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Question 3: [20 Marks]
3.1. for the following figure Write down the pseudo code indicating how can you estimate

the area under f(x) by Monte-Carlo Simulation?

3.2. Define: System Thinking - System Dynamics?

3.3. Define Feedback in dynamical systems? Explain the feedback loop and relation
between its polarity and behavior

With best wishes Dr. Reda M. Hussien
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Answer the following questions with short Notes as Possible
Question 1 [ Marks]

A. Compute the system utilization:

Subject: Operating
System

Time allowed: 3 Hours
Pages: 2 Pages

Date: - /512019

If the time to read one record from file 6 Sec
The time to execute the instructions in thig record 3 Sec

The time to write the result record to file 6 sec

C. Consider a hypothetical microprocessor generating a 16-bit address (for example, assume
that the program counter and the address registers are 16-bits wide) and having a 16-bjt

data bus.
1. What is the maximum memory address space that the Processor can access directly
if it is connected to g “1 6-bit memory”?

2. What is the maximum memory address space that the processor can access directly
if it connected to an “8-bjt memory™?
D. List five storage management responsibilities of a typical 039

-E. Give three examples of an internal interrupt and three examples of an external interrupt?

Question 2 [ Marks]
A. Which algorithm from (FCFS, Highest Response Ratio First and multi-level feedback

queue with 2 level, multi-leve] feedback queue 2 with 4 level) that gives a minimum
average waiting time and which one gives a minimum average response time

Job # 1 2 3 4 5
Arrival time 2 q 6 8 10
Service time 3 6 4 5 2

Note "you should draw the chart for each algorithm”

- Page 1 of2 -
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Question 3 [ Marks]

A. Draw the five states process model diagram.
B. Draw the block diagram of basic instruction cycle with interrupt.

C. Provide two programming examples in which multithréading provides better
performance than a single-threaded solution.

Question 4 [ Marks]

A. Consider a simple paging system with the following parameters: 232 bytes of
physical memory; page size of 2'° bytes; 26 pages of logical address space.
a. How many bits are in a logical address?
b. How many bytes in a frame?
¢. How many bits in the physical address specify the frame?
d. How many entries in the page table?
e. How many bits in each page table entry? Assume each page table entry
contains a valid/invalid bit.

B. Consider the following figure

[7] Atocated biock

[ Eree block
¥ 1§ % f83 ¥ 3

allocated
block {14M)

Last

Shows the difference between the best-fit, first-fit, worst-fit and next-fit
placement algorithms in satisfying a 5-Mbyte allocation request.

C. What are three contexts in which concurrency arises?

With best wishes Dr: Medhat A. Tawfik
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Instructor: Dr/ Amr AboHany

Answer the Following Questions

1. Mark the following sentences with True or False: 30 Mark
1) Android uses a Linux kernel and C++ based Android Runtime.

2) Free software comes as source code.

3) Linux distributions compile open source projects into binary form.

4) Mint is based on Arch.

5) Ubuntu is based on Debian.

6) Korora makes Fedora more easy to use.

7) Cent OS uses Debian packages.

8) Ubuntu uses Red Hat Package management.

9) Kali is used for penetration (security) testing.

10) IP Fire is used for secure Internet connections and firewalls.

11) Businesses use FOSS as a web server.

12) One of the advantages of using FOSS is the ability to customize software.

13) One of companies that support FOSS is Apple.

14) NAS Vendors are FOSS Embedded vendors.

15) Users and developers were often the same people in early days.

16) Software was portable in early days.

17) Most projects start with a burst of enthusiasm by many people.

18) Few projects actually think about all the issues of running a FOSS project at the start.

19) Usually start with a very complex structure when starting a new project.

20) FOSS projects can grow slowly.

21) When you research for a project you could use sources for information such as freecode.com.
22) The project structure restricts who can make decisions in the project.

23) It takes long time to get a patch integrated.

24) When contributing a patch you should test first.

