Bolum 8: Makrolar

Mikroislemciler
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Makrolar

» Prosedurlere benzer.
* Derleme asamasinda gercek komutlar ile degistirilen gecici yapilardir.
» Kod icerisinde kullanilmayan makrolar gérmezden gelinir.

= Makrolar, prosedirlerden farkl olarak,
= kullanildiklari kodun tzerinde tanimlanmalidir.




Makro Tanimlama

name MACRO [parametreler,...]
<komutlar>
ENDM




Ornek Kod Parcgasi

MyMacro MACRO pl, p2, p3
MOV AX, pl
MOV BX, p2

MOV CX, p3
ENDM

ORG 100h

MyMacro 1, 2, 3 ; Makro kullanima
MyMacro 4, 5, DX ; Baska bir ornek
RET

MOV AX,
MOV BX,
MOV CX,
MOV AX,
MOV BX,
MOV CX,

©0001h
00002h
©0003h
©0004h
©00O5h
DX



Ornek Kod Parcgasi

MW emulator 201 LCOM_

1/20/2023

= O X
file math debug wview external wirtual devices wirtual drive  help
= (] > B .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:01080 | 8708:0180
[
ITRIT MOU_AX . #0868Lh |
MO BY . BORE
B |ﬂﬂ a8 MOU CX. BBEAIhI
: A MOU AX,. B868A4h
= |ﬂﬂ 12 A71i84: B2 AB2 @ MOU BX. BBEBSh
A7185: B8 BEA MNULL MOU Cx,. D¥
D |ﬂﬂ aa B7i@6: B? i85 1] RET
A7187: B3 BAA3 w HOP
5 a7 aa A7188: B8 ABA MULL MOP
A7189: B8 184 ;5 NOP
IF |a1e88 A710A: B4 BA4 + NOP
55 A@718E: B8 BEA MNULL J MOP J
S || gviac: BB A7 g NoP
o [ooon | Grio: g8 ooy M NeE
EF - 1
0600 B711i6: Cp 2B2 o MOP
g AaanA A7111: C3 195 g HOP
B7112: 98 144 MOP
] aoaa A7113: 98 144 £ HOP
B71i14: 968 144 € HOP
DS |6788 @7115: 9@ 144 E = --- =l
a7 a8
E3 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Ornek Kod Parcgasi

M emulator z01.com_ — 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
fegisters | 8708:0163 | 8708:0183
|
A |Bﬂ 5| A7iBB: BE 184 ;5 a| | MOU AaX. B8H81h |l
A7iAi: 81 Bal & MOU BX. BABAZh
B |BB aa a8 66a MOU CH,. dbiy
MOU AX. B86A4h
[ a MOU BX¥. BABASh
MOU CX. DX
o 83 003 NoP
L)
Cs g7 08 A7i88: B8 BEE WULL NOF
A7189: BE 184 3 NOFP
IF |e103 A710A: B4 B@4 ¢ NOP
55 A71i0E: BA BAA MULL _J NOFP _J
oo ||gues: s g o
o [ooon | Grio: g8 ooy M NeE
EF - 1
0008 A7118: Ca 282 NOF
5| agen A7111: C3 19% é- NOP
a7112: 98 144 NOF
]| 5151515 B7113: 9@ 144 £ NOFP
A7114: 98 144 £ NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
ES FCIEEn | FOUICE | reset | alx | wars | debug | shack, | flags |
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Ornek Kod Parcgasi

M emulator z01.com_ — 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 | 8708:0186
|
A |BB a1 A7iBB: BE 184 ;5 a| | MOU AaX. B8HB1hH |l
A7iAi: 81 Bal & J MOU B¥. BAABAZh J
B |ﬂﬂ a2 A71i62: B8 BEE WULL MOU CX. BBABA3h
@7183: BB 187 7 MOU Ax,. HEEE4S
= |ﬂﬂ 12 A7i684: @82 B2 @ MOU BX¥. BABASh
(515} MOU C¥,. DX
i |ﬂﬂ (5 ]5] 185 RET
aa3 HOP
Cs g7 08 5]5]5} NOF
#d 3 HOP
IF |8106 A710A: B4 B@4 ¢ NOP
55 A71i0E: BA BAA MULL J NOFP J
oo ||gues: s g o
o [oves || Goiek: 28 oo N o
BP - 1
0000 A7118: Ca 282 NOF
g aaea A7111: C3 19% é- NOFP
B7112: 98 144 NOF
] aaaa B7113: 9@ 144 £ NOFP
A7114: 98 144 £ NOF
DS |6788 @7115: 9@ 144 E = --- =l
E3 0700 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Ornek Kod Parcgasi

