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UNIVERSITY EXAMINATIONS
EXAMINATION FOR MAY-AUGUST 2020/2021 FOR BACHELOR OF SCIENCE IN COMPUTER SCIENCE AND BACHELOR OF BUSINESS INFORMATION TECHNOLOGY
RCS207: DATABASE SYSTEMS
[bookmark: _GoBack]DATE: 30TH NOVEMBER 2021	TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination paper during examination time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 

SPECIAL INSTRUCTIONS:	 
This examination paper consists Questions in Section A followed by section B.
Answer Question 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  

1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material before or during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet(s) in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 30minutes to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.


ALL QUESTIONS ARE COMPULSORY
1. With SQL, how can you insert a new record into the "Persons" table?
a. Insert into Persons Values (‘Jimmy’,’Jackson’)
b. Insert (‘Jimmy’,’Jackson’) into Persons as Values
c. Insert Values (‘Jimmy’,’Jackson’) into Persons 
d. Insert Values into Persons (‘Jimmy’,’Jackson’)

2. With SQL, how do you select all the records from a table named "Persons" where the value of the column "FirstName" is "Peter"?
a. SELECT [all] FROM Persons WHERE FirstName LIKE 'Peter'
b. SELECT * FROM Persons WHERE FirstName='Peter' 
c. SELECT [all] FROM Persons WHERE FirstName='Peter'
d. SELECT * FROM Persons WHERE FirstName<>'Peter'

3. With SQL, how do you select all the records from a table named "Persons" where the "FirstName" is "Peter" and the "LastName" is "Jackson"?
a. SELECT FirstName='Peter', LastName='Jackson' FROM Persons
b. SELECT * FROM Persons WHERE FirstName<>'Peter' AND LastName<>'Jackson'
c. SELECT * ON Persons WHERE FirstName='Peter' AND LastName='Jackson'    
d. SELECT * FROM Persons WHERE FirstName='Peter' AND LastName='Jackson'    

4. A Riara university library student member, can be able to view books that he/she has borrowed but cannot be able to view the account of another student. Which level of the ANSI-SPARC Architecture restricts this?
a. Conceptual Level
b. Internal Level
c. External Level
d. Physical level

5. A Riara university library student member, can view books that he/she has borrowed but cannot view the account of another student. Assuming that the global structure of the database was to be modified, should the student view be affected?
a. Yes
b. No
c. Sometimes
d. Only if the relations are not normalized

6. During the design and implementation of the Riara university library database, Which level of the ANSI-SPARC Architecture would represent all entities, their attributes, and their relationships?
a. Internal Level
b. External Level
c. Physical level
d. Conceptual Level

7. During the design and implementation of the Riara university library database, Which level of the ANSI-SPARC Architecture would describe how the data is stored in the database in terms of particular data structures and file organisations?
a. Internal Level
b. External Level
c. Physical level
d. Conceptual Level

8. During the conceptual design of the Riara university library database which of the statements below is NOT true.
a. A data model for each view of the real world problem is constructed
b. The design is dependent of physical considerations
c. The model is checked for redundancy
d. The model is validated against user transactions

9. A company consists of a number of departments each having a number of employees.
What is the relationship between department and employee.
a) 1:M
b) M:n
c) Has
d) Binary

10. Which of the DBMS facility does not assist with recovery?
a) Secondary Storage
b) Logging facilities
c) Checkpoint facility
d) Recovery manager

11. Two transactions T1 and T2 are running in a database. T1 is committed and is updated but T2 will only be updated once it has committed, which recovery technique is being used by this database?
a) Deferred-update
b) Late- update
c) Immediate- update
d) Undo

12. Two transactions T1 and T2 are running in a database. T1 is committed and is updated but the DBMS does not only perform the update but also writes a log record to an append only file. which recovery technique is being used by this database?
a) Deferred-update
b) Late- update
c) Immediate- update
d) Undo

13. A company consists of a number of departments each having a number of employees. Each department has a manager who must be on a monthly payroll, other employees are either on a monthly or weekly payroll and are members of the sports club if they so wish. 
What is the nature of relationship between employee and manager?
a. Binary
b. Ternary
c. Unary
d. 1:1

