Patabases - 4

Other relational operations and PUL

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 fo get the
required attributes for the query

RA example

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




How to write RA expressions for dummies

Step 1: Identify the relations required and CP
thewm together

Step 2: Add required selections to make the CP
into 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 nawe, job and location for all staff with a
salary greater than £25000

Step 1: ldentify the relations required and CP
thewm together

Requires 2 tables EMP and DEPT

emp x dept

How fo write RA expressions for dummies

Step 1: ldentify the relations required and CP
thewm together

Step 2: Add required selections to make the CP
into 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 nawe, job and location for all staff witha
salary greater than £25000

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

(0) predicafg( emp x dep‘l' )
o emp.dep’mo=dep’r.dep’mo( ewmp x dep‘l')

How to write RA expressions for dummies

Step 1: ldentify the relations required and CP
them together

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

Step 3: Add any other selections required for the
query

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

RA example

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

Step 3: Add any other selections required for the
query

) emp.dep’rno=dep’r.dep’mo( ewmp x dept )




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

Step 3: Add any other selections required for the
query

) emp.dep’rno=dep’r.depfno( emp x dept )
O 5al>25000 (o emp.dep’mo=deptdep’mo( ewmp x dept )

Note

Alternatives here: could simply use an AND
O 5al>25000 (o emp.depfno=deptdepfno( ewmp x dept )
Would be the same as

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

How to write RA expressions for dumwmies

Step 1: ldentify the relations required and CP
thewm together

Step 2: Add required selections to make the CP
into 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 name, 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 5al>25000 (o ewp.deptno=dept.deptno ( emp x dept )

L enawe, job, Ioc( 0 5al»25000 (o emp.depfno=deptdepfno( ewp x dept )}

Important

Watch out for projections BEFORE selections - check
they still work

0 al»25000 (T enawme, job, loe (o ewp.deptno=dept.deptno ( emp x dept )

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

How to write SQL expressions for dummies

Step 1: Identify 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 nawme, job, sal and location for all staff with
a salary greater than £25000

How to write SQL expressions for dummies

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 nawe, job and location for all staff with a
salary greater than £25000

Step 1: ldentify the tables required and CP them
together

Requires 2 tables EMP and DEPT

select * or expression projections here
from emp, dept CPs here
[where expression] selections here




How to write SQL expressions for dummies

Step 1: Identify 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 nawe, job and location for all staff with a
salary greater than £25000

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

select * or expression projections here
from emp, dept CPs here
where emp.deptno=dept.deptno selections here

How fo write SQL expressions for dummies

Step 1: Identify 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 nawe, job and location for all staff witha
salary greater than £25000

Step 3: Add any other conditions required for the
query

select * or expression projections here

from emp, dept CPs here

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

How to write SQL expressions for dummies

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 fo get the
required columns for the query

SQL example

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

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

select enawe, 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 #

(== N mE] He— |

Find all valves

UNION
RuS

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

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 hisals
hisal
T hisals (gmde) 233
29999
49999
99999
RA example
Create a list of all the hisals and losals
list of all the losals BEEE
17000
T fosals (grade) 22000
24000
30000

50000

RA example

Create a list of all the hisals and losals

21999

T josals (Qrade) —
U 49999

99999

a 17000

T hisals (grade) 25000
24000

30000

50000




SQL example

Create a list of all the hisals and losals

select hisal from grade
Union

select losal from grade

21999
23999
29999
49999
99999
17000
22000
24000
30000
50000

Relational Algebra operations

Selection
Projection
Cartesian Product
Union

Set Difference -
Join X
Intersection N
Division #

c|x |49

Find values in one set
but not in another

SET DIFFERENCE
R-§

A set, every mewmber 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 DIFFERENCE
R-§

R-$={(ABCD)

RA example

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

sal
26000

list of all the salaries —
22500

38500

Tr sal (emp) 34500

40000

60000

25000

21000

19500

40000

23000

18000

RA example

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

list of all the highest values

hisal
21999
23999
L hisal (gl’ade) 29999
49999
99999




RA example

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

Tr sal (GWIP) i Tr hisals (gl’ade)

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

RA example
S0 a cheat in SQL
select sal from emp

left join grade
on ewmp.sal=grade.hisal

where grade.hisal IS NULL

sal
26000
22500
39750
22500
38500
34500
40000
60000
25000
21000
19500
40000
23000
18000

(1 will leave you to figure this one out)

Relational Algebra operations

Selection o
Projection T
Cartesian Produet | x
Union u
Set Difference -
Join X
Intersection N
Pivision #

Pone using CP and
selection




Relational Algebra operations

Selection o

Projection T

Cartesian Product X

Union U

Set Difference -

Join X

l ? Not really implemented in
ntersection N | databases as can be done
Pivision s by selection

