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BIRZEIT UNIVERSITY
COMP333-Database Systems
Date: Tuesday 24/11/2015 Midterm Exam - Fall 2015/2016 Time: 90 minutes

Student Name: Student ID:

Instructor: 0 Mr. Wahbeh Mousa [ Dr. Ahmad Abusnhaina

Question #1: [25 points]

The Association of Arts asked you to build a computerized system to keep track about the artists, their
works, fans and customers. You decided to do this business using the concepts of database, you named it
ArtBase. So, the core of ArtBase is a database with a schema that captures all the information the

association needs to maintain. Draw the ER diagram for the ArtBase. Here the information you gather:

o Every artist is identified by his/her ID, name, birthplace, and style of art.

e For each piece of artwork the artist performed, the year it was performed, its unique title, its type of art
(e.g. painting, lithograph, sculpture, photograph), and its price must be stored. We know that every
artwork is performed by only one artist.

e Pieces of artwork are also classified into groups of various kinds (e.g. Portraits, works by Picasso, or
works of the 19th century); a given piece of artwork may belong to more than one group.

e Each group is identified by a name that describes the group.

e The artist has fans. So, the fans can meet with their artist. The date of meeting is to be recorded. Before
meeting, each fan should be registered in ArtBase by his/her unique ID, name, and gender. Assume
that once the artist is retired (or deleted), you do not need to keep track any of his/her fans any longer.

e Finally, ArtBase keeps information about the customers. The customer has ID, name, address, total

amount of dollars spent. The customer can like many artists, and can like a single group of artwork.
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Question #2: [35 points]

I-Translate the following ER diagram into a relational schema using the create SQL statements.

i) Comi (T

[2S points]

Pharm_Com

4—. Drug
i Trade_name

CREATE TABLE Patient ( pssn CHAR(11),

p_name CHAR(20),
address CHAR(20),
PRIMARY KEY (pssn))

CREATE TABLE Doctor_Has ( dssn CHAR(11),

d_name CHAR(20),

specialty CHAR(20),

pssn CHAR(20) NOT NULL,

PRIMARY KEY (dssn)

FOREIGN KEY (pssn) REFERENCES Patient)

CREATE TABLE Make_Drug (trade name CHAR(20),

formula CHAR(30),

c_name CHAR(11),

PRIMARY KEY (trade name, c_name),
FOREIGN KEY (c_name) REFERENCES
Pharm_Com ON DELETE CASCADE)

3-



CREATE TABLE Prescribe ( pssn CHAR(11),
dssn CHAR(11),
date CHAR(11),
quantity INTEGER,
trade name CHAR(20),
c_name CHAR(11),
PRIMARY KEY (pssn, dssn),
FOREIGN KEY (pssn) REFERENCES Patient,
FOREIGN KEY (dssn) REFERENCES Doctor_Has,
FOREIGN KEY (trade name, c_name)
REFERENCES Make_Drug)

CREATE TABLE Pharm_Com (c_name CHAR(20),
phone CHAR(20),
PRIMARY KEY (c_name))

I1- Use appropriate SQL commands to perform the following actions on the database. [10 points]

e Add the following person to table patient: pssn=222333, name= ABC, address=Palestine.
INSERT
INTO Patient (pssn, name, address)
VALUES (222333, 'ABC', 'Palestine’)

e Delete the doctor whose DSSN is 555.
DELETE
FROM Doctor_Has D
WHERE D.dssn = 555

® Change the phone number of ‘DarElshefa’ company from 333222 to 888999.
UPDATE Pharm_Com C
SET C.phone = 888999
WHERE C.c name= ‘DarElshefa’



Question #3: [25 points]

Write the following queries in SQL by considering the following relational schema. An employee can
work in more than one department. The pct time field of the Works relation shows the percentage of time
that a given employee works in a given department. The managerid field in Dept is foreign key refers to
eid from Emp.

Emp(eid: integer, ename: string, age: integer, salary: real)
Works(eid: integer, did: integer, pct_time. integer)
Dept(did: integer, dname: string, budget: real, managerid: integer)

1. Find the names and ages of each employee who works in both the ‘Hardware’ department and the

Software’ department.

