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chstomerﬁname , branch _name (dePOSitOI" Y account) +I_Ibranch7n21me: (6branch7city = (branCh))

P8l duly > mao OUC @

o g S Aal g o s S r e 4 g 6 Sl ey s i) Sl S5 81 ey o -
ST e Ol el e dST 1 ansT 05T s

5o 8l el e 31 Glsles GG 48 gazes 457 SI5 8 dr (gl daly Slaslous b Sl Jolas -Y
RESIE

55 3 p8n 4 5 (S5l 0,53 Sl )3 015 (o Sy T b 3L 1 b 51 ey o Y

55 aslizal
<S7Sn7,..> A:SC).:ZJE'.A
sdalyr,  #— TUE :sseslined zy5 sl plasrl Shes 51005 on sl Al o )3
S U {s# = s7, sname =sn7,...} sl b eSS s s ot aal B
<S4,Sn4, ... > LS Code e

S Minus {s#=s4}
re— 1-B 558 e eslial daly oK Gl sl o8 Shes
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Relational calculus Sl dly Slwlomo -1-0
Olwloes &l aaly ¢SSLL L8 5l @\,w,gwtwgﬁwwrim&\6\@‘,&._“\»
L;l_b4_2{‘))’“5‘@‘)d@‘&‘ﬂ(}‘y&:JL:_LQ.GC}T)J&’.;J)‘J(‘_;‘Q)JJ,—:&)M})UC_,—H}&“{-E{‘)

350 2 0L T L3l (S8 5250 (or g5 250 L3L AL & T s Sole w558 o m o K05

Dagh a0l als 53 53 (ol dlaly Sloslos

Tuple Relational Calculus b U Gy Slasles =)

Domain Relational calculus b Ol (69 Slwls Y

15 OT 31 eslizal o gomi 3157 g 5 4 s Kt Lo 5 51 i (6l adayly Sollons 51 olial ad5) o

2l o w5 1 b Alpha 0L 515 sl lal 13,57 0l sl alaly $SSL sla daily (555 Sltos oLl (51 -
305 15, 0T 015 (oo (5 4 6 4 (1 b Alpha 5143 5 5 Quel ply ) adas . L 5 (55w 03y a0 4
. Cwsls Alpha (g5l esly
oSl (5 it AU ke Sl (KU e b i ke psgie ¢ g dlaly Slnlous L ar o pege 1 (S
ol ) 6 40 gozmn (Sl Olene 2 5lmn palie (b ¢ K3 Sl iy 350 e 48,8 el oS5 51 b sl
Pl 53 O Quel 0L 534S 5 S G sl ) LU Sae . ol

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

cdzea S lehb 5 islie ST Conl LU Same Oles SX e e s
$ 8% 1 n s3me Sl 5 3503 35 s s ke ¢ (b ke Sl 35 Sl e b (gl b)) Slslowa )
23S ol 55 slgly a0l oo dex 5148 Wleds b (ol daly Slslses
ILL -
Formal Query Language  FQL -
Query By Example QBE -
R Sl daly Olwlxe 1 1 -1-0
DATE S dlax I Sledbl ¢SSl Calises slelsS 53 015 oo 1y g abaly Slwlbons g0 0L el §
Olowlons 53 5 g n clil olin 5y 40N sk bl 53, AL (o uy> (pl S Sl L5 4575, oalte
S o o b i S35 350 s Oy )
Dbl o L &1 Y-)-T-0
Dosh oo R ) oS $SS 0 (bl ke

Range of T is x1;x2;x3;.. ;xn
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SR2,RI Je ol alaly Kbl 5 dieas (5l ddaly Slawlows Slple XN 5 X2 53X 15 AL e TOT j5 &
) Spolie (b e &)yl 3 il antls daily &K g8 b adaly S ys STl gL 3L o R
3,8 SR, Oles

RANGE OF SX IS S : Je

L RANGEVAR SX RANGES OVER §S;

RANGE OF SPX IS SP;
L RANGEVAR SPX RANGES OVER SP;

b Khos:¥-1-1-0

ke 4 0 8 e T 4 oS Wl ot Ly 5 ol Al Ol 53 Shes 53

1505 395 clas 4 Exist Quantifire S35 9 ) —

t4an ¢l slae 4 FOR.ALL Quantifire SKer g

3ol Jeol . 3sden 3l 2 b o)l B 0T 53 5 K58 o s 5 gl alaly Dlslons Sl s 55 001 S8 4
cdsbfalse U ogtrue Sl (See Slle oyl

N €X 516,300

EXISTS X (X>10) —» True
EXISTS X (X<-5) — False

N} Ng Ng 1) EXISTS T (T(N1)=1) : True
1 20 4 2) FORALL T (T(N1)=1): True
1 3] 4 3)EXISTS T (T(N1)=1 AND T(N3)>5) : False

NumB Jgi> 69, kb e T

- 3505 OWEXISTS (63555 g ¢KaS 4 0155 o |, FORALL &K ju:d>gi <
FORALL X(f) =NOT EXISTS X (NOT f)

1 9> 9w OO dgoyd 1o DY g Sl Hd ool 1 Y-1-0
Cal Y Sl i Caas s LC2 STl 0B S ag oot Y Jl g
Sx.s# WHERE sx.city= ¢2° AND sx.STATUS >20

cdal 1) s S5 Sl 0B S 4 S ol 1Y Jlgm
Sx.s# , Sy.s# WHERE sx.city =sy.city AND sx.s# < sy.s#

Al |y P2 ankss O WS 4y ol 0¥ Ul g
Sx.SNAME WHERE EXISTS Spx (Spx.s# =Sx.s# AND Spx.p#="p2’)
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ST p a1y a3 ekl 0SS (S s oS a1y G ag pU £ g
SX.SNAME

WHERE EXISTS SPX (SX.S#=SPX.S# AND EXISTS PX (PX.P# =SPX.P# AND
PX.COLOR = 'RED"))

O:AU‘)SZa.l'.fé\:g;.la.w}}'au\..f'cMﬁ@@j\@&&‘ngW‘)@gm%(UZOd‘}.w

SX.SNAME LS e
WHERE EXISTS Spx ( EXISTS SPY ( SX.S# =SPX.S# AND SPX.P#=SPY.P# AND SPY.S#
='S2"))

