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           TVET CURRICULUM DEVELOPMENT, ASSESSMENT AND CERTIFICATION COUNCIL (TVET CDACC)
Qualification Code: 061005T4
Qualification: ICT Technician level 5
Unit Code:  IT/OS/ICT/CR/6/5/A
Unit of competency: Manage Operating Systems

WRITTEN ASSESSMENT
Instructions: 
i. You are allocated Two (2) hours to attempt all the questions. 
ii. This assessment has three sections (A, B and C) 
iii. You are provided with a separate answer booklet. 
iv. Do not write on the question paper 
v. Marks for each question are indicated in the brackets [ ] 

SECTION A: MULTIPLE CHOICE QUESTIONS [20 MARKS]
Instruction:
In this section, each correct answer is 1 Marks

1. Restricting the child process to a subset of the parent’s resources prevents any process from __________										[1 Mark]
a) overloading the system by using a lot of secondary storage
b) under-loading the system by very less CPU utilization
c) overloading the system by creating a lot of sub-processes
d) crashing the system by utilizing multiple resources
2. A parent process calling _____ system call will be suspended until children processes terminate.										[1 Mark]
a) wait
b) fork
c) exit
d) exec
3.  Which one of the following is the address generated by CPU?			[1 Mark]
a) physical address
b) absolute address
c) logical address
d) none of the mentioned
4. Run time mapping from virtual to physical address is done by?			[1 Mark]
a) Memory management unit
b) CPU
c) PCI
d) None of the mentioned
5. Memory management technique in which system stores and retrieves data from secondary storage for use in main memory is called?						[1 Mark]
a) fragmentation
b) paging
c) mapping
d) none of the mentioned
6. In the optimized technique for sequential access ___________ removes a page from the buffer as soon as the next page is requested.						[1 Mark]
a) write ahead
b) read ahead
c) free-behind
d) add-front
7. In Unix, which system call creates the new process?					[1 Mark]
a) fork
b) create
c) new
d) none of the mentioned
8. In which type of allocation method each file occupy a set of contiguous block on the disk?[1 Mark]
a) contiguous allocation
b) dynamic-storage allocation
c) linked allocation
d) indexed allocation
9. What are multithreaded programs?							[1 Mark]
a) lesser prone to deadlocks
b) more prone to deadlocks
c) not at all prone to deadlocks
d) none of the mentioned
10. For a deadlock to arise, which of the following conditions must hold simultaneously? [1 Mark]
a) Mutual exclusion
b) No preemption
c) Hold and wait
d) All of the mentioned
11. For Mutual exclusion to prevail in the system ____________			[1 Mark]
a) at least one resource must be held in a non-sharable mode
b) the processor must be a uniprocessor rather than a multiprocessor
c) there must be at least one resource in a sharable mode
d) all of the mentioned.
12. A process can be terminated due to?							[1 Mark]
a) normal exit
b) fatal error
c) killed by another process
d) all of the mentioned
13. What is the ready state of a process?							[1 Mark]
a) when process is scheduled to run after some execution
b) when process is unable to run until some task has been completed
c) when process is using the CPU
d) none of the mentioned
14. An I/O port typically consists of four registers status, control, ________ and ________ registers.										[1 Mark]
a) system in, system out
b) data in, data out
c) flow in, flow out
d) input, output
15. What is inter-process communication?						[1 Mark]
a) communication within the process
b) communication between two process
c) communication between two threads of same process
d) none of the mentioned
16. Which one of the following is not true?						[1 Mark]
a) kernel is the program that constitutes the central core of the operating system
b) kernel is the first part of operating system to load into memory during booting
c) kernel is made of various modules which cannot be loaded in running operating system
d) kernel remains in the memory during the entire computer session
17. Which one of the following error will be handle by the operating system?		[1 Mark]
a) power failure
b) lack of paper in printer
c) connection failure in the network
d) all of the mentioned
18. What is the main function of the command interpreter?				[1 Mark]
a) to get and execute the next user-specified command
b) to provide the interface between the API and application program
c) to handle the files in operating system
d) none of the mentioned

19. A set of processes is deadlock if______________________.			[1 Mark]
a) each process is blocked and will remain so forever
b) each process is terminated
c) all processes are trying to kill each other
d) none of the mentioned
20. The child process can ________________.						[1 Mark]
a) be a duplicate of the parent process
b) never be a duplicate of the parent process
c) cannot have another program loaded into it
d) never have another program loaded into it




SECTION B: SHORT ANSWER QUESTIONS (30 MARKS)
Instructions:
In this section you are required to provide short responses in the answer sheets provided.  Marks for each question are indicated at the end the question.
1. [bookmark: _Hlk529387574]Netcom Company Ltd, a mobile communication device manufacture intends to install the android mobile operating system in their new devices.  What are the TWO advantages company would gain from using this operating system.				[4 Marks]
2. Richard intends to install an operating system in his new computer.  What are TWO requirements that should be considered before installation				[4 Marks]
3. Computer users are advised to set strong passwords to protect data. Which FOUR characteristics that these passwords should possess.					[4 Marks]
4. Table 1 shows different processes with their arrival and execution times. Use it to answer the questions that follow.

