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English: Display the sum of A times B plus C.

C++: cout << (A*B + C);

Assembly Language: Intel Machine Language:

mov eax, A A1 00000000
”Eﬂ B c F7 25 00000004
al eax,
call Writelnt 03 05 00000008
E8 00500000
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Level 4 High-Level Language
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Level 3 Assembly Language
Level 2 Instruction Set
eve Architecture (ISA)
Hardware
Level 1 Digital Logic
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= 0 E=19] #2271

B 2Z14(binary number) X9

MSB LSB
11011001010011100 |
15 0 — bit number

= MSB — Z] 42| H] E (most significant bit)
= LSB - X|01¢] H| E (least significant bit)
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Table 1-3 Binary Bit Position Values.

2n Decimal Value 2n Decimal Value
2 1 2 236

2! 2 2? 512

22 4 210 1024

23 8 2l 2048

24 16 212 4096

25 32 213 8192

28 64 214 16384

27 128 213 32768
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s 10714 2 = (D,q x 2™Y) + (D, x 2™2) + ... + (D; x 21) + (D x 29)

(6]) 00001001, = (1 x 2%) + (1 x 20) = 8+1 = 9,
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= H}O]E(byte) - 8 H E
= 2|E(word) — 16 H E, 2 HIO|E
=« HE¢|E(doubleword) — 32 H|E, 4 HIO|E, 2 |
« JEQ|E(quadword) — 64 H|E, 8 HIO|E, 4 2|

byte
doubleword

quadword ‘ 64 ‘

(cf) Intel Z2M|AO0IA RE2] A7]|= 16H|EO]X|TL,
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Table 1-4 Ranges of Unsigned Integers.

Storage Type Range (low-high) Powers of 2
Unsigned byte 0to 255 Dw(2d-1)

Unsigned word 0 to 63,535 0w (20— 1)
Unsigned doubleword 0 to 4,294 967,295 Oto t\2?'2 -1
Unsigned quadword 0to 18.446,744.073,709,551.,615 Do (2% - 1)
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K =210 X 103 (kilo)
M =220 = 10% (mega)
G =230 = 10° (giga)
T =240 E = 102 (tera)

P=2% X105 (peta)
E =260 &= 1018 (exa)

Z=2"0E=10% (zetta)
Y =280 E= 102 (yotta)

A THS

ol g0 13 oy Ea|do 14
wm 1674 BV i 167145 S
il ulll
W 2714, 10714, 16314 B B 16714 5
Binary Decimal Hexadecimal Binary Decimal | Hexadecimal 1 1
0000 0 0 1000 8 8 36 28 28 6A
42 45 58 4B
0001 I 1 1001 9 9 78 6D 80 B5
0010 2 2 1010 10 A L
21/16=1,rem5
0011 3 3 1011 1 B B 16714 B
0100 4 4 1100 12 C 1 10h +5 = 15h
0101 5 5 1101 13 D c6 _7é_
0110 6 6 1110 14 E A2 47
o111 7 7 il 15 F 24 2E
W 27140] 16314 BY: 2714 4XIE| & 16314 1AIE| 2 B B O] dZE] AOOIAM F 4 AILHS Obe Ol 16714 SA/MA0] B0
» 2%14 0100 1100 = 16%14 4C = 10714 76 (=16x4+12) ArEgH
01001100B 4CH 76
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Hol= 4 (signed integer)
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= 1 = negative, 0 = positive n UL
s 2£:37|9129 HA& BY (20-M)
sign bit
9 (o
i QF&: 65 > 01000001  (%]AQIH|E=0, 65)
. 24:-65 > 10111111 X ARQIH|E=1, 28-65
‘1‘1‘1‘1‘0‘1‘1‘0UNegatlve & (Z]2{H] )
(o
65+(-65) > 01000001 65
‘0‘0‘0‘0‘1‘0‘1‘0U Positive +)10111111 2865
400000000 26— carry BA|
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:{ A>B: 20+ (A-B) carry BA|OMH A > —2mito (271 -1)
A<B: 2—(B—A) B-AQ| 20| H& > —(B-A)Z EN
Storage Type Range (low—high) Powers of 2
00001100 00001100 Signed byte —128 to +127 —J?Iull?—lj
-00000011 =——> 11111101 Signed word 32768 to 432,767 BB
/0 0001001 Signed doubleword —2,147.483.648 10 2,147.483.647 2@ -1
Signed quadword —9,223,372.036,854.775.808 to 29 o (2"'1 -1
+9,223,372,036,854,775,807
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BX BN

e ASCII HIO] 2 A}
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B ASCII HIO{2 Xt
« Ut O SZE |00 AR ElE AL
= OHLE| 317}X|Q] 2AIA L7} ALRE! (Ctrl+2AL 2 22 7ts)

« HZ ASCII: 7THIE (0 - 127) > QEXL £Al, YHEL
= ANSI E2XFU S (2 ASCII): 8HIE (0 - 255) > MR EAT 2 ASCIl ZE(10E1 Mg
= #H2 = (Unicode): 3 8l o] (backspace) (3 7F 1% 0.2 o] Fich)
= UTF16: 16H|E > CI=0] At ZH(CH2/TUA/ YO ) 9 27 & (n7h gFo 2 7Y HE})
« UTF8: 8HIE > QLIAEE %t 71HZAO0| HB 9} 10 ahol 7] = (line feed) (C}-& =& o] Ealt}.)
= UTF32: 3ZH|E 12 23 =(form feed) (T =2 wjo]%| 2 o) F5lch)
(Unicode Transformation Format) 13 #1217 2] El(carriage return) (717 912 710 2 o] £ 5hc})
27 &% Tal(escape character)
(1)) ASCIIAE =Xt
0110000 ~ 0111001 0~9
1000001 ~ 1011010 A~Z
1100001 ~ 1111010 a—~z
SAHICHE ol =e|¢0] 21 SAHICHE o 2|0 22
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B 2714 H AL (Binary Integer)
= 8HIE Hli4& A7I(8, 16, 32, 48, 64)9] 27142 MR 2|0 M=
B ASCII digit string
= &5 =0 2O[A TH&0] BHOF 2
e 2t
ASCII 2212 “01000001™
ASCII 104 637
ASCII 167 417
ASCII 821+ “101”
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