ST o g |y Slalad ples oS s | GBS g ald 1
SX.SNAME WHERE FORALL PX (EXISTS SPX (SPX.S# =SX.S# AND SPX.P#

—PX.P#))

FORALL O3t o 5 o 2l

Sx.SNAME WHERE NOT EXISTS PX (NOT EXISTS SPX (SPX.S#=SX.S# AND SPX
Pi#=PX.P#))

.J...f-:l{\"' J‘Mrﬁwj’w}éQ))&AJ%‘)@'MQ)})@)MVd‘y
(px.p# , px.WEIGHT * 454 AS GWMT)
WHERE (px.WEIGHT * 454> 1000)
J..&\.JOM)Lg‘QT)JGbTMM)‘&::SA:SUMb@.MM/\d‘}.w

Px.city
WHERE COUNT (PY WHERE PY.city =px.city AND py.color="BLUE" )>3
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S

€ sk calll L adal g ) gie Ae peae 1 Cil gl adad ;) e e
PO A e A8 il e 38 i et gl gl e o s Sl c gl adasl 5 a5 558 aedal g Codd (Y
el y 2 o S1 RS« g e B i puta o Juiali o Ladal
s Sl solu gledSS SaS Ay g oa )8 Aalllas | la 50l Jul 2 Sl Y
oV s g SN SR a0 g ol ) gl a8ald e gliie L Slatd gla g8l b | b el ol e L3S
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(e i gad
s ey s Mg 500 ¢ 3 ) e s iladad g GBS dyg sB0l i B L
5%, SNAME, STATUS, CITY)
PiPs, PRNAME, COLOR, WEIGHT, CITY )
SPiSH, P# OQTY)
SPISH, Pi, T, OTY)
JOJE, INAME, JCITY)
Viliwsa 5 5 e S le Jluia (7
S JOIM 5P JOIN P
2082 Fuy SPT 5] 3P 3 S o8 s 00 sla s g e sl adad 5 s sla g0l SLS 4y (¥

LT

B VB 3T G gl daai a8 il | ol Al seae Y

Saaida canl | e fa e jladi gdadal s lad oS Asgte jlad sk SIS glenl dee Cud Y
bl gl Sy 3l g g g4l a2kiS 45348

(S 0% dagh 02 gl 1 sl 0 e ) 02 (Sl 0ol g o 5 48 a1 Sladal s led T
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P padidie |y deal 3
R1UNION R2 (< R1 i olpals i 8 Sy (il
R1MINUSR2 R1 Jlslsads ¢S (<
RIJOINR2 (= RI TIME R2 (-

i

Rl DIVIDE RZ (- R1TINTERSECT R2 (=
fluan (Outer Join o A e 2 g) 2igul 39 o0 a0l (A
®uaa (Outer Union) glaial g o8 ol 2 Slae (4
3 Jis S (STCOT 5 COT «STT Jabai) 28 52 s = pda 5 adad ;oL 51 saliial L ()«

8 ad SEMIMINUS sl 3 Je S 5 SEMITOIN sl

gl e lgbdi e dalllas gl sl et
i e Jales & le 4w s | R1SEMIJOIN R2 < jle ()

"E'..‘.'_.;E j:l-_)__rlﬂj%ﬂ'ﬂ._jl_.].::_jl E{-’@I_J.:_T



Fol oganais g ke orlyolDil ol doul: gu)> anlls
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S50 53 3 50 oIl 5 Jpammn 5 ol gl dlasly SLeMBI L (655,87 sl 3,10kl 0L 5 <SS SQL
235U odsl 6l s i LB IBM Soladss Jidw 53 V47 aas olsl 5o 5L sl SQL . wis” s sl OT
;;y,.pu;l@ma,;\w,ﬁw,u@m;ngcuQIBMsu;wK‘s,)K,ﬁw@
Sl SQL 2 L SQL 92 Eomy 3550 SQL L) Jas ol 53+ s (g5l o3l 53 &Y guams s IBM s (gl
. Aib . International Standard Database Language SQL (1992) 0T e el
Swods s tS QL ST o o3l gt MMl 1 gl adaly ke 5 kel el 53 (sl SQL
S 6l 31 p 5 J a5 Lo 5 Ly, 5 ol 310l SQL o 2l b 305 (635 ko JolS” ol ke 0L
Sl OT a5 (gl @ = 53 a9 550 o Sty Sl
SQL 5 (DDL ) b oa1d (i g5 plC>1-Y-0
Bl o Sl 5 el ¢ sl Dl ¢ et Jglie (1 Juls S
Pl 25 25 4 SQL 3 e <l ¢l

Dagh o aiell S bug S b Jb L g ST asy ¢ Char (n) @

nJsb 4 Slu> s Jsb b gls aiy Varchar (n) e

el o (g 1 SV ST 5 site Job L ls i) sl Varchar2 ¢ 5 Oracle s

c?w.slv\.dlnt o

¢S S sldel Small int - @

colisl sla s, slasid 5 lgad ) sl STl p (g liel sluel Numeric (p,d) @

Double ,recal ®
. V.S)n Bl 35 b g lisl slael Float(n) @

null e 15 as 55 50 aols oo 4S5 5k 355,18 4 Al o m5 slgsl y5> Ll s Not null @
A5l asls
33550k dle gl eyt Jols b Date @

Jte: 2001 —7—27

oele gl ¢l Time @
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time ‘09:00:30°
time ‘09:00:30:75¢
Ol 5 b Jols Timestamp @
Timestamp :> 2001 —1-27 09 :
30:27 .75
b e oygsInterval @
interval ‘1’ day Db

. L s aslsl date / time / timestamp slis 4 LSl g e Interval sl

ESIEEYE ) QL»)')@)U <l o;|.>)'\.kl:éc1j$=:.»\ RIS
extract (year from r . time 1)
c3sl3 55 55 0l 5 gLl 4wl fds OSLI e

cast <string — valued expression > as date

::;ﬁmjj&“%tfﬂj)}us)&;i‘dvS:)b:}q-)}gm‘é‘_@jj()&n\SQL92): o
Create domain LA ¢U & [ not null ]

create domain Dollars numeric(12, 2)

