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247=2*102  + 4*101 +7*100                   
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ANN
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1
65434

N= 4
Z = 6.104+ 5.103 + 4.102 + 3.101 + 4.100 

2
342.5

Z= 3.102 + 4.101 + 2.100 + 5.10-1 



 
Z=AN.2N+AN-1.2N-1+ A1.21+A0.20+A-1.2-1+A-
2.2-2+ . 

ANN
0,1

N1

 : Z=10101.101
Z=1.24+0.23+1.22+0.21+1.20+1.2-1+0.2-2+1.2-3   =

            =     16 +0 + 4 + 1 + 0.5 + 0.125 =21.625  
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сϚϝзϫЮϜ аϝЗзЮϜ
 сТ ϸϹЛЮϜ 

рϽЇЛЮϜ аϝЗзЮϜ

0000 0 

0001 1 

0010 2 

0011 3 

0100 4 

1011 Bò11ò 

1100 Cò12ò 

1101 Dò13ò 

1110 Eò14ò 

1111 Fò15ò 

0101 5 

0110 6 

0111 7 

1000 ̿ 

1001 9 

1010  Aò10ò 

015



1
13

1 2 13 

0 2 6 

12 3 

1 2 1 

0 



1 2 55 

1 2 27 

1 2 13 

0 2 6 

1 2 3 

1 2 1 

0 

55 =(110111)2 



2

1 2 0.75 

1 2 0.5 

2 0.0 

0.75 = 0. 112 



0 2 0.125 

0 2 0.25 

1 2 0.50 

0.00 

0.125 = 0.0012 



0 2 0.2 

0 2 0.4 

1 2 0.8 

1 2 0.6 

0 2 0.2 



Octal Number System
 0,1,2,3,4,5,6,7

8
 

    0 = 000     

1 = 001 

2 = 010 

3 = 011 

4 = 100 

5 = 101 

6 = 110 

7 = 111   



1

1 8 169 

5 8 21 

2 8 2 

0 

(169)10 =  (251)8



5 8 469 

2 8 58 

7 8 7 

0 

(469)10 = (725)8



2

(11010)2

0 

     011  010                                   
3        2                                   

(11010)2 = (32)8                                    



3

  = (725)8(111010101)2

5 2 7 

101 010 111 



Hexadecimal Number System

16
0,1,2,3,4 ..A,B,C,D,E,F

A=10, B=11 , C = 12 , D=13, E=14 ,F=15



1

9 16 169 

A 16 10 

(169)10 = (A9)16               



F 16 1583 

2 16 98 

6 16 6 

Ьϝϫв:  (1563)10 = (62F)16 



2

(AF)16 = 10 *161+15 *160  =160 +15 = (175)10       

3

1101   0011   0111  0111            
D        3        7        7              



4

(1A6)16 =  (0001  1010  0110)2                    
(F 109)16 = (1111  0001   0000   1001)2        
(A2C)16  =  (1010   0010  1100)2                  



BCD : Binary Coded Decimal

BCD

9 

0,1,2,3,4,5,6,7,8,9                         
9



725 
1            7        2        5

 2
0111   0010    0101 

3

(011100100101)2 = (725)10

BCD
4 

4



 

 

 ϢϼЎϝϲвЮϜϣтжϝϪЮϜ 

ËÄęĤĖĂŜÃ ÊĪĞĎÍ ĘĪġÄĊę 
Concepts of Information 

Technology ( IT ) 
 







 ϾϝлϮ

сжмϼϦЪЮϖ 

 
 

ϤϝжϝтϠЮϜ ЬϠЧϦЂт ϝлϦϮЮϝЛв       ϣϮЮϝЛвЮϜ ϭϚϝϦж ϬϜϼ϶ϖ
)ϤϝвмЯЛв( 





Å(DATA)

ÅINFORMATION)



Data 

Processing 

Information 



 

 

 

 
 



ÅϜϞЂϝϲЮ аϸ϶ϦЂт ϤϜϼϝІϖ мϒ ϤϝЎϠж ̪ϣтϚϝϠϼлЪ ϢϼϝІшϜм мϒ ϣЎϠжЮϜ ϣтϚϝϠϼлЪЮϜ ϝлЮ дтϦЮϝϲ 
)дтϦвтЦ(: ϣϠϮмв мϒ ̪ϣϠЮϝЂ сЮϝϦЮϝϠм пвЂϦ иϺк ϤϝжϝтϠЮϜ )ϤϝжϝтϠ ϣтвЦϼ ϣтϚϝжϪ( ϸЦм ϱЯАЊϒ пЯК 

ϣтвЂϦ аЦϼЮϜ сϚϝжϪЮϜ аЂϝϠ )BIT(̪ ЬϪвтм оϸϲϖ дтϦЮϝϲЮϜ дтϦтϚϝϠϼлЪЮϜ )̪ϞЮϝЂ ϞϮмв( м сϦЮϜ аϦт 
ϝкϼтЂУϦ дтϾвϼЮϝϠ )̷̪ ̸( пЯК ϞтϦϼϦЮϜ. ЬϝϪвЪ: РϼϲЮϜ )ϒ( ЬϪвт ϣПЯϠ ϞЂϝϲЮϜ ϢϼмЊЮϝϠ 

)̸̸̷̷̷̸̸̷(. 

Åм аϸ϶ϦЂϦ ϤϝϲЯАЊвЮϜ ̪ϣтЮϝϦЮϜ ϣЮъϸЯЮ пЯК ϤϝКмвϮв аϝЦϼцϜ ϣтϚϝжϪЮϜ: 

•ϤтϝϠЮϜ )Byte(: ЬϪвт ϣЛЂ )̿( аϝЦϼϒ ϣтϚϝжϪ ϝвϖ Рϼϲ сϚϝϮк ϸϲϜм мϒ аЦϼ рϼІК ϸϲϜм мϒ 
оϸϲϖ ϤϝвыЛЮϜ. 

