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P =PX.P#))

Y S 8 e aalab 2 055 4 S g |y S 055 5 0ot 1V g
(px.p# , px. WEIGHT * 454 AS GWMT)
WHERE (px.WEIGHT * 454> 1000)
M\JoM)LJ‘QT)JL;TMMJ‘&;&%XW‘)@M*}/\d‘}m
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time ‘09:00:30°

time ‘09:00:30:75°¢
Ol 5 5,6 Jols Timestamp @
Timestamp :> 2001 —1-27 09 :
30:27 .75
b s oygsInterval o
interval ‘1’ day D Jke

. i gs wlsl date / time / timestamp s slie 4 LSl g e Interval ;slie
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extract (year fromr . time 1)
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cast <string — valued expression > as date
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Create domain Ll (’U & [ not null ]

create domain Dollars numeric(12, 2)

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

Jolas i & Ol ygiwd 1 V-Y-0
Create table r( 4,D,,A4,D,,..A,D,.., (integrity — constrainty ))
el el ¥
.@\r&L&wa—WCUAiJA*
Pl Gl Al apls Cas anls o (gl esls & Di *
Create table branch

( branch — name char (15) not null ,
branch —city char (30) ,
assest integer )

Pl i W 50 Camelr S Cudgue %
e notnull
® Primary key (4,,..4,)

L 8 sl s Als gl 58355 gk 1m0t null Gl Lol S



® FOREGIN Key (4,... ) References

:Jle
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;

D rop and Alter tables _fglaar wadd 9 Bd>:V -V -1
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Alter table r Modify A NewType
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UPDATE e
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L s )
SELECT A,4,,..A4,
FROM sl
[where P]

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

el L3P g la abl, BRI 5 avls Slis LA
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Select distinct A,...
From 1l
.c..é/f.\.a\};;sCbﬁ\é)!ﬁﬁ:mgbselect)\@alllejtuuzwlo)y); J
.;;a>m1k/jx3—j+L;ujil.‘.;dﬁw@p'ki)c)\)g;j!()\j@selectL;}lq-p [
Select S#,P#,Qty *5 from SP
c34h S 5 senot gorcand L lg o oS 5y, 0K b i where Sole gul 55 @
23S ekl Oy o sibetween &yle jlwhere 4= b5 55 @

Select * From SP
Where Qty  between 2 and 5

s daly SO O alole e 4348 03,57 FrOm &jle sk Jgd i ST @
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Oldname as new name
b 9 Oldname new name
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Select *
From S as S SP  as Tsp
Where TS.S# = Tsp.S#

ol $35m0 5 5 Llbase By Jap ey wlodese Sle Wl )3 &S g 43 diw ik
order by S# desc s Jke
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cdad |y s ¢S s Slaks 5 OB S 4 Sladetne : L
Select S.*,P.* from S,P
Where S.city=P.city
Select S.*,P.* from S,P
Where S.city=P.city AND S. Status>10

S (Ksn) oS5 55 Bag L dsder S 0l a1 4G @
Cdal 1 Les G Sl OB WS 4 S ol ¢ Jle

Select First.S#, Second . S #
From S First, S Second
Where First . city = Second . city
AND First. S#<Second.S#

o= 37 Shas 53 Lo g5 Ol cplL syl 5 gm g 55 6T ol 5 e 4y alie OLSGISQL 0L 45 @
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Select P#, ...
From P

Where Pname like " w %"
..,\J‘a.,\.&v:s-wQS&L@JT@“‘/.W”j..U\aMJLbTWQS&L@JT&W%

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

55T C L ST 510 o el 5 A3l s Ol il el
SELECT SNAME FROM S WHERE SNAME LIKE ‘C_
AEL Bl atils O 4w i o B uS 4 el -
3505 03l NOT LIKE 5| L TKE (sl 4 015 (o0 35 &S dal i ol pte 57 G550 55 U
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Ly o, e Khee 1 EXCEPT & le 5 &S zal 5|, INTERSECT
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VAT

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

Ll. L ss oo o> EXCEPT L 5 INTERSECT U NION ESG ol ddan 2L LSS e
NP 1P L5J|J§J s b 0T j3 48 ol r.a\,a EXCEPT ALL ¢ UNION ALL (sla 455 SQL >

L Ll sl Jla
P o gl 98 a8y HI7 4 Slod

branch account depositor customer
branch-name {—I_ account-number <—|_ customer—name > customer—name
branch—city branch-name account—number customer—street
assets balance customer—city
loan borrower
loan—number q—l— customer—name

branch-name loan—number

amount

BFind 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.




