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386 Instruction Set

9 Operation s .
. (_ADDITION )
Categories ADD | Add operands—
— Data Transfer AUC  |Add with cany
i . I NC Increment operand by 1
— Arithmetic AAA ASCII adjust for addition
— Shift/Rotate DAA Decimal adjust for addition
. . : (C SUBTRACTION )
— St“ng ManIpUIatlon SUB Subtract oparands
— Bit Manipu|ation SBB Subtract with borrow
DEC Decreament oparand by 1
— Cpntrol Transfer = Negate operand
—_ ngh Level Language CMP Compare operands
Support DAS Decimal aqust for subtraction
. AAS ASCII Adjust for subtraction
— gﬁgg%t:{]g System C MULTIPLICATION >
rLUIL Multiply Double/Single Precision
— Processor Control IMUL___ | Integer ruliply
AAM ASCI adjust aftermultiply
 Number of operands: Z_Divisioh D
O 1 2 or 3 DIV Divide unsigned
P DIV Integer Divide
AAD ASCII adjust before division

43
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Addition Instruction

 ADD (Add Integers)
— (DST + SRC) - DST

— replaces the destination operand with the sum of the
source and destination operands. OF, SF, ZF, CF are

all affected.
Before Instruction Executed After
EAX: 000000 75 add eax, ecx EAX | 0D [ 00 | 02 | 17

ECX: 000001 A2
ECX 00 | 00 | 01 | A2

QD ZF0 CF 0 D@




Status Flags

313020282726252423222120191817161514 13121110 S

Cwverflow Flag (OF)

5 8 7 68 543210

i

M
_I
MmN

Too big (pos)
Too small (neg)?

Sign Flag (SF)
MSb=17?

Zero Flag (ZF)

Result=0?

Auxiliary Carry Flag (AF)

For BCD
operation

Parity Flag (PF)

Even Numbero of 1's
in LSB

Carry Flag (CF)
Carry or Borrow



Status Flags

— CF (Carry Flag) EFL[O]
 1: Result of UnSigned Operation IS too Iarge 313029282726252423 22212019 181716 1514131211109 8 7 6 5 4 3 2 1 0
* 0: otherwise

— PF (Parity Flag) EFL[2] H :
e 1: LSB contains an even number of 1's |
e 0: odd number of 1's oo it (o0s]
- Too small (neg)?
— AF (Auxiliary Carry Flag) EFL[4] Sign Fag (5F)
e 1: Carry from bit 3 to bit 4 in an 8-bit operation Sp=t?
e 0: Otherwise Zero Flag (ZF)
Result=0?
— ZF (Zero Flag) EFL[6]
 1: Resultis zero (0) Auxiliary Carry Flag (AF)
For BCD Parity Flag (PF)
e 0: Non-zero operation Even Numbero of 1's ~ Carry Flag (CF)——
inL$B Carry or Borrow

— SF (Sign Flag) EFL[7]
» 1: Resultis Negative
« 0O: Positive
— OF (Overflow Flag) EFL[11]

» 1: Result of signed operation is too large
« 0: Otherwise



Flags: CF, ZF, SF

 SF (Sign Flag): 1 (neg) 0 (pos)
« ZF (Zero Flag): 1 (result is zero) O (otherwise)
« CF (Carry Flag)

— If the sum of two numbers is one bit longer than the
operands, the extra 1 is a carry (or carry out) - CF=1

» A1 carried into the highest-order (sign, leftmost) bit position
during addition is called a “carry in”.

— CF=1 for borrow (or no carry) in subtraction.

carry in
— CF =1 when there is Carry Out in Addition/
1 11 1 1
carryﬂut/ 11100111 E7

+11110110 +|F6

111011101 \DD




Flags: CF, ZF, SF

MoV X O
MoV éaf&)c O
Mo/ AL, CEFh
MoV BL, IF4 A

e, P 2

I Dol Lol

C \:? W/éﬁwﬁf
:'\u,"\’;,'j) L,D::i



Flagsl.asm

LAHF Load Flags into AH Register

Transfers bits 0 to 7 of the flags register to AH.