•ϤтϝϠмЯтЪЮϜ )K.Byte(: ϤтϝϠмЯтЪЮϜ ϸϲϜмЮϜ дв РЮϒ м ϣЛϠϼϒ м дтϼІК ϤтϝϠ )̸̷̹̻ ϤтϝϠ(  
. 

•ϤтϝϠϝϮтвЮϜ )M.Byte(: ϤтϝϠϝϮтвЮϜ РЮϒ м ϣЛϠϼϒ м дмϼІК дв ϤтϝϠмЯтЪЮϜ )̸̷̹̻ 
ϤтϝϠмЯтЪ( рϒ йжϒ рмϝЂт )̸̷̹̻Ĭ̸̷̹̻ ϤтϝϠ( м Ͼвϼт йЮ ϢϸϝК ϾвϼЮϝϠ)M.B(. 

•ϤтϝϠϝϮтϮ )G.Bbyte(: ϤтϝϠϝϮтϮЮϜ РЮϒ м ϣЛϠϼϒ м дмϼІК ϤтϝϠϝϮтв )̸̷̹̻ ϤтϝϠϝϮтв( 
рϒ йжϒ рмϝЂт )̸̷̹̻Ĭ̸̷̹̻Ĭ̸̷̹̻ ϤтϝϠ( ϢϸϝКм Ͼвϼт йЮ ϾвϼЮϝϠ )G.B(. 
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Å

Å

Å



ÅϣКϼЂЮϜ. 
 

ÅϣЦϸЮϜ. 
 

Å ϣтжϝЪвϜдтϾ϶ϦЮϜ. 
 

ÅϣтϸϝЊϦЦϜ. 
 

Å ϤъϝЊϦъϜϣтЪϠІЮϜ. 
 

Å ϣϮвϼϠЮϜϣϮЮϝЛвЮϜм. 
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 ϼмАϦ ЬϲϜϼвϠ ϣтжмϼϦЪЮшϜ ϤϝϠЂϝϲЮϜ Ϥϼв ϣУЯϦ϶в ̪ ϸЦм

 ЬϲϜϼвЮϜ иϺк дв ЬЪ пЯК ФЯАϒ)ЬтϮ ( пЯК ̭ϝжϠ

 сТ ЙϠϦвЮϜ сϮмЮмжЪϦЮϜ ϼмАϦЮϜ ϤϝϠЂϝϲЮϜ ϣКϝжЊ Ϩтϲ ̪

 ЙϠϜϼЮϜ ЬтϮЮϜ ϣЯϲϼв пЮϖ дϝвϾЮϜ ϜϺк сТ ϤЯЊм. 



 ϣОϼУвЮϜ ϤϝвϝвЊЮϜ ЬтϮЮϜ ϜϺк атвЊϦ сТ аϸ϶ϦЂϜ 

(Vacuum Tubes)̪  ϨтϲЬтϮЮϜ ϜϺк ϾϝϦвϜ  : 

Å  ЬтЧϪЮϜ дϾмЮϜм аϮϲЮϜ ϼϠЪϠϾϝлϮЯЮ.  

Å  ϙАϠϣКϼЂ. 

Å ϢϼϜϼϲ ϸЮмϦ сЮϝϦЮϝϠм ϣтϚϝϠϼлЪЮϜ ϣЦϝАЯЮ сЮϝК ШылϦЂϜϣтЮϝК̪  

ϝкϸтϼϠϦЮ РттЪϦ ϤϜϸϲм аϸ϶ϦЂϦм ̪ ϜϺк ϤϝϠЂϝϲ ϼлІϒм

ЬтϮЮϜ : сжмϼϦЪЮшϜ ϞЂϝϲЮϜ)IBM( Шϝтжϒм.   

ЬмцϜ ЬтϮЮϜ 
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сжϝϪЮϜ ЬтϮЮϜ 

 ϤϝвϝвЊЮϜ дв ̯ъϸϠ ϼмϦЂϾжϜϼϦЮϜ ЬтϮЮϜ ϜϺк атвЊϦ сТ аϸ϶ϦЂϜ

пЮϖ оϸϒ ϝвв ϣКϼУвЮϜ: 

 

Å дϾмм аϮϲ ЬтЯЧϦϾϝлϮЮϜ. 

 

Å ϢϸϝтϾ ЀϝЧϦЮ ϤϝтЯвЛЮϜ ϺтУжϦ ϣКϼЂϣтжϝϪмϼЪвЮϝϠ. 

  

Å ϢϼϜϼϲЮϜ ЌтУ϶Ϧ сЮϝϦЮϝϠм ϣтϚϝϠϼлЪЮϜ ϣЦϝАЮϜ ШылϦЂϜ ЬтЯЧϦ

ЬтПІϦЮϜ дК ϣвϮϝжЮϜ. 
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ϨЮϝϪЮϜ ЬтϮЮϜ 

аϸ϶ϦЂϜ сТ атвЊϦ ϜϺк ЬтϮЮϜ ϼϚϜмϸЮϜ ϣЯвϝЪϦвЮϜ )IC (̪ 

скм:   

Å ЬЦϒ  ̯ϝвϮϲ дв ϼмϦЂϾжϜϼϦЮϜ. 

 

Å пЯКϒ  ̯ϢϼϸЦ пЯК ϺтУжϦЮϜ Ϩтϲ ЀϝЧϦ йϦКϼЂ мжϝжЮϝϠ ϣтжϝϪ. 

