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INSTRUCTIONS:

1. Check this examination paper. There are 10 pages including this cover page.

2. Print your name and student number on this examination paper and your examination booklet.

3. Answer all section A questions on this examination paper.

4. Answer all section B questions in the examination booklet.

5. Note that the mark for each question is given in the right-hand column.

6. The total number of marks is 106, but this test is worth 25% of your final grade.

HINTS:

1. Read each question carefully.

2. Write legibly and understandably. An unreadable answer receives no credit.

3. For each question, spend time appropriate to the number of marks given for that question.

4. If there seems to be ambiguity in the question, ask the invigilator for clarification or state your assumptions and continue. If your assumptions are reasonable and don’t trivialize the problem, you will probably receive full credit.

Section A
   Answer these questions in this examination paper.

A1    Indicate whether the following statements are true or false.





[10]

	True
	False
	

	(
	(
	Response time, concurrency, throughput are among the considerations when selecting the processors to be used as clients and/or servers.

	(
	(
	Object-oriented database management systems are recommended for large data volumes and a variety of access requirements.

	(
	(
	Object-oriented system designs are suitable for scientific programs with complex calculations.

	(
	(
	Objects that have only one state will always respond the same way to a message.

	(
	(
	When an executing object receives a request to retrieve a record, the message is asynchronous.

	(
	(
	Composition as depicted in class diagrams is a subset of aggregation.

	(
	(
	An example of a call-back is when an object returns information as requested.

	(
	(
	Closed architecture means that a layer can communicate only with layers in the same system.

	(
	(
	The responsibility documentation of a class, tells you about the level of cohesion, but not the level of coupling. 

	(
	(
	Proxy servers increase application portability but also increase system complexity.


A2    Give an example of generalization in use case diagrams.





[2]
	

	

	


A3    For each operation listed below, indicate which type of class would most likely include that operation.
[2]
	operation
	interface
	control
	entity

	retrieve a record
	(
	(
	(

	present options to the user
	(
	(
	(

	notify completion of a set time interval
	(
	(
	(

	track the duration of a user session
	(
	(
	(


A4   For each of the UML diagrams listed below, name two SDLC phases




[6]
            and describe what is accomplished by developing or using the diagram in that phase.

	UML diagram
	SDLC phase
	usefulness in the phase

	state chart
	1
	

	
	2
	

	use 

case
	1
	

	
	2
	

	activity
	1
	

	
	2
	


A5   You are asked to evaluate the reusability of several components in a previously developed


[6]
and installed system. Name three evaluation criteria for reusability and describe how you would determine if each of these were met.

	reusability criterion
	how to determine if the criterion is met

	1
	

	2
	

	3
	


A6   How does encapsulation help to achieve low coupling and high cohesion?

  


[2]
	

	

	


A7      In the space below, draw a class diagram that includes some operations demonstrating polymorphism
[4]
in the following scenario.   “Employees are generally paid the same way, except that part-time employees submit timesheets while full-time employees get paid a set salary.”   

In the space below draw a class diagram that demonstrates multiple inheritance. 

Use the following three classes:    wine glass  -  drinking vessel  -  glass item

A8
Indicate whether or not the diagram displays the information described in the first column.

[5]

.

	displayed information
	use 

case
	activity
	class/

object
	collabo-ration
	sequence
	statechart

	system users
	(
	(
	(
	(
	(
	(

	sequence of operations
	(
	(
	(
	(
	(
	(

	guard conditions
	(
	(
	(
	(
	(
	(

	logic of operations
	(
	(
	(
	(
	(
	(

	static view of the system
	(
	(
	(
	(
	(
	(


A9     What might following signatures mean? (What do you expect should happen?)



[3]
	costDifference( ):Money



	after [1 year] /archive( )



	[lost&(!found)]setEmpty( )




A10    Give two reasons for describing the test data in detail for each test plan.



[2]
	1

	2


A11  You are asked to replace an automated payroll system for a fairly large firm.



[3]
· some employees are paid by the hour and others are on salary

· the old payroll system is part of their existing work scheduling system and the work scheduling system will not be replaced

· some employees work in Canada and some in U.S.A. where the payroll rules and union deductions are different.

For 3 of the installation methods, describe either a problem or a benefit for using that method. 

Refer to the above description and add any assumptions you need to make your point.

	installation method
	problem
	benefit
	description of problem OR benefit

	
	(
	(
	

	
	(
	(
	

	
	(
	(
	


A12 Describe three ways that a well-run post-implementation review can benefit future projects.

[3]
.

