 oosS ags

Insert Into V5
Values (52,18)

Sy > LS Ll 5 g 05 ge 0S50 1S5 el 1 020 1) 250 s sl (sl &g 00l o
?».\J.SO)‘S ‘) JJLM)Wo

update V5
Set  Status = 10
Where S#=°S3’

S e cpl i o 8 1) With check optionas ;55 b s can 10 (69)ls0 iz o
ol BT aS a1y a0 00isS iy a5 O le dawg ool Jlos! Camals (g5le oKl 4 g 7,0 Slles
Ngd (500, W3 (53, Slles

t o sl
! ools Plaiul pusli- Y
OS5 Ao sass peli- Y
0 0> (slo ools 5l IS )0 Faog ueli- ¥
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ol 5095 pilSo yueli- O
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s (o] Ll 0,56 bloe e s Glome e oliiws JL3 0 e ools cbilas e 4 ol
2 Sl pgpio b osl poaie 255 cawl o dol s e ools a4y sl Sae 457 (s0l0ug, ;o 5l (605 5l
SlS ml o b eols cblas dlue  cuasl jo aiiglae oSG 5l po b b calll a5 Jl> e
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95 ool 10 4SSl s o5 jle Sldas plosl 4 oy oI5 aSl 5l lacel] Jga g ol e yus
5 099 oo jlome )5 pladl asyl sl Gliedsl Jea> g el jlre )5 Oldes il jo s ools cbla>
= adoz 5l aS sl 7 ilae Casal 0)by0 salite gl al> ST o o Alas 1) s sols s g Lo

0 U 1y 259,090 Ol

szl g Sl sy a>n

Ko sle s

Ol cow slo Jus

Jole pacw Slsion
PN &S Sl Gledbl STL 9,0 Wy sols S sl UGl el conl 3l Eon (ol o as|
Sy el 1y Slilotel g 5ulg8 ¢y IS Gy lgi g0 DUl (ol alox 510598 co 23 SQL &l jgiws L

:ﬁ)lSD
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109
CREATE USER user
IDENTIFIED {BY password | EXTERNALLY}
[DEFAULT TABLESPACE tablespace]
[TEMPORARY TABLESPACE tablespace]
[QUOTA {integer [K|M] | UNLIMITED} ON tablespace]
[PROFILE profile]

ALTER USER user
[IDENTIFIED {BY password | EXTERNALLY}]
[DEFAULT TABLESPACE tablespace]
[TEMPORARY TABLESPACE tablespace]
[QUOTA {integer [K|M] | UNLIMITED} ON tablespace]
[PROFILE profile]
[DEFAULT ROLE {role [, role] ...
| ALL [EXCEPT role [, role] ...] | NONE}]

b jle! «
3 QT ) slm g GRANT oo 31 5Ll yols gl .canla 00ls oL (g9, Joe SO ploxl ol Lol
Dgu oslaiwl REVOKE giws

Grant <t j o o>
on <relation name or view name> to <user list>
w9d (g 00liiul j Sl 5l (S 5l So7ee Cond o
Select, insert, update,delete:
Dgl (g3 WS 09,0 Sl Jour 4 jerme ol el s ST jeme (ol gl
Dgds oo Joe p3 Oyee 4 ULU2,US )8 4 branch Jgas (g9, SeleCt joo ol ol y . Jle
grant select on branch to Uz, U2, U3
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97me 93 jgisd
revoke<privilege list>
on <relation name or view hame> from <user list> [restrict|cascade]
Jle
revoke select on branch from U1, U2, U3 cascade

ST g 5 5~

S SLedbl i 5 (s Sl da o Sliboe (60 Jols a5 Sl (pun g iy wxly (2515

L ST Slhgiws Vo ane g b (oo (5 02l Joo o 05> 50 (aly (Lo 50 o Sledbl SO
2 dpdn o oLk undo Lig commit | se S5 L 4 ;Lel (begin transaction) (zoS15 eg,:0 50w
FO)l0 S92y iS5 Wiz ST S egas

WS (2l az LS sy ©jgam 1) 215 S ol Slles b g aliy | g (b )

Sl ey, doms sgz a4 ol g
9 5% Oyle 409 ouiles LSy Lats b ST 55 090 SVl 590 ya DleMLT uilgs-
g oy Jligs 955, S S S JB

el allgs )b S hadd yosd Dyge )0 ST )0 Jes 350 (SleMbl 350 o Sledbl il ¥
BN TRE S
0y el ) gar ) Wl plgs oo a5 aille0,S )53 53 (S ez b (ST ol
o Slles &5 ke @ aitas 4528 BB pd 5 sl da 2515 (S lSpom ool (Tt
3,5 od L2l plaSomen b g Wgd (oo 12! “lalos b 2515
1, ool oSl iS5 Koo &lae ay i o i 1) ool oSl ()85l b 18T T g 85l S o
L P TRV S-S ST L 5| WLV | S P L DV | ES Wi
S TSy (555 0 pe S g s e K0S 5l s 2815 T lelaz (S 2
i 551 i aile oo (Bl SOl o |, ol T ab i pdy 20515 4SSl ) e sl sle (S e
VTR L INETRE
S 15 51 Jle -Y-1-0
Pl w8 JEe B oolas A Gl L, 000 s die mealst oo 05 23

l.read (A)
2.A:=A-50000

! correctness
2 Atomicity
% consistency
* Isolation

® Durability
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3.write(A)
4.read(B)
5.B:=B+50000
6.write(B)

