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1. In what way is an operating system like a government? 

A) It seldom functions correctly. 

B) It creates an environment within which other programs can do useful work. 

C) It performs most useful functions by itself. 

D) It is always concerned primarily with the individual's needs. 

 Ans:  B 

 

2. ____ operating systems are designed primarily to maximize resource utilization. 

 A)  PC    B)  Handheld computer    C)  Mainframe    D)  Network 

 Ans:  C 

 

3. The most common secondary storage device is ____. 

A) random access memory C) tape drives 

B) dynamic random access memory D) magnetic disk 

 Ans:  D 

 

4. Which of the following would lead you to believe that a given system is an SMP type 

system? 

A) Each processor is assigned a specific task. 

B) There is a master-slave relationship between the processors. 

C) Each processor performs all tasks within the operating system. 

D) None of the above 

 Ans:  C 

 

5. A ____ can be used to prevent a user program from never returning control to the 

operating system. 

 A)  portal    B)  program counter    C)  firewall    D)  timer 

 Ans:  D 

 

6. Embedded computers typically run on a ____ operating system. 

 A)  real-time    B)  Windows XP    C)  network    D)  clustered 

 Ans:  A 

 

7. Bluetooth and 802.11 devices use wireless technology to communicate over several feet, 

in essence creating a ____. 

A) local-area network C) small-area network 

B) wide-area network D) metropolitan-area network 

 Ans:  C 

 

8. A clustered system ____. 

A) gathers together multiple CPUs to accomplish computational work 

B) is an operating system that provides file sharing across a network 

C) is used when rigid time requirements are present 

D) can only operate one application at a time 

 Ans:  A 
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9. Which of the following is a property of peer-to-peer systems? 

A) Clients and servers are not distinguished from one another. 

B) Separate machines act as either the client of the server but not both. 

C) They do not offer any advantages over traditional client-server systems. 

D) They suffer from the server acting as the bottleneck in performance. 

 Ans:  A 

 

10. Two important design issues for cache memory are ____. 

A) speed and volatility C) power consumption and reusability 

B) size and replacement policy D) size and access privileges 

 Ans:  B 

 

11. Explain why an operating system can be viewed as a resource allocator. 

Ans: A computer system has many resources that may be required to solve a problem: 

CPU time, memory space, file-storage space, I/O devices, and so on.  The 

operating system acts as the manager of these resources.  Facing numerous and 

possibly conflicting requests for resources, the operating system must decide how 

to allocate them to specific programs and users so that it can operate the computer 

system efficiently and fairly.  

 

12. Explain the purpose of an interrupt vector. 

Ans: The interrupt vector is merely a table of pointers to specific interrupt-handling 

routines. Because there are a fixed number of interrupts, this table allows for 

more efficient handling of the interrupts than with a general-purpose, 

interrupt-processing routine. 

 

13. What is a bootstrap program, and where is it stored? 

Ans: A bootstrap program is the initial program that the computer runs when it is 

powered up or rebooted.  It initializes all aspects of the system, from CPU 

registers to device controllers to memory contents.    Typically, it is stored in 

read-only memory (ROM) or electrically erasable programmable read-only 

memory (EEPROM), known by the general term firmware, within the computer 

hardware.  

 

14. What role do device controllers and device drivers play in a computer system? 

Ans: A general-purpose computer system consists of CPUs and multiple device 

controllers that are connected through a common bus.  Each device controller is 

in charge of a specific type of device.  The device controller is responsible for 

moving the data between the peripheral devices that it controls and its local buffer 

storage.  Typically, operating systems have a device driver for each device 

controller.  This device driver understands the device controller and presents a 

uniform interface for the device to the rest of the operating system. 
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15. Why are clustered systems considered to provide high-availability service? 

Ans: Clustered systems are considered high-availability in that these types of systems 

have redundancies capable of taking over a specific process or task in the case of 

a failure. The redundancies are inherent due to the fact that clustered systems are 

composed of two or more individual systems coupled together. 

 

16. Describe the differences between physical, virtual, and logical memory. 

Ans: Physical memory is the memory available for machines to execute operations 

(i.e., cache, random access memory, etc.).  Virtual memory is a method through 

which programs can be executed that requires space larger than that available in 

physical memory by using disk memory as a backing store for main memory.  

Logical memory is an abstraction of the computer’s different types of memory 

that allows programmers and applications a simplified view of memory and frees 

them from concern over memory-storage limitations. 

 

17. Describe the operating system's two modes of operation. 

Ans: In order to ensure the proper execution of the operating system, most computer 

systems provide hardware support to distinguish between user mode and kernel 

mode.  A mode bit is added to the hardware of the computer to indicate the 

current mode: kernel (0) or user (1).  When the computer system is executing on 

behalf of a user application, the system is in user mode.  However, when a user 

application requests a service from the operating system (via a system call), it 

must transition from user to kernel mode to fulfill the request. 

 

18. Explain cache coherency. 

Ans: In multiprocessor environments, two copies of the same data may reside in the 

local cache of each CPU. Whenever one CPU alters the data, the cache of the 

other CPU must receive an updated version of this data. Cache coherency 

involves ensuring that multiple caches store the most updated version of the 

stored data. 

 

19. Why is main memory not suitable for permanent program storage or backup purposes? 

Furthermore, what is the main disadvantage to storing information on a magnetic disk 

drive as opposed to main memory? 

Ans: Main memory is a volatile memory in that any power loss to the system will 

result in erasure of the data stored within that memory. While disk drives can 

store more information permanently than main memory, disk drives are 

significantly slower. 

 en
on

Ú
Ó„Ö
â˛a
@Ú
»fl
b¶a
@M@
Ú
çÜ
‰:a
@Ú
j‹ü
@Â
fl@Ú
«Ï
‡©



 

Page 4 

20. Describe the compute-server and file-server types of server systems. 

Ans: The compute-server system provides an interface to which a client can send a 

request to perform an action (for example, read data from a database); in 

response, the server executes the action and sends back results to the client.  The 

file-server system provides a file-system interface where clients can create, 

update, read, and delete files.  An example of such a system is a Web server that 

delivers files to clients running Web browsers. 

 

21. The operating system kernel consists of all system and application programs in a 

computer. 

 Ans:  False 

 

22. Flash memory is slower than DRAM but needs no power to retain its contents. 

 Ans:  True 

 

23. A system call is triggered by hardware. 

 Ans:  False 

 

24. UNIX does not allow users to escalate privileges to gain extra permissions for a 

restricted activity. 

 Ans:  False 

 

25. Processors for most handheld devices run at a fraction of the speed of a processor in a 

PC. 

 Ans:  True 
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1. Which of the following is an example of a systems program? 

A) command interpreter C) text formatter 

B) Web browser D) database system 

 Ans:  A 

 

2. If a program terminates abnormally, a dump of memory may be examined by a ____ to 

determine the cause of the problem. 

 A)  module    B)  debugger    C)  shell    D)  control card 

 Ans:  B 

 

3. A message passing model is ____. 

A) easier to implement than a shared memory model for intercomputer 

communication 

B) is faster than the shared memory model 

C) a network protocol and does not apply to operating systems 

D) is only useful for small simple operating systems 

 Ans:  A 

 

4. Policy ____. 

A) determines how to do something 

B) determines what will be done 

C) is not likely to change across places 

D) is not likely to change over time 

 Ans:  B 

 

5. The major difficulty in designing a layered operating system approach is ____. 

A) appropriately defining the various layers 

B) making sure that each layer hides certain data structures, hardware, and 

operations from higher-level layers 

C) debugging a particular layer 

D) making sure each layer is easily converted to modules 

 Ans:  A 

 

6. A microkernel is a kernel ____. 

A) containing many components that are optimized to reduce resident memory size 

B) that is compressed before loading in order to reduce its resident memory size 

C) that is compiled to produce the smallest size possible when stored to disk 

D) that is stripped of all nonessential components 

 Ans:  D 
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7. Which of the following pieces of information is least useful to the SYSGEN program of 

an operating system? 

A) the CPU being used 

B) amount of memory available 

C) what applications to install 

D) operating-system options such as buffer sizes or CPU scheduling algorithms 

 Ans:  C 

 

8. A boot block ____. 

A) typically only knows the location and length of the rest of the bootstrap program 

B) typically is sophisticated enough to load the operating system and begin its 

execution 

C) is composed of multiple disk blocks 

D) is composed of multiple disk cylinders 

 Ans:  A 

 

9. In a virtual machine, each program believes that it has ____. 

A) multiple processors 

B) its own memory 

C) another "virtual" computer to assist in its operations 

D) more memory than is physically available on the machine 

 Ans:  B 

 

10. ____ is a popular commercial application that abstracts Intel 80XXx86 hardware into 

isolated virtual machines. 

 A)  .NET    B)  JIT    C)  JVM    D)  VMware 

 Ans:  D 

 

11. There are two different ways that commands can be processed by a command 

interpreter. One way is to allow the command interpreter to contain the code needed to 

execute the command. The other way is to implement the commands through system 

programs. Compare and contrast the two approaches.  

Ans: In the first approach, upon the user issuing a command, the interpreter jumps to 

the appropriate section of code, executes the command, and returns control back 

to the user. In the second approach, the interpreter loads the appropriate program 

into memory along with the appropriate arguments. The advantage of the first 

method is speed and overall simplicity. The disadvantage to this technique is that 

new commands require rewriting the interpreter program which, after a number of 

modifications, may get complicated, messy, or too large. The advantage to the 

second method is that new commands can be added without altering the 

command interpreter. The disadvantage is reduced speed and the clumsiness of 

passing parameters from the interpreter to the system program. 
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12. Describe the relationship between an API, the system-call interface, and the operating 

system. 

Ans: The system-call interface of a programming language serves as a link to system 

calls made available by the operating system.  This interface intercepts function 

calls in the API and invokes the necessary system call within the operating 

system.  Thus, most of the details of the operating-system interface are hidden 

from the programmer by the API and are managed by the run-time support 

library. 

 

13. Describe three general methods used to pass parameters to the operating system during 

system calls. 

Ans: The simplest approach is to pass the parameters in registers.  In some cases, there 

may be more parameters than registers.  In these cases, the parameters are 

generally stored in a block, or table, of memory, and the address of the block is 

passed as a parameter in a register.  Parameters can also be placed, or pushed, 

onto the stack by the program and popped off the stack by the operating system.  

 

14. What are the advantages of using a higher-level language to implement an operating 

system? 

Ans: The code can be written faster, is more compact, and is easier to understand and 

debug.  In addition, improvements in compiler technology will improve the 

generated code for the entire operating system by simple recompilation.  Finally, 

an operating system is far easier to port - to move to some other hardware - if it is 

written in a higher-level language. 

 

15. Describe some requirements, or goals, when designing an operating system. 

Ans: Requirements can be divided into user and system goals.  Users desire a system 

that is convenient to use, easy to learn, and to use, reliable, safe, and fast.  

System goals are defined by those people who must design, create, maintain, and 

operate the system:  The system should be easy to design, implement, and 

maintain; it should be flexible, reliable, error-free, and efficient.  

 

16. What are the advantages and disadvantages of using a microkernel approach? 

Ans: One benefit of the microkernel approach is ease of extending the operating 

system.  All new services are added to user space and consequently do not 

require modification of the kernel.  The microkernel also provides more security 

and reliability, since most services are running as user - rather than kernel - 

processes.  Unfortunately, microkernels can suffer from performance decreases 

due to increased system function overhead. 
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17. Explain why a modular kernel may be the best of the current operating system design 

techniques. 