14. A company consists of a number of departments each having a number of employees. Each department has a manager who must be on a monthly payroll, other employees are either on a monthly or weekly payroll and are members of the sports club if they so wish.
What is the cardinality of relationship between student and unit?
a) Recursive
b) 1:1
c) M:N
d) 1:M
15. In a University, there are several departments and each department has a head of department who belongs to Faculty. Students can belong to only one Department at a time and Department can have more than one or no Student. A Student studies different units offered by the University during a semester.
What is the cardinality of relationship between student and department considering that a student registers for one course at a time?
a) Recursive
b) 1:1
c) M:N
d) 1:M
16. An old bank has several applications which do not share data for the various business functions. What of the following is not a challenge of such a system?
a) Data redundancy
b) Centralization of data storage
c) Data integrity
d) Data inconsistency
17. A bank has several applications which share data for the various business functions. What of the following is not a challenge of such a system?
a) Data redundancy
b) High cost
c) Data integrity
d) Data inconsistency

18. The combination of StudentNo and Unitcode is the unique value that identifies the registration of a student in a particular unit. What would such a field be called?
a) Secondary key
b) Composite key
c) Index
d) Linked key

19. All students in a university have a registration number, name, huduma number and course code. Which of the following would be candidate key?
a) Registration Number
b) Name 
c) Huduma Number
d) Course Code
20. All students in a university have a registration number, name, huduma number and course code. Which of the following is a foreign key?
a) Registration Number
b) Name 
c) Huduma Number
d) Course Code
21. Students at Riara University need to provide a password for them to view results. Which database security feature allows them to only view their results and not for other students?
a) Views
b) Authorization
c) Authentication
d) Encryption

22. As long as two transactions, T1 and T2, access ____ data, there is no conflict, and the order of execution is irrelevant to the final outcome.
a) Shared
b) Common
c) Unrelated
d) Locked
23. Students at Riara University need to provide a password for them to view results. Which of the following database feature would ensure they do not change their scores?
a) Views
b) Privileges
c) Authorization
d) Authentication

24. What does the sql code below achieve?
SELECT  	COUNT (*)
		FROM		EMPLOYEE, DEPARTMENT
		WHERE	DNO=DNUMBER AND 					DNAME='Research’
a) Retrieves the number of employees in the 'Research' department
b) Retrieves and counts all employees and departments
c) Retrieves the number of employees in all the departments
d) Retrieves and counts all the departments and their employees 

25. Study the sql code below
SELECT First, Last, Mark FROM Student, Grade WHERE (Student.ID =  Grade.ID) AND (Mark >= 40)
How many columns will the resultant relation have?
a) One
b) Two
c) Three
d) Four

26. Study the code below

SELECT First, Last, Mark FROM Student, Grade WHERE (Student.ID =  Grade.ID) AND (Mark >= 40)
How many relations are involved in the above statement?
a) One
b) Two
c) Three
d) Four

27. Study the code below

SELECT First, Last, Mark FROM Student, Grade WHERE (Student.ID =  Grade.ID) AND (Mark >= 40)
What is the expected output from the above statement?
a) A list of students who have obtained at least 39 marks
b) Grade IDs with a value of 39
c) Grade IDs with a value of 40
d) A list of students who have obtained at least 40 marks

28. Assume transaction A holds a shared lock R. If transaction B also requests for a shared lock on R.
a) It will result in a deadlock situation
b) It will immediately be rejected
c) It will immediately be granted
d) It will be granted as soon as it is released by A

29. Consider the following log sequence of two transactions on a bank account, with initial balance 12000, that transfer 2000 to a mortgage payment and then apply a 5% interest.
  1. T1 start
  2. T1 B old=12000 new=10000
  3. T1 M old=0 new=2000
  4. T1 commit
  5. T2 start
  6. T2 B old=10000 new=10500
  7. T2 commit 
Suppose the database system crashes just before log record 7 is written. When the system is restarted, which one statement is true of the recovery procedure?
a) We must redo log record 6 to set B to 10500
b) We must undo log record 6 to set B to 10000 and then redo log records 2 and 3.
c) We need not redo log records 2 and 3 because transaction T1 has committed.
d) We can apply redo and undo operations in arbitrary order because they are idempotent

30. Every time attribute A appears, it is matched with the same value of attribute B, but not the same value of attribute C. Therefore, it is true that:
a) A -> C
b) A -> (B,C)
c) A -> B
d) (B,C) -> A

31. Which would be the missing part in the JOIN clause to join the two tables Orders and Customers, using the CustomerID field in both tables as the relationship between the two tables.
SELECT * FROM Orders LEFT JOIN Customers _________________
a) ONTO Orders.CustomerID = Customers.CustomerID;
b) WITH Orders.CustomerID = Customers.CustomerID;
c) ON Orders.CustomerID = Customers.CustomerID;
d) USING Orders.CustomerID = Customers.CustomerID;

