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80x86

Fi7E ﬁIJﬁJ:k‘F[ﬂFFéJ

=t FE S g

3 P = '

ﬁﬁ"" B Llﬂ— reg
!g il Var + exp/Var-exp Var + exp/Var-exp

BRI Ry [reg] reg
ﬁi’?‘f}‘ Ep LRSIl Var(reg + disp]fi¥[reg + disp] Var + reg + disp fi¥ reg + disp
%l T s - [reg1][reg2] regl +reg2
ﬁl £ r,?fﬁ,iﬁl‘g‘:j"ii]b Var[regl + disp1][reg2 + disp2] Var + regl + displ + reg2 + disp2 ¥

f¥[regl + disp1][reg2 + disp2] regl + displ + reg2 + disp2

fif AR ik [reg*SF] reg*SF
R S Var[reg*SF + disp] Var + reg*SF + disp
RS eSS [reg1][reg2*SF] regl + reg2*SF
IAEFI}“EL %fﬁf?ﬁl‘gjﬁ‘:ﬁ} Var[regl + dsip1][reg2*SF + disp2]§i¥ [Var + regl + disp1 + reg2*SF + disp2

[regl + dsip1][reg2*SF + disp2]

Y regl + displ + reg2*SF + disp2

?_t: 1. disp, disp1, disp2 7t

BT

16 % 7 €| $08 S 1) 65 8

8 7 Fy 32 7 -
2 SFIIER 124,58 - 3.

reg, regl, == reg2 13

W 16 0 7

W
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ex4.1-1.asm
.386
;32-bit operand size data segment
0000 DATA32 SEGMENT PUBLIC 'DATA' USE16
0000 0047 OPR1 DW 0047H
0002 00000047 OPR2 DD 0047H
0006 DATA32 ENDS
;32-bit addressing size code segment
0000 CODE32 SEGMENT PUBLIC 'CODE' USE16
ASSUME  CS:CODE32,DS:DATA32
0000 ADD_MODE PROC NEAR
;16-bit addressing and 16-bit operand size.
0000 B8 0034 MOV  AX,034H ;immediate
0003 8B D8 MOV BX,AX register
0005 A1 0000 R MOV  AX,OPRI;direct
0008 8B OF MOV CX,[BX] ;register indirect
000A 8B 87 0000 R MOV AX,OPR1[BX];register-relative
000E 8B 01 MOV AX,[BX][DI] ;based-indexed
;based-indexed-relative
0010 8B 81 0000 R MOV  AX,OPRI[BX][DI]

43

) SRR R

;32-bit addressing and 32-bit operand size.
0014 67& 661 8B 1C CD MOV EBX,[ECX*8] ;scaled-indexed
00000000
;scaled-based-indexed
001D 67& 661 8B 1C 78 MOV EBX,[EAX][EDI*2];based-indexed
;scaled-based-indexed-relative
0022 67& 661 8B 9C B9 MOV EBX,0PR2[ECX][EDI*4]
00000002 R
:Mixed use of 16/32-bit operand size
;and addressing.
;16-bit addressing and operand size

002B 8B 07 MOV AX,[BX]

;32-bit addressing and 16-bit operand size
002D 67& 8B 03 MOV  AX,[EBX]

;16-bit addressing and 32-bit operand size
0030 66l 8B 07 MOV EAX,[BX]
0033 ADD_MODE ENDP
0033 CODE32 ENDS

END
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sex4.1-2.asm
;Some examples of the notations of
;addressing modes
386
;32-bit operand size data segment
00000000 DATA32 SEGMENT PUBLIC 'DATA' USE32
00000000 00000047 OPR2 DD 0047H
0004 DATA32 ENDS
;32-bit addressing size code segment
00000000 CODE32 SEGMENT PUBLIC 'CODE' USE32
ASSUME  CS:CODE32,DS:DATA32
00000000 ADD_MODE PROC NEAR
;32-bit addressing and 32-bit operand size.
00000000 B8 00000034 MOV EAX,034H ;immediate
00000005 8B D8 MOV EBX,EAX ;register
00000007 A1 00000000 R MOV EAX,OPR2;direct
0000000C 8B 1B MOV EBX,[EBX] ;register indirect
0000000E 8B 9B 00000000 R MOV EBX,0OPR2[EBX];register-relative
00000014 8B 1C 07 MOV EBX,[EAX][EDI] ;based-indexed

4.5
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;based-indexed-relative

00000017 8B 9C OF MOV EBX,0PR2[ECX][EDI]
00000000 R
0000001E 8B 1C CD MOV EBX,[ECX*8] ;scaled-indexed
00000000
;scaled-based-indexed
00000025 8B 1C 78 MOV EBX,[EAX][EDI*2];based-indexed
;scaled-based-indexed-relative
00000028 8B 9C B9 MOV EBX,OPR2[ECX][EDI*4]
00000000 R