M emulator z01.com_ — 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
fegisters | 8708:0109 | 8708:0189
|
A |BB 5| A7iBB: BE 184 ;5 a| | MOU AaX. B8HB1hH all
A7iAi: 81 Bal & —J MOU BX. B88682h —J
B |ﬂﬂ 5 A716Z: B8 BBE NULL MOU CX. BEABA3L
A71@3: BB 187 5 MOU AX. BEBA4h
[ |ﬂﬂ a3 A7i64: B2 B2 @ MOU BH, Wbl
A7185: B@ @B@ NULL MOU CX. DX
D= |ﬂﬂ L) A71i686: B? 185 j| RET
A7187: A3 BA3 v NOFP
Cs g7 08 A7188: AEE NULL NOF
NOFP
IF a1a9 NOP J
r———— NOFP
ook @718D: @5 885 & NoP
o [ooon | Grio: g8 ooy M NeE
EF - 1
0008 A7118: Ca 282 NOF
S apaa @7111: C3 195 é- NOP
a7112: 98 144 NOF
]| 5151515 B7113: 9@ 144 £ NOFP
A7114: 98 144 £ NOF
DS |6788 @7115: 9@ 144 E = --- =l
a7 aa
ES FCIEEn | FOUICE | reset | alx | wars | debug | shack, | flags |
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Ornek Kod Parcgasi

1/20/2023

MW emulator 201 LCOM_

= O X
ile  mat ebu view external wirtual devices  wirtual drive e
fil h  debug wi | wi | dewi i | dri help
= (M i > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:016C | 87088:018C
|
P |ﬂﬂ a4 @7iBB: B8 184 5 «| | HOU AX. B86H1h all
A7i8i: A1 BP1 & —J MOU BX. B80@Zh —J
B |ﬂﬂ a8z A71682: B8 B898 HULL MOU CX. BBEAIhI
A7183: BB 187 5 MOU AX. BBBA4h
(s |ﬂﬂ 83 @7i84: B2 BBZ @ MOU BX. BBEASH
A7185: B8 B8 HULL MOO C=,. Dn
D |ﬂ“ aa B7i@6: B? i85 1] RET
A71@7: B3 BB3 w MOP
Cs a7 00 A71688: B8 B898 HULL MOP
A7189: BE 184 5 MOP
IF |@16c A716A: B4 0A4 + NOP
55 A718B: B8 BPH HULL MOFP _J
8700 ngg
5P FFFE ngg
BF b b
0600 B711i6: Cp 2B2 o MOFP
S apaa @7111: C3 195 é- NOP
@112 989 144 MOFP
Dl aoon A7113: 98 144 £ MOP
B71i14: 968 144 € MOFP
DS |6788 @7115: 9@ 144 E = --- =l
a7 on
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Ornek Kod Parcgasi

M emulator z01.com_ — 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
fegisters | 8708:016F | 8708:010F
|
A |BB a8y A7i68@: B8 i84 4 a| | MOU AaX. B8HB1hH all
a7i81i: 81 81 & J MOU BX. B88682h J
B |ﬂﬂ a5 A716Z: B8 BBE NULL MOU CH,. B868@3h
@7183: BB 187 § MOU AX. B86A4h
[ |ﬂﬂ a3 A7i684: @82 B2 @ MOU BX,. @8BASHh
A71685: B@ B0 MULL
i |ﬂﬂ (5 ]5] A71i686: B? 185 j|
A7187: A3 B3 v NOFP
Cs g7 08 A7168: B8 BBE NULL NOF
A718%9: B8 184 3 NOFP
IF|e10F @71@A: B4 BA4 * NOP
55 A7160E: B@ @B@ NULL J NOFP J
oo ||gues: s g o
SF|FFFE B716E: 9B 008 NULL NOP
EF
goaa NOP
S gaoa “ : NOFP
B7112: 98 144 NOF
]| 5151515 A7113: 98 144 € NOFP
B7ii4: 98 144 € NOF
DS |6788 @7115: 9@ 144 E = --- =l
E3 0700 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |

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




Ornek Kod Parcgasi

1/20/2023

MW emulator 201 LCOM_

= X
file math debug wview external wirtual devices wirtual drive  help
= (M i > b .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0111 | 8708:0111
|
PR |ﬂﬂ an A71i86: B8 184 ;5 | | MOU AX,. 888@1h all
@7181: 81 A61 & J MOU BXE. BBBAZh J
B |ﬂﬂ a5 A71i62: B8 BEE WULL MOU CX. BBEAIhI
@7183: BB 187 7 MOU AX. BBBA4h
o |ﬂﬂ an A71i84: B2 AB2 @ MOU BX. BBEBSh
A7185: BA BEA MULL MOU CH_ DX
Dx |88 |88 A71@6: B? 185 | IE’!_
A7187: B3 BAA3 w
C5 a7 8a A7i88: B8 BEE WULL MOP
A7189: B8 184 ;5 MOP
P je111 A716A: B4 0A4 + HOP
55 A71i0E: BA BAA MULL J MOP J
oo ||gues: s g o
o [ooon | Grio: g8 ooy M NeE
BP - 1
0000 A7ii6: ChA 2@2 - MOP
=] agaa A7111: C3 195 MOFP
§ : Th 144 MOP
0] aaaa A7113: 98 144 £ MOP
B71i14: 968 144 € NOP
DS |6788 @7115: 9@ 144 E = --- =l
a7 an
ES FCIEEn | s-:uuru:e| reset | alx | wars | debug| shack, | flags |
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Prosediir Ozellikler

» Prosedur CALL komutu ile ¢agrilr.

