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C onsider the databasce sCchema below

empiovee fename, streel, crtyv)

cip company (ename, cname,

company (chame, ciy)

A ¥

manager (ename, mname, shift)

— e e

Note: A managerss also an employee of a company

Give BIJ|.JTHi[ﬁ’\‘fhprfawhvrh lor the following queries

" f - . % '. W 3 ‘ -:1 N iL" i . i
:1I|'-|.t i-ll.riu\‘. :h-'\-'-.l-l- I-I‘.JLJ-L""-'\ lilrit-a 1'!..-!-1

Managci Sahbir and
!I} l ”H4 [., NAIMCS
1111 ) ”lh;ﬂl.:}- E]".'._‘ averal

(iv) Increase the salary of employees by

b) SOL allows a foreign-Key depen

CREATE TABLE manager
(employee-name CHAR(20),
manager-name CHAR(20),
PRIMARY KEY employee-name,
FOREIGN KEY (manager-name) REFERENCES manager(emplLoyee-
name) ON DELETE CASCADE);

Here. emplovee-name 1s a kev to the table manager, meaning that cach employee has at most one

manager. The foreign-key clause requires that every manager also be an employee. Explain

exactly what hanpens when a tuple in the relation manager 1s deleted

[ S

(i) Find names, street addresses, and cities of residence of
all employees who work under manager Sabbir and who
joined before January 01, 2019.

SQL Query:

Sql 7] Copy code

SELECT e.ename, e.street, e.cility

FROM employee e
JOIN emp_company ec ON e.ename = ec.ename

JOIN manager m ON e.ename = m.ename
WHERE m.mname = 'Sabbir' AND ec.jdate < '2019-01-01"';

Relational Algebra:

T ename,street,city (U‘ mname='Sabbir’ N\jdate<'2019—-01—-01" (Emplﬂyee >l emp_company P manag ET))
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(ii) Find the names of the employees living in the same city
where Rahim is residing.

SQL Query:

Sql [7] Copy code

SELECT el.ename
FROM employee e
JOIN employee e2 ON el.city = e2.city

WHERE eZ2.ename = 'Rahim"!}

Relational Algebra:

Tel.ename (Jel.city:eﬁ.cityheﬁ.enam.e:’Rahim’hel.enﬂme#’ﬁahim’(employee X employEE))

(iii) Display the average salary of each company except
Square Pharma.

SQL:

Sql [7) Copy code

SELECT cname, AVG(salary) AS average_salary
FROM emp_company

WHERE cname != 'Square Pharma’

GROUP BY cname;

Relational Algebra:

Yename, AVG (salary) (JcﬂmmE#’SquurePhurmu’ (emp_company) )
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(iv) Increase the salary of employees by 10% for the
companies that are located in Barisal.

S10]

Sql [7) Copy code

UPDATE emp_company
SET salary = salary * 1.1
WHERE cname IN (SELECT cname FROM company WHERE city = 'Barisal');

Relational Algebra:

Relational Algebra does not have an update operation, so it is not
expressible in traditional RA.

(v) Delete records from emp_company that contain employees
living in Rajshahi.

10]

Sql ) Copy code

DELETE FROM emp_company
WHERE ename IN (SELECT ename FROM employee WHERE city = 'Rajshahi');

h) When o fuple crow) 4 £he ~maviagere fabll
1) deleked , ON Pelefe coMcade Aniggers aY
putometie delebion of- aviy flowd) whoze
thot~ tapld) em W%Zéz —aMe 1/ [lefeened
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+

AN Mg/t —Mame. T delebioV PRocel| cod)vuwp
[Zecumnvelf , ENswu % Vol o ¥ @w/%%ew

Moinged ditect)t oft dndinecly by Lhe defel ¢
e plogee e 0l [Emsved, Presor sy o

Neterenbiol OntedTuls within e fosle
Sherdtept

When a row in the manager table is deleted, ON DELETE CASCADE automatically deletes all rows
where that emplayee is listed as a manager, continuing recursively until no references remain.

5. a) Consider the database schema below: [8]
worker (wname, street, city)

works (work_id, wname, orgname, salary, jdate)

organization (orgname, city)

manages (wname, manager-name, shifi)
Note: A manager is also an employee of an organization,
Give SQL expressions for the following queries:

(i) Find the names of all employees who work for “Google™.
(i) Find the names of all employees in this database who live in the same city as the

company for which they work.
(iii)Find the names of all employees who live in the same city and on the same street as do

their managers.
(iv)Give all managers in the database a 7.5% salary raise.
(v) Find the names of the employees living in the same city where Rahim is residing.

(vi) Find the company with the most employees

(vii) Create a view to show all the employees who earn more than average salary.

(vill) Find all the employees who work more than five years for “Facebook™.

(iii) Find the names of all employees who live in the same

(i) Find the names of all employees who work for "Google". city and on the same street as their managers.

Sal Copy code
q O Copy sq () Copy code

SELECT wname
FROM works
WHERE orgname = 'Google';

SELECT w.wname

FROM worker w

JOIN manages m ON w.wname = m.wname

JOIN worker wm ON m.manager-name = wm.wname
WHERE w.city = wm.city AND w.street = wm.street;

(ii) Find the names of all employees who live in the same city

as the company for which they work. . _ _
(iv) Give all managers in the database a 7.5% salary raise.

