Bolum 6: Aritmetik ve Mantik

Mikroislemciler
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Aritmetik ve Mantik Komutlari

= Sonuglari islemci durum bayraklarini etkiler.
= [slemci Durum Bayragu:
= 16 bit bulunur, her biri bir bayrak, 1 ve O degerini alabilir.
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Aritmetik ve Mantik Komutlari

= [slemci Durum Bayragi:

= 16 bit bulunur, her biri bir bayrak, 1 ve 0 degerini alabilir.
» Tasima Bayrag! (CF - Carry flag):

= |[saretsiz bir tasma oldugunda 1'e ayarlanir.

= Ornegin, 255 + 1, sonug 0...255 araliginda degil.

= Tasma olmadiginda O'a ayarlanir.
= Sifir Bayragi (ZF - Zero flag):

= Sonug sifir ise 1'e ayarlantr.

= Sifir olmayan bir sonuc icin O'a ayarlanir.




Aritmetik ve Mantik Komutlari

= |[saret Bayragi (SF - Sign flag):

» Sonuc¢ negatif ise 1'e ayarlantr.

= Sonugc pozitif oldugunda 0O'a ayarlantr.

* Aslinda bu bayrak, en 6nemli bitin (MSB) degerini alir.
= Tasma Bayragi (OF - Overflow flag):

= Imzal bir tasma oldugunda 1'e ayarlanir.

= Ornegin, 100 + 50 eklediginizde, sonuc -128...127 aralijinda degil.
= Ciftlik Bayragi (PF - Parity flag):

= Sonucta tek sayida bit varsa 1'e ayarlanir,

= Cift sayida bit varsa O'a ayarlanir.

= Sonugc bir kelime ise yalnizca dusuk (low) 8 bite bakilir.
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Aritmetik ve Mantik Komutlari

= Yardimci Bayragi (AF - Auxiliary flag):

= Dusuk nibble (4 bit) icin isaretsiz bir tasma oldugunda 1'e ayarlanir.
» Kesme Etkin Bayragi (IF - Interrupt enable flag):

» 1'e ayarlandiginda CPU, harici aygitlardan gelen kesmelere tepki verir.
= YOn Bayragi (DF - Direction flag):

» Bazi komutlar tarafindan veri zincirlerini islemek icin kullantlir;

» O'a ayarlandiginda islem ileri dogru yapllir,

» 1'e ayarlandiginda islem geriye dogru yapillir.
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Komutlar U¢ Gruba Ayrilir

= Birinci Grup:
= Artirma ve Azaltma
= |kinci Grup:
= Carpma ve Bdlme
= Uclinct Grup:
= Tek Degiskenli Islemler




Birinci Grup: Artirma ve Azaltma

= ADD (Toplama): Iki degeri toplar ve sonucu hedefe yazar.

= SUB (Cikarma): Bir degeri digerinden c¢ikarir ve sonucu hedefe yazar.

= CMP (Karsilastirma): Iki degeri karsilastirir, ancak sonucu saklamaz.

= AND (VE): Iki degeri mantiksal olarak AND islemine tabi tutar.

= TEST (Sinama): |ki degeri bit seviyesinde sinar.

= OR (VEYA): Iki degeri mantiksal olarak OR islemine tabi tutar.

= XOR (Diglayict VEYA): Iki degeri mantiksal olarak XOR islemine tabi tutar.




Ikinci Grup: Garpma ve Bdlme

= MUL (Carpma): Iki degeri carpar.

= IMUL (Isaretli Carpma): Iki isaretli degeri carpar.

= DIV (BGlme): Bir degeri digerine boler ve sonucu hedefe yazar.

= DIV (Isaretli Bolme): Iki isaretli degeri boler ve sonucu hedefe yazar.




Uctinci Grup: Tek Degiskenli Islemler

= INC (Artirma): Bir degeri bir artirir.

= DEC (Azaltma): Bir degeri bir azaltir.

* NOT (Mantiksal NOT): Bir degerin bitlerini tersine ceuvirir.
* NEG (Negatif Alma): Bir degeri negatif hale getirir.




Birinci Grup: ADD, SUB, CMP, AND, TEST, OR, XOR

= |slenenler:
» REG, memory
= memory, REG
* REG, REG
" memory, immediate
* REG, immediate

» REG: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, SI, BP, SP.
= memory: [BX], [BX+SI+7], variable, gibi..
* immediate: 5, -24, 3Fh, 10001101Db, gibi..

1/20/2023 Sercan KULCU, Tim haklari sakhdir. 10



Birinci Grup: ADD, SUB, CMP, AND, TEST, OR, XOR

= |ki islenenli islemler sonrasinda, sonuc her zaman ilk islenende saklanir.
= CMP ve TEST komutlari sadece bayraklari etkiler ve bir sonuc¢ saklamaz.

= Etkilenen Bayraklar:
» CF, ZF, SF, OF, PF, AF.

= ADD (Toplama)/SUB (Cikarma): Ikinci isleneni birinci islenene ekler/cikarir.

= CMP (Karsilastirma): Ikinci isleneni birinciden cikarir, sonucu saklamaz.
= sadece bayraklari etkiler.

= AND (VE)/OR (VEYA): Iki islenenin bitleri arasinda VE/VEYA islemi yapar.
» TEST (Test): AND ile aynidir, sadece bayraklari etkiler.
= XOR (Diglayan VEYA): Iki islenenin tiim bitleri arasinda XOR islemi yapar.
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Mantiksal Islem Kurallari

= AND:
= 1TAND1=1, 1ANDO=0,
=0AND1=0, OANDO=0.
" OR:
= 10R1=1, 10R0=1,
=00OR1=1, O0OORO0=0.
= XOR:
=1 XOR1=0, 1XORO0O=1,
=0 XOR1=1, 0XORO=0.




Ikinci Grup: MUL, IMUL, DIV, IDIV

= |slenenler:
» REG
= memory

» REG: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, Sl, BP, SP.
= memory: [BX], [BX+SI+7], variable, gibi..




Ikinci Grup: MUL, IMUL, DIV, IDIV

= MUL ve IMUL komutlari yalnizca CF ve OF bayraklarini etkiler.
» Sonug, islenen boyutunu astiginda bu bayraklar 1'e ayarlanir.
= DIV ve IDIV komutlarinda bayraklar tanimsizdir.




MUL, IMUL

= MUL (isaretsiz Carpma):

= [slenen bir byte ise: AX = AL * islenen.

= |slenen bir kelime ise: (DX AX) = AX * islenen.
= IMUL (Isaretli Carpma):

= [slenen bir byte ise: AX = AL * islenen.

= |slenen bir kelime ise: (DX AX) = AX * islenen.




DIV, IDIV

= DIV (Isaretsiz Bolme):

= [slenen bir byte ise: AL = AX / islenen, AH = kalan (modulus).

= [slenen bir kelime ise: AX = (DX AX) / islenen, DX = kalan (modulus).
= IDIV (Isaretli Bolme):

= |slenen bir byte ise: AL = AX / islenen, AH = kalan (modulus).