SELECT E.ename, E.age

FROM Emp E, Works W1, Works W2, Dept D1, Dept D2

WHERE E.eid = W1.eid AND W1.did = D1.did AND D1.dname = ‘Hardware’ AND
E.eid = W2.eid AND W2.did = D2.did AND D2.dname = ‘Software’

2. Find the names of employee whose salary exceeds the budget of all of the departments that he or she
works in.

SELECT E.ename
FROM Emp E
WHERE E.salary > ALL (SELECT D.budget
FROM Dept D, Works W
WHERE E.eid = W.eid AND D.did = W.did)

3. Find the enames of managers who manage the departments with the largest budgets.

SELECT E.ename
FROM EmpE
WHERE E.eid IN (SELECT D.managerid
FROM Dept D
WHERE D.budget = (SELECT MAX (D2.budget)
FROM Dept D2))



4. Find the names of employees who are older than the oldest employee with a salary greater than 200.

SELECT E.ename

FROM Emp E

WHERE E.age > (SELECT MAX(E2.age)
FROM Emp E2
WHERE E2.salary =200)

5. Find the average age of employees who are at least 25 years for each department name.

SELECT D.name, AVG(E.age) AS avgage

FROM Emp E, Dept D, Works W

WHERE E.age>=25 AND E.eid = W.eid AND D.did = W.did
GROUP BY D.dname

Question #4: [15 points]

By considering the following schema, write the following queries in Relational Algebra
Sailors(sid, sname, age, rating)

Boats(bid, bname, color, size)
Reserves(sid, bid, day)

a) Find the sailor names whose age is 25.

Tsname (O'age=25 (Sailors))

b) Find the colors of boats reserved by ‘Osama’.

p(T,Reserves > asname=,05ama,(sailors))
Teo1or (T ™ Boats)

c) Find the names boats that were not reserved by any sailor.

Tlgoats.bname (T[bid,bname (Boats)

— TMReserves.bid,Boats.bname (Reserves BOatS))
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Answer the following queries in SQL.
1. Find the names of all students from city that begins with ‘R’ and who are COMP majors.
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uestion # 3 (15 points)

Consider the following schema
Sailors(sid, sname, age, rating)
Boats(bid, bname, color, size)
Reserves(sid, bid, day)

Answer the following queries in Relational Algebra
a) Find the sailor names whose rating is 9.

b) Find the colors of boats reserved by ‘John'.

c¢) Find the names boats wl'gwere not reserved by any sailor.
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| Question # 1 (25 points) :

Consider the following description about a public library with multiple branches across different

locations in the country. Eff : @ r:u-:}‘rr:hwf-
Each branch of the library has a branch ID, location and one or many phone numbers, V/

NG T
Each branch mustihave exactly only one manager and other employees which we want 1o

record their names, SSN and Date of Birth.
The ust manages at least one library branch. e
- Each‘@ﬂ has_ID, ISBN number, title ,author and year of publication. The{'l:mnk', is

belonging to one of the library branch.
a book ; we want to track barrowing date, s
approves this barrowing process;

- When a library’s visitor barrow
:amount of fees he paid andjthe employee who
Also we want to record the Visitors nformation |ike names, sSN and phone num 5).

gturn-data,
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()2} Consider the

following table Accounts:(15 points)

[AceN — | AccName City Balance
I_,I'!u:-: um e T Nablus 900~ A7
2 = B (| Ramallah 200
[T e Jerusalem 800 »
o 1. D Nablus | 400~ -
5 'E fiv| Hebron 300 =
6 F Hebron 900 =
i) G Ramallah 300
8 H Nablus 560 <~ -
19 1 iy Jerusalem 700> 4~
|10 |G Ramallah 250 ot
|11 | H (2] Gaza 300
Show the output of the following statements:
: daind g b ke
E'Ehttsum{hahnce} as x from A::ﬂunts g'l'ﬂflb by city; l'? ; o 'i_{;—
Sl S ot ) ‘x bhus | 'r 2 ety i: .
i x._'“hﬂ n":;' Jerustera | J3e% ) /
y [ Hebevamn I| Hpo | Lo -
| Gaza [ %ot 1
i 3 e, L

ceount iaWhere city [lke *Yom’ or hd!ﬂl‘ll‘t:‘-“ﬂﬂ'“
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, following. o database schema (25 poinis)

sider the

5__[_”_( FiEil
1D BranchMName,: Address)

yilra aneh! b : '
IIhra!-I:;:fllim;hI” Title, PublisherNamc} ff' ? .:J_
Publisher(P S PublD Nz tllh,,.-‘thll‘-ﬁ.]'ll“l:ll.;l I'l