*create domain AccountType char(10)
constraint account-type-test
check (value in (‘Checking’, ‘Saving’))

Jolvs i & Olygiws 11 -Y-0

Create  table r( A4,D,,A4,D,,..AD,.., (integrity — constrainty ))
RUWPRPINGE
.w\r‘gl&.ﬁ:}:wl"—erAiJa*

DAl Sl Al apls Cds anls js (gl esls CJJDi *

Create table branch
( branch — name char (15) not null ,
branch —city char (30),
assest integer )
tJlve L W 58 Camle S Cudgue
e not null

® Primary key (4,,..4,)
L35 el s ks (gl L, gl 1m0t NUIl Gl Lol ST
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® FOREGIN Key (4,... ) References

Create table branch
(branch — neme char (15),
Branch — city char (30),
Assests Integer ,
Primary key ( branch — name ),
Check (‘assests >=0))

Create table S

(SNO char (5),

sname char (20),

status Numeric (5) ,

city char (15),

Primary key  (SNO)) ;

Create table P

(PNO char (6) ,

color char (20),

weight Numeric (5,1),

city char (15),

Primary key (PNO)),

Create table SP

(SNO char (5),

PNO char (6) ,

Qty Numeric (9),

Primary key ( SNO, PNO ),

Foreign key ( PNO ) References P,
Foreign key ( SNO ) References S;

: g0)> apllh

:Jle

D rop and Alter tables _fglaar wadi 9 Bd>:V -V -1

alter o ,le 3M@Jbébw‘&Q;HJJ}J@-;f;d,aq-éiiqal;w\tLJDroptablele?.c

.A.i.,\:.-wl&iﬁuosﬁd\éuw.aj)@)&;ﬁygb&@wls-ol.&.pq&\ijo.s;d\éu\‘_gu table

:;Mﬁjg,ﬂ,}:ﬁ;@f(;xﬁf@wuW;,Té\ﬁbnull,\m@\,é%u@w

alter table r add A D

SAS oo Codo Jgue Sl anl e Alter table r drop A

258 g Sty ST LSl iy Lo 5 (4ol S Bl Jas )3) 55003 o) @

Alter table

r Modify A NewType

235 o IS Aol Lo G 5 e Gl s ) @

SQL yo by odfa b 45 plc>1: ¥ -1

Dayls g esls b LIS (ol bl s 5l SQL s

SELECT e
UPDATE o
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DELETE o
INSERT e

b 038 b 3L A1) — ¥ -1
p;@,Pgwgp.;w‘SELECT)F;;,Tp,bgﬁ,@g;w\ﬁbb&&iws&,;

P s )
SELECT A,4,,.4,
FROM Fslyyed,
[where P]

[ Group by  columns ]
[ Having P
[ ORDER BY 4.4,

ol b AP oy ls ey LRI 5 anls Sliw s Al
Zﬁgdﬁjs‘@bﬁq-daw‘}?jwﬂd}\wM}‘OJW\Q)}«,&)J

T4 dy... (S

L i Oles Jslee Where (g gl Ol g Conl gl dasly S 55 95 1 Jae dslaeselect ) siws g ol O Hle

D355k s ol e SIS (S el 20 S

Sl byl 4ol Dl plas dolreselect gl 5o (F) sl @

WIS 1SS palie Codo (gl 10 A5l (651 ST sla 051> (gal g 5w 42t Sl . Ses SQL ;3 @
3 S select i da  zwsl | distinet

Select distinct A,...
From 11

L8 8l g plowil (51,5 p3lie Lol select i all addS” Sl eslizal g0 55 @
35 oslial 5/ gx 5= g+ sla Klae Jold ol Shhle 51015 oselect gl ;5 @
Select S#,P#,Qty *5 from SP
355 S 5 senot gorcand L lg o oS 55, 0 LK b s where Sole ol 55 @
23S ekl Oy o sobetween & yle jlwhere gy b5 s @

Select * From Sp
Where Qty  between 2 and 5

.C,.wl.aA.E{bQJ)KJ%Jf,é.l.,a\:-45}'..»QJﬁoJJJTfrOmQJ\TGLS}lq-J)Jq-A;g-J?‘ ®
s5wd S I syls 5 sa8 Syle Sl eslizal b avls Slis b g aaly 0dsl o,Lss OLSHISQL 55 @
:g;..w‘ﬂjg;’)}-@
Oldname as new name
t 9 Oldname new name

Clsd e ias aldS 5 b SIFrom las Sole 5y LU gla s @
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Select *
From S as TS SP  as Tsp
Where TS.S# = Tsp.S#

C_M‘LQJM%'j%@ascjf‘jéjj%'j%\fdescQ)L&@J‘)J&é}jﬁﬂ)}.«\.«.;.«.’Jjb
order by S# desc sk

ﬁ‘)&”&g}‘j@f&Lﬁ)‘db\ﬁ&w‘jfromgb)u&k)}Jjbu\.\%)\cbw_w‘s:))j_.ﬁ).ﬁ ®
.:\;rl?r.l!
Select S.*,P.* from S,P
Where S.city=P. city
ol bl 55 LS sleb B L1y Lgy Jas Ol o @
Select S.*,P.* from S,P
Where S.city=P.city AND S. Status>10

S (Ng) S 5 38 B L sl S 0I5 a1 S @
Cdal 1) s S5 Sl OB S 4 S o ladi : Jle

Select First. S#, Second . S #
From S First, S Second

Where First . city = Second . city
AND First. S# <Second . S #

oo 97 Shas 53 Jow g5 Ol plL 5503 5 9mg 55 6T ol 5 La acdy awlie OLSGISQL 0L 45 @
;\)K&&M@ﬁ-u nderline —.He )J}J@)&@)Jﬂjﬁ&wé‘j%-l«éjb@w el