	Process 
	Arrival Time
	Execute time

	P0
	0
	6

	P1
	1
	4

	P2
	2
	9

	P3
	3
	7


Table 1
i. Draw a Gantt chart to represent the scenario for using the round robin (RR) scheduling algorithm.								[3 Marks]
ii. Using the first come first served (FCFS) scheduling algorithm, calculate the average waiting time for this scenario.							[3 Marks]			


5. Operating system deadlocks are due to various causes.  What are TWO of these causes leading to deadlock?									[4 Marks]
6. The Process Control block of an operating system comprises of different types of information.  Discuss TWO types of this information.				[4 Marks]
7. During an operating system lesson, a teacher discussed various ways of process suspension. Explain TWO ways of suspending a process					[4 Marks]



SECTION C:  EXTENDED RESPONSE QUESTIONS (50 MARKS) 
Instructions:
In this section you are required to answer questions the answer sheets provided.  Marks for each question are indicated at the end the question.
1.  Setcom company ltd, a software engineering company and want to acquire new operating system for its client. What five reasons why the company need an operating system. 
                 [10 Marks]	
2. Operating systems has different structures. With the aid of a well labeled diagram illustrate the structure of operating systems.                                                                     [10 Marks]

3. Assume you are employed in a company that deals with telecommunication, as an ICT expert.   
a. What are some of the goals of input/output devices software?              [10 Marks]
b. Using a diagram how does a direct memory access work and manage data transfer
   [10 Marks]
4. Processes goes through various states before they terminate. With the aid of a diagram describe the process states model.                                                                       [10 Marks] 
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Qualification Code: 061005T4
Qualification: ICT Technician level 5
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PRACTICAL ASSESSMENT 
Instructions:  
a) In this assessment, you are required to complete the following tasks:  
1) Assemble the computer and setup the devices
2) Check on the system requirement of the computer
3) Install the operating system and device driver. 
b) Time allocated is 2 hours to perform the above tasks. 
You are provided with the following resources for the tasks: 

	Tools/Equipment
	Materials

	· Computer Intel(R) Core (TM) i3, RAM 3 GB and above
· Operating system installation CD
· Device drivers
· Operating system installation manuals
· Printer
· Empty CD

	· Lab coat
· Pen
· Book
· Manual
· Timers/watch
· Printing paper
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Qualification Code: 061005T4

Qualification: ICT Technician level 5

Unit Code:  IT/OS/ICT/CR/6/5/A

Unit of competency: Manage operating systems


ASSESSOR INSTRUCTIONS
 
 
This assessment requires the candidate to demonstrate competence against unit of competency:   
Manage operating systems.
In this assessment, the candidate will be required to answer written questions and perform practical tasks. 
1. Allocate 10 minutes to assemble the devices
1. Allocate 10 minutes to set up the devices and check on the system requirements
1. Allocate 2 hours to install operating systems and device drivers
	Tools/Equipment
	Materials

	· Computer Intel(R) Core (TM) i3, RAM 3 GB and above
· Operating system installation CD
· Device drivers
· Operating system installation manuals
· Printer
· Empty CD

	· Lab coat
· Pen
· Book
· Manual
· Timers/watch
· A4 Printing Papers
· Permanent maker



 