 

Å ЬЦϒ ЪылϦЂϜ ̯ϝ Ю̭ϝϠϼлЪЯ сЮϝϦЮϝϠм ЌтУ϶Ϧ ϼϠЪϒ сТ ϢϼϜϼϲЮϜ 

ϣϮϦϝжЮϜ дК ЬтПІϦЮϜ. 
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ЙϠϜϼЮϜ ЬтϮЮϜ 

ϸвϦЛт атвЊϦ ϜϺк ЬтϮЮϜ пЯК Ϣϸϝв дмЪЯтЂЮϜ сТ ЙтжЊϦЮϜ  

 ϸЦм ϤЯ϶ϸϒ пЯК ϜϺк ЬтϮЮϜ ϤытϸЛϦ ϣвϝк дв Ϩтϲ аДж ЬтПІϦЮϜ ЬЧжм 

ϤϝжϝтϠЮϜ ϤϜϸϲмм Ьϝ϶ϸшϜ ϬϜϼ϶шϜм ϢϼϸЧЮϜм пЯК дтϾ϶ϦЮϜ ϣКϼЂм 

ИϝϮϼϦЂϜ ϤϝвмЯЛвЮϜ ϸЦм ϾϝϦвϜ ϜϺк ЬтϮЮϜ Ϡ̮: 

 
ÅϼмлД ϤϜϸϲм ЬϝЊϦъϜ дК ϸЛϠ̳ ϤϝАϲвЮϜ ϣтТϼАЮϜ (Terminals)ЬЧж 

ϤϝжϝтϠЮϜ ϼІϝϠвЮϜ. 
ÅϼмлД ϤϝϠЂϝϲЮϜ ϢϼтПЊ аϮϲЮϜ Mini Computers)(. 

ÅϼмлД ϤϝϮЮϝЛвЮϜ ϣЧтЦϸЮϜ (Micro Processors). 
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ϞЂϝϲЮϜ ϤϝжмЪв сЮфϜ 

ϼϠЮϜϤϝтϮв 

ЬтПІϦЮϜ ϣвДжϒ 

 ϭвϜϼϠЮϜ
ϣтЧтϠАϦЮϜ 

ϣϮвϼϠЮϜ ϤϝПЮ 

 ϭвϜϼϠЮϜ
ϢϸКϝЂвЮϜ 

ϼϦмтϠвЪЮϜ ϞϝЛЮϒ 

ϢϾлϮцϜ 

ϣϮЮϝЛвЮϜ Ϣϸϲм 

ϢϼЪϜϺЮϜ Ϣϸϲм 

дтϾ϶ϦЮϜ АϚϝЂм 

Ьϝ϶ϸшϜ ϤϜϸϲм 

 ϤϜϸϲм
ϬϜϼ϶шϜ 

ϣЦϝАЮϜ Ϣϸϲм 



̺̹ 
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Hardware

Programming
Languages 

 

Operating  System
 

Applications
 

Processing  Unit
 

Input  Unit
 

Output  Unit
 



ϣтϾЪϼвЮϜ ϣϮЮϝЛвЮϜ Ϣϸϲм 
CPU 

ϢϼЪϜϺЮϜ 

дтϾ϶ϦЮϜ ϤϜϸϲм 

ϬϜϼ϶шϜ ϤϜϸϲм Ьϝ϶ϸшϜ ϤϜϸϲм



Ь϶ϸЮϜ ϤϜϸϲм Ϭϼ϶ЮϜ ϤϜϸϲм ϣтϾЪϼвЮϜ ϢϼЪϜϺЮϜ 

ФАжвϜм ϞϝЂϲЮϜ Ϣϸϲм 
ALU 

  аЪϲϦЮϜ ϢϸϲмCU 

 ϢϼЪϜϺЮϜ 
ϣтмжϝϪЮϜ 

Output Unit Input Unit 

ϤϝтАЛв 

аЪϲϦ ϼвϜмϒ 



((Hardware

Å

Å





 ϤϜϸϲм

 Ьϝ϶ϸъϜ
ϬϜϼ϶ъϜм  Ϣϸϲм

 ϣϮЮϝЛвЮϜ
ϣтϾЪϼвЮϜ  Ϣϸϲм

ϢϼЪϜϺЮϜ 
 ϤϜϸϲм

дтϾ϶ϦЮϜ 

 ÆéÄÚĖĕ ÊĩßÄŜÃ ËÄĝĤĒŜÃ ÿÃĤĝ¹ 





Å (Keyboard)

Å(Mouse)

Å Scanner

ÅBarcode 

Å(Joystick)

Å(Tracker Ball)

ÅTouch Pad

ÅLight Pens



 

 



 
104/105 Key

PS/2



Å

.

.

.

F keys
.



ØĪÍÄĊŜÃ ÊÙĤĕ 



ϸтϸϮ ϼАЂЮ ЬмϾжЯЮ 



ϣТϝЂвЮϜ ϰϝϦУв 



 мϜ ЬмЧϲЮϜ ϰϝϦУв
 ϣЮмϸϮЮϜtab 



 ϱЂвЮϜ ϰϝϦУв)ИмϮϼЮϜ( 



 ϣϠϝϦЪЮϜ ϣПЮ ЬтмϲϦ
Alt+shift 



 ϞмϼлЮϜ ϰϝϦУвESC 



 РϺϲЮϜ ϰϝϦУвDelete 
(Del) 



Pg Up пЯКъϜ ϣϲУЊЮϜ пЮϖ ШтϼϲϦЯЮ 
Pg Dn 

ЬУЂцϜ ϣϲУЊЮϜ пЮϖ ШтϼϲϦЯЮ 

ϤϝϲУЊЮϜ ШтϼϲϦ ϱтϦϝУв 



 ϣтϾтЯϮжъϜ РмϼϲЮϜ ϰϝϦУв
 ϢϼтϠЪЮϜCaps lock 



     ϒ H 
Ϝ 

ϱтϦϝУвЮϜ ϣϲмЮ сТ ϼϾЮ ЬϝϪв 

ϸжК АПЎЮϜ пЯК ϰϝϦУвЮϜ  ϢϼІϝϠв ЬЊϲжЂ пЯК  
ϜϺк РϼϲЮϜ сТ Ьϝϲ ϤжϝЪ ϣПЮ ϣϠϝϦЪЮϜ ϣтϠϼК 

