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Dedarative lmauagz

SaL - cove tomponents + extensions Ces. (CYE))

— ODL
l. LREATE
Schemns | tolbles, domaing, views, oSserkigns, triggers
PSalL : database
[.1 Creare Schewa

CREATE SCHEMA COMPANY AUTHORIZATION ‘Jsmith’;

Ca’m!og): nomed  llechon  of  sonwewws
- Soewa called INFORMATION - SCEMA

Defouwtt owner: vooy c?omsras ‘w Psal)
Defouy Schema Ccrco\’rif\ﬁ Shema): owner Wome

1.2 (feate Table
Default sthemo Loresting fable):  PuBLC
VBLIC Schemn
CREATE TABLE EMPLOYEE e we ¢

Peefix tovle name with Shema nome while ure_MiNa

CREATE TABLE COMPANY.EMPLOYEE
Q—-f_)
schem



. Alernaye: creoke sthewa wawme owda wame C

(reare +ov\e syotewenmts

)

12 Vickual Relakdons

CREATE VIEW NAME AS (QUERY);

. .
Column_name  odribure-fupe  conermint,
TI
CREATE TABLE EMPLOYEE Figure 6.1
{ Fname VARCHAR(15) NOT NULL, SOL CREATE
Minit CHAR, TABLE data
Lname VARCHAR(15) NOT NULL, definition statements
Ssn CHAR(9) NOT NULL, for defining the
Bdate DATE, COMPANY schema
Address VARCHAR(30), from Figure 57,
Sex CHAR,
Salary DECIMAL(10.2),
Super_ssn CHAR(9),
Dno INT NOT NULL,
PRIMARY KEY (Ssn),
CREATE TABLE DEPARTMENT
{ Dname VARCHAR(15) NOT NULL,
Dnumber INT NOT NULL,
Mar_ssn CHARI(9) NOT NULL,
Mgr_start_date DATE,
PRIMARY KEY (Dnumber),
UNIQUE (Dname),
FOREIGN KEY (Mgr_ssn) REFERENCES EMPLOYEE{Ssn) )
CREATE TABLE DEPT_LOCATIONS
{ Dnumbar INT NOT NULL,
Dlocation VARCHAR(15) NOT NULL,
PRIMARY KEY (Dnumbar, Dlocation),
FOREIGN KEY {Dnumber) REFERENCES DEPARTMENT(Dnumber) );
CREATE TABLE PROJECT
{ Pname VARCHAR(15) NOT NULL,
Pnumber INT NOT NULL,
Plocation VARCHAR(15),
Dnum INT NOT NULL,
PRIMARY KEY (Prnumber),
UNIQUE (Priame),
FOREIGN KEY (Dnum} REFERENCES DEPARTMENT(Dnumber) );
CREATE TABLE WORKS_ON
{ Essn CHAR(S) NOT NULL,
Pro INT NOT NULL,
Hours DECIMAL(3,1) NOT NULL,
PRIMARY KEY (Essn, Pno),
FOREIGN KEY {Essn) REFERENCES EMPLOYEE(Ssn),
FOREIGN KEY (Pno) REFERENCES PROJECT(Pnumber) ),
CREATE TABLE DEPENDENT
{ Esen CHAR(9) NOT NULL,
Dependent_name VARCHAR(15) NOT NULL,
Sex CHAR,
Bdate DATE,
Relationship VARCHAR(8),

PRIMARY KEY (Essn, Dapendant_nama),

FOREIGN KEY {Essn) REFERENCES EMPLOYEE(Ssn) );



A¥tribure Twpeg

o) S’nr(r\@

Fixed Ie%-w\: (HARCN) , CHARALTERLN)

© Variable lenpghn @ VARCHAR )| (AR VAR ING (W),
(HARMCTER VARYING (n)

- entlose ‘wm *? simb\e q,uo-\es

[}

- Defaut n = 1

© Fixed levgfh @ blank- padded
(o) Nuweric
* Tnteger: TNTEWER, INT, SMBUINT
Float : FLONT, REAL, DOVRLE PRECISION

Decimaal :  DECIMAL Ci)3) , DECLH)), NUMERIL Gyy)
- i precition Ctota\ o )
- §: swle Cno. of dedmal places - defant = 0)
- DetiMpL €5,3) |, D€ (o)

© Bit sm‘v\%

Fixed lewpfh: BTl , Vowriable lengfn: BIT VARYING ()