* Prosedur bir bellek adresinde bulunur.

= Cagrildiginda CPU kontrolt bu bolgeye aktarir.

* RET komutu ile kontrol, programin ana kismina geri doner.
= Donus adresini saklamak icin yigin kullanilir.

= Ayni prosedur 100 kez cagrilirsa dosyanin boyutunu ¢ok az arttirir.
= CALL komutu 3 byte yer kaplar,

* Prosedurlere parametre gecmek icin yigin veya yazmaclar kullanilir.
» Prosedurd sonlandirmak icin prosedur adi ve ENDP direktifi yazilir.
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Makro Ozellikler

= Makro sadece adi yazilarak kullanilir.
= Makrolar program kodunda dogrudan genisletilir.

= Ayni makro 100 kez kullanilirsa, derleyici makroyu 100 kez genisletir.
= Yuratulebilir dosya boyutu giderek baydr.

= Makroya parametre gecmek icin makro adinin ardindan degerler yazilir.
= Makro sonlandirmak icin ENDM direktifi yeterlidir.

= Macro taniminda etiketler varsa,
* birden fazla kez kullanildiginda Duplicate declaration hatasi alinabilir.
= degisken, etiket, prosedur adlari icin LOCAL direktifi kullanilir.
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Ornek Kod Parcgasi

MyMacro2 MACRO
LOCAL labell, label2
CMP AX, 2
JE labell
CMP AX, 3
JE label2
labell:

INC AX
label2:
ADD AX, 2

ENDM




Ekrana Karakter Yazdirma

; this macro prints a char in AL and advances the current cursor position
PUTC MACRO char
push ax
mov al, char
mov ah, Oeh
int  10h
pop ax
ENDM
ORG 100h
START:
PUTC A
PUTC 'B'




Ekrana Karakter Yazdirma

W emulator fact.com_

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 | 8708:0180
PSRl o7100: 50 oso P <] T |
| 7101 : B# b .
B |ﬂﬂ 5 ]5) B7182: 41 B6&5 A MOU AH. BEh
A7183: B4 188 INT 818h
[ |ﬂﬂ 1A @7i84: BE Bi4 P FOF AX
A71@5: CD 2@5 = PUSH AX
D= |ﬂﬂ L) B71i86: 18 B8i6 » MOU AL, B42h
A71@7: 58 BA88 X MOU AH. BEh
Cs g7 08 @7iB8: 5@ B8@ P INT 818h
A7189: BA 176 FOF AX
IF |e100 A71PA: 42 @66 B NOP
- @716B: B4 188 ] __| | NOP =
e ||guies: o s o
o [ooor | G 50 o X 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 |e7e @7115: 98 144 € =l --- d
a7 aa
ES FCIEEn FOUICE reset | alx | wars | debug| shack, | flags |

1/20/2023
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Ekrana Karakter Yazdirma

M emulator: fact.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

— ! |
= (M} i 1> P> o ,
Load reload step back single step | {1 run__ step delay ms: 0

PRI S | 8708:0181 | 8700:01081
PR |ﬂﬂ a8 p7i8AA: 5A P FUSH AX -
BB B MOU AL. #41h
Bx |00 [oo 41 A U
: B4 INT B18h
o |ﬂﬂ 18 @7i84: BE Bi4 R FOP AX
A7185: CD 2@5 = PUSH AX
D |ﬂﬂ aa @7186: 18 816 » MOU AL. B842h
A7187: 58 @88 X MOU AH. BEh
C5 a7 00 @7168g: 58 688 P INT 81i8h
A7189: BA 176 § POFP AX
P je1e1 A71PA: 42 @66 B NOP
- @716B: B4 188 ] __| | NOP =
e || giee: % e 2 o
o [ooos | i 58 ek o
BF 0000 A7116: 98 144 £ MOP
= aeaa A7111: 98 144 £ HOP
A7112: 98 144 € MOP
]} aoon A7113: 98 144 £ MOFP
A7114: 98 144 £ NOP
Ds |e7e @7115: 98 144 € =l --- d
E3 0700 TCIEEN TOLICE rezet | ALt | WarE | debig | stack | flagz |
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Ekrana Karakter Yazdirma