32. Riara train services needs to store data on trains and passengers. Trains can either be diesel powered or electric. The record of a train includes its number, name, source, destination, and days on which it is available, whereas record of train status includes dates for which tickets can be booked, total number of seats available, and number of seats already booked.
Which of the following is NOT an entity in the above scenario?
a) Train
b) Riara
c) Passenger
d) Seat

33. In the relation below, which of the following have a transitive dependency? Hourly_Emps (ssn, staff_name, wage_per_hr, departmentNo, Department_Name)
a) ssn, staff_name, departmentNo, Department_Name
b) ssn, staff_name, wage_per_hr
c) ssn, staff_name
d) ssn, staff_name, wage_per_hr, departmentNo

34. In a database named Riara, Physical changes to the values of the database items are made as they occur. Which recovery approach is that one? 
a) Deferred Update
b) Shadow Paging
c) Immediate Recovery or In-place Updating
d) Making changes as they occur approach

35. Two transactions A and B in a database are running but won’t be written to the DB until after reaching their commit point. Which recovery approach is that one?
a) Deferred Update
b) Shadow Paging
c) Immediate Recovery or In-place Updating
d) Making changes as they occur approach

36. For a staff table with the following fields staffNo, fName, lName, position, salary
What would be the output of the following sql statement? SELECT staffNo, fName, lName, position FROM Staff WHERE position='Manager' AND position=‘Supervisor';
a) Nothing will be displayed
b) A list of Managers will be displayed
c) A list of Supervisors will be displayed
d) A list of both Managers and Supervisors will be displayed

37. Insert the missing parts in the code meant to produce an abbreviated list of properties in order of property type.
a) SELECT propertyNo, type, rooms, rent FROM PropertyForRent ARRANGE BY type;
b) SELECT propertyNo, type, rooms, rent FROM PropertyForRent CLASSIFY BY type;
c) SELECT propertyNo, type, rooms, rent FROM PropertyForRent ORDER BY type;
d) SELECT ORDER BY type propertyNo, type, rooms, rent FROM PropertyForRent;

38. Which of the following SQL statement would insert a new row into Staff table supplying data for the columns staffNo, fName, lName, position, salary, branchNo.
a) UPDATE INTO Staff VALUES ('SG44', 'Anne', 'Jones', 'Assistant', 8100, 'B003');
b) UPDATE INTO Staff VALUES (SG44, Anne, Jones, Assistant, 8100, B003);
c) INSERT INTO Staff VALUES (SG44, Anne, Jones, Assistant, 8100, B003);
d) INSERT INTO Staff VALUES ('SG44', 'Anne', 'Jones', 'Assistant', 8100, 'B003');

39. During the execution of some six transactions the database fails in the 10th minute. Transaction 1 started in the first minute and was supposed to complete in the 30th minute. Transaction 2 started in the 1st minute and completed in the 7th minute. Transaction 3 started in the 4th minute and completed in the 9th minute. Transaction 4 started in the 8th minute and was supposed to complete in the 15th minute. Transaction 5 started in the 12th minute and was supposed to complete in the 20th minute. Transaction 6 started in the 15th minute and was supposed to complete in the 30th minute. Assuming that transactions t2 and t3 had already been written into the secondary storage. What action should be taken for transaction t3 in order leave the database in a consistent state?
a) Undone
b) Redone
c) Cached
d) Nothing

40. During the execution of some six transactions the database fails in the 10th minute. Transaction 1 started in the first minute and was supposed to complete in the 30th minute. Transaction 2 started in the 1st minute and completed in the 7th minute. Transaction 3 started in the 4th minute and completed in the 9th minute. Transaction 4 started in the 8th minute and was supposed to complete in the 15th minute. Transaction 5 started in the 12th minute and was supposed to complete in the 20th minute. Transaction 6 started in the 15th minute and was supposed to complete in the 30th minute. Which of the following would not be used in redoing any lost transactions?
a) Logging facilities
b) Checkpoint facility
c) Recovery manager
d) Data loss prevention manager

Structured Questions Section (Attempt all the Questions)
a) Explain database life cycle. 						(10 Marks)

b) Highlight 5 Computer-Based and five non Non-Computer database security Controls											(10 Marks)
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