SECTION A: MULTIPLE CHOICE QUESTIONS [20 marks]
MODEL ANSWERS
Note to Assessor: These are suggested answers to act as guidelines
Suggested Multiple Choice Responses Summary;
 (Award 1 mark for each correct score. Maximum score 20 marks)
1. Restricting the child process to a subset of the parent’s resources prevents any process from?
a) overloading the system by using a lot of secondary storage
b) under-loading the system by very less CPU utilization
c) overloading the system by creating a lot of sub-processes
d) crashing the system by utilizing multiple resources
2. A parent process calling _____ system call will be suspended until children processes terminate.
a) wait
b) fork
c) exit
d) exec
3.  Which one of the following is the address generated by CPU?
a) physical address
b) absolute address
c) logical address
d) none of the mentioned
4. Run time mapping from virtual to physical address is done by?
a) Memory management unit
b) CPU
c) PCI
d) None of the mentioned
5. Memory management technique in which system stores and retrieves data from secondary storage for use in main memory is called?
a) fragmentation
b) paging
c) mapping
d) none of the mentioned
6. In the optimized technique for sequential access ___________ removes a page from the buffer as soon as the next page is requested.
a) write ahead
b) read ahead
c) free-behind
d) add-front
7. In Unix, Which system call creates the new process?
a) fork
b) create
c) new
d) none of the mentioned
8. In which type of allocation method each file occupy a set of contiguous block on the disk?
a) contiguous allocation
b) dynamic-storage allocation
c) linked allocation
d) indexed allocation
9. What are multithreaded programs?
a) lesser prone to deadlocks
b) more prone to deadlocks
c) not at all prone to deadlocks
d) none of the mentioned
10. For a deadlock to arise, which of the following conditions must hold simultaneously?
a) Mutual exclusion
b) No preemption
c) Hold and wait
d) All of the mentioned
11. For Mutual exclusion to prevail in the system ____________.
a) at least one resource must be held in a non-sharable mode
b) the processor must be a uniprocessor rather than a multiprocessor
c) there must be at least one resource in a sharable mode
d) all of the mentioned.
12. A process can be terminated due to ______________________
a) normal exit
b) fatal error
c) killed by another process
d) all of the mentioned
13. What is the ready state of a process?
a) when process is scheduled to run after some execution
b) when process is unable to run until some task has been completed
c) when process is using the CPU
d) none of the mentioned
14. An I/O port typically consists of four registers status, control, ________ and ________ registers.
a) system in, system out
b) data in, data out
c) flow in, flow out
d) input, output
15. What is inter-process communication?
a) communication within the process
b) communication between two process
c) communication between two threads of same process
d) none of the mentioned
16. Which one of the following is not true?
a) kernel is the program that constitutes the central core of the operating system
b) kernel is the first part of operating system to load into memory during booting
c) kernel is made of various modules which cannot be loaded in running operating system
d) kernel remains in the memory during the entire computer session
17. Which one of the following error will be handle by the operating system?
a) power failure
b) lack of paper in printer
c) connection failure in the network
d) all of the mentioned
18. What is the main function of the command interpreter?
a) to get and execute the next user-specified command
b) to provide the interface between the API and application program
c) to handle the files in operating system
d) none of the mentioned

19. A set of processes is deadlock if ___________________________
a) each process is blocked and will remain so forever
b) each process is terminated
c) all processes are trying to kill each other
d) none of the mentioned
20.  The child process can ___________________________________
a) be a duplicate of the parent process
b) never be a duplicate of the parent process
c) cannot have another program loaded into it
d) never have another program loaded into it

 






 


SECTION B: SHORT ANSWER QUESTIONS (30 MARKS)  
MODEL ANSWERS FOR THE SHORT ANSWERS QUESTIONS Note to Assessor: These are suggested answers to act as guidelines 
   
1.  Netcom Company Ltd, a mobile communication device manufacture intends to install the Landroid mobile operating system in their new devices.  What are the TWO advantages company would gain from using this operating system.				[4 Marks]
Answers
· User friendly: it should be interactive
· Support Multiuser on  to the same platform
· Affordability – easily assessable /cheap
· Upgradable: easy to be upgraded to new version
2.  Richard intends to install an operating system in his new computer.  What are TWO requirements that should be considered before installation				[4 Marks]
Answers
-Storage media that has the software and the software must be licensed
-Ensure the computer at hand can boot from the storage media
-Compatibility with the available software.
-Hardware requirements like enough storage on the computer and the computer architecture if 64 0r 32 bits.

3.  Computer users are advised to set strong passwords to protect data. Which FOUR characteristics that these password should posses.					[4 Marks]
Answers
-It should be easy for users to remember
- Make it a reasonable length
-Change your password once in a while
-don’t write down or tell it to anyone
-Don’t’ use very obvious things that people can easily guess
4. Table 1 shows different processes with their arrival and execution times. Use it to answer the questions that follow. 