= [slenen bir kelime ise: AX = (DX AX) / islenen, DX = kalan (modulus).




Uclincl Grup: INC, DEC, NOT, NEG

= |slenenler:
» REG
= memory

» REG: AX, BX, CX, DX, AH, AL, BL, BH, CH, CL, DH, DL, DI, Sl, BP, SP.
= memory: [BX], [BX+SI+7], variable, gibi..




INC, DEC, NOT, NEG

* INC ve DEC komutlari yalnizca ZF, SF, OF, PF, AF bayraklarini etkiler.

= NOT komutu hicbir bayragi etkilemez!
= [slenenin her bir bitini ters cevirir.
» NEG komutu yalnizca CF, ZF, SF, OF, PF, AF bayraklarini etkiler.
= [sleneni negatif yapar (ikili timleme).
= Her bir bitini ters c¢evirir ve ardindan 1 ekler.
= Ornegin, 5 -5'e ve -2 2'ye donusecektir.




Dizi Elemanlari Toplama

org 100h

jmp start
vecldb1,2,5,6
vec2db 3,5,6,1
vec3db ?,?,?,7
start:

lea si, vecl

lea bx, vec?2

lea di, vec3

mov cx, 4




Dizi Elemanlari Toplama

sum:
mov al, [si]
add al, [bx]
mov [di], al
INC Si
InCc bx
Inc di
loop sum
ret




Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (] > B .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:01080 | 8708:0180
v |00 |00 @71@@: EB 235 & B§ JMP 81REh -
@7101: BC 912 ¢ ADD TBP + -}
Bx |00 [oo APiPz: B1 0Pl @ ADD AX, BB3B6h
A7103: B2 062 © ADD A%, BB106h
cx |00 [26 @7iB4: B5 BES & ADD [BY + SI1, AL
A7105: 66 BO6 ADD [BX + SIJ1,. AL
Dx |08 |e@ @7i06: B3 0B3 v MOU SI, BE1B2h
A7107: 65 BA5 & MOU EX. BB186h
C5 |a7oo A7108: 66 BA6 * MOU DI, BEi8Ah
7109: A1 BA1 B MOU CX,. BBBA4h
I |e180 @7iBA: BB 088 NULL MOU AL, [8I1 .
55 (6700 @716B: @@ BAA NULL || AaDD AL, [BX1 _
= || aztac: 2o paa Nou e s M |
o Tooes || e B L0 g INC B
BP :
0008 A711A: @1 AA1 @ LOOP BiiAh
=] agaa A7111:= BB 187 7 RET
' A7112: 66 BA6 * HOP
DI (6060 A7113: 81 061 B NOP
@7114: BF 191 - HOP
Ds |e7e @7115: BA B10 NEWL =l --- d
8708
ES FCIEEN FOLICE rezet | ALl | wars | debug| stack, | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M} 4l I B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:016E | 8708:018E
4 |80 (88 |[G7i00: EB 235 & Pf Mou SI. @ui62h -
A7101: BC P12 9 MOU BR . G0 0¢
Fi |nn 80 B7162: 81 601 @ MOU DI, B@1BAh
7103: 82 B2 O MOU CX. BBBA4h
o |ﬂﬂ 26 87164: B85 GBS & MOU AL, [SI1
87105: 686 BO6 * ADD AL, [B%]
D |ﬂﬂ i) B7106: B3 BB3 v MOU [DI1, AL
87107: @5 BA5 & INC S1
C5 |e7oo B7108: 06 BB6 + INC BY
7109: 81 6Ol @ INC DI
IF |818E B716A: B8 BB NULL LOOP Biiah .
- @716B: @@ BAA NULL || RET _
o |G g WL T et |
SP |FFFE - ! ngg
EP
6000 = oD
s |poea 5 : 57 1l NOP
B7112: 896 BO6 * NOP
D |eo6a 87113: 81 0Ol @ NOP
@7114: BF 191 - NOP
DS |6788 @7115: @A B10 NEWL -] - |
67 00
ES FCIEEN FOLICE rezet | ALl | wars | debig | stack, | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M 4l I B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0111 | 8708:0111
v |00 |00 P7i0@: EB 235 & «| [MOU SI, 8P1BZh -
A7101: BC 012 9 MOU EX,. BB1P6h
Bx |00 [oo A7162: @1 9A1 @ MOU DI, GB1or
A7103: B2 062 © MOU CX,. BBBA4h :
cx |00 [26 @7iB4: B5 BES & MOU AL, [8I1
A7105: 66 BO6 ADD AL, [BX]
Dx |08 |e@ @7i06: B3 0B3 v MOU [DI1, AL
A7107: 65 BA5 & INC §1
C5 |a7oo A7108: 66 BA6 * INC BX
7109: A1 BA1 B INC DI
P {e111 A710A: BA @AA NULL LOOP 811iAh .
55 (6700 @716B: @@ BAA NULL || RET _
= || aztac: 2o paa Nou NOP |
o Tooes || e B L0 g Nor
BP :
0008 A7118: ARl @ HOP
sl |e1e2 1 NOP
+ HOP
DI (6060 @ :gg
DS |78l @7115: @ 818 x| ... A
8708
ES FCIEEN FOLICE rezet | ALl | wars | debug| stack, | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (] dl 1> B .
Load reload step back single step | {1 run__ step delay ms: 0
m@ﬂHSH ] | 8708:0114 | 8708:0114
2 8@ (@@ P7i0@: EB 235 & «| [MOU SI, PB1B2h -
r__[___ A7101: BC 012 9 B MOU B¥. BB186h B
Bx [01 [06 || 07102: 81 061 @ MOU DI, BB1BAh
A7163: 82 BO2 @ MOL A . HEES
£ |nn 26 87164: B85 GBS & MOU AL, [SI1
A7105: 66 BO6 ADD AL, [B%]
DK |ﬂﬂ a8 B7106: B3 BB3 v MOU [DI1, AL
A7107: 65 BA5 & INC S1
C5 |a7oo A7108: 66 BA6 * INC BY
7109: A1 BA1 B INC DI
P 811y @7iBA: BB 088 NULL LOOP Biiah .
- @716B: @@ BAA NULL || RET _
oo | e | e |
o [ooos | G B bt s o
BF |e@ag A711A: @1 AA1 @ NOP
=] a1a82 A7111:= BB 187 7 MOFP
A7112: 66 BA6 * NOP
D |66 7113: @1 BA1 B NOP
@7114: BF 191 - NOP
DS |87ea @7115: BA 818 NEWL || ... hd
E3 0700 TCIEEN | TOLICE rezet | ALt | WarE | debug| stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M 4l > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:011A | 87088:011A
v |00 |00 P7117: B? 185 1| «| [HOU SI, BB18Zh -
A7118: @4 NP4 * B MOU EX. BB186h B
Bx |01 [06 A7119: @A @AA NULL MOU DI, BEi8Ah
@711A: 8A 138 e MOU C¥, PBBA4h
cx |00 [os A711B: 94 9A4 +
Dx |08 |e@ @711D: @7 BA7 BEEP MOU [DI1. AL
A711E: 88 136 & INC SI
C5 |@7 00 A711F: @5 AR5 4 INC BY
@7120: 46 @70 F INC DI
P |e11n A7121: 43 B67 C LOOP 811iAh .
- @7122: 47 @71 G || RET _
| e o |
o [ooos | Gride: 58 104 | o
BP :
0008 B7127: 98 144 £ NOP
= a162 A7128: 98 144 £ HOP
B7129: 98 144 £ NOP
DI |e1en A712A: 908 144 £ NOP
A712B: 98 144 £ NOP
DS |6788 @712C: 9@ 144 E = --- =l
8708
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Dizi Elemanlari Toplama

