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Main Memory
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Control
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Input

lealdl 3aa g
cahaiall g
ALU




Computer Generations wiguitall Jual 2-1

(Generations)
First Generation 1
1959 — 1945
Vacuum Tube *
#
/ 20 - 10 #
#
(Machine Language) #

Vacuum Tubes



Second Generation
1964 — 1959

(Transistors)

High-Level Languages
.FORTRAN COBOL

I

Transistors

Third Generation

1970 — 1964

Integrated Circuits (ICs)



(IC)
Fourth Generation 4
1990 - 1970

#*

*

#*

« 7 ) ®
Fifth Generation .5

(Artificial Intelligence)
(Prolog)



. Supercomputer N
: Mainframe 2
: Minicomputer 3
.(Terminals)
. Workstations 4
Microcomputer )

(Personal Computer)

.(Software) (Hardware)



i Guilad] wibigse 3-1

(Software) (Hardware)

Hardware 4gilall ciligall 1-3-1

C )
.(Input Units) A
.(Output Units) 2
.(Central Processing Unit-CPU) 3
.(Storage Unit) 4
-1

(Keyboard) .

(Mouse) .

(USB) .



FI DL et dp et
(Joysticks) .
(Graphic Pad) .
(Scanner) .
(Digital Camera) .
(Joystick)
(Keyboard & Mouse)

(Hard disk)

Read/write head

Platter

(Scanner)




(USB) (Graphic pad)

(Monitors) .
(Printers) .

(USB) .
(Speakers) .

(Monitor)

i l
W

11




IR oot W) i)
-3
(CPU)
. Arithmetic Logic Unit (ALU) A
. Control Unit 2
.CPU

12




R R e, Cﬁmwb
‘Internal Storage Unit 3
.(Cache Memory) (Registers)
(3904) -4
(Memory)
(bit)
Name Equal to: Size in Bytes
Bit 1 bit 1/8
Nibble 4 bits 1/2
Byte 8 bits 1
Kilobyte 1,024 bytes 1,024
Megabyte 1,024 kilobytes 1,048,576
Gigabyte 1,024 megabytes 1,073,741,824
Terabyte 1,024 gigabytes 1,099,511,627,776
Petabyte 1,024 terabytes 1,125,899,906,842,624
Exabyte 1,024 petabytes 1,152,921,504,606,846,976
Zettabyte 1,024 exabytes 1,180,591,620,717,411,303,424
Yottabyte 1,024 zettabytes 1,208,925,819,614,629,174,706,176

13




Main Memory 1
(Semiconductors)
. (Read only Memory — ROM) C)

.(non-volatile)

:(Programmable ROM) #
.ROM
Erasable Programmable ) #*
. (ROM
.ROM
Electrically ) #

:(Erasable Programmable ROM

(Flash memory)

14



:(Random Access Memory — RAM)

:(Dynamic RAM)

:(Static RAM)

Secondary Memory

: Hard Disk (HD)
Inflexible )

(platters coated

15



: Floppy Disk (FD)

.(Sectors) (Tracks)

(1.44) (3.5)

16



(700)

(Pits)

17

. Compact Disk (CD)
4.7)

(Drivers)

.(CD-Reader) .
.(CD-Writer) .

(Lands)
Compact Disc
Drive motor

Photo Diode




(Digital Video Disk ) :(DVD) #
(Multimedia)
.(CDs)
(4.71 GB) (DVD)
.(CDs) (9.4GB)
: Solid state disks #

( Semiconductor)

.(non-volatile)

Software 4 ) Gligsall 2-3-1

System Software 1

18



:(Operating Systems) A
. (Compilers) A
(Machine Language)
*
Applications Software 2

Programming Languages o wll wibid 4 -1

.Programming Languages

19



Low-level Language

Machine Language N |

(0<1)

Assembly Language 2

.(Mnemonic codes)

(Assembler)

High-level Language
(Hardware)

20



FFLUL e AW g<)
(List Processing) :LISP C]
(1960 - 1959) (John McCarthy)
(Programming in Logic) ‘Prolog €]
.(Expert Systems)
1971 Niklaus Wirth . Pascal ]
.(Structured Language)
Beginner’s All-purpose Symbolic ) :BASIC C]
Thomas  John Kemeny (Instruction Code
BASIC 1965 Kurts
(FORMULA TRANSLATION) :FORTRAN C]
.1958-1954 John Backus
Dennis Ritchie Bell :C ©
1972
(Unix)
C Bell D CH+ C]

Bjarne Stroustrup

21



(Object-oriented language)

. (Visual Programming) C]
.Windows Microsoft
(Icons) (Menu choices)
Visual Basic (1) : .(Buttons)

C # (4) Visual J++ (3) Visual C++ (2)

.Visual FoxPro

(.\Net)

Operating Systems Juseil! dodail 5-1

(Manager)

(Microsoft Disk Operating System ) MS-DOS

.(Personal Computer- C)

22



MS-DOS

Applications iyl

Vs

Y

(Input / Output) gAY s JAY) 5 ) \

A

Y

Y

(Device Drivers) 5 ¢Y) <Mida >

(Memory) 3_SIdl 3 )3)

[ sz |

(CPU) 48 pall dallaal) 5as 95 1) y

(Hardware) 433l iU gSal)

23

. (Windows) 1



R R A e dﬁﬂﬁctzdﬁ
3
3
(Windows)
.(Windows)
Windows NT 4.0 | July 1996 Windows 1.01 November 1985
Windows 98 June 1998 Windows 2.03 November 1987
Windows 98 SE May 1999 Windows 2.11 March 1989
Windows 2000 February 2000 Windows 3.0 May 1990
Windows Me September 2000 Windows 3.1x March 1992
Windows XP October 2001 Windows For October 1992
Workgroups 3.1

Windows XP 64- .
bit Edition 2003 March 2003 Windows NT 3.1 July 1993
Windows Server . Windows For
2003 April 2003 Workgroups 3.1 December 1993
Windows XP Windows 3.2 (in
Professional x64 April 2005 Simplified Chinese | January 1994
Edition only)
Windows
Fundamentals for | July 2006 Windows NT 3.5 September 1994
Legacy PCs

November 2006
Windows Vista fvolur.ne Windows NT 3.51 | May 1995

icensing)

January 2007
Windows Home | 1)1 5007 Windows 95 August 1995
Server
Windows Server February 2008

2008

24



M ZA i
:(Macintosh)
1984 (Apple Computer Corporation)
3.5
.68000
Bell : (UNIX)
.1973-1969 Dennis Ritchie Ken Thompson
.C
.Minicomputers

25
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An Introduction to
Numbering Systems







gJ(:'J/ J.dl
| i) (e it

An Introduction to Numbering Systems

dud il | 1-2
3400
.Decimal Number 1
.Binary System 2
.Octal System 3
.Hexadecimal 4

29
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S it | o ldf 2-2

(0,1,2,3,4,5,6,7.8,9) -1
.10 Radix(R ) -2

N =(a,*10" +a, *10"" +..... +a,* 10" +a,*10°) +(a,*10" +...