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 ‘Y%oMain%’
BMatch the name “Main%”
like ‘Main\%’ escape ‘\’
MList in alphabetic order the names of all customers having a loan in Perryridge branch
select distinct customer-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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select max( status)
from S

SELECT COUNT(*) . a3 o1y O WS ag sluw

FROM S
SELECT COUNT ( DISTINCT P#)
FROM SP
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SELECT P# . SUM(QTY)

FORM SP
GROUP BY P# ;
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Select P#
From sp

Group by p#
Having count(*) >1
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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)
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5+NULL —» NULL
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*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

:;xCU‘)ﬂj@\}SQ\}Sdaad.qq-)'\SJJ)b:jq-j}:j‘g)ii:@\}ScSQL6&4&@3ﬁ)> o
e SYSDATE , NEXT-DAY , LN, EXP, TAN ,TANH, SIN , SINH, COS,
COSH,CEIL,FLOOR,STTDEV,VARIANCE,POWER,MOD,SIGN,CHR,CONCAT,UPPER

_LOWER,LPAD,RPAD,LTRIM,RTRIM,REPLACE, TRANSLATE,
IENGTH,TO_CHAR,USER,TO NUMBER
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Select Sname
From S,Sp
Where  S.S# = SP.S#
AND  SP.P#= ‘P2’

Pl o S 5 g O eslial s el

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°)
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Select  S#
From S

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

LSl i SO VL 2 B S s o 2l

23S eslinal 3 e QU Sl e p o 5 g 20 o @
dil 2SS ,nﬁfww‘mﬁ;u;\@qu,,!ms.gagg\,@@mwo,wzdw

SELECT  S#
FROM S
WHERE STATUS <(SELECT  MAX (STATUS)
FROM  S);
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SELECT SNAME
FROM S
WHERE  EXISTS (SELECT * FROM SP
WHERE SP.S#=S.S# AND SP.P#="P 2’)
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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)
M 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)
BFind 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



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’)
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DELETE FROM R
WHERE P
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DELETE FROM SP
WHERE S#=°S3> AND P#="P4
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DELETE FROM P
WHERE P#=‘PS’
DELETE FROM SP
WHERE P#=°‘PS’
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DELETE FROM SP
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INSERT INTO R (Al,A2,...)
VALUES (V1,V2,.....)
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INSERT INTO P
VALUES (‘P8’,’PN8’,’BLUE’,’10°,"C3"),
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INSERT INTO ACCOUNT (
SELECT LOAN-NUMBER, BRANCH-NAME,200
FROM LOAN

WHERE BRANCH-NAME = ‘¢,s0°;
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UPDATE TABLE
SET FIELD = & )le

[ WHERE PERDICATE ]
s ke
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UPDATE P



SET  COLOR="‘s,},

WEIGHT = WEIGHT + 5
WHERE P#= ‘P2’
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UPDATE P
SET WEIGHT = WEIGHT + 5
WHERE WEIGHT =10
UPDATE P
SET WEIGHT = WEIGHT + 3
WHERE WEIGHT < 10
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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%.



*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)

BSame 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
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CREATE  VIEW VIEW_NAME [ (COLUMN[,COLUMN, ....]....).]
AS  SUB QUERY
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CREATE VIEW PARTS (P#,PNAME,WT.,CITY)
AS SELECT P#PNAME, WEIGHT,CITY
FROM P

WHERE  COLOR = ‘RED’
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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



(select branch-name, customer-name
from borrower, loan
where borrower.loan-number = loan.loan-number)
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SELECT * FROM PARTS

WHERE P#= ‘P2’
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SELECT *

FROM PARTS
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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
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CREATE VIEW PQ



AS SELECT SP.P#,  SUM(SP.QTY) AS TOTALQTY
FROM SP
GROUP BY SP.P#
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SELECT AVG(PQ. TOTALQTY) AS PT
FROM  PQ
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CREATE VIEW  SUPC2
AS SELECT S#SNAME
FROM S
WHERE CITY =‘C2
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UPDATE SUPC2
Set  Sname = “*¥***’
Where S# =+“S2’
.:;ﬁ«:&@s;b;\claw);é)j;wsguzﬂlf)};wsai
UPDATE S
SET SNAME = “#**%*>