Ans: The modular approach combines the benefits of both the layered and microkernel 

design techniques. In a modular design, the kernel needs only to have the 

capability to perform the required functions and know how to communicate 

between modules. However, if more functionality is required in the kernel, then 

the user can dynamically load modules into the kernel. The kernel can have 

sections with well-defined, protected interfaces, a desirable property found in 

layered systems. More flexibility can be achieved by allowing the modules to 

communicate with one another. 

 

18. Describe two approaches to provide direct sharing of resources in a virtual-machine 

concept.  

Ans: First, it is possible to share a minidisk and thus to share files.  This scheme is 

modeled after a physical shared disk but is implemented by software.  Second, it 

is possible to define a network of virtual machines, each of which can send 

information over the virtual communications network.  Again, the network is 

modeled after physical communication networks but is implemented in software. 

 

19. In what ways does the JVM protect and manage memory? 

Ans: After a class is loaded, the verifier checks that the .class file is valid Java 

bytecode and does not overflow or underflow the stack.  It also ensures that the 

bytecode does not perform pointer arithmetic, which could provide illegal 

memory access.  The JVM also automatically manages memory by performing 

garbage collection - the practice of reclaiming memory from objects no longer in 

use and returning it to the system. 

 

20. What are two faster alternatives to implementing the JVM in software on top of a host 

operating system? 

Ans: A faster software technique is to use a just-in-time (JIT) compiler.  The first time 

a Java method is invoked, the bytecodes for the method are turned into native 

machine language for the host system, and then cached for subsequent 

invocations.  A potentially faster technique is to run the JVM in hardware on a 

special Java chip that executes the Java bytecode operations as native code. 

 

21. KDE and GNOME desktops are available under open-source licenses. 

 Ans:  True 

 

22. Many operating system merge I/O devices and files into a combined file because of the 

similarity of system calls for each. 

 Ans:  True 

 

23. The virtual-machine concept does not offer complete protection of the various system 

resources.  

 Ans:  False 
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24. A program written for the .NET Framework need not worry about the specifics of the 

hardware or the operating system on which it will run. 

 Ans:  True 

 

25. An initial bootstrap program is in the form of random-access memory (RAM). 

 Ans:  False 
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1. The ____ of a process contains temporary data such as function parameters, return 

addresses, and local variables.  

 A)  text section    B)  data section    C)  program counter    D)  stack 

 Ans:  D 

 

2. A process control block ____. 

A) includes information on the process's state 

B) stores the address of the next instruction to be processed by a different process 

C) determines which process is to be executed next 

D) is an example of a process queue 

 Ans:  A 

 

3. The list of processes waiting for a particular I/O device is called a(n) ____. 

 A)  standby queue    B)  device queue    C)  ready queue    D)  interrupt queue 

 Ans:  B 

 

4. When a child process is created, which of the following is a possibility in terms of the 

execution or address space of the child process? 

A) The child process runs concurrently with the parent. 

B) The child process has a new program loaded into it. 

C) The child is a duplicate of the parent. 

D) All of the above 

 Ans:  D 

 

5. In a(n)  ____ temporary queue, the sender must always block until the recipient 

receives the message. 

A) zero capacity C) bounded capacity 

B) variable capacity D) unbounded capacity 

 Ans:  A 

 

6. Which of the following is true in a Mach operating system? 

A) All messages have the same priority. 

B) Multiple messages from the same sender are guaranteed an absolute ordering. 

C) The sending thread must return immediately if a mailbox is full. 

D) It is not designed for distributed systems. 

 Ans:  A 

 

7. When communicating with sockets, a client process initiates a request for a connection 

and is assigned a port by the host computer.  Which of the following would be a valid 

port assignment for the host computer? 

 A)  21    B)  23    C)  80    D)  1625 

 Ans:  D 
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8. In RMI, the ____ is responsible for unmarshalling the method parameters and invoking 

the method on the server. 

 A)  stub    B)  parcel    C)  socket    D)  skeleton 

 Ans:  C 

 

9. If local objects are to be passed as parameters to remote objects in Java, the local objects 

must implement which of the following interfaces? 

 A)  Comparable    B)  Transmittable    C)  Serializable    D)  Sendable 

 Ans:  C 

 

10. In Java, objects are considered remote if they reside on different ____. 

 A)  computers    B)  virtual machines    C)  threads    D)  processes 

 Ans:  B 

 

11. Name and describe the different states that a process can exist in at any given time. 

Ans: The possible states of a process are: new, running, waiting, ready, and terminated. 

The process is created while in the new state. In the running or waiting state, the 

process is executing or waiting for an event to occur respectively.  The ready 

state occurs when the process is ready and waiting to be assigned to a processor 

and should not be confused with the waiting state mentioned earlier. After the 

process is finished executing its code, it enters the termination state. 

 

12. Explain the main differences between a short-term and long-term scheduler. 

Ans: The primary distinction between the two schedulers lies in the frequency of 

execution. The short-term scheduler is designed to frequently select a new 

process for the CPU, at least once every 100 milliseconds.  Because of the short 

time between executions, the short-term scheduler must be fast.  The long-term 

scheduler executes much less frequently; minutes may separate the creation of 

one new process and the next.  The long-term scheduler controls the degree of 

multiprogramming.  Because of the longer interval between executions, the 

long-term scheduler can afford to take more time to decide which process should 

be selected for execution.  

 

13. Explain the difference between an I/O-bound process and a CPU-bound process. 

Ans: The differences between the two types of processes stem from the amount of I/O 

requests that the process generates. An I/O-bound process spends more of its time 

seeking I/O operations than doing computational work. The CPU-bound process 

infrequently requests I/O operations and spends more of its time performing 

computational work. 
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14. Explain the concept of a context switch. 

Ans: Whenever the CPU starts executing a new process, the old process's state must be 

preserved. The context of a process is represented by its process control block. 

Switching the CPU to another process requires performing a state save of the 

current process and a state restore of a different process.  This task is known as a 

context switch.  When a context switch occurs, the kernel saves the context of 

the old process in its PCB and loads the saves context of the new process 

scheduled to run.   

 

15. Name the three types of sockets used in Java and the classes that implement them. 

Ans: Connection-oriented (TCP) sockets are implemented with the Socket class.  

Connectionless (UDP) sockets use the DatagramSocket class.  Finally, the 

MulticastSocket class is a subclass of the DatagramSocket class.  A multicast 

socket allows data to be sent to multiple recipients. 

 

16. What is a loopback and when is it used? 

Ans: A loopback is a special IP address: 127.0.0.1.  When a computer refers to IP 

address 127.0.0.1, it is referring to itself.  When using sockets for client/server 

communication, this mechanism allows a client and server on the same host to 

communicate using the TCP/IP protocol. 

 

17. Explain the term marshalling. 

Ans: Marshalling involves the packaging of parameters into a form that can be 

transmitted over the network.  When the client invokes a remote procedure, the 

RPC system calls the appropriate stub, passing it the parameters provided to the 

remote procedure.  This stub locates the port on the server and marshals the 

parameters.  If necessary, return values are passed back to the client using the 

same technique. 

 

18. Explain the terms "at most once" and "exactly once" and indicate how they relate to 

remote procedure calls. 

Ans: Because a remote procedure call can fail in any number of ways, it is important to 

be able to handle such errors in the messaging system. The term "at most once" 

refers to ensuring that the server processes a particular message sent by the client 

only once and not multiple times. This is implemented by merely checking the 

timestamp of the message. The term "exactly once" refers to making sure that the 

message is executed on the server once and only once so that there is a guarantee 

that the server received and processed the message. 
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19. Describe two approaches to the binding of client and server ports during RPC calls. 

Ans: First, the binding information may be predetermined, in the form of fixed port 

addresses.  At compile time, an RPC call has a fixed port number associated with 

it.  Second, binding can be done dynamically by a rendezvous mechanism.  

Typically, an operating system provides a rendezvous daemon on a fixed RPC 

port.  A client then sends a message containing the name of the RPC to the 

rendezvous daemon requesting the port address of the RPC it needs to execute.  

The port number is returned, and the RPC calls can be sent to that port until the 

process terminates (or the server crashes). 

 

20. What are the two fundamental ways that an RMI and an RPC differ? 

Ans: The first important difference arises from the fact that RPCs support procedural 

programming; only remote procedures or functions may be called, whereas RMIs 

supports the invocation of methods on remote objects. Secondly, the parameters 

to RMIs can be objects whereas the parameters to RPCs must be ordinary data 

structures. 

 

21. The difference between a program and a process is that a program is an active entity 

while a process is a passive entity. 

 Ans:  False 

 

22. For a single-processor system, there will never be more than one running process. 

 Ans:  True 

 

23. Using a section object to pass messages over a connection port avoids data copying. 

 Ans:  True 

 

24. A socket is identified by an IP address concatenated with a port number. 

 Ans:  True 

 

25. Sockets are considered a high-level communications scheme. 

 Ans:  False 
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1. ____ is a thread library for Solaris that maps many user-level threads to one kernel 

thread. 

 A)  Pthreads    B)  Green threads    C)  Sthreads    D)  Java threads 

 Ans:  B 

 

2. Pthreads refers to ____. 

A) the POSTFIX standard. 

B) an implementation for thread behavior. 

C) a specification for thread behavior. 

D) an API for process creation and synchronization. 

 Ans:  C 

 

3. The ____ multithreading model multiplexes many user-level threads to a smaller or 

equal number of kernel threads. 

A) many-to-one model C) many-to-many model 

B) one-to-one model D) many-to-some model 

 Ans:  C 

 

4. Cancellation points are associated with ____ cancellation. 

 A)  asynchronous    B)  deferred    C)  synchronous    D)  non-deferred 

 Ans:  B 

 

5. Which of the following would be an acceptable signal handling scheme for a 

multithreaded program? 

A) Deliver the signal to the thread to which the signal applies. 

B) Deliver the signal to every thread in the process. 

C) Deliver the signal to only certain threads in the process. 

D) All of the above 

 Ans:  D 

 

6. Signals can be emulated in windows through ____. 

A) asynchronous procedure calls C) remote procedure calls 

B) local procedure calls D) none of the above 

 Ans:  A 

 

7. Thread-specific data is data that ____. 

A) is not associated with any process 

B) has been modified by the thread but not yet updated to the parent process 

C) is generated by the thread independent of the thread's process 

D) is copied and not shared with the parent process 

 Ans:  D 
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8. LWP is ____. 

A) short for lightweight processor 

B) placed between system and kernel threads 

C) placed between user and kernel threads 

D) common in systems implementing one-to-one multithreading models 

 Ans:  C 

 

9. Windows XP uses the ____. 

A) one-to-one model C) one-to many-model 

B) many-to-one model D) many-to-many model 

 Ans:  A 

 

10. In multithreaded programs, the kernel informs an application about certain events using 

a procedure known as a(n) ____. 

 A)  signal    B)  upcall    C)  event handler    D)  pool 

 Ans:  B 

 

11. Why should a web server not run as a single-threaded process? 

Ans: For a web server that runs as a single-threaded process, only one client can be 

serviced at a time. This could result in potentially enormous wait times for a busy 

server.  

 

12. List the four major categories of the benefits of multithreaded programming. Briefly 

explain each. 

