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Opcode (Source operand )

rll) (e deganal ity pellaad) 3 lodetl) Jiia 2

Opcode - 6 D-1 |W-1| 1stbyte

MOD-2 |Reg-3 |R/M-3 | 2 byte

Displacement or data (optional) up to 4 bytes

s pledl B (e JY) bl ity G ple IS8 dadell Canpes S S o) Jieg
1 e 5815 ol Jass g Joleil) daai 2283 D 5 by &is laey OPCOdE daleill a5
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agleal)
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« The d (direction) field specifies the direction of data
movement:

d =1 destination is operand specified by REG field
d =0 destination is operand specified by R/M field

REG W=0 W=1
000 AL AX
001 CL CX
010 DL DX
011 BL BX
100 AH SP
101 CH BP
110 DH Sl
111 BH DI

t ) Jgaall e MOD o e Jgumal) 2isg

CODE EXPLANATION
00 Memory Mode, no displacement
foliows*
01 Memaory Mode, 8-bil

displacement lollows

10 Memory Mode, 16-bil
displacement follows

1 Register Mode (no
displacement)

pee Jalall 10 5 s 8 Aalil 5813 e pe Jelaill 01 5 8,513 plige o i Jaleil) 00 Cam
QM@L&&M\113@16 z\ab}.\SJS\chy

sl e RIM dag e Jamnl) i
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MOD=11 EFFECTIVE ADDRESS CALCULATION

R/M W=0 W=1 R/M MOD=00 MOD =01 MOD=10
| 000 AL AX 000 | (BX)+(Sh (BX)+ (S + D8 (BX)+(5)+D16

oo CL X 001 | (BX)+{Di) (BX)+ (D) +D8 (BX) + (DI} + D16

010 DL DX 010 | (BP)+(SI) (BP)}«+ (S1)+ D8 (BP)+(S1) + D16

o1 BL Bx 011 | (BP)+(DN) (BP)+ (DI}« DB (BP)+(DI}+ D16

100 AH sp 100 | (SN {(Sn+08 {Si)+ D16

M CH BP 101 | (DI) (D) + D8 (D) 4+ D16

110 DH St 110 | DIRECT ADDRESS ({BP)+ D8 {BP)+ D16

m BH ol 111 | (BX) {BX)+Da {BX)+ D16

8|
MOV BL,AL dadxill 2alil
AL Jawd) o Lo, D=0 gl AL Jaue 58 saad) o L, 100010 58 MOV daas jues

G e (e Ji sl L JW=0 g 8bit Jolay cilases aa alall i Mg AX il
RM=011 sIBL sa Cangll o} Ly REG=000 5| AL 58 samall (j Le MOD=11 (5l Jasea

MOV BL,AL (88C3,¢)
Opcode for MOV = 100010

D = 0 (AL source operand)

W bit = 0 (8-bits)

Therefore byte 1 is 10001000,=88 5
« MOD = 11 (register mode)

* REG = 000 (code for AL)

* R/M = 011 (destination is BL)
Therefore Byte 2 is 11000011,=C34
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siulac AL

m I'B%: mem

« This mstructmn has the structure
100010dw modregr/m Disp-lo Disp-hi

« Where 0, 1 or 2 displacement bytes are present
depending on the MOD bits
« MOV AX,BX
w = 1 because we are dealing with words
MOD = 11 because it is register-register
« if d = 0 then REG = source (BX) and R/M = dest (AX)
= 1000 1001 1101 1000 (89 D8)

« if d = 1 then REG = source (AX) and R/M = dest (BX)
= 1000 1011 1010 0011 (8B C3)

MOV reg

[ D A
« MOV [Bx+1Dh] CL

w = (0 because we are dealing with a byte
d = 0 because we need R/M Table 2 to encode [BX+10h]
« therefore first byte is 10001000 = 88H
« since 10H can be encoded as an 8-bit displacement, we

can use
MOD=01 REG=001 and R/M=111 = 0100 1111 = 4FH

« and the last byte is 10H
result: 88 4F 10
Note: MOV [BX+10H],CX = 89 4F 10
« since 10H can also be encoded as a 16-bit displacement,
we can use
MOD=10 REG=001 and R/M=111 = 1000 1111 = 8FH