ODefouy n =\

bncdosed 1n ¢ and prefixed with B Cen: '1001)



addih mal

() Boolean

© True ond Fa%e (and uminown for 3 -vawed loge)
Ce) Dote
Ten ?os\-\-‘\ov«s: YYVYY -MM- DD
enclosed in tinye  quotes ¢
Sometimes prefixed wih DKTE
Ey DATE ‘2014-03- 38’
) Time
Ei&\n\— positions:  HH: MM:SS
Time () — i extw digjte for decimal of tecnds
@ Timestomp
DATE + TIME + 6 posiime Chracien of secndd
* Opfional timezone gqualifier
TIMESTAMP  ‘2on-0a-28  19:40:30.64379 2

(W Trerval

Relative volue 4o increment | decrement date, *ime, Fimerawp

hopes
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© CLo®

© Onavacker \orpe object Ctexr documents)
© PSaL: fexr Cl1GB wan

Oracle: mox & B

Ea-. book review clob(10KB)

@ Bw
: E«\am\:) lorge Objecks
© Tonowps, Vvideos  ete
pPSaL- \o&'\'em Cmox \GRD
ovocle: mMAx ¢ 6B

* €o. image blob(10MB)
movie blob(2GB)

+ PSEL - wse ps\aco?z Yo ingerty images



Lk Creake Domain
Renamed defautt datorype with & withowt conttvainks
Casyy fo Chanpe databvpe fre  dowain
Twproves  veadolility

Ea'. CREATE DOMAIN SSN TYPE AS CHAR(9);

vs Create Type
* User Oefived Twpet CUDTs)
Objeck - griented ogps ot RDBMS)
PSGL: velaHonal objer Dbs

CREATE TYPE fuM-oddress AS Cc(h& VARLHAR(Q0) , $hyeet thHAkcﬂth-



Conghrainks wm_ SQL

I Aftribure  (onthrainit

Twplicir for PK

DEFAULT  Cualune?

vibhamasti=# CREATE TABLE STUDENT (

[vibhamasti(# SID INTEGER PRIMARY KEY,

vibhamasti(# SNAME VARCHAR(2) CHECK (SNAME NOT LIKE '% %'),
vibhamasti(# CRID INTEGER,

vibhamasti(# AGE INTEGER CHECK (AGE > 20 AND AGE < 35),
vibhamasti(# DID INTEGER,

vibhamasti(# CNO INTEGER,

vibhamasti (# COLLEGE_NAME VARCHAR(20) DEFAULT 'PESU',
vibhamasti (# CONSTRAINT FK_CRID FOREIGN KEY(CRID) REFERENCES STUDENT(SID)
vibhamasti(# ):

CREATE TABLE

vibhamasti=# CREATE TABLE DEPT (

vibhamasti (# DID INTEGER PRIMARY KEY,
vibhamasti (# DNAME VARCHAR(20) NOT NULL UNIQUE
vibhamasti(# );

CREATE TABLE

[vibhamasti=# CREATE TABLE COURSE (
[vibhamasti(# CID INTEGER PRIMARY KEY,
vibhamasti (# CNAME VARCHAR(20)
[vibhamasti(# );

CREATE TABLE




vibhamasti=# ALTER TABLL STUDENT
IADD CONSTRAINT FK_DID FOREIGN KEY(DID) REFERENCES DEPT(DID) ON DELETE CASCADE;

ALTER TABLE

vibhamasti=# ALTER TABLE STUDENT DROP CONSTRAINT FK_CRID;

ALTER TABLE
vibhamasti=# ALTER TABLE STUDENT ADD CONSTRAINT FK_CRID FOREIGN KEY(CRID) REFERE

NCES STUDENT(SID) ON DELETE SET NULL;
ALTER TABLE

vibhamasti=# ALTER TABLE STUDENT
ADD CONSTRAINT FK_CID FOREIGN KEY(CNO) REFERENCES COURSE(CID);

ALTER TABLE

vibhamasti=# ALTER TABLE STUDENT ALTER COLUMN CNO SET DEFAULT 101;
ALTER TABLE

[vibhamasti=# ALTER TABLE STUDENT ADD CONSTRAINT FK_CID FOREIGN KEY(CNO) REFERENC
ES COURSE(CID) ON DELETE SET DEFAULT;
ALTER TABLE




9, SELElT- FROM - WHERE

SELECT <attribute list>
FROM <table list>
WHERE <condition>;

where

® <attribute list> is a list of attribute names whose values are to be retrieved by
the query.

= <table list> is a list of the relation names required to process the query.

® <condition> is a conditional (Boolean) expression that identifies the tuples
to be retrieved by the query.