Ans: The benefits of multithreaded programming fall into the categories: 

responsiveness, resource sharing, economy, and utilization of multiprocessor 

architectures. Responsiveness means that a multithreaded program can allow a 

program to run even if part of it is blocked. Resource sharing occurs when an 

application has several different threads of activity within the same address space. 

Threads share the resources of the process to which they belong. As a result, it is 

more economical to create new threads than new processes. Finally, a single 

threaded process can only execute on one processor regardless of the number of 

processors actually present. Multiple threads can run on multiple processors, 

thereby increasing efficiency. 

 

13. What are the two different ways in which a thread library could be implemented? 

Ans: The first technique of implementing the library involves ensuring that all code 

and data structures for the library reside in user space with no kernel support. The 

other approach is to implement a kernel-level library supported directly by the 

operating system so that the code and data structures exist in kernel space. 

 

en
on

Ú
Ó„Ö
â˛a
@Ú
»fl
b¶a
@M@
Ú
çÜ
‰:a
@Ú
j‹ü
@Â
fl@Ú
«Ï
‡©



 

Page 3 

14. Describe two techniques for creating Thread objects in Java. 

Ans: One approach is to create a new class that is derived from the Thread class and to 

override its run() method.  An alternative - and more commonly used - technique 

is to define a class that implements the Runnable interface.  When a class 

implements Runnable, it must define a run() method.  The code implementing 

the run() method is what runs as a separate thread. 

 

15. In Java, what two things does calling the start() method for a new Thread object 

accomplish? 

Ans: Calling the start() method for a new Thread object first allocates memory and 

initializes a new thread in the JVM. Next, it calls the run() method, making the 

thread eligible to be run by the JVM. Note that the run() method is never called 

directly.  Rather, the start() method is called, which then calls the run() method. 

 

16. Some UNIX systems have two versions of fork().  Describe the function of each 

version, as well as how to decide which version to use. 

Ans: One version of fork() duplicates all threads and the other duplicates only the 

thread that invoked the fork() system call.  Which of the two versions of fork() to 

use depends on the application.  If exec() is called immediately after forking, 

then duplicating all threads is unnecessary, as the program specified in the 

parameters to exec() will replace the process.  If, however, the separate process 

does not call exec() after forking, the separate process should duplicate all 

threads. 

 

17. How can deferred cancellation ensure that thread termination occurs in an orderly 

manner as compared to asynchronous cancellation? 

Ans: In asynchronous cancellation, the thread is immediately cancelled in response to a 

cancellation request. There is no insurance that it did not quit in the middle of a 

data update or other potentially dangerous situation. In deferred cancellation, the 

thread polls whether or not it should terminate. This way, the thread can be made 

to cancel at a convenient time.  

 

18. What is a thread pool and why is it used? 

Ans: A thread pool is a collection of threads, created at process startup, that sit and 

wait for work to be allocated to them. This allows one to place a bound on the 

number of concurrent threads associated with a process and reduce the overhead 

of creating new threads and destroying them at termination. 

 

19. In Windows XP, what are the general components of a thread? 

Ans: The thread consists of a unique ID, a register set that represents the status of the 

processor, a user stack for user mode, a kernel stack for kernel mode, and a 

private storage area used by run-time libraries and dynamic link libraries.  
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20. Describe the difference between the fork() and clone() Linux system calls. 

Ans: The fork() system call is used to duplicate a process. The clone() system call 

behaves similarly except that, instead of creating a copy of the process, it creates 

a separate process that shares the address space of the calling process. 

 

21. A traditional (or heavyweight) process has a single thread of control.  

 Ans:  True 

 

22. A thread is composed of a thread ID, program counter, register set, and heap. 

 Ans:  False 

 

23. Virtually all contemporary operating systems support kernel threads. 

 Ans:  True 

 

24. Linux distinguishes between processes and threads. 

 Ans:  False 

 

25. In Java, data shared between threads is simply declared globally. 

 Ans:  False 
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1. Which of the following is true of cooperative scheduling?  

A) It requires a timer. 

B) A process keeps the CPU until it releases the CPU either by terminating or by 

switching to the waiting state. 

C) It incurs a cost associated with access to shared data. 

D) A process switches from the running state to the ready state when an interrupt 

occurs. 

 Ans:  B 

 

2. ____ is the number of processes that are completed per time unit. 

 A)  CPU utilization    B)  Response time    C)  Turnaround time    D)  

Throughput 

 Ans:  D 

 

3. ____ scheduling is approximated by predicting the next CPU burst with an exponential 

average of the measured lengths of previous CPU bursts.  

 A)  Multilevel queue    B)  RR    C)  FCFS    D)  SJF 

 Ans:  D 

 

4. The ____ scheduling algorithm is designed especially for time-sharing systems. 

 A)  SJF    B)  FCFS    C)  RR    D)  Multilevel queue 

 Ans:  C 

 

5. Which of the following scheduling algorithms must be nonpreemptive? 

 A)  SJF    B)  RR    C)  FCFS    D)  priority algorithms 

 Ans:  C 

 

6. Which of the following is true of multilevel queue scheduling? 

A) Processes can move between queues. 

B) Each queue has its own scheduling algorithm. 

C) A queue cannot have absolute priority over lower-priority queues. 

D) It is the most general CPU-scheduling algorithm. 

 Ans:  B 

 

7. The idea behind ____ is to create multiple logical processors on the same physical 

processor, presenting a view of several logical processors to the operating system. 

 A)  SMT    B)  SMP    C)  PCB    D)  PCP 

 Ans:  A 

 

8. The default scheduling class for a process in Solaris is ____. 

 A)  time sharing    B)  system    C)  interactive    D)  real time 

 Ans:  A 
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9. In Linux, tasks that are not real-time have dynamic priorities that are based on their 

____ values plus or minus the value 5. 

 A)  share    B)  active    C)  nice    D)  runqueue 

 Ans:  C 

 

10. 
In Little's formula, 

W  
, 


represents the ____. 

A) average waiting time in the queue 

B) average arrival rate for new processes in the queue 

C) average queue length 

D) average CPU utilization 

 Ans:  B 

 

11. Explain the concept of a CPU - I/O burst cycle. 

Ans: The lifecycle of a process can be considered to consist of a number of bursts 

belonging to two different states. All processes consist of CPU cycles and I/O 

operations. Therefore, a process can be modeled as switching between bursts of 

CPU execution and I/O wait.  

 

12. What role does the dispatcher play in CPU scheduling? 

Ans: The dispatcher gives control of the CPU to the process selected by the short-term 

scheduler. To perform this task, a context switch, a switch to user mode, and a 

jump to the proper location in the user program are all required. The dispatch 

should be made as fast as possible. The time lost to the dispatcher is termed 

dispatch latency.  

 

13. Explain the difference between a response time and a turnaround time. These times are 

both used to measure the effectiveness of scheduling schemes. 

Ans: Turnaround time is the sum of the periods that a process is spent waiting to get 

into memory, waiting in the ready queue, executing on the CPU, and doing I/O. 

Turnaround time essentially measures the amount of time it takes to execute a 

process. Response time, on the other hand, is a measure of the time that elapses 

between a request and the first response produced. 

 

14. What effect does the size of the time quantum have on the performance of an RR 

algorithm? 

Ans: At one extreme, if the time quantum is extremely large, the RR policy is the same 

as the FCFS policy.  If the time quantum is extremely small, the RR approach is 

called processor sharing and creates the appearance that each of n processes has 

its own processor running at 1/n the speed of the real processor. 
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15. Explain the process of starvation and how aging can be used to prevent it. 

Ans: Starvation occurs when a process is ready to run but is stuck waiting indefinitely 

for the CPU. This can be caused, for example, when higher priority processes 

prevent low-priority processes from ever getting the CPU. Aging involves 

gradually increasing the priority of a process so that a process will eventually 

achieve a high enough priority to execute if it does not execute for a long enough 

period of time. 

 

16. Explain the fundamental difference between asymmetric and symmetric 

multiprocessing.  

Ans: In asymmetric multiprocessing, all scheduling decisions, I/O, and other system 

activities are handled by a single processor whereas in SMP, each processor is 

self-scheduling. 

 

17. Describe two general approaches to load balancing. 

Ans: With push migration, a specific task periodically checks the load on each 

processor and - if it finds an imbalance -evenly distributes the load by moving 

processes from overloaded to idle or less-busy processors.  Pull migration occurs 

when an idle processor pulls a waiting task from a busy processor.  Pull and pull 

migration are often implemented in parallel on load-balancing systems.  

 

18. In Windows XP, how does the dispatcher determine the order of thread execution? 

Ans: The dispatcher uses a 32-level priority scheme to determine the execution order.  

Priorities are divided into two classes.  The variable class contains threads 

having priorities from 1 to 15, and the real-time class contains threads having 

priorities from 16 to 31.  The dispatcher uses a queue for each scheduling 

priority and traverses the set of queues from highest to lowest until it finds a 

thread that is ready to run.  The dispatcher executes an idle thread if no ready 

thread is found.  

 

19. What is deterministic modeling and when is it useful in evaluating an algorithm? 

Ans: Deterministic modeling takes a particular predetermined workload and defines 

the performance of each algorithm for that workload.  Deterministic modeling is 

simple, fast, and gives exact numbers for comparison of algorithms.  However, it 

requires exact numbers for input, and its answers apply only in those cases.  The 

main uses of deterministic modeling are in describing scheduling algorithms and 

providing examples to indicate trends.  

 

20. Describe how trace tapes are used in distribution-driven simulations. 

Ans: In a distribution-driven simulation, the frequency distribution indicates only how 

many instances of each event occur; it does not indicate anything about the order 

of their occurrence.  Trace tapes can correct this problem.  A trace tape is 

created to monitor the real system and record the sequence of actual events.  This 

sequence then drives the simulation.  Trace tapes provide an excellent way to 

compare two algorithms on exactly the same set of real inputs. 
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21. In preemptive scheduling, the sections of code affected by interrupts must be guarded 

from simultaneous use. 

 Ans:  True 

 

22. In RR scheduling, the time quantum should be small with respect to the context-switch 

time.  

 Ans:  False 

 

23. The most complex scheduling algorithm is the multilevel feedback-queue algorithm. 

 Ans:  True 

 

24. Load balancing is typically only necessary on systems with a common run queue.  

 Ans:  False 

 

25. Systems using a one-to-one model (such as Windows XP, Solaris 9, and Linux) 

schedule threads using process-contention scope (PCS). 

 Ans:  False 
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1. A race condition ____. 

A) results when several threads try to access the same data concurrently 

B) results when several threads try to access and modify the same data concurrently 

C) will result only if the outcome of execution does not depend on the order in which 

instructions are executed 

D) None of the above 

 Ans:  B 

 

2. An instruction that executes atomically ____. 

A) must consist of only one machine instruction 

B) executes as a single, uninterruptible unit 

C) cannot be used to solve the critical section problem 

D) All of the above 

 Ans:  B 

 

3. A semaphore ____. 

A) is essentially an integer variable 

B) is accessed through only one standard operation 

C) can be modified simultaneously by multiple threads 

D) cannot be used to control access to a thread's critical sections 

 Ans:  A 

 

4. A spinlock ____. 

A) is never advantageous 

B) will ultimately result in a context switch when a process must wait on a lock 

C) does not require a context switch when a process must wait on a lock 

D) is useful when locks are expected to be held for long amounts of time 

 Ans:  C 

 

5. In Peterson's solution, the ____ variable indicates if a process is ready to enter its 

critical section. 