1/20/2023

M emulator add-2.com_ — O X
| file rath debug wview external wirtual devices wirtual drive  help
= (M 4l > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:011C | 87088:011C
A |ﬂﬂ 81 B7117: B? 185 4] «| | MOU ST, 88182h -
A7118: A4 B84 * —J MOU BX,. B8186h —J
B |ﬂ1 (51, A711%:- B8 ABA MULL MOU DI. B8818Ah
A7iin: 8n 138 & MOU Cx,. B888084h
= |ﬂﬂ a4 A711E: A4 BA4 + MOU AL, [EI1]
ADD AL. [BX1
L |ﬂﬂ aa MOU [DI T, F
g : F B ING 51
5 a7 aa B711F: 85 AR5 & INC B¥
A@7128: 46 A78 F INC DI
IF|e11c B7121: 43 @867 C LOOF ©811ah .
55 (6700 @7122: 47 @71 G || RET _
|| Gniz3: B2 gge | NoP |
- o || B noe
EF -
0600 B7127: 968 144 € HOP
= a162 A7128: 98 144 £ HOP
B712%9: 968 144 € HOP
] a18n A712a: 98 144 E HOP
B712B: 98 144 £ HOP
Ds |e7e @712C: 90 144 € =l --- d
a7 a8
E3 TCIEEN TOLICE rezet | ALt | WarE | debug| stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= 0 ql I» B A
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:011E | 87088:011E
PR |ﬂﬂ a4 B7117: B? 185 4] «| | MOU ST, 88182h -
B7118: B4 BQ4 L —J MOU BE. B8166h —J
B |ﬂ1 86 @711%:- 8@ BBE NULL MOU DI. B8818Ah
A7iin: 8n 138 & MOU CH. #ddd4h
o |ﬂﬂ a4 @711B: B4 B4 + MOU AL, [EI1]
A711C: B2 962 @ ADD AL. [BX1
Ci= |ﬂﬂ (1] @71iD: @7 887 BEEFP
A711E: 88 136 &
C5 a7 00 8711F: B85 BB5 & INC BX
5 : 46 W/H F INC DI
IP|e11E B7121: 43 @867 C LOOP B11Ah .
55 (6700 @7122: 47 @71 G || RET _
|| G723 2 226§ Nob |
o [ooos | Gride: 58 104 | o
EP :
0000 B7127: 968 144 € MOP
= a162 A7128: 98 144 £ HOP
B712%9: 968 144 € MOP
]} a1on A712a: 98 144 E MOFP
B712B: 98 144 £ NOP
DS |6788 @712C: 9@ 144 E = --- =l
azan
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0122 | 8708:0122
A |BB a8y A7117: B? 185 4 a| | MOU EI. B8182h -
A7118: @4 NP4 * —J MOU BX. 88186h —J
B |ﬂ1 a7 A711%9: B8 BB HULL MOU DI. B81i6aAh
B711A: 8A 138 & MOU CX. B8884h
[ |ﬂﬂ ay A711B: B4 B4 + MOU AL. [SI1]
A7iiCc: A2 A2 @ ADD AL. [BH]
D= |ﬂﬂ L) A71iD: 87 887 BEEP MOU [DI1,. AL
B711E: 88 136 & INC 81
Cs g7 08 A711iF: 85 85 & INC BH
A7120: 46 @70 F W
IF|#122 A7121: 43 @67 C .
55 r———— B7122: 47 A2 G RET _J.
—— @7124: F& 248 J NoP |
o [ooos | Gride: 58 104 | o
EF -
0008 A7127: 98 144 £ NOF
= 8163 A7128: 98 144 £ HOP
! A7129: 98 144 £ NOF
]| 810a B712A: 9@ 144 € NOFP
A712B: 908 144 £ NOF
DS |6788 @712C: 9@ 144 E = --- =l
a7 aa
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= 0 ql > B A
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0123 | 8708:0123
PR |ﬂﬂ an B7117: B? 185 4] «| | MOU ST, 88182h -
B7118: B4 BQ4 L —J MOU BE. B8166h —J
B |ﬂ1 a7 A711%: B8 89898 HULL MOU DI. B8818Ah
A7iin: 8n 138 & MOU CH. B8@d4h
o |ﬂﬂ 84 @711B: B4 B4 + MOU AL, [EI1]
A711C: B2 962 @ ADD AL. [Bx1
D |ﬂ“ aa @71iD: @7 887 BEEP MOU [DI1. AL
A711E: 88 136 & INC 51
C5 a7 00 @711iF: B85 BB5 & INC BX
A7128: 46 B7A F INC DI
IF |@123 B7121: 43 @867 C LOOP Biinh .
- @7122: 47 071 G : |
oo 5 o |
g 7136 9p 144 NGP
EP :
0000 B7127: 968 144 € MOP
= 8163 A7128: 98 144 £ HOP
B712%9: 968 144 € MOP
]| a1 8B A712a: 98 144 E MOP
B712B: 98 144 £ NOP
DS |6788 @712C: 9@ 144 E = --- =l
a7 a8
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |

1/20/2023 Sercan KULCU, Tum haklari sakhdir. 29




Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M 4l > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:011A | 87088:011A
s |00 [ou P7117: B? 185 1| «| [HOU SI, BB18Zh -
A7118: @4 NP4 * B MOU EX. BB186h B
Bx |01 [07 A7119: @A @AA NULL MOU DI, BEi8Ah
@711A: 8A 138 e MOU C¥, PBBA4h
cx |00 |03 A711B: 94 9A4 +
Dx |08 |e@ @711D: @7 BA7 BEEP MOU [DI1. AL
A711E: 88 136 & INC SI
C5 |@7 00 A711F: @5 AR5 4 INC BY
@7120: 46 @70 F INC DI
P |e11n A7121: 43 B67 C LOOP 811iAh .
55 (6760 @7122: 47 @71 G || RET _
|| Gniz3: B2 gge | NoP |
o [ooos | Gride: 58 104 | o
BP :
0008 B7127: 98 144 £ NOP
= 8163 A7128: 98 144 £ HOP
B7129: 98 144 £ NOP
DI |e1eB A712A: 908 144 £ NOP
A712B: 98 144 £ NOP
DS |6788 @712C: 9@ 144 E = --- =l
8708
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0122 | 8708:0122
A |BB a7 A7117: B? 185 4 a| | MOU EI. B8182h -
A7118: @4 NP4 * —J MOU BX. 88186h —J
B |ﬂ1 BA A711%9: B8 BB HULL MOU DI. B81i6aAh
B711A: 8A 138 & MOU CX. B8884h
[ |ﬂﬂ a1 A711B: B4 B4 + MOU AL. [SI1]
A7iiCc: A2 A2 @ ADD AL. [BH]
D= |ﬂﬂ L) A71iD: 87 887 BEEP MOU [DI1,. AL
B711E: 88 136 & INC 81
Cs g7 08 A711iF: 85 85 & INC BH
A7120: 46 @70 F W
IF|#122 A7121: 43 @67 C .
55 r———— B7122: 47 A2 G RET _J.
—— @7124: F& 248 J NoP |
o [ooos | Gride: 58 104 | o
EF -
0008 A7127: 98 144 £ NOF
= a1 86 A7128: 98 144 £ HOP
A7129: 98 144 £ NOF
]| 818D B712A: 9@ 144 € NOFP
A712B: 908 144 £ NOF
DS |6788 @712C: 9@ 144 E = --- =l
a7 aa
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= 9 A > B TET—
Load reload { step back | s=single step run step delay ms: 0
fegisters | 8708:0123 | 8708:0123
PR |ﬂﬂ a7 B7117: B? 185 4] «| | MOU ST, 88182h -
B7118: B4 BQ4 10 J MOU BE. B8166h J
B |ﬂ1 (5]} A711%: B8 89898 HULL MOU DI. B8818Ah
A7iin: 8n 138 & MOU CH. B8@d4h
o |ﬂﬂ 81 @711B: B4 B4 + MOU AL, [EI1]
A711C: B2 962 @ ADD AL. [Bx1
D |ﬂﬂ aa @71iD: @7 887 BEEP MOU [DI1. AL
A711E: 88 136 & INC 51
C5 a7 00 @711iF: B85 BB5 & INC BX
A7128: 46 B7A F INC DI
IP o123 B7121: 43 @867 C LOOP BiiAh .
- @7122: 47 071 G : |
e 5 o |
g 7136 9p 144 NGP
EP :
0000 B7127: 968 144 € MOP
= a1 86 A7128: 98 144 £ HOP
B712%9: 968 144 € MOP
]| 01 8E A712a: 98 144 E MOP
B712B: 98 144 £ NOP
DS |6788 @712C: 9@ 144 E = --- =l
a7 a8
E3 TCIEEN TOLICE rezet | ALt | WarE | debug| stack | flagz |
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Dizi Elemanlari Toplama

M emulator add-2.com_ — O X

| file math debug wview external virtual devices wvirtual drive  help

= (M ] dl 1> b .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0125 | 87088:0125
A |BB a7 A7117: B? 185 4 «| | MOU ST, 88182h -
A7118: A4 BAA4 * —J MOU B¥. BA1B6h —J
B |ﬂ1 BA @7119: B8 B0E WULL MOU DI. B81i6aAh
B711A: 8A 138 & MOU C¥_. BAAA4h
= |ﬂﬂ an A711B: B4 B4 + MOU AL. [SI1]
A711C: B2 BAZ2 @ ADD AL, [BX1
D |ﬂﬂ aa A71iD: 87 887 BEEP MOU [DI1,. AL
B711E: 88 136 & ING 51
Cs a7 aa A711iF: 85 85 & INC B¥
A7128: 46 A7A F INC DI
IP @125 A7121: 43 @67 C LOOP @11Ah .
ss [ores | 0i22: 47 971 G | i — |
o || gnzs: E2 226t NOP |
P |FFFE @7125: C3 195 NOP
EP b b= YH 4 4
0000 A7127: 98 144 £ HOP
= a1 86 A7128: 98 144 £ HOP
A7129: 98 144 £ HOP
] a818E B712A: 9@ 144 € HOP
A712B: 908 144 £ HOP
DS |6788 @712C: 9@ 144 E = --- =l
azaa
E3 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Dizi Elemanlari Toplama

- - e

| " Random Access Memory — O X

l | A70A: 81400 update + table 7 list
|

A788:91880 EB AC A1 82 a5 A6 B3 A5-86 81 84 @Y 8B A7 BE B2 O EEby b 8|
A788:A111 @1 BE 86 41 BF WA A1 B9-A4 B4 8a A4 B2 A7 B BS !Cu g -e+@_g:
A788:8120 46 43 47 E2 FH C3 98 98-98 94 98 78 94 98 78 74 FCGr éﬁ EEEEEEEI
A788:A130 94 28 78 98 98 748 94 98-78 94 F4 A4 WA B8 AR A4 EEEEEEEEEE[. . . .
A788:A140 BA BA BA 44 AA B BA BA-AA B4 B8 BA WA B8 AA B ... ............
A788:9150 B8 88 BA B8 40 B0 BB BB-B8 B8 B0 BB B8 BB BB BB ... .........
A788:A160 B BA BA 40 AA A HA BA-AA W0 BA BA WA B8 AA A ... ............

ATIAR = A4 7R AR AR AR AR AR AR AR RAR_RAR AR AR AR AR AR [RARR AR




Binary Coded Decimal

. first number '9':

mov ah, 09h

; second number '5"

mov al, O5h

;al = al + ah = 09h + 05h = Oeh

add al, ah
, clear tens byte of bcd
xor ah, ah

, adjust result to bcd form, ;ah=1,al=4 -> 14
aaa




Binary Coded Decimal

M emulator bed_aaa.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M > B> .
| Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:01080 | 8708:0180
ITRIT % |ﬂgH|ﬁ!!|ﬁEﬁ|||||||||||[E]I
MOl AL, B
| Bx |00 |00 o : P ADD AL, AH
' A7i@3: B5 BAS & %OR AH. AH !
cx |00 |89 @7in4: B2 0O2 @ AARA -
! A7105: C4 196 — NOP
Dx |08 |e@ @7i@6: 32 850 2 HOP
@71@7: E4 228 I NOP
CS (@700 @7i@8: 37 @55 7 HOP
A7iA%: 9@ 144 £ NOP
|| P |8104 B7iBn: 9@ 144 £ HOP
| 55 [e7en @716B: 90 144 £ __| | NOP =
| = || g o ids NOP
o [owse || Grice: o ik © o
|EP :
! 0600 @7110: 9@ 144 & NOP
= aeaa A7111: 98 144 £ HOP
' B7i12: 9@ 144 £ HOP
DI |poBo B7113: 9@ 144 £ NOP
. B7ii4: 9@ 144 £ HOP
| D5 |e7es @7115: 9@ 144 £ = --- =l
87 0@
E3 TCIEEN s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Binary Coded Decimal