;Mixed use of 16/32-bit operand size
;and addressing.
;16-bit addressing and operand size

0000002F 67& 661 8B 07 MOV AX,[BX]

;32-bit addressing and 16-bit operand size
00000033 66l 8B 03 MOV AX,[EBX]

;16-bit addressing and 32-bit operand size
00000036 67& 8B 07 MOV EAX,[BX]
00000039 ADD_MODE ENDP
0039 CODE32 ENDS

END
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1] gl OF SF_ZF AF PF_CF
MOV  mem,ACC (mem)< ACC - - - R R R
MOV  ACC,mem ACC< (mem) - - - - - -
MOV regl,reg2 regl €reg2 - - - - R -
MOV  mem,reg (mem) € reg - - - - R -
MOV  reg,mem reg < (mem) - - - - - -
MOV  reg,data reg <data - - - - - -
MOV  mem,data (mem)< data - - - - - -
MOV  sreg,regl6 sreg< regl6 - - - - - -
MOV  sreg,ml6 sreg& (m16) - - - - - -
MOV  regl6,sreg regl6€ sreg - - - - - -
MOV ml6,sreg (m16)€< sreg - - - - R -

BOxBOE A HEFZ 4 ]

XCHG ACC,reg ACC <> reg - - - - _
XCHG mem,reg (mem) <> reg - - - - _
XCHG regl,reg2 regl <> reg2 - - - - -

BSWAP 132 TEMP € 132 -- o
132(7:0) <> TEMP(31:24)
132(15:8) <> TEMP(23:16)

LEA r16/32,m16/32 r16/32 < (m16/32) - - - - -

Lsreg r16,m16:16 rl6 € (m16:16) - - - - R
sreg € (m16:16 + 2)
Lsreg r32,m16:32 r32 € (m16:32) - - - - R

sreg € (m16:32 +4)




MOV 5472 i 4t

ex4.2-2.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 OPR1 DW 0047H
0002 0023 OPR2 DW 0023H
0004 DATA  ENDS

;Exchange two words in memory
;using absolute addressing mode

0000 CODE  SEGMENT PUBLIC 'CODE'
ASSUME  CS:CODE,DS:DATA

0000 SWAP  PROC NEAR
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 A1 0000 R MOV AX,OPRI ;get oprl
0008 8B 1E 0002 R MOV BX,0PR2 ;get opr2
000C A3 0002 R MOV OPR2,AX ;save oprl
000F 89 1E 0000 R MOV OPRI,BX ;save opr2
0013 C3 RET
0014 SWAP  ENDP
0014 CODE  ENDS

END SWAP

4.9

MOV?F[ —?JE"??’TT%' G = Al

ex4.2-3.asm

0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 OPR1 DW 0047H
0002 0023 OPR2 DW 0023H
0004 DATA  ENDS
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 8D 36 0000 R LEA SI,OPRI ;set up pointers
0009 8D 3E 0002 R LEA DILOPR2
000D 8B 04 MOV  AX,[SI] ;get oprl
000F 8B 1D MOV BX,[DI] ;get opr2
0011 89 05 MOV [DI],AX ;save oprl
0013 89 1C MOV  [SI],BX ;save opr2
0015 C3 RET
0016 SWAP  ENDP
0016 CODE  ENDS

END SWAP
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MOV 7= Ay i

ex4.2-4.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 OPR1 DW 0047H
0002 0023 OPR2 DW 0023H
0004 DATA  ENDS
0000 SWAP  PROC NEAR
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 BE 0000 MOV SI,OOH ;zero SI
0008 8B 84 0000 R MOV AX,0OPRI1[ST] ;get oprl
000C 8B 9C 0002 R MOV BX,0PR2[SI] ;get opr2
0010 89 84 0002 R MOV  OPR2[SI],AX ;save oprl
0014 899C 0000 R MOV OPRI1[SI],BX ;save opr2
0018 C3 RET
0019 SWAP  ENDP
0019 CODE ENDS

END SWAP

4.11

MOV 472 et o

ex4.2-5.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 OPR1 DW 0047H
0002 0023 OPR2 DW 0023H
0004 DATA  ENDS
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 8D 36 0000 R LEA SIOPRI ;set up pointers
0009 8D 3E 0002 R LEA DI,OPR2
000D BB 0000 MOV BX,00H ;zero BX
0010 8B 00 MOV  AX,[BX][SI] ;get oprl
0012 8B 09 MOV  CX,[BX][DI] ;get opr2
0014 8901 MOV [BX][DI],AX ;save oprl
0016 89 08 MOV [BX][SI],CX ;save opr2
0018 C3 RET
0019 SWAP  ENDP
0019 CODE ENDS

