ICT Chapter 11 Computer System
1.
For a computer system, it has many components, they include:
	
	Components
	Examples

	1
	Motherboard
	LGA 775, 2 x DDR3 1066/1333MHz


	2
	CPU
	Intel E5700 socket 775, Dual Core 1.2GHz, 2M Cache


	3
	RAM
	Kingston 2GB 1600MHz, DDR2


	4
	Display card
	ATI, 256MB DDR2, PCI-E


	5
	Hard drive
	SATA II / 2TB / 32MB, 7200 rpm


	6
	DVD drive
	8X, 16X


	7
	Sound card
	

	8
	Monitor
	Dimension: 18.5" Contrast Ratio: 1000:1 Aspect Ratio: 16:9 Response Time: 5ms Resolution: 1366x768 Brightness: 250cd/m2


	9
	Printer
	33 ppm(black) / 27 ppm(colour), 600 x 1200dpi, USB2.0, 128 MB


	10
	Scanner
	600 dpi, USB2.0, 8 ppm, 468 x 347 x 300 mm



2.
CPU executes the instructions of a computer program and process data. It communicates with other devices in the computer system through bus lines.
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The processing power of the CPU usually determines the overall performance of a computer.
The major components of a CPU are the 



 and 


.
2.1.
ALU (Arithmetic and Logic Unit)

CPU is characterized by its computational power, i.e. power to handle arithmetic and logical operation. Arithmetic operations include +, –, (, (. Logical operations include AND, OR, NOT (and NAND, out syllabus).

Example:

	
	Logical Operation
	Result (TRUE or FALSE)

	1
	(16 > 13) AND (NOT (16>=16))
	

	2
	(A > B) OR (B >= A)
	

	3
	NOT (A = A + 3) OR (A = B)
	

	4
	(A = A – 3) AND (A <> A – 1)
	


2.2
CU (Control Unit)

It interprets the program instruction and executes the instruction. It also monitors and coordinates all I/O (Input / Output, like mouse, monitor, keyboard etc) operations.
2.3
Registers


It is the memory units inside a CPU that provide storage space for ALU and CU.

Below shows some examples that make use of registers.
	Program Instruction
	Explanation

	LOAD AX, 8
	Store 8 in register AX.

	ADD BX, CX
	Add the value stored in CX to that in BX, and store the sum in BX.

	STORE ANS, AX
	Store the data in register AX to the main memory address variable ANS


Exercise: Describe what has been done by the following operations.

	Program Instruction

	LOAD AX, DATA1

	STORE TEMP, AX

	LOAD AX, DATA2

	STORE DATA1, AX

	LOAD AX, TEMP

	STORE DATA2, AX


3.
System bus

It is a physical wiring that connects the various components of a computer system. There are three different buses. They are 





, 




 and 





 .
3.1
Data bus
To run a program, there should be many different kinds of data, like what to do and how to do, these kinds of information is called INSTRUCTION. Also, computer would perform a lot of computation, so, basically it has to do with binary information and we call it DATA.
Nowadays, the data bus is around 64 bits, i.e. there are altogether 64 wires that connect the CPU and the RAM. A program code is usually stored in the RAM as soon below:

	1
	INSTRUCTION1
	DATA1

	2
	INSTRUCTION2
	DATA2

	3
	INSTRUCTION3
	DATA3

	4
	INSTRUCTION4
	DATA4

	:
	:
	:


Now, think of a computer with data bus 10 bits, 5 bits are used as the INSTRUCTION and it spares 5 bits to store the DATA it is going to process. Then, the question is:
How many different command / instruction (examples like LOAD, STORE etc.) that this computer can provide?






































To operate a simple step like: LOAD <<a specific address data in RAM>>, its binary form would look like:

	1
	0
	0
	1
	1
	0
	1
	0
	0
	1

	LOAD
	Data at address 9


Now, suppose that each address represents 1KB of RAM memory in this computer, then, what is the maximum capacity for this computer?

3.2
Address bus

It is used to transfer the source address or the destination address of data.
3.3
Control bus

It is used to indicate the direction of the data transfer and coordinate the timing of the event during transfer.
3.4
Bus width
The size of a bus is called the bus width which determines the number of bits of data the computer can transmit at a time. For example, a 64-bit data bus can transmit 64 bits of data at a time. The larger the bus width, the more data it can transfer at one time.
3.5
Peripheral bus

Apart from system bus, components are interconnected through peripheral buses. Some of them are in serial mode (like USB, PCI-E, etc.) and some of them are in parallel mode (e.g. PCI), these kinds of peripheral buses are mainly used in I/O operations.

3.6
USB (Universal Serial Bus)

It provides “Plug and Play”.
Its data transmission rate is as high as 480 Mbps.

4.
Machine cycle
A machine cycle is the process of executing an instruction in a CPU. A machine cycle may contain a number of sub-cycles. 
A sub-cycle is the basic operation in the CPU. It includes
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	Fetch
	Read the next instruction from the main memory (RAM) into instruction Register (IR).
An instruction is in the form of 
Form

<Operation Code>

<Operand>

Description

Built-in Command code

Operation Data

Example

10011001

0011100111

This process is called Fetching data from RAM to CPU.

	Decode
	Identify the operation code and operands in an instruction.
DECODE 100110010011100111 INTO

OPERATION: 10011001
<- action
OPERAND: 0011100111
<- data

	Execute
	Interpret the operation code and perform the required operation.
e.g. Interpret 10011001 AS INC and

Interpret 0011100111 AS the RAM address

INC represents “Increase the value in the RAM variable by the value 1”

Then, the CPU executes the operation.