	Process 
	Arrival Time
	Execute time

	P0
	0
	6

	P1
	1
	4

	P2
	2
	9

	P3
	3
	7


Table 1 RR=4
Answers
i.  Draw a Gantt chart to represent the scenario for using the round robin (RR) scheduling algorithm.										[3 Marks]
Round Robin
	1
	2
	3
	4
	5
	6  
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26


	P0



	P1

	P2

	P3

	P0

	P2

	P3



ii.  Using the first come first served (FCFS) scheduling algorithm, calculate the average waiting time for this scenario.							[3 Marks]
Average waiting time
P0 - (0-0) =0
P1 - (6-1) =5
P2 – (10-2) =8
P3 – (19 – 3) =16

= (0+5+8+16)/4
= 7.25

5. Operating system deadlocks are due to various causes.  What are TWO of these causes leading to deadlock?									[4 Marks]
Answers
· Mutual Exclusion -At least one resource must be held in a non-sharable mode.  Only one process can cause the resource at any given time.
· Hold and Wait or Resource Holding: A process is currently holding at least one resource and requesting for an additional resource which are being held by other processes.
· No Preemption – a resource can be released only by the process holding it.
· Circular Wait – A process must be waiting for a resource which is being held by another process, which in turn is waiting for the first process to release the resource.

6. The Process Control block of an operating system comprises of different types of information.  Which TWO types of this information.				[4 Marks]
Answers
-Pointer – used to maintain the scheduling list in a process control block
- Process state – shows the current state of a process e.g. ready, wait, running etc
- Program counter – indicates the address of the next instruction to be executed
- CPU register – shows the register where the instruction is to be executed
- Memory management information – shows the storage locations where the data is likely to be kept.
7. During an operating system lesson, a teacher discussed various ways of process suspension. Which are the TWO ways of suspending a process					[4 Marks]
Answers
-Swapping – the OS needs to release release required main memory to bring in a process which is read to execute. 
- Timing – process can be suspended while waiting for the next time interval
- Interactive user request – Process can be suspended for debugging purpose by the user.
- Parent process request – to modify suspended process or to coordinate activity of several descendants.
	









SECTION C:  EXTENDED RESPONSE QUESTIONS (50 MARKS) 
Note to Assessor: These are suggested answers to act as guidelines 
1.  Setcom company ltd, a software engineering company and want to acquire new operating system for its client. Explain five factors to consider before buying operating systems. 
                                                                                                                      	    [10 marks]
Answers
· Hardware Configuration i.e. speed, capacity, memory etc.
· Make, size and nature of the computer i.e. laptop, desktop, phone, super computer, calculator etc.
· Application intended for the computer. i.e. if the computer is a special purpose or general purpose
· User friendliness i.e. capable for support Graphical User Interfaces (G.U.I)
· Documentation such as warranty that spells terms of trade, receipt/invoices, user's manual etc.

2. Operating systems has different structures. With the aid of a well labeled diagram illustrate the layered structure of operating systems.                                                              [10 marks]
Answers
· The operating system is divided into a number of layers (levels), each built on top of lower layers.  
· The bottom layer (layer 0) is the hardware; the highest (layer N) is the user interface.
· With modularity, layers are selected such that each uses functions (operations) and services of only lower-level layers.
[image: 01-25]





3. Assume you are employed in a company that deals with telecommunication, as an ICT expert.   
a. What are some of the goals of input/output devices software?           [10 marks]
Answers
 Device independence -» Read and Write from Floppy, Disk, CD-ROM without modifying programs
Uniform naming-» Names are not dependent on the specific device. Different devices of same type have similar name In UNIX, all I/O is integrated with the file system
Error handling done as close to HW as possible-» Propagate errors up only when lower layer cannot handle it. » Hide errors as much as possible—many HW errors are transient
Synchronous read/write at application level- Most I/O hardware operates asynchronously
Synchronous (blocking) read/write easier to program

b. Using a diagram explain how direct memory access works to manage data transfer
                                                                                                           	 [10 marks]
Answers
Definition - What does Direct Memory Access (DMA) mean?
Direct memory access (DMA) is a method that allows an input/output (I/O) device to send or receive data directly to or from the main memory, bypassing the CPU to speed up memory operations. The process is managed by a chip known as a DMA controller (DMAC).


[image: os direct memory access dma]


Central processing unit can request data from an input/output controller one byte at a time. But it wastes time on doing this, therefore a different way is used called as Direct Memory Access (DMA).
The OS can use direct memory access only if the hardware has a direct memory access controller.
The direct memory access controller can be integrated into disk/other controllers. But this type of design requires a separate direct memory access controller for each devices.
Generally, a single direct memory access (DMA) controller is available for regulating transfers to more than one devices or multiple devices, sometime at the same time.
4.  Processes goes through various states before they terminate. With the aid of a diagram describe process states model.                                                                              [10 Marks] 
[image: Different Process States]

Processes in the operating system can be in any of the following states:
· NEW- The process is being created.
· READY- The process is waiting to be assigned to a processor.
· RUNNING- Instructions are being executed.
· WAITING- The process is waiting for some event to occur (such as an I/O completion or reception of a signal).
· TERMINATED- The process has finished execution.
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