M emulator bed_aaa.com_ — O X

| file rath debug wview external wvirtual devices wirtual drive  help

= (M ] dl 1> b .
| Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0162 | 8708:0182
PR |ﬂ? a8 A7i66: B4 188 { «| | MOU AH, @%h |l
A7181: A7 @67 TAB MOU AL. @5h
B |ﬂﬂ a8 B HDD AL. HH
e X0OR AH. AH |
= |ﬂﬂ a9 ¥ AAA
A7185: C4 196 — MOFP
D |ﬂﬂ aa @7186: 32 658 2 MOP
a7187: E4 228 E MOFP
C5 a7 00 @g?iag: 37 @55 7 MOP
A71689: 98 144 £ MOFP
IF |e182 A710A: 98 144 E NOP
- @716B: 90 144 £ __| | NOP =
e g e € o
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon A7113: 98 144 £ MOFP
A7114: 98 144 £ NOP
DS |6788 @7115: 9@ 144 E = --- =l
azan
ES FCIEEn FOUICE | reset | alx | wars | debug | shack, | flags |
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Binary Coded Decimal

M emulator bed_aaa.com_ — O X

| file rath debug wview external wvirtual devices wirtual drive  help

= (] dl > B .
| Load reload step back single step | {1 run__ step delay ms: 0

fegisters | 8708:0104 | 8700:0184

ax |89 |5 @7108: B4 180 ] ~| [MOU AH, B%h =
@7101: B9 BA9 TAB B MOU AL, B5h B

Bx |00 [oo B7102: BA 176 § ADD AL, AH
@7103: B5 GA5 & JOR AR, AF !
@87104: B2 082 O AAA -
@7105: C4 196 — NOP
D7107: B4 258 & NoP

cs  |e7ee @71@8: 37 G55 7 NOP
A7109: 98 144 £ NOP

P |e164 A710A: 9@ 144 £ HOP

- @716B: 90 144 £ __| | NOP =

CLEN P ey o
o Tooes || oieE: 28 44 Nor
EP :
0008 @7116: 98 144 £ NOP

= aeaa A7111: 98 144 £ HOP
B7112: 98 144 £ NOP

DI |poBo A7113: 9@ 144 £ NOP
B711i4: 98 144 £ NOP

DS |6788 @7115: 9@ 144 E = --- =l

TCIEEN s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Binary Coded Decimal

M emulator bed_aaa.com_ — O X

| file rath debug wview external wvirtual devices wirtual drive  help

= (M 4l > B> S
| Load reload step back single step | {1 run__ step delay ms: 0
PRI S | 8708:01686 | 8708:0186
ax |89 [oE B7iPB: B4 180 ] «| [MOU AH. 8%h =
@7101: B9 009 TAB B MOU AL, B5h B
Bx |00 [oo A7102: BA 176 § ADD AL, AH
@7103: B5 OO5 & ®OR AH,. AH !
cx |00 |89 @7in4: B2 0O2 @ -
@7185: C4 196 — NOP
Dx |08 |e@ A7106: 32 @58 2 NOP
@7107: E4 228 ¥ NOP
CS a7 08 71 g - 5 HOP
@7109: 98 144 £ NOP
P {8186 A710A: 9@ 144 £ HOP
- @716B: 90 144 £ __| | NOP =
CLEN P ey o
o Tooes || oieE: 28 44 noe
EP :
0008 A7110: 9@ 144 £ NOP
= aeaa A7111: 98 144 £ HOP
A7112: 9@ 144 £ NOP
DI |poBo B7113: 9@ 144 £ NOP
A7114: 9@ 144 £ NOP
Ds |e7e @7115: 98 144 € =l --- d

TCIEEN s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |

1/20/2023 Sercan KULCU, Tum haklari sakhdir. 39




Binary Coded Decimal

M emulator bed_aaa.com_ — O X

| file rath debug wview external wvirtual devices wirtual drive  help

= (M i 1> b .
| Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:01608 | 8708:0188
PR |ﬂﬂ 8E B7i86: B4 i88 { «| | HOU AH. @8%h |l
A7181: A7 B87 TAB J MOU AL. @5h J
B |ﬂﬂ a8 B7i82: BA 176 § ADD AL. AH
A7183: @5 PR5 & X0R AH. AH |
cx |00 |89 B71P4: B2 902 @ lFbIE_ -
A7185: C4 196 —
D |ﬂﬂ aa @7i86:- 32 858 2 MOP
A7187: E4 228 ¥ MOFP
C5 a7 00 g7iB8:- 37 @855 7 MOP
WHY: 9 144 MOP
IF |e1o88 A716A: 98 144 E NOP
55 (6700 @716B: 90 144 £ __| | NOP =
|| g7tec: g8 a1 Nob
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 B71168: 268 144 £ MOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € MOP
]} aoon A7113: 98 144 £ MOFP
B71i14: 968 144 € NOP
DS |6788 @7115: 9@ 144 E = --- =l
azan
E3 TCIEEN s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Binary Coded Decimal

M emulator bed_aaa.com_ — O X

| file rath debug wview external wvirtual devices wirtual drive  help

= (] dl 1P P> .
| Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0109 | 8708:0189
A |B1 8y a7iea: B4 186 a| | MOU AH. @%h all
A7181: B89 009 TAB —J MOU AL. @5h —J
B |Bﬂ 5 ]5) A7i62: BA 176 ¥ ADD AL. AH
A7183: @5 @5 & #0R AH. AH !
[ |ﬂﬂ a9 A7i64: B2 B2 @ AAA
A71@5: C4 196 — IE@_
i |ﬂﬂ (5 ]5] @71i86: 32 B850 2
A7187: E4 228 E NOFP
Cs g7 08 A7i88: 37 @55 7 NOF
A7109: 968 144 NOFP
IF 6109 Boidn: 98 144 NOP
- @716B: 90 144 £ __| | NOP =
o | s g8 i o
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 B7ii6: 98 144 € NOF
= aeaa A7111: 98 144 £ HOP
B7112: 98 144 € NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
ES FCIRE SOLICE | reset | aLls | Wars | debug | stack | flags |
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Binary Coded Decimal - Negatif Sayi

; make 5 - 8, al = Ofdh (not in binary coded decimal form)

mov al, 05h
mov bl, 08h
sub al, bl

, convert to binary coded decimal, al =7
; and 1 is borrowed from ah, like calculating 15 - 8:

aas




Binary Coded Decimal - Negatif Sayi

M emulator bed_aas.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] [ 2 P> .

Load reload step back single step | {1 run__ step delay ms: 0 ;
fegisters | 8708:01080 | 8708:0180 |
&< |00 [0@ MOU AL, _B5h |

MOU EL. B8 I

B |Bﬂ aa = H SUB AL. BL [

A71083: B8 PA8 BACK AAS
o |ﬂﬂ 12 B7184: 2A B42 = OR AL, 838h
A7i@s: C¢3 195 |} MOU AH. BEh
D |ﬂ“ aa @7i86:= 3IF 863 7 INT 81i8h [
Aa7ia7: AC A12 %2 MOU AH. @dh [
C5 a7 00 @718g: 38 648 A INT 8ich [
A71i89: B4 188 RET [

IF o100 @710A: BE #14 NOP .