Example on the textbook (P.16)
	All instructions of a 24 bit computer system have the same structure as follows:

Operation code

Operand 1

Operand 2

6 bits

8 bits

10 bits

a)
Assume each operation code has a unique bit pattern and represents a specific command. How many different commands can be represented?

b)
For the instruction 



LOAD  AX,  m   where m is a binary number


What is the maximum possible value of operand m?




4.1
Interrupt Sub-cycle

At the end of the execution of an instruction, the CPU detects whether an interrupt has occurred. If an interrupt is needed to be served, the CPU saves the current process status and handles the interrupt immediately. One of the most well-known hardware interrupt is Ctrl+Alt+Delete which is very useful in getting out of some malfunctioned programs.
5.
Measurement of CPU speed
5.1
Clock rate (Unit Hz, usually GHz)
For a CPU with clock rate 4GHz, how many clock cycles it can perform in a second?

Is the following statement correct?
A CPU with 3.2GHz clock rate that means it can perform 3.2x109 instructions in a second.
5.2
Word length
The word length of a CPU refers to the number of bits of data and instructions the CPU can handle at a time. The longer the word length, then,

· More data can be processed in one time

· More instructions can be included in the instruction set

5.3
Number of cores
Apart from clock rate and word length, number of cores in a processor will significantly affect the computational performance of a CPU. 

A dual core CPU means a processor has two interconnected cores working hand-in-hand to provide better performance that include decoding, instruction execution. 

A Quad core processor contains four interconnected CPU cores.

	Exercise:

Which of the following CPU has a better computational power?

(i)
CPU (3.2 GHz)

(ii)
CPU (1.8 GHz, Dual core)




6.
Main Memory

6.1
RAM (Random Access Memory)

RAM is supposed to store temporary data such as data or instructions of application software and the operating system. i.e. When you are to open an Excel file in your USB drive, then, you have load the application program stored in your hard disk into RAM and then, load the data from your USB disk to RAM also.
Since it is to store temporary data, so, unlike ROM, data in RAM can be changed.

RAM is




, that is, the contents of RAM disappear instantly after the computer is turned off.

The speed between RAM and CPU is very fast.
There are two main streams of RAM technology, they are:

DRAM (Dynamic RAM, example DDR, DDR2, DDR3), SRAM (Static RAM, example CPU cache, PDA)

Exercise: Page 19.
6.2
ROM (Read-only Memory)

ROM is supposed to store permanent information supplied by the manufacturer. It contains bootstrap program (program to boot up a computer). It has to be non-




 since its data cannot be destroyed right after turning off the computer. There are some variants of ROM, such as EPROM or EEPROM, in which data stored can be changed.
Flash memory card is an example of EEPROM, its stored data will not be erased even no electricity is provided.
6.3
Cache Memory

Cache memory is a high-speed memory which stores data and instructions. It is present in CPU (or even a hard disk). Usually, CPU involves lots of calculation of which the data is mainly stored in RAM. To speed up the process, CPU will store instant result in the Cache which resides inside the CPU.
Class Practice to know more about how CPU performs simple operation:
In your textbook, P.22, get to the URL: http://www.acs.ilstu.edu/faculty/javila/lmc/

Follow the steps from page 22 to 25.

Then make use of the following code, explain what the purpose of this codes is.

	00 IN;

01 STA 21;

02 IN;

03 STA 22;

04 ADD 21;

05 STA 23;


	06 OUT;

07 LDA 21;

08 SUB 22;

09 SKN;

10 JMP 12;

11 JMP 14;


	12 OUT;

13 HLT;

14 LDA 22;

15 SUB 21;

16 OUT;

17 HLT;



Write a code segment such that it will give a maximum number for 3 numbers.
	00 IN;

01 STA 31;

02 IN;

03 STA 32;

04 SUB 31;


	05 SKN;

06 JMP 09;

07 LDA 31;

08 JMP 10;

09 LDA 32;


	10 STA 33;

11 IN;

12 STA 34;

13 SUB 33;

14 SKN;


	15 JMP 18;

16 LDA 33;

17 JMP 19;

18 LDA 34;

19 OUT;




ICT Chapter 12 Input and Output Devices
1.
Input devices include keyboard, point device like 



, scanners, optical readers like 








, microphone, digital camera and digital video recorder.
	
	Examples

	Keyboard
	· QWERTY keyboard

· Ergonomics keyboard

· Wireless keyboard



	Pointing devices
	· Mouse (Mechanical mouse, Optical mouse)

· Trackball

· Touchpad

· Joystick

· Digitizing Tablet

· Touch screen  (Multi-touch)

· Writing board

*Pointing device is important in the environment of GUI 
















	Scanner
	Useful in OCR 









.


	Optical readers


	· Bar code reader (ordinary bar code, 2D bar code)

· Optical Mark Reader (It is useful in collecting data like multiple choice questions, lottery tickets, etc.)

· Fingerprint scanner



	Magnetic tape reader
	· A magnetic stripe card is a type of card capable of storing data by modifying the magnetism of tiny iron-based magnetic particles on a band of magnetic material on the card. The magnetic stripe, sometimes called swipe card or magstripe, is read by physical contact and swiping past a magnetic reading head.
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 [image: image4.png]o track s 3375 £ 110






	Smartcard reader
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13.2.2 Hard Disks E
A hard disk consists of one or more circular disks, called platters, which are
made of aluminum, glass or ceramic with a magnetic coating. Similar to the
floppy disk, each side of the platter consists of a large number of tracks which
are further subdivided into sectors. A read/write head is responsible for
accessing the data on one platter surface. To access the data, the access arm
moves the read/write head on the platters, and the drive then rotates the
platters to the proper position. This way of accessing data is called direct
access. Since all the heads move in and out at the same pace, they are always
positioned on the same track numbers. All the tracks with the same track
number form a cylinder.