Pl b ST eles 4 azgi b O jganl o
= o i 039, 5 ABgle £ al> po 5l LB 5 T alo e 5l ey ST ST 109 (o8l Cea B (I
A0, Cud SOb o Sl s a5 WS
STl 5o Olis cpl e 05 ol (iS5 g <85 18wl 0,90 (1S5 sl &ST o= i8Il
YR PR
cel ol ails |, SOb jo Olpess 4 olowws o3l S0 1aST5 G 5V oo g STl (z
o3l LSl g Lo 10 (s walgs Lol jlade 5l JeSAHB gaeme)ays,S dalss SSL o (655000
29l 25z e 1y oSl il plin @ (sl Sus sl 51
3 ghn o3zl 5 5 gnws I ST S pR 4 R ! » SQL:1999 ;5
begin atomic
end
assertion ygiws V-0
S8 00l ol (69, pudles o a5 el sl i b bl weols oL o (b o Dlel) ) lobl punilSe
SQL ;o 0g-i o i 23 00ls oL (65, A5 el ol Comals 9B oo A penilS () ol
09 go ooliil ;5 ,Sle 5l ol e s
create assertion <assertion-name> check <predicate>
2y for all aea gl sline a5 (6 500 4 L5 05d Jlasl bo LU (soled (59, by pulss o0 (89
B9 oo 03laiwl NOT EXISTS jl oslatwl b o Jolew jgws 31 jshate cpl gl .clls
for all X, P(X) = not exists X such that not P(X)

40_.»‘0 \ ...... doyybuw&&‘»gorfddlusamﬂ 'a‘sfk_i;l)wjb)bJLm

sl

create assertion balance_constraint check
(not exists (
select *
from loan
where not exists (
select *
from borrower, depositor, account
where loan.loan_number =
borrower.loan_number
and borrower.customer_name =
depositor.customer_name
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il yeS amd ol lplas (699750 3l ddan Wl a2 Slpaly £gee Lo

create assertion sum_constraint check
(not exists (select *
from branch
where (select sum(amount )
from loan
where loan.branch_name =
branch.branch_name )
>= (select sum (amount )
from account
where loan.branch_name =
branch.branch_name)))

: Juad 3! by poi A-O

PR i e ) s Sledlbl SO

Employee (employee _name ,stat, city,street) a5 (pb, Camdg e, LLS)
Works (employee_name ,company_name , salary) ,I5( oo,lS o, &8 0o pb, 5oi> oyl 5u0)
Company (company_name ,city) S i (el )

Manages (employee_name, manager_name ) (a5 pl, aw pl)

awed gl SQL by 4 oy OVlgw 4 55536 SSb @ a9 b
YU s> 9 0iS o)l5 abl, LBl e85 0 a5 s 1) Sloie IS ples Cwlil Jore 08 5 Ll oyoly (sl & il

(0,03V/0) 35,8 oo Hlogs Voofeee

0 a5 VB35 Cealdl 55 08 oaylS 5,00 S8 BLEIS S 5 aF (6 led 4o a5 apay | e 5 alad claseine o
63 ) s B IS oo (S35 oliilnae a5 SLLS g b oles jo a5 waay |y Sl )l bl 2
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View cdB sl ses Olys . cul pies o5 8 oS Gea (Sl 5l lidsis a5 wans |, LS selul s
(0 503 V/B)asS Lo

= Ol &8558 QLSO Goi> (xSl Sgbane b g piiin plislaia )5 (Bsi> (5:ke o5 s |y 2l 0 (olul o
(0503 V/B) (095 o oolazwl group by ;) .ozl

(o005 V) aupd ilplas oV 1) Sl nl a8 5 lhoe 3ad> (4

SSlo POSItION ol tos 1150 ;- La 10 8,5 o )3 ool 8,90 36 SO Lawgs a1, 5 e0lo oSoL-Y
i oy Ol s LS 5o Jlie plse 4l LS 0 gulS aalS g Sl g ot g
L, Korthg \ cséqg o Silberschatz «s ..l Silberschatz, Korth, Sudershan. : &g
13 g 009 ama> ISBN (ol )ls LS anas aseus jo ik P RGSVEY- TR Sudershan 5 ¥ Cuxdgo
s kol 08 51 a5 Edition

Person ( pno, name, street, city, tel_no, postal_code)

Book (isbn, title, date, edition, book_type )
book_author ( isbn, pno, position )
book_editor ( isbn, pno, position )

book keywords (isbn, kwd no, position)

keyword ( kwd no, keyword )

RA: Relational Algebra, (SQL/ RA/) :a.20 Fewly oo aiwlgs 0590 3l oolawl b 5 &Y lsws a5

[SOL] seaws 1) il 00,5 )15 0LS & jo S8l o> a5 S8 acus o den PO (Al
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[RA,SQL] .auaas 1y 5l 544 database oS asls Ll jo a5 |, oleliS gl (o
SQL =