25) In the early days of free software, many projects used very simple licenses.

26) Licenses give the developer the permission to distribute modified or unmodified copies of software.
27) Copyrights facilitate enforcement and re-licensing.

28) Expensive to gain, maintain and fight are some problems for FOSS when it comes to patents.
29) Project Trade Secrets can prevent abuse of project’s name.

30) Working code mean perfect code.

31) When asking a question, you should include enough information for an answer to be possible.
32) Use separate mailing lists for different parts help you scaling up.

33) The second generation of SCM systems allows more than one person to edit any file at the same time.
34) The concurrent versions system allowed for parallel development.

35) Conversion tools allow project history to be preserved.

36) Earlier devices mainly used embedded Linux using an UCLinux kernel,

37y UCLinux kernel has hardware memory management.

38) Linux Kernel is usually combined with other FOSS components to form a complete operating system.
39) Linux Foundation directs the technical direction of Linux development.

40) Even minor versions (2.2, 2.4 etc.) number scheme was used for stable series.

41) Linux was a derivative of UNIX.

42) GCC is the key component of GNU system.

43)FOSS is considered as an ethical and technical choice.

44) FOSS can help in the development of your software from other programmers.

45) A fork is usually an indication of satisfaction with project leadership.

II. Choose the Most Correct Answer: (30 mark)
1) FOSS exists for a number of operating systems such as:
a)Windows b)Mac OS X c)Phones d)all true

2) FOSS Graphical user Interface:
a) GNOME b) GCC c) glib d)Linux
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3) FOSS Core Libraries:

a) GNOME by GCC c) glib d)Linux
4) Linux distributions provide full “small business” servers, such as:

a) Clear OS b) Fedora ¢) Mint d) Red Hat
5) Linux distributions is optimized for virtual machines, such as:

a) Clear OS b) [PFire c) Core OS d) Ubuntu

6) Advantages for business users of using FOSS:
a) Lower licensing costs b) Avoids vendor lock in  ¢) Ability to self-support  d) all true
7) Example of Proprietary Extensions revenue model:

a) Add ons for Joomla b) MySQL License ¢) Gadget Vendors d)None of above
8) Example Dual Licensing revenue model;
a) Add ons for Joomla b) MySQL License ¢) Gadget Vendors d)None of above
9) When starting a new project, setting up the .................. well is especially important,
a) Documentation b) Design ¢) infrastructure d) Analysis
10) i, gives positive feedback from potential contributors and users.
) a) Working code b) Source code ¢) Perfect code d) Special code
11) Positive feedback of a new project means:
a) Answer email fast b) encourage IRC Discuss c) be encouraging d) All true
12) Encourage discussion means:
a) Answer email fast b) Answer every contribution c) Ask others' opinions d) None true
13) When asking questions you should first check:
a) Project document b) Project proposal c) FAQ d) Project requirements
* 14) VLE 1818 s0emsmmessussy
a) Development tool b) Media player tool ¢) Communication tool d) Contributing a patch
_15)Weneeda............ to work in all platforms.
a) Documentation b) Source code ¢) Communication methods d) Binary package
16) A copyright license gives
a) structure b) Permissions ¢) Documentation d) Choices
17) Companies have used the policies to effectively avoid their license obligations that’s known as:
a) Back-spacing b) Back-to-normatl ¢) Backfire d) Backboard
5 —— is an area of law in FOSS.
a) Patent b) Trade Secret  ¢) Trademarks d) All true
19) A term can lead to confusion as it lumps together very different areas of law:
a) Patent  b) Intellectual property ¢) Trade Secret d) Copyright
20) Stuff that people want to keep secret:
a) Patent b) Trademarks ¢) Copyright d) Trade Secret
21y refers to how far your copyright extends.
a) Policv b} Environment ¢) Version d) Boundaries
22)Linux is an example of ...........
a) Trademarks b) Copyright ¢) Trade Secret d) Patent
23) The best general conversion tool is known as:
a) SCMs  b) tailor ¢) git svn d) BitKeeper
24)In early approaches to SCM there was a tool named ..... That allows modifying file according to diff file.
a) diff b) tar ¢) patch d) fetch
25) First generation SCM systems like RCS and SCCS allow:
a) Managing files b) No merging ¢} Designed to work one a single d) all true
individually capability machine
26) i Allows for parallel development and includes merge and conflict resolution.
a) CVS b) RCS ¢) SCCS d) None
27) Git basic commands include one to add files to commit whichis ................o.coe
a) git init b) git rm c) git add d) git commit
28) Public SCM Hosting Includes.....................ooo
a) Canned b) DVCS public caandb d) None
29) Most FOSS projects have a list of people who have .....................
a) commit access b) limited access ¢) private access dyaandc
30)In a FOSS Project, ......... Helps to decide on project goals and resolve disputes.