END SWAP
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MOV 4% FLRd At

ex4.2-6.asm

0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 OPR1 DW 0047H
0002 0023 OPR2 DW 0023H
0004 DATA  ENDS
0000 SWAP  PROC NEAR
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 BE 0000 MOV SI,OOH ;zero SI
0008 8B DE MOV BX,SI ;zero BX
000A 8B 80 0000 R MOV  AX,OPRI[BX][SI] ;get oprl
000E 8B 88 0002 R MOV CX,0PR2[BX][SI] ;get opr2
0012 89800002 R MOV OPR2[BX][SI],AX ;save oprl
0016 89 88 0000 R MOV OPRI[BX][SI],CX ;save opr2
001A C3 RET
001B SWAP  ENDP
001B CODE ENDS

END SWAP

4.13
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ex4.2-7.asm

0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 OPR1 DW 0047H
0002 0023 OPR2 DW 0023H
0004 DATA  ENDS
0000 SWAP  PROC NEAR
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 BD 0000 MOV BP,00H ;zero BP
0008 3E: 8B 86 0000 R MOV AX,DS:OPRI1[BP] ;get oprl
000D 3E: 8B 9E 0002 R MOV BX,DS:0OPR2[BP] ;get opr2
0012 3E: 89 86 0002 R MOV DS:OPR2[BP],AX ;save oprl
0017 3E: 89 9E 0000 R MOV DS:OPR1[BP],BX ;save opr2
001C C3 RET
001D SWAP  ENDP
001D CODE ENDS

END SWAP
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31 2423 1615 8 7 0€— it
23H 42H 3BH 05H

31 423 p 161 8 0 €«—fFn
05H 3BH | 42H 23H
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SETET SE_ZF OF CF fr“J%FFESr %F?JT’#EEKT

01000000 +64 64

+ 00101110 |0 0 0 O + +46 + 46
01101110 + 110 110
01000110 +70 70

+ 01010000 |1 0 1 0O + +80 + 80
10010110 — 106 (JFfh) 150
01001110 +78 78

+ 10110010 |0 1 0 1 + -78 + 178
100000000 + 0 256 (C=1)
10110010 . :;2 . gi

+ 10100000 |0 0 1 1 o

r S =
101010010 *o820wn) g2(c=1)
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e

ZF AF PF CF

ADD regl,reg2
ADD reg,mem
ADD mem,reg
ADD reg,data
ADD mem,data
ADD ACC,data

ADC regl,reg2
ADC reg,mem
ADC mem,reg
ADC reg,data
ADC mem,data
ADC ACC,data

regl € regl +reg2
reg € reg + (mem)
(mem) € reg + (mem)
reg € reg + data
(mem) € (mem) + data
ACC € ACC + data

regl € regl +reg2 + C

reg € reg + (mem) + C
(mem) € reg + (mem) + C
reg € reg + data + C
(mem) € (mem) + data + C
ACC € ACC + data+ C

%% % % % %
%% % % % %
%% % % % %
% % % % %

%% % % % %
%% % % % %
%% % % % %
%% % % % %

4.17

BOX86= S/l S 4 4

SUB
SUB
SUB
SUB
SUB
SUB

SBB
SBB
SBB
SBB
SBB
SBB

CMP
CMP
CMP
CMP
CMP
CMP

regl,reg2
reg,mem
mem,reg
reg,data
mem,data
ACC,data

regl,reg2
reg,mem
mem,reg
reg,data
mem,data
ACC,data

regl,reg2
reg,mem
mem,reg
reg,data
mem,data
ACC,data

regl €< regl - reg2
reg € reg - (mem)
(mem) € (mem) - reg
reg € reg - data
(mem) € (mem) - data
ACC € ACC - data

regl € regl -reg2-C
reg € reg - (mem) - C
(mem) € (mem) - reg - C
reg € reg - data- C
(mem) € (mem) - data - C
ACC € ACC - data - C

regl - reg2
reg - (mem)
(mem) - reg
reg - data
(mem) - data
ACC - data

* % % ¥ ¥ ¥
* % % ¥ ¥ ¥
* % % ¥ ¥ ¥
* % % ¥ ¥ ¥

® % % % % %
® % % % % %
%% % % % %
%% % % % %

%% % % % %
%% % % % %
® % % % % %
® % % % % %

B A EVRIRT  F B S T -
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.ex4.3-1.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 ADDEND DW 0047H  ;addend
0002 0023 AUGEND DW 0023H  ;augend
0004 0000 RESULT DW 0000H  ;result
0006 DATA  ENDS

