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EMPLOYEE
EMP_ID EMP_ NAME EMP_ MGR TITLE EMP DEPT
1234 Green null President 40
4567 Gilmore 1234 Senior VP 40
1045 Rose 4567 Director 10
9876 Smith 1045 Accountant 10
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EMPLOYEE
EMP_1ID EMP_ NAME EMP MGR TITLE EMP DEPT
1234 Green null President 40
4567 Gilmore 1234 Senior VP 40
1045 Rose 4567 Director 10
9876 Smith 1045 Accountant 10
DEPARTMENT
ID NAME LOCATION
> Accounting New York
» 40 Sales Miami
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Modules

ModuleName Level CourseCode StaffNo
Relational Database Systems 1 CSD 244
Relational Database Design 1 CSD 244
Deductive Databases 3 CSD 445
Object-Oriented Databases 3 CSD 445
Distributed Databases 2 CSD 247

Rl1=o0,,..(Modules)
R1

ModuleName Level CourseCode StaffNo
Relational Database Systems 1 CSD 244
Relational Database Design 1 CSD 244
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Modules
ModuleName Level CourseCode StaffNo
Relational Database Systems 1 CSD 244
Relational Database Design 1 CSD 244
Deductive Databases 3 CSD 445
Object-Oriented Databases 3 CSD 445
Distributed Databases 2 CSD 247
R1
ModuleName

R1= 7,/ quiename (M OdUlES)

Relational Database Systems

Relational Database Design

Deductive Databases

Object-Oriented Databases

Distributed Databases
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Modules Lecturers
ModuleName Level | CourseCode | StaffNo StaffNo | StaffName | Status
Relational Database Systems 1 CSD 244 244 Davies T L
Relational Database Design 1 CSD 244 247 Patel S SL
Deductive Databases 3 CSD 445 445 Evans R PL
Object-Oriented Databases 3 CSD 445
Distributed Databases 2 CSD 247
R1=Modules ><] Lecturers
R1
ModuleName Level | CourseCode | StaffNo StaffName Status
Relational Database Systems | 1 CSD 244 Davies T L
Relational Database Design 1 CSD 244 Davies T L
Deductive Databases 3 CSD 445 Evans R PL
Object-Oriented Databases 3 CSD 445 Evans R PL
Distributed Databases 2 CSD 247 Patel S SL
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CREATE TABLE <tableName> (
columnNamel type NOT NULL,
columnName’Z type,

A 4

PRIMARY KEY (PK),
FOREIGN KEY (/K) REFERENCES

) ;

RefTable (RefColumn)
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CREATE TABLE Modules (
moduleName VARCHARZ2 (15),
level SMALLINT,
courseCode VARCHARZ2 (3),
staffNo INTEGER,
PRIMARY KEY (moduleName),
FOREIGN KEY (staffNo) REFERENCES IlLecturers (staffNo)
) ;
Modules
ModuleName Level CourseCode StaffNo
Lecturers

\ 4

StaffNo
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DROP TABLE Modules; [ dyoor 2> ]
ALTER TABLE Modules [ e
RENAME COLUMN level TO levell;
ALTER TABLE Iecturers el
3408 A0l
ADD COLUMN roomNo SMALLINT;
ALTER TABLE lLecturers [ [ ]
98 ol A
ALTER COLUMN staffName VARCHAR2 (20);
ALTER TABLE ILecturers [ .. ]
dsaE 0>
DROP COLUMN staffName;
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INSERT INTO Modules

VALUES ('Relational Database Systems', 1, 'CSD', 244);

INSERT INTO Modules (moduleName, level, courseCode, staffNo)
VALUES ('Relational Database Systems', 1, 'CSD', 244);

DELETE FROM Modules
WHERE moduleName = 244;
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UPDATE Modules
SET staffNo = 250
WHERE moduleName = 'Relational Database Systems';

UPDATE account
SET balance = CASE
WHEN balance <= 10000
THEN balance * 1.05
ELSE balance * 1.06
END
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attribute list

SELECT 4, 4, ..., A4, fable list
I
FROM r,, r,, ..., I,
WHERE 7 condition
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SELECT branch name ﬂbranch—name(loan)
FROM /oan
2=l s9a 5l \
SELECT DISTINCT branch name . .. A
FROM Joan ‘[ U"(‘JPM»\’J’&A”\ )
JJ«‘-’.'U*;‘@*’-‘)\;"'\ \
SELECT * ST
FROM /oan ' g