- @716B: CD 2085 = __| | NOP |
e || giee: g2 e o |
o [ooon || Grioe: o dee T || NeE |
EP : =
. 0000 @7116: 16 822 . MOP [
= aeaa @7111: C3 195 é- NOP [
@112 989 144 MOP [
]} aoon A7113: 98 144 £ MOFP [
A7114: 98 144 £ NOP [
DS |6704 @7115: 98 144 € =l --- d|
azan
[ ES FCIEEn | snwce| reset | alx | wars | debug shack, | flags |
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Binary Coded Decimal - Negatif Sayi

M emulator bed_aas.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 dl I» B o
Load reload step back single step | {1 run__ step delay ms: 0 ;
fegisters | 8708:0162 | 8708:0182 |
A |BB a5 B7iB0: BB 176 & «| | MOU AL, @5h |
A7181: A5 AR5 & MOU BL. B8h [
B |BB ae UB HL,. H :
BACK AAS [
(4 |ﬂﬂ 12 * OR AL. 838h [
a7185: C¢3 195 |} MOU AH. BEh [
D= |ﬂﬂ L) @7186: 3F 863 ? INT 818h [
A7i8a7: ac A1z ¢ MOU AH. B@@h [
Cs g7 08 A7i688: 30 B48 8 INT 81i6h [
A7189: B4 188 RET [
IF |e102 @71@A: BE @14 R NOP .
55 (6760 @716B: CD 2085 = __| | NOP |
o || Berac: 18 oig NOb |
o [oves || oiec: 2 gag L o |
EF - = [
0008 B71168: 16 822 . NOF [
Sl gaon A7111: C3 195 g NOFP {
a7112: 98 144 NOF [
]| 5151515 B7113: 9@ 144 £ NOFP [
A7114: 98 144 £ NOF [
DS |6704 @7115: 98 144 € =l --- d|
a7 aa
ES FCIEEn | FOUICE | reset | alx | wars | debug | shack, flags |
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Binary Coded Decimal - Negatif Sayi

M emulator bed_aas.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

B |ﬂﬂ (51 a71i@82: B3 179 | SUB AL. BL
A71@3: B8 BAE BACK HH

= (] 4l [ 2 P> .

Load reload step back single step | {1 run__ step delay ms: 0 ;
fegisters | 8708:0104 | 8700:0184 !
At |ﬂﬂ a5 B7ip@: BB 176 & a| | MOU AL. @5h 4:

A7181: A5 @RS :i' J MOU BL. B8h J'
[

o |08 [12 @7184: 20 B42 = OR AL, 83B8h
@71@5: C3 195 |} MOU AH. BEh .
Dx |08 |e@ 7106 : 3T 063 ? INT 81Bh :
A7107: BC 912 ¢ MOU AH, BBh :
CS |87 @@ @7i@8: 3@ B48 @ INT B1i6h |
A7109: B4 180 4 RET ;
P 8184 8710A: BE 814 B NOP .
- @716B: CD 2085 = __| | NOP |
oo || e e oue o |
o o || 22ieE: o oo N Nop |
EP : = -
0600 @87118: 16 022 . NOP :
= aeaa A7111: C3 195 é- MOP [
B7112: 9@ 144 NOP |
O |eoae A7113: 9@ 144 £ NOP ;
B7i14: 9@ 144 £ NOP .
DS |6704 @7115: 98 144 € =l --- d|

ES a7 a8

TCIEEN | s-:uuru:e| rezet | ALt | WarE | debig stack | flagz |
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Binary Coded Decimal - Negatif Sayi

M emulator bed_aas.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] i [ 2 P> T

Load reload step back single step | {1 run__ step delay ms: 0 ;
PRI S | 8708:01686 | 8708:0186 !
PR |ﬂﬂ FD B7iB0: BB 176 & «| | MOU AL, 8%h -l
@7181: @85 BE5 & J MOU BL. @8h J'
B |ﬂﬂ a8 A7i62: B3 179 | SUB AL. BL [
A71083: B8 PA8 BACK [
o |ﬂﬂ 12 @7184: 20 @42 = - [
A7185: C3 195 MOU AH. BEh [
D |ﬂ“ aa @7186: 3F 863 7 INT 81i8h [
W1/ UG M Y MOU AH. @8h {
C5 a7 00 @718g: 38 648 A INT 8ich [
A7189: B4 188 RET [
IF |8106 @710A: BE #14 NOP .
- @716B: CD 2085 = __| | NOP |
e || giee: g2 e o |
o [ooon || Grioe: o dee T || NeE |
BF 0000 @7116: 16 822 . MOP [
= aeaa @7111: C3 195 é- NOP [
@112 989 144 MOP [
]} aoon B7113: 9@ 144 £ MOFP [
A7114: 98 144 £ NOP [
DS |6704 @7115: 98 144 € =l --- d|

E3 0700 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack flagz |
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Binary Coded Decimal - Negatif Sayi

M emulator bed_aas.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (] dl [ 2 P> S

Load reload step back single step | {1 run__ step delay ms: 0 ;
PRI S | 8708:0167 | 8708:0187 !
A |FF a7 B7ip@: BB 176 & a| | MOU AL. @5h ||
A7181: @5 05 & J MOU BL. @8h J'
B |Bﬂ [5H] a7iez: B3 179 | SUB AL. BL [
A7183: B8 @B8 BACK AAS [
[ |ﬂﬂ 12 A71684: 2 B42 = OR AL, 838h [
a7185: C¢3 195 |} MOU AH, & [
D= |“ﬂ L) 7 INT 818h [
] MOU AH. B@@h [
Cs g7 08 5] INT 81i6h [
RET [
IF|e187 R NOP .
- @716B: CD 2085 = __| | NOP |
oo || geies: ge s o |
o [ooon || Grioe: o dee T || NeE |
BF 0068 A7118: 16 822 . NOF [
= aeaa @7111: C3 195 é- NOP [
A7112: 9@ 144 NOF [
]| 5151515 A7113: 98 144 € NOFP [
B7ii4: 98 144 € NOF [
DS |6704 @7115: 98 144 € =l --- d|

E3 0700 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack flagz |
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Santigrad Fahrenayt Donusumu

org 100h

start:

, convert celsius to fahrenheit accordingtof=c*9/5 + 32
mov cl, 15

mov al, 9

imul cl

mov cl, 5

idiv cl

add al, 32




Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 I» B .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:01080 | 8780:8180 .
ITRIT nolil CL, BFh <!
S MOU AL, B3
B |ﬂﬂ aa = B H IMUL CL
A7183: A7 B87 TAB MOU CL. @5h
o |ﬂﬂ i1 H @7i84: F6 246 + IDIV CL
a7ie5: E? 233 8 ADD AL. @2dh |
D |ﬂﬂ aa A71686: Bl 177 & MOP |
A7187: A5 PR5 & MOFP |
CS a7 00 @7188: F6 246 + MOFP |
a71i89: F? 249 - MOFP |
IF o100 A716A: B4 094 + HOP i
- @716B: 20 B32 SPA __| | NOP =
CLN o hid o
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon A7113: 98 144 £ MOFP
A7114: 98 144 £ NOP
| D5 |e7ee @7115: 9@ 144 E = --- =l
azan
E3 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M i 1> b .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:0162 | 87808:8162 .
PR |ﬂﬂ a8 @7iBB: Bl «| | HOU CL. BFh !
@71@1: @AF MOU AL. @%9h
B |Bﬂ 6o all
MOU CL. @5h
i |[‘Iﬂ 8F : Fo 16 + IDIV CL
a7ie5: E? 233 8 ADD AL. @2dh |
D |“ﬂ aa B7i86: Bl 177 & MOP |
A7187: A5 PR5 & MOFP |
CS a7 00 @7188: F6 246 + MOFP |
a71i89: F? 249 - MOP |
IF |e182 A716A: B4 094 + NOP i
- @716B: 20 B32 SPA __| | NOP =
oo || g ge i € o
o Tooes || oieE: 28 44 e
EP :
0000 B71168: 268 144 £ MOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € MOP
]} aoon A7113: 98 144 £ MOFP
B71i14: 968 144 € NOP
| D5 |e7ee @7115: 9@ 144 E = --- =l
azan
ES FCIEEn FOUICE reset alx | wars | debug| shack, | flags |
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Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:0104 | 8780:8184 .
PR |ﬂﬂ a9 B7iBB: Bi 177 & | | MOU CL,. @Fh !
@71@1: BF 815 % —J MOU AL. @%h —J
B |ﬂﬂ a8 B7i82: BA 176 §
@2 @@? TAB ,
o |ﬂﬂ aF : IDIV CL
ADD AL. @2dh |
[ |ﬂﬂ aa H MOFP |
@5 OE5 & MOFP |
CS a7 00 @7188: F6 246 + MOFP |
@71@89: F? 249 - MOFP |
IF |e1ay A710A: B4 @@4 ¢ HOP i
- @716B: 20 B32 SPA __| | NOP =
oo || g ge i € o
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon B7113: 9@ 144 £ MOFP
A7114: 98 144 £ NOP
DS |6788 @7115: 9@ 144 E = --- =l
azan
E3 TCIEEN TOLICE rezet ALt | WarE | debig | stack | flagz |
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Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:01686 | 8780:8106 .
PR |ﬂﬂ 87 B7iBB: Bi 177 & | | MOU CL,. @Fh !
@71@1: BF 815 % J MOU AL. @%9h J
B |ﬂﬂ a8 A71682: BA 176 & IMUL CL
A7183: A7 B87 TAB
i |[‘Iﬂ aF @7184: Fo 246 +
E? 233 ADD AL. @2dh |
[ |ﬂﬂ aa 177 MOP |
g@5 o MOFP |
CS a7 00 b ib + MOFP |
@71@89: F? 249 - MOFP |
IP |e186 A710A: B4 @@4 ¢ HOP i
- @716B: 20 B32 SPA __| | NOP =
oo || g ge i € o
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon B7113: 9@ 144 £ MOFP
A7114: 98 144 £ NOP
DS |6788 @7115: 9@ 144 E = --- =l
E3 0700 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ql > B T e e o
Load reload step back single step | {1 run__ step delay ms: 0
I
fegisters | 8708:01608 | 8780:8168 .
A |BB 87 a7ip@: BL 177 & || MOU CL,. @Fh !
A716@1: @F 015 J MOU AL. @%h J
B |ﬂﬂ 5 ]5) A7i62: BA 176 ¥ IMUL CL
A716@3: A9 O@9 TAB MOU CL. @5h
(4 |ﬂﬂ a5 A7i84: Fb6 246 *
A71@5: E9 233 @ - I
D= |[“1'I L) B7i66: Bl 177 & NOF I
A71@7: A5 AA5 & NOFP |
Cs g7 08 < HOP |
0 NOFP |
IF a108 NOP i
55 (6700 @716B: 20 B32 SPA __| | NOP =
=] Ziac: 9o 141 & NOb
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 B7ii6: 98 144 € NOF
= aeaa A7111: 98 144 £ HOP
B7112: 98 144 € NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
E3 0700 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (] dl 1P P> .
Load reload step back single step | {1 run__ step delay ms: 0
I
fegisters | 8708:016A | 8780:816A .
A |BB 1B a7ip@: BL 177 & a| | MOU CL. @Fh !
A7181: BF 015 % J MOU AL. @%h J
B |ﬂﬂ 5 ]5) A7i62: BA 176 ¥ IMUL CL
A7183: 89 009 TAB MOU CL. @5h
[ |ﬂﬂ a5 A7184: F6 246 + IDIV CL
A7i85: E? 233 @ ADD AL. BZB@h I
D= |[“1'I L) A71686: Bl 177 & MO T I
A7187: @5 A5 & NOFP |
Cs g7 08 @7188: F6 246 + NOF |
A718%: F? 249 - NOFP |
IF |o10a B716A: B4 OB4 + NoP Ji
> - a7i6D: 9@ 1 E ngg
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 B7ii6: 98 144 € NOF
= aeaa A7111: 98 144 £ HOP
B7112: 98 144 € NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
E3 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Santigrad Fahrenayt Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
I
fegisters | 8708:016C | 87808:816C .
A |BB 3B B7iBB: Bi 177 & | | MOU CL,. @Fh !
A7181: AF @15 % J MOU AL. @%h J
B |ﬂﬂ 5 ]5) A71682: BA 176 & IMUL CL
A7183: @Y BAY TAR MOU CL. @5h
[ |ﬂﬂ a5 A7184: F6 246 + IDIV CL
A7i@5: E9 233 A ADD AL, BZB8h I
D |ﬂﬂ 0o B7i06: Bl 177 & I
A7187: A5 AR5 & |
Cs g7 08 @7188: F6 246 + HOP I
B7189: F9 249 - NOFP |
IF |e18c A710A: B4 @@4 ¢ HOP i
55 (6700 @32 SPA :gg _
NOFP
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 A7116: 98 144 £ NOF
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € NOF
]| 5151515 B7113: 9@ 144 £ NOFP
A7114: 98 144 £ NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
E3 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Fahrenayt Santigrad Donusumu

= org 100h

= start:

= ; convert fahrenheit to celsius according to: ¢ = (f-32) *5/9
= mov cl, 59

= sub cl, 32

= mov al, 5

= imul cl

= mov cl, 9

= idiv cl




Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 I» B .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:01080 | 8780:8180 .
PR I“I?U CL. B83Bh !
ex [0 [00 o MOU AL, @Sh
a71i83: E? 233 8 IMUL CL
o |ﬂﬂ [5]1] @7i84: 268 832 SPA MOU CL. 8%h
A7185: BA 176 IDIU CL |
D |ﬂﬂ aa @71686:- B85 BH5 & MOP !
a7187: Fb 246 < MOP |
C5 a7 00 @7i@8:- E? 233 8 MOP |
A7189: Bl 177 & MOP |
IF o100 A7i0A: @9 @A TAB HOP ;
- @716B: F6 246 + | | nOP =
e (| g 1 2 o
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 B71168: 268 144 £ MOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € MOP
]} aoon A7113: 98 144 £ MOFP
B71i14: 968 144 € NOP
| D5 |e7ee @7115: 9@ 144 E = --- =l
azan
ES FCIEEn FOUICE reset alx | wars | debug| shack, | flags |
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Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] dl 1> b .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:0162 | 87808:8162 .
PR |ﬂﬂ a8 B7iBB: Bi 177 & | | MOU CL, @3Bh !
@7161 - @57 ; SUE CL. #2ddh
B |BB 6o [ MO AL, W
a IMUL CL
o |ﬂﬂ ] 1] g MOU CL. 8%h
O EE IDIU CL i
[ |ﬂﬂ aa BE5 & MOP [
a7187: Fb 246 < MOP |
C5 a7 00 @7i@ag: E? 233 @ MOP |
A7189: Bl 177 & MOFP |
IF |e182 A7i0A: @9 @A TAB HOP ;
- @716B: F6 246 + | | nOP =
o g e o
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon A7113: 98 144 £ MOFP
A7114: 98 144 £ NOP
| D5 |e7ee @7115: 9@ 144 E = --- =l
azan
E3 TCIEEN s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] dl 1> b .
Load reload step back single step | {1 run__ step delay ms: 0
|
fegisters | 8708:0165 | 87808:8185 .
PR |ﬂﬂ a8 B7iBB: Bi 177 & | | MOU CL, @3Bh !
A71@1:- 3B A57 ; J SUB CL. #2dh J
B |ﬂﬂ a8 @71i@8z2: 8@ 128 (¢ MOU AL. BS5h
a71i83: E? 233 8 MU
o |ﬂﬂ 1B @7i@4: 28 MOU CL. 8%h
IDIU CL |
[ |ﬂﬂ aa s MOFP [
B . 16 + MOP |
C5 a7 00 @7i@ag: E? 233 @ MOP |
A7189: Bl 177 & MOFP |
IF |e185 A7i0A: @9 @A TAB HOP ;
55 (6700 @716B: F6 246 + | | nOP =
|| g7tec: Fe 248 . Nob
o [ooor | GrioE: 30 104 ¢ o
EP :
0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon A7113: 98 144 £ MOFP
A7114: 98 144 £ NOP
DS |6788 @7115: 9@ 144 E = --- =l
azan
E3 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (] dl 1P P> .
Load reload step back single step | {1 run__ step delay ms: 0
I
fegisters | 8708:0167 | 87808:8167 .
A |BB a5 a7ip@: BL 177 & a| | MOU CL. BA3Bh !
A71@1: 3B @59 ; J SUB CL. BZ8h J
B |Bﬂ 5 ]5) A7i8Z2: 80 128 MOU AL. @A%h
@71@3: E? 233 W
[ |ﬂﬂ 1B A7i684: 28 B32 SPA -
Aa7185: 176 IDIU CL I
i |ﬂﬂ (5 ]5] AAS & NOF [
: NOFP I
Cs g7 08 ngg |
I
IF |e107 e89 T NOP ;
55 (6700 @716B: F6 246 + | | nOP =
=] Tiac: B 14 NOb
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 B7ii6: 98 144 € NOF
= aeaa A7111: 98 144 £ HOP
B7112: 98 144 € NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
E3 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M ] dl 1P P> .
Load reload step back single step | {1 run__ step delay ms: 0
I
fegisters | 8708:0109 | 8780:8189 .
A |Bﬂ 87 a7ip@: BL 177 & a| | MOU CL. BA3Bh !
A7i@i: 3B @59 ; J SUB CL. BZ8h J
B |ﬂﬂ 5 ]5) A7i8Z2: 80 128 MOU AL. @5h
Aa7183: E? 233 8 IMUL CL
[ |ﬂﬂ 1B a7i64: 28 832 SPA MOU CL. @%h
A7185: BA 176 DT U i
D= |ﬂﬂ L) A7186: B5 BB5 & NOF !
B7187: F6 246 * NOP I
Cs g7 08 E? 233 NOF |
177 NOFP |
IF |e109 a8 T NOP ;
i LI || nop _
=] Tiac: B 14 NOb
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 B7ii6: 98 144 € NOF
= aeaa A7111: 98 144 £ HOP
B7112: 98 144 € NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
E3 0700 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (] dl 1P P> .
Load reload step back single step | {1 run__ step delay ms: 0
I
fegisters | ©708:016B | 8780:8168 .
A |ﬂﬂ 87 a7ip@: BL 177 & a| | MOU CL. BA3Bh !
a7181: 3B 859 ; J SUB CL. BZ8h J
B |ﬂﬂ aa A7i8Z2: 80 128 MOU AL. @5h
Aa7183: E? 233 8 IMUL CL
[ |ﬂﬂ a9 a7i64: 28 832 SPA MOU CL. A%h
@71@85: BA 176 ¥ Iaggl_ !
i |ﬂﬂ (5 ]5] A7186: B5 BB5 & !
B7187: F6 246 * HOP |
Cs a7 aa 233 08 NOF |
177 & NOFP I
IF o108 o099 _TAB NOP J;
55 a7 o i ngg
o [ooor | GrioE: 30 104 ¢ o
EF -
0008 B7ii6: 98 144 € NOF
= aeaa A7111: 98 144 £ HOP
B7112: 98 144 € NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
E3 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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Fahrenayt Santigrad Donusumu

M emulator celsicom_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (] dl [ 2 P> T
Load reload step back single step | {1 run__ step delay ms: 0
I
PRI S | 8708:016D | 87808:816D .
A |BB BF B7iBB: Bi 177 & | | MOU CL, @3Bh !
@7181: 3B @59 ; J SUB CL. BZ8h J
B |ﬂﬂ 5 ]5) A7i62: 88 128 [ MOU AL. @5h
A7183: EY 233 8 IMUL CL
[ |ﬂﬂ a9 A7i684: 28 B32 SPA MOU CL. @%h
A7185: BA 176 IDIU CL I
D= |ﬂﬂ L) A@7i86: B85 BAL & !
B7187: F6 246 * I
Cs g7 08 a@7iga: E? 233 @ NOF |
A7189: Bl 177 & HOP I
IF |e16D @71@A: @9 @89 TAB NOP ;
- @716B: F6 246 + | | nOP =
o Toves || Bi6E: o8 143 & N
BF 0068 A7116: 98 144 £ NOF
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € NOF
]| 5151515 B7113: 9@ 144 £ NOFP
A7114: 98 144 £ NOF
Ds |e7e @7115: 98 144 € =l --- d
E3 0700 TCIEEN TOLICE rezet ALt | WarE | debug| stack | flagz |
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