--’))g")&f

Select P#, ...
From P

Where Pname like " w %"
bl o @i W oS ST g W L dleds SETW LS LT cm W %

Select *
From S
Where  city like ‘% C---°

58ETC b 2T 510 ler 5 bl axbls O > ler il e

SELECT SNAME FROM S WHERE SNAME LIKE ‘C_ °

ABL adls sy o o aw lids oS WS g slul -
. 3 303 03l NOT LIKE | LIKEdqu\j@:ﬁd&M|ﬁ&erSé)y); Q

3,8 ) || Ras bu g SQL s bty Gl @
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&:))L‘_G‘gtla:_?-\élﬁUNIONQJL:.G.JJ)‘JJR}SQL)JHM}5‘#‘}&\.«3.?-‘@[:-1&5 °
Ly oK e Shee 61 EXCEPT & )le 5 &S 23l (5|, INTERSECT
a.ﬁ;‘\:.g}'b\.@'-"sz o.k..s‘\:.g}'li)Mb&ﬁ\‘)‘u,f.:;l.@-ru))HKQW‘)@'Mo)MdL‘.'_n

Ll

SELECT P.P#
FROM P WHERE WEIGHT >16.0
UNION
SELECT SP.P#
FROM SP
WHERE SP.S# =Sy’

Ll . &s5 oo Cod~ EXCEPT L 5 INTERSECT (U NION ¢S5 amesss 1 ddinar 351 (6,15 (sla o
sl o (BL ST sla sl 0T 53 48 05 o8l 3 EXCEPT ALL « UNION ALL (sl 455 SQL 5

L Ll gls Jlee
P be @l o ddy HI7 4 Sl

branch account depositor customer
branch-name {—l_ account-number <—|_ customer—name »| customer-name
branch—city branch-name account—number customer—street
» balance customer—city
assets
loan borrower
loan—number <—|— customer—name
branch—name loan—number
amount

MFind the names of all branches in the loan relations, and remove duplicates
select distinct branch-name
from loan

MTo find all loan number for loans made at the Perryridge branch with loan amounts
greater than $1200.

select loan-number

from loan

where branch-name = ‘Perryridge’ and amount > 1200

B Find the name, loan number and loan amount of all customers
having a loan at the Perryridge branch.
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select customer-name, borrower.loan-number, amount

from borrower, loan

where borrower.loan-number = loan.loan-number and

branch-name = ‘Perryridge’

BFind the name, loan number and loan amount of all customers; rename the column
name loan-number as loan-id.
select customer-name, borrower.loan-number as loan-id, amount
from borrower, loan
where borrower.loan-number = loan.loan-number

BFind the customer names and their loan numbers for all customers having a loan at
some branch.
select customer-name, T.loan-number, S.amount

from borrower as T, loan as S

where T.loan-number = S.loan-number

B Find the names of all branches that have greater assets than
some branch located in Brooklyn.

select distinct T.branch-name
from branch as T, branch as S
where T.assets > S.assets and S.branch-city = Brooklyn’

BFind the names of all customers whose street includes the substring “Main”.
select customer-name
from customer
where customer-street like ‘%Main%'
BMatch the name “Main%”
like ‘Main\%’ escape ‘\'
MList in alphabetic order the names of all customers having a loan in Perryridge branch
select distinct cusfomer-name
from borrower, loan
where borrower loan-number = loan.loan-number and
branch-name = ‘Perryridge’
order by customer-name
BFind all customers who have a loan, an account, or both:
(select customer-name from depositor)
union
(select customer-name from borrower)
B Find all customers who have both a loan and an account.
(select customer-name from depositor)
intersect
(select customer-name from borrower)
B Find all customers who have an account but no loan.
(select customer-name from depositor)
except
(select customer-name from borrower)
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SQL (o @ly

5038 Joo alaly b 0 g 6 p3lan 1 e S35 @l cnl - 5 35 8 mexr ol 5 SQL 0L s @
D35k rer wl 5 s 8 gap ) ke

GNbe dmls gl AVG -

o S i MAX, MIN

23e ¢ gazes SUM -

sl sy COUNT -

sk

select max( status)
from S

SELECT COUNT(¥) . a3 oy O WS ag sluw

FROM S
SELECT COUNT ( DISTINCT P#)
FROM SP

ol 0315 O g p3lis o p |y FIOM ez I dms 0k 0303 dlaly 355 o Esb s yagroup by &,le U
355 ol edd T35k Jsde ol ;3 SELECT (&,a\iﬁ)n;sxﬁo);
S |y ankad a el agr slaw ST 5 Oolakes oyl 1 Qg 1 ke

SELECT P# . SUM(QTY)

FORM SP
GROUP BY P# ;

S#[P# [ Qty
S P1 103 P# | Sum(QTY)
S |Pr 80
L -
2? gi 150 P2 350
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g oo oS 4 0S5 Sl g bw g oS dal |y Sl ol i Jle @
Select P#
From sp

Group by p#
Having count(*)>1

Jaw ;3 Where 2i 5ler o3 8 55 0T (28 5 LT o Group by L atues 53,16 Jitws glixe Having : 4SS

AL o

BFind the average account balance at the Perryridge branch.

select avg (balance)
from account
where branch-name = ‘Perryridge’

B Find the number of tuples in the customer relation.
select count (*)
from customer

B Find the number of depositors in the bank.

select count (distinct customer-name)
from depositor

BFind the number of depositors for each branch.

select branch-name, count (distinct customer-name)

from depositor, account

where depositor.account-number = account.account-number

group by branch-name
BFind the names of all branches where the average account balance is more than
$1,200.

select branch-name, avg (balance)
from account
group by branch-name
having avg (balance) > 1200
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Select S#
From sp
Where (status > 15) OR (status is NULL)

CM‘NULLJ:JNULL L;ﬁ)gf’;lf.)g}""’j“‘*?%ﬁ °

5+ NULL —» NULL
. J.J):f < a.,\i;U ‘) aol> Cap QT BE) NULLJi;lE.a Lv LSLG’LLU Count(*)fu Woncs c‘}; r\.‘;}' °

*E.g. Find all loan number which appear in the loan relation with null values
for amount. select loan-number

from Joan

where amount is null

e SYSDATE , NEXT-DAY , LN, EXP, TAN ,TANH, SIN , SINH, COS,
COSH,CEIL,FLOOR,STTDEV,VARIANCE,POWER MOD,SIGN,CHR,CONCAT,UPPER

