Database Management (DB2010) Mid-term Exam 2010.11.11
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1. According to the following business rules, please draw an E-R diagram, which includes entities,
relationships, and cardinalities. (15%)

There are schools (% [+), students (£ # ), and clubs (4~ ®).
Every student attends one and only one school; every school has more than one student.
Every student may optionally join one club; every club has more than one student.
Every club belongs to one school; some schools have more than one clubs, some schools
have none.
Any student may work as an assistant (2*32) for only one school; every school may have one
assistant at most.
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2.

You want to develop ‘another Facebook’ after watching the movie ‘Social Network.” According
to the following E-R diagram, please transform it into a set of tables, and indicate clearly the
primary keys, foreign keys, and the referential integrity constraints. (15%)

school E2#%¢

member € &

name E2RF 4 FH username fESE
city FTAEIKT | S— - password Z 1 |
Eji%waﬁi gender ,rijnju |
startdate #E F birthday 44 H H
enddate 72 H
] - - B &SRR
meetdate Frark H
meettype BH{% (FHARICEHER)
¥ # & Chb
ever_attend
name username startdate enddate
school / \ member
name city username password gender birthday
make_friend //
username username_2 meetdate meettype

Page 2



Transform each of the following E-R diagrams to a relational schema that shows referential
integrity constraints, and functional dependencies. If any of the relations are not in 3NF,
transform those relations to 3NF. (20%)

(a) Fig 3-11a

Date_Completed

EMPLOYEE i COURSE
Employee_ID B A Course_ID
Employee_Name(...) [~ Course_Title
Birth_Date {Topic}

\V/

Completes

(b) Fig 3-15b

EMPLOYEE
Employee ID
Employee_Name
{Skill (Skill_Code,
Skill_Title, Skill_Type)}

$% @ % Chs

EMPLOYEE | * *
g Employee ID | Employee_Name DOB
CERTIFICATE

v v v

Certificate_No | Employee_ID Course_ID Date_Completed

| / EMPLOYEE ,—+
COURSE Iﬁ
Employee_ID | Employee_Name

| COURSE ID Course_Title

EMPLOYEE_SKILLT

A
COURSE_TOPIC

Employee ID | Skill ID

CQURSE D Topic
llllllllllllllllllllll (1 SKILL
i ToPIC
TQPIC | Skil ID Skill Title Skill Type
(a) xR % Topic > ®, (b) &, - Skill *» B
¢ ¥ % - 1 Associative Entity ¢ ¥ % - B Associative Entity
(B #3067 0 (EHAi47-H35, 2~ RERTH)
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4.  The following relation called GRADE Report for a university. (10%)

rfable 5-4  Grade Report Relation
GRADE REPORT T (AL B E
Instructor_  Instructor_
Student_ID Student Name Campus_Address Major Course ID Course_Tittle Name Location Grade
168300458 Williams 208 Brooks IS 1S 350 Database Mgt Codd B 104 A
168300458 Williams 208 Brooks IS IS 465 Systems Analysis Parsons B 317 B
543291073 Baker 104 Phillips Acctg  1S350 Database Mgt Codd B 104 C
543291073 Baker 104 Phillips Acctg  Acct 201 Fund Acctg Miller H310 B
543291073 Baker 104 Phillips Acctg Mkgt300 Intro Mktg Bennett B 212 A

(a) Please indicate the functional dependencies in the relation.
(b) Decompose the relation into a set of 3NF relations.

24 # % Chb
(a)

| v v v I v v v

Student ID | Student_Name | Campus_Address | Major | Course ID [Course_Title |Instructor_Name | Instructor_Location | Grade

| 1

(b) #- Student, Course, Instructor *» B,
7] Student £# Course #7913 3k % 2 M:N > & % - &3 3%M % £ Registration
@ Instructor &2 Course Bi#kh 25 1:M > Fpt € &8 » Course R ¥ » 2 T W

STUDENT

Student ID | Student Name | Campus_Address | Major

REGISTRATION

Student TD | Course JD | Grade

COURSE

Course ID |Course_Title| fusiructor Name

INSTRUCTOR.

Instructor_Name |Instructor_Location
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R F AP BRBINT Bt T TRE A 1Y R FlaE R i A
M) SBTY (2#) & OTH(H ?) =48 - (10%)
Customer & |~

id FF4m9E, %) | name (4, 305 | telno (&, 05

$
Ticket 4EEE

sno (MEEESE, By | 1d (B4R BH) | date GAHEHI, HE) | type GUEFEEH, S25)

() HB T2 A EARASQLA S (LA L4~ M« BB &)
tis ¥ 3 .