;single-precision addition
0000 CODE  SEGMENT PUBLIC 'CODE'

ASSUME  CS:CODE,DS:DATA
0000 ADD16 PROC NEAR
0000 B8 ----R MOV AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 A1 0000 R MOV  AX,ADDEND ;get addend
0008 03 06 0002 R ADD AX,AUGEND ;add them
000C A3 0004 R MOV RESULT,AX ;store result
000F C3 RET
0010 ADDI16 ENDP
0010 CODE  ENDS

END ADDI6

4.19

SHRpER I p =

ADC ADD
ADDEND+2 ADDEND
AUGEND+2 AUGEND
CF 0023 1547H
+ + 0065 EB23H
0089 006AH
RESULT+2 RESULT

4.20
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ex4.3-2.asm

0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0047 ADDEND DW 0047H  ;addend
0002 0023 DW  0023H
0004 0023 AUGEND DW 0023H saugend
0006 0065 DW  0065H
0008 0000 RESULT DW 0000H sresult
000A 0000 DW  0000H
0000 B8 ----R MOV AX,DATA ;load DS
0003 8E D8 MOV DS,AX

0005 A1 0000 R
0008 03 06 0004 R
000C A3 0008 R
000F A10002R
0012 13 06 0006 R
0016 A3 000A R

MOV AX,ADDEND ;get addend(lo)
ADD AX,AUGEND ;add them
MOV RESULT,AX ;store result(lo)
MOV  AX,ADDEND+2;get addend(hi)
ADC AX,AUGEND+2;add them
MOV RESULT+2,AX;save result(hi)

0019 C3 RET
001A ADD32  ENDP
001A CODE  ENDS

END ADD32

4.21

\F§\ \\E’J e e | ”‘f‘# ’LP%,\('
[ 475: EFFI\, ~J [2 \
?H ?if{ji ' =~ J= L F[JH [7[
B SE ZF OF CE R = FBERY
01000000 +64(™N) 64 (™)
- 00101110 0 0 0 O - +46 (') - 46
100010010 + 18 18
01000110 +70 (/) 70 (1)
- 01010000 1 0 0 1 - +80(™) - 80(™)
011110110 - 10 246 (B=1)
01001110 +78 78
- 10110010 (1 0 1 1 - -78 - 178
010011100 - 100 (J&fh) 156
10110010 -78 (%) 178 ()
- 10100000 0 0 0 O - -96 (') - 160 (')
100010010 + 18 18
10110010 -78 (’I") 178 ()
- 11000100 (1 0 0 1 - —60(N) - 196(N)
011101110 - 18 238 (B=1)
01100000 +96 (%) 96 (°')
- 10110010 (1 0 1 1 - =78() - 178("N)
010101110 - 82(&FM) 238 (B=1)
10110010 -78 (’I") 178 (%)
- 01111111 [0 0 1 © = +127(%) - 127(1)
100110011 +  51(IEM) 51
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ex4.3-3.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0023 MINUEND DW 0023H ;minuend
0002 0047 SUBEND DW 0047H  ;subend
0004 0000 RESULT DW 0000H ;result
0006 DATA  ENDS
;single-precision subtraction
0000 CODE  SEGMENT PUBLIC 'CODE'
ASSUME CS:CODE,DS:DATA
0000 SUB16 PROC NEAR
0000 B8 ----R MOV AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 A10000R MOV  AX,MINUEND ;get minuend
0008 2B 06 0002 R SUB AX,SUBEND ;subtract them
000C A3 0004 R MOV RESULT,AX ;store result
000F C3 RET
0010 SUB16 ENDP
0010 CODE ENDS
END SUBI16

4.23

SR

SBB SUB
MINUEND+2 MINUEND
SUBEND+2 SUBEND
7128 0456H
BE -0100 3450H
- -1
7027 DOO6H
RESULT+2 RESULT
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0000

0000 0023

0002 0065
0004 0047

0006 0023
0008 0000

000A 0000

0000 B8 ----R
0003 8E D8

0005 A1 0000 R
0008 2B 06 0004 R
000C A3 0008 R
000F A10002R
0012 1B 06 0006 R
0016 A3 000A R
0019 C3

001A

001A

ex4.3-4.asm

DATA  SEGMENT PUBLIC 'DATA'
MINUEND DW 0023H :minuend
DW  0065H
SUBEND DW 0047H
DW  0023H
RESULT DW 0000H
DW  0000H

;subtrahend

sresult

MOV AX,DATA ;load DS
MOV DS,AX
MOV AX ,MINUEND;get minuend(low)
SUB AX,SUBEND ;subtract them
MOV RESULT,AX ;store result(low)
MOV  AXMINUEND+2;get minuend(high)
SBB AX,SUBEND+2 ;subtract them
MOV RESULT+2,AX;save result(high)
RET
SUB32 ENDP
CODE ENDS
END SUB32