Fig.13.5 A hard disk Fig. 13.6 Read/write head and access arm of a hard disk

The platters together with the read/write heads are sealed in a metal case to
keep dust and moisture out.
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Contacted smartcard with chips inside



	RFID
	· Radio-frequency identification (RFID)
· Contactless smartcard (Octopus card)

· It is a technology that uses radio waves to transfer data from an electronic tag, called RFID tag or label, attached to an object, through a reader for the purpose of identifying and tracking the object.
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	Microphone


	· Speech recognition system

P.46

	Visualizer
	· Auto focus

· Freeze image
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	Class work:

1.
The most suitable device for processing 25,000 multiple-choice answer sheets is

A.
Optical character recognition reader
B.
Optical mark recognition reader

C.
Magnetic ink character recognition reader
D.
Image scanner 

2.
Which of the following are toggle-key(s)?

(1)
Enter key


(2)
Num-lock key


(3)
Escape key

A.
(2) only
B.
(3) only

C.
(1) and (2) only
D.
(2) and (3) only
3.
Previously, credit card used magnetic strip, now most of them changed to contacted smartcard with chips. Please state the advantages.

Since magnetic strip data is in magnetic format, so, it can be changed or copied easily. 

On the other hand, data in the chips cannot be changed easily and hence it is more 

secure. Also, data in the smartcard chip can be encrypted while encryption in the 

magnetic strip is not common.




2.
Output devices include VDU 





 , speakers, printers and video projectors.
	VDU


	CRT monitor

LCD monitor

*Quality depends mainly on its resolution (pixels), dot pitch, refresh rate

 and contrast ratio.

There are usually two kinds of connection port for LCD display, they are D-sub and DVI.

D-sub
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DVI
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Which of the connection port will give a better quality image? Why?

There are two displays, which may probably give a higher quality?

A: dot pitch (200um)

B: dot pitch (100um)

Ans: 




Reason: 













What is the common refresh rate for a CRT monitor?

A)
40Hz

B)
60Hz

C)
90Hz
Ans:







	Printer
	The performance of a printer is usually measured by:

· dpi

· ppm

Different type of printers:

A.
Dot-matrix printer 
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B.
Inkjet printer
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C.
Laser printer
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D.
Thermal printer
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E.
Plotter
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F.
Multifunctional printer
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	Video projector
	A projector is specified by its 

· brightness (ANSI lumens, e.g. 3000 lumens)

· resolution (e.g. 1024x768)



3.
More on printers: Matching
	A.
Dot-matrix printer
B.
Inkjet printer
C.
Laser printer
D.
Thermal printer
E.
Plotter
F.
Multifunctional printer

	i.
Line printer 









ii.
Page printer 









iii.
Contains color ribbons 







iv.
Suitable for multiple receipts 





v.
Use ink cartridge 

vi.
Use toner
vii.
Suitable for heavy duty 







viii.
Suitable for producing banner 





ix.
Contain fax feature 







x.
No need to worry about running out of ink




xi.
Running cost is rather low 
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Since a computer can connect more than one printer in a network, so, we may set a suitable default printer and may select another when needed.

4.
Share a printer in a network

To share a printer in a network, there are two common scenarios.

	Scenario 1: 
A printer is attached to workstation 2, then, the computer shares the printer to whole the network.

[image: image15.png]am below shows a computer network in a new supermarket.
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	Scenario 2:
A printer is connected to a switch. Then, this printer is shared to the whole network.
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Advantages of scenario 1: 

Advantage of scenario 2: 

5.
Daily application examples:

	Application
	I/O peripherals

	POS (Point of Sale Terminal)
	Input:

Output:



	ATM


	Input:

Output:



	Cheque Deposit Machine
	Input:

Output:



	SOHO
	Input:

Output:



	Conference Room
	Input:

Output:




Exercise:
1.
Which type of printer is most suitable for home office?

A.
multifunction printer




B.
dot-matrix printer

C.
ink-jet printer






D.
laser printer

2.
Which of the following devices can be connected to the USB port of a computer?

(1)
Printer


(2)
Scanner


(3)
CRT monitor

A.
(1) only







B.
(1) and (2) only

C.
(1) and (3) only





D.
(1), (2) and (3)

3.
Which of the following statements is not always true?

A.
Some peripheral devices can be powered off by a computer.

B.
When a peripheral device is in use, data are transmitted between the device and a computer.

C.
Keyboard is an example of peripheral device.

D.
All peripheral devices are physically connected to a computer.

4.
Which of the following input devices is best used in the POS terminal of a small restaurant?

A.
keyboard







B.
touch screen

C.
mouse







D.
graphic tablet

5.
Which of the following statements is not true?

A.
CRT monitor have a larger viewing angle than LCD displays.

B.
CRT monitors consume less electricity than LCD displays.

C.
The refresh rate of CRT monitors is higher than LCD displays.

D.
The contrast ratio of CRT monitors is better than LCD displays.

6.
Which of the following printers is most suitable for printing 3-ply invoices?

A.
dot-matrix printer





B.
inkjet printer

C.
laser printer






D.
direct thermal printer

7.
Which of the following statements about a printer with memory is not true?

A.
The memory can be overwritten.

B.
After sending a document to the printer, the computer will be free to do other jobs.

C.
The printer can print faster.

D.
The printer will continuous to print even after the computer is turned off.

8.
Which of the following devices can be used in making computer graphics?




(1)
Digital cameras.