22 Allas ivxg

SELECT €.fname, S.Lnawe from  EMPLOLEE AS €, TMPLOYEE AS S
WHERE €.SSN= S.SSN

23 N\issir\a WHERE
Selecy a\l rows

T relavonal operation

(artetion ?{oo\uc-\' - mu\H?\e Yo\deg
SE\eCt ¥ FROM  EMPLOYEE, DEPARTMENT
pe %‘minﬁ

SE\elT ¥ FROM EMPLOYEE, DEPARTMENT JoIN OEfARTMENT ON (PNo= owmﬂ-))’



Com s?eci(:a

-~ LEFT OVTER JOIN

- NATURKL JoIN

- RWLWHT ovier JoiN

Senelt ¥ ¥RrROM EMPLOYEE, DEPARTMENT NATULAL JOIN OCPARTMENT

a5 Dishinet  Project

SELECT DISTINGT EsSN  FROM DEPEN OENT;

2. Defaw\y  Project
BA defoulr: Select o\l

SALECT AL SALRRY FRONM EMPLOYEE;

Query 0. Retrieve the birth date and address of the employee(s)
whose name is ‘John B. Smith’.

Qo: SELECT Bdate, Address

FROM EMPLOYEE
WHERE Fname = ‘John” AND Minit = ‘B’ AND Lname = ‘Smith’;

Retutt:

Bdate Address

1965-01-09 | 731Fondren, Houston, TX

271 Set  Opevahions

LUNVON
EXCEMT (diffevemce) postores , MINVS - wysq )

* INTeRSectTionN



28 lattern N\ah)/\iy\a

Tostores - only  vowewar
Ococle— dates also

L\KE

—: oneg chat
-/. Toony number of  dnart

SELECT ENAME, PDDRESS FRoM EMPLOYEE WHELRE ADDRESS LLe ‘+/. Houston /. ;
Fof doves 'm postgres — typecask

SELCLT BDATE FROM EMPLoYEE WHERE RDATE:TEXT Lwe ‘g5’

2.9 BetweenN
IJV\(\MMVka
SEWRCT . .. WMERE SKUARY BETWeeN (000D AND §0000;
210 Fnalized Project / Arivhmade  Operations
SELECT  ENAME, SALARY, LLTGALARY AS HIKED FROM  EMPLOYEE,
2.1 Omkeﬁr\G of Tuples
+ ORDER Ry

Defau: ALC
- Delc



SELELT LINAME FROM €MPLOYGE ORDER ©Y  SALARY OelC
Ocder b\o mualtipe  tolumne

fewect « FROM EMPLOYEE, DEPARTMENT JoiN DEfARTMENT ON (DNo= ONUMER)
oRoee. BY ONAME, ENAME,

DiE  orders

feect ¥ FROM EMPLOYEE, DEPARTMENT TJoiN OEIARTMENT ON (DNo= ONUMER)
oePer. BY ONAME DeESC  Enpmeg,

§eLeCT ¥ FROM EMPLOYEE, DEPARTMENT JoIN OCPARTMENT ON (DNo= pNUMER)
oebee. BY ONAME DESC | ENAME,

3. INSeRT

Ut: INSERT INTO EMPLOYEE
VALUES ( Richard’, ‘K’, ‘Marin{’, ‘653298653’ ‘1962-12-30’, ‘98
Oak Forest, Katy, TX’, ‘M’, 37000, ‘653298653, 4 );

1.\ Insery W Select
U3A: CREATE TABLE WORKS_ON_INFO

( Emp_name VARCHAR(15),
Proj_name VARCHAR(15),
Hours_per_week DECIMAL(3,1) );
U3B: INSERT INTO WORKS_ON_INFO ( Emp_name, Proj_name,
Hours_per_week )
SELECT E.Lname, P.Pname, W.Hours
FROM PROJECT P, WORKS_ON W, EMPLOYEE E

WHERE P.Pnumber = W.Pno AND W.Essn = E.Ssn;



4. DELETE

U4A: DELETE FROM EMPLOYEE
WHERE Lname = ‘Brown’;

U4B: DELETE FROM EMPLOYEE
WHERE Ssn = ‘123456789’;

u4cC: DELETE FROM EMPLOYEE
WHERE Dno=35;

u4D: DELETE FROM EMPLOYEE;

S. UPOATE

us: UPDATE PROJECT
SET Plocation = ‘Bellaire’, Dnum =5
WHERE Pnumber = 10);

ADVANCED OATATYPES — LARLE ORIECS

Postpyres:

L text: lavge Yext  (Orade - clob)

2. \na\'m-. images  Coyte array) Covacle - vlob)
3. ntext: even larso.r fovt

pSyto pa'l- t ?qo-w\m



comPLEX SQL

11 NUW % Three-Valued Loaic

NULL due Yo 2 reasens

1. Unknown value. A person’s date of birth is not known, so it is
represented by NULL in the database. An example of the other
case of unknown would be NULL for a person’s home phone
because it is not known whether or not the person has a home
phone.