ϸжК АПЎЮϜ пЯК ϜϺк ϰϝϦУвЮϜ Йв ϰϝϦУвЮϜ 
 Shift ЬЊϲжЂ пЯК ϜϺк РϼϲЮϜ 

ϜϺϖ ϤжϝЪ ϣПЮ ϣϠϝϦЪЮϜ ϣтϾтЯϮжϖ  дϝЪм ϰϝϦУвЮϜ 
Caps Lock сТ ЙЎм ЬϝЛТ ЬЊϲжЂ пЯК  

РϼϲЮϜ H ϝвϒ ϜϺϖ дϝЪ сТ ЙЎм ϼтО ЬϝЛТ 
 ЬЊϲжЂ пЯК РϼϲЮϜ h  
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
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 CPU

CPU400 MHz
MHz3000

CPU CPU
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 CPU
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CPU

L2Level 2External 
Cache SlotsCPUSlot A

CPUAthlonSlot 1CPU
Pentium IIIL2

CPUsSocket 7AMD K6
L2Motherboard 

CPUsSocket 37Intel
Pentium IIICeleron

L2 Cache 



 CPUmotherboard
CPU

CPUs
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Micro Devices)
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CPU
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AU
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8086 
 

AH                            AL 

              BH                           BL  

             CH                           CL  

             DH                          DL   

            SP               

BP 

SI 

DI 
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DS 

SS 

ES 

 

 ϢϹϲм

 бЫϳϧЮϜ

ϽггЮϝϠ 

Bus  
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EU: Execution Unit 
(ALU: 

Arithmetic and Logic Unit)(Control Unit)

 

BIU: Bus Interface Unit

(Bus Control 
Unit)(Segment Registers) 

(Instruction queue)
 



 

(fetching)(execution)
 

808680186-486
(single pipeline)

(dual pipeline)
 



ah al 

bh bl 

ch cl 

dh dl 

Accumulator 

Base  

Count   

Data  

ax: 

bx: 

cx: 

dx: 

sp 

bp 

si 

di 

Stack pointer  

Base pointer  

Source index 

Destination index 

cs 

ds 

ss 

es 

Code segment 

Data segment 

Stack segment 

Extra segment 

ip Instruction pointer 

o

f 
d

f 
i

f 
t

f 
s

f 
z

f 
a

f 
p

f 
c

f 

F    E    D     C    B   A   9    8      7    6     5       4    3      2        1        0 

Status flags 

16 bits 

8086 



 

(ax, bx, cx, dx) 

(sp, bp, si, di) 

(cs, ds, ss, es) 

(ip) 

(of, df, if, tf, sf, af, pf, cf) 

8086
(ax, bx, cx, dx)

(Low) (High)ax
ah & albx

bh & blcxcl & chdxdh & dl  



axal & ah
clcx 

ax, cl, ds, …etc
ax

bx
cx

dx

  

 



ax
 

bx

SP 

cx

 

dx

 

(80386, 80486) 



sp
bp
sidi

 

es, ss, ds, cs

 
Code Segment  

Data Segment  

Extra Segment  

Stack Segment  

ds: 

cs: 

es: 

ss: 



cs
csip

cs
 

ds

 

ss

 



cs
ip

ip

ip
cs, ip 

c, p, a, z, s, t, i, 
d, oof, df, if, … etc

 

es

dies
 



overflow flag O of 

 direction flag  d df 

interrupt flag i if 

 trap (single 

step)  

t tf 

 sign flag  s sf 

 zero flag  z zf 

 auxiliary flag  a af 

parity flag  p pf 

carry flag c cf 

cf

 



(OF: overflow flag)
 

(DF: direction flag)
 

(IF: interrupt flag)1

0
 

(TF: trap flag)

DEBUGDOS

 



(SF: sign flag)
0

1 

(ZF: zero flag)0
1

 

(AF: auxiliary flag)

 

(PF: parity flag)
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(CF: carry)

 

 

Bit number       15   14   13   12   11   10   9   8   7   6   5   4   3   2   1   0 
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80286, 80386, 80486
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Intel’s PentiumCISC

CISC: Complex Instruction Set Computer    

 

Motorola’s PowerPCRISC
RISC: Reduced Instruction Set Computer

 



  

 

Intel 8088) 



Real mode

(IBM1MB

(Dos

(Dos

Intel 8088

Intel 

8088



1MBRAM

32 Bit

DosDos 

Dos

640KBDos

Dos

1MB32 Bit

Dos Dos

 

 

 

 

 



Protected Mode

IBM.At

Dos

DPMI Dos protected mode interface

Dos

 

1MB 

 

 

32 Bit



 

 

 

 

 

(Windows 3.X)

Microsoft 

Windows

 

OS/2 and linux   -   Windows n.t   -   Windows 3.X     

Dos 

DPMI

Dos 

640KBDos 



(Virtual Protected Mode)

Windows

Dos 

WindowsDos

Dos

Windows 



"  

DOS  

 



сЧтЧϲЮϜ АвжЮϜ 

(*) 
свϲвЮϜ АвжЮϜ(*) 

 сЧтЧϲЮϜ АвжЮϜ

сЯт϶ϦЮϜ(*) 

