Bolum 8: Yigin

Mikroislemciler
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Yigin (Stack)

= Yigin, gecici verileri saklayan bellek alanidir.
= CALL komutu tarafindan kullanilir ve prosedurtin donus adresini saklar.
» RET komutu, bu degeri yigindan alir ve belirtilen adrese doner.

= INT komutu bir kesmeyi cagirdiginda benzer bir igslem gerceklesir;
* Durum yazmaci, kod kesimi ve bagil konum degeri yigina saklanir
* |IRET komutu, kesme cagrisindan donmek icin kullanilir.

= PUSH: 16 bit degeri yigina koyar.
= POP: 16 bit degeri yigindan alir.




Ornek Kod Parcgasi

ORG 100h

MOV AX, 42 ; AX register'ina 42 degerini ata.
PUSH AX ; AX degerini yigina koy.

POP BX ; Yigindan degeri BX yazmacina al.
RET ; Isletim sistemine don.

END




PUSH Komutu

* PUSH REG

* PUSH SREG

* PUSH memory

» PUSH immediate

» REG: AX, BX, CX, DX, DI, SI, BP, SP.

» SREG: DS, ES, SS, CS.

= memory: [BX], [BX+SI+7], 16 bit variable, gibi ..
* immediate: 5, -24, 3Fh, 10001101b, gibi ..




POP Komutu

* POP REG
= POP SREG
= POP memory

» REG: AX, BX, CX, DX, DI, SI, BP, SP.
» SREG: DS, ES, SS, (CS harig).
= memory: [BX], [BX+SI+7], 16 bit variable, gibi ..




LIFO Algoritmasi

» LIFO, "Last In First Out"un kisaltmasidir.
* Yigina eklenen son oge, yigindan c¢ikan ilk oge olur.

* Yigina koyulan degerler sirasiyla (1, 2, 3, 4, 5) olsun,
* Yigindan ilk alinan deger 5 olur,
= Ardindan sirasiyla 4, 3, 2 ve en son 1 alinir.
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PUSH

POP




Ornek Kod Parcgasi

ORG 100h

MOV AX, 1 ; AX yazmacina 1 degerini ata.
PUSH  AX ; 1 degerini yigina koy.

MOV AX, 2 ; AX yazmacina 2 degerini ata.
PUSH  AX ; 2 degerini yigina koy.

MOV AX, 3 ; AX yazmacina 3 degerini ata.
PUSH  AX ; 3 degerini yigina koy.

POP BX ; Yigindan BX yazmacina al. (3)
POP BX ; Yigindan BX yazmacina al. (2)
POP BX ; Yigindan BX yazmacina al. (1)
RET ; Isletim sistemine don.

END




Yigin Guvenligi

= PUSH ve POP komutlari,

= programin ¢alisma suresince gecici verileri saklar.
= Yiginin butunlugu,

» esit sayida PUSH ve POP islemi ile korunmalidir.

= Eger esit sayida PUSH ve POP yapilimazsa,
= yigin bozulabilir,

= jsletim sistemine geri donus yapilamayabilir.
= RET komutu, yiginda bir donus adresi bekler (genellikle 0000h).




Ornek Kod Parcgasi

ORG
MOV
PUSH
MOV
POP
RET
END

100h

AX, 1234h
AX

AX, 5678h
AX

; store value of AX 1n stack.
; modify the AX value.
; restore the original value of AX.




Ornek Kod Parcasi

= ORG 100h

= MOV AX, 1212h ; store 1212h in AX.

= MOV BX, 3434h ; store 3434h in BX

= PUSH AX ; store value of AX in stack.

* PUSH BX , store value of BX In stack.