% -(n-1) * -n
+a ., * 10 +a ,*107")

[

(Expansion Form) D (12710

=(1%10*) +(2*10") +(7*10°)
=1%100+2%10 +7*1

=100 +20 +7

=(127),,

D (48.125)19 2

=(4*10")+(8*%10°) +(1*10™") +(2*10?) +(5*107)
=(4*10+8*1) +(1/10 +2/100 +5/1000)
=(40+8) +(0.1 +0.02 +0.005)

=(48.125),,

W

(Expansion Form) D (1647.5)10

=(1*10°) +(6*10%) +(4*10") +(7*10°) +(5*10™")
=(1*1000+6*100 +4*10 +7*1) +(5/10)

=(1000 +600 +40 +7) +(0.5)

=(1647.5),,

30
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il 2| 3-2

(1 0) -1
.2 Radix(R) -2
, )01
- (
N=(a, (2"+a_ _02"% ..+ a[J2+ a[] 2% (al] 2F
+a_,, 27" +a_ 027)
a
(Expansion Form) D (10101), 1

=(1%2%) +(0%2°) +(1*2*) +(0*2") +(1*2°)
=1*¥16+0*8 +1%4 +0%*2 +1*1
=16+4+1
=(21),,
21 (10101),

D (101.111), 2

= (1#22) +(0%2') +(1%2°) +(1*2") +(1*27) +(1*2")
=(1*4+0%2 +1%1) +(1/2 +1/4 +1/8)

= (4 +1) +(0.5 +0.25 +0.125)

=(5.875),,

5.875 (101.111),

31
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D (101101.101), 3

=(1%2°) +(0%2%) (1%2°) +(1%27) +(0%*2") + (1%2°) +(1%2") H0*27) +1%27)
=(1%32+0%16+1*8 +1%4 +0*2 +1*1) H(1/2 40/4 H/8)
= (32 +8 +4 +1) +(0.5 +0.125)

= (45.625),,
45.625 (101101.101),
eiboutd| i) 4-2
(7 0) -1
.8 Radix(R) 2
N=(a, (B"+a _[08% ...+ a(l8 a[]l 8% (al] 8F

=(n-1) -n
+a_, (B +a_ [18")

(Expansion Form) D (701)s A

=(7%8%) +(0*8") +(1*8°)
=7%64+0%8 +1*]
=448 +0 +1

= (449),,

449 (701)s

32



o) g s

(Expansion Form)

=(3%8' +2%8°) +(4*8" +4*87)
=(3%8+2%1) +(4/8 +4/64)
= (24 +2) +(0.5 +0.0625)

= (26.5625),,

26.0625

.............................................. JOge)
D (32.44) 2
(32.44)s
D (123.123) 3

=(1%8 +2%8' +3%8%) +(1*8"' +2%8> + 3%87)
=(1*64+2*8+3*1) +(1/8 +2/64 +3/512)
=(64 +16 +3) +(0.125 +0.03125 +0.005859)

= (83.1621),,
83.1621 (123.123)s

s gl pliaid] 5-2

F A 9 0 -1

1510

F|EID|C[B|A|9|8|7|6|5[4]|3]2]1
15/14(13|12[11|10{9 | 8|7 |6|5|4 (3|21

.16  Radix(R) )

33
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N=(a, 016" +a, 16" +....+a, 16" +a,6°) +(a_, 16" +....
ta_,,, 0167 +a_ 016™)

a

(Expansion Form) D (701)16

=(7*16> )+(0*16") +(1*16°)

=7%256+0%16 +1*1

=1792 +0 +1

=(1793),,

1793 (701)16
D (8ABC.D);¢

=(8*16° +10*16° +11*16' +12%16") +(13*167" )
=(8*%4096 +10*256 +11*16 +12*1) +(0.8125)
=(32768 +2560 +176 +12) +(0.8125)
=(35516.8125),,

35516.8125 (8ABC.D)s6

D (1E3.4)46
=(1*16> +14*16' +3*16°) +(4*16™ )
=(1*256 +14*16 +3*1) +(0.25)
= (256 +224 +3) +(0.25)
=(483.25),,

483.25 (IE3.4)16

34



RO RIS A par e gwﬁcﬁwﬁ
K
0 0 0 0

"""""""" ' B T T
""""""" 2 | 2 | w0 | 2
T 3 | o | 3
""""""" 4 | 4 | w0 | 4
s | s o1 | s
6 | e | 1m0 | 6
- 7 7 1 m | 7
s | 0 | 1000 | g
T 1| o1 | 9
""""""" A | 12 | w10 | 10
""""""" B | 13 | 111 | 1
""""""" c | 14 | 10 | 12
""""""" p | 15 | 1o | 1
""""""" E | 1.6 | 1w | 14
""""""" F | 1 | un | 15
""""""" o | 20 | ‘1000 | 16
""""""" i | 2t | 1001 | 17
""""""" 2 | 2 | 100 | 18
""""""" 3 | 23 | 1011 | 19
""""""" 4 | 24 | 1100 | 20

35
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datd it | i) (ot i Magid|  6-2

(0<1)
9 0
7 0
) 1-6-2
1
2)
(2)
Dz O (53)1 | J o
:Jadl
53+2 26 1
26+2 13 0
13+2 6 1
6+2 3 0
3+2 1 1
1+2 0 1
.(110101), (53)10

36



29 ) ki) g 2 pir gwsdaws

Di 9 (123)5 Jho
s Jadl
123+2 61 1
61 =2 30 1
30+2 15 0
15+2 7 1
7+2 3 1
3+2 1 1
1+2 0 1
(1111011), (123)19
2
(2)
Di 9 (0.125) : Jhd
s Jadl
0.125*2 0.25 0
0.25*2 0.5 0
05*%2 1.0 1
.(0.001), (0.125),

37
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9 (0.625);

0.625 * 2 1.25

0.25%2 0.5

0.5%2 1.0

.(0.101), (0.625)10

D1
53+8 6
6+8 0
.(65)g (53)10

2-6-2

(8)
(8)

s Jadl

38
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Dz © (456) Jho
s Jadl
456+ 8 57 0
57+8
7+8 0 7
. (710)g (456)10
2
(8)
Dz © (0.32) | J o
s Jadl
032*8 2.56 2
0.56 * 8 4.48 4
0.48 * 8 3.84 3
0.84 * 8 6.72 6
.(0.2436)8 (0.32)0

39
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D 9 (0.825); : Jld
s Jadl
0.825* 8 6.6 6
0.6 *8 4.8 4
0.8*8 64 6
04*8 3.2 3
.(0.6463)8 (0.825)10
5] 3-6-2
N |
(16)
(16)
Dz © (340) " Jbo
s Jadl
340 =16 21 4
21+16 1 5
1+16 0 1
-(154)16 (340)10