(2)
Optical character recognition systems.


(3)
Image scanners.

A.
(1) only 







B.
(1) and (3) only 


C.
(2) and (3) only 





D.
(1), (2) and (3)

9.
Which of the following device(s) is/are used in the automatic teller machine (ATM)?

(1)
Keyboard


(2)
Visual Display Unit


(3)
Bar Code Scanner

A.
(1) only







B.
(2) only

C.
(1) and (2) only





D.
(1), (2) and (3)

10.
Which of the following devices has both input and output capability?

A.
scanner







B.
touch screen

C.
mouse







D.
touchpad

11.
Which of the following is not a function of an all-in-one printer?


A.
taking digital photo




B.
reading flash card


C.
scanning






D.
facsimile (fax)

12.
Which of the following is used to measure the quality of a printer?


A.
dpi (dot per inch)





B.
ppm (page per minute)


C.
inch








D.
number of inks

13.
Which of the following belong(s) to pointing devices?

(1)
keyboard 

(2)
mouse 


(3)
touch screen

A.
(1) only







B.
(2) only

C.
(1) and (2) only





D.
(2) and (3) only

14.
Which of the following can read data directly without transcription error?

(1)
magnetic card reader 


(2)
minikeypad

(3)
normal keyboard

A.
(1) only







B.
(2) only

C.
(1) and (2) only





D.
(2) and (3) only
15.
Which of the following devices is/are needed for OCR?

(1)
scanner 


(2)
printer 


(3)
microphone

A.
(1) only







B.
(3) only

C.
(1) and (2) only





D.
(2) and (3) only

ICT Chapter 13 Secondary Storage
1.
Unlike RAM, secondary storage device is not 




. That is, stored data will be retained even the power is turned off.

2.
Loading and Saving process

LOADING

From Secondary Storage to Main Memory
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A secondary storage device is used to store data, operating system and
application software on a computer system. It is also called backing storage.
The storage medium is non-volatile, which means that the stored data is
retained even when the power is turned off.

When the CPU requests for data, the data must be first loaded from the

secondary storage device into the main memory before they can be executed
by the CPU (Fig. 13.1).

@ lssue a read instruction.

Secondary storage
device

® Load data into @ Load data and
the main memory. continue execution.

Main memory
Fig. 13.1 Reading data from a secondary storage device
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SAVING

From Main Memory to Secondary Storage
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Also, the CPU has to store data in the main memory before the data can be
written into the secondary storage device (Fig. 13.2).

@ Issue a write instruction.

Secondary storage
device

-
@ Write data into @ Store data into
the secondary storage. the main memory.

Main memory
Fig. 13.2 Writing data into a secondary storage device

13.1.1 The Speed of a Secondary Storage Device

The speed of a secondary storage device is measured by its access time and
data transfer rate.
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3.
The speed of a Secondary Storage is measured by 







 and 






.
	Access Time
	Average time taken for the device to search and read the required data on the storage medium.

e.g. 12 ms



	Data transfer rate
	Data to and from main memory and the secondary storage.

e.g. 480 Mbps




4.
Type of storage devices

Magnetic storage device
	Floppy disk
	
Capacity: 1.44 MB

Easy to have physical damage

P.73 example 1

	Hard disk
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13.2.2 Hard Disks E
A hard disk consists of one or more circular disks, called platters, which are
made of aluminum, glass or ceramic with a magnetic coating. Similar to the
floppy disk, each side of the platter consists of a large number of tracks which
are further subdivided into sectors. A read/write head is responsible for
accessing the data on one platter surface. To access the data, the access arm
moves the read/write head on the platters, and the drive then rotates the
platters to the proper position. This way of accessing data is called direct
access. Since all the heads move in and out at the same pace, they are always
positioned on the same track numbers. All the tracks with the same track
number form a cylinder.

Fig.13.5 A hard disk Fig. 13.6 Read/write head and access arm of a hard disk

The platters together with the read/write heads are sealed in a metal case to
keep dust and moisture out.
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Access time is mainly determined by drive rotational speed.

Also it is affected by a number of factors like

· Number of platters

· Cache

· Number of cylinder



	Magnetic tape
	It’s mainly used for backup purpose.

It is in the mode of sequential access. I.e. you cannot restore a particular file unless you fully restore the backup system.


Optical storage device

	CD-ROM
	Storage: 630 ~ 750MB

The data transfer rate of a 50x CD-ROM

= 7.5 Mbps

	CD-R, CD-RW
	CD-R, recordable, once only

CD-RW, rewritable, many times



	DVD
	DVD+R, DVD-R

DVD+RW, DVD-RW

DVD-RAM

A single side single layer DVD can have storage up to 4.2 GB.

A double side double layer DVD can have storage up to 17GB.



	HD DVD and Blu-ray
	HD DVD (15GB, single layer)

Blu-ray (25GB, single layer)




	
	CD
	CDR
	CDRW
	DVD
	DVDR
	DVDRW

	CD-ROM Drive
	
	
	
	
	
	

	CD-RW Drive
	
	
	
	
	
	

	DVD Combo Drive
	
	
	
	
	
	

	DVD-ROM Drive
	
	
	
	
	
	

	DVD-RW Drive
	
	
	
	
	
	


Memory card

Examples include SD card, Micro-SD, etc. 