= POP AX , set AX to original value of BX.
= POP BX , set BX to original value of AX.
» RET

= END




Ornek Kod Parcgasi

M emulator micro-os_kernel.com_ — O X

file math debug wview external wirtual devices wirtual drive  help i

= (M ] [ b .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:01080 | 8708:0180
ITRIT 1 nolil AX, B1212h -
MOO BY,. (03434
B |Bﬂ a8 1 PUSH AH
: T PUSH BX
(s |ﬂﬂ ] @7i84: 34 @52 4 POF AH
A71@A5: 34 BA52 4 POP BH
D |ﬂﬂ aa @7i86: 508 B8 P RET
a71i87: 53 B8B83 5 MOP
Cs a7 00 @7i88:- 58 O88 ¥ MOP
A7189: 5B 891 [ MOP
IF |a1e88 @710A: C3 195 Et NOP
55 (6700 @716B: 98 144 __| | NOP =
S| griac: g8 144 g NoP
o [ooor | GrioE: 30 104 ¢ o
EP :
0600 B71168: 268 144 £ MOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € MOP
]| agaa A7113: 98 144 £ MOP
B71i14: 968 144 € NOP
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 micro-os_kernel.com_ — O X

file math debug wview external wirtual devices wirtual drive  help i

= (M ] dl 1> b .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:01686 | 8708:0186
PR |12 12 @7186: B8 184 ;5 «| | MOU AX, 81212h -
A71@81: 12 A18 1 J MOU BX. @3434h J
B |31l 34 @vigZ: 12 918
A7183: BB 187 7
o |ﬂﬂ ] @7184: 34 @52 4 FOP AX
A71A5: 34 BA52 4 POF BH
D |ﬂﬂ aa @7186: 58 BA8@ P RET
W iu/: ol MOP
C5 a7 00 @718g: 58 BEE X MOP
A7189: 5B 891 [ MOFP
IP |e186 @71@A: C3 195 Et NOP
55 (6700 @716B: 98 144 __| | NOP =
|| g7tec: g8 a1 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
E3 0700 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Ornek Kod Parcgasi

1/20/2023

W emulator micro-os_kernel.com_

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 | 8708:01608 | 8708:0188
A |12 12 B7iBB: BE 184 3 a| | MOU AaX. B1212h -
A7iAi: 12 Bi8 1 J MOU BX. B3434h J
B |31l 34 B7iB2: 12 Bi§ 1 FUSH AX
A71@3: BB 187 5 FUSH BX
[ |ﬂﬂ 6B AB7i84: 34 852 4 FOF AX
A71@5: 34 @52 4 POP BE
D= |ﬂﬂ L) B7i86: 5@ B8A@ P RET
A71i@7: 53 @A83 S NOFP
Cs g7 08 A7188: 58 B88 W ngg
P |e108 @718A: C3 195 NOP
- @716B: 98 144 __| | NOP =
o | e g8 i ¢ o
o [ooos | briE: 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
ES FCIEEn | s-:uuru:e| reset | alx | wars | debug| shack, | flags |
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Ornek Kod Parcgasi
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W emulator micro-os_kernel.com_

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 | 8708:0109 | 8708:0189
A |31| 4 B71i86: B8 184 ;5 «| | MOU AX, 81212h -
A71i81i: 12 618 J MOU BX,. B3434h J
B |31l 34 A71i82: 12 @18 ¢t PUSH AX
@7183: BB 187 7 PUSH BX
= |ﬂﬂ B A71i84: 34 @52 4 POP AX
A7185: 34 B52 4 PFOP B¥
L |ﬂﬂ an A7186: 58 A8A P i
A7187: 53 B83 S MOP
5 a7 8a A71@88: 58 BA88 X MOP
A7189: 5B A91 [ MOP
IF 6109 RSN : HOP
55 (6700 @716B: 98 144 __| | NOP =
S| griac: g8 144 € NoP
o Tooes || SoieE: 28 144 e
EF -
0600 B71168: 268 144 £ MOP
= aeaa A7111: 98 144 £ HOP
B7112: 968 144 € MOP
] aoaa A7113: 98 144 £ MOP
B71i14: 968 144 € NOP
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 micro-os_kernel.com_ — O X