SELECT loan number, branch name, amount * 100
FROM loan




WHERE 3,

SELECT loan number
FROM loan

WHERE branch name = 'Perryridge'
AND amount > 1200

ﬂloan_ number(Gb ranch_name='Perryridgé A amounblZOO(Ioan))

SELECT loan—number
FROM loan
WHERE amount BETWEEN 90000 AND 100000




FROM ;,Ls

SELECT *
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FROM borrower, loan L

SELECT customer name, borrower.loan number, amount
FROM borrower, loan

WHERE borrower.loan number = loan.loan number
AND branch name = 'Perryridge'




SELECT DISTINCT customer name
FROM borrower, loan
WHERE borrower.loan number = loan.loan number
AND branch name = 'Perryridge'

ORDER BY customer—name

- I

DESC ASC

(e [
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(SELECT customer name
UNION
(SELECT customer name

FROM

FROM

depositor)

borrower)

N

)

=l

(SELECT customer name
INTERSECT
(SELECT customer name

FROM

FROM

depositor)

borrower)

(SELECT customer name
EXCEPT
(SELECT customer name

FROM

FROM

depositor)

borrower)
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Find the average account balance at the Perryridge branch.

SELECT AVG (balance)
FROM account
WHERE branch name = 'Perryridge'

Find the number of tuples in the customer relation.

SELECT COUNT (~*)
FROM customer

Find the number of depositors in the bank.

SELECT COUNT (DISTINCT customer name)
FROM depositor
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Find 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
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Find 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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Find 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 )

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 )
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Find all customers who have both an account and a loan at the Perryridge branch

SELECT 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 )




CREATE VIEW V AS <query expression> j\_\a\,i\

A view consisting of branches and their customers

CREATE VIEW all customer AS
(SELECT branch name, customer name
FROM depositor, account

UNION

(SELECT branch name, customer name

FROM borrower, loan

WHERE borrower.loan number = loan.loan number)

WHERE depositor.account number = account.account number)

Find all customers of the Perryridge branch

SELECT customer—name
FROM all customer
WHERE branch-name = 'Perryridge'




Jolod Lo

Join Types

inner join

left outer join
right outer join
full outer join

Join Conditions

natural
on <predicate>
using (A, A,, ..., A,)

Loan
loan number branch name amount
L-170 Downtown 3000
L-230 Redwood 4000
L-260 Perryridge 1700

Borrower

customer name

loan number

Jones L-170
Smith L-230
Hayes L-155
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SELECT ~*
FROM loan INNER JOIN borrower
ON loan.loan number = borrower.loan number
loan number branch name amount customer-name loan-number
L-170 Downtown 3000 Jones L-170
L-230 Redwood 4000 Smith L-230
SELECT ~*

FROM loan NATURAL INNER JOIN borrower

loan_number branch_name amount customer-name

L-170 Downtown 3000 Jones

L-230 Redwood 4000 Smith




LEFT OUTER JOIN — J,l0d L

SELECT ~*

FROM loan LEFT OUTER JOIN borrower

ON loan.loan number

= borrower.loan number

loan_pumber branch_pame amount customer-name loan—-number
L-170 Downtown 3000 Jones L-170
L.—-230 Redwood 4000 Smith L-230
L-260 Perryridge 1700 null null
SELECT *

FROM loan NATURAL LEFT OUTER JOIN borrower

loan number | branch name amount customer-name
L-170 Downtown 3000 Jones
L-230 Redwood 4000 Smith
L-260 Perryridge 1700 null




RIGHT OUTER JOIN — J5l0d L

SELECT *

FROM loan RIGHT OUTER JOIN borrower

ON loan.loan number

= borrower.loan number

loan_pumber branch_pame amount customer-name loan—-number
L-170 Downtown 3000 Jones L-170

L.—-230 Redwood 4000 Smith L-230

null null null Hayes L-155
SELECT *

FROM loan NATURAL RIGHT OUTER JOIN borrower

loan number | branch name amount customer-name
L-170 Downtown 3000 Jones
L-230 Redwood 4000 Smith
L-155 null null Hayes




FULL OUTER JOIN — J,l0d L

SELECT ~*
FROM loan FULL OUTER JOIN borrower
USING (loan number)
loan number branch name amount customer-name
L-170 Downtown 3000 Jones
L-230 Redwood 4000 Smith
L-260 Perryridge 1700 null
L-155 null null Hayes