2. Unavailable or withheld value. A person has a home phone
but does not want it to be listed, so it is withheld and
represented as NULL in the database.

3. Not applicable attribute. An attribute LastCollegeDegree
would be NULL for a person who has no college degrees
because it does not apply to that person.

Three-volmed logic Cnot Yoold — Tme, False , Unitnown

Table 7.1 Logical Connectives in Three-Valued Logic

(@ AND TRUE FALSE UNKNOWN
TRUE TRUE FALSE UNKNOWN
FALSE FALSE FALSE FALSE
UNKNOWN UNKNOWN FALSE UNKNOWN
(b) OR TRUE FALSE UNKNOWN
TRUE TRUE TRUE TRUE
FALSE TRUE FALSE UNKNOWN
UNKNOWN TRUE UNKNOWN UNKNOWN
(c) NOT
TRUE FALSE
FALSE TRUE
UNKNOWN UNKNOWN




%

Query 18. Retrieve the names of all employees who do not have supervisors.

Q18:

SELECT
FROM
WHERE

Fname, Lname
EMPLOYEE
Super_ssn IS NULL;

-2 Netted Queries , Tuplet ownd Sek/ Mwifiset Comparisens

Query 4. Make a list of all project numbers for projects that involve an employee
whose last name is ‘Smith’, either as a worker or as a manager of the department
that controls the project.

Q4A:  (SELECT
FROM

WHERE

UNION
( SELECT

FROM

WHERE

Usimb nested

Q4A: SELECT
FROM

WHERE

DISTINCT Pnumber

PROJECT, DEPARTMENT, EMPLOYEE
Dnum = Dnumber AND Mgr_ssn = Ssn
AND Lname = ‘Smith’)

DISTINCT Pnumber

PROJECT, WORKS_ON, EMPLOYEE
Pnumber = Pno AND Essn = Ssn
AND Lname = ‘Smith’ };

DISTINCT Pnumber

PROJECT
Pnumber IN
{ SELECT Pnumber
FROM PROJECT, DEPARTMENT, EMPLOYEE
WHERE Dnum = Dnumber AND
Mgr_ssn = Ssn AND Lname = ‘Smith’ )
OR
Pnumber IN
{ SELECT Pno
FROM WORKS_ON, EMPLOYEE

WHERE Essn = Ssn AND Lname = ‘Smith’ );



Tuple Comparisens
1.1 IN
.. where Cessn,pnod) v (seledt essnpro . .. where D 5

SELECT DISTINCT Essn

FROM WORKS_ON
WHERE (Pno, Hours) IN ( SELECT Pno, Hours
FROM WORKS_ON
WHERE Essn = ‘123456789 );
IN operater & sowme oc = Ay
2.2 ANY § AW

: ‘”“"“’t‘) > al sals in o\eﬁ s

SELECT Lname, Fname

FROM EMPLOYEE

WHERE Salary > ALL ( SELECT Salary
FROM EMPLOYEE
WHERE Dno=5);

Teall § vl way gve P W wost instances
2 0Ny or =SOMme

L2-3  ALIRS

Query 16. Retrieve the name of each employee who has a dependent with the
same first name and is the same sex as the employee.

Qié: SELECT E.Fname, E.Lname

FROM EMPLOYEE AS E
WHERE E.Ssn IN ( SELECT D.Essn
FROM DEPENDENT AS D

WHERE E.Fname = D.Dependent_name
AND E.Sex=D.Sex);



PSAL: wno need o wrike RS CoPHm\oA)

(.5 CORRELATED QUERLIES

torvelored queries: for ortry fwple in outer query, Mner queqy
it executed Cinner query wses veSul of ouker gueny)

© nlvmal: ianer Yaen ouwter

Q16A: SELECT E.Fname, E.Lname MOYR
FROM EMPLOYEE AS E, DEPENDENT AS D o?\:‘w“‘e)‘
WHERE E.Ssn = D.Essn AND E.Sex = D.Sex
AND E.Fname = D.Dependent_name;

L% BNSTS and UNIRVE

Unede ik taner query e emphy
live N

Q16B: SELECT E.Fname, E.Lname
FROM EMPLOYEE AS E /
WHERE EXISTS ( SELECT  *
FROM DEPENDENT AS D
WHERE E.Ssn = D.Essn AND E.Sex = D.Sex
AND E.Fname = D.Dependent_name);

Query 6. Retrieve the names of employees who have no dependents.