RA=

I,” All abaut Database” 3 e L 45 oLeliS soaiungs g (Street,city , postal_code) ol (z

BV [REVERY

aS hhls 900,85 )15 LS G (g9, B s 4S5 jekay s |, (PNO g0) SBaiun g g 90 o,leds (o
[sql]..ocsl SLsS s

ot |y Lo alal, BLS colod oS LS QTL}JQL’.@ E/R loges s |, SLS ools oL slods (4



SSFAre 5942 oy L ools oGl Ak Jgol ()0 M=
X M
® ®
o a3 5 5o Jlo 5

doddo 1-1
NIPURETU SN PN R A PUSUV N TR PE ¥ RFCHIE R A
Slaols Slav az oo 0 90,5 2hb b gledal, 4> beosszge bl )l 5 e slaosls
5 bt slagul aly wolb glatul, SSb gl o5 asiwn (GVlgw 0)lge (pl bl aldls 3529 WL
Lol (65,05 a0 50 a8 Conl (ol 0,10 095 slabal, (slapimas ;0 a5 Glauss . asb asls Ll sl mmo
gk ly GBel cnl asl w00 57 (il e yo 5 Lol S j50 5 0 )L 4 sladasl; SSL a5 s (65U

Sils e (s S g ol |y ol e g 00 )5 2l 1) SO ol s Wil 45T s o
b oo b S g ol aidy ad ) oSl wis F b s g (s lail Sl ealal ) oles Cec
Gibw Jlop 23 V-7

Jleel b &Bly o . Sledlbol ST Jbsbo (o9 dine el 12 05l58 (6 o0 o Jlosl ] 2 5] el & Le
ool pelion S B3 IS @y S SN S Sl 6 e (b 4 wsile Sy 5l 9o 2
Ol Gl o g oad Sledlbol  S5g38l alS Coge oolo oL b jo aS sla g 5l 6l acgesme 4
&5 b o abal) 5l 5 Loy (bl ol 05l (o0 axiF 55l Jloy gl o lol o ool (e Lally,
o &S Jes bl o gllaal Cundy o sy JlogsT Mol 1iils (oo o by alail, sla (g lials
()5 092) et 59n b g Joo o pll )3 Sollacl Sl 90 b g Joe G plnil o9 Sl Wil
Bl o be il Jlop Slaal S job 4 el 5 Jlop b alal) sl b Jlegil &3 sl wil Slles 5o

b JbsT 5l & ol
Nigpl als Y
555 JBasls ol (sl e o b sl Y

b SKals 5l 8L sl el S Jlesl £

! anomaly



0ol 0Byl >l Syl Lyoys A0S

oS (o0 A 50 p) Oyge 4 1) SPC sl 6 alaly Jlegil pgebe yige Syo (sl laml jo
S# P# QTY CITY
S1 P1 100 C2
S1, P2 200 C2
S1 P3 150 C2
S2| P1 100 C3
S2 P2 80 C3
S3 P1 90 C3

o adal ol Lal oty oo 5 ANF Loy abal, T 4y a5 0zl oo (o0l) Sasl i polic alasly oyl
3, Jbogl Sllas

R Sy U ol Sl T2 ol el C7 Sl ST s (S7,C7) Dbl S 7,8 17,0 Jose yo =)
el 03,5 ag 1y (6l dnkad 4

5 Ngd oo hod (sl asgarme los & (LB lihie Joo S s 151 e sl plSim @ Jue p3 Y
ool o piiie (g3l plSin 4 o5

(el €5 ol Sl 85) 09, (oo ) aulgzml MLl (S5, P;,90) )bl i L s Bas fos oY
S 35 r b b LI S Ol 5l Fle i sla i e sl 55 SPC
Sldes j3DBMS (s, b (gl 4ol Dlas 4 alaly o 5o il atils obs daly ar edeie Slles Lo
Pl Sl (gl oy SPC adasly (sLgdleyT 55 s G538 Jleo s sl ol jom Jlo Ty 28 L oS0, 55,
Wl ot byl SouSy 55 p5Y b 5ob 4 (Cus g e ) oy 55 3550 55 SleMb i Sledbl bl
.qﬁw\eubjl;mmlaé@kbwu:ﬂ,:ﬁ,\:sw.s,ypﬁ)&blus)\,,{

03,5 =l 1y 5 oo o Sl oS 05 Ll ESSLesls oSSl 55 e aas ol 53 s e

:V"i'lf
Depositor Account
CUST _NAME ACCOUNT-NO BRANCHNAME BALANCE
ALI 100 CENTER 500000
REZA 200 KHAYAM 300000
HAMID 100 CENTER 500000
MOHSEN 300 KHAYAM 700000
SAEED 400 AZADI 600000
PARSA 500 AZADI 200000
ol sla JLogT

4.56.:53\..:@);&_1‘.\“\“““ S35 90 sAZADI 4 i LV o)\.«.&gL@jC): o)
ol (St b LS Ol Lo 0l