( rrpu-.:.{li:ml{ill BranchID,NoOfCopies) >

.tulillrwﬂlhmhl]}.ﬁuilmr"ﬁl ame)
Book Borrow (BooklD,Branch ID.CardNo,DateCOut,Datelue)

Borrower(CardNo,Name,Address,Phone)

Write a relational algebra statement to do the following tasks:

4} List the names of borrowers who borrow book title "SOL". .
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Q2) Consider the following table Accounts:(25 points)

f;ﬂqrgﬁu; -_ __xﬁanmE City Balance |
I A | Nablus 900~
B Ramallah 200 o=
il C Jerusalem 800 >
e D Nablus 400~
RICTT 1 (v| Hebron 300 «
__|F Hebron 900 =
g G Ramallah 300 =<
H Nablus 560 7 -
| Jerusalem 700 > ¢~
| 10 G Ramallah 250 o<
L11 H (o] Gaza 300

Show the output of the following statements:

Select s-nm(halance} as X from AccuunE gl‘ﬂé)}l}Lr_l_gi,
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BIRZEIT UNIVERSITY
Computer Science Department

Database Systems 333
April 24, 2016

Midterm

(30%) Question 1
The Palestinian ministry of tourism has contacted you to develop an ER diagram for all hotels.

There are many hotels. Each hotel has a name, address (street number, street name, city, state,

L ]
and postal code), a web page URL, and a primary phone number.

¢ Each hotel consists of a set of rooms arranged on various floors. Each room has an identifier,
which is unique within that hotel. Rooms are numbered (e.g. 690), so long as the number is
unique within the hotel. Floors are numbered, and it's necessary, for each room, to know what
floor it's on, since some customers prefer rooms on lower floors or higher floors.

e For each room, it's also necessary to keep track of how many beds it has, as well as whether
smoking is allowed in the room.

e When a guest plans to stay at a hotel in the future, he or she makes a room reservation at the

desired hotel. Each reservation indicates information about the guest, the desired arrival and
departure dates, as well as preferences that aid in selecting the right kind of room for that gUeSESS
whether the room should be smoking or non-smoking, whether the room should have one beds or
two, and whether the room should be on a high floor or a low floor. These room preferences-are
optional, and are not included with every reservation; some guests are willing to take any
available room, while some only care about some preferences but not others.
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eparture dates, as well as preferences that aid in selecting the right kind of room for that guest:
whether the room should be smoking or non-smoking, whether the room should have one beds or
two, and whether the room should be on a high floor or a low floor. These room preferences are
optional, and are not included with every reservation; some guests are willing to take any
available room, while some only care about some preferences but not others.

Also raqmwd with each reservation is information about a credit card that's used to secure the
n?s?rvanqn; credit cards are indicated by a credit card number (which is a sequence of up to 16
digits) and an expiration date (a month and a year, such as "January 2007").

The database tracks historical information about every guest's stay in any room in any hotel. At
minimum, it is necessary to know what day the stay began, what day it ended, what room it was,
what hotel it was, and who the guest was.

Infomra‘ﬁﬁnsabﬂut?eaﬁh'guest of each hotel is stored. For each guest who has ever r
 stayed in a room, the database must store the guest's first, middle, and last names,

email address, and three phone numbers (home, work, cell). Email addresses and the ph
numbers are optional, while the other information is required.

esi ' ituati ' _Draw the ER diagram with allis
‘Design an ER diagram for the situation described above e ER vith all it
e b weak entities, total participation and particips

(entities, relationships, class hierarchies, .
(1-n, m-n, 1-1)). State any reasonable assumptions you make.







(35%) Question 3
Consider the following relations o

Student(snum: mggg,:_
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