Q6: SELECT Fname, Lname
FROM EMPLOYEE
WHERE NOT EXISTS ( SELECT *
FROM DEPENDENT
WHERE Ssn =Essn );



)
selett fnawe, name from employee  except

(select frmme, \name from employyee , dependent where aten = SSn)

w)

Seeck fname , \name from emplogee where Ssn not i (seleck
ettn frown  depandeny)

%

Query 7. List the names of managers who have at least one dependent.

Q7: SELECT Fname, Lname

FROM EMPLOYEE
WHERE EXISTS ( SELECT *
FROM DEPENDENT
WHERE Ssn=Essn)
AND
EXISTS ( SELECT v

FROM DEPARTMENT
WHERE Ssn=Mgr_ssn );

CoD

Select distinet fhame, \name from emplopee , depariment,
dependent where s8n=mgr-ssn  and  sen = essn



I-%.\  For all | divisin 18 SBL

\)si«g eX\TS  ondh NOT exi\STe

Q3: Retrieve the name of each employee who works on all the

projects controlled by department number 5

Q3A: SELECT Fname, Lname

lefrover projects

FROM EMPLOYEE W ‘*"'P;'Mg Fo
WHERE NOT EXISTS ( ( SELECT Pnumber f
S~ FrOM PROJECT
showld no¥  yeoe  pum=5)
have (eftover pycppr  (SELECT Pno
FROM WORKS_ON
WHERE Ssn = Essn) );
w
o\ P"’:\‘d" emp
WS N
Q3B: SELECT Lname, Fname
FROM  EMPLOYEE
WHERE NOTEXISTS (SELECT *
FROM  WORKS ONB
WHERE (BPnoIN (SELECT Pnumber
FROM  PROJECT
WHERE Dnum=5)
AND
NOT EXISTS (SELECT *
FROM  WORKS ONC
WHERE C.Essn=Ssn
AND C.Pno=B.Pno)));



LS expitit Set of values tn wwere

Query 17. Retrieve the Social Security numbers of all employees who work on
project numbers 1, 2, or 3.

Qi7: SELECT DISTINCT Essn
FROM WORKS_ON
WHERE Pno IN (1, 2, 3);

I.o6 J0IN in FROM

Q1A: SELECT Fname, Lname, Address
FROM (EMPLOYEE JOIN DEPARTMENT ON Dno = Dnumber)
WHERE Dname = ‘Research’;

here alco NWL ibvm‘eo\

(6-1 Nodwral Jown

Q1iB: SELECT Fname, Lname, Address
FROM (EMPLOYEE NATURAL JOIN
(DEPARTMENT AS DEPT (Dname, Dno, Mssn, Msdate)))
WHERE Dname = ‘Research’;

© o\es  cavkesion ?rod Wt ol names do  wotr  watdn

.6.2 Ownter Joing

showe ewps wfo super
also
Q8B: SELECT E.Lname AS Employee_name,

S.Lname AS Supervisor_name
FROM (EMPLOYEE AS E LEFT OUTER JOIN EMPLOYEE AS S
ON E.Super_ssn = S.Ssn);



Allernate ‘yntax (oracle only)

.7

.

.

Q8C: SELECT E.Lname, S.Lname
FROM EMPLOYEE E, EMPLOYEE S
WHERE E.Super_ssn + = S.Ssn;

e Funthons

Query 19. Find the sum of the salaries of all employees, the maximum salary,
the minimum salary, and the average salary.

Q19: SELECT SUM (Salary), MAX (Salary), MIN (Salary), AVG (Salary)
FROM EMPLOYEE;

NULL ianored from &%3(’16&\'( fune o ?om\'icu\af

count(¥) intwmdet NOLL W fenn olumne

ML, Min, Sum, avy, count

Query 20. Find the sum of the salaries of all employees of the ‘Research’ depart-
ment, as well as the maximum salary, the minimum salary, and the average
salary in this department.

Q20: SELECT SUM (Salary), MAX (Salary), MIN (Salary), AVG (Salary)
FROM (EMPLOYEE JOIN DEPARTMENT ON Dno = Dnumber)
WHERE Dname = ‘Research’;

co\

Cinstead of wheve wse having i group ly weed Citker

ouk %roups)

Queries 21 and 22. Retrieve the total number of employees in the company
(Q21) and the number of employees in the ‘Research’ department (Q22).

Q21: SELECT COUNT (%)

FROM EMPLOYEE;
Q22: SELECT COUNT (*)
FROM EMPLOYEE, DEPARTMENT

WHERE DNO = DNUMBER AND DNAME = ‘Research’;



*selety domse n Qfoup by s vevy imp  (project)

< volW i | valuwe per group

Query 24, For each department, retrieve the department number, the number
of employees in the department, and their average salary.