M emulator: fact.com_ — O X
file math debug wview external wirtual devices wirtual drive  help
~a I |
= (M 4l > B> . ,
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0163 | 8708:0183
A |ﬂﬂ 1 A7186: A A8A P 4| | PUSH AX -
A7i81: BA 176 J MOU AL, B41ih J
B |ﬂﬂ aa A7182: 41 B65 A MOU AH. BEh
A7183: B4 1804 NIl 911
= |ﬂﬂ 18 A7184: BE A14 A EEEHHEH
I 1L I I =
D |ﬂﬂ aa A7186: 18 Bi6 » MOU AL. B842h
A7187: 58 B88 X MOU AH. BAEh
5 a7 aa A7188: 58 A8 P INT B1i8h
A7189: BA 176 § POP A¥
IF |e103 B71@A: 42 866 B NOP
55 (6700 @716B: B4 188 ] __| | NOP =
|| driac: gk oia b NoP
o Tooes || oie: Lo pe ) e
EF -
0600 B71168: 268 144 £ HOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € HOP
] aoaa A7113: 98 144 £ HOP
B71i14: 968 144 € HOP
DS |6788 @7115: 9@ 144 E = --- =l
a7 a8
E3 TCIEEN TOLICE rezet | ALt | WarE | debug| stack | flagz |
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Ekrana Karakter Yazdirma

M emulator: fact.com_ — O X
file math debug wview external wirtual devices wirtual drive  help
~a I |
= (M| 4l > B> S :
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:0165 | 8708:0185
A |BE 1 A7ipA: 5@ B8@ P 4| | PUSH AX -
A7i81: BA 176 J MOU AL, B41ih J
B 00 (00 || 07102: 41 065 A MOU AH. BEh
A71@3: B4 188 INT B18h
= |ﬂﬂ 18 A7iB4: BE BAi4 A POF A
= PUSH fAX
L |ﬂﬂ 5]} 2 MOU AL. B842h
: LH ! MOU AH. BEh
5 a7 aa A7i@8: 5@ BE@ P INT 81i8h
A7189: BA 176 § POP AX
P |e185 B71@A: 42 866 B NOP
55 (6700 @716B: B4 188 ] __| | NOP =
|| driac: gk oia b NoP
o Tooes || oie: Lo pe ) noe
EF -
0600 B71168: 268 144 £ HOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € HOP
] aoaa A7113: 98 144 £ HOP
B71i14: 968 144 € HOP
DS |6788 @7115: 9@ 144 E = --- =l
a7 a8
E3 TCIEEN TOLICE rezet | ALt | WarE | debug| stack | flagz |
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Ekrana Karakter Yazdirma

M emulator: fact.com_ — O X

file math debug wview external wirtual devices wirtual drive  help

~u I |
= M 4 I B> S ,
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | F408:0190 | Fu08:0190
Py, |uE 41 BI0S DI -
B |uu 80 : IRET
F4193: 18 Bi6 M ADD [BX + SI1. AL
o |nn 18 F4194: CF 287 < ADD [BX + SI1, AL
F4195: 80 9B@ NULL ADD [BY + SI1, AL
D |ﬂﬂ i) F4196: B8 B0 NULL ADD [BX + SI1, AL
F4197: 80 9@ NULL ADD [BY + SI1, AL
CS  |Fuo0 F4198: 8@ 988 NULL ADD BH, BH
F4199: 80 9@ NULL DEC BP
P 8198 F4i9A: B8 BB NULL ADC CL, BH
55 (6760 F419B: 8@ GA@ NULL _ || ADD [BX + SI1. AL =
— || batac: a8 oo NULL ADD [B& + 8117 AL
H + -
o oo || E4iE: oo aua NuL aDD B + SII. AL
BP : s
0600 F4ia@: FF 255 RES ADD BH, BH
¢ [goen F41Al: FF 255 RES DEC BP
F4ia2: CD 285 = ADC C¥,. DI
D |eo6a F41A3: 12 018 $ ADD [BX + SI1. AL
F4in4: CF 287 < ADD [BX + SI1, AL
D5 |e7ee F41A5: B8 BB NULL || .- hd
67 00
ES FCIEEN FOLICE rezet | ALl | wars | debug| stack, | flagz |
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Ekrana Karakter Yazdirma

M erulston fact.com_

file rmath debug wview external wvirtual devices virtual drive help

| & emulator screen (B0x25 chars)

= M 4l > B> TR
Load reload step back zsingle step | i | run__ step delay ms: 0

mmﬂmsH ] | Fa80:0194 | FhB0:8194

a5 |BE M1 F4198: FF 255 RES .| [ BI0S DI -
F4191: FF 255 RES B INT 818h B

Ex |68 (@@ F4192: CD 285 =
F4193: 1@ @16 b + -

=L EL F4194: GF 287 = ADD [BX + SI1, AL
FA195 s Ud Wl HU ADD [BE + SI1, AL

0w (@@ (@@ F4196: B8 888 NULL ADD [BX + SI1, AL
F4197: BA 9BA NULL AbD [BY + 211, AL

C5 |Fune F4198: B8 898 NULL ADD BH, BH
F4199: §A 9B@ NULL DEC BP

P |e19y F419A: B8 888 NULL i ADC CL, BH
F419B: BA #9B@ NULL AbD [BY + 211, AL

55 |e700 F419C: 9@ PO NULL ADD [BX + SI1. AL
F419D: BA @BA NULL AbD [BY + 211, AL

5P |FFFé F419E: 99 999 NULL ADD [BX + SI1. AL

Bp r————' F419F: BA 908 NULL AbD [BY + 211, AL

0600 F41iA@: FF 255 RES ADD BH, BH

SR F4iai: FF 255 RES DEC BP
F41A2: CD 285 = ADC C¥. DI

O |eooe F41n3: 12 @18 $ AbD [BY + 211, AL
F41A4: CF 287 < ADD [BX + SI1, AL

o5 |87ee F41A5: BA BB NULL = ||

8700
29 SCTEEn | su:uuru:e| reset | au | Wars | del:nug| stack | fla

clear soreen

change font ]