 сТ ЬвЛЮϜ ЙтАϦЂϦ сϦЮϜ ϤϝϮЮϝЛвЮϜ

АвжЮϜ ϜϺк 

 ЙтвϮ

ϤϝϮЮϝЛвЮϜ 
м сжϝϪЮϜ ЬтϮЮϜцϜϨϸϲ 

 ϝвм ϨЮϝϪЮϜ ЬтϮЮϜ

иϸЛϠ 

 сϦЮϜ ϣтϚϜмІЛЮϜ ϢϼЪϜϺЮϜ ϣтвЪ

 ϝлЮ ЬмЊмЮϜ ЙтАϦЂт

)ϤтϝϠϝϮтв( 

1 ЌϼК пЯК ϸвϦЛт дтмϝжЛЮϜ ЬЦϝж 1 

 ϝлЯтПІϦ йжЪвт сϦЮϜ ϭвϜϼϠЮϜ ϸϸК

ϤЦмЮϜ ЀУж сТ 
1 ϸмϸϲв ϼтО 1 

 ϢϼЪϜϺЯЮ ϣϠϝϦЪЮϜм Ϣ̭ϜϼЧЮϜ ϣКϼЂ

ϣтϚϜмІЛЮϜ 
ϣϚтАϠ  ϣЛтϼЂ)̺̹ ϤϠ( ϣϚтАϠ 

 ϜϺк сТ ЬвЛт рϺЮϜ ЬтПІϦЮϜ аϝДж

АвжЮϜ 
Ѐмϸ 

м ЬтПІϦ ϣвДжϒ ЙтвϮт дЪвтм Ͼмϸж

 ϢϸКϝЂвϠ йϠ ЬвЛЮϜ дфϜ ЀмϸЮ

ϭвϜϼϠЮϜ ЌЛϠ 

м ϣвДжϒ ЙтвϮтϾмϸж 

ϣтЯт϶ϦЮϜ ϢϼЪϜϺЮϜ аКϸ ъ аЛж ъ 
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ÅIntel
http://www.intel.com

ÅAMDhttp://www.amd.com

ÅCyrix http://www.viatech.com

ÅMotorolahttp://www.motorola.com

http://www.intel.com/
http://www.amd.com/
http://www.viatech.com/
http://www.viatech.com/


InstructionData

CPU

Queue
Instruction Decoder

Registers

interpreting
Instruction handler



Instruction Handler

Code Prefetch Unit
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CISCComplex Instruction Set Computer
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
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



.I
 Main Storage Unit            

)           RAM: Random Access Memory

II
ÅHard Disk Drive
ÅCD-ROM
ÅFloppy Disk



 CachMemory

    



Å

Å

Å

ïROM
ïRAM
ïMemory Cache

Main Memory



ROM Memory Only Read



Å

ÅROM

BIOS ROM







ROM: Read Only Memory



ÅBIOS ROM

American MegatrendAward Software

ÅBIOS ROM

BIOS





ÅCPU
BIOS

ïPower-on self-testPOST



ïPOST

Booting
ï

BIOS

BIOS ROM

ROM
EEPROM

BIOS Flash



ÅROM

Å

EEPROM



Å

EEPROM

BIOSFlash



RAM
Memory Access Random



  RAM ROM 

RAMROM

CPU
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Å

ÅRAM
RAMSRAMRAM

DRAM







RAM: Read Access Memory
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Flip-Flops

Cache Memory

Å

Å

RAM



ÅDRAM
SRAM

Å

RAM

SRAM
DRAM

RAM Out Data ExtendedRAM EDO
DRAM SynchronousSDRAM
Rate Data DoubleDDRAM



ÅEDO RAM

ÅEDO
SIMM

Å

Å



ÅSDRAM

Å

Å

ÅDIMM
PC66PC100PC133

ÅDDRAMSDRAM
SDRAM



ÅRAM
ïModule Memory Inline SingleSIMM
ïModule Memory Inline DualDIMM
ïModule Memory Inline RambusRIMM
ïSmall Outline Dual Inline Memory Module

SoDIMM
ïModule Memory Inline Dual MicroMicroDIMM

RAM



ÅRAM

Å64-bit
SIMM32-bit
SIMM0-12-3

SIMM

ÅSDRAMEDORAM

SIMM



ÅSIMM
ï30-Pin SIMMs



ï72-Pin SIMMs 



Å

ÅDIMM168  Pin
Slot 84

DIMM

DIMM





ÅDIMM64-bit
DIMM

ÅDIMM



ÅRDRAM
RIMM

RIMM



ÅRIMMs
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ï64/72 bit

ÅRIMM



Å

SIMMDIMM
DIMM

ÅSoDIMM

SoDIMM



SoDIMM



ÅMicroDIMM
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MicroDIMM



MicroDIMM
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(Hard Disks
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ROM, CD-R/W    

Å Floppy Disks   

Å  Zip Disks 

ÅTape Streamer  
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ÅHARD Disk  
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ÅRAID: 

Redundant Array Inexpensive 
Drives     
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 Hard drive

Redundant 
Array Inexpensive Drives

Hard drives

CD recorders
 

milliseconds



 cache
motherboard

 cache
CPUHard Drive
CDR1MB

CDRs

Hard Drive

cache

DMA(Direct Memory 
Access)CPU
  



 

Recorders CD  
 CDRCD burner

CDCD

 CD Drives

 CD
700CDR

CD-ROMs

 



ϼЪϜмϺЮϜ ϣтЎтвмЮϜ: скм Ϣϸϲм дтϾ϶Ϧ ϤϜϺ аϮϲ ϼтПЊ  ̯ϣжϼϝЧв Йв ϣЛЂ ϝлжтϾ϶Ϧ 
рϺЮϜ ЬЊм  ̯ϝтЮϝϲ пЮϖ 7GB м 10GB̪ ϼϪЪϒм дв  

30GB иϺк ̪аϝтцϜ  мкс ϸЛϦ аϮϲϠ ̭ϝАО аЯЦ ϼϠϲ  

ЬЊϦϦ Йв ϞЂϝϲЮϜ ϣАЂϜмϠ мвЮϜϝлЯЊ свмвЛЮϜ ЮϞЂϝϲЯ 

USB. 

Driver Zip

500MB 

jaz
zip
jaz

zip
 



Phase-Change

Phase-Change

x

 



Disk Versatile Digital :DVD

MPEG-2 

 VHS 
DVD

CD
DVD



DVD 

 

 8 

VHS

 Widescreen 

 VHS 

VHS

 VHS 



DVD-R R CD-R 

DVD-R 

 

DVD-R 

.