To be read in a computer, usually, it requires a memory card reader. When connected to a computer, it usually appears as an external drive.
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USB Flash drive

Sometimes, we can call it “thumb drive”. Like memory card, they are flash memory, i.e. with a media of semi-conductor. However, unlike memory card, it requires no external reader. For security reason, some flash drive will have features like data encryption by using password or fingerprint identification system.
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SSD and Hybrid hard drive

A solid-state drive (SSD) or an electronic disk is a data storage device that uses solid-state memory to store persistent data with the intention of providing access in the same manner of a traditional block i/o hard disk drive. 
SSDs are distinguished from traditional magnetic disks such as hard disk drives (HDDs) or floppy disk, which are electromechanical devices containing spinning disks and movable read/write heads. 
In contrast, SSDs use microchips which retain data in non-volatile memory chips and contain no moving parts. 
Compared to electromechanical HDDs, SSDs are typically 
· less susceptible to physical shock, 
· silent, 
· have lower access time and latency, 
· but are more expensive per gigabyte (GB). 
SSDs use the same interface as hard disk drives, thus easily replacing them in most applications.
A hybrid drive combines the features of an HDD and an SSD into one unit, containing a large HDD, with a smaller SSD cache to improve performance of frequently accessed files. These can offer near-SSD performance in most applications (such as system startup and loading applications) at a lower price than an SSD. These are not suitable for data-intensive work, nor do they offer the other advantages of SSDs.
Drilling Exercise:

1.
What is a cylinder in a hard disk?

A.
a band that forms a full circle on the hard disk surface

B.
a small arc that breaks the tracks

C.
the location of a single track through all plates

D.
the smallest unit of a disk space

2.
Which of the following is NOT an advantage of a memory card?

A.
portable






B.
less susceptible to environmental damage

C.
quiet







D.
sequential access

3.
Which of the following is best used in storing users’ data for future reference?

A.
Flash memory






B.
RAM

C.
ROM







D.
CMOS

4.
Which of the following is a non-magnetic secondary storage device?

A.
Floppy disk






B.
DVD-RAM

C.
Hard disk







D.
Magnetic tape

5.
How many megabytes (MB) are there in four gigabytes (GB)?

A.
1024







B.
2048

C.
4096







D.
8192

6.
Which of the following is/are non-erasable storage medium?

(1)
Floppy Disk


(2)
CD-R


(3)
Read-Only Memory (ROM)

A.
(1) and (2) only





B.
(1) and (3) only

C.
(2) and (3) only





D.
(1), (2) and (3)

7.
RAM, hard disks and CD ROMs are common storage devices found in personal computers. The capacities(容量) of these devices, arranged in ascending order, is:


A.
CDROM, hard disk, RAM



B.
CDROM, RAM, hard disk

C.
hard disk, RAM, CDROM



D.
RAM, CDROM, hard disk

8.
Which of the following devices can be randomly/directly accessed?



(1)
floppy disks


(2)
hard disks


(3)
magnetic tape

A.
(2) only







B.
(1) and (2) only


C.
(2) and (3) only





D.
(1), (2) and (3)

9.
A computer system needs a secondary storage device (裝置) because



(1)
the price of main memory is high and its capacity is limited.




(2)
the content in main memory is lost when the computer is powered off.


(3)
the secondary storage can be used to backup important data.


A.
(1) only







B.
(1) and (2) only


C.
(2) and (3) only





D.
(1), (2) and (3)

10.
Which of the following give(s) softcopy?

(1)
LCD projector


(2)
Laser printer


(3)
Inkjet printer

A.
(1) only







B.
(2) only

C.
(1) and (2) only





D.
(2) and (3) only

11.
A floppy disk is of size 1.44 MB. Assuming that a file of size 1 GB can be split into trunks each of 1.44 MB, how many floppy disks are needed?

A.
694 






B.
695 

C.
711 







D.
712

12.
Which of the following statements is true?

A.
A CD-ROM records data on both sides.

B.
The unused area of a CD-ROM can be used to save data.

C.
A CD-ROM cannot be produced by ordinary users.

D.
A CD-ROM can only store programs.
13.
Which of the following statements is/are true for sequential access?

(1)
All data have unique address.

(2)
Data are sorted in order beforehand.

(3)
It involves comparisons with data stored in the medium.

A.
(1) only






B.
(3) only

C.
(1) and (2) only




D.
(2) and (3) only

14.
Which of the following is not a function of magnetic tape?

A.
storing video in a digital camcorder
B.
backing up data files

C.
archiving data files for future reference
D.
distributing software through mailing

15.
Which of the following storage medium is/are portable?

(1)
CD-R


(2)
magnetic tape


(3)
flash card

A.
(1) only






B.
(2) only

C.
(1) and (3) only




D.
(1), (2) and (3)

1996 CS#15 (modified)

16.
An airline company stores its ticket booking information in a file. The file will be updated immediately whenever changes of booking occur. This file should be

A.
a sequential file stored on a magnetic tape.

B.
a direct access file stored on a magnetic disk.

C.
a sequential file stored on a magnetic disk.

D.
a direct access file stored on a magnetic tape.


E.
a direct access file stored on a CD-ROM.

1996 CE #24

17.
A secondary storage device is used because

(1)
it provides nonvolatile storage;

(2)
it can store a large amount of data;

(3)
it runs at a great speed.


A.
(1) only







B.
(2) only


C.
(3) only







D.
(1) and (2) only


E.
(1), (2) and (3)

1998 CE #4

18.
What is the main disadvantage of using a CD ROM for storage?


A.
The user cannot update its contents.

B.
It is a volatile memory.


C.
It has a low data transfer rate.



D.
Its rotational speed is unstable.


E.
It can only store graphical images.

ICT Chp 14, 15 System Software, Application Software and Computer System
1.
The need of software

A computer (hardware) cannot operate without software. There are two kinds of software:







 Software and 







 Software
System software is to act as a coordinator between the application software and hardware.