file math debug wview external wirtual devices wirtual drive  help i

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | 8708:016A | 8708:018A
A |3h 34 A7188: B 184 3 a| | MOU AaX. B1212h -
A7i@1: 12 @18 1 —J MOU BX. B3434h —J
B |12 12 a7i82: 12 818 1 FUSH AX
A7183: BB 187 7 PFUSH BX
[ |ﬂﬂ 6B A7184: 34 852 4 FOF AX
A7185: 34 @52 4 FOF BX
Dx |88 |88 @7166: 50 @80 P IE’!_
A7187: 53 @83 §
Cs g7 08 @71688: 58 888 X NOF
A718%9: SB A91 [ NOFP
IF a10A J HOP J
NOFP
- e || Gpies: g8t g s
o [ooor | GriE: 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 | debig | stack | flagz |
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Yigin Bellegi ve Isleyisi

= Yigin belleqi,

= SS (Yigin Kesimi) ve SP (Yigin Isaretcisi) yazmaclarini kullanir.
= |sletim sistemi genellikle bu yazmaclarin baslangic degerlerini belirler.
* PUSH kaynak:

= SP yazmacindan 2 cikarilir.
= Kaynak degeri SS:SP adresine yazilir.

= POP hedef:

» SS:SP adresindeki deger hedefe yazilir.
= SP yazmacina 2 eklenir.




Yigin Kullanimi

mov ax, 2
mov bx, 4
mov cX, 8
push ax
push bx
push cx
pop ax
pop bx
pop CX




Yigin Kullanimi

M emulator micro-os_kernel.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 > B .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108:0800 | 8108:0080
ITRIT MOU_AX . 80062k -
MOO BY,. OBHHS
B |BB a8 HOU CX. BBEBEh
5731 PUSH AX
(s |ﬂﬂ aa Bi084: B4 B4 + PUSH BH
A1AAs5: @A P8 MULL PUSH CX
D |ﬂﬂ aa Bi@a6: B? i85 ] POF AH
A1iaaY: B8 PO BACK POP BH
Cs a100 Ai0@8: B8 B8 HULL POF CH
A1@a@A?: 50 BEA P MOP
IF |aeee P16AA: 53 @83 S NOP
- @1BPB: 51 B81 Q __| | NOP =
CUN o e
o [ooos | Gl 30 034 5 o
EP :
0600 Bieie: 268 144 € MOP
= aeaa Ai@11: 98 144 £ HOP
Biei2: 968 144 € MOP
]| agaa A1813: 98 144 £ MOP
Bigid4: 268 144 € NOP
DS |@188 @10i5: 9@ 144 E = --- =l
188
E3 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Yigin Kullanimi

M emulator micro-os_kernel.bin_ — O 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 | ©8108:0803 | 8108:08083
P |ﬂﬂ 82 BiBBE: B8 184 5 «| | HOU AKX, BBABHZh -
Ala@l: B2 B2 8 MOU BE. B8@H4h
B |BB a8 Bl aea MOU G, BHUME
PUSH AX
(s * PUSH BH
PUSH CX
o 88 908 POP DY
Cs a188 Ai0@8: B8 B8 HULL POF CH
A1@a@A?: 50 BEA P MOP
IF |ee6e3 P16AA: 53 @83 S NOP
55 (o108 @1BPB: 51 B81 Q __| | NOP =
— || Bioac: 58 298 X NoP
o oo || GioeE: 52 o8 noe
EP :
0600 Bieie: 268 144 € MOFP
= aeaa Ai@11: 98 144 £ HOP
Biei2: 968 144 € MOFP
]| agaa A1813: 98 144 £ MOP
Bigid4: 268 144 € MOFP
DS |@188 @10i5: 9@ 144 E = --- =l
188
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Yigin Kullanimi