0 %

EEEEEEB i
;

.I.II--l
o

) cc.:de B | CMrving\Examplesich04\Project\Debug'\Project.exe
main PROC
EAR —EEEEB 7E? B —EEEEEEDD EGH

;0 (1) =

mov EAX, @

mowv EBX,@

mov AL, BE7h

mov BL, @Fch

add BL,AL : BL = E7 + F6

laht ;3 Load the Flags bits 7 - @ to AH reg

call DumpRegs’ ; Show the contents of Reg and Flag

(2)

mowv EAX,@

mov EBX, @

mow  AX. AR3IFh

ddress:

PB4

«Pe4

B3R

«Pe4

o1

21

(000401000

P08
181D
B3A

1057

CC CC CC CcC cC 29 86 88 88 88 cc cc cc
6 82 dB 9 e8 le B2 00 ©B bE 68 BB B0
c3 28 94 B2 B0 BB b8 00 BB 68 68 bb 80
BB 80 6a 08 8 4 Bf 88 88 cc cc cc cc

ccC
(512
515
ccC

cc
bb
(515
cc

Registers
EAX
ECX
ESI
EIP
EBP

Bg0aa00a
ggeaa008
28481626
B818FFS4

q
— hushed ¢ ZZ’

110 ¥

-

.+)

=

EBX
EDX
EDI
ESP
EFL

gge8aabDD
88481885
gge8eg08

PO18EESC
eeee6 E}

d il

pX4




Flags: OF — for signed number

 OF (Overflow flag)
— OF=1 when there is a CARRY IN but no CARRY OUT
— OF=1 when there is a CARRY OUT but no CARRY IN
— If OF=1, result is wrong when adding 2 signed numbers

 Example 1 Carry In

483F + 645A > AC99 ™
0100 1000 0011 1111

Carry In but no Carry Out 0110 0100 0101 1010 +
»>oF=2
No Carry Out - CF=0 1010 1100 1001 1001

e Interpretation:
— If the operation is for unsigned number addition - Correct
— If the operation is for signed numbers = Incorrect



; (2)
mo
Mo
mo
Mo

call
3 (3)
mow
mowv
mow

call
exit

main ENDF

Reqisters
EAX =
EDX
EIP =
EFL =

add AX BX = 483F + 64
DumpRegs

28008835
7C99E514
0401859
geeua2l7;

EAX, @
EBX, &
AX, 483Fh
BX, 645Ah

EAX, @
EEX, @ A
EAX, @FFFFFFS7h
158 ; EAX—
DumpRegs

EEX =
ESI =
ESP =

gooovees ECX
@FA7FSDe EDI
BO13FFC4 EBP =

EAX=BAABACYT Y
EST=AFA7F9DA
EIP=004081048

EA¥ =BAAABA3S
EST=AFA7F9DE
EIP=AA481859

EBX =BAA0645A
EDI -AAA0AA2a
EFL=B000BAT6

EBX =AAA0AA60
EDI =AAA0anza
EFL-00088217

TF § Jpkiept ol £
TF: T ~

ECX=AA13FFBA EDX=7C0ES14
EBP=AA13FFFA@ ESP-AA13FFC4
CF-8 §F=1 ZF-@ OF=1 AF=1 PF=1

ECX=AA13FFBA EDX=7C0ES14
EBP=AA13FFFA@ ESP=-RA13FFC4
CF=1 §F-@ ZF-@ OF=8 AF=1 FPF=1

@a13FFE8
8ueeee28
B013FFF8




Detalls of the Second Case

[

FEEFFFT7
[ ? _/E

_

1 000o0%0 25 2z/=/4+5

i T 752
Gl o GG =/9 = [+
o = 73

r“(‘ 7% 47% Ajﬁcﬁﬁ_
Cory fo 3 i



SUB (Subtract Integers)

« SUB:
— Operation: (DST — SRC) = DST

— subtracts the source operand from the destination operand and
replaces the destination operand with the result. If a borrow is

required, the CF is set. The operands may be signed or unsigned
bytes, words, or doublewords.