 A)  turn    B)  lock    C)  flag[i]    D)  turn[i] 

 Ans:  C 

 

6. The first readers-writers problem ____. 

A) requires that, once a writer is ready, that writer performs its write as soon as 

possible. 

B) is not used to test synchronization primitives. 

C) requires that no reader will be kept waiting unless a writer has already obtained 

permission to use the shared database. 

D) requires that no reader will be kept waiting unless a reader has already obtained 

permission to use the shared database. 

 Ans:  C 
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7. A(n) ___ type presents a set of programmer-defined operations that are provided mutual 

exclusion within it. 

 A)  transaction    B)  signal    C)  binary    D)  monitor 

 Ans:  D 

 

8. Windows XP, when accessing a global variable on a uniprocessor system, ____. 

A) masks interrupts for all interrupt handlers that may also access the variable 

B) uses spinlocks 

C) uses an adaptive mutex scheme 

D) uses mutex locks 

 Ans:  A 

 

9. A transaction ____. 

A) performs multiple logical functions C) is a single operation 

B) is a single instruction D) performs a single logical function 

 Ans:  D 

 

10. A schedule in which each transaction is executed atomically is called a(n) ____. 

A) exclusive schedule C) nonserial schedule 

B) conflicting operation D) serial schedule 

 Ans:  D 

 

11. What three conditions must be satisfied in order to solve the critical section problem? 

Ans: In a solution to the critical section problem, no thread may be executing in its 

critical section if a thread is currently executing in its critical section. 

Furthermore, only those threads that are not executing in their critical sections 

can participate in the decision on which process will enter its critical section next. 

Finally, a bound must exist on the number of times that other threads are allowed 

to enter their critical state after a thread has made a request to enter its critical 

state. 

 

12. Explain two general approaches to handle critical sections in operating systems. 

Ans: Critical sections may use preemptive or nonpreemptive kernels.  A preemptive 

kernel allows a process to be preempted while it is running in kernel mode.  A 

nonpreemptive kernel does not allow a process running in kernel mode to be 

preempted; a kernel-mode process will run until it exits kernel mode, blocks, or 

voluntarily yields control of the CPU.  A nonpreemptive kernel is essentially free 

from race conditions on kernel data structures, as the contents of this register will 

be saved and restored by the interrupt handler. 
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13. Write two short methods that implement the simple semaphore wait() and signal() 

operations on global variable S. 

Ans: wait (S) { 

  while (S <= 0); 

  S--; 

} 

 

signal (S) { 

  S++; 

} 

 

14. Explain what has to happen for a set of processes to achieve a deadlocked state. 

Ans: For a set of processes to exist in a deadlocked state, every process in the set must 

be waiting for an event that can be caused only be another process in the set. 

Thus, the processes cannot ever exit this state without manual intervention.  

 

15. Explain the difference between the first readers-writers problem and the second 

readers-writers problem. 

Ans: The first readers-writers problem requires that no reader will be kept waiting 

unless a writer has already obtained permission to use the shared database 

whereas the second readers-writers problem requires that, once a writer is ready, 

that writer performs its write as soon as possible. 

 

16. Describe the dining-philosophers problem and how it relates to operating systems. 

Ans: The scenario involves five philosophers sitting at a round table with a bowl of 

food and five chopsticks. Each chopstick sits between two adjacent philosophers. 

The philosophers are allowed to think and eat. Since two chopsticks are required 

for each philosopher to eat and only five chopsticks exist at the table, no two 

adjacent philosophers may be eating at the same time. A scheduling problem 

arises as to who gets to eat at what time. This problem is similar to the problem of 

scheduling processes that require a limited number of resources. 

 

17. How can write-ahead logging ensure atomicity despite the possibility of failures within 

a computer system? 

Ans: Write-ahead logging records information describing all the modifications made 

by the transaction to the various data it accessed. Each log record describes a 

single operation of a transaction write. Upon a failure of the computer system, the 

log can be used to recover using both undo and redo procedures. 
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18. What overheads are reduced by the introduction of checkpoints in the log recovery 

system? 

Ans: Whenever a system failure occurs, the log, if checkpoints are not included, must 

be consulted in its entirety to determine those transactions that need to be redone 

and undone. The entire log must be processed to make these determinations. This 

is time consuming. Most of the transactions that are redone are also not necessary 

due to idempotency. Checkpoints reduce both of these overheads. 

 

19. Describe the turnstile structure used by Solaris for synchronization. 

Ans: Solaris uses turnstiles to order the list of threads waiting to acquire either an 

adaptive mutex or a reader-writer lock.  The turnstile is a queue structure 

containing threads blocked on a lock.  Each synchronized object with at least one 

thread blocked on the object's lock requires a separate turnstile.  However, rather 

than associating a turnstile with each synchronized object, Solaris gives each 

kernel thread its own turnstile. 

 

20. Define the two-phase locking protocol. 

Ans: This protocol ensures serializability through requiring that each transaction issue 

lock and unlock requests in two phases: a growing phase and a shrinking phase. 

In the growing phase a transaction may obtain locks but not release a lock 

whereas the shrinking phase allows the release of locks but not the obtaining of 

new locks. Initially, a transaction is in the growing phase. 

 

21. Race conditions are prevented by requiring that critical regions be protected by locks. 

 Ans:  True 

 

22. The value of a counting semaphore can range only between 0 and 1. 

 Ans:  False 

 

23. A deadlock-free solution eliminates the possibility of starvation. 

 Ans:  False 

 

24. The local variables of a monitor can be accessed by only the local procedures. 

 Ans:  True 

 

25. Every object in Java has associated with it a single lock. 

 Ans:  True 
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1. A deadlocked state occurs whenever ____. 

A) a process is waiting for I/O to a device that does not exist 

B) the system has no available free resources 

C) every process in a set is waiting for an event that can only be caused by another 

process in the set 

D) a process is unable to release its request for a resource after use 

 Ans:  C 

 

2. One necessary condition for deadlock is ____, which states that at least one resource 

must be held in a nonsharable mode. 

 A)  hold and wait    B)  mutual exclusion    C)  circular wait    D)  no preemption 

 Ans:  B 

 

3. The witness software product is a(n) ____. 

A) lock-order verifier that uses mutual-exclusion locks to protect critical sections  

B) modeler to develop resource allocation graphs  

C) driver that can be used to prevent mutual exclusion for nonsharable resources 

D) implementation of the banker's algorithm available for most operating systems 

 Ans:  A 

 

4. In a system resource-allocation graph, ____. 

A) a directed edge from a process to a resource is called an assignment edge 

B) a directed edge from a resource to a process is called a request edge 

C) a directed edge from a process to resource is called a request edge 

D) None of the above 

 Ans:  C 

 

5. A cycle in a resource-allocation graph is ____. 

A) a necessary and sufficient condition for deadlock in the case that each resource 

has more than one instance 

B) a necessary and sufficient condition for a deadlock in the case that each resource 

has exactly one instance 

C) a sufficient condition for a deadlock in the case that each resource has more than 

once instance 

D) is neither necessary nor sufficient for indicating deadlock in the case that each 

resource has exactly one instance 

 Ans:  B 

 

6. Which of the following is most often used by operating systems to handle deadlocks? 

A) Pretend that deadlocks never occur 

B) Use protocols to prevent or avoid deadlocks 

C) Detect and recover from deadlocks 

D) None of the above 

 Ans:  A 
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7. Which of the following statements is true? 

A) A safe state is a deadlocked state. 

B) A safe state may lead to a deadlocked state. 

C) An unsafe state is necessarily, and by definition, always a deadlocked state. 

D) An unsafe state may lead to a deadlocked state. 

 Ans:  D 

 

8. Suppose that there are 10 resources available to three processes. At time 0, the following 

data is collected. The table indicates the process, the maximum number of resources 

needed by the process, and the number of resources currently owned by each process. 

Which of the following correctly characterizes this state? 

 

Process  Maximum Needs Currently Owned 

   P0                    10                        4 

   P1                     3                         1 

   P2                     6                         4 

A) It is safe. C) The state cannot be determined. 

B) It is not safe. D) It is an impossible state. 

 Ans:  B 

 

9. Which of the following data structures in the banker's algorithm is a vector of length m, 

where m is the number of resource types? 

 A)  Need    B)  Allocation    C)  Max    D)  Available 

 Ans:  D 

 

10. The safety algorithm provided in the text may require what order of operations to 

determine whether a state is safe?  Assume n is the number of processes and m is the 

number of resources. 

 
A)  m n     B)  

2m n     C)  
2m n     D)  

2( )m n  

 Ans:  C 

 

11. Describe the four conditions that must hold simultaneously in a system if a deadlock is 

to occur. 

Ans: For a set of processes to be deadlocked: at least one resource must remain in a 

non-sharable mode, a process must hold at least one resource and be waiting to 

acquire additional resources held by other processes, resources in the system 

cannot be preempted, and a circular wait has to exist between processes. 

 

12. What are the three general ways that a deadlock can be handled? 

Ans: A deadlock can be prevented using protocols to ensure that a deadlock will never 

occur. A system may allow a deadlock to occur, detect it, and recover from it. 

Lastly, an operating may just ignore the problem and pretend that deadlocks can 

never occur. 
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13. What is the difference between deadlock prevention and deadlock avoidance? 

Ans: Deadlock prevention is a set of methods for ensuring that at least one of the 

necessary conditions for deadlock cannot hold. Deadlock avoidance requires that 

the operating system be given, in advance, additional information concerning 

which resources a process will request and use during its lifetime. 

 

14. Describe two protocols to ensure that the hold-and-wait condition never occurs in a 

system. 

Ans: One protocol that can be used requires each process to request and be allocated all 

its resources before it begins execution.  We can implement this provision by 

requiring that system calls requesting resources for a process precede all other 

system calls.  An alternative protocol allows a process to request resources only 

when it has none.  A process may request some resources and use them.  Before 

it can request any additional resources, however, it must release all the resources 

that it is currently allocated.   

 

15. What is one way to ensure that a circular-wait condition does not occur? 

Ans: One way to ensure that this condition never holds is to impose a total ordering of 

all resource types and to require that each process requests resources in an 

increasing order of enumeration.  This can be accomplished by assigning each 

resource type a unique integer number to determine whether one precedes another 

in the ordering. 

 

16. What does a claim edge signify in a resource-allocation graph? 

Ans: A claim edge indicates that a process may request a resource at some time in the 

future. This edge resembles a request edge in direction but is represented in the 

graph by a dashed line. 

 

17. Describe a wait-for graph and how it detects deadlock. 

Ans: If all resources have only a single instance, then we can define a 

deadlock-detection algorithm that uses a variant of the resource-allocation graph, 

called a wait-for graph.  We obtain this graph from the resource-allocation graph 

by removing the resource nodes and collapsing the appropriate edges.  To detect 

deadlocks, the system needs to maintain the wait-for graph and periodically 

invoke an algorithm that searches for a cycle in the graph. 

 

18. What factors influence the decision of when to invoke a detection algorithm?  

Ans: The first factor is how often a deadlock is likely to occur.  If deadlocks occur 

frequently, then the detection algorithm should be invoked frequently.  The 

second factor is how many processes will be affected by deadlock when it 

happens.  If the deadlock-detection algorithm is invoked for every resource 

request, a considerable overhead in computation time will be incurred. 
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19. Describe two methods for eliminating processes by aborting a process. 