4.25

BOXB6J1E 74 4714

1 e OF SF ZF AF PF CF
FIT H

INC reg reg € reg+ 1 ® * * * * _
INC mem (mem) € (mem) + 1 ook E ok kL
DEC reg reg € reg-1 ok ow & &
DEC mem (mem) € (mem) - 1 ¥k ox ok & _
NEG reg reg € 0 -reg * * * * * *
NEG mem (mem) € 0 - (mem) ® * * * * *
NOT reg reg & regi R - - R R R
NOT mem (mem) € (mem) oL

4.26




BB 14 2 1 ST T 4

it fhfe OF SF ZF AF PF CF
MUL  r8/m8 AX€AL X 18/(m8) * U U U U *
MUL  rl6/ml6 DX:AX€AX X r16/(m16) * U U U U *
MUL  132/m32 EDX:EAX €EAX X 132/(m32) * U U U U *
IMUL  18/m8 AX€AL X 18/(m8) * U U U U *
IMUL r16/m16 DX:AX€AX X r16/(m16) * U U U U *
IMUL  r32/m32 EDX:EAX €EAX X 132/(m32) * U U U U *
IMUL  r16,r16/m16 r16€116 X r16/(m16) * U U U U *
IMUL  132,r32/m32 132€132 X r32/(m32) * U U U U *
IMUL  r16,r16/m16,imm16 r16€116/(m16) X imm16 * U U U U *
IMUL  132,r32/m32,imm32 132€132/(m32) X imm32 * U U U U *
IMUL  r16,imm16 r16€r16X imm16 * U U U U *
IMUL  132,imm32 1326132 X imm32 * U U U U *
DIV  r8/m8 AH:AL €AX=18/(m8) UUUUUU
DIV  rl6/ml6 DX:AX€DX:AX+116/(m16) UUUUUUu
DIV 132/m32 EDX:EAX€EDX:EAX+132/(m32) | U U U U
IDIV  18/m8 AH:AL€AX-18/(m8) UUUUUUu
IDIV  rl6/ml6 DX:AX€DX:AX+116/(m16) UUUUUUu
IDIV_ 132/m32 EDX:EAX€EDX:EAX+132/(m32) |U U U U U U
ZE T ERERN AV U RS TR T SR T R EINE

4.27
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0000
0000 0047
0002 0023
0004 0000
0006 0000
0008

0000

0000

0000 B8 ----R
0003 8E D8

0005 A10000R
0008 F726 0002 R
000C A3 0004 R
000F 8916 0006 R
0013 C3

0014

0014

ex4.3-5.asm
DATA  SEGMENT PUBLIC 'DATA'
MULTER DW 0047H  ;multer
MULTEND DW 0023H  ;multend
RESULT DW 0000H ;result(low)
DW  0000H  ;resultchigh)
DATA  ENDS
;single-precision multiplication
CODE  SEGMENT PUBLIC 'CODE'
ASSUME CS:CODE,DS:DATA
MUL16 PROC NEAR
MOV AX,DATA ;load DS
MOV DS,AX
MOV AXMULTER ;get multer
MUL MULTEND ;multiply them
MOV RESULT,AX ;save result(lo)
MOV RESULT+2,DX;save result(hi)
RET
MUL16 ENDP
CODE  ENDS
END MULI6
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sex4.3-6.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 0023 DIVIDEND DW  0023H ;dividend
0002 0010 DW  0010H
0004 0047 DIVISOR DW 0047H ;divisor
0006 0000 QUOTIENT DW 0000H ;result---quotient
0008 0000 REMAINDER DW  0000H ;result---remainder
000A DATA  ENDS
0000 B8 —- R " MOV AXDATA load DS
0003 8E D8 MOV DS,AX
0005 8B 16 0002 R MOV DX,DIVIDEND+2 ;get dividend
0009 A1 0000 R MOV AX,DIVIDEND ;
000C F7360004R DIV DIVISOR  divide
0010 A3 0006 R MOV QUOTIENT,AX ;save quotient
0013 89 16 0008 R MOV REMAINDER,DX;save remainder
0017 C3 RET
0018 DIV16 ENDP
0018 CODE ENDS
END DIV16
4.29
I
HEEBCD Iy E{’Uﬁ%‘gﬁ@ .
AC=1
49 0100 1 001
+ 58 + 0101 1 000
107 1010 0O0O0T1
St - 15
10017 4110110 1 00 0 0 0 1 1 1 TFopo110
SERE < NN
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(HEEBCDI L 1A T

