NAME: _______________________________    SIGNATURE: ____________________

IS202 Database Systems 

FINAL EXAM. 
(June 2nd, 2007)
Closed book 120 minutes
One A4 help sheet allowed
· Please write your solutions in the spaces provided on the exam sheets. Make sure your solutions are neat and clearly marked. You may use the blank areas of the exam pages for scratch work. Please do not use any additional scratch paper.

· Simplicity and clarity of solutions do count. You may get as few as zero points for a problem if your solution is far more complicated than necessary, or if we can not understand your solution.
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NAME: _______________________________    SIGNATURE: ____________________

Medicine (Name, Dose, pricePerPill, Manufacturer, licenceNumber, licenceDate)   
// (Coraspin, 100 mg, 30, 0.12 YTL, Bayer, 1203, 24.5.2002)
Patient (Name, TCKimlikNo, Address, healthPlan)  
// (Niyazi Yolcu, 44112459876, Bostanlı, Emekli Sandığı)
Doctor (Name, TCKimlikNo, healthInstitution) 
// (Ahmet Sağlam, 40545217659, Aile Hekimi) 
Pharmacy (Name, LicenceNo) 
//(Sıhhat Eczanesi, 5568)

Limit (patientTCKimlikNo, totalHealthExpenditureLimit) 
 //(44112459876, 1000 YTL)

Prescription(pName, pTCKN, pAddr, dName, dTCKN, date, mName, mDose,          mManf, numberOfPills)  
// (Niyazi Yolcu, 44112459876, Bostanlı, Ahmet Sağlam, 40545127659, Coraspin, 100mg, Bayer, 10)
 Bill (patientTCKN, doctorTCKN,  prescriptionDate, Cost, pharmacyLicenceNo) 

 // 44112459876, Emekli Sandığı, 4054512765, 24.5.2007, 1.20 YTL,  5568)

Violation (patientTCKimlikNo, ExceedingAmount) 
//(4054521765, 1.20 YTL) 
Note that pTCKN = patientTCKimlikNo, dTCKN = doctorTCKimlikNo, 
mName = medicineName, etc.
Answer questions 1 through 6 using the relational schema given above.

A  doctor prescribes a medicine to a patient. A prescription can only contain one medicine. The patient goes to a pharmacy and identifies himself/herself together with his/her prescription. The pharmacy gives the patient the number of pills prescribed and sends the bill to the health plan. A doctor can only write one prescription per day per patient. Health plan processes bills and checks for limit violations.  
1. (10 points) Determine the key attributes of the “Prescription” and “Bill” tables.
Medicine (Name, Dose, pricePerPill, Manufacturer, licenceNumber, licenceDate)   

Patient (Name, TCKimlikNo, Address, healthPlan)  

Doctor (Name, TCKimlikNo, healthInstitution) 

Pharmacy (Name, LicenceNo) 

Limit (patientTCKimlikNo, totalHealthExpenditureLimit) 

Prescription(pName, pTCKN, pAddr, dName, dTCKN, date, mName, mDose,          mManf, numberOfPills)  
2. (10 points) If necessary, decompose the “Prescription”  table into tables that are all BCNF.

Medicine (Name, Dose, pricePerPill, Manufacturer, licenceNumber, licenceDate)   

Patient (Name, TCKimlikNo, Address, healthPlan)  

Doctor (Name, TCKimlikNo, healthInstitution) 

Pharmacy (Name, LicenceNo) 

Limit (patientTCKimlikNo, totalHealthExpenditureLimit) 

Prescription(pName, pTCKN, pAddr, dName, dTCKN, date, mName, mDose,          mManf, numberOfPills)  

Bill (patientTCKN, doctorTCKN,  prescriptionDate, Cost, pharmacyLicenceNo) 

Violation (patientTCKimlikNo, ExceedingAmount) 

3. (10 points) Draw the resultant E-R diagram from the refined schema obtained in question (2).