e J|abel mnemonic  dst, src

EAXS 000010075 Nt et iaas EAX| 00 | 00 | 00 | 75
ECX: 000001 A2

ECX 00|00 012D
[ECX] - [EAX] ---> [ECX] |
SFO ZFO CFO OF0



SUB (Subtract Integers) —

ECX - EAX

ECX 0 00 @1 A2
-) EAX 0 00 00 75

ECX 0 00 @1 A2
+) 16's Complement of EAX FF FF FF 8B

0 00 el 2D

For Flag Check --> Binary

1f‘ﬂw | |~ I
0000 0000 00O 0P 0000 0Ol 1010 0010

11311 1131171 131211 1111 11311 1111 1eee 111
@ 6l Enlt:||CN

Cary In & Carry Out --> OF=0@
CF=0 because Carry Out (*Note - subtraction)




SF: Sign Falg

ZF: Zero Flag

CF: Carry Flag
OF: Overflow Flag

ADD & SUB Examples — Class Activity

Fill the blanks for the registers and the Flags
GrouphO

Names :

Instruction

Mo

EAX, 75h

ECX, 1AZh

EAX, ECX

AX, 77ACh

CX, 4B35h

AX, CX

EAX, 70

ECX, 1AZh

ECX, EAX

EBX, 8

BL, 4Bh

BL, 4

BX, BFF28h

BX, @FF2ah

EAX, 9

EAX, 1

EEX, 18ah

EBX, 1




INC & DEC

* INC (Increment)

— DST +1 > DST
— adds one to the destination operand. INC does not affect CF. Use ADD
with an immediate value of 1 if an increment that updates carry (CF) is

needed.

ECX: 000001 A2 ecx ECX' 00 00 | 01 | A3

SFO ZF0 OFOQ

« DEC (Decrement)

— DST-1->DST
— subtracts 1 from the destination operand. DEC does not update CF. Use SUB

with an immediate value of 1 to perform a decrement that affects carry.

BX: 00 01 dec BX 00 00

sEDZET QF



CMP and NEG

e CMP (Compare)
— DST -SRC

— subtracts the source operand from the destination operand. It updates OF, SF,
ZF, AF, PF, and CF but does not alter the source and destination operands.

0 1 2 3 4 5§ 6 7

cmp eax, 356 0 |NOL |DLE [spece 0| @ [P © P

1 soH(PEh| 1 |1 A Q@ alqg

cmp wordoP ’ 0d3a6h 2 |STX | DC2 2B |R|b r

cmp bh , P $ ’ 3 ETX }ESFSF # |3 | C |5 |c| s

4 |EOT |DCa | & | 4 | T | d t

§ |ENG |NAK | % | 5 (E | U & | U

o NEG (Negate) 6 ACK SYN| & B | F |V | f | v
— 0-DST > DST Sl

— subtracts a signed integer operand from zero. The effect of NEG is to
reverse the sign of the operand from positive to negative or from negative to

positive (I.e., 16's complement)
— SF and ZF are affected

EBX: 000001 A2 neg ebx EBX  FF }WT.FE 5E

SF1 ZF (



Inc/Neg Practice
mehbegasm | ]

e w F3 —

mov EDX,0OFFSET prompt INCLUDE Irvine32.inc
call WriteString .data
prompt BYTE "Enter your number: ",8
call ReadDec X DWORD ?
mov z, EAX ¥ DWORD ?
z DWORD ?
mov EAX, x
add EAX, y .code
mov EBX,z main PROC
add EBX,EBX mov EAX,®
call DumpRegs mov EBX,®©
sub EAX,EBX
call DumpRegs mov EDX,OFFSET prompt
inc EAX call WriteString
call DumpRegs
neg EAX call ReadDec
call DumpRegs ;0thers -- ReadHex (Hex number), ReadInt (signed number)
mov x,EAX
exit
main ENDP
100 %% = .
Memorny 1 I_
Address: | 0x00405000 EAX = 9990052 EBX = 00088834
0x00405000 45 6e 74 65 72 20 79 6f Enter yo ECX = 0bboooee EDX = 80485000
0x00405008 75 72 20 6e 75 6d 62 65 ur numbe EST = ooobeeco EDI = ooooooee
0x00405010 72 3a 20 20 00 23 00 00 r: .#.. EIP = @048106E ESP = @Q18FF3C
0x00405018 ©0 2f @0 00 0 1a @0 @0 ./...... EBP = 8918FF94 EFL = @0000212
Bx0040502e 02 P6 €2 00 28 62 el ea ........