40



ROMIVRII G phr e 4205&%
Di © (411)y Jbo
s Jadl
411 =16 25 11
25+16 1 9
1+16 1
.(19B)6 (411)10
2
(16)
Dz 9 (0.35) ' Jo
s Jadl
0.35*16 5.6 5
0.6 *16 9.6 9
0.6 *16 9.6 9
.(0.599)16 (0.35)10

41
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D 9 (0.825); : Jt
s Jadl
0.825* 16 13.2 13
0.2*16 3.2 3
0.2 *16 3.2 3
9 4-6-2
Dz © (10111.101 )2 Jl-i-o
s Jadl
10 111.101
2 7 5

(10111.101),=(27.5)s

42
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Dz © (110111.1011), L J o

110 111.101 100
6 7.5 4
(110111.1011),=( 67.54)5

S 5-6-2
Dz © (110101.110101 ), ' J
s Jadl

1 0101.1101 0100

3 5. D 4
(110101.110101),= (35.D4)5

Dz © (10111.0101 ), ' J
s Jadl

(10111.101)2= (17.5)16

43
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10

1+1

o el | Gt k| il | 7-2

Binary Addition

0+0=0
0+1=1
1+0=1
1+1=0 (carry 1)

. Carry

C(L1);  (10.1),

111
010.1
001.1

100.0

(2:5)10
(1.5)10

Sum

2

1-7-2

Juo

s Jadl
(10.1),
(1.1)2

44



29 ) ki) g 2 pir gwsdcwb

+
4.0
(4o (100)
. (101), (1001), D J
s Jadl
1
1001
0101
1110
9o (1001),
()10 (101),
9
+
14
(14)10 (1110),
Binary Subtraction $ 2-7-2
0-0=0
0-1=1 (Borrow 1)
1-0=1
1-1=0

45



RGNV G A AR .o 42W5d5¢%

0 1 .(Borrow) (Difference)
1 11
()
. (101), (1001), S ' Jo
s Jadl
010
1001
0101 -
0100
910 (1001),
QI (101),
9
- 5
4
(4o (0100),
. (1.01), (10.11), S D Jl
s Jadl
010
10.11
01.01 -
01.10

46



RGNV AT VG A A7 .o,
275)  (10.11),
(1.25)10 (1.01),
2.75
- 1.25
1,50

(50  (01.10),

Binary Multiplication 3-7-2

.(101), (1001), :
s Jadl
1001
101 *

1001
0000
1001

101101

(910 (1001),
(5)10 (101),

45
(45,  (101101),

47
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Binary Division 4-7-2
.(101); (101101), : D J

1001
101 )101101

101

000101
101

000

:

45),  (101101),
(5)10 (101),

45
00
Do (1001),

Binary system’s Complement (gulliutl| @l ( ilbouguid | 8-2

48
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One‘s Complement

( 12 )10

(12 )10

(0011 ), :

(1100),

(1910

(19 )10

(01100 ), :

1 0 0
(1100 ),
1 0 1
1
1111
1100
0011
(10011 ),
1 0 1
1
11111
10011
01100

49

(10011 ),
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Two’s Complement 2-8-2
1 #
0 0 1 1 *
1
(23 )0 tJ b
s Jadl
(10111 ), (23 )0 -1
1 (01000) . -2
.(01001)
1 -3
.(01001) 0 0 1
(31 )y ' Jo
s Jadl
(11111), (31 )1 -1
(00000) . -2
.(00001) : . 1
1 -3
.(00001) 1 0 0 1
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Computer Coding ‘it sl 9-2
(Coding)

(Binary Coded Decimal) BCD

BCD
BCD
~ 0000 | 0o
~ o001 | o
- ool0 | 2
oot | 3
- o100 | 4
ool | 5
T 6
oot | 7
~ 1000 | 8
1001 | 9
0001 0000 | 0
0001 0001 | T

1-9-2

.BCD



290 Il g s Wt

BCD (76)10 g
s Jadl
7 6
111 0110
.BCD Dz © (101111001 ), D J
s Jadl
BCD

0001 0111 1001
1 7 9
(101111001),= (179)BcD

.BCD (342.61)19 N (+9Y

0011 0100 0010 . 0110 0001

(AScII) 2-9-2

(American Standard Code Information Interchange)

32 . 128
96
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.(ASCII)
ASCII

41 1000001 | A
. 30 | 0110000 | 0
o 38 | 0111000 | 8
o 3F | orttitr | 2
- 21 | 0100001 | !
- 7F | 1111111 | Del
I ol111011 | 78
- [ Y 01111101 | 7D
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An Introduction to Algorithms

dmddmid| 1-3

.(Algorithms)
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(Programmable)
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(Problem Definition)

Allaaal) iy

r—>

*_l Analysis

l y  Compilation

Alleal) clllata yasg
(Problem Specification)

*—l Design

A ) i) Ayl
(Algorithm)

*_l Implementation

el Al |

(Program)

LA ALY J glal

(Executable Solutions)
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Algorithm Definition du)loall wipsed 2-3
- - (Algorithm)
(Abu Ja'far Muhammad Ibn Musa Al-Khwarizmi)

( 850-780)

(Hindu-Arabic numerals) -
(Algebra)

) ( 830)

.(al-Kitab al-mukhtasar fi hisab al-jabr wa'l-muqabala)

(C++)
(CH) (Java)
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Algorithm ‘

|
(Outputs) (Inputs)
(Data Structures) ;
.(Queue) (stack)
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i 316 G J0 9 £ I e 3510 i) Jld
: Jall
Al ]
A V) 2l
B A sl g
LC Gl aaall )
S=A+B+C & JacY) & sana 22
Average = S/3 Jaxall 2a
Average bl
Al

© N o W h W o

Algorithm Representation et )yloadl Juseti 3-3

(Description)

(Techniques)

(Simple English)
(... Java C++)
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Flowcharts

(Arrows)

1-3-3

olina

3

Al g Ayl
Start/Stop

EIlAY JAN)
Input/output

dlual) clleal)
Calculation / Storing

S8l KBS

Decision Making

Olosall g i sal
Looping / Iteration

O
/7
<>
o

S A gy sl il
Calling Subroutine

ilalanl) ¢y da ) g Juua 55 Adai

Connector

Glaland) i ol

Flow lines
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(IS el 0 ik @] Y (gl d) l2AL) 50 G ))I08 S : Jleo

Jal) aaml) A A P
S aamll 4 B oD

. Jall

(6) 9 d -B A

=
>
[a¥]
=~ N7 SR SR

'

Cuadadl JA)

BsA
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65

i 3] G Jiid § om0 dba¥ | (Bl eyl : : (Jlkd

sl Ji)
CsB A

Average

i 3] s G0 e Gt U2l 319 et )10 S : (Jled

a1 a0 : Jall
REEIR |
0 gsben C sl Jaai 2
C 3wl Aad ) sy il 3
N sl 8 4

Y=N*N AUl A3Mal) o N 2and) 20 30 cual 5
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. Y A2 e N axd) gkl 6
8 Sshal) ) il ; and