Relational Algebra operations

Selection )
Projection ™
Cartesian Produet | x
Union u
Set Difference -
Join X
Intersection N
e Not really implemented in
Division . databases as hard to

implement

Pata Query Language (PQL)

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

select * or expression
from relations
[where expression]




POL and PML

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

SQL also has a syntax for inserting rows,
updating and deleting rows - called the Pata
Manipulation Language (TML)

Pata Pefinition Language (PUL)

Creating a table

CREATE TABLE tablename

(column_name type INULL/NOT NULL],
colt;mn,name type INULL/NOT NULL],

Pata Definition Language (PDL)

typels) - really depends on the actual database

CHAR (size) Character data, maximum of Size’ characters upto
DATE Pates (which include time)
TEXT Character data up t0 65535
INT Whole numbers

... but lots of other ones as well..




Nuwmbers ...

AUTO_INCREMENT
Numeric -128 TO 127 = NULL
{1byte} || TINYINTI(M)] [0 to 255 if UNSIGNED) SICIGNED, ZEROPILL. | it NOTNULL)
AUTO_INCREMENT,
Numeric -32,768 to 32,767 T 7 NULL
{2bytes) | SMALLINTI(M)] [0 1o 65,535] SUCIGNED, ZERCPILL: | it NOTNULL)
AUTO_INCREMENT,
Numeric -8,388,608 to 8,388,607 - , NULL
(3bytes) | MEDIUMINTI(M)] [010 16,777,215] SCIGNED, ZEROMILL: | itNOTNULL)
AUTO_INCREMENT,
Numeric -[+2.147E+9 T ) NULL
{4 bytes) INT[(M)] [0 to 4.204E+9] ANSIGNED, ZEROFILL: | {oif NOT NULL]
AUTO_INCREMENT,
Numeric -/+9.223E+18 T ) NULL
B bytesy | BIGINTI(M) [0t0 18.45E+18] AINSIGNED, ZEROFILL: | {oif NOT NULL]
Numeric p=0-24 -->"FLOAT" NULL
{40r 8} (L) p=25-53 ~> "DOUBLE" UNSIGNED, ZEROFILL | 10 it NOT NULL]
Numeric Min=+/-1.175E-38 NULL
{4 bytes) | TLOATI(M.D)] Max=+/-3.403E.+38 UNSIGNED, ZEROFILL || 14 jt NOT NULL]
Numeric Min=+/-2.225E-308 NULL
{8 bytes) | DOUBLEIM.D)] Max=+/-1.798E+308 UNSIGNED, ZEROFILL || 5 jt NOT NULL]
Numeric |DECIMAL[(M,[D])] | Max Range = DOUBLE range NULL
(M2 | Storedassting. | Fixed poiat vs. DOUBLE flot | UNSIGNED, ZEROFILL | 14 ¢ N1

Binary patterns ...

Bit
{8 bytes}

BIT[(M)]

Binary. Displan by [add zero or
converting witl

BIN(). M=1-64

Prior to 5.03

TINYINT(1) Synonym

NULL
[0 if NOT NULL]

Strings ...

String CHARIM)] M=0-255 Characters, FIXED. BINARY, NULL
{M char's} Right padded with spaces. CHARACTER SET [ if NOT NULL]
String M=0-65,535 Characters BINARY, NULL
(Mchars') || VARCHAR(M) M=0-255 <v5.0.3 CHARACTER SET [ it NOT NULL]
String 2 BINARY, NULL
#chars’y | TINYTEXT 0-255 Characters CHARACTER SET [ if NOT NULL]
String ) BINARY, NULL
{#char's'}y TEXT? 0-65,535 Char's CHARACTER SET [ if NOT NULL]
String - BINARY, NULL
{#chars'y | MEDIUMTEXT 0-16,777,215 Char's CHARACTER SET [ if NOT NULL]
String 5 BINARY, NULL
(#chars'y | LONGTEXT? 0-4,294,967,295 Char's CHARACTER SET [ if NOT NULL]




Large binary fields ...

(#?;123‘) LEEDS 0-255 bytes (cg:bsilrgwe) [ if NOT NULL]

(#?;123‘) Scs 0,65.535.byies (c?s'z"s‘"‘e'n‘i%e) [ if NOT NULL]

; #53325, MEDIUMBLOB 0-16,777,215 bytes : JErEleL L5 T e

y #?;:g‘) LONGBLOB 0-4,294,967,295 bytes ( cfs'gb;' rg:z o) (i rygTLhuu]
.

Pictures, Sounds, Video - watch out using these

Sets ...

String ENUM? Column is exactly 1 of 1-65,535 NULL [1st value if
{1-2 bytes} ("A1","A2",...) values CHARACTER SET NOT NULL]

String SET2 Column is 0 or more values in list NULL
(1-8bytes} | (A1""A2",.) of 1-64 members CHARACTER SET || rw it NOT NULL]

Le. collections where the values are known in
advance and come from a limited range

managet, salesperson, administrator

Dates/Times ...