,LLOWER,LPAD,RPAD,LTRIM,RTRIM,REPLACE,TRANSLATE,
IENGTH,TO CHAR,USER,TO NUMBER

FAskzy oy U
S A S FA G s SNl o SQLLS e SlemllS I S o2 Sl 5
g o3 ) s g g SO 515 s oS ol Select —from-where (¢

a1 P 2 axdd 8 S g polul 1 Jlie

Pl gy e S o3l s 5 e ) 0357 g b sl 0l S5
Select Sname
From S,Sp

Where  S.S# = SP.S#
AND  SP.P#= ‘P2’

Ll o s 9 g ) eslimal s ol
Select Sname
From S
Where S# IN (Select S#
From SP
Where P# = ‘P2’)
Sub Query
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Select Sname
From S
Where S# IN (Select S# from Sp
Where P# IN (Select P#
From P

Where Color=* ,T°)
S ek S5 358 o oslinad IN Sl 5 il Hllie & 5 o (23 S 5 o p s ST @

-3 g0 05lizal = 5 Shes 31 01y o LBL (5,10
a5 STL g o OB S 4 oot 1 Jlta
Select  S#
From S

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

el e SOV 5 s s o ol

238 oslinl 5 (o @Bl (2B Glagr 5 pn 20l s O
Ll 2SS ,;gﬁyq@,,\@ﬁfu;\L@Tcﬁww\ms,@.\f\,@\fmwwuzdm

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

35 ooliiul 3 (58929 sgw 3 U9 HSQL s> e
cdal P 2 askd 8 S g polul 1 Jlie

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

sl g Select ... ) obj,lams ST bbby STl Conys 35,0 115 SQL s EXISTS &jle o
Toul oy JUo 3590 30 pae SIS @

$303 S 3 S 3 S (Bl i b5 ) SPSH J5SP S5 55,6 8.SH# 38 sy )
C el (Al IO g OT il 03 57 b s (o pll G m S 5 o ) Jser )

Sl Olan i palh i o s plwil | gy Jas 0t ST ool Lins 3 4 SPSH=S.S# L 255y Y

sl g o (g5l a1 5118 aden exists 3 eslizal o8 s opl 51
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BFind all customers who have both an account and a loan at the bank.

select distinct customer-name
from borrower
where customer-name in (select customer-name
from depositor)
B Find all customers who have a loan at the bank but do not have
an account at the bank

select distinct customer-name
from borrower
where customer-name not in (select customer-name
from depositor)
BFind all customers who have both an account and a loan at the Perryridge
branchselect distinct customer-name

from borrower, loan
where borrower.loan-number = loan.loan-number and
branch-name = “Perryridge” and
(branch-name, customer-name) in
(select branch-name, customer-name
from depositor, account
where depositor.account-number =
account.account-number)
MFind all branches that have greater assets than some branch located in Brooklyn.

select distinct T.branch-name
from branch as T, branch as S
where T.assets > S.assets and

S.branch-city = ‘Brooklyn’
B Same query using > some clause

select branch-name
from branch
where assets > some
(select assets
from branch

where branch-city = ‘Brooklyn’)

(= some) =in
However, (<> some) = not in

(<> all)=not in
However, (= all) = in
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BFind the names of all branches that have greater assets than all branches located
in Brooklyn.

select branch-name
from branch
where assets > all
(select assets
from branch
where branch-city = ‘Brooklyn’)

M The unique construct tests whether a subquery has any duplicate tuples in its
result.

BFind all customers who have at most one account at the Perryridge branch.
select 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 = Perryridge’)

BFind all customers who have at least two accounts at the Perryridge branch.

select distinct T.customer-name
from depositor 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 = ‘Perryridge’)

HEI S U2 RE EWEIE 2 Bl R I
b odld bo> pl>1:) -V - -1
15,8 eslizul D elete 5 smws 51015 oo dsd 3 bb Lar b &S Cod (6l

DELETE FROM R
WHERE P
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< S3,PA, >l S ol 1 s

DELETE FROM SP
WHERE S#=°S3> AND P#="‘P4

355 ) 55 5 s s Gl Comale ool bl 55 s 5
DELETE FROM P
WHERE P#=°‘PS’
DELETE FROM SP
WHERE P#=°‘PS’

:sﬁ)@)\QSpéuprw;}bélﬂﬁ})}h, a
DELETE FROM SP
(J9oa ) dhaly &0 Wi Slabb b g bl ooy Blof ¥ ¥ -1 -1

@‘ﬁ)@)}@)ﬁw)&f@f3}N45L¢‘Jju\>-4;‘)d%uo\j@INSERTJ}M}ﬂoJW‘L

INSERT INTO R (A1,A2,...)
VALUES (V1,V2,.....)

sk

INSERT INTO P
VALUES ( ‘P8’,’PN8’,’BLUE’,’10°,’C3"),
D 8s s sla el Sleslizal b )3 51 Jia O

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

WHERE BRANCH-NAME = ‘6,50 ¢ ;
‘\b‘) 4: b::b e 9 ol kftij)‘ @-)J J.A )‘ & ‘JZ.:‘ SELECT FROM )}lw) INSERT 4-.1.«?- BL

b o g e
JSa ,l=3T NSERT INTO TABLEl SELECT * FROM TABLEI s &y ol b )3

A5 s

LSTUS W IPUC S0 b ) g

b sl o o3ls b s gl oS Jpdar (53585 pled Spso pl 030 sl 25 S oS o) (ST S8
s s 0ls i Set 43 edd sl Hldie 4 ax

UPDATE TABLE
SET FIELD = & )le

[ WHERE PERDICATE ]
Dl
S hy A5 0 0T g g osls i sy5 a1y P2 ekl &)
UPDATE P
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SET  COLOR="‘s,;,