« and the last bytes are 00 10
result: B8 8F 00 10

‘mem to/ fmm reg

) -

T w ) W AT . T T e ™) I.-' |
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« This instruction has the structure:
1100 011w MOD 000 R/M displ disp2
« Where 0, 1 or 2 displacement bytes are present
depending on value of MOD
* MOV BYTE PTR [100h],1l0h
w = 0 because we have byte operand
MOD = 00 (R/M Table 1) R/M = 110 (Direct Addr)
bytes 3 and 4 are address; byte 5 immediate data
« Result
Ccé 06 00 01 10
* MOV WORD PTR [BX+SI],10h
w =1 because we have byte operand
MOD = 00 (R/M Table 1) R/M = 000 ([BX+5I])
bytes 3 and 4 are immediate data

« Result
Cc7 00 10 00
e 24 PO T L T 0%, e PO o td PRCAD T . o e PR I oS4 P ) g e, B d

MOV immtor %
[ g A 2

» This instruttion is optimized as a 4-bit opcode, with
register encoded into the instruction

101 1wreg

« Examples
MOV bx, 3 1011 w=1 reg=011=BX
10111011 imm BE 03 00
MOV bh, 3 1011 w=0 reg=111=BH
10110111 imm B7 03
MOV bl, 3 1011 w=0 reg=011=BL
10110011 imm B3 03

i DL P B0 o e W I T 70 D T 1 o 0 FOLIE ot Il DH L 7o o W T T
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MOV direct mem to/from accumulator
e | R
« Another optlmlzed mstructmn

101000dw addr
« Example mov al, [34F4]
= 0 because dest is REG
= 0 because AL is B bits
10100000 addr = A0 F4 C4

« Example mov [34F4], ax
d = 1 because dest is REG

w = 1 because AX is 8 bits
10100011 addr = A3 F4 C4

el PR EIE S PR 0, e 8 PRI TR 70 PO T PR 05 e 0 P T o0 PRI EHE L BT 5 e B PN |

Immediate Mode Instructlons
| R TTEe———

« Immediate mode instructions have only one register
or memory operand; the other is encoded in the
instruction itself

The Reg field is used an “opcode extension”
The addressing mode byte has to be examined to determine
which operation is specified

add imm to reg/mem 1000 0O0sw mod000xr/m

or imm to reg/mem 1000 0O0sw mod001lr/m

« In instructions with immediate operands the “d” bit
is interpreted as the “s” bit

« When the s bit is set it means that the single byte
operand should be sign-extended to 16 bits
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*add dx, 3 Md imm to reglﬁ
1000 0O0sw mod000r/m
w=1l (DX is 16 bits)
mod = 11 (use REG table) =r/m = 010 =DX

= With s bit set we have
1000 0011 11 000 010 operand
= With s bit clear we have
1000 0001 11 000 010 operand

83 c2 03

81 c2 03 00

i elay) JLas)
s Cn B086-DATS (33l iy B8l sy aulall Slga 1) Ansll iagt 30
sl CalinSly gl

=IO
Segment Registets | | Gereral Registers| | PointerRegisters
DS Doso 4% 0001 BF 0000
£s 050 BX 0000 ]
Bww || omo | > oem il
P 004 File Debug Comms .
s ODIT 52 A F C | [ MHodyReoe ' Golser | Sgesten | Proad Regetere| [FreciMamiar]
Fose seusk0000 ooxokoxo | | 0000 ok <]
- = |Connected on Coml | 4'

s Clasill il Jla oy llaeY) aas e Cnally dasll) Juasi e 2SBIL zalisall oo
Al sl Helaie
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a0 D
Ay 0 J|
i
- Sppnert Asgeten —Oenmal Regsiers [~ PoisterFlagsime—
=) B 00 0l oo
55 00W C< Dooo 51 [oog
£ D P [0t alzizd
| ok o s w0 N
g —rren o n o] | Hodkifes i ot | sige s | Hmnwj@
aoir sZA P C
Fome soooinnn powesmee |00 ocElS] |
{Connected on Coml