3 55hall I qaldl ;s NS

10 b ol S C AN dad 0 Ja 7
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: oot 08 Wil 19 F(X,Y) el i il e il et 519 G 5105 il J i)

X-Y If X>Y
F(X,Y)=<X*+Y" If X=Y
X+Y If X<Y

s AUl Jall
RN |

Y sXadig 2

(4) Bsbal) )l pad
:}» Y dad g X Aad i Q2 .3
(5) bsbal) ) cadl ;M

(8) sshball 1) Qad s F=X2%+Y? dalaall oo DAl dad s 4

5obaall LU Al ; aad -
©)* a"*}> Y dad e 8 X dad o o 5
(7) 3sbad ) caadl ;s

(8) 3sbdll L cadl : F=X - Y daleall (e Alal) Ao aia) 6
(8) 3shdl) M adl :F=X+Y Aabaall cpe QA Ao cawial 7

FsY sX(dSdadphi 8

a9
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Gl Gl fguid] (o0 S o il i i o 519 e 3105 S J

X X X X
S=1+—+—+—+.. . +—
no 20 3 n!
&uj)‘aﬁ‘:ddl
RN |

naxadi B 2
S=0 5 1=1 Jaadl Lo Jaa) .3
fact=1 cyraally J=1 daal) Lad Jaa) 4

(6) 353N (1) a3 : gl Losusi BIGidr 5
(8) 3sbadl ) cadl ;s
fact=fact*J 4ad J2a) .6

(5) Bobdl) N qadl: J=J+1 Jaa) 7
S=S + x/fact 4ed J2a) .8

(10) 35hadl) )l ; pad

(11) 3sbddl ) caadl ;3
(4) Bsbad) N cad) : [=I+1 =) .10

} n st sl BT .9

S dad gkl 11

4 12
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nsx adigl

fie

]
I
[

J=1, Fact=1

Fact=Fact*J

J=J+1

L]
Il
L]
+
[y

£ 4

S=S + x/Fact

»
»

i3
3

wn
~
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Pseudocode 2-3-3

(Natural languages)

(if) (loop)

] Aol Slaadly £ () i) e 2 : Jld

n"  forall integer n =1
fn)=
0 otherwise
Jadl
begin
read r;
if r; <0 then write 0
else
begin
1 < Iy,

71



WVJ'J)JA YA

I < 1'1-1;
while r; > 0 do
begin
1) < %) * I,
I3 < I3 -1
end;
write 1,
end
end

ok (St (g1 (A) ] i i s 910 (il
Lasbai b i 128l oo (n)

(Insertion sort)

Ali-1  A[]

Insertion sort algorithm

Stepl: fori«—2ton

Step2: do key «— A[i]

Step3: j—i—1

Step4: while j > 0 and A[j] > key
StepS: do A[j + 1] «— A[j]

Step6: A[j+ 1] < key

: Jo

: Jadl
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(L) douilid] (et S| QL e 3108 i)

Algorithm LargestNumber
Input : A non-empty list of numbers L.
Output: The largest number in the list L.
largest < L,
for each item in the list L > ;, do
if the item > largest, then
largest < the item

return /argest
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An Introduction to Computer Networks

b dmid] 1-4

(Computer Networks)
(Servers)

(Clients)
(Peer)

76
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77

i o | B g 2-4

(Computers)
7 1-2-4
z 1
K
(
(
2
z 3
(Server)
K



Hardware Devices

(Personal Computers)

(Printers)

(Terminals)

(Scanner)

4
.5
7 .6
2-2-4

(Server)

78
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2
: Router D .
: Bridge .
. Switch $ .
: Repeater .
: Hub y .
:Transmission Media 3
(Twisted Pairs) (Wired)
.(Coaxial Cable) (Optical Fibers)



A CALDIIpl oo 23V et

(Microwave) (Wireless)
. (Infrared) (Satellite)
Software Components L
A
. Unix Windows Server .
:(Protocols) 2
3

80
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A

2

3

4

z z 1-3-4
Local Area Networks (LANs) 1
( )
(Shared Resources)
.(Node)

: Bus Network .

.(Tap) (Bus)

81



Node 3

. (Server)

: Star Network

.(Hub)

Al

il

v

82



.(Server)

Al

il

: Ring Network
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(LANS)

. MAN

Metropolitan Area Networks(MANs)

.(WANs)

23V ded)
A
A
JAii
Av
3

84



85

Area Mebtwork To other
networks

Metropolitan Area

Local Area Networks Local Area Metworks -

Wide Area Networks (WANs)

(LAN)

A

il

AV

‘(Intranet )

2-3-4



:(Extranet ) 2
z 3-3-4
:Peer to Peer 1

(Network Interface Card)

.(Home Network)

:Client to Server / 2
(Servers)

(Clients)
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/ 100

(Token Ring)

87

. Ethernet 1

1

: Token Ring 2
(IBM)
(Ethernet)



Transmission Media Julgdl Jiby —4-4

Guided Media ( ) 1-4-4
Coacxial Cable B 1

(Inner Conductor) .

. (Outer Conductor ) .

.(Teflon) .
Al
ih

RG11 Coaxial Cable Coaxial Cable Dual Shielded

.(Crosstalk)

88



.(Thin) .
.(Thick) .
0.6
185
K

Twisted Pair

89

1.2

500



A CALDIIpl oo 23V et
:(Unshielded Twisted Pair - UTP) B .
.--""_—‘,.--—-:_—_—-:-_-:-
" o
 — ﬂ__‘-:_-..--"-".-;____:-"b—'
E'—:“‘h‘t‘-:::
e o
Jackets
sheath
(UTP)
(Shielding)
:(Shielded-Twisted Pair) B .

T

Jacket/
sheath

Foil shielding

([ BE——<
— :I— Two twisted pairs
_—

(UTP)  (STP)

90
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91

Fiber Optic Z

(Core)
(Kevlar)

Optical fiber
l (core)  Glass cladding

D B ——

_

f

Protective outer
sheath (jacket)

(Core)

100 -3
200000



Unguided Transmission media 2-4-4

(Wireless Media)

. (Directional) -1

. (Omni-directional) -2

Terrestrial Microwave Z 1
40 2

92
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Satellite Microwave

30

Broadcast Radio



Infrared

(3x10"  3x10" )

Wireless Networks  duebet Yol | el iwmd |

5-4
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...................................................... 23V ded)
C )
.(Hybrid)
7 1-5-4
Z  2-5-4
(Transceiver)
(Hybrid)
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(Single-Frequency Radio)

(Radio Frequency (RF) Range)

(Watt)

(Spread-Spectrum Radio) 4

96
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(Infrared )

(Light Emitting Diode- LED)

.(Injection Laser Diode -ILD)

.(Point to Point) S

K .(Remote Control)

97

23V ded)
3
-1
-2
1
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(Broadcast) 2

.(Scatter Infrared Networks)

(Reflective) 3

(Transceiver) -

Internet el i) dSuts 6-4

98
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(Advanced Research Project Agency-ARPANet)

Z 1-6-4
(Client-Server) -
( ) (Servers)
-2-6-4
(Dial up) A

(Modem)

.(Internet Service Provider - ISP)

929



(Leased Line ) | 2

(Digital Subscriber Line) DSL B 3

Computer

Phone Line Wall Jack
Modemn

Phone Line
Splitter

Ethernet Cable

100



Wi-Fi -2
(Access Point)
K
z -3
Z 3-6-4
(Hyper Text Markup Language) :HTML -
[
(World Wide Web) . WWW .
HTML
(Image) (Text)
.(Video) (Audio)
. (Browser) .