	1

	2

	3


A13   Give one example of what might constitute layers (what can/should be layered)



[4]

in a system’s architecture and explain why layers will help with system development or 

with system maintenance.

	example of layers
	( development                ( maintenance

	
	


Give one example of what might constitute partitions (what can/should be partitioned) 

in a system’s architecture and explain why partitions will help with system development or 

with system maintenance.

	example of partitions
	( development                ( maintenance

	
	


A14      Match  the terms with the descriptions.







[2]
	model


_______

view


_______

controller

_______

propagation

mechanism
_______
	a.
enables the model to inform each view that the  model data has  changed

b.
handles the input

c.
handles the output

d.
implements the application logic


A15 Describe three (3) ways using a DBMS supports portability for applications?



[3]
.

	

	

	

	

	


A16   For five of the following quality criteria for computer systems, give an example



[5]
of how you could measure that quality:

	· fault tolerance
	· security
	· testability

	· reusability
	· correctness
	· reliability

	· portability
	· efficiency
	· co-existence


	quality aspect
	how it can be measured

	1
	

	2
	

	3
	

	4
	

	5
	


A17   For each of the practices listed below, indicate the CMI Capability Maturity Level


[3]
an IT department has achieved.

	IT practice (               level achieved  (
	1
	2
	3
	4
	5

	defect prevention
	(
	(
	(
	(
	(

	peer reviews
	(
	(
	(
	(
	(

	quantitative process management
	(
	(
	(
	(
	(

	software configuration management
	(
	(
	(
	(
	(

	training program
	(
	(
	(
	(
	(


Section B
   Answer these questions in the examination booklet 

                             unless it’s a short answer and space is provided.

B1   Draw an activity diagram for the following scenario.






[10]

When you are thirsty, you look for a beverage to drink.

If you can’t find coffee, you look for a can of cola, but if you don’t find cola, you give up.

If there is coffee, you can either put coffee into the filter and put the filter into the machine first, or add water to the reservoir first.

When the coffee plus filter and water are set up, you turn on the coffee-maker and let the coffee brew.

You can get you coffee cup ready so that when the coffee has finished brewing, you pour the coffee.

When you  have finished drinking the coffee (or cola) this scenario is done.

B2   The questions below are based on the following incomplete diagram of a small publishing system 

           that creates online information in a hypertext format.

[image: image1.jpg]DocumentBuild
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	A document can have other documents that it links to and is always based on a template.

A template is often, but not always based on one or more standards.

Templates can be parts of other templates.

Templates and documents can have multiple versions.

When a document is being worked on, access start and end times  are tracked to prevent simultaneous access by other users.

When a document is built (prepared for online publication), it may be done several times.


(a)   Draw the class diagram showing the relationships described above. 




[8]

         Do not include the attributes and operations.

 (b)  Indicate whether the classes are entity, control or interface.





[2]

	
	type of class

	DocumentBuild
	

	Document
	

	DocumentAccess
	

	DocumentTemplate
	

	StandardsBody
	


 (c)    How would you show that the DocumentTemplate class was part of a package of templates?

[2]

	

	

	

	


B3  The questions that follow are based on a security and fire monitoring system.
          Read the narrative and the use cases before you answer the questions.

	This security system monitors a set of sensors that can detect fire or intrusions. 

When a sensor is triggered, the system sounds an alarm.

The security system can be activated and deactivated using a key.

The key switches between two modes: system activated, system deactivated.

There is one control box for the security guard to use. 

The control box is connected to the siren, the security sensor monitor and the fire sensor monitor. 

Each monitor is further connected to either security sensors or to fire sensors


Use Case
Activate System
Actors

Security Guard

Preconditions
The security guard has the Activation key

Flow of Events
1. the security guard uses the activation key to turn the system on



2. the system starts monitoring security and fire sensors



3. the system pips the siren to indicate that it is armed 

Postconditions
The security system is activated



The security system is monitoring the sensors.

Use Case
Deactivate System
Actors

Security Guard

Preconditions
The security guard has the Activation key

Flow of Events
1. the security guard uses the activation key to turn the system off



2. the system stops monitoring security and fire sensors

Postconditions
The security system is deactivated



The security system is not monitoring the sensors.

Use Case
Trigger Sensor
Actors

Burglar, Fire

Preconditions
The security system is activated

Flow of Events
1. if the fire actor triggers a fire sensor




the siren sounds the fire alarm



2. if the burglar actor triggers a security sensor




the siren sounds the security alarm

Postconditions
The siren sounds

 (a)   Draw a use case diagram for this system. 







[5]

 (b)  Below is part of the sequence diagram for the Trigger Sensor use case. 




[7]

  Do not redraw the whole diagram, just draw the objects etc. needed to demonstrate that

 for a fire, the siren sounds for 30 minutes, but for an intruder it sounds for 15 minutes.

 (c)  Draw a statechart diagram for the ControlBox.







[7]
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