Ans: The first method is to abort all deadlocked processes.  This method will clearly 

break the deadlock cycle; however, the deadlocked processes may have to be 

computed for a long time, and results of these partial computations must be 

discarded and probably will have to be recomputed later.  The second method is 

to abort one process at a time until the deadlock cycle is eliminated.  This 

method incurs considerable overhead, since, after each process is aborted, a 

deadlock-detection algorithm must be invoked to determine whether any 

processes are still deadlocked. 

 

20. Name three issues that need to be addressed if a preemption is required to deal with 

deadlocks. 

Ans: First, the order of resources and processes that need to be preempted must be 

determined to minimize cost.  Second, if a resource is preempted from a process, 

the process must be rolled back to some safe state and restarted from that state.  

The simplest solution is a total rollback. Finally, we must ensure that starvation 

does not occur from always preempting resources from the same process. 

 

21. The circular-wait condition for a deadlock implies the hold-and-wait condition.  

 Ans:  True 

 

22. If a resource-allocation graph has a cycle, the system must be in a deadlocked state. 

 Ans:  False 

 

23. In some circumstances, a system can be in a frozen state but not in a deadlocked state. 

 Ans:  True 

 

24. Protocols to prevent hold-and-wait conditions typically also prevent starvation. 

 Ans:  False 

 

25. The wait-for graph scheme is not applicable to a resource allocation system with 

multiple instances of each resource type. 

 Ans:  True 
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1. Absolute code can be generated for ____. 

A) compile time binding C) execution time binding 

B) load time binding D) interrupt binding 

 Ans:  A 

 

2. Which of the following methods of binding instructions and data to memory is 

performed by most general-purpose operating systems? 

A) interrupt binding C) execution time binding 

B) compile time binding D) load time binding 

 Ans:  C 

 

3. An address generated by a CPU is referred to as a ____. 

A) physical address 

B) logical address 

C) post relocation register address 

D) Memory-Management Unit (MMU) generated address 

 Ans:  B 

 

4. Suppose we are operating with execution-time binding and the physical address 

generated is 300. The relocation register is set to 100. What is the corresponding logical 

address? 

 A)  199    B)  201    C)  200    D)  300 

 Ans:  C 

 

5. In a dynamically linked library, ____. 

A) loading is postponed until execution time 

B) system language libraries are treated like any other object module 

C) more disk space is used than the option of using a statically-linked library 

D) a stub is included in the image for each library-routine reference 

 Ans:  D 

 

6. Which of the following binding schemes facilitates swapping? 

 A)  interrupt time    B)  load time    C)  assembly time    D)  execution time 

 Ans:  D 

 

7. The roll out, roll in variant of swapping is used ____. 

A) when a backing store is not necessary 

B) for the round-robin scheduling algorithm 

C) for priority-based scheduling algorithms  

D) when the load on the system has temporarily been reduced 

 Ans:  C 
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8. Which of the following dynamic storage-allocation algorithms results in the smallest 

leftover hole in memory? 

 A)  first fit    B)  best fit    C)  worst fit    D)  None of the above 

 Ans:  B 

 

9. Which of the following is true of compaction? 

A) It can be done at assembly, load, or execution time. 

B) It is used to solve the problem of internal fragmentation. 

C) It cannot shuffle memory contents. 

D) It is possible only if relocation is dynamic and done at execution time. 

 Ans:  D 

 

10. A(n) ____ page table has one page entry for each real page (or frame) of memory. 

 A)  inverted    B)  clustered    C)  forward-mapped    D)  virtual 

 Ans:  A 

 

11. How is a limit register used for protecting main memory? 

Ans: When the CPU is executing a process, it generates a logical memory address that 

is added to a relocation register in order to arrive at the physical memory address 

actually used by main memory. A limit register holds the maximum logical 

address that the CPU should be able to access. If any logical address is greater 

than or equal to the value in the limit register, then the logical address is a 

dangerous address and an error results. 

 

12. What is the advantage of using dynamic loading? 

Ans: Dynamic loading enables a program to not have to store itself, in its entirety, in 

main memory. This allows the system to obtain better memory-space utilization. 

This also allows unused routines to stay out of main memory so that memory can 

be used more effectively. For example, code used to handle an obscure error 

would not always use up main memory. 

 

13. What is the context switch time, associated with swapping, if a disk drive with a transfer 

rate of 2 MB/s is used to swap out part of a program that is 200 KB in size? Assume that 

no seeks are necessary and that the average latency is 15 ms. The time should reflect 

only the amount of time necessary to swap out the process. 

Ans: 200KB / 2048 KB per second + 15 ms = 113 ms 

 

14. When does external fragmentation occur? 

Ans: As processes are loaded and removed from memory, the free memory space is 

broken into little pieces.  External fragmentation exists when there is enough 

total memory space to satisfy a request, but the available spaces are not 

contiguous; storage is fragmented into a large number of small holes.  Both the 

first-fit and best-fit strategies for memory allocation suffer from external 

fragmentation. 
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15. Explain the basic method for implementing paging. 

Ans: Physical memory is broken up into fixed-sized blocks called frames while logical 

memory is broken up into equal-sized blocks called pages. Whenever the CPU 

generates a logical address, the page number and offset into that page is used, in 

conjunction with a page table, to map the request to a location in physical 

memory. 

 

16. How does a transaction look-aside buffer  (TLB) assist in the hardware implementation 

of a page table? 

Ans: Typically, large page tables are stored in main memory, and a page-table base 

register points to the page table.  Therefore, two memory accesses are needed to 

access a byte (one for the page-table entry, one for the byte), causing memory 

access to be slowed by a factor of 2.  The standard solution to this problem is to 

use a TLB, a special, small fast-lookup hardware cache.  The TLB is associative, 

high speed memory.  Each entry consists of a key and value.  An item is 

compared with all keys simultaneously, and if the item is found, the 

corresponding value is returned.    

 

17. How are illegal page addresses trapped by the operating system? 

Ans: Illegal addresses are trapped by the use of a valid-invalid bit, which is generally 

attached to each entry in the page table.  When this bit is set to "valid", the 

associated page is in the process's logical address space and is thus a legal (or 

valid) page.  When the bit is set to "invalid", the page is not in the process's 

logical address space.  The operating system sets this bit for each page to allow 

or disallow access to the page.  

 

18. Describe the elements of a hashed page table. 

Ans: A hashed page table contains hash values which correspond to a virtual page 

number.  Each entry in the hash table contains a linked list of elements that hash 

to the same location (to handle collisions).  Each element consists of three fields:  

(1) the virtual page number, (2) the value of the mapped page frame, and (3) a 

pointer to the next element in the linked list. 

 

19. Briefly describe the segmentation memory management scheme.  How does it differ 

from the paging memory management scheme in terms of the user's view of memory?  

Ans: Segmentation views a logical address as a collection of segments.  Each segment 

has a name and length.  The addresses specify both the segment name and the 

offset within the segment.  The user therefore specifies each address by two 

quantities: a segment name and an offset.  In contrast, in a paging scheme, the 

user specifies a single address, which is partitioned by the hardware into a page 

number and an offset, all invisible to the programmer.   
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20. Describe the partitions in a logical-address space of a process in a Pentium architecture. 

Ans: The logical-address space is divided into two partitions.  The first partition 

consists of up to 8 KB segments that are private to that process.  The second 

partition consists of up to 8 KB segments that are shared among all the processes.  

Information about the first partition is kept in the local descriptor table (LDT); 

information about the second partition is kept in the global description table 

(GDT). 

 

21.  A relocation register is used to check for invalid memory addresses generated by a 

CPU. 

 Ans:  False 

 

22. Pure code cannot be shared. 

 Ans:  False 

 

23. In current systems, pages are typically between 4 KB and 8 KB in size. 

 Ans:  True 

 

24. Hierarchical page tables are appropriate for 64-bit architectures. 

 Ans:  False 

 

25. The Linux operating system does not rely on segmentation and uses it minimally.  

 Ans:  True 
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1. Which of the following is a benefit of allowing a program that is only partially in 

memory to execute? 

A) Programs can be written to use more memory than is available in physical 

memory. 

B) CPU utilization and throughput is increased. 

C) Less I/O is needed to load or swap each user program into memory. 

D) All of the above 

 Ans:  D 

 

2. In systems that support virtual memory, ____. 

A) virtual memory is separated from logical memory. 

B) virtual memory is separated from physical memory. 

C) physical memory is separated from secondary storage. 

D) physical memory is separated from logical memory. 

 Ans:  D 

 

3. The vfork() system call in UNIX ____. 

A) allows the child process to use the address space of the parent  

B) uses copy-on-write with the fork() call 

C) is not intended to be used when the child process calls exec() immediately after 

creation 

D) duplicates all pages that are modified by the child process 

 Ans:  A 

 

4. Suppose we have the following page accesses: 1 2 3 4 2 3 4 1 2 1 1. Suppose that there 

are also three frames within our system. Using the FIFO replacement algorithm, what 

will be the final configuration of the three frames following the execution of the given 

reference string? 

 A)  1, 2, 3    B)  4, 1, 2    C)  3, 1, 2    D)  4, 2, 1 

 Ans:  B 

 

5. Belady's Anomaly states that ____. 

A) giving more memory to a process will improve its performance 

B) as the number of allocated frames increases, the page-fault rate may decrease for 

all page replacement algorithms 

C) for some page replacement algorithms, the page-fault rate may decrease as the 

number of allocated frames increase 

D) for some page replacement algorithms, the page-fault rate may increase as the 

number of allocated frames increases 

 Ans:  D 
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6. Optimal page replacement ____. 

A) is the page-replacement algorithm most often implemented. 

B) is used mostly for comparison with other page-replacement schemes. 

C) can suffer from Belady's anomaly. 

D) requires that the system keep track of previously used pages. 

 Ans:  B 

 

7. Given the reference string of page accesses: 1 2 3 4 2 3 4 1 2 1 1 and a system with three 

page frames, what is the final configuration of the three frames after the true LRU 

algorithm is applied? 

 A)  2, 1, 3    B)  4, 1, 2    C)  3, 4, 1    D)  1, 2, 3 

 Ans:  B 

 

8. In the enhanced second chance algorithm, which of the following ordered pairs 

represents a page that would be the best choice for replacement? 

 A)  (0,0)    B)  (0,1)    C)  (1,0)    D)  (1,1) 

 Ans:  A 

 

9. The _____ allocation algorithm allocates available memory to each process according to 

its size. 

 A)  equal    B)  global    C)  proportional    D)  slab 

 Ans:  C 

 

10. The ____ is the number of entries in the TLB multiplied by the page size. 

 A)  TLB cache    B)  page resolution    C)  TLB reach    D)  hit ratio 

 Ans:  C 

 

11. What is the benefit of using sparse addresses in virtual memory? 

Ans: Virtual address spaces that include holes between the heap and stack are known 

as sparse address spaces.  Using a sparse address space is beneficial because the 

holes can be filled as the stack or heap segments grow or if we wish to 

dynamically link libraries (or possibly other shared objects) during program 

execution. 