Ekrana Karakter Yazdirma

M emulator: fact.com_ — O X
file math debug wview external wirtual devices wirtual drive  help
= (] dl > B .
Load reload step back single step | {1 run__ step delay ms: 0
registers | 8708:0167 | 8708:0187
A a7: P?P.FIH. -
B |ﬂﬂ aa E'?iﬂ‘i'; B 176 § MOU AL. B842h
@718n: 42 B66 B MOU AH. BAEh
= |ﬂﬂ 18 B718B: B4 i88 INT B1i8h
A@718C: BE A14 A POP A¥
D |ﬂﬂ aa @7180h: CDh 285 = HOP
A718E: 18 816 W HOP
5 a7 aa@ @'718F: 58 688 ¥ HOP
A7118: 98 144 £ HOP
P |e1087 A7111: 9@ 144 E NOP
- A7112: 98 144 € __| | NOP =
oo | geiis: g8 i o o
o Tooee || it g s e e
EF -
0600 B7117: 98 144 € HOP
= aeaa A7118: 98 144 £ HOP
B711%9: 968 144 € HOP
] aoaa A7iin: 98 144 £ HOP
B711B: 968 144 € HOP
DS |6788 @711C: 9@ 144 E = --- =l
a7 a8
E3 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Ekrana Karakter Yazdirma

M emulstor: fact.com_ = O *

file rmath debug wview external wvirtual devices virtual drive help

& W dl > 3 [ e
Load reload step back zsingle step | i | run__ step delay ms: 0
’EE“S“E’SH . | Fa80:0194 | FhB0:8194
ax |8E |w2  |[F4i90: FF 255 RES ~| [BIOS DI «
F4191: FF 255 RES =1 | TNt aten B
Bx |00 (80 || F4192: CD 205 = e e :
F4193: 18 @16 » + - &6k emulator screen (B0x25 chars) = O >
¢ |88 18 F4194: CF 2H7 = ADD [BX + 511, AL |
4195 5 Ml WAl NI ADD [BXE + SI1. AL
D |88 |68 F4196: @8 @88 HWULL ADD [BX + 511, AL
F419%: B8 @88 MULL ADD [BE + SI1, AL
Cs F4488 F4198: @8 @88 MULL ADD BH. BH
F4199: B8 @88 MULL DEC BP
P o194 F419A: 8@ B0 NULL i ADC CL, BH
F419B: B8 @88 MULL ADD [BE + SI1, AL
55 |e700 F419C: @@ OO NULL ADD [BX + SI1. AL
F419D: 88 @88 MULL ADD [BE + SI1, AL
3P |FFF6 F419E: B@ 960 NULL ADD [BX + SI1. AL
4= F419F: B8 @88 MULL ADD [BE + SI1, AL
8688 F41nd: FF 255 RES ADD BH. BH
RITIT F41ai: FF 255 RES DEC BP
F41a2: CD 285 = ADC CH,. DI
]l agone F41n3d: 12 Hi8 1 ADD [BE + SI1, AL
F4i1p4: CF 287 + ADD [BX + 511, AL
0s 870808 F41A5: 88 @88 MULL ﬂ -
a788
Es SCIEen | su:uuru:e| reset | aL | Vars | del:nug| stack | flz

clear screen change font ]




Us Alma

POWER macro b, e, r

mov ax, 1 ; gecici sonucu 1 yap
mov cX, e ; Us degerini cx yazmacina yikle
mov bx, b ; taban degerini bx yazmacina ytkle
powerloop:

mul bx ; taban ile gecici sonucu carp

loop powerloop ; Us kere donguyu tekrarla
mov r, ax ; sonucu result degiskenine yaz
endm
start:
POWER base, exponent, result ; power makrosunu ¢agir