! Propagating Updating
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Seh oo A Gl assemme 4 hb ke fae ol a8 a5 Cenetral 4V ey Olas ani— ¥
Al dn ba e Voo Clus aiulgsl oMbl Bl 4 jonie oS Bis> |, REZA by o Clu>- ¥
29 0300000 xl g KHAYAM

(Jboy lizo zobaw ) Jboy gl 6 .¥-F

13508 Oy 5 D) Ol (o0 1 Jbej Caline - sha

INF INF -
2NF 2NF-
3NF 3NF-
BCNF BCNF-

4ANF ANF-

SNF SNP-
DK/NF-

23 o e 5 O e e (b gl (s 5 S

' U Slg Pogie 1Y

5 2SI RX 5 RY qaagiio g 0yl onl Siasls R alasl, 51X asls o LR alayl, 51V aols s
sl U R el Y ke o5y s R alad, 55 X 31 lhe 5 (sl & alal, Sl b s 51 i
LY aols cio X aols o pasS o Mol wiil o o ol Slio anly o Y 5 X s, ool
D25 4l Yy g (e 50)00iS (pnd Xy WIS g (s

Xl Y1 Z, :r-_{)‘-’ C))}‘,a;i\ 3
Xl Y2 Zl X ->7Z

Xy Y3 Z; Z—> X

X5 Y1 Z; X/—>Y

Xz Y, Z

! Functional Dependency
2 determines



osls oli’l., f‘)‘b Jg..a‘ B Ao

(Bl (Sl pgo iy 2
R 5IJ=b g0 j0 cdg 0 51 ki g STojls b Siwls R jIX asls can LR dal, 5IY aols cas
ool ails 300 Sle aoilb LS BB 9o ol 50 55 Y ok a5 ail atils g9 X Jlade SO
ulx]=t[x] = uly] =t[y]
bl A gl ASS g0 A Sl Ssly a pxd 0
= 0= 3L slo (Siwly pj Jgaz o Jls pleie 4 ahaly wiz b S5 0 ol 0 )lge Sl as
RIS IE P 65‘5 40 aS g

St o® Py o
G (ko] A/ )
sy FarlS Sl AQJY VoV
) Sl AN N
& sl (siaze ik AAIY Yo
oIS = sl

oS d L)“’)'{S
OO —> sl
sbwl =y

Sl Soe (o2l (Kianly SG 39, (o0 S0 5 00l ol slegaone i (sl (b (Snaly- ¥
g_i:b ..)&‘9.9 Jq‘y <* oalo cli;b C‘)‘b JaJ J.M:l; Lle ).iio osld oLi:l.: 39 9 Sy oolo oLi:l.: ‘_i: QS‘J‘?
Sl Gl 0 ool (Sl L1y 045 Sledlbl
285 s Spe abal; sl Ol oo 1) 2y 2B sle (Sls L
(s#.p#) = Qty
(s# .,p#) > city
(s#) — city
(s# .,p#) > st
(s# ,p#) = (city ,Qty)
1ndg ke 1y Sl (Sl i pgo abaly (sl
(CUST_NAME ,ACCOUNT_NO)— BRANCH NAME
(CUST_NAME ,ACCOUNT_NO)— BALANCE
(ACCOUNT_NO)—» BRANCH NAME
(ACCOUNT_NO)— BALANCE
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(FFD) Job™ b Swlg pagae ¥-Y-1

U (Sewlg XLY Slojls els ol SKwsly R alayl, 51 X asls cio LR k) 51Y asls cas
S o b Ll X asls cas ail ails b SawleX sloacgome 5l G g b (Jg ol ails
(S #P#) —Qty

(s# p#) —Qty

s#=Qty

p#=Qly

2 Sgo ol 5o ail R all, Lol oS o519 4 g uilS alS X 51 a8 ol oyl o,L81 5 4
Sl ol Kol XL LY o alaf, opl K dols Cais

(Al” G gd)onls” ol o %5
gasel R olS I X &jganl o X = Y il il R pY asls clas sles gl S
ol R s ils odS X ol&sT aisl FFD g5 51 Saaly (ol 51 . 0ie oo Gisled X 9 R &5

S@N (R (Kalg & &
el o (VAL s 5 (B (Sosls I X Y oSST 3L Xl (sl 4 same 55 Y S
3l sl as gamn 5 OT Coly Conw ST hais 5 S100 8 a1y ol Sl &5 K5 &ln

Jle Glgie .28 5 ams Koo b sl (Ssly Sl ol slo  Ssly Sl can el (e 4

Sy o e 5 s (5% P ) > (CiY, QYY) Wl g 5|
23,8 azasl) (s# p#) > Qly, (s = p =) —>city

|, i glioz ol LB F a5 Lls FD ales acgome il F alayl, b FD 5l gl acgome F 51 4

ol d 53 G gl s e Giales T L 5 i g8( oy e goma) F aegoone iy
zlicul lsd 5l 6l Acgamme 45T 8,5 O ygo i e Sl yiae, | Lawgs a5 ol allis ol
2,8 gliial sgz g0 (ol sla (Sils 5l 1) g0 (Al