Medicine (Name, Dose, pricePerPill, Manufacturer, licenceNumber, licenceDate)   

Patient (Name, TCKimlikNo, Address, healthPlan)  

Prescription(pName, pTCKN, pAddr, dName, dTCKN, date, mName, mDose,          mManf, numberOfPills)  

4. (15 points)  Write SQL statements to create the Medicine, Patient and Prescription tables of the refined schema obtained in question (2). (Hint: Be careful about keys and the referential integrity constraints.9 Include in your schema the constraint that the healthPlan can only be one of the three stings: SSK,  Bağkur and  Emekli Sandığı.
Medicine (Name, Dose, pricePerPill, Manufacturer, licenceNumber, licenceDate)   

Patient (Name, TCKimlikNo, Address, healthPlan)  

Doctor (Name, TCKimlikNo, healthInstitution) 

Pharmacy (Name, LicenceNo) 

Limit (patientTCKimlikNo, totalHealthExpenditureLimit) 

Prescription(pName, pTCKN, pAddr, dName, dTCKN, date, mName, mDose,          mManf, numberOfPills)  

Bill (patientTCKN, doctorTCKN,  prescriptionDate, Cost, pharmacyLicenceNo) 

Violation (patientTCKimlikNo, ExceedingAmount) 

5. (10 points) Write an SQL function, named patientTotalCost, that returns Total Health Expenditure for a given patient’s TCKimlikNo.  
Medicine (Name, Dose, pricePerPill, Manufacturer, licenceNumber, licenceDate)   

Patient (Name, TCKimlikNo, Address, healthPlan)  

Doctor (Name, TCKimlikNo, healthInstitution) 

Pharmacy (Name, LicenceNo) 

Limit (patientTCKimlikNo, totalHealthExpenditureLimit) 

Prescription(pName, pTCKN, pAddr, dName, dTCKN, date, mName, mDose,          mManf, numberOfPills)  

Bill (patientTCKN, doctorTCKN,  prescriptionDate, Cost, pharmacyLicenceNo) 

Violation (patientTCKimlikNo, ExceedingAmount) 

6. (10 points) Write a trigger that  adds a tuple to Violation table when a bill, that puts the total health expenditure of a patient over its limit, is received. (Hint: Use patientTotalCost function of question (5).)
7. (15 p) Consider a table Item(name,price) where name is a key. Suppose initially there are

two tuples in Item: (A,20) and (B,30). Consider the following two concurrent transactions,each of which runs once and commits. You may assume there are no other transactions in the system and that individual statements execute atomically.

T1:  begin transaction

S1: insert into Item values (’C’,40)

S2: update Item set price = price+30 where name=’A’

commit

T2:  begin transaction

S3: select sum(price) as p1 from Item

S4: select sum(price) as p2 from Item

commit

Suppose that transaction T1 executes with isolation level serializable.

a) (4 p) If transaction T2 also executes with isolation level serializable, what are the possible

pairs of values p1 and p2 returned by T2? Please  indicate and explain all possible pairs.

b) (5 p) If transaction T2 executes with isolation level read committed, what are the possible

pairs of values p1 and p2 returned by T2? Please indicate and explain all possible pairs.

c) (6 p) If transaction T2 executes with isolation level read uncommitted, what are the possible pairs of values p1 and p2 returned by T2? Please carefully indicate and explain all possible pairs.

8. (10 p) Consider the following tables in a SQL database:

Student(studentID, name, dorm)  // studentID is a key

Major(studentID, major) 

  // <studentID,major> is a key

Suppose the owner (creator) of these tables is a user named “Joe” and Joe wants

to grant to a user named “Sue” the ability to read the studentIDs, names and dorms,

as well as modify the names and dorms, for students with at least one major containing the

string “Science” (and only those students). Specify a command or sequence

of commands that achieves this goal. 

Hint: Joe may create a view (a virtual table) and grant the privilege through the view.
9. (15 points)  Suppose we have the following declarations, using the SQL-99 standard for object-relational databases: 
CREATE TYPE StudentType AS (

    id     INT,

    name   CHAR(30)

);

CREATE TYPE CourseType AS (

    code   CHAR(10),

    title  CHAR(100)

);
CREATE TABLE Students OF StudentType;

CREATE TABLE Grades (

    student   REF StudentType,

    course    CourseType,

    grade     CHAR(2)

);

a) Insert a tuple into the Students table where id equals 4321 and name is ‘Ahmet Demir’

b) We would like to list all students (id and name) who received at least one ‘AA’ grade. Will the following query work correctly? If not, correct it.
SELECT DISTINCT(student) FROM Grades where grade = ‘AA’;

c) Write a query to list the courses (both course titles and the grades received) taken by ‘Ahmet Demir’.