WEIGHT = WEIGHT + 5
WHERE P#= ‘P2’

bpfxg‘f,sowzsjggulb\jo\);@ﬁw;h)@\f@;)@)bowﬁojj Y

UPDATE P
SET WEIGHT = WEIGHT + 5
WHERE WEIGHT =10
UPDATE P
SET WEIGHT = WEIGHT + 3
WHERE WEIGHT < 10
] g Y Ve 55 @
:Cﬂij‘)ﬁju‘uﬂjo.&b)j@ CASEM}‘ODW‘LQ‘}J@ L]
UPDATE P
SET WEIGHT = CASE
WHEN WEIGHT >=10 THEN
WEIGHT + 5
ELSE WEIGHT + 3

END

MProvide as a gift for all loan customers of the Perryridge branch, a $200
savings account. Let the loan number serve as the account number for the
new savings account

insert into account
select loan-number, branch-name, 200
from loan
where branch-name = ‘Perryridge’
insert into depositor
select customer-name, loan-number
from loan, borrower
where branch-name = ‘Perryridge’
and /oan.account-number = borrower.account-number

Mincrease all accounts with balances over $10,000 by 6%, all other accounts
receive 5%.
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*Write two update statements:
update account
set balance = balance * 1.06
where balance > 10000
update account
set balance = balance * 1.05
where balance £ 10000
*The order is important
*Can be done better using the case statement (next slide)

MSame query as before: Increase all accounts with balances over $10,000 by
6%, all other accounts receive 5%. update account
set balance = case
when balance <= 10000 then balance *1.05
else balance * 1.06
end

I mhaw 9SQL: ¢ -1
Cogh moslaal o gmes IS (Al gl SQL):.Q*AL;\@\)ﬁj\)\mbgﬂ;c.‘.ﬁ;m}b@

CREATE  VIEW VIEW_NAME [ ( COLUMN[,COLUMN, ....]....).]
AS  SUB QUERY

L;:’.jl’J‘S“:“”‘}")u’“Jﬂ égiViGW elail (J:J&A éb):)g;dview @.&);Select)}us O yds CL».}'
6@@@#0\};4{&&&Q:ﬁdgjlﬂ\viewqifsobj):&;;Ja&ﬁ-}wﬁ..:}_iwo:bSelect

..x;fu.?-\jnQT@v.:m:w.J..&le(aj}lolfjnl}:jﬁgé)\qéd?}\l}lfj.s@)l&

s Jle
CREATE VIEW  PARTS (P#£PNAME,WT,CITY)
AS SELECT P# PNAME, WEIGHT,CITY
FROM P

WHERE COLOR = ‘RED’
C35h o a5 Parts el s oSG VL (S L

BA view consisting of branches and their customers

create view all-customer as
(select branch-name, customer-name
from depositor, account
where depositor.account-number = account.account-number) union
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(select branch-name, customer-name
from borrower, loan
where borrower.loan-number = loan.loan-number)

WO 0 Oldos i) ¢ -1
Dbl (A
O 315 35 4n opl 53 (gl Cudgdoms b (s o 53 A 8 3 (JSChe (6555 5 1 (SLSL Jes
ST o Jos OT sl 3o Select (S Olas 1L ool gl busls view
ke

SELECT * FROM PARTS

WHERE P#= ‘P2’
Ll s b by skl gl 5 diS Jots (STHol o 53 (oS 4 1) 0T o (b YU (S (612 6l -
S o S 5 UL S 5 b S L s (i 53 el o3l
Db
SELECT *

FROM PARTS
33T s s a ) 5 o

. .3; Swl C":"
B Find all customers of the Perryridge branch
select customer-name
from all-customer
where branch-name = ‘Perryridge’

BFind the average account balance of those branches where the average
account balance is greater than $1200.
select branch-name, avg-balance
from (select branch-name, avg (balance)
from account
group by branch-name)
as result (branch-name, avg-balance)
where avg-balance > 1200

&b ﬁbo‘jdawj‘ﬂ\s})bJ}q-)Sp‘hQiJ)JMVIEWj‘&\ij\{Jw)JLAMG_S-ﬁ)J a

S el (S
CREATE VIEW  PQ
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AS SELECT SP.P4 SUM(SP.QTY) AS TOTALQTY
FROM  SP
GROUP BY SP.P#

SELECT AVG(PQ. TOTALQTY) AS PT
FROM  PQ

(s 5973 399 )t VIEW 38 (83w 0 3 Sildes (@
OIS o5 & Ll sy glass s Ol - iz (5l o8 4 JHESQL 3 iy s J6 oy s ples

S o e 43 33 4 Y goma [y Loy s plowil ) Cod 5 i ) o T G b

(,4) gslw (g;AA{QL:LQ&):JQA.GB sladls )

(1, 4L) JSCee glyls s Y
gBs BB late i 515l ge gdmr 53 350 or plnil o> (5le p80n @ Ol ge 4 3 g g (1 e 3 oS 4T
s 43 45 1l 51 (S0 s o plonil 350 (Gl s Sy Sl Ss iate i 51 S by S
el 3 (5l o 4 s 5, e sl s sl

PR 33 O oy S50
S et o b Blie s lau a5 Bl odd Cou o Le Do &S5 (655 51 ool (53 o8 0 1B (o
b e g Sl gl 5 pateie O b Blis 55 ds s a5 L L gt
L)) Jt

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

Mbwbb)};‘ﬂ:"f{fﬁ

UPDATE SUPC2
Set Sname = “****
Where S#=S2’
..sj;‘ua&lfdwf\):!cb.»):‘_;)j:w:g@ﬁl{)y:&il
UPDATE S
SET SNAME = “#**%°
WHERE S# = S2’
AND CITY =‘C2
S T RS 4 S el T S o
INSERT INTO SUPC2
VALUES(S12,SN12)

d‘bﬁ)&‘j‘;ﬁ.’éﬂ.ﬂ@j)ﬁ)‘.&i@z@a.\a“u\g:statUScCityQP}JJJ‘\S@‘QTM&#

LS s 4z 1 oL Camale Aol 3 51 S s o0 0T 55 ¢ Cones o shlan oy s
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INSERT  INTO S
VALUES <S12,SN12,....,....>
o IS e s o by I b S CS Ol o o e Jade SO Glads Lo gast s

2(Y) Jke

CREATE VIEW V1
AS SELECT ( S#,STATUS)
FROM S;