 

12. Compare a demand paging system with a paging system with swapping. 

Ans: A demand-paging system is similar to a paging system with swapping where 

processes reside in secondary memory.  With demand paging, when we want to 

execute a process, we swap it into memory.  Rather than swapping the entire 

process into memory, however, we use a lazy swapper.  A lazy swapper never 

swaps a page into memory unless that page will be needed.  So a swapper 

manipulates entire processes, whereas a demand pager is concerned with the 

individual pages of a process. 
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13. Explain the sequence of events that happen when a page-fault trap occurs. 

Ans: When the operating system cannot load the desired page into memory, the 

page-fault trap occurs.  First, the memory reference is checked for validity. In the 

case of an invalid request, the program will be terminated.  If the request was 

valid, a free frame is located.  A disk operation is then scheduled to read the page 

into the frame just found and use the page accordingly. 

 

14. How is the effective access time computed for a demand-paged memory system? 

Ans: In order to compute the effective access time, we need to know the average 

memory access time of the system, the probability of a page fault, and the time 

necessary to service a page fault.  The effective access time can then be 

computed using the formula: effective access time = (1-probability of page fault) 

* memory access time + probability of page fault * page fault time. 

 

15. How does the second-chance algorithm for page replacement differ from the FIFO page 

replacement algorithm? 

Ans: The second-chance algorithm is based on the FIFO replacement algorithm and 

even degenerates to FIFO in its worst case scenario. In this algorithm, a FIFO 

replacement is implemented along with a reference bit. If the reference bit is set, 

then we clear the bit, the page's arrival time is set to the current time, and we 

move along in a similar fashion through the pages until a page with a cleared 

reference bit is found and subsequently replaced.  

 

16. Explain the concept behind prepaging. 

Ans: Paging schemes such as pure demand paging result in large amounts of initial 

page faults as the process is started. Prepaging is an attempt to prevent this high 

level of initial paging by bringing into memory, at one time, all of the pages that 

will be needed by the process. 

 

17. Why doesn't a local replacement algorithm solve the problem of thrashing entirely? 

Ans: With local replacement, if one process starts thrashing, it cannot steal frames 

from another process and cause the latter to thrash as well.  However, if 

processes are thrashing, they will be in the queue for the paging device most of 

the time.  The average service time for a page fault will increase because of the 

longer average queue for the paging device.  Thus, the effective access time will 

increase even for a process that is not thrashing.   

 

18. Explain the difference between programmed I/O (PIO) and interrupt driven I/O. 

Ans: To send out a long string of bytes through a memory-mapped serial port, the CPU 

writes one data byte to the data register to signal that it is ready for the next byte.  

If the CPU uses polling to watch the control bit, constantly looping to see whether 

the device is ready, this method of operation is called programmer I/O.  If the 

CPU does not poll the control bit, but instead receives an interrupt when the 

device is ready for the next byte, the data transfer is said to be interrupt driven.  
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19. What are the benefits of using slab allocation to allocate kernel memory? 

Ans: The slab allocator provides two main benefits.  First, no memory is wasted due 

to fragmentation.  When the kernel requests memory for an object, the slab 

allocator returns the exact amount of memory required to represent the object.  

Second, memory requests can be satisfied quickly.  Objects are created in 

advance and can be quickly allocated. Also, released objects are returned to the 

cache and marked as free, thus making them immediately available for 

subsequent requests. 

 

20. How are lock bits useful in I/O requests? 

Ans: A lock bit is associated with every frame.  If a frame is locked, it cannot be 

selected for replacement.  To write a block on tape, we lock into memory the 

pages containing the block.  The system then continues as usual with other 

processes if the I/O request is in a queue for that I/O device.  This avoids the 

replacement of the pages for other processes and the possible unavailability of 

those pages when the I/O request advances to the head of the device queue.  

When the I/O is complete, the pages are unlocked.   

 

21. Virtual memory decreases the degree of multiprogramming in a system. 

 Ans:  False 

 

22. Stack algorithms can never exhibit Belady's anomaly. 

 Ans:  True 

 

23. If the page-fault rate is too high, the process may have too many frames. 

 Ans:  False 

 

24. Using the buddy system for allocating kernel memory is very likely to cause 

fragmentation within the allocated segments. 

 Ans:  True 

 

25. Windows XP implements virtual memory using demand paging with clustering. 

 Ans:  True 
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1. A(n) ____ file is a sequence of bytes organized into blocks understandable by the 

system's linker.  

 A)  text    B)  source    C)  object    D)  executable 

 Ans:  C 

 

2. In an environment where several processes may open the same file at the same time, 

____. 

A) the operating system typically uses only one internal table to keep track of open 

files 

B) the operating system typically uses two internal tables called the system-wide and 

per-disk tables to keep track of open files 

C) the operating system typically uses three internal tables called the system-wide, 

per-disk, and per-partition tables to keep track of open files 

D) the operating system typically uses two internal tables called the system-wide and 

per-process tables to keep track of open files 

 Ans:  D 

 

3. Suppose that the operating system uses two internal tables to keep track of open files. 

Process one has two files open and process two has three files open. Two files are 

shared between the two processes. How many entries are in the per-process table of 

process one, the per-process table of process two, and the system-wide tables 

respectively? 

 A)  5, 5, 5    B)  2, 3, 3    C)  2, 3, 5    D)  2, 3, 1 

 Ans:  B 

 

4. A shared lock ____. 

A) behaves like a writer lock 

B) ensures that a file can have only a single concurrent shared lock 

C) behaves like a reader lock 

D) will prevent all other processes from accessing the locked file 

 Ans:  C 

 

5. The simplest file access method is ____. 

A) sequential access C) relative access 

B) logical access D) direct access 

 Ans:  A 

 

6. Which of the following is true of the direct access method?  

A) It is the most common mode of access. 

B) It allows programs to read and write records in no particular order. 

C) Files are made up of variable-length records. 

D) It is not a good method for accessing large amounts of data quickly. 

 Ans:  B 
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7. Which of the following is true of the tree directory structure? 

A) Users cannot create their own subdirectories. 

B) Users cannot acquire permission to access the files of other users. 

C) Directories can share subdirectories and files. 

D) It is the most common directory structure. 

 Ans:  D 

 

8. An acyclic graph directory structure ____. 

A) does not allow the sharing of files. 

B) allows the sharing of subdirectories and files. 

C) is less complicated than a simple tree directory structure. 

D) is less flexible than a simple tree directory structure. 

 Ans:  B 

 

9. The UNIX file system uses which of the following consistency semantics? 

A) It writes to an open file by a user are not visible immediately to other users that 

have the same file open simultaneously. 

B) Once a file is closed, the changes made to it are visible only in sessions starting 

later. 

C) Users are not allowed share the pointer of current location into the file. 

D) Writers to an open file by a user are visible immediately to other users that have 

the file opened at the same time. 

 Ans:  D 

 

10. Which of the following is a key property of an immutable file? 

A) The file name may not be reused. 

B) The contents of the file may be altered. 

C) It is difficult to implement in a distributed system. 

D) The file name may be reused. 

 Ans:  A 

 

11. What is a file? 

Ans: A file is a logical storage unit that is an abstraction from the physical properties 

of its storage device. It is a named collection of related information that is 

recorded on secondary storage and is the smallest allotment of logical secondary 

storage allowed to a user. 

 

12. If you were creating an operating system to handle files, what would be the six basic file 

operations that you should implement? 

Ans: The six basic file operations include creating a file, writing a file, reading a file, 

repositioning within a file, deleting a file, and truncating a file. These operations 

comprise the minimal set of required file operations. 
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13. What are common attributes that an operating system keeps track of and associates with 

a file? 

Ans: The attributes of the file are: 1) the name - the human-readable name of the file 2) 

the identifier - the non-human-readable tag of the file 3) the type of the file  4) 

the location of the file  5) the file's size (in bytes, word, or blocks), and possibly 

the maximum allowed size  6) file protection through access control information 

and 7) time, date, and user identification. 

 

14. What is the difference between an operating system that implements mandatory locking 

and one that implements advisory file locking? 

Ans: Mandatory locking requires that the operating system not allow access to any file 

that is locked, until it is released, even if the program does not explicitly ask for a 

lock on the file. An advisory file locking scheme will not prevent access to a 

locked file and it is up to the programmer to ensure that locks are appropriately 

acquired and released. 

 

15. What are the advantages of using file extensions? 

Ans: File extensions allow the user of the computer system to quickly know the type of 

a file by looking at the file's extension. The operating system can use the 

extension to determine how to handle a particular file. 

 

16. Briefly explain the two forks of a file in the Macintosh operating system.  

Ans: A file in the Macintosh operating system consists of a resource fork and a data 

fork. The resource fork contains information of interest to the user, such as labels 

of buttons, while the data fork contains the program code or data. 

 

17. Why do all file systems suffer from internal fragmentation? 

Ans: Disk space is always allocated in fixed sized blocks. Whenever a file is written to 

disk, it usually does not fit exactly within an integer number of blocks so that a 

portion of a block is wasted when storing the file onto the device. 

 

18. Describe three commonly used remote file-sharing methods. 

Ans: The first implemented method involves manually transferring files between 

machines via programs like ftp.  The second major method uses a distributed file 

system (DFS) in which remote directories are visible from a local machine.  In 

the third method, a browser is needed to access remote files on the World Wide 

Web, and separate operations (essentially a wrapper for ftp) are used to transfer 

files.  The DFS method involves a much tighter integration between the machine 

that is accessing the remote files and the machine providing the files. 
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19. How does the UNIX network file system (NFS) recover from server failure in a remote 

file system? 

Ans: In the situation where the server crashes but must recognize that it has remotely 

mounted exported file systems and opened files, NFS takes a simple approach, 

implementing a stateless DFS.  In essence, it assumes that a client request for a 

file read or write would not have occurred unless the file system had been 

remotely mounted and the file had been previously open.  The NFS protocol 

carries all the information needed to locate the appropriate file and perform the 

requested operation, assuming that the request was legitimate.   

 

20. What are the advantages and disadvantages of access control lists? 

Ans: Access control lists have the advantage of enabling complex access 

methodologies.  The main problem with ACLs is their length.  Constructing the 

list may be a tedious task.  Space management also becomes more complicated 

because the directory size needs to be of variable size. 

 

21. A file is an abstract data type. 

 Ans:  True 

 

22. As a general rule, UNIX systems employ mandatory locks. 

 Ans:  False 

 

23. All files in a single-level directory must have unique names.  

 Ans:  True 

 

24. A relative path name begins at the root and follows a path down to the specified file, 

giving the directory names on the path. 

 Ans:  False 

 

25. Typically, a mount point is an empty directory. 

 Ans:  True 
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1. Transfers between memory and disk are performed a ____. 

 A)  byte at a time    B)  file at a time    C)  block at a time    D)  sector at a time 

 Ans:  C 

 

2. Order the following file system layers in order of lowest level to highest level. 

 

[1] I/O control 

[2] logical file system 

[3] basic file system 

[4] file-organization module 

[5] devices 

 A)  1, 3, 5, 4, 2    B)  5, 1, 3, 2, 4    C)  1, 5, 3, 4, 2    D)  5, 1, 3. 4, 2 

 Ans:  D 

 

3. A volume control block ____. 

A) can contain information needed by the system to boot an operating system from 

that partition 

B) is a directory structure used to organize the files 

C) contains many of the file's details including file permissions, ownership, size, and 

location of the data blocks 

D) contains information such as the number of blocks in a partition, size of the 

blocks, and free-block and FCB count and pointers 

 Ans:  D 

 

4. Which of the following is the simplest method for implementing a directory? 

 A)  tree data structure    B)  linear list    C)  hash table    D)  nonlinear list 

 Ans:  B 

 

5. In the Linux VFS architecture, a(n) ____ object represents an individual file. 

 A)  inode    B)  file    C)  superblock    D)  dentry 

 Ans:  A 

 

6. Which of the following allocation methods ensures that only one access is needed to get 

a disk block using direct access? 