(b) iz B 3 3734 "model £ 483150 = (M % 5 ° F) B IHEDSQL I 4
(@ 4p % 40T CREATE TABLE Ticket (
CREATE TABLE Customer ( sno INTEGERNOT NULL,
id INTEGERNOT NULL, id INTEGER
name CHAR(20), date DATE
telno CHAR(20), type CHAR(3)
PRIMARY KEY (id) ); CHECK (type IN (‘RCP’,’BTY’,’OTH")),
PRIMARY KEY (sno),
(b) 454 4= FOREIGN KEY (id) REFERENCES Customer(id) ):

ALTER TABLE Ticket ADD ( model char(20) );

Regarding Referential integrity, please answer the following questions briefly : (10%)
() In arelational database, what are the 3 types of anomalies that may arise in a table ?

RCP (<

(b) Referential integrity is supported in SQL. Explain how the ON UPDATE RESTRICT, ON

UPDATE CASCADE, and ON UPDATE SET NULL clauses differ.

(@) # % Ch5 p40~42 :
Insertion Anomaly — adding new rows forces user to create duplicate data

Deletion Anomaly — deleting rows may cause a loss of data that would be needed for other future rows

Modification Anomaly — changing data in a row forces changes to other rows because of duplication

(b) # 3 Ch7p2l:
ON UPDATE RESTRICT  can only be deleted if it is not found in the FK-side table.
ON UPDATE CASCADE  changing the value will result in that value changing in the
FK-side table to match.
ON UPDATE SET NULL  when the value changed, any value in the FK-side table that
matches the old value is set to NULL.
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7. #?lpé\ﬂ,{{{f\@g% i"g AR 1o %’g’nfﬁﬁp%?;} ol W (T é;%?‘;}'%\’}é.-&r—f, ?—u
SQL:it 7™ 51 & @b it o (20%)
Customer branch action rateplan
P55k 4 H JEAE  JERE a2l Fripihls  REHREE HE R il HEED)
phone no name birthdate area branch code name area rate code name unit price
char(10) char(10) char(8) char(8) char(2) char(10) char(8) char(2) char(10) char(2) char(10) integer
0935000003 |55 = 20001020|&dE 1 =iniiE i 1 it A BA |2
0935000004 | %4 20010120| &4k 2 SRPTRE T 2 FEE (B s A1l
0918000005 | E 71 20001120 |#47r 3 EEE | Sk 3 RS
0939000006 |/ 20001220 | =/
§% HBNAOEE
Iog caII log_action
SEhEf9E  SZEEPYSE BAMGHIN BN FrErnE PSR 73R HENREE  EEAyE  HEFHHT
phone7n01 phone no2 date time duration phone no branch code action coderate code date
char(10) char(10) char(8) char(4) integer char(10) char(2) char(2) char(2) char(8)
0935000003 0935000004 200911210800 60 0935000003 |1 1 A 20091005
0935000003 0918000005 [20091122|0900 120 0935000004 |2 1 B 20091015
0935000003 |0939000006 (200911221000 120 0918000005 |2 1 A 20091025
0918000005 |0939000006[20091125]|1300 180 0939000006 |3 1 B 20091105
0935000004 10918000005 |20091127|0800 180 0935000004 |1 2 A 20091115
0939000006 10932000007 200911291400 120 0939000006 |3 3 20091130
(@ 7| A s TR
(b) 7]t P g5 B EF 5 0935 eHhf £ 4% 4
() PIM & kit HebE Ao d AHch I OHA
(d) 73 8 2228 2 B PRI 1 o 3 F’“%{
() 7ithi=rs % Ta7%, 5 T84 % Fonfr gL R dep gy

(a) SELECT name
FROM customer
WHERE area="&1E";

(b) SELECT name
FROM customer
WHERE phone_no LIKE '0935%";

(c) SELECT area, count(*)
FROM customer
GROUP BY area
ORDER BY count(*) DESC,;

END.

(d) SELECT phone_no1, count(*)
FROM log_call
GROUP BY phone_nol
HAVING count(*)>=2
ORDER BY count(*) DESC;

(e) SELECT l.phone_no
FROM log_action AS |, action AS a, rateplan AS r
WHERE l.action_code=a.action_code
and l.rate_code=r.rate_code
and a.name="#74%" and r.name="E& 4 &',

H RS AR A]
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