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(15 points)

You need to take a trip by car to another town that you have never visited before.
Therefore, you are studying a map to determine the shortest route to your destination.
Depending on which route you choose, there are five other towns (call them A, B, C, D,
E) that you might pass through on the way. The map shows the mileage along each road
that directly connects two towns without any intervening towns. These numbers are
summarized in the following table, where a dash indicates that there is no road directly

connecting these two towns without going through any other towns.

Miles between Adjacent Towns

A B c D E Destination
( 10 60 50
10 —_ 70 — i
20 55 40 -
50 —
10 60

80

Find:
(a) Draw the network for this problem.
(b)The shortest path through the network.

(¢) Minimum spanning tree.

(5 points)

Given the following (one-step) transition matrix of Markova chain, find absorbing

and recurrent states:

o 1 2
o [0.25 0.25 0.5

P=1 0 1 0
2 10.5 0 0.5

ALY gl
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Dr. Diana Thauwat Mosa
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Question 1: [20 Marks]
1.1. List variables of software development projects.

1.2. List core values that makes Extreme Programming Works?
1.3. Define the term design patterns?
1.4. Differentiate between Types of Design Patterns.

++Question 2: [20 Marks]
2.3. We have a Printer system where we have the following states for the

printer and based on the actions taken in particular state, the state of the

printer changes accordingly. O

Instead of having the state defined in the printer itself wekeep the state of
th printer into separate object and separate the responsibilities.
a) Identify and Document the appreciate design pattern used.

b) draw the class diagram for the system.
Question 3: i [20 Marks]

3.1. Define Event-driven programming? write a short note about how it works?

Choose the correct answer

. ‘Which design pattern provides a single class which provides simplified

methods required by client and delagates call to those methods?

A) Adapter pattern B) Facade pattern C) Prototype pattern

Page10f2




image8.jpeg
2,

o

8.

Given the following scenario: You want to create families of related
objects, to be used interchangeably to configure you application. What is

‘most appropriate GoF pattern to use? .
A) Abstract Factory B) Builder ©) Observer

You want all the clients using class A to use the same instance of class A,

what should you do to achieve this goal?
A) mark class A final
B) mark class A abstract
C) apply the Singleton pattern to class A

Which design pattern ensures that only one object of particular class gets

created?
A) Singleton pattern B) State pattern C) Bridge pattern

Which design pattern represents a way to access all the objects in a

collection?
A) lterator pattern B) Builder pattern C) Bridge pattern
‘Why are Patterns important?
A) They capture expert design knowledge
B) They make captured design accessible to both novices and other experts
C) All of the mentioned

‘What is it called when a program is written to respond to the button
clicks, menu selections, and other actions of the user in whatever order

the user does them?
A) Event-driven programming.
B) Action-driven programming.
C) User-driven programming.
In event-driven programming an event is generated by:

A) the system. B) a user’s action. ©) AandB

with my best wishes Dr: Reda M. Hussien
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(10 points)
A company produces two kinds of kitchem furnitewe; the first kind requires 3

units of wood, 3 units of iron, and 5 units’éfaleminum. The second kind requires

1 unit of wood, 8 units of iron, and 4immits of aluminum. According to the
company policy, the maximum limit of units # 33 for wood, 172 for iron and 100
units of aluminim. If you know that the first kimd 6 furniture profit is 100 § and
the second kind profit is 200 $, find:

- The mathematical model for the problem. 0

- Solve the problem (using graph method).

(15 points)

Computer devices arrive to repairing center according to 2 Poisson distribution with
mean 10 device every working day (working day is 8 hours), service time per’ device is
exponential distribution with mean half hour. Find:

a) The average time which the center is empty.

b) The average number of devices in the center.

¢) The average waiting time a device waits before being served. '®
jion3: (10points)

Given the following (one-step) transition matrix of Markova chain:

° t 2

°10.6 0.3 0.1
P=1103 03 04
2104 0.1 0.5

and initial probability P [ x,=1] =1, Find:
a) P[xp=1,x,=0,x,=0].
b) Classification of states 0, 1, 2.
(s B A )
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* FoF. the following network, where the numbers represent actual distances between the

corresponding nodes.

.ﬁJ (Destination)

Find:
(a) The shortest path through the network.

(b)Minimum spanning tree.

(10 points)

You are given the following payoff table (in units of dollars):

. State of Nature
Alternative 5 5
A; 80 25

A; 30 50 i
Az 60 40
Prior probability 0.4 0.6

‘Which alternative should be chosen under the following criterion:
(a)  Bayes’ decision rule.
(b) The maximum likelihood.

(¢)  The maximin payoff.

Dr. Diana Fhanwat Masa
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Question 1: [16 Marks]
L1 List and write a short note about Essential attributes of good software?
1.2. What are the fndamental activities of a software process?
13. List and describe General issues that affect software?
1.4, List five of Software engineering cthics?
Question 2: [16 Marks]

2.1. What are the main types of Software processes?

2.2. What s the difference between Prescriptive Process Models and Evolutionary

Process Models? Give an example of each?
2.3. Write out the reasons for the Failure of Water Fall Model?

2.4. Define Software specification? Draw a block diagram of Software specification

or The requirements engineering process?

Question 3: [16 Marks]
3.1. Draw a block diagram of Testing phases in a plan-driven software process?

3.2. Define Requirements engincering? List Types of requirements? .
3.3. What s the difference between Functional and non-functional requirements? @

34. For the MHC-PMS, propose a set of use cases that illustrates the interactions
between a doctor, who sees patients and prescribes medicine and treatments,
and the MHC-PMS.