Q24: SELECT Dno, COUNT (*), AVG (Salary)
FROM EMPLOYEE
GROUP BY Dno;

(a) |Fname |Minit | Lname Ssn *| Salary | Super ssn | Dno Dno |Count (%) | Avg (Salary)
John B Smith 123456789 30000 | 333445555 5 5 4 33250
Franklin | T Wong 333445555 40000 | 888665555 5 4 3 31000
Ramesh K Narayan | 666884444 38000 | 333445555 5 1 1 55000
Joyce A English | 453453453 |[---| 25000 | 333445555 5 Result of Q24
Alicia J Zelaya 999887777 25000 | 987654321 4
Jennifer S Wallace | 987654321 43000 | 888665555 4
Ahmad Vv Jabbar | 987987987 25000 | 887654321 4
James E | Bong |8B8665555 55000 | NULL 1

Grouping EMPLOYEE tuples by the value of Dno

© Broup ‘03— NULL & owne Qfovp

: (:wouP \oa with wmw&

Query 26. For cach project on which more than two employees work, retrieve the
project number, the project name, and the number of employees who work on
the project.

Q26:

SELECT
FROM
WHERE
GROUP BY
HAVING

Pnumber, Pname, COUNT (*)
PROJECT, WORKS_ON
Pnumber = Pno
Pnumber, Pname
COUNT () > 2;




(b)

Resutt

After applying the HAVING clause condition

®

Pname Pnumber Essn Pno Hours —— These groups are not selected by
ProductX 1 103456789 1 325 the HAVING condition of Q26.
ProductX 1 453453453 | 1 200 | |
ProductY 2 123456789 | 2 75 ||
ProductY 2 453453453 | 2 20,0
ProductY 2 333445555 | 2 100 | |
ProductZ 3 666884444 | 3 400 ||
ProductZ 3 333445565 | 3 100 | |
Computerization 10 333445555 | 10 | 100 | |
Computerization 10 999887777 | 10 10.0
Computerization 10 987987987 | 10 35.0 | |
Reorganization 20 333445555 | 20 | 100 | |
Reorganization 20 987654321 | 20 15.0
Reorganization 20 888665555 | 20 NULL | |
Newbenefits 30 987987987 | 30 50 ||
Newbenefits 30 987654321 | 30 20.0
Newbenefits 30 999887777 | 30 30.0

After applying the WHERE clause but before applying HAVING

Pname Pnumber_ Essn Pno | Hours Pname Count (Y
ProductY 2 123456789 | 2 75 ProductY 3
ProductY 2 453453453 | 2 20.0 Computerization 3
ProductY 2 333445555 | 2 100 | | Reorganization 3
Computerization 10 333445555 | 10 100 |7 Newbenefits 3
Computerization 10 200887777 | 10 10.0 Result of Q26
Computerization 10 987987987 | 10 | 350 | | Pl rvot ahciee
Reorganization 20 333445565 | 20 100 ||
Reorganization 20 987654321 | 20 15.0
Reorganization 20 8B8665555 | 20 NULL |_|
Newbenefits 30 987987987 | 30 50 |
Newbenefits 30 987654321 | 30 20.0
Newbenefits 30 999887777 | 30 30.0

vibha’s notes 202



" Group by muikple

Query 27. For each project, retrieve the project number, the project name, and
the number of employees from department 5 who work on the project.

Q27: SELECT Pnumber, Pname, COUNT (*)
FROM PROJECT, WORKS_ON, EMPLOYEE
WHERE Pnumber = Pno AND Ssn = Essn AND Dno =5
GROUP BY Pnumber, Pname;

: Count the total number of employees whose salaries exceed
$40,000 in each department, but only for departments where
more than five employees work

worrect: will  firy Kirer evwp
SELECT  Dno, COUNT () befure w“"‘ﬁﬂa 0\3?*'
execwhdy FROM EMPLOYEE / e
WHERE  Salary>40000
ovder GROUPBY Dno

HAVING COUNT () > 5;

covvect:
Q2s: SELECT Dno, COUNT (*)
FROM EMPLOYEE
WHERE Salary>40000 AND Dno IN
%‘d' dnog ( SELECT Dno
—2 FROM EMPLOYEE
GROUP BY Dno
HAVING COUNT (*) > 5)

GROUP BY Dno;



8 With andA (ase Laules

W\TH: commom tolde exprestions ce1e)
- write aux'\\iamb statements
- define xevwp table for one gmery

imal
eg: with Obc  os °’"°":;2:,,,.,,\

(

oomp\e-* guery

P
select « from oty

© WITH mainly for  ceadilility 5 tan use necred query instead

Q28" WITH BIGDEPTS (Dno) AS
( SELECT Dno
FROM EMPLOYEE
GROUP BY Dno
HAVING COUNT (*) > 5)
SELECT Dno, COUNT (¥)
FROM EMPLOYEE
WHERE Salary>40000 AND Dno IN BIGDEPTS