Link Library Procedures — Just a few

DumpRegs
— Displays EAX, EBX, etc
ReadDec

— Reads a 32-bit unsigned decimal integer from keyboard and
returns the value in EAX

ReadHex

— Reads a 32-bit unsigned hex integer from the keyboard and
returns the value in EAX

Readint

— Reads a 32-bit signed decimal integer from the keyboard and
returns the value in EAX

WriteString

— Write a null-terminated string to the console window (*Pass the
string’s offset in EDX)



DumpRegs

~

EAX=00000052
ESI-00000000
EIP-00401028

EAX=0000001E
ESI=00000000
EIP-0040102F

EAX=0000001F
ESI=00000000
EIP-00401035

EAX=FFFFFFE]
ESI-00000000
EIP=0040103C

EBX=00000034
EDI-00000000
EFL-0p0RB212

EBX=00000034
EDI=00000000
EFL-00000216

EBX=00000034
EDI-00000000
EFL-00000202

EBX=00000034
EDI=00000000
EFL=00000297

7 CA\Irvine\Examples\ch04\Project\Debug\Project.exe

ECX=-00000000 EDX=00401005
EBP=0018FF394 ESP=0018FF8C
CF=0 3F-0 ZF=0 O0OF=0 AF=1

ECX-00000000 EDX=00401005
EBP=0018FF34 ESP=0018FFS8C
CF=0 3F-0 ZF=0 O0OF=0 AF=1

ECX=-00000000 EDX=00401005
EBP=0018FF34 ESP=0018FF8C
CF=0 3F=0 ZF=0 O0OF=0 AF=0

ECX-00000000 EDX=00401005
EBP-=0018FF94 ESP=0018FF8C
CF=1 3SF=1 2F=0 O0F=0 AF=1

=]




Inc Dec Cmp Neg Examples — Class Activity

INC DEC NEG Class Activity
Fill the blanks for the registers and the Flags

arouphQ Mames:

Instruction

mov ECX, 1AZh

inc ECX

mov EAX, @FSh

dec AL

mov EBX, 1

dec BX
mow ECX, 7FFFFFFFh
inc BECX

mov EBX, 1AZh

neg BX

mov EAX, BFsadh

neg AH
mov EAX, @
neg EAX




Multiplication Instruction - MUL

L X
Vs
MUL Source -—, E (A?) x Source

Syntax:

« MUL (Unsigned Integer Multiply)

— performs an unsigned multiplication of the source operand and
the accumulator [(E)AX].

— If the source is a byte, the processor multiplies it by the
contents of AL and returns the double-length result to AH and AL
(Concatenated) i.e, AX.

— If the source operand is a word, the processor multiplies it by
the contents of AX and returns the double-length result to DX
and AX.

— If the source operand is a double-word, the processor
multiplies it by the contents of EAX and returns the 64-bit result
in EDX and EAX (Concatenated). MUL sets CF and OF when
tklle updper half of the result is nonzero; otherwise, they are
cleared.

— Operand cannot be immediate



MUL Opr/Store Summary

. \ m( —\ EPX
[y
MuL  byte AL

—> [AL]xCbrtel —— LAY ]
Store

ord
e v
MUL [BX /7 eX
prr [ Axdx[8x] —> 1772 em

DX [ AX]

Store
[

D word

MUL EgYX [ /71777 1Y
> [emx(Em]) — &L A5

0P ST reox | erd




MUL - Exercise

_______________ Aouble word
e A
3775017
EAX ©0 20 0o 05 ] nd 6O 00 00 00 DY
m
cBX oL o0 pL 02 _/E‘__—‘S'!L’(_? 0O 00 0o s SAY

EAK Xk xk 00 05 .l bx ]
EBK XX XX 00012 “ o XX xx o000 X
Epx KX X » XXX XX XX 0D of Emx

00 00 bo 29 e

EAX oo ovoo oA wmul eay
‘ poO 00O 20 54&#

EpX Y x XY XX XX

EAL Xx ¥X¥x¥X 09 mid fochr g Y MFBEW

Cach < byte (FF) =
Cmem loe)




med foch- g wx 04FB

x 09
I BE Bt

Epchoe <— byte ([ FF)