WHERE S# = ‘S2’
AND CITY =‘C2
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INSERT  INTO SUPC2
VALUES(S12,SN12)
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INSERT  INTO S
VALUES <S12,SN12,....,....>
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CREATE  VIEW VI
AS SELECT (S#STATUS)
FROM  S;

CREATE VIEW V2
AS SELECT STATUS,CITY
FROM S;
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Create view  V3(Pnum,SumQ)
AS Select P#,sum(QTY)
From SP
Group by P#
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INSERT  INTO V3 (Pnum,SumQ)
Values <P11, 111>
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SY (S#,Status)
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CREATE  VIEW S

AS SELECT SX.S#,SNAME,STATUS,CITY
FROM SX,SY



WHERE SX.S# = SY.S#
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Insert  Into S (S#,Sname, Status,city)
Values (§89,Sn9,20,C9)

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

Insert Into SY (S#, Status)
Values (S9,20)
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CREATE VIEW V5
AS Select S#, Status,city
From S



Where Status > 15
With  check option;

S V5
S#...... Status S#....... Status
S1...... 16 Si...... 16
S2...... 10 S3...... 17
S3...... 17
S4....... 15
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Insert Into V5
Values (S2,18)
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update V5
Set  Status = 10
Where S#=°S3’
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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}]
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MThe 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)

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

MThe 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
Hinsert: the ability to insert tuples
Bupdate: the ability to update using the SQL update statement
Bdelete: 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



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”

BPrivileges 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
e g
MThe revoke statement is used to revoke authorization.
revoke<privilege list>
on <relation name or view name> from <user list> [restrict|cascade]

BExample:
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.

.5 403 ax-| » hittp://members.tripod.com/erdebus/sql/ch12.htm ;5T 4 015 o 2éw asdlas 5l




S5 i y5-1-0
ESL S DleMbl i 5 o s (6l Lo e Dldes (6,0 ol a5 il o 5 a0l o Ay 28T 5
Foarbsges b GES1 5 Sl gas ™Y game g o A doly Jrae SO oS 3 (dls Olgr 53 48T Sl
L ES15 e gat 53,4 e obbundo Lscommit fes ¢S Ly 51T (begin transaction) S5

Y PP S

COITECtNess oo ~,b @

355 an ol s S ol b LSS dsly Sy | ST 5 S0 ol Sldes Aol e 55 sl
3,0 ks ,dbms

OleMbl Ol = @
25555 6K S5 6 s 53 Bos Dol 358 el UG L b ST 5 3, g0 SN 3500
3555 0kl g ,Lgs

(Ol iy @

gk ath g HLSK bbb i Dy g 53 LS| 5 5 Jes 3y SNl s e
o 17 sles 29 -1-1-0
3,00 25 s b T 015 (o Wles S 855 55 Sisslex b 2515 ¢l
Atomicity 089 51 S 39 A

S b s isd oo L2 “Lles b (ST 5 8 Sllas adST (Sl dites 4525 BB 8 5 o3lac s 2SI 5
R
consistency 6 lw S H9:o
o 4 )8 5l o G5 0305 oKL (ST 5 K5 Sl S o a1y 0315 oL (6,8 5le b 2871 5
ST e b 6,50 L6 50
Isolation gjilulo> S Hei
LI S (655 o e T g s e SO Sl s ST
Durability g lul b S $9:0
iy S5ty (ST s ST o bl n 3L S 15 0T Sl iy (1875 TS0 g
o 13 Jle -Y-1-0
Dl oS e B ol 4 A Ol 51U, 00 fhae sl o ST 03

l.read (A)

2.A:=A-50000
3.write(A)



4.read(B)
5.B:=B+50000
6.write(B)
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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)



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 (



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)

) ;

CREATE TABLE WrittenBy (
work number (5) references Work(id),
name varchar (128) references Author (name),
primary key (work, name)

) ;

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),



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



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, I 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)

) ;

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,



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
)7

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)
)7

CREATE TABLE Work (

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

year integer,

length integer,

gutenberg id wvarchar (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)

)



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
w2.1id = 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 '&%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)



BEGIN
INSERT INTO Syn VALUES (:NE W.id, :NEW.id);
END ReflexiveSynTrig;

run;
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