.comms 43l e Detect jLisl & (as gl Reset o) (Ko daslll Calias) axe Jls 8
J<& daslly Gadail) ae Jla 35 Check monitor (Bla e iy (sb cDlasll panis oSa
.monitor ok Al lihesw musia

) lgalsh) alipll ety

BITTE— RIS
File Debwg Comms

Edit

Asserible Bolser | SingleSten | Read Registers] [I0

Link

Download

Exit
Corrected on Lomd |

it o dahiiin) (Ko i e e el 35<0 4 sl EDIT 4l macs
L) mewd (pa B . 8ODATS.INI caldl 4 laalel & Ay Cross—Assemblers
Ll Glleny Link L) mand . oeliy agllaall @assembler cale jlodY 53U ~ia Assemble
Le)ll Js i Intel Hex File lasi (e cile z)haly gl Object Lo (e cale Jaa] &5 Cua

Aol sl ) Intel Hex File cila Jiaaty Download AsiBU) mewd L4l alieay

: Debug 44

Al cDlaslly  aally 5,SIAN Alla myas ) Cilgalsl) (s Sl S 038 et

https://manara.edu.sy/




ZV

File | Debug Comms
femany
w Hegisters
Watches
Mernor Block
BreakFornts
L LineAssemble
Disassamble
Jumnp Caleulstor

Dball 13 el e i 3901 Gliging Cuaal o (andy aadiadl Memory dgalsl mas
I 5L gl

| eman _ 00G-DAISSTEIE

Smi EIqu Dala _!—J

Clet |

Gl 0385 cps 8 ‘Segment” and “Offset” dalYls adaiall aludl 8 bl Guslie (e
Kar 0K i 5 ey e i) el Gadliall s b L) w2 L Data’ ad b
Next, Previous ;¥ i dalowy el oy Jawl)

s Aul IKED | 8 LS ) Al el 4B joa a0 42yl

“ Registers HOBG-DATS i ==l x|
~Segment Regesters | | General Aegrstess Pnirhrﬁamlm—

DS 0050 A 0052 BP 0000

CS 0050 BX 0000 DI 000D

55 D000 4 000g Si oono

ES D050 D 0000 SP D500

P 2R

Rised ODIT SZ A P C | | ModlyRegs

Foo2 sxxx0000 ooxoxexe || 000 ok [N =]
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Segment registers, General registers and il aladl EO & Oladdl (s

IS o doaatll (Ko Alfine Bgemn Jowd) acilll 8 eV ayes s & Pointer registers
Lol Jlaaly dad) Hlos) 2y Eua ‘Modify Regs’ auall A (1 22e V) eliiinly cBlad) o2a

0K 8 5 g e dnwladd)

Eua debug cillee DA gl 2 iy 58I gdlsa (e 4a5Y Jlaal; Watches 2uils pows

iy Add sl Algie doyde owlaw dad JlA)y segment and offset salia 8 all S

gt pal) (pstiall S0 dlenl

:Line Assembler

GRS glhaal) gl Jlaa) caan Ayl ad <G e da00 @Aﬁx\ peadl) LGS acdl) 128 ey
t;.\M Jaaddl C,qu)g\ oS Js Lﬁg , Segment and Instruction Pointer (w?d\ Lﬁg 4l G.Au)g\

gl ) hex Jall ) chal) s iy sl olyie el el apad 3 laie

“ Line Assembler 8086-DATS =101 x|
—Addiess 5

Segment [P Instruction a L‘“:

. ear 03

{oos0 < for04 | PO
0050:0100 BO 90 MOV AL,S0 ;J:
0050:0102 E6 06 OUT 06,AL

0050:0104 E4 00 IN AL,0O

0050:0106 E6 04 OUT 04,AL

0050:0108 EB FA JMP FA

Al Jag yll g oealipll Aliaal) sl aas ) oL o
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