Cmem [oc)

carry Carry

75 -->64 + 11 -->h

5x15+4 79 --> 64 + 15 --

MUL - Exercise

16
32
48
64
80
26



IMUL (Signed Integer Multiply)

« performs a signed multiplication operation. IMUL has three
variations:

— 1. An one-operand form. The operand may be a byte, word, or
doubleword located in memory or in a general register. This
Instruction uses EAX and EDX as implicit operands in the same
way as the MUL instruction.

imul source

— 2. Atwo-operand form. One of the source operands may be
In any general register while the other may be either in
memory or in a general register. The product replaces the
general-register operand.

imul destination register, source

— The immediate operand is treated as signed. If the immediate
operand is a byte, the processor automatically sign-extends
to the size of storage (destination) before performing the
multiplication.



edy Oo so
EaX po o0 0o 05 ol b

€bX o0 s0 00 02 N CAX oov 6o

-

CAX KX x X 0005 i X g xx vx
Ehx XXX p00L T eax Xx ¥

Ghx KX XX XK 05 il fd gax k¥ XX
Frchor ( £6)

ﬁ'sﬁ 0o so opo fr Smud €b¥, (D chx o0 00

=

IMUL

6o O &

0o oA

00 o0
0@ oA

FF FB

so0 64



o

IMUL S
AX: 1705 imul factor “A__~ AX |FF|FB |

byte at factor: FF e
(=7) CF, OF 0
g
S:Lgn-ext. . 3
to the size EEEF e
of DST (i.e. AX) X 0005 2
48
carry Carry 64
S 80
5x15 = 75 -->64 + 11 --}h 96
5X15+4 = 79 - - 64 + 15 - - Fh
5)(15+4 = 79‘ -— 64 + 15 __@Fh
5x15+4 = 79 --> 64 + 15 "@Fh
FFFF
X 9005

FFFB



Division Instruction

Q R

Syntax:
DIV Divider w=ip E(A?)/Divider

DIV (Unsigned Integer Divide)
— performs an unsigned division of the accumulator by the source

operand.
— The dividend (the accumulator) is twice the size of the divisor (the

source operand)

— Size of Source Operand
(divisor) Dividend Cuotient Eemainder
Eyte Fi% 4 AL AH
Word DX A¥ A DX
Doubleword EDX : EAY ELX EDX

* IDIV (Signed Integer Divide)
— performs a signed division of the accumulator by the source operand.

— uses the same registers as the DIV instruction



DIV opr/store summary

. £\
o DIV byfe. m
—> [CAX _ Q——%rf RS |
0 byl C%+ | 911"‘3 T 7
PX
+Div Word ] mﬁ
————QLEDX[A’K :&__i_R__.—_}_
oY [woen] Stare BLI\(:LE;
A X
o Div D-wid 122 1
—_ Cepy IEM]ﬁ:&*R — [:r;jf{ J
opr CD-WorpD &1 =




DIV & IDIV

C9X ©& po6 bo 606
EAX 06 00 06 §4
EBX o0 p00s0 OD

EpR o0 op ©0 64

TvisY
A lLy*e) oP
Epx 00b0°%°°0
E AN op VO oD 64
ccx FFFFFF F3
egx  FFFFEF FF

EC)( oD 00 0D t?D

MPAj
d*"l/ 5“, coX ovevo oce o7

> EAx 0000 es 0F

A/ Ay pay op 00l6p 07
5 1720

R &
fo'/-fB g
JAiv ecx EBex 06 00 9997

T dvoeLx

md EMr Er F’CF’EFZ]‘@

_{ot/’j

zix prErFEFTK

Y FFFFF]



IDIV cases

4

M vd ) o1 vl i W
fﬂ#/;f'a-'. :: f.’ﬂ? = [:- |'"5> = Q:z + R
Seppotrs 100> (1) e & 4R

b I'ﬂ'*‘/’f“'f—" . A% -‘(;3) fi? ‘l‘ R
ook 13 190 B ¥R

i




DIV vs IDIV

25 2
&45;” 2407 256 75
EAK 00 0¢ ]FE o1 <
v J?»'E
EEX 000 Lj 4 i :E;E 65025/224
L 22 Al x
A'”/ bL EAY pooo022 & >>> 65025-224%290
65
R R R B <X
© R :?E}lgg.}::ﬂgﬂj
;d}l/ é ( EMAX 00 o0 E; Gf ::»:j hex(65)
R Q "Ox41"'
-511 = (-32)*Q + R SELRRTE
= (-32)*15 + (-31) -51Y/92
:ﬂﬂ
-32%15 = -480 g R
-32%16 = -512 ,,Hd_,-{{-i‘t-r'&l