101



(Firefox) (Netscape) (Internet Explorer)

. Search Engines @ .

WWW.GOOGLE.COM WWW.MSN.COM :

WWW.YAHOO.COM

> E-mail .
WWW.Yahoo.com
(Username) Username@yahoo.com
(Yahoo)

.com
. Protocol .
(Transfer Control Protocol) 'TCP

(Internet Protocol) i |

.(Router)

102



. Firewall

: Post Office Protocol (POP)

. POP3 POP2 POP

- Serial Line Internet Protocol :(SLIP) ©
IP

Serial Lines

:(SMIP)
Packet Internet Grouper :(PING)
ICMP
Domain Name System (DNS)
IP Addresses

DNS :(Domain)

Domain Name Service

. IP Addresses Domain Names

103
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(Uniform Resource Locator) : URL

http://

http://www.google.com

Http://

104
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An Introduction to Multimedia

bt dmid| 1-5

(Multimedia) : Z
(Media) (Multi)

Interaction |

107
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. Interactive .
:Noninteractive .
Integration 2
2l gl JUaYl 8 3ol Rilugll palic (e pale DI aladial s

Hypertext &l sial) palll .3

(Links)

(Text)

108
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Hypermedia 444 hilugl 4

, Hypertext

Text

&

"-.
V==
LTS

Sttt | il | (0 | b0 2-5

109



B BUNZINE .o YY)

7|l heart.fc Anatomy of the human heart. !EE
File Personal Options  Log Help  See Flashcard Catalog

Help Me
Memorize
Thizs One

Al m]c]»
——
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Multimedia & Computer Arts

QPR BYU DG HE e

111
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Sl | Libaigd] wals 3-5

: Text -1

oY) A syl e
ol a3ty 5 € dpaal )l Ciladea

(Images) : Graphics o -2
. Audio -3
: Animation -4

112
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30

15

(Sampling)

Sound wigall 4-5

.(Amplitude) (Frequency)

Z 1-4-5

. (ADC)



i it BU Mg i i

............................................................... Do)
:Sampling Rate .
(Nyquist’s Sampling Theorem)
CD
44100 44.1
:Sampling Resolution .
sl
100 gl 6, Ll
80
&0
40
20
0 10 20 30 40 &0 el

100 16010

g0 a0

&l &0

40 40

20 | 20 ‘

o o | |

0 10 20 30 40 &0

010 20 30 40 50

o ligmll 27 dalide v ¥ase
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115

y
:10.5MB | Stereo 16-bit 44.1 KHz
CD
5.25MB | Mono 16-bit 44.1 KHz
5.25MB | Stereo 8-bit 44.1 KHz
2.6MB | Mono 8-bit 44.1 KHz
:5.25MB | Stereo 16-bit 22.05 KHz
2.5MB | Mono 16-bit 22.05 KHz
2

(Sound Card)

Sound card

1110 10101010
0111 11001111
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O U 3
CD 4
( )
2 (Byte)
( ) *( y ) *( ) *( )=Z
CD 60

635,040,000 = ( 60%60)*2*2* 44100

z

:(Musical Instrument Digital Interface) MIDI Yy ©  © .

MIDI

116
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.Macintosh Windows

:(Waveform Audio) WAV
.Windows . IBM

. (Audio Interchange File Format) AIFF

. Macintosh

(MPEG 1, Layer 3) MP3 : MP3 (MPEG-1)

C )

(Real Media) ‘(Real Media) RM
.(Real Network Inc.)
(Real Player) (RM)
(Real Time)

Al e (RM) Gld dlia 55 e 3)be (RAM) <ile : RAM
cale Ag geall il Jua3 Ja) (3 (Real Player) gebin leadding 45 5l
e g sing shadl s aaly jhidd cyiSa aicale V) 4 LRAM
(RAM) 2laialy Loyl 5,00 (RM) alaiely 52 ) @ saall Cale ol s
Lol Aalall ¢ 50 ol p Laal in
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.(Scanner)

. (Digital Camera)

Bitmap

Image jyouadl 5-5

Bit) (1)

(Map) 2) .

(Pixel)

H pixels horizontal

(Photographs)

Scanner

1-5-5

.(Bitmap)

1r

gt Vj”,& s
-
'_|
—
o
a
=]
=
Ly
i
[
|
—~
L
B
o
=
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Pixel

256x256x256 (RGB)
16,777,216 24

:Monochrome Image .
480 640 I 0
37.5

o o .
( 8)
300 480 640

:Gray Image

. Color Image .
8 256
307.2 480 640
24 ( 8 )
480 640
921.6
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Y 2-5-5
GIF
. JPEG
GIF 1
Graphics Interchange Format (GIF)
256 8
(GIF) .(Animation)

(Lossless Compression)

JPEG 2
(Joint Photographic Expert Group) JPEG
JPEG
(Lossy Compression)
- JPEG
6,777,216 24
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Data Compression wikibed| Qi@ 6-5

( 1948) (Shannon)
Digital Photography -1
.(DVD, VCD, MP3 . etc) )
-3
( ) -4
(Processor)
)
(
d 44.1 y
10.1 MB 16
5.05 MB 16
(Storage Space)
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. Lossless Compression
(Compress)

(Uncompress)

(WinZip)

v | +4 | R BN FSFEN gy S5
468000000000
r Y1 S ()5S Jasal) Aglee &

Daa¥) e il el Jie () el of dus 46819

5 (Run-Length Encoding) L) S sxe 5 ) Siall Cajall 4yl s 8 Ll
e S oS 2gas Ala L8 (Binary Data) "l <) laxca 3 deddiee 455k
Al Glasl gl G jlaall

bl | i - J

11111223333111222222
) JSAL ) 5S) asall dlee il
(1,5),(2,2),(3,4),(1,3),(2,6)
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Lossy Compression

(JPEG)
(Multimedia)