Closure



s A5l T Syl s L3

Sl g 3T gl F-1-1

A 5 B Sisanl s wibA Gl lacgeme ;B3 5L eacls-

(AC) > (B.C) &ypanl o A 5B 5117 iulsil oacls - ¥

A 5C &ygpanl 3B C3AB 3117 suss sacls - ¥

A5 CA B &jsanl sA > (BC) 31 6 a0 oacls - ¥

A - (B,C) &5aul oA SC 3A 5B 31: glasl oacls - 0

(A,C) > D & 50! ;5 (CB) 5> Ds A B 31: " gows acd ousls - ¢

(A,C) > (B,D) &,san! ,sCoD s AB 311 oS 5 oncls - Y
ol Olao Hl e gosme <Ol £-T-1
Cdo SO L aS |y R dal, aols Slio pled degome a5 &l 0 p3Y o caisbla FD i sl acgorma F 31
5l acgazme ol pailed (e il ails Kials R abal, 1 A Skis aols Slis ) sl asgorme b anls
STobsals FPaslbw bl AT Gl o aaeds oo inles AT L1 T g ool A Jliay 1) anls Slaw
il )y Oyg0 s dwlore w651 10551 iy Sl (Lo 30) 00isS s A (1 0 a5 LFD

Algorithm to compute A", the closure of a A under F
result .= A,
while (changes to result) do
foreach p — yin F do
begin
if B < result then result := result U y
end
end
End

F={A—>B, A—>C,CG—->H,CG—>1I,B—H}

1. result = AG

2. result = ABCG (A— Cand A — B)

3. result = ABCGH (CG > Hand CG c AGBC)
4. result = ABCGHI (CG — land CG c AGBCH)

! reflexivity

2 augmentation

® transitivity

* decomposition

® union

® pseudo transitivity
" composition
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S il Sl ool oolo ) =E,D,CBA o= &la ; 5.9 . L
. QLM | ls ,»; FD FED,CB,A = LQ@LRKSI@\)W RVELI- JL..o

sl )32 R sl (AD)=> F nls Sy
R=(A,B,C,D,E,F)
FD={A — (B,C),B - E, (C,D) » (E,F)}
1) A— (B,C)
2) A 5C e

4) (C,D) —» (E,F)
5) (AD) — (E,F)
6) (AD) > F

Foocul ool ools 5 &yga F ol Sl g R=(UV,W,XY,2Z) aols> Sl LR abl, . Jle
DS dwle |

F={U-> (X)Y),X->Y,(X)Y)—-> (ZV)}
Fr={U> X,U>Y,X>Y,(X,Y)>(ZV)U=>(@ZV) }
e BT ASST g Sl WS WIAD s 0lzs A>D CD—-B ,AD—-C S 5 5 i 099 p03

g (Swl9 4 goxe 0T
20,5 o ol Joles atg dsgazme 0 | (Sl degorme S )l (o0 5 A 4w aelsd loslazal b
Wil aols Chn S hads  Suwly o cwly Ceons— )
gl Bi> L Coow jl 920 o s | ) BT a8 sho - ¥
20,5 Bl JSlal g 5 1,5 sl (Swly- ¥
mly 5l gl asgezme (il LU ass oo Sl L4y Koo sl 5l LaSiisly can hie Lol
Syl ey ) b Kily diea” a8 game alasl, oo
Ss] Sy 1) A (b (Sl asgazme L3 Jlo @ azgi bl
F"'={U > (X)Y), XY , (XY)>(ZV),U>(ZV)}
U o> Xy = u-x,u>Y
U—-(ZV) = U->Z,U>V
X)Y) > (ZV) = X, X-> (ZV)
X —>(Z\V) = XZ,X->V
Forr ={U—> X, u—>Y,U>Z U>V, XY, X>Z, X > V}
R (Kwlg 5lag05 1-Y-
Hogad ! 10 08 0 SIS e w8 A Ll ol lis jlogad sleslinl LTy ol Siidly )l oo
D9l (oa oy Amly Dlio 31 G e 4 Ll 1l ez (a5 930S (o0 )l el j0 aols lio
SNl Hloges by he ) sl (Swly 035 (558 i pS (o0 S 31, SPSHPAQLY) Jouxr il
el 5 O )yg0 4

S# (S#,P#) = Qty
Oty

P#
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' 63w Jloyi F-5

Jbeys 3005 e |y 35290 Jolar b g 05 (b ) (onlie ol (g5 (o0 53l Jlo 5l osliinl L
1gd plonil Jol e (6550 (Sl 55l
Jasz Suwly Glbls )l g by ools olulis- )
Sicly loged sy= ¥
poil ghaw o Jloy o8 4 Jga o= ¥
20,5 (o0 Jodx 4525 4y e a5 (il (60 Sl e Slie 4 3l Jlo
(INF) &5 getaw Jbo y dlayly 1§
Slegse Jla 5 & el p 3 bl bl 4 o Bl 4ol Slios ples pslie STy 8 INF I (sl ol
13 ol (Sl ol IS el &S (gla Lo a5 oS ST e Oy (s sl Je S
L oadal) ol pass el Jbo g Jol adaw alaly SO L8 0 ool says Account_Depositor alsl, . JLe
D9 435 alaly 90 4 Famls abaly ol g2 Jlagl syl Jlays Sl el 2529
9d Cuoley i buld b M(R), 12(R2) alal,y g0 4 M(R)adal ) G 4520 50
R=RiURs- )
r=Tlre(r) >4 Tlro(r) sim 930 TSl (Sane Gony ayzi- ¥
S o 3 s el e
FIRST : (S#,P#QTY,CITY,STATUS)
] 5 O g adal) o FD