Sl (°) Copy code

Sql 7] Copy code
SELECT w.wname
FROM worker w UPDATE works
JOIN works ws ON w.wname = ws.wname SET salary =_salary * 1.075
JOIN organization o ON ws.orgname = o.orgname WHERE wname IN (SELECT wname FROM manages);

WHERE w.city = o.city;
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(v) Find the names of the employees living in the same city
where Rahim is residing.

Sqf (7] Copy code

SELECT wname
FROM worker
WHERE city = (SELECT city FROM worker WHERE wname = 'Rahim');

(vi) Find the company with the most employees.

Sql (7] Copy code

SELECT orgname

FROM works

GROUP BY orgname

ORDER BY COUNT(wname) DESC
LIMIT 1;

(vii) Create a view to show all the employees who earn more
than the average salary.

Sql (7) Copy code

CREATE VIEW AboveAverageSalary AS

SELECT wname, salary

FROM works

WHERE salary > (SELECT AVG(salary) FROM works);

(viii) Find all the employees who have worked for "Facebook”
for more than five years.

Sql (7] Copy code

SELECT wname
FROM works
WHERE orgname

‘Facebook' AND DATEDIFF(CURDATE(), jdate) > 5 * 365;
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b) SQL allows a loreign-key dependency to refer to the same relation.

as in the following [4]
example: CREATE TABLE manager(

employee-name CHAR(20),
manager-name CHAR(20),
PRIMARY KEY employee-name,
FOREIGN KEY (manager-name)
name) ON DELETE CASCADE):

tiere, employvee-name is a key to the table manager

REFERENCES  manager(employee-

il dl , meaning that each employee has at most
one manager. The foreign-key clause requires that ¢very manager also be an employee.

(1) Lxplain exactly what happens when a tuple in the relation manager is deleted.
(ii) What will happen, if RESTRICT is used instead ol CASCADE?

(i) When a tuple (row) in the manager table is deleted with ON DELETE
CASCADE, any rows that reference the deleted employee-name as their
manager-name Will also be deleted automatically. This deletion will
continue recursively, ensuring that all employees who directly or indirectly

report to the deleted employee are also removed, preserving referential
Integrity.

(ii) If RESTRICT is used instead of CASCADE, deletion of a tuple is restricted

if it has dependent rows (i.e., if other rows reference its employee-name
as their manager-name). In this case, attempting to delete such a row will

produce an error, preventing the deletion until all dependent rows are
removed or updated to maintain referential integrity.

&3 @ Consider the following table and give an expression in SQL 1
N7

employvee(eniy

Iy‘.l"} f\."g.r.l_ &;-1-|.=“. .‘I d
-

(i) Find the names of all employees wi
-

(ii) Find all employees in the database w ve in the same ¢ companies for which
~ .

they work

(iii) Find all employees the data . ve 1N 1 the same streets as do

their managers

(iv) Find all employees wh | employees of their

company.

S ("; Find the company that has ti
(vi) Give all employees of First Bank |
(vii) Find the company that has the most ¢
(viii) Find the employees who cari

(ix) Find all employees who earn more than the average salary o

(x) Create a new table ‘employer’ with the attributes employver id, employee name,
company name, where primary key is (employer id, company name) and foreign key is

employee name.

Consider the relations r;(4, B, C), r(C, D, E), and r;(E, F'),with primary keys A,C, and E [2]
respectively. Assume that »; has 1000 tuples, »> has 1500 tuples, and r; has 750 tuples.
Estimate the size of (r; = r; @ r; and give an efficient strategy for computing the join.
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(i) Find the names of all employees who work for First Bank
Corporation.

Sql [7) Copy code

SELECT employee_name
FROM works
WHERE company_name = 'First Bank Corporation’';

(ii) Find all employees in the database who live in the same
cities as the companies for which they work.

Sq| 7] Copy code

SELECT e.employee_name

FROM employee e

JOIN works w ON e.employee_name = w.employee_name
JOIN company c ON w.company_name = cC.company_name
WHERE e.city = c.city;

(iii) Find all employees in the database who live in the same
cities and on the same streets as do their managers.

Sql 7] Copy code

SELECT e.employee_name

FROM employee e

JOIN manages m ON e.employee_name = m.employee_name
JOIN employee em ON m.manager_name = em.employee_name
WHERE e.city = em.city AND e.street = em.street;

(iv) Find all employees who earn more than the average
salary of all employees of their company.

Sql "] Copy code

SELECT w.employee_name
FROM works w
JOIN (
SELECT company_name, AVG(salary) AS avg_salary
FROM works
GROUP BY company_name
) avg_salary ON w.company_name = avg salary.company_name
WHERE w.salary > avg salary.avg_salary;

(v) Find the company that has the smallest payroll.