Bt | bl ot kb | laial sl 7-5

JPEG 1
(Joint Photographic Expert Group) JPEG

y
MPEG 2
(Moving Picture Expert Group) MPEG
1992 ‘MPEG1 .
.CD 1.5
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MPEG1 .1994 :-MPEG2 .
15-3
. DVD DTV
.MPEG2 :-MPEG3 .
1998 :-MPEG4 .
MPEG4

. Bl ) &ailuigl] geo ] i i dusdas 8-5

: Planning and Costing 1
:Designing and Producing 2
K :Testing 3
. Delivering 4

CD-ROM
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An Introduction to Computer Viruses

b dmdl] 1-6

(Vacuum Tubes)

.(Computer Virus)

127



CABCIBIHM oo P9l red)

z g
2001/7/12 ¢ 10:38 :
(t ) (g
( )
( )
(300) (30,000)
t 1
(Infect)
(Attachment files) 2
(Emails)
3
.(Sharing)
(Floppy Disk) t 4
(USB)

128



CABCIBIHM oo Fold) gieid)

3 (Updating) .5
(Serial Numbers) .6
(Crack)
(Malicious )
( )
:(Criminal Groups) 1
K
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:(Foreign Intelligence)

:(Hackers) Z

(Hackers)

:(Hacktivists) 2

:(Crackers)
(Crackers)

:(Information Warfare)

. (Insiders)
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%100

131

........................................................... P9l kel
(Symptoms)
.(Booting up) A
2
(CPU)
3
(Windows)
(Files) 4
(Folders)
)
(Write-protect Errors) .6
7
.8
(Speakers) 9
.(Beeps)



CABCIBIHM oo P9l red)

| o0 |yl Mgl 3-6

. (Self-replicating) A

v
§ . (Population Growth) 2
. (Parasitic) 3

.(Executable Codes)

t . (Viruses) 1
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CABCIBIHM oo P9l red)

(Science Fiction)

(Fred Cohen) 1983 .(Gregory Benford)
.(Virus)
v
: (Worms)
v
t .(Windows)
X
v
(John Brunner) 1975
1988 (Robert Morris)

(Morris Worm)

.(Internet Worm)

. (Trojan Horse)
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(Passwords)
(AIDS) g . (Emails)
1989
(AIDS)
:(Logic Bomb) 4
t (Trigger)
(Chernobyl)
1999 16 (3 3 1998
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(Popup)

........................................ P9l kel
. (Spyware) .5
1995
(Passwords)
:(Adware) .6

135



CABCIBIHM oo P9l red)

e o0l 5l ] 4-6

L
. (Jokes) S 1
. (Data Destruction ) 2
. (Spam Distribution) 2 3
( )
:(Data or Information theft) 4

(Open up ports)

136



CABCIBIHM oo P9l red)

. (Hijacking) 5

.(Servers)

.(Amazon) (Yahoo) (CNN)

b 3 : (Ransomware) .6

.(Password)
dunttid| Tt | gl | i 5-6
( ) . (Boot Sector) y .1

(Floppy disks)
.(Hard Disks)
Operating )
.(System
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.(Stone virus) s (Michelangelo) s (Disk Killer) s (Form) :

. (Executable Files) 2
.COM .EXE)
.(SYS .DRV .OVL .BIN

(Cascade) (Sunday)

.(Jerusalem)
: (Multipartite) 3
.(Tequila) (Flip) (Invader)
. (Stealth) 4
.(Whale) (Frodo) (Joshi)
:(Polymorphic) .5

(Signature)

.(Phoenix) (Stimulate) (Involuntary)

. (Macro) .6
.(Windows)

138



CABCIBIHM oo P9l red)

(Embedded)
(Microsoft Office)

.(Word Concept) (Nuclear) (DMV) :

i (Active X) T

(Pop ups) .(Browser)

.(Coldape) (Concept) (Melissa)

it gl Dbl | gt Iydl  6-6

(Antivirus)

(Scanning)

.(Removing) (Cleaning)
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A ek A . i s .
= = ald ) 8 ga Aalial) A L4l el yull o)
Win 95 /98/ ME/NT4 | www.authentium.com Authentium, Inc.,
SP4/2000/XP Jupiter, FL, USA Command
Win 95/98/ME/ www.my-etrust.com Computer
NT4/2000/ XP Associates eTrust EZ
International, Inc., Armor
NY, USA
DOS, Win 95/98 www.f-prot.com Frisk Software
International,
Reykjavik, F-Prot
Iceland
Win 95/98/NT4/ ME/ | www.f-secure.com F-Secure
2000/XP Corporation, F-Secure
Helsinki, Finland
Win 95/98/NT4/ ME/ | www.kaspersky.com Kaspersky Labs,
2000/XP, Linux, Moscow, Russia Kaspersky
Palm
Win 95/98/ME/ www.mcafee.com Network
2000/XP Associates, Inc.,
Santa Clara, McAfee
CA, USA
Win95/98/ME/NT4/2 | www.nod32.com Eset Software, NOD32
000/XP, DOS, Coronado, CA, Antivirus
LINUX USA System
Win 98/ME/ 2000/XP | www.symantec.com Symantec,
Cupertino, CA, Norton
USA Antivirus
Win 3.1/95/98/ NT www.pandasoftware.com Panda Software, Panda
/ME/2000/ XP, DOS, Bilbao, Spain Antivirus
0S/2 Platinum
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Win 95 /98/ME/ www.trendmicro.com Trend Micro Inc.,
NT4.0 SP6/2000 Tokyo, Japan Trend PC-
SP1/XP cillin

Win 95/98/ME/ NT4/ | www.centralcommand.com | Central

2000/XP Command, Inc., .
Medina, OH, Vexira
USA

Win 95/98/NT/ ME/ http://www.avg.com AVG

2000/ XP , DOS Technologies,
formerly Grisoft AVG

b g | 0 S gl (ool Bl S 7-6

m

B

(Write-protect)
.(O) (Booting) 2
3
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(A) alal

File Formats of Multimedia

Image Files _s=ll Slike

Extension ” Description
Jpeg (jpg) Joint Photographic Experts Group
Aff (tif) Tagged Image File Format
xif Raw Image Formats
.png Portable Network Graphic
gif Graphics Interchange Format
bmp Windows bitmap
.cgm Computer Graphics Metafile
.Svg Scalable Vector Graphics
wmf Windows Metafile
pdf Portable Document Format
pef Progressive Graphics File
.psd Photoshop Document
.psp Paint Shop Pro Document
swf Shockwave Flash
.eps Encapsulated PostScript
.cdr CorelDraw Image File
.dng Digital Negative Image File
.icon Icon Image File
.mng Multiple Network Graphic
.pic Picture File
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Audio Files & sall iléla

Extension ” Description
.mp3 MPEG Layer-3 format
.wma Windows Media Audio format
.aif Audio Interchange File Format
.amr Adaptive Multi-Rate Codec File
.aob DVD-Audio Audio Object File
.au Audio File
.cdr Raw Audio CD Data
.midi (mid) Musical Instrument Digital Interface
.rm Real Audio File
.ram Real Audio Media
.wav WAVE Audio File
.bwt Broadcast Wave Format
.aac Advanced Audio Coding File
Aff Interchange File Format
.avi Audio Video Interleave File
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Video Files sudll ¢ilala