A) linked allocation C) hashed allocation 

B) indexed allocation D) contiguous allocation 

 Ans:  D 

 

7. The free-space list can be implemented using a bit vector approach. Which of the 

following is a drawback of this technique? 

A) To traverse the list, each block must be read on the disk 

B) It is not feasible to keep the entire list in main memory for large disks. 

C) The technique is more complicated than most other techniques. 

D) This technique is not feasible for small disks. 

 Ans:  B 
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8. Page caching ____. 

A) uses virtual-memory techniques to cache file data as system-oriented blocks as 

opposed to pages. 

B) uses virtual-memory techniques to cache file data as pages as opposed to 

system-oriented blocks. 

C) is used in Windows NT but not in Windows 2000. 

D) cannot be used to cache both process pages and file data. 

 Ans:  B 

 

9. NFS views a set of interconnected workstations as a set of ____. 

A) independent machines with independent file systems 

B) dependent machines with independent file systems 

C) dependent machines with dependent file systems 

D) independent machines with dependent file systems 

 Ans:  A 

 

10. The mount protocol ____. 

A) does not allow a remote directory to be accessible in a transparent manner 

B) exhibits a transitivity property in terms of client access to other file systems 

C) establishes the initial logical connection between a server and a client   

D) provides a set of RFCs for remote file operations 

 Ans:  C 

 

11. Briefly describe the in-memory structures that may be used to implement a file system.  

Ans: An in-memory mount table contains information about each mounted volume.  

An in-memory directory-structure cache holds the directory information of 

recently accessed directories.  The system-wide open-file table contains a copy 

of the FCB of each open file.  The per-process open-file table contains a pointer 

to the appropriate entry in the system-wide open-file table.  

 

12. To create a new file, an application program calls the logical file system.  Describe the 

steps the logical file system takes to create the file. 

Ans: The logical file system allocates a new FCB.  Alternatively, if the file-system 

implementation creates all FCBs at file-system creation time, an FCB is allocated 

from the set of free FCBs.  The system then reads the appropriate directory into 

memory, updates it with the new file name and FCB, and writes it back to the 

disk.  

 

13. What do the terms "raw" and "cooked" mean when used to describe a partition? 

Ans: A raw disk is used where no file system is appropriate. Raw partitions can be 

used for a UNIX swap space as it does not need a file system. On the other hand, 

a cooked disk is a disk that contains a file system. 
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14. What are the two most important functions of the Virtual File System (VFS) layer? 

Ans: The VFS separates the file-system-generic operations from their implementation 

by defining a clean VFS interface. Several of these implementations may coexist 

on the same machine allowing transparent access to different types of locally 

mounted file systems. The other important feature of VFS is that it is based on a 

file-representation structure that contains a numerical designator for a 

network-wide unique file. This network-wide uniqueness is required for support 

of network file systems. 

 

15. What is the main disadvantage to using a linear list to implement a directory structure?  

What steps can be taken to compensate for this problem? 

Ans: Linear lists are slow to search. This slowness would be noticeable to users as 

directory information is used frequently in computer systems.  Many operating 

systems implement a software cache to store the most recently used directory 

information.  A sorted list may also be used to decrease the average search time 

due to a binary search.  

 

16. How is a hash table superior to a simple linear list structure? What issue must be 

handled by a hash table implementation? 

Ans: A hash table implementation uses a linear list to store directory entries. However, 

a hash data structure is also used in order to speed up the search process. The 

hash data structure allows the file name to be used to help compute the file's 

location within the linear list. Collisions, which occur when multiple files map to 

the same location, must be handled by this implementation. 

 

17. What are the problems associated with linked allocation of disk space routines? 424 

Ans: The major problem is that a linked allocation can be used effectively only for 

sequential-access files.  Another disadvantage is the space required for the 

pointers.  Yet another problem of linked allocation is the decreased reliability 

due to lost or damaged pointers. 

 

18. Describe the counting approach to free space management. 

Ans: The counting approach takes advantage of the fact that, generally, several 

contiguous blocks may be allocated or freed simultaneously.  Thus, rather than 

keeping a list of n free disk addresses, we can keep the address of the first free 

block and the number n of free contiguous blocks that follow the first block.  

Each entry in the free-space list then consists of a disk address and a count. 

 

19. What is a journaling file system? 

Ans: A journaling file system, also called a log-based transaction-oriented file system, 

is a file system that uses log-based-recovery algorithms in order to deal with the 

problems of consistency checking. 
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20. Explain how a snapshot is taken in the WAFL file system. 

Ans: To take a snapshot, WAFL creates a duplicate root inode.  Any file or metadata 

updates after that go to new blocks rather than overwriting their existing blocks.  

The new root inode points to metadata and data changed as a result of these 

writes, while the old root inode still points to the old blocks, which have not been 

updated. 

 

21. Metadata includes all of the file-system structure, including the actual data (or contents 

of the file) 

 Ans:  False 

 

22. In NTFS, the volume control block (per volume) and the directory structure (per file 

system) is stored in the master file table. 

 Ans:  True 

 

23. Indexed allocation may require substantial overhead for its index block. 

 Ans:  True 

 

24. Asynchronous writes to a file system are not buffered.   

 Ans:  False 

 

25. The NFS protocol provides concurrency-control mechanisms. 

 Ans:  False 
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1. The surface of a magnetic disk platter is divided into ____. 

 A)  sectors    B)  arms    C)  tracks    D)  cylinders 

 Ans:  C 

 

2. On media that uses constant linear velocity, the ____. 

A) disk's rotation speed increases as the head moves towards the middle of the disk 

from either side 

B) disk's rotation speed remains constant 

C) density of bits decreases from the inner tracks to the outer tracks 

D) density of bits per track is uniform 

 Ans:  D 

 

3. The SSTF scheduling algorithm ____. 

A) services the request with the maximum seek time 

B) services the request with the minimum seek time 

C) chooses to service the request furthest from the current head position 

D) None of the above 

 Ans:  B 

 

4. Consider a disk queue holding requests to the following cylinders in the listed order: 98, 

183, 57, 122, 200, 124, 65, 67. Using the C-SCAN scheduling algorithm, what is the 

order that the requests are serviced assuming the disk head is at cylinder 97 and moving 

upward through the cylinders? 

A) 98 - 122 - 124 - 183 - 200 - 57 - 65 - 67 

B) 98 - 122 - 124 - 183 - 200 - 67 - 65 - 57 

C) 98 - 122 - 124 - 183 - 200 - 67 - 65 - 57 

D) 98 - 122 - 124 - 183 - 200 - 67 - 65 - 57 

 Ans:  A 

 

5. Low level formatting ____. 

A) does not usually provide an error-correcting code 

B) is usually performed by the purchaser of the disk device 

C) is different from physical formatting 

D) divides a disk into sections that the disk controller can read and write 

 Ans:  D 

 

6. Host attached storage is ____. 

A) a special purpose storage system that is accessed remotely over a data network. 

B) not suitable for hard disks. 

C) accessed via local I/O ports. 

D) not suitable for use in raid arrays. 

 Ans:  C 
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7. Swap space management ____. 

A) is a high-level operating system task. 

B) tries to provide the best throughput for the virtual memory system. 

C) is primarily used to increase the reliability of data in a system 

D) None of the above 

 Ans:  B 

 

8. A RAID structure ____. 

A) is primarily used for security reasons 

B) is primarily used to ensure higher data reliability 

C) stands for redundant arrays of inexpensive disks 

D) is primarily used to decrease the dependence on disk drives 

 Ans:  B 

 

9. RAID level ____ is the most common parity RAID system. 

 A)  0    B)  0+1    C)  4    D)  5 

 Ans:  D 

 

10. The re-recordable CD-RW and DVD-RW are examples of ____ disks. 

 A)  phase-change    B)  WORM    C)  holographic    D)  magneto-optic 

 Ans:  A 

 

11. What is constant angular velocity in relation to disk drives? 

Ans: If the rotation speed of a disk is to remain constant, the density of the bits must be 

changed for different tracks to ensure the same rate of data moving under the 

head.  This method keeps a constant angular velocity on the disk. 

 

12. Explain the terms seek time, rotational latency, and bandwidth. 

Ans: The seek time for a disk drive is the time for the disk arm to move the heads to 

the cylinder containing the desired sector. The rotational latency is the time 

waiting for the disk to rotate the desired sector to the disk head. The disk 

bandwidth is the total number of bytes transferred divided by the total time 

between the first request for service and the completion of the last transfer.  

 

13. What is a storage-area network? 

Ans: A storage-area network (SAN) is a private network (using storage protocols 

rather than networking protocols) connecting servers and storage units.  The 

power of a SAN lies in its flexibility.  Multiple hosts and multiple storage arrays 

can attach to the same SAN, and storage can be dynamically allocated to hosts. 
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14. Suppose that the disk queue holds requests for I/O blocks on cylinders 1, 2, 4, 8, 3, 5, 6, 

7. Using FCFS and assuming that the disk head is at cylinder 9, what order will the 

cylinders be serviced? Assume that cylinder one was first placed into the queue. 

Ans: The order of servicing will proceed in a first-come-first-server manner. Therefore, 

the disk head will travel in the order 1, 2, 4, 8, 3, 5, 6, and 7. The current position 

of the disk head makes no difference as to what cylinder is serviced next. 

 

15. What is a disadvantage of the SSTF scheduling algorithm? 

Ans: Although the SSTF algorithm is a substantial improvement over the FCFS 

algorithm, it is not optimal.  SSTF may cause starvation of some requests.  If a 

continual stream of requests arrives near one another, a request of a cylinder far 

away from the head position has to wait indefinitely.  

 

16. Suppose the disk needed to service the following cylinders: 1 9 4 5 3. Using the SCAN 

scheduling algorithm, noting that the current head position is at 6 and that the head is 

moving towards 9, what is the order of servicing? 

Ans: In this algorithm, the disk head moves back and forth across the disk. The order 

that the requests are serviced is: 9, 5, 4, 3, 1. 

 

17. What is the defining characteristic of the LOOK disk scheduling algorithm? 

Ans: The LOOK algorithm is a type of SCAN algorithm. The difference is that, instead 

of forcing the disk head to fully traverse the disk, as is done in the SCAN 

algorithm, the disk head moves only so far as the final request in each direction. 

 

18. What are the factors influencing the selection of a disk-scheduling algorithm? 

Ans: Performance of a scheduling algorithm depends heavily on the number and types 

of requests.  Requests for disk service can be greatly influenced by the 

file-allocation method.  The location of directories and index blocks is also 

important.  Other considerations for scheduling may involve rotational latency 

(instead of simply seek distances) and operating system constraints, such as 

demand paging. 

 

19. What are some techniques that can enable multiple disks to be used to improve data 

transfer rate? 

Ans: One technique is bit-level striping. Bit-level stripping consists of splitting the bits 

of each byte across multiple disks so that the data can be accessed from multiple 

disks in parallel. Another method is block-level stripping where blocks of a file 

are stripped across multiple disks.  
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20. Describe the three most important aspects of tertiary-storage performance. 