CREATE VIEW V2
AS SELECT STATUS,CITY
FROM S;

S Jsdr ) 5 e Jeol liale s 55 a5 il edd (i Jpder &S sa YL s a2 U

& JBV2 w3 5 (£33 Jos 5NULL VALUE s j1 12 ) ol (g5l o8 4 LB VI s il
%s}bc&ﬁ

L5 Oles (2 ez 3 S ool ST Bablo V2 s oSl 5 Sl ST bl s 4y pam e Vs U

QJchjb‘)QT‘Sj‘-UJyawqﬁy‘wr}w78'79LSL@JLW\)QQ)’:}@‘JJE\}-

Dbl s () Je

Create view  V3(Pnum,SumQ)

AS Select P#,sum(QTY)
From SP

Group by P#

e g Sl (Glons A3 U S UMQ 1 (s 8 035573 St ) Sl (Silome b & (g5l s o

.J‘)rbﬁ‘&‘jwj&ﬁwd‘é})&é;@ﬁ‘ﬂj})‘kawdj&&_g)
INSERT  INTO V3 (Pnum,SumQ)
Values <Pl11, 111>

s 2y OGN 55 Joe 1L Qty sl 2 6 5 sUm(QLY) (51 ol (510
Do J)Nign Joe fol> s Gilw pCa 4 o
S dlaily (sl oS (gr b+ Lol 0t 35 a5l el s (5l o 4 B s ol o e a5 5 b
:mﬁkf:\::ub

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

ol u\:.lfSY,SXﬂ\bb 93 A3 S#}
SX 0 SY =S
Dbl ok il abls s> S
CREATE  VIEW S

AS SELECT SX.S#,SNAME,STATUS,CITY
FROM SX,SY
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WHERE SX.S#=SY.S#
IS el 95 8 5 Lgw 53 fs anl Caw ) Sl Py -PKC‘,JJ'\JJﬁjﬁijJﬁ_;&YL.Jﬁ:):
Py 6&.,\3}:47>j.g-3.Aj)UjggjLwcLi;AA{Q\:l«s):d&j.a&\A.UﬁﬁybL;bv\is(g"..w\dl.p\
AL bls g o 5 Sloe Sl (Sl st sl o o S5 GBS 45T ol od o Py

Insert Into S (S#,Sname,Status,city)
Values (S89,5n9,20,C9)

Insert  Into i SX (S#,Sname,city)
Values (S9,Sn9,C9)

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

el s o
WS IS s kol WS G b 51 sl Al o013 o0 55 B Slles o 558w m s ol ) S
Lon alasly (o 1T LIS 2615 oS alasl 5 S5 (55 ok g 25 s> Sy ot 53 ¢35 8 plnil L LS gL
S 553 |y b 1y 5 Il 3 15 5l e 1 5l 6,53 Ollee ¢ s
DAL Bl o5 s (A
FK-FK (LS )b g0 Jos Jool= (o
O 5 Sl S5l 0,55 Sllas i 0 0 15 S5l 0,55 Dldas (il (20l St s ol
S e 1 dy b Gladss e 1T I A a5 BB 55058 o
DS (0 (89 ) opled i s (Sl plCa 4 SQL/92 45 e
. 5L JOIN 53U NION SldS™ Jols bl A o i |y i3 09 & Jod Sjle
. 23 DISTINCT Jolé loits ozl & yle SELECT Cans .Y
AL pl sl Jgde o5 Jols LSS FROM s Y
. L HAVING 5 GROUP (¢sl> &L SELECT &jle £

o OIS
s DELETE ; UPDATE 5INSERT fos 4w ;2 L o8 Sl (51 48 4 View ;s jle o8in 4y s
3,5 Jlesl Ol (oo 1 S i b 5 L5 dlasl s &5 (55, p 15
A3 Olea J13 53 15 st (5 5 558 5le pl8in 4 1) g s pdms 457 3 3 5 Ol view s Y
5SS 5 oK

DAl el (o a5 ) DoV s ST 5 (F) e

CREATE VIEW V5
AS Select S#,Status,city
From S
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Where Status > 15
With  check option;

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

?-\AJC\QJH)J.{)’J&.&‘«JJ‘J&#JKET.b)‘u\ﬁbﬁ).)ibo.i\)bs4l{‘szu\.lfe\.:g.?

Insert Into V5
Values (S2,18)

)PJJJ‘J&ﬂ)Lf\iT}gj.JJL@A:K)>)|J§§¢&Qlﬂj:j:§¢\JC)>Ja;6}l?MliQ)HO_:“‘):
QJ.S.))‘)‘JJ;LEA

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

Jfl‘xfugm&l!q.x_mu_»)\fib With  check optionquuwﬁﬁ&;)lyﬂ):
Olbas ol olST S (285 15 3 oS Uy jo3 O)le o g 0ol Jlesl Comalr (5l pm 4 5 53 Slkes

R ISR L D)

SQL  Jww! SbICe! —0-0
M\Cjb%b‘o)l{).}g;ilﬁu‘_gu%.M\?:Ajl?uﬂbg'}‘ﬁ)\fdléjbuo}b&L&}@MQ%‘&‘J@
:sﬂ(:l;t,ﬁ,';)lya\,:@w;uf

Sl g6 sl a> U

Serb sl J S

e Jols

Sl St gla J 28

ol o Slndy

LT 51 0 a8 Sl Sedbl &Sl 0555 b esls 287 el SUEGT ol Catl Sl ey ol 53 4T

o000

23 pl Ly Skl 5 ol ¢ O i Ol gn SBSGL ol oo 5155 e s 25 SQL D gt
o A
.ji‘)

1Ly oo S o Sy S G s g s o5l oBSGL 355 O s OT Sl bl b 4S™ ol sl 187

CREATE USER user

IDENTIFIED {BY password | EXTERNALLY}
[DEFAULT TABLESPACE tablespace]
[TEMPORARY TABLESPACE tablespace]
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[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 jlael U
2553 31 OT 380 (5152 5 GRANT gz 1 kel sllae! (g1 . ol 0303 oSS (555 oo &S5 plonil o3l Lt

gl o osleis| REVOKE

BThe grant statement is used to confer authorization
grant <privilege list>
on <relation name or view name> to <user list>

B<user list> is:

%a user-id
*public, which allows all valid users the privilege granted
%A role (more on this later)

BGranting a privilege on a view does not imply granting any privileges on the
underlying relations.