(S#,P#) > Qty, (S#,P#) - CITY, (S#,P#) > STATUS
(S#) » CITY Sl Sl o SO0 gl oS A o

(S#) > STATUS sl Condy ke 5 (gl onisS ags ,2
CITY o STATUS o5 Condy <y 1 s oS ho GFaisS angs ples

ol s IS @y adaly ol s ools 5 oled g FD jlogal
First

S# P# QTY CITY STATUS

CITY S1 P1 100 C1 10
S# S1 P2 | 120 C1 10

Qty S1  P3 80 C1 10
P S2 P1 90 C2 15

STATUS S3 P1 100 c2 15

S4 P1 60 C1 10

! normalization
2 Lossless-join decomposition
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abyly ol SledlogT o
el 03,5 4 (gl anlsd ar (I B sl Sesl 5 pl (S7,€314) bl S 70 )
25 2 (S3,C215) wul gl @Ma\ Codo 4y e (S3,pL100) ST Cods -
Dy 4y a9 4l Gla gy CREIL AL dal) ol (s ol L 5 4l FIRST abayl
SP(s# p#Qty) s Second (s =, status,city)
AL sl s g g JSUFD alol sl alaly 53 45 558 4 o0 (61 6550 b FIRST ot 4G
2NF ol .¥Y-£-1
148 ol 2NF (gl abayl

ok INF-

b amsls JolS b Swdly Lol oudS LodS e aols cibo ja- Y
23 el Kl s e s Il ¢33 o DEPOSITOR_ACCOUNT L, .JL—%
o213 kol S" 4 i BALANCE , BRANCHNAME

(CUST_NAME ,ACCOUNT_NO)—> BRANCHNAME
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LitSearch

As part of an introductory databases class at Stanford, | designed LitSearch, a database
application which stores data on nearly 4000 titles and their authors as well as literary
criticism related to these works. It also contains a full text index of about 100 of them.
The project allows users to perform searches on the book metadata, as well as full-text
searches on the bodies of the works. It also features a "motif search” which uses
synonyms to find passages that are similar to a phrase that the user enters into the search
box. It's very unrefined, but can produce some interesting results.

The data was collected from a number of public-domain sources, including Project
Gutenberg and The Internet Public Library.

This page describes the various stages of my project, from the conceptual E/R diagram,
to the Java Servlet-based front end. Additionally, | decided to port my database project
to MySQL, which | also describe below.

Entity-Relationship (E/R) Diagram

Conversion to a Relational Schema

SQL Schema

Data Acquisition
SOL Interaction

MySQL Port
Web Application

LitSearch: Entity/Relationship Diagram

Description of Entity Sets

Words: word stems that are used throughout all of the works that are cataloged in the
database. It's a sort of lexicon containing every stem that the parser has ever come
across.

WordContexts: the full word that a particular instance of a stem corresponds to.
Includes any punctuation/whitespace surrounding the word used.

Criticism: online literary criticism of a particular work. Contains metadata for the
criticism as well as the URL where the criticism may be found.

Author: information about authors.

Period: information about the various regions and eras used to classify works, such as
"19th Century American™

Works: information about works (books, collections, etc.) in the database.

Pages: data on individual pages in a work. This is a weak entity set because the key here
is the page number, so a work is required for uniqueness.


http://daily.stanford.edu/litsearch/
http://www.promo.net/pg
http://www.promo.net/pg
http://www.ipl.org/
http://www.mysql.org/
http://www-db.stanford.edu/~ullman/fcdb/ito/er.html
http://www-db.stanford.edu/~ullman/fcdb/ito/schema.html
http://www-db.stanford.edu/~ullman/fcdb/ito/sqlschema.html
http://www-db.stanford.edu/~ullman/fcdb/ito/data.html
http://www-db.stanford.edu/~ullman/fcdb/ito/sql.html
http://www-db.stanford.edu/~ullman/fcdb/ito/mysql.html
http://www-db.stanford.edu/~ullman/fcdb/ito/java.html
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LitSearch: Conversion to a relational
schema

The following is the translation of the E/R Diagram into relations. Everything is in

BCNF and 4NF.
Conversion of Entity Sets
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Words (stem)

Criticism(publication, url, synopsis, title)
Author (name, birth, death, description)
Period(region, era)

Works (id, title, year, length)

Conversion of Relationships

Pages (work, pageNumber)

WordContexts (work, pageNumber, position, actualText)
Instance (word, work, pageNumber, position)

Synonym (root, child)

WrittenIn (work, region, era)

Criticized(work, url)

WroteCriticism(author, url)

LivedIn (name, region, era)

WrittenBy (author, work)

Functional Dependencies

Criticism: url -> publication, synopsis, title
Author: name -> birth, death, description
Works: id -> title, year, length