] [C] Copy code

SELECT company_name

FROM works

GROUP BY company_name
ORDER BY SUM(salary) ASC
LIMIT 1;
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(vi) Give all employees of First Bank Corporation a 10

percent raise. (ix) Find all employees who earn more than the average
salary of all.
Sql 7] Copy code
Sql (%) Copy code
UPDATE works
SET salary = salary * 1.10
WHERE company_name = 'First Bank Corporation'; SELECT employee_name
FROM works

WHERE salary > (SELECT AVG(salary) FROM works);
(vii) Find the company that has the most employees.

(x) Create a new table employer with the attributes

Sql 7] Copy code
employer_id, employee_name, and company_name, where the
IEFE{E}E‘ICT CEmpaﬂy_ﬂame pr imary key IS (employer_id, company_name) and employee name
WOIr KS . ' '
GROUP BY company_name IS a fﬂf&lgﬂ key rEferencmg Empluyee.
ORDER BY COUNT(employee_name) DESC
LIMIT 1;
Sql () Copy code
(viii) Find the employees who earn the highest salary. CREATE TABLE employer (

employer_id INT,

employee_name CHAR(20),
Sq [J Copy code company_name CHAR(20),

PRIMARY KEY (employer_id, company_name),
SELECT employee_name FOREIGN KEY (employee_name) REFERENCES employee(employee_name)
FROM works )i

WHERE salary = (SELECT MAX(salary) FROM works);

(7) To efficiently estimate and compute the join size of :
1. Estimate Size:
First,join with-on . This join yields 1500 tuples (since has 1500 tuples).

Then; join the result'with* on ,yielding amaximum of 1000 tuples (nratching the primary
key size of ).

Estimated size of : 1000 tuples.

2. Efficient Strategy:

Perform first to minimize intermediate-results, then join the result with .

a) Consider t
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Give SQL and RA expressions for the follow: INg queries:
(1) Find the list of all clients who stay in cities Dhaka or Khulna.

J } - M ‘
Ind the pr yducts with thelr ulturtﬂllun whose sell [; 0 ]‘\11.,_1: 1S greater than 2000 and less

than or equal to 5000, :
A % x (Hints: Sellin 1 price can be Jullmi from cost-price and profit-percent]
(111) Find the total ordered :

ind
5 %, delivered qu: intity for each product with a product range of
P0O035 to PO0S6. "

) Find » clients wi : S
(1v)Find the ‘-1“-“1'-‘* vith their names and order numbers whose orders are handled by the
salesman Mr. X. '

(v) Find the product no and description

don't KMo
Consider the relatons r/(A, 5, C), roC, D, E), and r:y(E. F ) with primary keys A C. and E 2]

-
respectively. Assume that r; has 1000 luPlL‘- 2 hm 1500 tuples, and 73 nas 750 tuples.
gl DA ra ry and eive an oFf6GA X , far computing the iaie

O non-moy ing products, 1.€., products not being sold.
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(i) List of all clients who stay in cities "Dhaka" or
"Khulna"

SQL

Sql _] Copy code

SELECT name, city
FROM client
WHERE city IN ('Dhaka', 'Khulna');

Relational Algebra

Tname, city (Ocity='Dhaka’ OR city='K hulna’ (Cli€nt))

(ii) Find products with their descriptions whose
selling price is greater than 2000 and less than or
equal to 5000

Selling price is calculated as:

. . o . . profit-percent
selling price = cost-price + (cost-price X 00 )

SQL

Sql ~] Copy code

SELECT product-no, description
FROM product
WHERE (cost-price + (cost-price * profit-percent / 100)) >
2000

AND (cost-price + (cost-price * profit-percent / 100)) <=
2000;

Relational Algebra

Letting
selling price = cost-price + (cost-price X pmﬁt{ Rﬁmm):

Tproduct-no, description (0' 2000 <selling price<5000 (product) )

(iii) Total ordered and delivered quantity for each
product with product numbers between "P0035" and
"P00S6"

SQL

Sql (7] Copy code

SELECT product-no,
SUM(qty-ordered) AS total_ordered,
SUM(qty-delivered) AS total_delivered
FROM order-detail
WHERE product-no BETWEEN 'P0035' AND 'P00S6'
GROUP BY product-no;

Relational Algebra

“Yproduct-no,SUM(qty-ordered),SUM(qty-delivered) (U'pmductmﬂ‘g’PUﬂSS’ AND product-no<’'P00S6’ (order-detail)

(iv) Clients with their names and order numbers
whose orders are handled by the salesman "Mr. X"

SQL

Sql (7] Copy code

SELECT c.name, s.order-no

FROM client c

JOIN salesorder s ON c.client-no = s.client-no
JOIN salesman sm ON s.salesman-no = sm.salesman-no
WHERE sm.name = 'Mr. X';

Relational Algebra

T¢ name, s.order-no (Tsm name='Mr. X' (client >< salesorder < salesman)

(v) Product number and description of non-moving
products (products not being sold)

SQL

Sql

SELECT p.product-no, p.description

FROM product p

7] Copy code

LEFT JOIN order-detail od ON p.product-no = od.product-no

WHERE od.product-no IS NULL;

Relational Algebra

Trproduct-no, description (PTOdUCt \ (ﬂpmduct-no (OI‘ der- detail) ) )
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