AC=0
51 0101 0001
- 69 + 1001 01 1 1 «— (69%2K]HD
82 1110 1000
w1110w¢/ﬁ+\1 010 1010<«—[HNAC=0%r
1001530110 1 1 0 00 00 1 0 I'J#0110
lﬁ@ =0 8 2 H%(?Jl'ﬁ@)
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80x86 HIEBCD A 1]

e e OF SF ZF AF PF CF
DAA O BRI AL A e | U x e
DAS FER T féz%’ﬁEZAL CIgeed s&dl- |0 * = * * *
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sex4.3-9.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 47 ADDEND DB 47H ;addend
0001 23 AUGEND DB 23H ;augend
0002 00 00 RESULT DB O00H,00H ;result
0004 DATA  ENDS
0000 B8 ----R MOV AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 A0 0000 R MOV AL,ADDEND ;get addend
0008 B4 00 MOV AH,00H clear AH
000A 02 06 0001 R ADD AL,AUGEND ;add them
000E 27 DAA ;decimal adjust
000F A2 0002 R MOV RESULT,AL ;save result(lo)
0012 80 D4 00 ADC AH,00H get carry
0015 88260003 R MOV RESULT+1,AH;save result(hi)
0019 C3 RET
001A BCDADD ENDP
001A CODE ENDS

END BCDADD

4.33
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sex4.3-10.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 47 MINUEND DB 47H ;minuend
0001 23 SUBEND DB 23H ;subend
0002 00 RESULT DB 00H sresult
0003 DATA  ENDS
0000 B8 ----R MOV AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 A0 0000 R MOV AL,MINUEND ;get minuend
0008 2A 060001 R SUB AL,SUBEND ;subtract them
000C 2F DAS ;decimal adjust
000D A2 0002 R MOV RESULT,AL ;store result
0010 C3 RET
0011 BCDSUB ENDP
0011 CODE ENDS

END BCDSUB
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80x867F [HIEBCD FT 15T 1)

5 e OF SF ZF AF PF CF
AAA T ETJ |&§ﬁf?§ZAL Wi JJ\I £ [HE5E BCD - U U U * U *
AAS .imgT .&%?BZAL[ 44 (5 BCD - U U U * U *
AAM TR I &%‘?BZAL Wl Fk £ 5 BCD - U * * U * U
AAD .ﬂ%ﬁgfl ﬁZAHALlJ%Mﬁ:%{BCDH‘ Eflim-l v * * U * U

4.35
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7 HEEBCD Y[
.ex4.3-11.asm

0000 DATA  SEGMENT PUBLIC 'DATA'

0000 37 ADDEND DB 37H ;ASCIT'T

0001 33 AUGEND DB 33H JASCIT'3!

0002 0000 RESULT DW 00H sresult

0004 DATA  ENDS

0000 ASCITA  PROC NEAR

0000 B8 ----R MOV AX,DATA ;load DS

0003 8E D8 MOV DS,AX

0005 A0 0000 R MOV AL,ADDEND ;get addend

0008 B4 00 MOV AH,00H ;clear AH

000A 02 06 0001 R ADD AL,AUGEND ;add them

000E 37 AAA ;decimal adjust

000F A30002R MOV RESULT,AX ;store result

0012 C3 RET

0013 ASCIIA ENDP

0013 CODE  ENDS

END ASCIIA
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0000
0000 37
0001 33
0002 0000
0004

0000 B8 ----R
0003 8E D8

ex4.3-12.asm
DATA  SEGMENT PUBLIC 'DATA'
MULTPLR DB 37H JASCIL'T
MULTEND DB 33H ;ASCIL '3
RESULT DW 00H sresult
DATA  ENDS
MOV AX,DATA ;load DS
MOV DS,AX

0005 A0 0000 R
0008 24 OF

000A 8A 1E 0001 R
000E 80 E3 OF
0011 F6 E3

0013 D4 0A

0015 A3 0002 R
0018 C3

0019

0019

MOV ALMULTPLR ;get multiplier
AND AL,OFH ;clear upper nibble
MOV BLMULTEND ;get multend
AND BL,0FH ;clear upper nibble
MUL BL  ;multiply them
AAM sadjust result
MOV RESULT,AX ;store result
RET
ASCIIM  ENDP
CODE ENDS
END ASCIIM
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0000
0000 3733
0002 33
0003
0003 00
0004 00

0000 B8 ----R

ex4.3-13.asm
DATA  SEGMENT PUBLIC 'DATA'
DIVIDND DW 3733H  ;ASCII'73'
DIVISOR DB 33H JASCIT'3!
RESULT LABEL WORD
QUOTIENT DB 00H sresult(18H)
REMAINDR DB 00H ;(01H)
MOV AXDATA ;load DS
MOV DS,AX