DVD-R CD-R 

DVD-RW

CD-R 

CD-R 

DVD-

ROM 

DVD



DVD-RAM

DVD-RAM  

 DVD-RAM 

 

 DVD 

DVD-RAM 

 ECC  

 DVD-RAM 

 

 DVD 

 



DVD-R

 ï

 ïDVD 

DVD+RW

drag-and-drop  

DVD-RAM

DVD 

 



 Dual-Layer DVD

 

 (Widescreen)  pan and 

scan 

 

 

 



ROM-HD
 

FLOPPIES SUPER 

  

IO mega ZIP 100 MB 

LS 120 120 MB 

Sony HiFD 200 MB 



Tape Drives

 
SyQuestIomegaTape Drives

Tape cartridge
Hard drive

TapesTAPES

Tapes
Tape
  Hard driveTape



 

Drive Type Disk  

Capacity 

Average 

Seek Time 

Data Transfer 

Rate 

Imoega Zip Parallel 100 M 290 ms 1.4 M/sec 

Imoega Zip SCSI 100 M 290 ms 1.4 M/sec 

Imation LS120 Internal 120 M 70 ms 4.0 M/sec 

Syquest 235 Parallel 235 M 13.5 ms 1.25 M/sec 

Avatar Shark 250 Parallel 250 M 12 ms 1.2 M/sec 

Avatar Shark PCMCI 250 M 12 ms 2.0 M/sec 

Syquest 235 SCSI/IDE 235 M 13.5 ms 2.4 M/sec 

Iomega Jaz (SCSI) 1 G 12 ms 5.4 M/sec 

Avatar Shark iseries IDE 12 ms 2.5 M/sec 

Syquest Syjet SCSI 1.5 G 12 ms 5.3 M/sec 

Syquest Syjet IDE 1.5 G 12 ms 5.3 M/sec 

CD-R Drives 650 M < 150ms 150K/sec, 2.4 M/sec 
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 IDE SCSI
  

 

SCSIIDE 

IDE 

throughput 



FDISK 
 

 boot 
record 

 

 
MBR=Master Boot Record 

 



 

 

   

  



 

 (format) 
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 fdisk 
 partition magic 
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E
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C D E F G H ...etc 

 " system area 
. 

 primary 
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 extended c 



C, D, E  C 
 D  E 

 D + E  
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 C 
 D )  

 C D  

 

(XXXX 



 

 

 

 



 

 (low level format) 

 (high level format) 

  



 FAT  FAT 32  NTFS 
 xxxx 

  

 



MBR 

FDISK 

boot record

 

non system disk or disk error 



system commander or boot magic 

format c:

YN

 



  

 
 

  

   

  

  



RAID

 

 

 

 

 

RAID 



 

 

 

 

 

RAID

RAID

CAD

IDE



 òRAID: 

Redundant Array of Independent Disk

 Redundant Array of Inexpensive Disk 

 

 Raid 



 striped

 RAID 

 0 RAID(

Tolerance Fault without Array Disk Striped



 



 

 

 

 

 

 



Mirroring & Duplexing : -1 RAID :

 



 

 

 

 

 
 Controller 

 

 



:0 +1RAID  

 RAID 0  RAID 1 

 RAID 0 

RAID1

 



:RAID 3 - Parallel Transfer With parity 

 Parity 

 



 

 

 

 

 

:

Software 

 



 Raid 

 RAID -3

  all-round 

system

 Parity distributed With Disks Data Independent - 5 RAID:

Blocks



:

 

 Hardware  

Hardware  Cache 

 

 

 

 

 

:

.



 

 

 

 

 

 Parity : 

 Parity Striping

 Parity 

(RAID3) 

(RAID5)Parity  

XOR

 XOR 

A XOR B XOR B = A                      



: 

:

D1 = 10100101 

D2 = 11110000 

D3 = 00111100 

D4 = 10111001 

D1 XOR D2 XOR D3 XOR D4 = 

= ((D1 XOR D2) XOR D3) XOR D4 

= ((10100101 XOR 11110000) XOR 00111100) XOR 10111001 

         = (01010101  XOR 00111100) XOR 10111001 

= (01101001  XOR 10111001) 

= 11010000 

= DP

 DP  Parity

 

 

 

 

 



 

 

 

 

 

 D1 , D2 , D3, D4, DP 

 D3 

 XOR  

Parity :

D1 XOR D2 XOR D4 XOR DP 

 = ((D1 XOR D2) XOR D4) XOR DP 

 = ((10100101 XOR 11110000) XOR 10111001) XOR 11010000 

 = (01010101 XOR 10111001) XOR 11010000 

 =11101100 XOR 11010000                                                              

= 00111100                                                                                     

D3



 

 

 

 

 

DAS Direct attached storage

SCSIFiber ChannelIEEE 

1394DAS

SCSI

Fiber Channel 2SCSI

Fiber Channel 1

NAS network-attached storage

NAS

NAS

NAS

Maxtor MaxAttach NAS 4300

http://www.maxtor.comRAID 0

MaxAttach



SAN

(Storage Area NetworkSAN

SAN

SANHitachi Freedom Storage Thunder 

9200 (0.05http://www.hds.com

Shadow Image

LUN (Logical Unit Number

RAIDTrue Copy

SANAdaptecEMCQlogic
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DVD-
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.Inkjet
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 Touch screen
Electronic board

Bluetooth
Modem



 Monitor

Data Display

  Video Projector. 

 (Printers) : 

  . 

 . 

 . 

 . 