1.1
Interface
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	Command line interface
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	Menu-driven interface
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	GUI


2
System Software
System software helps

· coordinates of al computer hardware

· manage system resources like CPU, RAM etc.

· provide interface between hardware and users

System software consists of 

· 








 (OS),

· 








 , 

2.1
Operating System (OS)
The process of booting up a system and open an Excel file

A.
Power Supply

B.
Bootstrap program (in ROM)

C.
Recognize and Test of the different components like CPU, RAM, disk drives etc

D.
Launch the Excel program from the disk drive to the RAM and then load the Excel file

E.
Loading of OS from disk drives to RAM

The order would be: 

 -> 


 -> 


 -> 


 -> 


 
The importance of the order is:

We cannot use any application program before 









.
There are a number of OS, they can be classified according to their features.

	
	DOS
	Windows
	Linux
	IOS

	Multi-user ?
	
	
	
	

	Multi-tasking ?
	
	
	
	

	User interface 
	
	
	
	

	Multi-processing ?
	
	
	
	

	Time sharing ?
	
	
	
	

	Types of OS*
	Desktop
	Network
	Network
	Mobile


Types of OS:Network operating system, Desktop operating system or Mobile operating system.

Basic functions of an operating system:

· Device configuration

· Memory management

· File management

· Interface platform

· Network communication management

2.2
Utility Programs
Utility programs are a group of programs designed to enhance an OS by providing a way for users to protect data files, refine the computer system and manage computer resources. Examples include: 

· Backup utility

· Data Recovery utility

· File manager

· Anti-virus software

· Program uninstaller

· File compression utility

· Disk scanning program

· Disk defragmenter

· System monitoring software

2.2.1
Disk Defragmenter

When a hard disk has been used for a long period of time, files may be fragmented and so scattered in different locations. This will slow down the read / write process significantly. A disk defragmenter is used to reorganize all the scattered data physically on the hard disk and restore each file in a contiguous location. This results in faster data access.
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2.2.2
Disk scanning program

Disk Scanner is a utility to check the hard drive for read errors. Disk read errors may be the first typical sign of the possible disk failure. It makes a raw sector read check of the hard drive and shows the result with the good and bad clusters marked. Usually, a disk scanning program will contain functions like error detection and error correction on a hard disk.
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2.2.3
System monitoring software
System monitoring software includes tools for tuning and monitoring the system performance and resources activities of CPU disks and memory. 
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2.3
Driver Program
A driver program is a small program that allows a specific peripheral device such as printer, scanner, etc, to communicate with a computer system. Typically, a driver program is developed by the manufacturer of a device.

For Microsoft windows, a feature is called “Plug and Play”, it can recognize a device by the OS instantly after the connection to the computer.

Exercise:

Tom is a student, he just bought a new USB disk drive. At the time that this USB disk drive is connected to a computer system, the drive can be used instantly without installing a driver for it. Since Tom did not install any driver for this device, he claims that using USB disk drive does not need driver. Is the statement correct?

3.
Application Software
Application software performs specific tasks for users. Application software can be classified into several categories.

	Type of application software
	Examples

	Productivity software
	· Word processing

· Spreadsheet

· Presentation software

· Database software



	Communication software
	· Email program

· Web browser

· FTP program

· Instant messaging program



	Multimedia software
	· Graphics software

· Audio editing software

· Video editing software

· Web authoring software

· CAD, computer-aided design software

· Media player software



	Entertaining and Education software
	· Electronic dictionary software

· Electronic encyclopaedia software

· Self-learning software




4.
Classification of Computers
A computer system can be classified into different categories, they include:

	Personal computer
	Desktop computer

Notebook computer

Handheld computer / smart phone



	Mainframe Computer
	Usually in banks



	Supercomputer
	Useful in weather forecasting, military purpose, etc.




5.
Characteristics of Computer system

5.1
Single-user vs Multi-user system
A computer system that allows one user at a time is called single-user system. A computer system that allows two or more users simultaneously is called multi-user system. Network servers or mainframe computer are typical examples of multi-user systems. To allow multi-user, a system has to be time-sharing system.

5.2
Batch processing
A computer system which executes batch jobs at a scheduled time automatically is called batch processing system. Examples of batch processing include: 

· salary of staffs (payroll system), 

· interests for bank account, 

· electricity fee and 

· scheduled system backup, etc.

5.3
Real-time
A real time system is a computer system that process data immediately after it has been entered. Examples of real-time processing include: 

· ATM, 

· Video conferencing, medical systems for image-guided surgery and 

· CCTV, etc.

The system down time should be minimized, so, real time systems usually contain special software and hardware for fault-recovery and system backup.

5.4
Online interactive
Usually it is done through the Internet, a server is supposed to respond the incoming requests. Examples include:

· Online ticket reservation system

· Search engines

· Online email systems
5.5
Parallel processing
A parallel computer usually consists of a number of CPUs. The memory system of a parallel computer is divided into modules that can operate independently and be assigned to different CPUs.

Although parallel processing can speed up the computation process, however, not all program can support this kind of process, especially for those process that require instructions running sequentially.

5.6
Distributed processing
In a distributed processing system, computers are interconnected and they work together to complete a task concurrently. A single task is divided into many small tasks. These small tasks are distributed to designated computers in a network for processing. The results obtained from different computers are then reassembled into the final output of the original task.