WordContexts: work, pageNumber, position -> actualText

LitSearch: SQL Schema

When translated into Oracle SQL, and after constraints and foreign keys are added, the

schema becomes:
CREATE TABLE Author (

name varchar (128) primary key,
birth int,
death int,

description clob

) ;

CREATE TABLE Criticism (

title varchar (255),

critic varchar (128),

url varchar (255) primary key,
synopsis clob,

publication varchar (255),
unique (title, critic)
) ;

CREATE TABLE Period (
region varchar (64),
era varchar (32),
primary key(region, era)

) ;

CREATE TABLE Work (

id number (5) primary key,
title varchar (255),
year number (5),

length number (8) check (length >= 0)
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CREATE TABLE Word (
id number (6) primary key,
word varchar (32)

);

CREATE TABLE WroteCriticism (
url varchar (255) references Criticism(url),
name varchar (128) references Author (name),
primary key (url, name)

);

CREATE TABLE LivedIn (

region varchar (64),
era varchar (32),
name varchar (128) references Author (name),

primary key (region, era, name),
foreign key (region, era) references Period(region, era)
) i

CREATE TABLE WrittenIn (

region varchar (64),
era varchar (32),
work number (5) references Work(id),

primary key (region, era, work),
foreign key (region, era) references Period(region, era)
)

CREATE TABLE Synonym (
root number (6) references Word(id),
child number (6) references Word(id),
primary key (root, child)

) ;

CREATE TABLE Criticized (
url varchar (255) references Criticism(url),
work number (5) references Work(id),
primary key (url, work)

);

CREATE TABLE WrittenBy (

work number (5) references Work(id),

name varchar (128) references Author (name),
primary key (work, name)

) 4

CREATE TABLE Page (

work number (5),
pageNumber number (5),
primary key (work, pageNumber)
) ;

CREATE TABLE Instance (

word number (6),
work number (5),
pageNumber number (5),

position number (4),
primary key (word, work, pageNumber)

);

CREATE TABLE WordContext (
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work number (5),

pageNumber number (5),

position number (4) ,
(

actualText varchar(128),
primary key (word, pageNumber, position)

LitSearch: Data Acquisition

Creating the Synonym table

The synonym table was generated from a comma-separated version of Roget's
Thesaurus from the early 1900's (the copyright had expired). Each row in the table
contains the root word (the thesaurus entry), and a number of child words (the words
listed as synonyms of the word). CreateThesaurus.java is a simple Java program that
handles this parsing.

Parsing Author, Work, and Criticism Metadata

The information about authors, works, and literary criticism was parsed from online
resources at Project Gutenberg and the Internet Public Library. | wrote special-case
parsers to handle these pages. The parsers for the author data are given below; the others
are similar.

Parsing Works

Works are stored in Project Gutenberg as plain text. | wrote a script to download these
texts and then parse their contents into the database. After downloading the text, the
header and footer that Project Gutenberg places on the text were removed. Then the
body was tokenized to find individual words. Words were then "stemmed", meaning that
the suffixes were stripped off such that similar words like "falling"”, "fallen", and "falls"
would all map to the same stem, "fall". This was done such that keyword searches
would also return hits containing similar words. It had the additional benefit of keeping
the vocabulary size smaller. The algorithm | used was the Porter Algorithm, for which
there was a public-domain implementation available.

My source code for acquiring data is very unpolished, since we were not required to turn
itin.

Creating the synonym table
e CreateThesaurus.java
Parsing Authors
e getauthors.pl
e stripauthors.pl
Parsing Works
e fetch.pl
e AddBook.java
e PorterStemmer.java



http://www.tartarus.org/~martin/PorterStemmer/def.txt
http://www-db.stanford.edu/~ullman/fcdb/ito/src/CreateThesaurus.java
http://www-db.stanford.edu/~ullman/fcdb/ito/src/getauthors.pl.txt
http://www-db.stanford.edu/~ullman/fcdb/ito/src/stripauthors.pl.txt
http://www-db.stanford.edu/~ullman/fcdb/ito/src/fetch.pl.txt
http://www-db.stanford.edu/~ullman/fcdb/ito/src/AddBook.java
http://www-db.stanford.edu/~ullman/fcdb/ito/src/PorterStemmer.java
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LitSearch: MySQL Port

Why MySQL?

The accounts we were given on the Oracle server had a 50MB quota. Unfortunately, the
database | wanted to load consisted of about 100 works, at 2 to 5 MB each. Factoring in
indicies and such, the total disk space required to store this data was well over 1 GB.
Figuring that the CS department might balk at a request for so much space for a class
project, | decided to run the project on my own box. And not wanting to pay for an
Oracle license, | decided to run an open-source alternative, MySQL and port my SQL
code to work under MySQL.

| originally thought that the task of porting to MySQL would be relatively simple.
Unfortunately, MySQL does not support some essential functionality. Specifically
related to this project, MySQL doesn't support subqueries, views, stored procedures,
triggers, and foreign keys. Some workarounds are discussed in MySQL's list of missing
functionality. Additionally, | was unable to find a way to hint the MySQL planner, so
certain operations that should have used indicies apparently were not doing so, causing
severe performance problems. As a result, | was forced to change the database schema

slightly, and the MySQL schema I used for creating the web application was as follows:
CREATE TABLE Author (

name varchar (128) NOT NULL PRIMARY KEY,
birth integer NOT NULL,
death integer NOT NULL,

description text
)