Ans: The three most important aspects of tertiary-storage performance are speed, 

reliability, and cost.  The speed of tertiary storage has two aspects: bandwidth 

and latency.  Optical disks are considered to be more reliable than a magnetic 

disk tape or drive, whereas fixed drives are generally more reliable than 

removable drives.  Finally, in terms of cost, the dramatic fall in disk prices has 

largely rendered tertiary storage obsolete.   

 

21. Disk controllers do not usually have a built-in cache. 

 Ans:  False 

 

22. In Solaris, swap space is only used as a backing store for pages of anonymous memory. 

 Ans:  True 

 

23. In asynchronous replication, each block is written locally and remotely before the write 

is considered complete.  

 Ans:  False 

 

24. Tertiary storage is usually implemented as a jukebox of tapes or removable disks. 

 Ans:  True 

 

25. In most RAID implementations, a hot spare disk is not used for data but is configured 

for replacement should any other disk fail. 

 Ans:  True 
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OS final exam Questions 

 

p Burst time Arrival time Priority 
P1 10 0 3 

P2 1 1 1 
P3 2 2 3 

P4 1 3 4 

P5 5 4 2 

 

P: = [0-10]   0high    10low 

Quantum=2 

(Find the CPU scheduling algorithms answers) 

 

The result of selecting only I/O bound processes by job scheduling ________  

a. Increase CPU utilization 

b. Decrease … 

The degree of multiprogramming controlled by   long term schedule  

Question on banker’s algorithm 
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Form 2 

 

p Burst time Arrival time Priority 

P0 5 0 4 

P1 3 2 1 
P2 1 6 5 

P3 4 8 10 

 

Find waiting , t.time and total of the CPU scheduling algoritms 
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Priority  Arrival time Cpu time Process  

3 0 10 P1 

1 1 1 P2 

3 2 2 P3 

2 3 1 P4 

4 4 5 P5 

  

Quantum=2 

0 is highest priority and 10 is least. 

We were asked about EVERYTHING turnaround times, waiting times, average waiting times, 

average turnaround times. 

Algorithms 

Preemptive Shortest job first 

Non preemptive shortest job first 

FCFS 

Premptive priority  

Non preemptive priority 

Round Robin   
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Q1) Fill in each blank using one of the following words: (10 
points) 

Waiting, process counter, zero, response time, virtual 
machine, many-to-one, user, system, one, turnaround time, 
manual machine, completed, stack, interface, one-to-one, 
terminated, program counter, ready, linked list, (another 
word that I do not remember). 

1- System calls provide interface that makes the user not to worry about 
the detailed kernel implementation. 

2- Kernel dual mode system uses one bit to state the user mode. 

3- When a process in a C++ executes a (cin) statement, the process goes 
into waiting queue. 

4- A process has a program counter that specifies the next instruction to 
be executed. 

5- One-to-one multithreading model maps each user thread to a kernel 
thread. 

6- Compilers are an example of system programs. 

7- An important data structure used to store process information when 
calling a procedure is called a stack. 

8- Terminated is the process state when the process is finished. 

9- The time from the submission of a request until the first response is 
produced (or the time between the arrival time and the beginning of 
execution) is called response time. 

10- About the virtual machine (I do not remember the question exactly).  

_____________________________________________________________________________________ 

 

 

 

 



Q2) (12 points) 

1- What is the difference between job queue and ready queue? 

Job queue consists of all processes in the system (processes in the hard-disk 
waiting to be loaded into the main memory). Ready queue is a linked list that 
keeps all loaded processes into the main memory and are ready and waiting to 
execute. 

2- What is the difference between long-term and short-term 
process scheduling? 

Long-term scheduling (or job scheduling) is the selection of processes from the 
job pool (queue) and loading them into the physical memory for execution (they 
are put in the ready queue). Short-term scheduling (or CPU scheduling) is the 
selection of processes that are ready to execute (in the ready queue) and 
allocation of the CPU to one of them. 

3- Distinguish between a process and a thread. 

A process is a program in execution.  

A thread is a basic unit of CPU utilization. 

4- Distinguish between multilevel queue and multilevel 
feedback queue scheduling. 

Try it by yourself :P :3 

5- Define PCB and what information it contains. 

It is the process control block. It contains process state, program counter, CPU 
registers, CPU-scheduling information, memory-management information, 
accounting information, and I/O status information.  

6- List process states. 

New, running, waiting, ready, and terminated.  

_____________________________________________________________________________________ 

 

 



Q3) Given the following set of processes, with the length of the 
CPU time in milliseconds: (8 points) 

 

Process CPU time Arrival time 

P0 

P1 

P2 

P3 

5 

3 

1 

4 

0 

3 

6 

8 

 

1- Draw Gantt chart using round-robin scheduling algorithm 
(quantum = 2) and compute response time for each process. 

 

P0 P1 P0 P1 P2 P3 
           

 

Response time: 

For P0 = 0 – 0 = 0 

For P1 = 4 – 3 = 1 

For P2 = 8 – 6 = 2 

For P3 = 9 – 8 = 1 

 

 

 

0                           4            6     7     8     9                          13



2- Draw Gantt chart using preemptive SJF (shortest-job-first) 
scheduling algorithm and compute turnaround time for each 
process. 

 

P0 P1 P2 P1 P3 

 

 

To compute turnaround time, we need waiting time. 

Waiting time: 

For P0 = 0 – 0 = 0 

For P1 = (5 - 3) + (7 - 6) = 3 

For P2 = 6 – 6 = 0 

For P3 = 9 – 8 = 1 

Turnaround time: 

For P0 = 5 + 0 = 5 

For P1 = 3 + 3 = 6 

For P2 = 1 + 0 = 1 

For P3 = 4 + 1 = 5 

_____________________________________________________________________________________ 
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1- It’s a module responsible to swap between processes: 

a- Long Term Schedule. 

b- MTS. 

c- STS. 

d- Despatcher. 

2- Processes on different machines communicate via shared memory: True/ False. 

3- Degree of multiprogramming controlled by : 

a- a- Long Term Schedule. 

b- MTS. 

c- STS. 

d- Despatcher. 

4- To prevent a user from accessing code of the OS, System must be provided by:  

a. Timer with CPU. 

b. Two registers limit & base registers. 

c. Instructions to load base & limit values. 

d. B & C. 

5- Process includes: 

a. Heap 

b. Stack 

c. Program Counter. 

d. All of the above. 

6- For the : Main Memory, Magnetic Disks & Registers, the speed of them from the top: 

a. Registers, Main Memory, Magnetic Disks. 

b. Main Memory, Registers, Magnetic Disks 

c. !! 

d. !! 

7- Deadlock can not be prevented by not holding mutual Exclusion: True/ False. 

8- CPU scheduler is called only once per process: True/False. 

9- It’s a structure of OS where programs can access I/O routines directly: 

a. Modular Structure. 

b. Micro Kernal Structure. 

c. Simple Structure. 

d. Layerd Structure. 

10- What will be the result of selecting only  I/O bound processes by job scheduler: 

a. CPU utilization will increase. 

b. CPU utilization will decrease. 

c. CPU utilization will not be affected. 

d. None of the above 

11- Single Processor system has: 

a. One device controller, several CPUs. 

b. Several device controller, one CPUs. 

c. One device controller, one CPUs. 



 

 

d. Several device controller, several CPUs. 

12- The parent process terminates execution of children when: 

a.  these is no longer need for the child process. 

b. The parent terminates. 

c. A & B. 

d. None of the above. 

13- The # of processes is called: Throughput. 

14- One of the following is system calls: 

a. Wait (). 

b. Wakeup (). 

c. Signal (). 

d. All of the above. 

Scheduling: (about 30 circles!!) 

p Burst time Arrival time Priority 
P1 10 0 3 

P2 1 1 1 
P3 2 2 3 

P4 1 3 4 

P5 5 4 2 
 

Priority : = [0-10]   0high    10low (note that it’s REVERSED!) 
Quantum for RR=2 

: الخوارزميات، وتتنوع المطالب بين التاليجميعاآلن األسئلة كانت متنوعة عن   
Average waiting time for all processes. 
Average Turn around time for all processes. 
Waiting time for a specific process. 
Turn around time for a specific process. 
The correct sequence of processes is : (p1,p3,p4… etc) 
Examples: 

كل مطلوب عبارة عن دائرة مختلفة، واإلجابات قد تكون خاطئة، لكن المطلوب صحيح إن شاء )
(هللا  

A- According to PSJF (Prem. Shortest job first), find : 
1- Total waiting time= 11 
2- Avg. waiting time =  11/5. 
3- Waiting time for process P2= 1. 
4- The correct sequence of execution is: p1,p2,p3,p4,p5,p1 

B- According to PP (Prem. Priority) 
5- Total Turn around time= 30/5 



 

 

6- Turn around time for process P3= 9. 
7- The correct sequence of execution is: p1,p2,p1,p5,p3,p1,p4. 

C- According to RR (Round Robin, Quantum =2) 
8- Waiting time for p1 is = (9 sec). 
9- Average waiting time for all processes = 
10- Turn around time for p2= 2sec. 
11- The correct sequence of execution is=p1,p2,p1,p5,p3,p1,p4 

(was none of the above!) 
D- According to NPP (Non Primitive Priority): 

12- Turn Around time for p2= 10 
13- Waiting time for p4 =15. 
14- Turn around for p5= 12 
15- The correct sequence of execution is=p1,p2,p5,p3,p4 

E- According to Non Primitive SJF: 
16- Turn around time for p3 =12 
17- Waiting time for p2= 9 
18- The correct sequence of execution is=p1,p2,p3,p4,p5 

F- According to FCFS: 
19- Waiting time for p2=9 
20- Average waiting time = 7.6 
21- Turn around time for p4= 
22- The correct sequence of execution is=p1,p2,p3,p4,p5 

 أسئلة بنفس المضمون، لكن تتنوع بالخوارزمية المطلوبة، فيجب اتقان 8باإلضافة لكمان تقريباً 

 التتامم متعه ووسابعه جميتاً 
 
Memory management questions: 

A system has 4 instances of resource A, and 6 instances of resource B, & has 

for processes (p0 to p3), According to the table:  

 Need Available 

Process/Resources A B A B 
     

P0 2 1  

P1 0 1 
P2 1 1 

P3 1 0 
1- The Work vector is = 



 

 

a. 2,4 

b. 2,5 

c. 3,5 (not sure of it!) 

d. None of the above. 

2- Sequence of Safe State = p1,p2,p3,p0. 

3- Matrix of “Need” for p2= 

a. 1,1 

b. 1,0 

c. 0,1 

d. 1,2 

4- ”Available” Matrix = 

a. 0,0 

b. 2,0 

c. 0,2 

d. None of the above 

Questions about physical & logical addresses : 

According to the table below: 

Seg. # Base Limit 

0 200 20 

1 1000 500 

2 320 98 

3   

4 500 220 

1- What is the actual address for the logical address 7,20: 

a. 3200 

b. 720 

c. It’s Not a valid Segment address. 

d. It’s not a valid logical address. 

2- What is the actual address for the logical address 4,500: 

a. 2000 

b. 1000 



 

 

c. It’s Not a valid Segment address. 

d. It’s not a valid logical address. 

3- What is the actual address for the logical address 1,100: 

a. 1100 

b. 1600 

c. It’s Not a valid Segment address. 

d. It’s not a valid logical address. 
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