Patabases - 4

Other relational operations and DUL

How to write RA expressions for dummies

Step 1: ldentify the relations required and CP
thewm together

Step 2: Add required selections to make the CP
info an appropriate Join

Step 3: Add any other selections required for the
query

Step 4: Add appropriate projections to get the
required attributes for the query

RA example

Show the nawme, job and location for all staff with a
salary greater than £2%000

Step 1: ldentify the relations required and CP
thewm together

Requires 2 tables EMP and DEPT

emp x dept




RA example

Show the name, job and location for all staff witha
salary greater than £25000

Step 2: Add required selections to make the CP
into an appropriate Join

O predicate | emp x dept)

) emp.dep’mo=depf.depfno( ewmp x dep’r)

RA example

Show the nawe, job and location for all staff with a
salary greater than £2%000

Step 3: Add any other selections required for the
query

) emp.deptno=dep’r.dep’mo( emp x dept )

0 sal»25000 (o emp.dep’mo=depf.depfno( ewmp x dept ))

Note

Alternatives here: could simply use an AND
O sal»25000 (o emp.depfno=deptdep’mo( ewmp x dept )
Would be the same as

O ( emp.deptno=dept.deptno ) AND sal>25000 ( emp x dept )




RA example

Show the nawme, job and location for all staff with a
salary greater than £25000

Step 4: Add appropriate projections to get the
required attributes for the query

0 5al525000 (o ewp.deptno=dept.deptno ( emp x dept )

L enawme, job, Ioc( 0 5al525000 (o emp.deptno=dept.deptno ( ewmp x dept )

Important

Watch out for projections BEFORE selections - check
they still work

O 5al>25000 (r enawe, job, loc (o ewp.deptno=dept.deptno ( emp x dept )

This produces an empty set (or an error result). Why?

How to write SQL expressions for dumwmies

Step 1: ldentify the tables required and CP them
together

Step 2: Add required conditions to make the CP
into an appropriate Join

Step 3: Add any other conditions required for the
query

Step 4: Add appropriate projections to get the
required columns for the query




SQL example

Show the name, job and location for all staff witha
salary greater than £25000

Step 1: ldentify the tables required and CP them
together

Requires 2 tables EMP and PEPT

select * or expression projections here

from ewp, dept CPs here

[where expression] selections here
SQL example

Show the nawe, job and location for all staff with a
salary greater than £2%000

Step 2: Add required conditions to make the CP

into an appropriate Join
select * or expression projections here
from ewmp, dept CPs here

where emp.deptno=dept.deptno selections here

SQL example

Show the nawme, job and location for all staff with a
salary greater than £2%000

Step 3: Add any other conditions required for the
query

seleet * or expression projections here

from emp, dept CPs here

where emp.deptno=dept.deptno  selections here
and sal > 25000




SQL example

Show the name, job and location for all staff witha
salary greater than £25000

Step 4: Add appropriate projections to get the
required columns for the query

select enawme, job, loc projections here

from emp, dept CPs here

where emp.deptno=dept.deptno  selections here
and sal > 25000

Relational Algebra operations

Selection o
Projection
Cartesian Product
Union

Set Difference -
Join X
Intersection N
Division +

cHioe [h=

Find all values

UNION
RuS

A set, every member of which is an element of one
or another of two or more given sets.

All the distinet values from the ‘first’ set along
with all the distinet values in the ‘second” set




UNION
Ru$

RuS={ABCOEEGH)

RA example

Create a list of all the hisals and losals

list of all the losals

TT fosals (grade)

list of all the hisals

TT hisals (grade)

losal
17000
22000
24000
30000
50000

hisal
21999
23999
29999
49999
99999

RA example

Create a list of all the hisals and losals

T fosals (grade)

u

TT hisals (grade)

21999
23999
29999
49999

99999
17000
22000
24000
30000
50000




SQL example

Create a list of all the hisals and losals

select hisal from grade 2
29999

union s
17000

22000

select losal from grade 24000

30000
50000

Relational Algebra operations

Selection o
Projection
Cartesian Product
Union

Set Difference -
Join X
Intersection N
Division +

cHioe [h=

Find values in one set
but not in another

SET PIFFERENCE
R-§

A set, every member of which is in one particular
set but not another

All the distinet values from the ‘first’ set without
all the distinet values in the ‘second’ set




SET PIFFERENCE
R-§

R-§={ABCD}

RA example

Create a list of actual salaries excluding any that are
earning the highest value for the grade

list of all the hisals

hisal
21999
Tr hisals (gl’ade) 23999
29999
49999
99999

RA example

Create a list of actual salaries excluding any that are
earning the highest value for the grade

SAL -
i e Y 18000
list of all the salaries s
) 22500

39750

Y 22500

“ ( ) ) 38500

sal emp ) 34500

) 40000

60000

25000

21000

19500

40000

23000




RA example

Create a list of actual salaries excluding any that are
earning the highest value for the grade

T sa1 (emp) - T pisats (grade)

Pone using the SQL keyword minus - unfortunately
not many PC databases support this syntax