a) stakeholder b) leader ¢) project manager dyaand ¢
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Answer the following questions
Questionl: (10 points)
Complete the following sentences:
1. USEr FEGUITEMENTS I8 .. ovrvivrcriasonoosrsss s mieire st e
2. SOFEWATE PIOCESS AT w.ourrrsessrrrresasesnsssss s mbeess s s s n e sttt ¢
T W & V ITIBAMS v een o eeeeee e oot et e .
4 Commercial-off-the-Shell IS «oo. oo
5. ReQUIFEMENTS SCENAKIOS Al «..vvrurrrrrsssrtssieess s st
Question2: '
<
Write the difference between: (20 points)

i. Functional and non-functional requirements.

o

. Incremental development and waterfall model.

(55

. Developing the user and system requirements in the requirements engineering process.

4. Generic software product and custom software development.

Question3: (10 points)

1. Draw state diagrams of the control software for an automatic washing machine that has ¢
different programs for different types of clothes.

Based on your experience with a bank ATM, draw an activity diagram that models the

S}

data processing involved when a customer withdraws cash from the machine.

(AR Ay L)
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(20 points)

Explain the following:

1.

S}

(US)

(9

How the principles underlying agile methods lead to the accelerated development of
software?

Extreme programming expresses user requirements as stories, with each story written on a
card. Discuss the advantages and disadvantages of this approach to. requirements
description.

Why there are fundamental ideas of software engineering that apply to all types of
software systems?

Why test-first development helps the programmer to develop a better understanding of the
system requirements. What are the potential difficulties with test-first development?
Suggest four reasons why the productivity rate of programmers working as a pair might be

more than half that of two programmers working individually.

ALy g
Gl el g
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Date: 22/5/2019 Time: 180 minutes
Question number one: (30 Marks)

a. Mention the factors that afford the capability to calculate routes for each of

the following protocol: (10 Marks)
| RIP, R | IGRP, [ EIGRP, | BGP, |
b. Specify the role of: (5 Marks)

AAL (ATM Adaptation Layer) Dual-ring in FDDI | OC and STS in SONEH

¢. What is the subnet mask would you use for the 172.31.0.0 network, such
that you can get 10 subnets? (5 Marks)

d. You have been allocated a class ¢ network address of 192.168.10.0. You
need to create at least 8 Subnets. Calculate Network ID, first valid IP, last
valid IP, and Broadcast Address of the first two subnets. (5 Marks)

e. What is the Wildcard Mask for the following IP address 172.16.1.07 ¢ Marks)

Question number two: (30 Marks)
a. Choose the correct Answer ;

1) Facilitates prioritization of data, voice, and video transmissions:
a. QoS | b. Best-effort delivery | c. Network Performance, | d. a&c | e. all true

2) Is a packet-switching protocol, its concern is not with the way packets are
routed from switch to switch between networks, but with defining the
means by which sending and receiving computers:

a. X.25 b. Frame relay | c. SONET [d. ATM e. FDDI f. all true

3} Covers the link access protocol, LAPB (Link Access Protocol, Balanced),
that defines how packets are framed:

F X.25 b. Frame relay | c. SONET |d. ATM e. FDDI f. all true

4) Is a less cumbersome form of packet switching, take advantage of newer digital
transmission capabilities, which offer reliability and lowered error rates:
a. X.25 b. Frame relay | c. SONET |d. ATM e. FDDI f. all true

5) Operates over Permanent Virtual Circuits (PVCs), transmissions follow a
known path and there is no need for the transmitting devices to figure out
which route is best to use at a particular time:

Page 1 0of 2
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a. X.25 b. Framerelay | c. SONET | d. ATM e. FDDI f. all true

6) Designed to be convenient for hardware implementation, and software
controlled therefore, cost is higher compared to others:

a.X.25 | b. Frame relay ¢. SONET d. ATM e. FDDI f. all true

7) Developed to support and help extend the capabilities of older LANS, ,
and to provide a reliable infrastructure for businesses moving even
mission-critical applications to networks:

a.X.25 | b. Frame relay c. SONET d. AT™M e. FDDI f. all true

8) Supports different types of cables i.e Single mode, Multimode:

a.X.25 | b. Frame relay c. SONET d. ATM e, FDDI f. all true

9) The difference in delivery times is known as:

a.Delay | b. Jitter | c. Dropped packets | d.Out of delivery | e. Security | £.Billing

10) Packet delivery over the Internet is unpredictable because of different
paths between endpoints and congestion at a router in the path with a
long queue:

a.Delay | b.Jitter | c. Dropped packets | d.Out of delivery | e. Security | £.Billing

11) If the buffers of path between sender and receiver already full before the
packet arrived, this causes:

a.Delay | b. Jitter | ¢. Dropped packets | d.Out of delivery | e. Security | £.Billing

12) Having no .control over how packets routed on different routes,
dependent on the delays on those routes, this known as:

a.Delay | b.Jitter | c. Dropped packets | d.Out of delivery | e.Security | f.Billing

13) Uses an additive metric, i.e. the links of a path are concatenated, for
calculation of the whole path:

aDelay | b. Billing | c.hop | d.Security | e. a&bé&c | f. a&ckd | g all true
count

14) Which metric, follow a binary composition rule. That is the metric values
are true (or 1), or false (or 0):
aDelay | b. Billing | c.hop | d.Security | e. a&bé&ec | f. a&c&kd | g alltrue
count

15)Is concave metric, i.e. when the links of a path are concatenated; the
minimal determines the availability of the whole path:

aMTU |b.Throughput | c.BW | d.CP |e. a&b&c |f a&kc&d | g alltrue

Best Regards

Dr/ Mai R, I6rah
1 iR, Torabeem Page 2 0f 2
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CN® S A Zxesa)isl SE332 - Software Construction

Answer the Following Questions

. Mark the following sentences with True or False: (30 Mark)

1) Lead time: how long it takes you to make a change to your software system and deliver that change.
2) Cycle time: how Jong it takes you to go from idea to delivered software.

3) Team velocity: how many “units” of software the team typically completes in iteration (a.k.a. “sprint™).
4) Application crash rate: how many times an application fails divided by how many times it was used.
5) Security is an aspect of software quality that is often overlooked until later (or too late).

6) Endpoint incidents: how many endpoints have experienced a virus infection over a given time.

7) MTBF and MTTR measure of your software performance in its current development environment.

8) MTBF is the time between discovery of a security breach and a deployed working remedy.

9) If the MTTR value grows smaller over time, then developers are becoming more effective.

10)Using global variables and deep nesting of loops is not required to write a simple code.

11) Software Quality: The degree to which a system, component, or process meets customer or user needs.
12) Accessibility: ability to execute program on different types of computers without modifications.

13) SQC is a set of activities for ensuring quality in software engineering processes.

14) SQA is a set of activities for ensuring quality in software products.