0003 8E D8
0005 8A 1E 0002 R
0009 80 E3 OF
000C A10000R
000F 25 OFOF
0012 D5 0A
0014 F6 F3
0016 A3 0003 R
0019 C3

001A

001A

MOV BL,DIVISOR ;get divisor
AND BL,0FH ;clear upper nibble
MOV AX,DIVIDND ;get dividend
AND AX,0FOFH;clear upper nibbles
AAD ;adjust using AH
DIV BL  :divide BL
MOV RESULT,AX ;store result
RET
ASCIID ENDP
CODE ENDS
END ASCIID
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EIP < EIP + {¥EHaY (rel8/16/32)
FRERT R 16 1R

EIP < EIP AND 0000FFFFH

A HIRERG S~ [

?F‘I"AI Em"e OF SF ZF AF PF CF
Jec  rel8 T cc f'%'ffjr";g'j'ﬂgj - - - - - -
Jec rell6 TP «IP+ {33 (rel8)(802861)

Jec  rel32

F_

=k:cc = Z/E, NZ/NE, S, NS, O, NO, P/PE, NP/PO, B/NAE, C, NB/AE, L/NGE, GE/NL,
LE/NG, G/NLE, NC, BE/NA, NBE/A -
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8OXBO[ [ 1453 47, 7 ORI (co)

KR ki B35
C CF=1
NC CF=0
S SF=1
NS SF=0
e E/Z (= )% ZF =1
—~ 1]
- NE/NZ ZF=0
¢} OF =1
NO OF=0
P/PE PF=1
NP/PO PF =0
L/NGE < SF@®OF =1
i NL/GE > SF®OF =0
e
Hﬂr LE/NG < (SF® OF) v ZF =1
NLE/G > (SE® OF) v ZF =0
B/NAE < CF=1
I NB/AE > CF=0
j!;l - ) 3 - =
R BE/NA < CFvZF=1
NBE/A > CFvZF=0
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ex4.4-1.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 12 23 SRCA DB 12H,23H ;source array
0002 24 67 DB 24H,67H
0004 7698 DB 76H,98H
0006 23 45 DB 23H,45H
0008 0008 [00] DSTA DB 8 DUP(00);destination array
0010 DATA  ENDS
0000 B8 ----R MOV  AX,DATA ;load DS
0003 8E D8 MOV DS,AX
0005 A0 0000 R MOV AL,SRCA ;transfer 1st byte
0008 A2 0008 R MOV DSTA,AL
000B A0 0001 R MOV AL,SRCA+I1;transfer 2nd byte
000E A2 0009 R MOV DSTA+1,AL
002F A0 0007 R MOV  AL,SRCA+7;transter 8th byte
0032 A2 000F R MOV DSTA+7,AL
0035 C3 RET
0036 BLKMOV ENDP
0036 CODE ENDS

END BLKMOV

441
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sex4.4-2.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
=0008 LENTH EQU O08H ;bytes of array
0000 12 23 SRCA DB 12H,23H ;source array
0006 23 45 DB 23H45H
0008 0008 [00] DSTA DB 8 DUP(00);destination array
0010 DATA  ENDS
0005 B9 0008 MOV CX,LENTH;set count
0008 8D 36 0000 R LEA SISRCA ;set source pointer
000C 8D 3E 0008 R LEA DIDSTA ;set dest. pointer
0010 8A 04 MLOOP: MOV AL,[SI] ;transfer them
0012 8805 MOV [DI],AL
0014 46 INC SI  ;point to next
0015 47 INC DI  sentry
0016 49 DEC CX
0017 75 F7 INZ MLOOP ;repeat count times
0019 C3 RET

END BLKMOV
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ex4.4-4.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 12 23 SRCA DB 12H,23H ;source array
0006 23 45 " DB 23H4SH
0008 FF DB OFFH ;end flag

0009 0008 [ 00] DSTA DB 8 DUP(00);destination array

0005 8D 36 0000 R
0009 8D 3E 0009 R
000D 8A 04

000F 3C FF

0011 74 06

0013 88 05

0015 46

0016 47

0017 EB F4

0019 C3

INC SI
INC DI entry

LEA SI,SRCA ;set source pointer

LEA DIDSTA ;set dest. pointer
MLOOP: MOV AL,[S]] ;transfer them

CMP AL,OFFH ;end ?
JE DONE :yes, done
MOV [DI],AL

;point to next

JMP MLOOP ;continue

DONE: RET

BLKMOV  ENDP
CODE  ENDS
END BLKMOV
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80X86 15 [ 73 I=Z=RF PRt 4