Date & NULL
Time DATE "1000-01-01" - "9999-12-31" Sl ["0000-00-00" if
{3 bytes} (YYYY-MM-DD) NOT NULL]
Date & . . NULL ['0000-00-00
1000-01-01 00:00:00" - Global Only Bt
Time DATETIME : SR y 00:00:00"
@ oyies) '9999-12-31 23:59:59 (YYYY-MM-DD hhimm:ss) | i NST NOLL]
Date & NULL
Time TIME ".838:59:59" - "838:59:59" Eiied, ["00:00:00" if NOT
{3 bytes} (hh:mm:ss NULL]
Date &
19700101000000 - Global Only Current Date &
(41?,3:5) TIMESTAMP 2037+ (YYYYMMDDhhmmss) Time
Date & NULL
Time YEAR 1900 - 2155 ] [0000" if NOT
{1 bytes} (YYYY) NULL]




Pata Definition Language (PPL)

Creating a table

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

Pata Definition Language (PUL)

Creating a table CREATE TABLE myewmp (
ewmpno int(11),
ename char(90),
sal int(11),

: deptno int(11)

[EBrowse [fStructure msqQL  'Search Filnsert [EExport [Zimport $£0| [fiEmpty X Drop
«” MySQL returned an empty result set (i.e. zero rows). ( Query took 0.0002 sec )

sELECT -
FROM myemp"
LIMIT 0, 30

[ Edit ] [ Explain SQL ] [ Create PHP Code ] [ Refresh

Field Type Collation Attributes Null Default Extra

>
3

ctio
(] empno int(11) Yes NULL L X B @ T
() ename char(50) latin1_swedish_ci Yes NULL S X @ @
() sal int(11) Yes NULL L X B @ T
(] deptno int(11) Yes NULL P X o T

Pata Manipulation Language (ML)

Inserting a record

insert into table Llcolumnname, columnname, ...)]
values (value, valve,...)

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




Pata Manipulation Language (ML)

Inserting a record

insert into myewmp (empno, enawme, sal, deptno)
values (12, ‘smith’ 25000, 3)

empno ename sal deptno
12 smith 25000 3

Pata Manipulation Language (ML)

Inserting a record (if inserting all valves in a
row)

insert into myemp
values (12 “jones” 24000, 2)

empno ename sal deptno
12 smith 25000 3
13 jones 24000 2

Pata Manipulation Language (ML)

Inserting records from other tables

insert into table Llcolumnname, columnname, ...)]
select expression




Pata Manipulation Language (ML)
Copies records from another table

insert into myewmp

empno
12

select empno, !
enawe,sal,deptno 557
from emp -
where $al<25000 912
936
970
405

ename
smith
jones
BELL
AHMAD
HAYES
CASSY
BLACK
MARCH

sal
25000
24000
22500
22500
21000
19500
23000
18000

deptno

N = W DWW NN W

Pata Manipulation Language (ML)

Updating recorad(s)

update tablename set nawe = value [(,name=value)]

[where expression]

Pata Manipulation Language (ML)

Updating record(s)

update myewmp set deptno = 4
where ename = “Bell”

empno

13
557
690
912
936
970
405

ename
smith
jones
BELL
AHMAD
HAYES
CASSY
BLACK
MARCH

sal
25000
24000
22500
22500
21000
19500
23000
18000

deptno

N = WD W bd NDw




Pata Manipulation Language (ML)
Updating record(s)

update myewmp set sal = sal * 1.1
where ename = “Swith”
or enawme = Jones”

empno ename sal deptno
12 smith 27500

13 jones 26400
557 BELL 22500
690 AHMAD 22500
912 HAYES 21000
936 CASSY 19500
970 BLACK 23000
405 MARCH 18000

N = WD W Ae N

Pata Manipulation Language (ML)

Peleting record(s)

delete from tablename
[where expression]

Pata Manipulation Language (ML)
Peleting Pollard

delete from myemp
where ename = Jones”

empno ename sal deptno empno ename sal deptno
12 smith 27500 12 smith 27500
13 jones 26400 557 BELL 22500
557 BELL 22500 690 AHMAD 22500
690 AHMAD 22500 912 HAYES 21000

812 HAYES 21000 936 CASSY 19500
936 CASSY 19500 970 BLACK 23000

970 BLACK 23000 405 MARCH 18000
405 MARCH 18000

N = W NN WA D
N = WD WA W




Pata Manipulation Language (ML)

Watch out:
Peleting everything

delete from myemp

«” MySQL returned an empty result set (i.e. zero rows). ( Query took 0.0002 sec )

SELECT ~
FROM “myemp~
LIMIT 0 , 30

[ Edit]

Pata Pefinition Language (PUL)

Peleting a table - we say ‘dropping a table”

PROP TABLE tablename

drop table myemp