Relational Algebra operations

Selection [0}
Projection T
Cartesian Product X

: Pone using CP and
Union i selection
Set Difference -

Not really implemented in
Join M databases as can be done

Her by selection

=man — Not really implemented in
Division * | *— databases as hard to
implement

Intersection n

Pata Query Language (PQL)

The SQL shown so far is for writing queries - the
PAL part of the language

select * or expression
from relations
Iwhere expression]




PPl and PML

SQL also has a syntax for creating tables,
altering the structure of tables and deleting
tables - called the Pata Definition Language (PPL)

8QL also has a syntax for inserting rows,
updating and deleting rows - called the Pata
Manipulation Language (PML)

Pata Definition Language (PUL)

Creating a table

CREATE TABLE tablename

(column_name type INULL/NOT NULL],
colt;mu_name type LNULL/NOT NULL],

Pata Definition Language (PDL)

typels)
CHAR (size) Character data, maxim;vz.toof Size’ characters upto
DATE Dates (which include time)
LONG Character data up to 65939 (sowme restrictions may
apply on the use of this field in a select statement)
Maximum of 40 digits (will accept scientific
NUMBER notation)




Pata Definition Language (PPL)

Creating a table

CREATE TABLE tablename
(column_name type INULL/NOT NULL],

cok;mn_name type LNULL/NOT NULL],

create table myemp [=oen -

(e"ame chaz . ename - sal v| deptno ~
sal number,
depf"o nUWIber) Record: 4 10of1 M i Search

Pata Manipulation Language (PML)

Inserting a record

insert into table Licolumnname, columnnawe, ...)1
values (value, value,...)

insert into table
values (value, value,...)

Pata Manipulation Language (PML)

Inserting a record

insert into myemp (enawe, sal, deptno)
values (‘smith” 25000, %)

insert into myemp
values (“jones’, 24000, 2)

&3 myemp - = X
ename v sal v deptno ~
Smith 25000
Jones 24000 2

Record: M 4 3 of 3 M { | 'search




Pata Manipulation Language (PML)

Inserting records from other tables

insert into table Licolumnnawme, columnnawe, ...)1
select expression

Pata Manipulation Language (PML)
Copies records from another table

E3 myemp - B X
Smenf:'Te ’ = 2soovo —
insert into myewmp (enawme, EEn =
sal, deptno) o o
select ename,sal,deptno o _ 270
from emp cox 38500

POLLARD 34500
REES 40000
PARKER 60000
TURNER 25000
HAYES 21000
CASSY 19500
GIBSON 40000
BLACK 23000
*

BN WNWRE NN W NN W

Record: W 1of16  » M b q Search

Pata Manipulation Language (PML)
Updating record(s)

update tablename set name = value [(,name=valuve)l
[where expression]




Pata Manipulation Language (PML)

j myemp - =}

s ename - sal ~| deptno -~
Updating recordl(s) ot | e
Jones 24000 2

= MARCH 18000 2

update myemp set deptno =4 | :
where ename = “Cox” :
BIRD 39750 2

AHMAD 22500 3

COX 38500 4

POLLARD 34500 1

REES 40000 2

PARKER 60000 1

TURNER 25000 3

HAYES 21000 2

CASSY 19500 3

GIBSON 40000 2

BLACK 23000 1

*

Record: W 1of16  » M} K Search

Pata Manipulation Language (PML)
Updating record(s)

&3 myemp - =
ename - sal v | deptno -~
= I * ‘l 1 smith | 25000 3
update myemp set sal = sal * 11} == :
h = P " d MARCH 18000 2
where e"aw’l'e '9 ar BYRNE 26000 3
or ename = “Rees :
BIRD 39750 2
AHMAD 22500 3
cox 38500 4
POLLARD 37950 1
REES 44000 2
PARKER 60000 1
TURNER 25000 3
HAYES 21000 2
CASSY 19500 3
GIBSON 40000 2
BLACK 23000 1
*
Record: M < 10of16 | » M b Search

Pata Manipulation Language (PML)

Peleting record(s)

delete * from tablename
[where expression]




Pata Manipulation Language (PML)

N & myem - =X
Vele‘rl“g POllard enaF:ne - sal deptno -
25000 3
Jones 24000 2
delete * from myemp s 0 :
where ename = “Cox” Bew 22500 3
BIRD 39750 2
AHMAD 22500 3
POLLARD 37950 1
REES 44000 2
PARKER 60000 1
TURNER 25000 3
HAYES 21000 2
CASSY 19500 3
GIBSON 40000 2
BLACK 23000 1
*
Record: M < 10of15 | b M b Search |
1 | 1 l
Pata Manipulation Language (PML)
Watch out:
Peleting everything — T
*
delefe * from myemp ‘Recard: 1] 1ofl ] Search
Pata Definition Language (PPL)
PDeleting a table - we say ‘dropping a table”
PROP TABLE tablename
drop table myemp
j IW\}EH1[J — ™ x
ename - sal deptno  ~
*

Record: M 1ofl

]

Search