[0

ghi=

CATBA ) ¢ g EhD)
JMP  rel8

JMP  rell6

JMP rel32  (80386T)

(BTG T] ¢ T b
JMP  rl6/ml16
JMP  132/m32 (80386T)

CAER - R 2
IMP  ptrl6:16
IMP  ptr16:32 (80386T)

(BTG ] - R b
JMP mlé6:16
JMP ml6:32 (80386T)

IP <« 1IP +rel8/16 (80286J,)
EIP < EIP +rel8/16/32 (80386T)
HSE R R 16 1A

EIP < EIP AND 0000FFFFH

IP < rl6/(ml6) (802861)

FE TR R 16 55| (80386T)
EIP < rl6/(m16) AND 0000FFFFH

FIEBIP = r32/(m32)

CS:IP<—ptr16:16  (802861)
FURETR R 16 # R [l (80386T)

CS:IP ¢ ptrl6:16

EIP <« EIP AND 0000FFFFH
RIGE T R 4G 32 7 )

CS:EIP ¢ ptrl6:32

CS:IP<— (m16:16) (802861)
FRRETR R 16 f R [ (80386T)
CS:IP ¢ (m16:16)
EIP < EIP AND 0000FFFFH
K FIGRBTT R 55 32 7 )
CS:EIP ¢ (m16:32)

OF SF ZF AF PF CF
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PR AR

25 35
- 1 1 - 1 1
2 4 3 4
- 3 2 - 3 2
21 31
- 5 3 - 5 3
16 26
- 7 4 - 7 4
9 19
- 9 5 «— Ep - 9 5 «— S
0 10
- 11
-1
445
I
V4 TT\
R A
ex4.4-6.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
0000 007B NUMBER DW 123 test number
0002 0000 SQRT DW ? ;square root value
0004 DATA  ENDS
0005 Al 0000R " MOV AX.NUMBER :get test number
0008 B9 0001 MOV CX,01H ;start value
000B BB 0000 MOV BX,00H ;clear count
000E 2B Cl1 AGAIN: SUB AX,CX ;we have done it
0010 72 06 JB DONE ;when AX < CX
0012 43 INC BX :increase count
0013 83C102 ADD CX,02H ;get next odd number
0016 EB F6 JMP AGAIN ;continue
0018 89 1IE 0002 R DONE: MOV SQRT,BX;save result
001C C3 RET
001D SQRT_FD ENDP
001D CODE ENDS
END SQRT_FD
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G [ gwre OF SF ZF AF PF CF
LOOP rel8 SRR < SRR - - R R R R R
LOOPD rel8 + FHRCR T R
IP < IP+ [Ts‘%}’%fﬁl(relS)
F‘I PIREs = ™ {Tﬁ‘ﬁ]*ﬁ
LOOPE  rel8 S < R -
LOOPZ rel8 ST R E T ZF— LY
LOOPED rel8 IP «<IP+ ﬁs%}’?fﬁ(reIS)
LOOPZD  rel8 F\' Hlsgsggh o — Wﬁ 9
LOOPNE  rel8 TR — FHEOR - L
LOOPNZ rel8 HE T R ET S ZF =0 )
LOOPNED  rel8 IP < IP+ ﬁs%}’?fﬁ(reIS)
LOOPNZD  rel8 F\' HlREsEER = Wﬁ’l’ﬁ
JeounterZ rel8 BhricaEadl
IP < IP+ [Ts‘%}’?fﬁ(relS)
AR - B

i R 16 o FIRHER ED CX 3 3| U= G 32 1 7 (IR B

& 1P RIds G EIP -

ECX 27 = e fl1

447

LOOPSF -9 ffi ] 7]

ex4.4-7.asm
0000 DATA  SEGMENT PUBLIC 'DATA'
= 0008 LENTH EQU O08H ;bytes of array
0000 12 23 SRCA DB 12H,23H ;source array
0006 23 45 DB 23H45H
0008 0008 [00] DSTA DB 8 DUP(00);destination array
0010 DATA  ENDS
0003 8E D8 MOV DS,AX
0005 B9 0008 MOV CX,LENTH;set count
0008 8D 36 0000 R LEA SI,SRCA ;set source pointer
000C 8D 3E 0008 R LEA DILDSTA ;set dest. pointer
0010 8A 04 MLOOP: MOV  AL,[SI] ;transfer them
0012 8805 MOV [DI],AL
0014 46 INC SI  ;point to next
0015 47 INC DI  sentry
0016 E2 F8 LOOP MLOOP ;repeat count times
0018 C3 RET
0019 BLKMOV ENDP
0019 CODE  ENDS

END BLKMOV
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