 

 (Plotters)

 (Modems)

 (Speakers) 

 



 Video Adapter

 



XX
 – –

 

 
Video Adapter

 



480 x 640

Video Adapter

 LCD

 



 Video AdapterAGP
Video AdapterRAM

Video Adapter (AGP)1X
2X4X8XPCI

 
Video Adapter

Video Adapter

AGP

Video Adapter 



 Motherboards
AGP

Motherboards

Video Adapters
Video Adapters

motherboard
32 MB RAM

8 MB24 MB

AGP Adapter

motherboard 



VGA: Video Graphics Array

480 x 640
Super VGA

XGA
 

 



SLOT

256MB

 

дЪвтм дϒ дмЪϦ ϣϮвϸв Йв ϣϲмЯЮϜ ацϜ 

мϒ ϼтО ϣϮвϸв 

SLOT

 



SLOT

USB

Internet 

 

 



 

 

 

Intel 740, RIVA128, VODOO4 

 

 

 

GPU: Graphic Processing unit
 



 

 

 

 

 

 



 

 

 

 



 

 

  

 

640 480 640 X 480 

800 600 800 X 600 

1024 768 1024 X 768 

1152 864 1152 X 864 

1280 1024 1280 X 1024 

1600 1200 1600 X 1200 

 



 

 

 

 

 

 

 



 

VRAM 

 

EDORAM 
VRAMDRAM 

DRAM  

WRAM windows RAMVRAM

 

SGRAM  



 

 

 



plug-in 

monauralstereo

sampling size sampling rate

16 bit

full-duplexhalf duplex

full duplexhalf duplex

sound blaster

background sound

 

Sound Card 



Creative labs

MediaVisionTurtle Beach Systems 

Terratec

com.terratec.www

Creativecom.creative.www 



Game ports

disable 

GAME en /dis

printer port

 

 

 

 

 

 



hex 220

HEX 240

Bios setup

 



 

I/O

 

BIOS 

 



 

LPT

 

 



RAMBUFFER

ROM

 



 Dot Matrix Printer. 
 

Inkjet Printer  Laser Printer. 



-1Dot Matrix Printer



. 



Ink-Jet Printer
 Hewlett-
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.
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Operating System

MS-DOSWindowsUNIX
WindowsUnix

windows 
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

DOS
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.Applications Ready
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.Programming Languages
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
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

(ADD)
(SUB)
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Visual Basic
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
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File
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DOS
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.BAT
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(DOS)

 DOS
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(Resource Management) 
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Windows)(Unix)

 

 MSDOS (Microsoft Disk Operating System) 

ЂϜнϳЮϝϠ ϣЊϝϷЮϜуϟЂϜнϲ Йв ϣЧТϜнϧгЮϜ ϟ  IBM 

 OS/X 

ϟЂϜнϳϠ ϣЊϝϷЮϜ Apple Macintosh  

 Microsoft Windows   

ЂϜнϳЮϝϠ ϣЊϝϷЮϜуϟЂϜнϲ Йв ϣЧТϜнϧгЮϜ ϟ  IBM 

  UNIX 
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Real-time 



 

 

 

 

 

 

 



   

 
 

̸̽̽  Имж ϾϦϼк ϝПтв
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ϤϝтϮвϼϠЮϜ ИϜмжϒ 

ϣтЧтϠАϦЮϜ ϭвϜϼϠЮϜ 
Application  

Programs 

EX: Microsoft  Word 

ϢϸКϝЂвЮϜ ЬтПІϦЮϜ ϭвϜϼϠ 
Utilities Programs 

EX: ЈϲУϦ ϭвϝжϼϠ 

ЈϜϼЦцϜ 

ϣϮвϼϠЮϜ ϤϝПЮ 
Programming 

Languages 

EX: Visual Basic 

ЬтПІϦЮϜ ϣвДжϒ 
Operating System 

EX: Microsoft Win 
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.Multi-Tasking

.Single-Tasking
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.Single-user
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DOS





Disk Operating System

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Windows
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



Åwindows 3.1windows 3.11
Åwindows 95
Åwindows 98
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Åwindows XP 
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Mac OS

IBM



UNIX
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windows NT
windows 2000windows 2003
Net-wareNovell
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BIOS
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BIOS

BIOS 
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DOS 

DOS

DOS 

DOS

DOS
DOS 

DOS

 



DOS

 

DOS

 

DOS

 



DOS 
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DOS 

CHDIR (CD) wordword 

CHKDSKFAT
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COPY 

DATE 
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DIR 



DIR /P 

DIR /W 

DIR /W /P
 

DISKCOMP(a:\ diskcomp a: b: or diskcomp a: 
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PROMPT 
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RMDIR OR RD
 

TIME 
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VERMS-DOS 
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(FAT 32, FAT 32) 

FORMAT 

FORMAT /S 
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BUFFERS 
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(device=c:\dos\emm386.exe) 
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MS-DOSMS-DOS 

FCBSMS-DOS
 

FILESMS-DOSconcurrently
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LASTDRIVE 
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NUMLOCKNUMLOCK
MS-DOS 

SHELL
 

SWITCHESMS-DOS/N switch
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AUTOEXEC.BAT 

ECHO 

PAUSEAUTOEXEC.BAT
 

PATH 

SETMS-DOS 
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DOSKEYDOSKEYMS-
DOS 
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format.com 
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windowswin98

commandformat.com
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A:>\format c:
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CD-ROMHARD DISKC
 

setup
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BIOS FEATURES 
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BOOT SEQUENCE
PAGE UPPAGE DOWN CDROM, A, C 

ESC 

F10Y
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Windows XP 

Windows NT
 Linux

Linux
CDs 

motherboardsCD

 
MotherboardCMOS

CPUAdvanced SetupCD-ROM
 



 Motherboards

resetCD
CD boot failureno boot devices

CD
CD

try againCD
CD

resetCD 



Windows XP

 Windows
CD-ROM

Hard Desk
CD-ROM
CD

DriveCD-ROM

 

DEL
 



Basic SettingsBoot Sequence
CD-ROM

Motherboard
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Boot2nd Boot
3rd Boot