15) Readability has a negative effect on debugging and modifiability.

16) Budget is considered in choosing development model of software construction.

17) Software Integration: linking individually tested software components into one integrated product.
18) Continuous integration has less risk and has several advantages over a waterfall approach.

19) “Decompose each iteration into builds if necessary” is one of software integration plan.

20) It's cheaper to make mistakes and correct designs than to make the same mistakes after coding.

21) Ideal software systems run instantly, don’t consume memory and network bandwidth.

22) For the same problem, there can be oniy perfectly acceptable designs.

23) Integration Testing: Usually done by the developers while they are developing the software.

24) Unit Testing: Combined execution of more subsystems that have been created by multiple developers.
25) Naming Conventions leads to increase efforts to read and understand the source code.

26) SW development stops when the system is delivered.

27) Software Reuse: using components of one product to facilitate the development of a different product.
28) Opportunistic Reuse: Utilization of software components constructed specifically for future reuse.
29) Software debugging is the process of locating and fixing bugs in program code.

30) Typos are Changes in one part affect another.

31) Special case code and Special case code are recommended in debugging.

32) Try to find a similar error is a main step in debugging approaches.

33) Sometimes it is difficult to do so with some errors such as: Initialization problem,

34) Elimination method: Be suspicious of Regions that previously had errors.

35) “Try different changes at the same time” is recommended in fixing defects.

36) Re-test the test cases that make the error after modifying the code which causes the error.

37) APl is a set of tools for building software applications.

38) Bad APIs result in unending stream of unhappy customers.

39) Modern IDE offers: Syntax error detection from editor, Build automation, and Debugging.

40) Most common Software optimization tools: profiling and program slicing.

41) Software Profiling Gives information of how many each statement is executed and how long it takes.
42) Program slicing is a technique for simplifying programs by focusing on selected aspects of semantics.
43) Version control tracks multiple versions and allows old versions to be recovered.

44) Write Program codes for Computer first, People second.

45) "Cheap to make changes" is one of the advantages of Waterfall Model.

K X
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Draw the following diagrams: (30 mark)

1)

2)

3)

)

5)

6)

7)

Draw FDD of Electronic Medical Records System.

EMR stands for Electronic medical records, which are the digital equivalent of paper records, or charts
at a clinician's office. EMRs typically contain general information such as ftreatment
and medical history about a patient as it is collected by the individual medical practice.

Draw Context DFD of Oder Processing System.

An order processing system captures order data from customers directly, stores the data in a central
database and sends order information to the accounting and shipping departments, if applicable. Order
processing systems provide tracking data on orders and inventory for every step of the way.

Draw Use Case Model for Student Enrollment System.
Student Enrollment System contains the following Use Cases:

¢ Add Student.

e Enroll in Class.

e Verify Identity.

e Purchase Text book.

e Transfer Credit.

e View Student Information.

¢ . Change Student Information.

Write Use Case Scenario for Change Student Information Use Case.

Draw Activity Diagram for Change Student Information Use Case.

Draw Sequence Diagram for Student Enrollment System.

Draw Class Diagram for Student Enrollment System.
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Answer the following questions:
Question 1: [20 Marks]

L.1. In the context of modelling and simulation, define the following terms:

Computer Simulation - Discrete-Event System- Model of a System ~ Stochastic

System - Monte Carlo simulation
L1.2. write a short note, with graph, about system components??

1.3. what is the difference between discrete and continuous system. Give an example of

each?

1.4. list the main advantages and disadvantages of simulation?

Question 2: [20 Marks]

2.1. Explain how does Next-event time advance work?

2.2. for the Single Server Queuing System write down assumptions and equations of its

specification model?

2.3. for the following DES:

Inter-arrivaltime |3 |4 (126 | -

Service Time 2132|114

complete the table below to the end of simulation

Clock Q) x() Future Event List | B MQ

Where B is server cumulated Busy time and MQ is the maximum number of customers in

queue.
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