ret
base dw 2 ; taban degeri
exponent dw 3 ; Us degeri

result dw ? ; sonug




Us Alma

M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

=3 ) 13 b .
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108:0800 | 8108:0080
Py, |uu 8o ﬂ?? AR, B???ih -
| ex [0 [00 MOU BY. [PBB1i3h]
| 3: MUL BY
o |nn LT PiBB4: BE Bi4 P LOOP BBh
| P1BP5: 15 P21 § MOU [BB@B17h1,. AX
[| DX |ﬂﬂ i) PiPB6: B0 BB@ NULL RET
| P1B@7: 8B 139 % ADD AL, I[BX + SI1
C5 (8100 PiPB8: 1iE 838 A ADD A¥, [BY + SI1
P1BA9: 13 B19 W ADD [BX + SI1. AL
IF |860a8 P186A: B0 BAG NULL NOP
55 (o100 @106B: F7 247 = | | nOP =
| — || otaec: k3 2o M NOP
| o fooe || oeeE: xG 252 2 Nop
| EP : a
| 0008 PiPi6: 17 823 % NOP
¢ [goen PiBii: B0 BB@ NULL NOP
| PiBi2: C3 195 |} NOP
D |eo6a PiBi3: B2 OP2 @ NOP
Pifi4: 80 BB@ NULL NOP
| D5 |e1e8 @1@i5: @3 B03 w = --- =l
' a180
ES FCIEEn | s-:uuru:e| reset | AL | Vars | debug| stack, | flagz |
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| @ O q > B
Load reload step back single step | {1 run__ step delay ms: 0
. ]
PRI S | ©8108:0803 | 8108:08083
PR |ﬂﬂ 81 BiBBE: B8 184 5 «| | MOU Ax,. @88H@1h AI
AlAAli: @1 881 & MOU CE,. [HdH15h1
B |BB aa a8 666a MOU Ba,. L[hiy
MUL BX
i |ﬂﬂ 5]} LOOP BBEh
MOU [BAAA17h]1. AX
Ci= |ﬂﬂ aa RET
B H ADD AL. [Bx + 811
Cs a1aa 81888 : 1E B30 i ADD AX,. [BX + 511
Ai1@aee?: 13 @A19 ! ADD [BX + S5I1. AL
IF |ee6e3 P16@A: PA @AO NULL NOP
- @106B: F7 247 = | | nOP =
CUN o e
o [ooo | GiooE: b 108 4 o
EP : i
0000 gigig: 17 823 1 MOP
=] agaa A1@ii1i: @A PEE MNULL MOP
Bi@i2: C¢3 195 |} MOP
]| agaa A1@Ai13: B2 B2 8 MOP
@idid4: B8 BP8 HULL NOP
DS |@188 @1@i5: @3 B03 w = --- =l
188
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Us Alma

{ M emulator noname.bin_ — O X
file math debug wview external wirtual devices wirtual drive  help
B 0 ql > > I
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108: 0867 | ©8108:0887
A |ﬂﬂ 5| BiPEE: BE 184 5 a| | MOU AaX. O8HB1h -
AiAAi: 81 Bal & J MOU CX, [BB@15h] J
B |ﬂﬂ 5 ]5) 1662 : B8 BEE WULL MOU BX,. [B6813h1]
AiAA3: 8B 139 i MUL. B
[ |ﬂﬂ a3 B1i8@4: BE Bi4 LOOF BBh
15 821 & MOU [BBE17h]1. AR
D= |ﬂﬂ L) A8 Bo@ RET
ADD AL. [BX + §I1
C5 g10a ADD AX. [BA + 511
ADD [BX + S8I1. AL
IF aaa7 J HOP J
= NOFP
o e ||t B 30T e
o [ooo | GiooE: b 108 4 o
EF - u
0008 giBia: 17 823 1 NOF
g gnan AiAii: BA BAA MULL NOFP
AiBgi2: C3 195 } NOF
]| 5151515 AiAi13: B2 BAZ2 @ NOFP
Bi@i4: B8 BEE WULL NOF
DS |@188 @1@i5: @3 B03 w = --- =l
g18a
ES FCIEEn | s-:uuru:e| reset | alx | wars | debug| shack, | flags |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 ql 13 3 P
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108:086B | ©108:080B
s |60 |61 PiPAA: BS 184 3 «| [ MOU a¥, BPBRih |
A1AA1: A1 BA1 B B MOU CX, [B@B15h] B
>< : -
B+ 8@ |82 P1AA2: @A @A NULL MOU BX, [BBA13h]
A1PA3: 8B 139 i
cx |00 |03 P1A@A4: BE 014 |
1065 : 15 821 § MOU [BB817hl. A%
Dx |08 |e@ P1AG6: B @A NULL RET
1AA7: 8B 139 i ADD AL, [BX + SI1
CS (@108 P1A68: 1E 830 4 ADD AX, [BX + SI1
A1AA9: 13 B19 M ADD [BX + SI1. AL
IP |eaaB A1AAA: BA APA NULL HOP
- @106B: F7 247 & NOP =
8100 B18AC: E3 227 W ngg
UMbz b
o [ooo | GiooE: b 108 4 o
BP : a
0008 P1A1A: 17 823 % HOP
¢ [soas A1A11: B0 BB NULL NOP
P1A12: C3 195 | HOP
DI (6060 A1A13: B2 02 @ NOP
P1A14: B@ @A NULL HOP
DS |@188 @1@i5: @3 B03 w = --- =l
8108
ES FCIEEN | s-:uuru:e| rezet | ALl | wars | debug| stack, | flagz |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