Extension ” Description
3gp 3GPP Multimedia File
.asf Advanced Systems Format File
.asx Microsoft ASF Redirector File
.avi Audio Video Interleave File
.mov Apple QuickTime Movie
.mp4 MPEG-4 Video File
.mpg MPEG Video File
qt Apple QuickTime Movie
swf Macromedia Flash Movie
.wmv Windows Media Video File
.wm Windows Media File

Compressed Files haall cilils

Extension ” Description
.deb Debian Software Package
.8z Gnu Zipped File
pkg Mac OS X Installer Package
.rar WinRAR Compressed Archive
.sea Self-Extracting Archive
.sit Stuffit Archive
Sitx Stuffit X Archive
.Zip Zipped File
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(B) galdll

Common Character Sets

| ANSI Character Set |
Character|| Unicode Value (Hex) ?(li\lescilr:ll)e Description

| ! ” 0021 ” 33 ” Exclamation point |
| ” 0022 ” 34 ” Quotation mark |
| # | 0023 | 35 || Numbersign |
I 0024 | 36 | Dollarsign |
| % ” 0025 ” 37 ” Percent |
| & | 0026 | 38 || Ampersand |
| ” 0027 ” 39 ” Apostrophe |
| ( ” 0028 ” 40 ” Left parenthesis |
| ) ” 0029 ” 41 ” Right parenthesis |
I 002A | 42 || Asterisk |
| + “ 002B ” 43 ” Plus sign |
| I 002C | 44 | Comma |
| I 002D | 45 | Hyphen |
| 002E | 46 | Fullstop |
|| 002F | 47 | Solidus |
| o | 0030 | 48 | Digitzero |
|1 | 0031 | 49 | Digitone |
| 2 | 0032 | 50 | Digittwo |
3 | 0033 | 51 | Digitthree |
|4 | 0034 | 52 | Digitfour |
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ANSI Character Set

Character|| Unicode Value (Hex) ‘?(llsc;;z(li)e Description

E 0035 | 53 | Digitfive |
| 6 | 0036 | 54 | Digitsix |
R 0037 | 55 || Digitseven |
I 0038 | s6 | Digiteight |
I 0039 | 57 | Digitnine |
| I 003A | 8 | Colon |
| ; ” 003B ” 59 ” Semicolon |
| < ” 003C ” 60 ” Less-than sign |
| = ” 003D ” 61 ” Equals sign |
| > ” 003E ” 62 ” Greater-than sign |
EE 003F | 63 | Question mark |
| @ ” 0040 ” 64 ” Commercial at |
| A ” 0041 ” 65 ” Latin capital letter A |
| B ” 0042 ” 66 ” Latin capital letter B |
| C ” 0043 ” 67 ” Latin capital letter C |
| D ” 0044 ” 68 ” Latin capital letter D |
| E ” 0045 || 69 ” Latin capital letter E |
| F ” 0046 ” 70 ” Latin capital letter F |
| G ” 0047 ” 71 ” Latin capital letter G |
| H ” 0048 ” 72 ” Latin capital letter H |
| I ” 0049 ” 73 ” Latin capital letter I |
| J ” 004A ” 74 ” Latin capital letter J |
| K ” 004B ” 75 ” Latin capital letter K |
| L ” 004C ” 76 ” Latin capital letter L |
| M ” 004D ” 77 ” Latin capital letter M |
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ANSI Character Set

Character|| Unicode Value (Hex) ‘?(llsc;;z(li)e Description

| N ” 004E ” 78 ” Latin capital letter N |
| o ” 004F ” 79 ” Latin capital letter O |
| P ” 0050 || 80 ” Latin capital letter P |
| Q ” 0051 ” 81 ” Latin capital letter Q |
| R ” 0052 ” 82 ” Latin capital letter R |
| S ” 0053 ” 83 ” Latin capital letter S |
| T ” 0054 ” 84 ” Latin capital letter T |
| U ” 0055 ” 85 ” Latin capital letter U |
| v ” 0056 ” 86 ” Latin capital letter V |
| W ” 0057 ” 87 ” Latin capital letter W |
| X ” 0058 ” 88 ” Latin capital letter X |
| Y ” 0059 ” 89 ” Latin capital letter Y |
| Z ” 005A ” 90 ” Latin capital letter Z |
| [ ” 005B ” 91 ” Left square bracket |
| \ ” 005C ” 92 ” Reverse solidus |
| ] ” 005D ” 93 ” Right square bracket |
| " ” 005E || 94 ” Circumflex accent |
| 005F I 95 | Lowline |
| ” 0060 ” 96 ” Grave accent |
| a ” 0061 ” 97 ” Latin small letter a |
| b ” 0062 ” 98 ” Latin small letter b |
| e | 0063 | 99 || Latinsmallletterc |
| d ” 0064 ” 100 ” Latin small letter d |
| e ” 0065 ” 101 ” Latin small letter e |
|t | 0066 | 102 | Latin small letter f |
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ANSI Character Set

Character|| Unicode Value (Hex) ‘?(llsc;;z(li)e Description

| g ” 0067 ” 103 ” Latin small letter g |
| n | 0068 | 104 | Latin small letter h |
T 0069 | 105 | Latinsmall letter i |
| j ” 006A ” 106 ” Latin small letter j |
| k ” 006B ” 107 ” Latin small letter k |
|1 | 006C | 108 | Latin small letter ] |
| m | 006D | 109 | Latinsmallletterm |
| n ” 006E ” 110 ” Latin small letter n |
| 0 ” 006F ” 111 ” Latin small letter o |
| p ” 0070 ” 112 ” Latin small letter p |
| q | 0071 | 113 | Latinsmallletter g |
| r ” 0072 ” 114 ” Latin small letter r |
| s ” 0073 ” 115 ” Latin small letter s |
| t ” 0074 ” 116 ” Latin small letter t |
| u ” 0075 ” 117 ” Latin small letter u |
| v | 0076 | 118 | Latinsmall letter v |
| W ” 0077 || 119 ” Latin small letter w |
| X ” 0078 ” 120 ” Latin small letter x |
| y ” 0079 ” 121 ” Latin small letter y |
| z ” 007A ” 122 ” Latin small letter z |
| { ” 007B ” 123 ” Left curly bracket |
] | 007C | 124 || Vertical line |
| } ” 007D ” 125 ” Right curly bracket |
T 007E | 126 | Tilde |
| DEL | 007F | 127 | Delete |