Exercise

1.
Which of the following ways can increase the storage space of a hard disk?




(1)
Defragmenting (重組) the hard disk

(2)
Compressing files




(3)
Installing anti-virus software


A.
(1) only







B.
(2) only


C.
(1) and (2) only





D.
(2) and (3) only

2.
Which of the following can be connected to the Internet?

(1)
supercomputer 



(2)
mainframe
(3)
minicomputer 



(4)
PDA

A.
All of the above




B.
None of the above

C.
(2) and (3) only




D.
(1), (2) and (3) only

3.
Which of the following account(s) for system crash?

(1)
virus attack

(2)
running too many applications

(3)
power failure

A.
(1) only






B.
(2) only

C.
(1) and (2) only




D.
(2) and (3) only

4.
Which of the following affect(s) the performance of a computer?

(1)
functionality of the operating system
(2)
number of files in a hard disk

(3)
typing speed of users

A.
(1) only






B.
(2) only

C.
(1) and (2) only




D.
(2) and (3) only

5.
Which of the following statements is true?

A.
The character codes in a supercomputer are much longer than those in a PDA.
B.
Text files produced in a PDA cannot be opened by a supercomputer.
C.
Programs written for a supercomputer can also be run by a PDA.
D.
The range of number that supercomputers can handle is greater than that of a PDA.
1997 CE#17

6.
Which of the following need not be specified when retrieving a file?


A.
the name of the file




B.
the creation date of the file


C.
which disk drive to use



D.
the names of the file directories involved


E.
All of the above should be specified.

1998 CS #16

7.
Which of the following controls the allocation and usage of hardware resources of a computer system?


A.
application program


B.
compiler


C.
text editor


D.
operating system



E.
bus

2002 CS#26

8.
Which of the following is the correct order of categories of computers from the highest computing power to the lowest?


A.
Supercomputer, Mainframe computer, Palm computer, Microcomputer


B.
Microcomputer, Minicomputer, Mainframe computer, Supercomputer


C.
Supercomputer, Mainframe computer, Microcomputer, Palm computer


D.
Mainframe computer, Microcomputer, Palm computer, Minicomputer

2002 IT#14 (modified)
9.
Arrange the following storage media with ascending order:

(1)
256MB CF card


(2)
1.44 MB Floppy disk

(3)
CD





(4)
20GB Hard disk


A.
(1) < (2) < (3) < (4)




B.
(2) < (1) < (3) < (4)


C.
(3) < (1) < (2) < (4)




D.
(1) < (2) < (4) < (3)

2003 CS#22

10.
Which of the following is not hardware?


A.
modem







B.
floppy disk drive


C.
scanner driver






D.
printer

2004 CS#22
11.
Which of the following statements is correct?

A.
The computational power of minicomputers is higher than that of microcomputers.

B.
Desktop computers are physically larger than minicomputers.

C.
Supercomputers are usually used in money transactions such as a point-of-sale system.

D.
Notebook computers weigh less than personal digital assistants (PDA).

2004 CS#23
12.
Which of the following are the major criteria to classify computers?

(1)
physical size




(2)
processing speed

(3)
feasibility to be upgraded

(4)
size of RAM

A.
(1) and (2) only





B.
(1) and (3) only

C.
(2) and (4) only





D.
(3) and (4) only

2004 IT#18
13.
Arrange the following in descending order of their speeds in data access.

(1)
a 512 KB cache memory


(2)
a 1.44 MB floppy disk

(3)
a 40 GB hard disk

A.
(3) >
(2) > (1)






B.
(3) >
(1) > (2)
C.
(1) >
(2) > (3)






D.
(1) >
(3) > (2)

2004 IT#20
14.
Which of the following storage media cannot be re-formatted?

A.
recordable compact disc (CD-R)


B.
RAM disk

C.
hard disk







D.
floppy disk

2005 CIT #13
15.
Which of the following statements about Personal Digital Assistants (PDA) is correct when they are compared to ordinary personal computers?

A.
Only small files can be stored.

B.
The operating system requires less system memory to operate.

C.
The operating system should be re-installed when the system crashes.

D.
Data must be stored in an external flash memory card.

2006 CIT #12
16.
A personal digital assistant (PDA) and a computer are connected through a cable. Which of the following task(s) is/are commonly performed?

(1)
Use the PDA to browse web pages through the computer.

(2)
Synchronise the databases of the PDA and the computer.

(3)
Install software into the PDA.

A.
(1) only







B.
(1) and (2) only
C.
(2) and (3) only





D.
(3) only

2006 CIT #16
17.
Device 1 and Device 2 are the same kind of computer device but have different configurations, as follows:

	Device 1
	Device 2

	Parallel port (ECP) enabled
	Serial port (RS-232) enabled

	128 MB ROM
	64 MB ROM

	CPU 200 MHz
	CPU 123 MHz


Which of the following statements is the most appropriate description?

A.
The data transfer rate of Device 1 is higher than that of Device 2.
B.
The physical size of Device 1 is larger than that of Device 2.
C.
Both devices can be secondary storage.