- ) ql 13 S
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108: 086D | 8108: 086D
A |BB a2 PiApA: B8 184 3 | | MOU AX,. 888@1h AI
AiBAi: 81 8@l =2 —J MOU C¥,. [BAAB15h1] —J
>< : -
B |BB a2 1662 : B8 BEE WULL MOU BH. [B8613h1]
A1BA3: 8B 139 1 MUL B¥
= |ﬂﬂ a3 Bi@B4: BE Bi4 A LOOF BBh
Ai@ees: 15 B21 § MO [ Wi - Ha
L |ﬂﬂ aa BiAA6: BA BAA WULL RET
A18a7: 8B 139 i ADD AL. [BX + S5I1
Cs g18a 1888 : 1E B30 & ADD A¥,. [BA + 511
A1BA9: 13 B19 ! ADD [BX + SI1,. AL
IF |@eeD P16@A: PA @AO NULL NOP
- @106B: F7 247 = | | nOP =
e g o
5P |FFFE @i@BE: FC 252 » NOP
EP M1WKUE - H h n
0600 Ai@ie: 17 823 % HOP
= agan F1@i1: 8@ BEA NULL HOP
Bi@i2: C¢3 195 |} HOP
] aoaa A1813: A2 AAZ @ HOP
BiAi4: BA BAA HULL HOP
DS |@188 @1@i5: @3 B03 w = --- =l
g18a8
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 ql 13 3 P
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108:086B | ©108:080B
ax |80 |82 PiPAA: BS 184 3 «| [ MOU a¥, BPBRih |
A1AA1: A1 BA1 B B MOU CX, [B@B15h] B
>< : -
B+ 8@ |82 P1AA2: @A @A NULL MOU BX, [BBA13h]
A1PA3: 8B 139 i
cx |08 |82 P1A@A4: BE 014 |
1065 : 15 821 § MOU [BB817hl. A%
Dx |08 |e@ P1AG6: B @A NULL RET
1AA7: 8B 139 i ADD AL, [BX + SI1
CS (@108 P1A68: 1E 830 4 ADD AX, [BX + SI1
A1AA9: 13 B19 M ADD [BX + SI1. AL
IP |eaaB A1AAA: BA APA NULL HOP
- @106B: F7 247 & NOP =
8100 B18AC: E3 227 W ngg
UMbz b
o [ooo | GiooE: b 108 4 o
BP : a
0008 P1A1A: 17 823 % HOP
¢ [soas A1A11: B0 BB NULL NOP
P1A12: C3 195 | HOP
DI (6060 A1A13: B2 02 @ NOP
P1A14: B@ @A NULL HOP
DS |@188 @1@i5: @3 B03 w = --- =l
8108
ES FCIEEN | s-:uuru:e| rezet | ALl | wars | debug| stack, | flagz |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

- ) ql 13 S
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108: 086D | 8108: 086D
A |BB a4 PiApA: B8 184 3 | | MOU AX,. 888@1h AI
AiBAi: 81 8@l =2 —J MOU C¥,. [BAAB15h1] —J
>< : -
B |BB a2 1662 : B8 BEE WULL MOU BH. [B8613h1]
A1BA3: 8B 139 1 MUL B¥
= |ﬂﬂ a2 Bi@B4: BE Bi4 A LOOF BBh
Ai@ees: 15 B21 § MO [ Wi - Ha
L |ﬂﬂ aa BiAA6: BA BAA WULL RET
A18a7: 8B 139 i ADD AL. [BX + S5I1
Cs g18a 1888 : 1E B30 & ADD A¥,. [BA + 511
A1BA9: 13 B19 ! ADD [BX + SI1,. AL
IF |@eeD P16@A: PA @AO NULL NOP
- @106B: F7 247 = | | nOP =
e g o
5P |FFFE @i@BE: FC 252 » NOP
EP M1WKUE - H h n
0600 Ai@ie: 17 823 % HOP
= agan F1@i1: 8@ BEA NULL HOP
Bi@i2: C¢3 195 |} HOP
] aoaa A1813: A2 AAZ @ HOP
BiAi4: BA BAA HULL HOP
DS |@188 @1@i5: @3 B03 w = --- =l
g18a8
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 ql 13 3 P
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108:086B | ©108:080B
s |00 [ou PiPAA: BS 184 3 «| [ MOU a¥, BPBRih |
A1AA1: A1 BA1 B B MOU CX, [B@B15h] B
>< : -
B+ 8@ |82 P1AA2: @A @A NULL MOU BX, [BBA13h]
A1PA3: 8B 139 i
o< |08 [ed P1A@A4: BE 014 |
1065 : 15 821 § MOU [BB817hl. A%
Dx |08 |e@ P1AG6: B @A NULL RET
1AA7: 8B 139 i ADD AL, [BX + SI1
CS (@108 P1A68: 1E 830 4 ADD AX, [BX + SI1
A1AA9: 13 B19 M ADD [BX + SI1. AL
IP |eaaB A1AAA: BA APA NULL HOP
- @106B: F7 247 & NOP =
8100 B18AC: E3 227 W ngg
UMbz b
o [ooo | GiooE: b 108 4 o
BP : a
0008 P1A1A: 17 823 % HOP
¢ [soas A1A11: B0 BB NULL NOP
P1A12: C3 195 | HOP
DI (6060 A1A13: B2 02 @ NOP
P1A14: B@ @A NULL HOP
DS |@188 @1@i5: @3 B03 w = --- =l
8108
ES FCIEEN | s-:uuru:e| rezet | ALl | wars | debug| stack, | flagz |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

