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Multiple Choice

Choose the best answer for each of the following 10 questions, for a total of 10 marks.

1 1. The key contributors to the early design and implementation of the Unix operating
system were:

(a) Dennis Ritchie and Ken Thompson

(b) Brian Kernighan and Dennis Ritchie

(c) Linus Torvalds and Lionel Richie

(d) Carey Williamson and Bill Gates

(e) Richard Doris, Amber Ott, and Evan Spielman

(f) all of the above

1 2. The return value from a successful fork() system call is:

(a) always 0

(b) always greater than 0

(c) never less than 0

(d) the PID of the child process that was created

(e) different in the parent process than in the child process

(f) different every time it is called

1 3. Upon which inode number is the root “/” of the file system usually established?

(a) inode 0

(b) inode 1

(c) inode 2

(d) inode 3

(e) inode 4

(f) none of the above
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1 4. Classic binary semaphores have two primitive operations, P and V, which work as follows:

(a) P decrements the semaphore, while V increments it

(b) P increments the semaphore, while V decrements it

(c) P and V both increment the semaphore

(d) P and V both decrement the semaphore

(e) all of the above

(f) none of the above

1 5. Among memory allocation policies, First-Fit is attractive because:

(a) it is simple and fast

(b) it minimizes internal fragmentation

(c) it maximizes internal fragmentation

(d) it minimizes external fragmentation

(e) it maximizes external fragmentation

(f) all of the above

1 6. Among page replacement policies, LRU is attractive because:

(a) it is simple to implement

(b) it exploits temporal locality properties of processes

(c) the recent past is often a good predictor of the near future

(d) it allows dynamic memory page sizes

(e) the acronym is easy to memorize

(f) some, but not all, of the above
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1 7. Among page replacement policies, LFU is attractive because:

(a) it is simple to implement

(b) it exploits temporal locality properties of processes

(c) it can distinguish highly popular pages from less popular ones

(d) it allows dynamic memory page sizes

(e) it is not prone to Belady’s anomaly

1 8. NFS is:

(a) bad news from the bank regarding a check that you wrote

(b) a research funding agency in the USA

(c) a protocol used for remote file system access

(d) a nickname for the supernode in the Unix file system

(e) a high-speed protocol for peer-to-peer file sharing

1 9. The acronym RAID stands for:

(a) Really Annoying Instructional Design

(b) Redundant Array of Inexpensive Disks

(c) Readily Available Internal Detoxicants

(d) Radical Assault for Insect Destruction

(e) Radical Attack for Insect Destruction

1 10. The best thing about the Windows operating system is:

(a) the graphical user interface

(b) the bug-free CPU scheduler

(c) the bug-free memory management

(d) the bug-free file system

(e) none of the above
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OS Concepts and Definitions

12 11. For each of the following pairs of terms, define each term, making sure to clarify the
key difference(s) between the two terms.

(a) (2 marks) “virtual machine” and “physical machine”

(b) (2 marks) “binary semaphore” and “counting semaphore”

(c) (2 marks) “virtual address” and “physical address”

(d) (2 marks) “paging” and “segmentation”

(e) (2 marks) “LRU clock” and “system clock”

(f) (2 marks) “file” and “inode”
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Processes

16 12. Answer the following questions about Unix/Linux processes.

(a) (8 marks) List any four of the typical attributes of a Linux process. Describe each
briefly in terms of what it is, and what role it plays in the execution, management, or
control of the process. Be specific.

(b) (3 marks) The Linux command “ps -l” shows much more information than the “ps”
command without any command line options. Give three examples of the additional
information that is available.

(c) (5 marks) What mechanisms are available for inter-process synchronization in Linux?
How are these used?
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Memory Systems

12 13. Answer the following questions about Unix/Linux memory management.

(a) (3 marks) What is an MMU? What role does in play in OS memory management?

(b) (3 marks) What is a TLB? What role does it play in memory management?

(c) (3 marks) What is “Belady’s anomaly”? Why does it occur?

(d) (3 marks) What factors affect the choice of a virtual memory page size? What sizes
are typically used in modern operating systems?
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File Systems

16 14. Answer the following questions about Unix/Linux file systems.

(a) (4 marks) What is a file system “superblock”? What purpose does it serve? What
information does it contain? How is this information protected?

(b) (6 marks) List and describe three important enhancements (i.e., improvements) intro-
duced by the Unix Fast File System (FFS) in 1984.

(c) (4 marks) A Unix file system can run out of space in at least two distinct ways. Explain
how each could occur.

(d) (2 marks) Suppose that a directory /usr/ming/fun contains exactly three different
files, named foo1, foo2, and foo3. Each is a regular file, with distinct contents and
size. Suppose that the owner of these files now issues the following (ordered) list of
commands in this directory:

ln foo1 foo4

/bin/rm foo3

cp foo4 foo5

mkdir cellar

mv foo2 cellar

What would be the result of an ls -l following these commands?
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General System Utilities

14 15. The following questions discuss the wonders of Linux programming.

(a) (8 marks) The Linux operating system and programming environment offers a rich
mixture of tools and utilities for systems programming, some of which are available at
the shell (i.e., command line), some of which are available at the system library level,
and some of which are availabe as (kernel) system calls. Clarify what is meant by each
of these “levels” (i.e., command line shell, library, and system call), giving an example
of each. Why is this mix of functionality useful?

(b) (6 marks) What are the main steps required to add a new system call to Linux 2.6.24
in UML?

*** THE END ***

9