D.
A network can be built between the two devices only if a common operating system is installed.

2007 CIT #16
18.
In which of the following applications is it more appropriate to use a supercomputer?

A.
Payroll system in an international company
B.
National library system

C.
Supermarket stock-taking system


D.
Weather forecast system

2008 CIT #9
19.
Which of the following hardware specifications is not common?

A.
Hard disk – Serial ATA interface

B.
Hard disk – 7200 rpm rotational speed

C.
DVD-RW Optical drive – Serial ATA interface

D.
DVD-RW Optical drive – 7200 rpm rotational speed

2008 CIT #15
20.
Which of the following functions is not commonly built into Personal Data Assistants (PDAs)?

A.
organizing appointments and events
B.
resizing audio and video files

C.
editing documents




D.
transferring files

21.
Which of the following is/are characteristic(s) of batch processing?

(1)
interactive

(2)
multimedia

(3)
data not up-to-date

A.
(1) only







B.
(3) only

C.
(1) and (2) only





D.
(2) and (3) only

22.
Which of the following belongs to application software?


A.
disk formatting




B.
file undeletion


C.
software uninstaller




D.
home design software

23.
Which of the following applications is an example of real-time processing?

A.
temperature control of greenhouse


B.
payroll system

C.
report card printing system



D.
inventory system of a school

24.
Which of the following is not the job of an operating system?


A.
schedule program execution


B.
allocate resources to programs


C.
keep track of files on the hard disk

D.
calculate the sum of two input data

1994 CS#10

25.
In which of the following is the use of real-time processing appropriate?

A.
analyzing census data




B.
handling hotel reservation requests

C.
sorting names in alphabetical order

D.
processing transactions in a serial file

E.
receiving a data file from a remote terminal
26.
Which of the following statements about the languages of an operating system (OS) is true?

A.
An English OS can read and write both English and Chinese characters.

B.
An English OS can read and write Chinese characters only.

C.
A Chinese OS can read and write Chinese characters only.

D.
A Chinese OS can read and write both English and Chinese characters.
2000 CS#8

27.
Which of the following mode of processing systems can respond quickly to some external events? 


A.
Time sharing


B.
Batch



C.
Real time


D.
Multitasking


E.
Interactive

28.
The purpose of a file defragmenter is 


A.
to repair a corrupted file.



B.
to speed up file access of a hard disk.


C.
to combine several files.



D.
to erase unnecessary files from the hard disk.

2000 CS#30

29.
Which of the following tasks should be accomplished using an interactive system?

(1)
withdrawing money from a bank account through an automatic teller machine

(2)
sending bank statements to customers

(3)
booking airline tickets

A.
(1) only




B.
(2) only



C.
(3) only

D.
(1) and (2) only


E.
(1) and (3) only
30.
The homepage of a school consists of the school logo and both Chinese and English text. The school logo consists of several Chinese characters. Which of the following can be displayed in all OS?




(1)
the Chinese characters in the logo

(2)
the English text in the home page



(3)
the Chinese text in the home page


A.
(1) only






B.
(1) and (2) only

C.
(2) and (3) only




D.
(1), (2) and (3)

2004 CS#9

31.
After changing an application in a computer system from batch processing to real-time processing, what will the effect be?

(1)
The response time of the application will be faster.
(2)
The computer system will have a higher cost.

(3)
The application will be easier to use.

A.
(1) only







B.
(1) and (2) only

C.
(1) and (3) only





D.
(2) and (3) only

32
Which of the following is not a feature of graphical user interface?

A.
work with pointing devices


B.
cannot work with a keyboard

C.
consist of icons




D.
allow users to issue commands
33.
After a virus is detected by an anti-virus program,




(1)
the hard disk has to be formatted.



(2)
the related files will be quarantined (隔離).




(3)
the virus must have caused damages to files on the hard disk.


A.
(1) only






B.
(2) only

C.
(1) and (2) only




D.
(2) and (3) only

34.
A computer has the following software installed. Which will be the first one to be loaded to the memory when the computer is powered up?


A.
Word processor




B.
Web page browser


C.
Operating system 




D.
Email communication package
35.
A command line interface

(1)
user graphical object to replace command

(2)
is slow even for experts

(3)
requires user to memorise a set of commands

A.
(1) only






B.
(3) only

C.
(1) and (2) only




D.
(2) and (3) only

36.
A Web cam is installed in a computer, but the videoconferencing software cannot detect the Web cam. Which program should be installed?

A.
diagnostic utility




B.
device driver

C.
network operating system


D.
Web browser

37.
Which of the following operation is not done by an OS?

A.
Write protect a file




B.
Set different user rights

C.
Keeping a log on the PC



D.
Saving a word processing file

38.
Which of the following is / are system software?

(1)
Device driver



(2)
Utility software

(3)
Operating system


(4)
Database management system

A.
(1) and (2) only 




B.
(3) and (4) only 

C.
(1), (2) and (3) only 



D.
(1), (2), (3) and (4)

2001 CS #23

39.
A printer driver is a ________________.

A.
software






B.
hardware


C.
disk drive






D.
hard disk
2002 CE#29

40.
David is unable to delete a file in a directory on a hard disk.
Which of the following is a possible reason?


A.
The file is in use.


B.
The hard disk is full.


C.
There is another copy of the file in another directory.


D.
The file size is very small.

Chapter 12

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	A
	B
	D
	B
	B
	A
	C
	B
	C
	B
	A
	A
	D
	A
	A
	
	
	
	
	


Chapter 13

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	C
	D
	A
	B
	C
	C
	D
	B
	C
	A
	D
	C
	B
	D
	D
	B
	D
	A
	
	


Chapter 14, 15
Answer:

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	B
	A
	C
	C
	D
	B
	D
	C
	B
	C
	A
	A
	D
	A
	C
	C
	A
	D
	D
	B
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	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40

	B
	D
	A
	D
	B
	D
	E
	B
	E
	B
	B
	B
	B
	C
	B
	B
	D
	C
	A
	A


�





Decode





Execute








Fetch





��





��








35

