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INSTRUCTIONS:  Answer question one and any other two questions 
      
 

QUESTION ONE (30 MARKS) 

a) What is a transaction?          (1 Mark) 

b) Using a suitable example explain transaction processing application.    (3Marks) 

c) A transaction program generally does three things. Briefly describe them  (6 Marks) 

d) Briefly define transaction processing system. What are its two main elements?  (3 Marks) 

e) Transactions have four critical properties that one needs to understand from the outset. 

Demonstrate your understanding of the same.      (8 Marks) 

f) Differentiate among a serial schedule, a serializable schedule, and a non-serializable schedule 

            (6 Marks) 

g) Give a convincing argument for the occurrence of a Compensating Transaction in a TPS. 

            (3 Marks) 
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QUESTION TWO (20 MARKS) 

Country Bakers produces a wide variety of delicious pies made with fresh fruit. Each variety of pie 

is ‘seasonal’ as it is only made when the fruit is in season. Some time ago Country Bakers 

established a website to advertise its pies and provide information about placing orders via the 

telephone, facsimile and e-mail. Since the establishment of the website, the number of orders 

received has increased markedly. All orders received are entered into the Sales System. The Sales 

System processes all transactions relating to sales and stock, and maintains customer and stock 

databases. 

A number of problems have arisen with the increase in orders: 

Staff are having trouble finding enough time to enter all the additional orders. 

Many of the orders received by e-mail and facsimile require changes as they include pies that are 

out of season. In these cases the customer has to be contacted, significantly slowing the fulfilment 

of orders. 

Many customers pay for the orders by credit card. Each of these payments is currently processed 

manually, which is time consuming and error prone. 

The manager of Country Bakers is very happy with the increase in business, but wonders if the 

website could be used to solve the transactional problems that have arisen from the increased 

number of orders. 

 

Propose and justify ways in which the website could be modified or extended to address the current 

problems.                    (20 Marks) 

 

QUESTION 3 (20 MARKS) 

A parking system coordinates the entry and exit of vehicles into a private car park. Account holders 

are given automated access to the carpark using licence plate recognition and can have any number 

of vehicles registered to their account.  

The system operates by taking a photo of vehicles on entry to the carpark and compares the plate 

number to those of account holders it holds on a database. If there is a match the vehicle is allowed 

to continue. The same procedure occurs on exit. Times are kept in a transaction log for each entry 

and exit. An amount is then debited from the account holder’s nominated bank account at the end of 

each month.  
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a) Construct a data flow diagram for the vehicle entry subsystem of the parking system showing 

all external entities, data flows, processes and data stores.              (10 Marks) 

 

b) Describe the collecting and storing/retrieving information processes of this parking system 

            (5 Marks) 

c) Predict a future application of the technology used in this system. In your response, consider 

security and the changing nature of work.      (5 Marks) 

 

QUESTION 4 (20 MARKS) 

a) With the aid of illustrative examples describe the uncommitted dependency problem of 

concurrent transactions and recommend a solution using the locking protocol.           (10 Marks) 

b) Explain what you understand by Concurrency Control and outline its properties.        (5 Marks) 



 Meru University of Science & Technology is ISO 9001:2015 

 Foundation of Innovations Page 4 

 

c) Explain with justification why a multi-user transaction processing system should provide a 

recovery mechanism.         (5 Marks) 

 

QUESTION 5 (20 MARKS) 

a) Explain how DBMS locks work. Distinguish between the various types of locks used to 

reinforce transaction concurrency.       (6 Marks) 

 

b) Strict Two Phase Locking (2PL) ensures only serialisable schedules. However, even when a 

transaction follows the strict 2PL protocol, the phantom problem may occur. 

(i) Briefly describe the 2PL protocol.      (2 Marks) 

 

(ii)  Defining the phantom problem explain why it may occur despite the transaction 

following strict 2PL.        (6 Marks) 

(iii)Justifying your answer, explain whether the phantom problem can occur in a database 

where the set of database objects is fixed and only the values of objects can be changed.

           (6 Marks) 

 

 