- ) ql 13 S
Load reload step back single step | {1 run__ step delay ms: 0
. I
PRI S | ©8108: 086D | 8108: 086D
A |BB a8 PiApA: B8 184 3 | | MOU AX,. 888@1h AI
AiBAi: 81 8@l =2 —J MOU C¥,. [BAAB15h1] —J
>< : -
B |BB a2 1662 : B8 BEE WULL MOU BH. [B8613h1]
A1BA3: 8B 139 1 MUL B¥
= |ﬂﬂ a1 Bi@B4: BE Bi4 A LOOF BBh
Ai@ees: 15 B21 § MO [ Wi - Ha
L |ﬂﬂ aa BiAA6: BA BAA WULL RET
A18a7: 8B 139 i ADD AL. [BX + S5I1
Cs g18a 1888 : 1E B30 & ADD A¥,. [BA + 511
A1BA9: 13 B19 ! ADD [BX + SI1,. AL
IF |@eeD P16@A: PA @AO NULL NOP
- @106B: F7 247 = | | nOP =
e g o
5P |FFFE @i@BE: FC 252 » NOP
EP M1WKUE - H h n
0600 Ai@ie: 17 823 % HOP
= agan F1@i1: 8@ BEA NULL HOP
Bi@i2: C¢3 195 |} HOP
] aoaa A1813: A2 AAZ @ HOP
BiAi4: BA BAA HULL HOP
DS |@188 @1@i5: @3 B03 w = --- =l
g18a8
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Us Alma

{ M emulator noname.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

. @ 0 ql > |
Load reload step back single step | {1 run__ step delay ms: 0
. |
PRI S | ©8108: 086F | ©8108:086F
A |BB [5H] Ai@BeE: B 184 3 a| | MOU AaX. O8HB1h AI
Ai@ai: a1 @e1 = —J MOU CX. [BB@15h] —J
B |ﬂﬂ 5 Ai@6Z: B8 BB HULL MOU BX,. [BB@13h]
Ai@A3: 8B 139 i MUL B
[ |ﬂﬂ [5]] Ai@B4: BE 814 R LOOF BEBEh
Ai@@s: 15 @21 § MOU [EBE17h]. AR
i |ﬂﬂ [i]t] Ai@66: B8 BB HULL H
Ai@A7: 8B 139 i ADD AL. [BX + §I1
C5 g10a @i088: 1E B30 & ADD AX. [BX + EI1
AieaY: 13 @19 " ADD [BX + S8I1. AL
IF |eeeF A1APA: BA @AA NULL NOP
55 (o100 @106B: F7 247 = | | nOP =
o || eraac: B3 227 N NOb
P |FFFE @16@E: FC 252 ™ NOP
EF u
goaa s NOP
S gaoa NOP
: NOF
]| 5151515 Ai@i13: A2 Ae2 @ NOFP
Ai@i4: 8@ BB HULL NOF
DS |@188 @1@i5: @3 B03 w = --- =l
g18a
ES FCIEEn | FOUICE | reset | alx | wars | debug | shack, | flags |
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{ M emulator noname.bin_ — O X
file math debug wview external wirtual devices wirtual drive  help
- ) ql 13 >3 R
Load reload step back single step | {1 run__ step delay ms: 0
TEE“S‘E’SH ] | ©8108:0812 | 8108:0812
A |ﬂﬂ a8 HigAA: B8 184 ;5 «| | HOU AX. B86H1h -
AigBi: 61 A1 & J MOU CX. [B8815h] J
B |ﬂﬂ a2 BiABz: B8 ABA MULL MOU BH. [BBE13h]
AiBB3: 8B 139 1 MUL BX
= |ﬂﬂ a8 AigB4: BE Ai4 R LOOP BBh
Ai@ees: 15 B21 § MOU [BB017h]1. AX
L |ﬂﬂ an BiAB6: B8 ABA MULL
A18a7: 8B 139 i - *
Cs g18a fiABg: 1E B30 4 ADD AX,. [BX + 511
AiBe?: 13 @19 " OR [BX + SI1. AL
IF |ee12 P16@A: PA @AO NULL NOP
- @106B: F7 247 = | | nOP =
oo || i 22 222 X o
o [oves || Beet: K€ 22 noe
EF - u
0600 AieiB: 17 823 t MOP
= agan @ipii: BA AEA MNULL NOP
gi@Eiz: C3 195 MOP
] aoaa Hil13: W2 vl B NOP
Bifi4: B8 BBA MULL MOP
DS |@188 @1@i5: @3 B03 w = --- =l
g18a8
E3 TCIEEN | s-:uuru:e| rezet ALt | WarE | debug| stack | flagz |
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