IDE 0IDE 1IDE 2
 

Save and Exit
Windows XP 



CD-ROM
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 WindowsHard drive 
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word processing 

htm.com/office/word/default.microsoft.www 

    nsf/welcome/wordpro.com/home.lotus.www 

                                    2000com/office.corel.www 

spreadsheet 

                  com/office/excel.microsoft.www  

1-2-3        123nsf/welcome/lotus.com/home.lotus.www  

http://www.microsoft.com/office/word/default.htm
http://www.microsoft.com/office/word/default.htm
http://www.microsoft.com/office/word/default.htm
http://www.microsoft.com/office/word/default.htm
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http://www.microsoft.com/office/excel
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database 

         com/office/access.microsoft.www   

nsf/welcome/approach.com/home.lotus.www      

presentation 

com/office/powerpoint.microsoft.www  

   nsf/welcome/freelance.com/home.lotus.www   

payroll 

                                                          com.sage.www 

http://www.microsoft.com/office/access
http://www.microsoft.com/office/access
http://www.microsoft.com/office/access
http://www.microsoft.com/office/access
http://www.microsoft.com/office/access
http://www.lotus.com/home.nsf/welcome/approach
http://www.lotus.com/home.nsf/welcome/approach
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http://www.lotus.com/home.nsf/welcome/approach
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http://www.lotus.com/home.nsf/welcome/approach
http://www.microsoft.com/office/powerpoint
http://www.microsoft.com/office/powerpoint
http://www.microsoft.com/office/powerpoint
http://www.microsoft.com/office/powerpoint
http://www.microsoft.com/office/powerpoint
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http://www.sage.com/
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desktop publication 

                                                  com.adobe.www 

multimedia 

 

                                            com/encarta.microsoft.www 

authoring web 

com/frontpage.microsoft.www 

http://www.adobe.com/
http://www.adobe.com/
http://www.adobe.com/
http://www.adobe.com/
http://www.adobe.com/
http://www.microsoft.com/encarta
http://www.microsoft.com/encarta
http://www.microsoft.com/encarta
http://www.microsoft.com/encarta
http://www.microsoft.com/encarta
http://www.microsoft.com/frontpage
http://www.microsoft.com/frontpage
http://www.microsoft.com/frontpage
http://www.microsoft.com/frontpage
http://www.microsoft.com/frontpage
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 FAT  (File Allocation Table) 

 



 FAT
msdos.sys 

 OFF 
 

 FAT 

 



 FAT 

 

 

 FAT 
 FAT 

 



”FORMAT”  

FAT-16 (File Allocation Table)  

FAT-32 (File Allocation Table)  

NTFS (NT File System)  

 



FAT-16

DRIVE C 
DRIVE 

FAT-32 

Windows 95 and 98  

NTFS  

 windows NT 
 



NTFS 

 
NTFS FAT32

 

 NTFS FAT 
Master File Table 

 MFT  bad sector 
MFT 

bad sector
 

NTFS  FAT FAT32 
Active Directory 

  



 ISO Unicode 
 ASCII 

 Code Page  DOS  Win9x 

NTFS   

 
 

DriveSpace 

NTFS

 chkdsk.exe  



 FAT  NTFS COMMAND-LINE 
PARTITION MAGIC

 START>>PROGRAM>>RUN               
 COMMAND CMD 

 C  DRIVE 
:convert c: /fs: ntfc /v                                   

convert: drive letter: c 

fs :.

ntfs :.

v : verbose mode . 
 x  v  . 

 

  FAT32 NTFS  



 

 

.sys  System

  .ini              Initial

.comCommand 

  .bat  Batch 

 



 

.Doc

.Xls

 .Mdb

.Ptt 

.Cdr

 .Psd 



*.bmp   

*.wmf   

*.jpg      

*.jpeg     

*.tiff        

  *.txt           

          *.htm         



 

 

 

 

 

 



 

 

 

Fortran. C, C++, Java, Ada, Pascal 
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0’s, 1’s

 



Compiler
 

Interpreter
BASIC, LISP, PLI 

 

   

  

 

   

  Basic 

  ROM 

   

   



 

(INPUT, READ) 

(WRITE, PRINT) 

AND, 
OR, NOT, XOR 

GO TO 

REPEAT, WHILE, FOR, …etc 



 

 

 

 

 

 

 

 



AX + B = 0 

A, B 

A = 0
 

B = 0X = 0 

X = - B/A 

X 

 



 

 

Flowchart 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

Start 

Read m1,m2,m3 

Stop 

Sum = m1+m2+m3 

Print average 

average = Sum/3 



 

Start 

Read color 

Stop 

Wait action 

color 

Pass action 

yellow 

  

green 

  

Stop action 

red   



 

Start 

A = 1 

End  
Print A 

A > 10 

no   

yes   

A = A + 1 



 

Start 

Take a piece 

Stop   

Over left > 5 m 

no   

yes   

Cut off 5 m 

More pieces 

yes   

no 

  



 

Start 

Read student name 

Stop 



 

Start 

Read R 

Stop 

PI = 3.14 

Area = PI * R *R 

Print R, Area 



F(x)=x if x>=0, F(x)= -x if x< 0 

Start 

Read x 

Stop 

F(x) = -x 

Print x, F(x) 

A 

X>=0 

F(x) = x 

Yes  

No   



 

Start 

Sum = 0 

Stop 

Print Sum 

1 

Sum = sum + 1 



a*X2 + b*X + c = 0 

Start 

Read a, b, c 

Stop 

R1 = R2 = -b/2a 

Print R1, R2 

1 

d ? 

R1=.. , R2= .. 

d > 0  

d = 0 

  

Compute d 

d < 0  

No solution 

2 



 

 

- Read X, Y, Z 

- Compute Sum(S) as X + Y +Z 

- Compute Average(A) as S/3 

- Compute product(P) as X * Y *Z 

- Print the Sum, Average, and Product  



 

- Read A, B 

- If A is less than B 

- Big = B 

- Small = A 

- Else: 

- Big = A, Small = B 

- Write Big, Small 

Start 

Read A, B 

Stop 

Big = A 

Small = B 

Print Big 

Small 

A < B 

Big = B 

Small = A 

Yes  

No   



 

 

 

    