GROUP BY Dno;

CRSE . twe SWitth tase

ue”: UPDATE EMPLOYEE
SET Salary =
CASE WHEN Dno=5 THEN Salary + 2000
WHEN Dno=4 THEN Salary + 1500
WHEN Dno=1 THEN Salary + 3000

ELSE Salary + 0



Assertiont & Trigaeve

2\ PSSERTIONS

Asserme:  ovidainke  outtide twope of ullt-in  velational
model (onshaints

CREATE ASSERTION SALARY_CONSTRAINT
CHECK (NOT EXISTS (SELECT *
FROM EMPLOYEE E, EMPLOYEE M,
DEPARTMENT D
WHERE E.Salary>M.Salary
AND E.Dno = D.Dnumber
AND D.Mgr_ssn=M.Ssn) );

Not in po, only Orade  MySaL

2.2 TRYGLERS
Tri@b(m'. ocHone taken wwen every octurs

Components: event (), towndition, ackion CELR twle)
* Bekove or ofter evend

R5: CREATE TRIGGER SALARY_VIOLATION
BEFORE INSERT OR UPDATE OF SALARY, SUPERVISOR_SSN
ON EMPLOYEE
FOR EACH ROW
WHEN ( NEW.SALARY > ( SELECT SALARY FROM EMPLOYEE
WHERE SSN = NEW.SUPERVISOR_SSN ) )
INFORM_SUPERVISOR(NEW.Supervisor_ssn,
NEW.Ssn );
aciion  (funchon ) pro cedure)
Cean refwrn) (no vey)



funthignt
- \df — Ut
* Funttion- 0 6v wore parawas

Procedural \onguoge for psgl = plpgsql (we wsed
~ N ute  others

* (REPTE [or REPLACE] FUNCTION namel pOrams)
RETURNS  1ype

LANGUAGE  plpasq)
KS

$4

dec\are
- - vamabe decaration Clocal)

- = logic
end,

34

vibhamasti=# create table accounts (

vibhamasti(# id int generated by default as identity,
vibhamasti (# name varchar(100) not null,

vibhamasti(# balance dec(15, 2) not null,
vibhamasti(# primary key(id)

vibhamasti(# ).

CREATE TABLE

vibhamasti=# insert into accounts(name, balance) values ('Bob', 10000);
INSERT © 1

vibhamasti=# insert into accounts(name, balance) values ('Alice', 10000);
INSERT © 1

vibhamasti=# insert into accounts(name, balance) values ('Colin', 10000).
INSERT @ 1




vibhamasti=# create function get_total(from_id int, to_id int)
returns int
language plpgsql

balance_total integer;

begin

select sum(balance) into balance_total from accounts where id between from_id an
d to_id; return balance_total;

SS:.
CREATE FUNCTION

[vibhamasti=# select * from get_total(l, 2);
get_total
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© Virtual favle

Vi: CREATE VIEW WORKS_ON1

AS SELECT Fname, Lname, Pname, Hours
FROM EMPLOYEE, PROJECT, WORKS_ON
WHERE Ssn = Essn AND Pno = Pnumber;
V2. CREATE VIEW DEPT_INFO{Dept_name, No_of_emps, Total_sal)
AS SELECT Dname, COUNT (*), SUM (Salary)
FROM DEPARTMENT, EMPLOYEE
WHERE Dnumber = Dno

GROUP BY Dname;

Can wmace O view of a Join

Sho:\'gg‘\es
® Q\M’xa mo ditication &ﬂroat}/\
. Ma?s View wawme +{o query Csu\o—q,uer@

Qvi: SELECT Fname, Lname
FROM WORKS_ONI1
WHERE Pname = ‘ProductX’;

j/ Mk‘;s

SELECT Fname, Lname

FROM EMPLOYEE, PROJECT, WORKS_ON

WHERE Ssn = Essn AND Pno = Pnumber
AND Pname = ‘ProductX’;
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© Moves  view ?hgsica\\&
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- immediote update
- \0‘% wpdate Cmosy)
- per'\oo\\‘c, \APdOL\’Q

U?Aa\'iw\ o Views

m A view with a single defining table is updatable if the view
attributes contain the primary key of the base relation, as well as
all attributes with the NOT NULL constraint that do not have
default values specified.

m Views defined on multiple tables using joins are generally not
updatable.

m Views defined using grouping and aggregate functions are not
updatable.

