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Part I: Completion: Fill the blanks with one or more words that best complete the sentence. [20]

1. _______________ queueing, round robin, first come first served, or first in first out is a form of scheduling where each process waits its turn.

2. _______________ Windows is a Microsoft operating systems with a graphical user interface; versions include 3.1, 95, 98, Me, NT, 2000, XP

3. _______________ Plug and Play (PnP) is a Microsoft Windows standard for automating and simplifying the installation and configuration of device drivers after a hardware device has been installed.

4. _______________ UNIX is a multi-user time-sharing operating system; most versions are based on AT&T System 5 and Berkeley Software Distribution

5. _______________ deadlock is a situation where one or more processes is waiting for an event that will never occur and can only be caused by another of the waiting processes.

6. _______________ mutual exclusion is a situation where only one process may access a resource at a time.

7. _______________ fork is a UNIX system call that makes an exact copy of the current process; both processes then continue to execute independently.

8. _______________ spooling is to put files in a queue for later processing, e.g. controlling output of jobs to a printer or other I/O devices

9. _______________ compression uses codes to store repeated information to save memory or disk space.

10. A(n)  _______________ system call is a frequently used low level operating system function, available to programmers in high-level languages, asking the operating system to perform a service

11. A(n)  _______________ (symbolic) link is a special type of Unix file which refers to another file by its pathname, created using the command “ln –s”

12. A(n) _______________ monitor is a built-in function or feature of a programming language that helps programmers provide mutual exclusion without having to worry about low-level details.

13. A(n) _______________ segment is a collection of pages in a memory management system, or a part of an executable program that can be relocated by the operating system.

14. A(n) _______________ RAM disk is a part of memory used like a small, high performance physical disk.

15. A(n) _______________ sector is a physically marked part of a disk track storing 512 bytes of data.

16. A(n) _______________ application program(ming) interface (API) is a set of functions used by programmers and acts as an interface by which an application program accesses operating system services.

17. A(n) _______________ daemon is a UNIX program that performs operating system services, owned by the system but runs outside the kernel, at user level.

18. A(n) _______________ access control list (ACL) is an operating systems service allowing a file to be accessed by named lists of users and groups, rather than a single user or group.

19. A(n) _______________ batch process is a non-interactive process which executes without stopping for interaction or input by the user.

20. A(n) _______________ graphical user interface (GUI) uses pictures rather than just words to represent the input and output of a program; generally includes use of windows, icons, mouse and pointer (WIMP)

Part II: Definition: Define any ten of these OS terms. Clearly show your choices. [20]

BIOS, a library of basic input and output hardware functions or system calls stored in read-only memory

directory, a node in a hierarchical file system which contains zero or more other nodes (files or other directories)

DLL, a Windows shared library; shared code which can be used by several running programs simultaneously and linked at run time; saves disk space and RAM

FAT, component of an MS-DOS or Windows 95 file system which describes the files, directories and free space on a hard disk or floppy disk

file, an element of data storage in a file system; a single sequence of a finite number of bytes kept in a directory on non-volatile storage. The file system stores its name and path and other attributes

interrupt, hardware signals sent to CPU by connected devices; an input found on many processors which causes the processor to suspend normal instruction execution temporarily and to start executing an interrupt handler routine. Some processors have several interrupt request inputs allowing different priority interrupts

locality of reference, if one location is read then nearby locations (particularly following locations) are likely to be read soon afterwards; characteristic of modular, object-oriented code; requires few disk accesses so good performance

operating system, A set of programs to assist human operators with controlling and operating a computer system. Important functions include program management and process scheduling, memory management, file and disk management, Input/Output device control, user interface, and user account and security management

paging, only single pages are swapped between physical memory and virtual memory

RAID, a set of specifications and techniques for secondary storage that use more than one disk for improving read and/or write performance and data reliability. Techniques include mirroring, striping and parity checking

shell, command-line interface or command interpreter used to pass user commands to an operating system; examples are the c shell (csh) and the Bourne shell (sh)

transparency, something happens without anyone needing to know the details about how it happens, simplifying systems for users and programmers, an advantage of encapsulation and modular design
Part III: Short Answer [50]

A. Answer all of the following questions. [25]

1. List three measures of hard disk performance. [3]

Seek time, rotational speed or latency, transfer time or rate

2. List three physical properties of a hard drive that determine its capacity. [3]

Bytes per sector, sectors per track, tracks per disk, number of platters or heads