(C) Gl

Numeric Equivalents

Numeric Equivalents

Decimal Hexadecimal Octal Binary

(Base 10) (Base 16) (Base 8) (Base 2)
1 01 01 00000001
2 02 02 00000010
3 03 03 00000011
4 04 04 00000100
5 05 05 00000101
6 06 06 00000110
7 07 07 00000111
8 08 10 00001000
9 06 11 00001001
10 0A 12 00001010
11 0B 13 00001011
12 0C 14 00001100
13 0D 15 00001101
14 0OE 16 00001110
15 OF 17 00001111
16 10 20 00010000
17 11 21 00010001
18 12 22 00010010
19 13 23 00010011
20 14 24 00010100
21 15 25 00010101
22 16 26 00010110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
23 17 27 00010111
24 18 30 00011000
25 19 31 00011001
26 1A 32 00011010
27 1B 33 00011011
28 1C 34 00011100
29 1D 35 00011101
30 1E 36 00011110
31 IF 37 00011111
32 20 40 00100000
33 21 41 00100001
34 22 42 00100010
35 23 43 00100011
36 24 44 00100100
37 25 45 00100101
38 26 46 00100110
39 27 47 00100111
40 28 50 00101000
41 29 51 00101001
42 2A 52 00101010
43 2B 53 00101011
44 2C 54 00101100
45 2D 55 00101101
46 2E 56 00101110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
47 2F 57 00101111
48 30 60 00110000
49 31 61 00110001
50 32 62 00110010
51 33 63 00110011
52 34 64 00110100
53 35 65 00110101
54 36 66 00110110
55 37 67 00110111
56 38 70 00111001
57 39 71 00111000
58 3A 72 00111010
59 3B 73 00111011
60 3C 74 00111100
61 3D 75 00111101
62 3E 76 00111110
63 3F 77 00111111
64 40 100 01000000
65 41 101 01000001
66 42 102 01000010
67 43 103 01000011
68 44 104 01000100
69 45 105 01000101
70 46 106 01000110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
71 47 107 01000111
72 48 110 01001000
73 49 111 01001001
74 4A 112 01001010
75 4B 113 01001011
76 4C 114 01001100
77 4D 115 01001101
78 4E 116 01001110
79 4F 117 01001111
80 50 120 01010000
81 51 121 01010001
82 52 122 01010010
83 53 123 01010011
84 54 124 01010100
85 55 125 01010101
86 56 126 01010110
87 57 127 01010111
88 58 130 01011000
89 59 131 01011001
90 SA 132 01011010
91 5B 133 01011011
92 5C 134 01011100
93 5D 135 01011101
94 SE 136 01011110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
95 SF 137 01011111
96 60 140 01100000
97 61 141 01100001
98 62 142 01100010
99 63 143 01100011
100 64 144 01100100
101 65 145 01100101
102 66 146 01100110
103 67 147 01100111
104 68 150 01101000
105 69 151 01101001
106 6A 152 01101010
107 6B 153 01101011
108 6C 154 01101100
109 6D 155 01101101
110 6E 156 01101110
111 6F 157 01101111
112 70 160 01110000
113 71 161 01110001
114 72 162 01110010
115 73 163 01110011
116 74 164 01110100
117 75 165 01110101
118 76 166 01110110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
119 77 167 01110111
120 78 170 01111000
121 79 171 01111001
122 TA 172 01111010
123 7B 173 01111011
124 7C 174 01111100
125 7D 175 01111101
126 7E 176 01111110
127 7F 177 01111111
128 80 200 10000000
129 81 201 10000001
130 82 202 10000010
131 83 203 10000011
132 84 204 10000100
133 85 205 10000101
134 86 206 10000110
135 87 207 10000111
136 88 210 10001000
137 89 211 10001001
138 8A 212 10001010
139 &B 213 10001011
140 8C 214 10001100
141 8D 215 10001101
142 8E 216 10001110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
143 8F 217 10001111
144 90 220 10010000
145 91 221 10010001
146 92 222 10010010
147 93 223 10010011
148 94 224 10010100
149 95 225 10010101
150 96 226 10010110
151 97 227 10010111
152 98 230 10011000
153 99 231 10011001
154 9A 232 10011010
155 9B 233 10011011
156 9C 234 10011100
157 9D 235 10011101
158 9E 236 10011110
159 9F 237 10011111
160 A0 240 10100000
161 Al 241 10100001
162 A2 242 10100010
163 A3 243 10100011
164 A4 244 10100100
165 AS 245 10100101
166 A6 246 10100110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
167 A7 247 10100111
168 A8 250 10101000
169 A9 251 10101001
170 AA 252 10101010
171 AB 253 10101011
172 AC 254 10101100
173 AD 255 10101101
174 AE 256 10101110
175 AF 257 10101111
176 BO 260 10110000
177 B1 261 10110001
178 B2 262 10110010
179 B3 263 10110011
180 B4 264 10110100
181 BS 265 10110101
182 B6 266 10110110
183 B7 267 10110111
184 B8 270 10111000
185 B9 271 10111001
186 BA 272 10111010
187 BB 273 10111011
188 BC 274 10111100
189 BD 275 10111101
190 BE 276 10111110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
191 BF 277 10111111
192 Co 300 11000000
193 Cl 301 11000001
194 C2 302 11000010
195 C3 303 11000011
196 C4 304 11000100
197 C5 305 11000101
198 Cé6 306 11000110
199 C7 307 11000111
200 C8 310 11001000
201 C9 311 11001001
202 CA 312 11001010
203 CB 313 11001011
204 CC 314 11001100
205 CD 315 11001101
206 CE 316 11001110
207 CF 317 11001111
208 DO 320 11010000
209 D1 321 11010001
210 D2 322 11010010
211 D3 323 11010011
212 D4 324 11010100
213 D5 325 11010101
214 D6 326 11010110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary
(Base 10) (Base 16) (Base 8) (Base 2)
215 D7 327 11010111
216 D8 330 11011000
217 D9 331 11011001
218 DA 332 11011010
219 DB 333 11011011
220 DC 334 11011100
221 DD 335 11011101
222 DE 336 11011110
223 DF 337 11011111
224 EO 340 11100000
225 El 341 11100001
226 E2 342 11100010
227 E3 343 11100011
228 E4 344 11100100
229 ES 345 11100101
230 E6 346 11100110
231 E7 347 11100111
232 ES8 350 11101000
233 E9 351 11101001
234 EA 352 11101010
235 EB 353 11101011
236 EC 354 11101100
237 ED 355 11101101
238 EE 356 11101110
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Numeric Equivalents

Decimal Hexadecimal Octal Binary

(Base 10) (Base 16) (Base 8) (Base 2)
239 EF 357 11101111
240 FO 360 11110000
241 F1 361 11110001
242 F2 362 11110010
243 F3 363 11110011
244 F4 364 11110100
245 F5 365 11110101
246 Fo6 366 11110110
247 F7 367 11110111
248 F8 370 11111000
249 F9 371 11111001
250 FA 372 11111010
251 FB 373 11111011
252 FC 374 11111100
253 FD 375 11111101
254 FE 376 11111110
255 FF 377 11111111
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