Question 4: Choose the correct answer [12 Marks]
- are Stand-alone systems that are marketed and sold to any customer.

1-

2) Generic products b) Customized products  c) Embedded control systems

Page 1of2
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...are systems that are primarily for personal use and which a1

" intended to entertain the user.

! a) Batch processing systems
b) Entertainment systems
¢) Systems for modelling and simulation

. is an abstract representation of a process.

1) Software Validation
b) process descriptions
©) software process model

4-USing ....cevnev....., SOftware product is developed in a short period of time.

® 2) The waterfall model
b) RAD

©) Incremental Model

begins with communication to define the overall objectives and

requirements.

a) Prototyping
b) Spiral Model
©) RAD model

6- «...conu...... The process of converting the system specification into an
executable system
@ 1) Analysis

b) Testing

) implementation

with my best wishes Dr: Reda M. Hussien
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QL. Select the correct answer (please include the number and the word of your choice) (30
points)

L Indicates the size of the data transferred between the processor and memory or 1/O device

a. System bus b. Program Counter c. Address bus d. Data bus
2. Provides timing signal to synchronize the operations of the system.
a. Frequency b. Bus clock c. System timer d. System clock
3. Memory contents are electrically erased and there is no need to erase all contents
a. RAM b. PROMs c.ROM d. EEPROMs.
4, Aninterface between the processor and the 1/0 device
a. kemnel b.1/0 interface c. Drive controller d.1/0 controller
5. provide the interface between a running program and the operating system. ™)
a. Program b. System Program c. Client/server d. System call

6. The operating system is written as a collection of procedures, each of which can call any of the other ones
Whenever it needs to.
a. Layered structure 'b. Monol c. Client/server d. Parallel Structure
7. Users submit jobs to a central place placed on an input queue at the computer where they will be run. the user
has no interaction with the job during its processing.
a. Multi-processor OS b. Batch Processing ¢. Client/server OS d. Real-time OS.
Operating System
8. The operating system is divided into a number of levels, each built on top of lower levels.
a. Kemel b. Layered 05 c. Parallel OS d. Client/server
9. The operating system creates the illusion that each process is executing on its own processor with its own
memory.

4. Thread b. Virtual machine .08 d. System clock
10. Machines where instructions expect operands in internal processor registers.
a. Accumulator b.load/ store architecture  ¢. One-Address machine . Real time machines
11 Machines where stack supplies operands and receives the result.
a.Zeroaddress machines  b. Stack machines c. two address machines d. Accunlator
12, In the real mode, segment address could start at the physical addresses. ®
a. AACOOH b. 21715H ¢ 1C55DH d.DCLIIH

13. Anumber of computers that are connected and managed to automatically share the job processing load among
the constituent computers.

a, Distributed OS b. Parallel OS c. Layered OS d. Embedded OS
14. is a set of techniques for the exchange of data among two or more threads in one or more processes.

a. Tnter-process b. Inter-thread ¢. Program d. System

‘Communication Communication ‘Communication ‘Communication

15, The way for a program to fork or split itself into two or more simultaneously (or pseudo-simultaneously) running

tasks.

2. Thread b. Program c. Process d. System program
16. consists of a set of signals such as memory read / memory write operatiors.
a. System bus b. Data bus c. Control bus d. Address bus

. Provides data on both falling and rising edges of the clock and doubles the memory bandwidth.
Erasable PROMs b. Fast Page Mode c. Double Data Rate d. PROMs.
s a computer hardware configuration that includes more than one independent processing unit.
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a. Real time system b. multiprogramming ¢ Amultiprocessing system  d. Clientserver OS
system
19. A data structure in which the operating system groups all information that it needs about a particular
process.
2, Program Control b. Process interface ¢. Process control block d. System block

block

is only one table in the system that contains code and data used by the Operating System.
a. Register table b. System table ¢. Global descriptor table d. Program table

Q2. Answer the following questions (30 Points)
1- List with brief explanation types of systems calls? (5 points)
2- Compare between flow of control in branches and procedure calls? (5 points)
3. List with explanation the states of the process? Draw the process transition
diagram? (5 points)
4 What the difference between process and thread? (5 points)
5. List with brief discussion the Pentium registers? (5 points)

6- The selector is initialized to 0004 in the descriptor table identified bellow and the
EIP register is assigned to 0000002D. calculate the physical addresses assuming
protected mode. (5 points)

‘Access fights
C00AC300
5 | [Accessrights | FFFF
00007020
‘Access rights
0000AAOD
3 | [ Accessrights | FFFF
000CCC00

2 | [Access rights | FFFF
0000A310

T || Access rights | FFFF
00004580

0 [ Access rights | FFFF
00000FAQ
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Questiond:

You need to take a trip by car to another town that you have never visited before.

7

Therefore, you are studying a map to determine the shortest route to your destination.
Depending on which route you choose, there are five other towns (call them A, B, C, D,

E) that you might pass through on the way. The map shows the mileage along each road

thout any intervening towns. These numbers are

that
summarized in the following table, where a dash indicates that there is no road directly

ectly connects two towns

connecting these two towns without going through any other towns.

Miles between Adjacent Towns
Town | A B [} E  Destination
Origin | 40 60 50 (
A 0 - 0 — -
8 20 55 40 —
c - 5 —
D 10 60
E 80

Find:
(a)Draw the network for this problem.
(b) The shortest path through the network.

(¢) Minimum spanning tree.

Question$: (5 points)

Given the following (one-step) transition matrix of Markova chain, find absorbing

and recurrent states:
o 1 2
o [0.25 0.25 0.5
P=1 0 1 0
2 105 0 0.5
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Du. Diana Thauvat Mosa