BThe grantor of the privilege must already hold the privilege on the specified
item (or be the database administrator).

Bselect: allows read access to relation,or the ability to query using the view

*Example: grant users U1, U2, and U3 select authorization on the branch
relation:
grant select on branch to U1, U2, U3
Minsert: the ability to insert tuples
BMupdate: the ability to update using the SQL update statement
Mdelete: the ability to delete tuples.
Hreferences: ability to declare foreign keys when creating relations.
Busage: In SQL-92; authorizes a user to use a specified domain
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Mall privileges: used as a short form for all the allowable privileges

BRoles permit common privileges for a class of users can be specified just
once by creating a corresponding “role”

HPrivileges can be granted to or revoked from roles, just like user

BRoles can be assigned to users, and even to other roles

BWSQL:1999 supports roles
create role teller
create role manager grant select on branch to teller
grant update (balance) on account to teller
grant all privileges on account to manager

grant teller to manager

grant teller to alice, bob
grant manager to avi
g ) s
HThe revoke statement is used to revoke authorization.
revoke<privilege list>
on <relation name or view name> from <user list> [restrict|cascade]

BMExample:
revoke select on branch from U1, U2, U3 cascade

BRevocation of a privilege from a user may cause other users also to lose
that privilege; referred to as cascading of the revoke.

Bm\We can prevent cascading by specifying restrict:
revoke select on branch from U1, U2, U3 restrict With restrict, the
revoke command fails if cascading revokes are required.

.5 ga3 an-| a hittp://members.tripod.com/erdebus/sql/ch12.htm ;3T 4 015 o 2éw asdlas I
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S5 g 10

ESL eSS SleMbl i 5 o 2w 81 Lo e Sldas (6,0 Jolss a8 Cal s 5 b o Aty 2815
g3 5a b GRS 5 Dy gt Y pana g o (A Sy Jas S 0 S > (als Ol 53 45T SV
L JS| 5 e sat 5330 s 0LLundo Ly commit fes ¢S Ly 5T (begin transaction) ST 5
Y FRPPPLS

COITECtNEss oo ~Ib @
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Oledbl gl = @
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b 5 g LT 05 o 8 Wles S S350 Sy ler b 2815 (sl
Atomicity Q8¢ 31 S 39 A
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L3 8 el
consistency 5l S H9:o
o 4,8 5l Sl G5 03l oKl S8 5 505 Sl ST o 2o 1y 0315 oKL (6,8 5l b 28T 5
ST e b 6,505 L6 5L
Isolation (gjiluluo> S Hei
515 B ry e 1 i A e oS S o 51
Durability (s yful (s S 59:0
iy IS 31 g (Sl s ST i e o (Bl STl 3 5 0T 1o iy 28715 aST 51 g
oS 13 Jle -Y-1-0
Pl oS JEe B Ol 4 A Sl SHdL, 00 e eal s e oS 55

l.read (A)

2.A:=A-50000
3.write(A)
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4.read(B)
5.B:=B+50000
6.write(B)

Peols b ST el a a5 L el o
Lgﬂfjbd,.,p\ﬁ-(;iﬂ\
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103 ool S (

S UL 9> D ok 5T S gh S s ¢ 33 5 b0 Voo 51 8 5 ¥l o S g ST 5 S
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.J”Taﬁﬁ\,a@g@u(&“{
S 1 sl ! Slgdl>-T-1-0
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SSTI 510 5 Gl ol 0T (gl 2l a8 55 0 et oS Sl ocaT i S 2871 5 (ol ol 55 Sl ol o
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Commited sus 5, o

PS5 Gl 5 ey el o S 53 0T 15 0k plail 5T g JulST sy 25715 Dlles &7 ol Al
ol Swn e S 555 PS5 Jlei) Dl 035 2

.;,::GAwﬁ;\,’)tﬁjs”@‘ul{wbdsé}ﬁgﬁufSQL )};w>ﬁ¢a>\>ol§iE§W“ s 33
3 ghen 03\l 5 5 stws S 2SN 5 p pa mi 5 (6l SQLI1999 s
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LitSearch

As part of an introductory databases class at Stanford, I 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, I decided to port my database project to
MySQL, which I also describe below.

Entity-Relationship (E/R) Diagram

Conversion to a Relational Schema

SQL Schema

Data Acquisition
SQL 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.
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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
Words (stem)
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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)

) ;

CREATE TABLE Word (
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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)

) ;

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)

)i

CREATE TABLE WrittenBy (

work number (5) references Work(id),

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

)i

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 (
work number (5),
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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. I 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 I 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 it
in.

Creating the synonym table
CreateThesaurus.java
Parsing Authors
getauthors.pl
stripauthors.pl

Parsing Works

fetch.pl

AddBook.java
PorterStemmer.java

LitSearch: MySQL Port

Why MySQL?
The accounts we were given on the Oracle server had a 5S0MB quota. Unfortunately, the
database I wanted to load consisted of about 100 works, at 2 to 5 MB each. Factoring in



W& | oganass g oote 03Dy oDyl (ol doul: gu)> anls

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, I decided to run the project on my own box. And not wanting to pay for an Oracle
license, I decided to run an open-source alternative, MySQL and port my SQL code to work
under MySQL.

I 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, I 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
)i

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)

) ;

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)

) ;

CREATE TABLE PeriodLived (

region varchar (64) NOT NULL,
era varchar (32) NOT NULL,
name varchar (128) NOT NULL,

PRIMARY KEY (region, era, name)
) ;

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

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)

) ;

CREATE TABLE WrittenBy (

work integer NOT NULL,

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

) ;
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In retrospect, I probably should have used PostgreSQL, which is also open-source, and
supports subqueries and most of the functionality that Oracle supports. But I didn't know
about it at the time, so I 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 i1s 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;

run;

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

run;
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