CREATE TABLE AuthorCriticized (
url varchar (255) NOT NULL,
name varchar (128) NOT NULL,
PRIMARY KEY (url, name)

)

CREATE TABLE Criticism (

title varchar (255),

critic varchar (128),

url varchar (255) NOT NULL PRIMARY KEY,
synopsis text,

publication varchar (255),

keywords varchar (255)

)7

CREATE TABLE PageContainsWord (
word mediumint NOT NULL,
page mediumint NOT NULL,
PRIMARY KEY (word, page)

);

CREATE TABLE Period (

region varchar (64) NOT NULL,
era varchar (32) NOT NULL,
PRIMARY KEY (region, era)

)7

CREATE TABLE PeriodLived (
region varchar (64) NOT NULL,
era varchar (32) NOT NULL,


http://www.mysql.org/
http://www.mysql.com/documentation/mysql/bychapter/manual_Introduction.html#Missing_functions
http://www.mysql.com/documentation/mysql/bychapter/manual_Introduction.html#Missing_functions
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name varchar (128) NOT NULL,
PRIMARY KEY (region, era, name)
) ;

CREATE TABLE PeriodWritten (

region varchar (64) NOT NULL,
era varchar (32) NOT NULL,
work integer NOT NULL,

PRIMARY KEY (region, era, work)
) ;

CREATE TABLE Syn (

root integer NOT NULL,
child integer NOT NULL,
PRIMARY KEY (root, child)

)

CREATE TABLE UniquePage (

id mediumint NOT NULL PRIMARY KEY,
work smallint NOT NULL,
page smallint NOT NULL,

global start integer NOT NULL,
global end integer NOT NULL
)

CREATE UNIQUE INDEX uniquepage idxl ON UniquePage (global start);

CREATE TABLE Word (

id integer NOT NULL PRIMARY KEY,
word varchar (32) NOT NULL

) ;

CREATE INDEX word idxl ON Word(word) ;
CREATE TABLE WordDetails (
gpos integer NOT NULL PRIMARY KEY,

context char (24)

) ;

CREATE TABLE WordInstance (

word mediumint NOT NULL,
gpos integer NOT NULL,
prev mediumint NOT NULL,

PRIMARY KEY (word, gpos)
)i

CREATE TABLE Work (

id integer NOT NULL PRIMARY KEY,
title varchar (255),

year integer,

length integer,

gutenberg id varchar (20),

include integer

) ;

CREATE TABLE WorkCriticized (

url varchar (255) NOT NULL,
work integer NOT NULL,
PRIMARY KEY (url, work)

) ;
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CREATE TABLE WrittenBy (

work integer NOT NULL,

name varchar (128) NOT NULL,
PRIMARY KEY (work, name)

) ;

In retrospect, | probably should have used PostgreSQL, which is also open-source, and
supports subqueries and most of the functionality that Oracle supports. But | didn't know
about it at the time, so | ended up doing the MySQL port.

LitSearch: Views & Triggers

Views

This section creates two views, one which displays a human-readable view of various
information regarding a book including the title, year written, author, region written and
era written. The second view displays the text of words which are synonyms. The
"Synonym* table stores the id numbers of words that are synonyms -- the view shows

what the text of those words are.
CREATE VIEW ReadableBookInfo AS
SELECT Work.title as title, Work.year as year written,
Author.name as author, WrittenIn.region as region,
WrittenIn.era as era
FROM Work, Author, WrittenIn, WrittenBy
WHERE Work.id = WrittenBy.work and
WrittenBy.name = Author.name and
WrittenIn.work = Work.id;

CREATE VIEW Synonyms AS
SELECT wl.word as root, w2.word as child
FROM Word wl, Word w2, Synonym syn
WHERE wl.id = syn.root AND
w2.id = syn.child;

Triggers

This section creates two triggers on the database. The first causes a little fake review to
be entered in to the databse every time a new work is added to the database. The second
creates an entry in the synonym table with both entries as the same value (since every

word is a synonym of iteself) every time a new word is added to the vocabulary.
CREATE TRIGGER GoodReviewsTrig

AFTER INSERT ON Work

FOR EACH ROW

WHEN (NEW.title LIKE 'S%computer%')

BEGIN
INSERT INTO Criticism VALUES
(:NEW.title || ' is a great book',
'Keith Ito',
'http://www.stanford.edu/~keithito/"' || :NEW.id || '.html',
'T thought that ' || :NEW.title || ' was the best book of the year',
'Keiths Reviews',
'great book');

END GoodReviewsTrig;


http://www.us.postgresql.org/
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run;

CREATE TRIGGER ReflexiveSynTrig
AFTER INSERT ON Word
FOR EACH ROW
WHEN (NEW.id > 0)
BEGIN
INSERT INTO Syn VALUES (:NE W.id, :NEW.id);
END ReflexiveSynTrig;

run;
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