INCLUDE Irvine32.inc
.data
COUNT BYTE @FCh

. Code

main PROC

sUA) MUL B IMUL

(1)
mav EaX, @E4h
mavw EBX, 2
mul EBX

i(2)
mav EaX, @FFh
M EONX, BFFFF@2&Zh
mul ax

HED]
maw EaX, @FF8Fh
maw EBX, @FFFFACGZh
maw EDN , AFFFFa@azh
mul BH

HEY
may Eax, 17h
may ECX, @Bzh
maw EDN , 8FFFFa@aezh
imul ECX

i (5)
maw EaX, @FFeFh
maw EBX, BFFFF4C&2h

mow EON, GFFFF@@a@Zh

GROUP No:

Hames:




Mul

imul BH

;(B) DIV & IDIV

(1)
mow Eax, 24ah
ma EBX, aFh
mov EDX, @
idiwv EBX
i(2)
ma EaX, @FF75h
idiwv COUNT
i(3)
mow EaX, @FFFFFF3ah
mow ECX, @FFFFFFCTh
mow EDX, BFFFFFFFFh
idiwv ECX
HEY
mow Eax, 24ah
mow ECX, @FFCTh
mov EDX, @
idiwv X
5(5)
ma Eax, 75h
div COUNT
exit
main ENDPF

EMD main



MulDiv.asm

(MulDiv.asm)

MulDiv.asm
TITLE MUL and DIV Examples

INCLUDE Irwvine32.inc

.data

COUNT BYTE @FCh

.code

main PROC

s(A) MUL & IMUL

S51)
mov EAX, @E4h
mowv EBX, 2
mul EBX sEAX? EDX?
call DumpRegs

342)

mov EAX, @FFh
mov EDX, @FFFFeeezh
mul AX sEAX?  EDX?
call DumpRegs
s3]

FAX . AFFAFh

Registers

EAX = 908001C8 EBX = 000080802

918 46 02 80 BO 8 10 00 8a ECX = PPGORRR0 EDX = 000ee608
@xB018FF9D e® fd 7e db @a 12 77 60 00 00 00 00 60 00 00 ¢ t>1 = 00000BEE EDI = 06000000
@xBO18FFBA ©@ 00 a@ ff 18 00 0@ 00 00 0@ ff ff ff ff f5 7] EIP = 00481821 ESP = @@18FFEC
O18FFD7 ©0 45 9f 11 77 ©5 10 40 00 00 0 fd 7e 00 ee ¢ EBP = PO18FFS4 EFL = 66000246

E
J1E8FFF4 85 10 49 00 00 B fd 7 00 00 00 00 41 63 74



MulDiv.asm

MulDiv.asm X

;(4)

mov EAX, 9Ah
mov ECX, @FFC7h

mov EDX, @

idiv CX ;EAX? EDX?
;(5)
g mov EAX, @FF75h
3 div COUNT ; EAX?

exit

¥ O X Registers

Address: |0x00405031 -|{¢}i "'l EAX = GOOOFFFE EBX = 00000OOF ECX = BOOOFFCT

Ox00405031 00 00 00 00 00 00 0P 00 00 80 . . . ... .. .. s EDX = @@BB?@ES ESI = 00eeooee EDI = 90000000

00040507 00 00 00 00 00 00 00 00 00 80 . . ... .. .. EIP = ©84010°%B ESP = 0018FF8C EBP = 08018FF54
EFL = 00000AB7

OxBe405045 00 B0 00 00 00 00 00 08 08 BB  ..........
Ox0e40504F ©0 PO PO 0 00 @0 €Y 08 V0 c8 ......... E