UPDATE L 5 SeT <« 2 WHERE « 7

View Cownghroinye

REATE VIEW (7 AL 7 WITH (HECL OPTION
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View 08 an Audhovitarion  Mednhanigm
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Table 7.2 Summary of SQL Syntax

CREATE TABLE <table name> ( <column name> <column type> [ <attribute constraint>]
{, <column name> <column type> [ <attribute constraint>] }
[ <table constraint> ( , <table constraint>} ] )

DROP TABLE <table name>
ALTER TABLE <table name> ADD <column name> <column type>

SELECT [ DISTINCT | <attribute list>

FROM ( <table name> { <alias> } | <joined table> ) { , ( <table name> { <alias> } | <joined table>) }
[ WHERE <condition> ]

[ GROUP BY <grouping attributes> [ HAVING <group selection condition>] ]

[ ORDER BY <column name> [ <order>] { , <column name> [ <order>] } ]

<attribute list> ::= (* | ( <column name> | <function> ( { [ DISTINCT ] <column name>|*)))
{, (<column name> | <function> ( ( [ DISTINCT] <column name>|*)) }))

<grouping attributes> ::= <column name> { , <column name> }

<order>:= ( ASC | DESC)

INSERT INTO <table name> [ { <column name> { , <column name> } ) |
( VALUES ( <constant value> , { <constant value>} ) {, ( <constant value> { , <constant value>} ) }
| <select statement> )

DELETE FROM <table name>
[ WHERE <selection condition> ]

UPDATE <table name>
SET <column name> = <value expressior> { , <column name> = <value expression> }
[ WHERE <selection condition> ]

CREATE [ UNIQUE] INDEX <index name>
ON <table name> ( <column name> [ <order>] { , <column name> [ <order>] )} )
[ CLUSTER |

DROP INDEX <index name>

CREATE VIEW <view name> [ ( <calumn name> { , <column name>}) ]
AS <select statement>

DROP VIEW <view name>

NOTE: The commands for creating and dropping indexes are not part of standard SQL.
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sales (item name, color, clothes_size, quantity)
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Suppose that item_name can take on the values (skirt, dress, shirt, pants), color
can take on the values (dark, pastel, white), clothes_size can take on values (small,
medium, large), and quantity is an integer value representing the total number of

items of a given {item_name, color, clothessize }. An instance of the sales relation is
shown in Figure 5.16.



| itemname | color | clothessize | quantity _ _ _

Skirt dark | small 2 [itemname | color | clothessize | quantity |

skirt dark | medium 5 skirt dark all 8

skirt dark | large 1 skirt pastel all 35

skirt pastel | small 11 skirt white all 10

skirt pastel | medium 9 skirt all all 53

skirt pastel | large 15 dress dark all 20

skirt white | small 2 dress pastel all 10

skirt white | medium 5 dress white all 5

skirt white largc 3 dress all all 35

dress dark | small 2 shirt dark all 14

dress dark | medium 6 shirt pastel all 7

dress dark | large 12 shirt white all 28

dress pastel | small 4 shirt all all 49

dress astel | medium 3 .

dress gastel large 3 szb? dmjk 1 aﬁ 2

dress white | small 2 pants g . 2
. . pants white all 5

dress white | medium 3 pants all all 27

dress white | large 0 all dark all 62

shirt dark | small 2 all astel all 54

shirt dark medium 6 all {:’ hite all 18

shirt dark | large 6 all all all 164

shirt pastel | small 4

shirt pastel | medium 1

shirt pastel | large 2 Figure 5.21 Relational representation of the data in Figure 5.17.

shirt white | small 17

shirt white | medium 1

shirt white | large 10

pants dark | small 14

pants dark | medium 6

pants dark | large 0

pants pastel | small 1

pants pastel | medium 0

pants pastel | large 1

pants white | small 3

pants white | medium 0

pants white | large 2

Figure 5,16 An example of sales relation.

. CROSS -TARULATION / PIVOT TRRLE

¢ Row wheadevt — valwes of one by
Column headers — values of  another arrv

clothes_size @

color
dark | pastel | white | total
skirt 8 35 10 53
item_name. | dress 20 10 5 35
shirt 14 i 28 49
pants | 20 2 5 27
total 62 54 48 164

Figure 5,17 Cross tabulation of sales by itent.nanie and color.
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Figure 5.18 Three-dimensional data cube.
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Tmplementation of OLRAP

MOLAP = MuiHAimewsiona\ oty
* ROLAP : Relational
+ HOLAP : \—\yo\oﬁd

select item_name, color, clothes_size, sum(quantity)
from sales

group by rollup(itern_name, color, clothes_size);