3. Give one advantage and two disadvantages of small disk cluster sizes. [3]

Advantage: Less cluster space is wasted by small files (less internal fragmentation)

Disadvantage 1: More disk accesses; poorer performance

Disadvantage 2: More FAT entries take more disk space and are slower to search

4. List two reasons why a disk might have more than one partition. [2]

Separate OS, application software, and data

Different OS in each partition

5. What functions are performed by DOS chkdsk, Windows scandisk and UNIX fsck? [4]

Check: allocation unit size, used/free space

Fix: marks bad sectors, frees lost chains

6. What is the danger of disk caching, and what can be done to minimise the damage? [2]

If computer loses power, memory is erased and cache contents are lost if not saved to disk

Periodically flush cache to disk (permanent storage)

7. What is the difference between a relative and absolute path? Give an example of each. [4]

Relative paths start from working directory, e.g. myfolder/myfile.txt

Absolute (full) paths names start from root, e.g. /home/user1/myfolder/myfile.txt

8. Give two examples of uses of signals. [2]

SIGFPE is floating point exception e.g. divide by 0

SIGSEGV is segment/memory address violation

Pressing Ctrl-C sends SIGINT (terminal-initiated)

SIGTERM is sent by a user process

SIGKILL is only signal that cannot be trapped

9. Why is a semaphore better than a simple Boolean flag? [2]

Wait is like a single test-and-set instruction: indivisible, cannot be interrupted, therefore safe

No “busy waiting”: waiting processes are blocked, others are scheduled

Can be used to reserve more than one resource: Value of semaphore indicates the quantity available

B. Answer any five of the following questions. Clearly show your choices. [25]

1. List some of the main types or categories of operating systems. [5]

Single vs. multiple user

Single vs. multiple processor

Single vs. multiple task

Monolithic vs. microkernel

Microcomputer vs. mainframe

Batch vs. online vs. real-time

2. Explain common conventions and restrictions used in file names. [5]

Some operating systems use extensions to indicate file types

Some operating systems use . to separate filename and extension

Some operating systems are case sensitive, others are not

filename length is restricted to a number of characters (DOS 8+3, UNIX 14, Windows 255, etc.)

/ or \ character is reserved for directories including the root

. and .. are often used for current and parent directories

* and ? are used for wildcards

>, < and | are used for redirection and pipes

3. Compare the goals and algorithms of process scheduling and disk access scheduling. [5]

Both have goals of fast performance (no thrashing) and fairness (no starvation)

Both use some form of queueing or polling 

Disk scheduling depends on physical structure and operation of disk

Process scheduling depends on a greater number of variables and components 

4. Outline the structure of a UNIX inode. [5]

owner, group, permissions, date/time stamps

file size, file type

number of links to the file (reference count) 

13 pointers to data and index blocks

first 10 pointers are direct (data blocks), provides direct access for small files <5K

last 3 pointers are indirect; allows storage of very large files

5. List some methods processes can use to communicate with each other. [5]

Signals

Messages

Shared memory

Pipes

Sockets

Remote procedure call

DDE/OLE

6. What types of locking are used in databases, and for what purposes? [5]

File lock

Only necessary when whole file is being processed

Other processes cannot access any part of file

Write lock

Only necessary when record is being written to

Other processes cannot read or write to the record

Read lock

Other processes can read but not write to the record

7. Describe some measures that can be taken to address the problem of deadlock. [5]

Prevention: prevent conditions that may lead to deadlock

Avoidance: dynamically predict possibility of deadlock

Detection: periodically look for deadlock

Recovery: abort processes, preempt resources or roll back to last checkpoint

8. List some types of security features that are commonly provided by operating systems. [5]

User IDs and passwords; BIOS password

File and directory owners, access permissions and access control lists

Protected mode kernel; memory protection; modular micro-kernel

Part IV: Longer Answer: Use your knowledge of operating systems to explain in detail. [10]

A user types a document in a text editor, saves it, closes it and later re-opens it. What operations does the operating system perform and what resources does it use?

The text editor is a process which requires memory management.

When the file is saved, the operating system writes the text file in memory to disk.

Disk accesses must be scheduled and are often cached.

A system call is used to request each disk read or write.

The I/O control system contacts the device driver which controls the hard disk.

When the file is closed, it is removed from memory.

When the file is opened, the disk must be read and the text file copied from memory to disk.

Resources used include the processor, main memory and disk.
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