DumpRegs

/ Ef A =HAAAARAAA
“EST=0RAREN
EIP=H14A1 A8 B

2 EqX -PARAFD22

ES T =HAAAABRAA
EIP=00481 878

R -
E5S T =HAAAAARAA
EIP=-A84818EB1

1 EnY -AABAFFFE
F5 1 -A0PP00En
EIP-AR4010C8

EBx =A0AAAAAF
EDT =AlAHABAA
EFL=A08008R47

EBA =A0AAAAAF
EDT =A0AHARAA
EFL=00008a47

EBA =HHHHABAF
EDI =A0AHAARAA
EFL=A08088A47

EBA =AHAAAAAF
EDT =A0AAABRAA
EFL=A08008AR47

ECA=AAAAAAEZ EDX=-H0000HA4
EBP=-AH18FF?4 =
CF=1 SF=B ZF=1 0F=1 HAF=8A

ECA=AAAAAAE2 EDX-=-A0000004
EBP=-HA18FF?4 ESP=HHA18FF8C
CF=1 SF=A ZF=1 0F=1 AF=A

ECA=FFFFFFC? _EDA=FFFFFFD3
EBP=-AA18FF?4 ESP-=-HH18FF8LC
CF=1 SF=A ZF=1 0F=1 AF=8

ECA=AAAAFFC? EDX=HHANAAZE
EBP =081 8FF?4 ~ESF=BHi8FF8C
CF=1 S§SF=B ZF=1 0F=1 HAF=8




File Edit Format Wiew Help

|
—
o
B
3
=
E"_
1]
h=
I}
[=%
fad
]
'l
>
*
N\
Ny
Q
3

TITLE Tc to Tf Conversion Exanple (TcTEf.asm) ___S —% 2
INCLUDE Irvine32.inc Round g%
.data
pronpt BYTE "Enter your temperature in Celcius (Tc): w0 ”'9(E§j)
TC DWORD 7 5+ /
TF DWORD 7 3 3
.code *
main PROC
mowv EAX,0 .-
nov EBX, 0 di — a’é» ).,\NSDV‘
Z
mowv EDX, OFFSET prompt
call WriteString
call ReadDec > 5/f2
;0thers == ReadHex (Hex number), ReadInt (signed nunber) 2
mov TC, EAX - 1/2
0
mov EAY, TC > (5+1:)f2
’} imul EAX, 9 3
add EAX,2
. mowv EBX,5 i}} QKS
cdg |
idiv  EBX _—é‘ _i_,_ >>> 9/5.
add EAX, 32 = A4 E < 1.8
mov TF, eax |>}} (9+5/2)f5
2
exit -
mnain ENDP —

END main



mow

call ReadDec

TcTf.asm - Debugging

EDX,0OFFSET prompt
call WriteString

;0thers -- ReadHex (Hex number), ReadInt (signed number)

@ mov TC,EAX

mov EAX, TC
imul EAX, 9
add EAX,2
mov EBX,5
cdq
idiv EBX
add EAX,32
mov TF,eax
exit

main ENDP

END main

100 % = 4

Tepy =

I}cc) x 9/5 + 32

Memory 1 Registers

Address: | 0x00405000

Ox00485080 45 be
gxead4aseas8 75 72
gx8e4a5810 72 61
B8x08485818 be 26
gx8e4a5020 73 20
Bx08485828 20 06

74
20
74
43
28
20

65
74
75
65
54
ae

72
65
72
6C
63
aa

20
6d
65
63
29
2e

79
7@
28
69
3a
Sa

6f
65
B9
75
20
20

Enter vyo
ur tempe
rature 1
n Celciu
s (Tc):
- L

EAX =

ECX
ESI
EIF
EBF

D0a0Ba5A
goeopeoe
goaoBgos
ge401e49
B018FF94

EBX
EDX
EDI
ESF
EFL

goeoBeas
goeepe0e
goaobeos
B018FF8C
goeoB206




ASM Coding Assignment

e [Individual Work

 Write an ASM code which converts a
temperature in Fahrenheit to a temperature In
Celsius.

— Should read a temperature from the keyboard

— A report
 Code
e Debugging results
e Screen captures

— Softcopy (Docx, pdf) submission (via email). Due:
11:59pm, Sunday Nov 13, 2016.

* File naming convention: lastname_ASM_1.docx or
lastname_ASM_1.pdf