M emulator micro-os_kernel.bin_ — 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 | ©8108: 0866 | 8108:0886
PR |ﬂﬂ a8z HiBAE: B8 184 5 | | MOU AX,. 888682h -
Ala@l: B2 B2 8 —J MOU BX. @@@@4h —J
B |ﬂﬂ a4 @iBBz: @A BBE NULL MOU CX¥. BEBARK
@i1@@a3: BB 187 7 PUSH HE
o |ﬂﬂ 5]} Bi084: B4 B4 + PUSH BX
[5]5] PUSH CH
Ci= |ﬂﬂ aa FOP AX
POF BX
CS a100 Egg CH
IF |ea8s @iAPA: 53 @83 § NOP
55 (o108 @1BPB: 51 B81 Q __| | NOP =
——— || bigac: 59 gss Nob
o [ooos | Gl 30 034 5 o
EP :
0000 BiBi6: 90 144 £ MOP
= aeaa Ai@11: 98 144 £ HOP
Bigiz: 968 144 € MOP
]} aoon A1813: 98 144 £ MOFP
Bigid4: 98 144 £ NOP
DS |@188 @10i5: 9@ 144 E = --- =l
a18a
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Yigin Kullanim

W emulator micro-os_kernel.bin_

file math debug wview external wirtual devices wirtual drive  help
= 0 dl > B o
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108: 0809 | 8108:0809
A |ﬂﬂ 5 BiPEE: BE 184 5 a| | MOU AaX. O8HBZH -
AiAAi: B2 BAZ2 @ J MOU BX. B8884h J
B |ﬂﬂ a4 1662 : B8 BEE WULL MOU CX¥. BABARK
A1@A3: BB 187 5
[ |ﬂﬂ a8 AigB4: B4 BOd +
A1AAS : BA BAA MULL PUSH CX
D= |“ﬂ L) BiBB6: BY 185 i FOF AX
A1AA7: B8 BAE BACK FOF BX
Cs a10a 1668 : B8 BEE WULL FOF CX
H1BA?: 5@ A8A P MOP
IF aga9 H1660 - 5[ HOP
55 (o108 @1BPB: 51 B81 Q __| | NOP =
o || ereac: 58 got X NOb
o [ooos | Gl 30 034 5 o
EF -
0008 BiBi6: 90 144 £ NOP
= aeaa Ai@11: 98 144 £ HOP
Bigiz: 968 144 € NOP
]| 5151515 B1@13: 9@ 144 £ MOP
Bigid4: 98 144 £ NOP
DS |@188 @10i5: 9@ 144 E = --- =l
g18a
ES FCIEEn | s-:uuru:e| reset | alx | wars | debug| shack, | flags |
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Yigin Kullanim

W emulator micro-os_kernel.bin_

= O X
file math debug wview external wirtual devices wirtual drive  help
= (M 4l > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108:086A | ©108: 088
A |BB a2 HipAA: B8 184 ;5 «| | HOU AX. BBBHEZh -
AigBi: B2 AG2 @ —J MOU BX,. B8868684h —J
B |ﬂﬂ a4 BHiABz: A ABA MULL HOU CX. BBEBEh
AiBB3: BB 187 7 PUSH AX
cx |00 [os Pi0G4: B4 BE4 + W
F18A5: BA BEA NULL
D |ﬂ“ aa Bi@a6: B? i85 ] POP AX
HiBBA7: B8 BE8 BACK POP BX
5 @188 HiAAgE: B8 ABA MULL POP CH
gigA?: 58 A8A P NOP
IF |eaen A1APA: 53 B83 S 2 ngg i
G151 1N ¥
P ] oreoc: £ gaa ot
o Toves || Breet: 55 o1 noe
EF -
0600 Bieie: 268 144 € MOP
= aeaa Ai@11: 98 144 £ HOP
Biei2: 968 144 € MOP
] aoaa A1813: 98 144 £ NOP
Bigid4: 268 144 € MOP
DS |@188 @10i5: 9@ 144 E = --- =l
g18a8
E3 TCIEEN | TOLICE | rezet | ALt | WarE | debig | stack | flagz |
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Yigin Kullanimi

M emulator micro-os_kernel.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

= 0 ql I» B A
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108:086B | ©108:080B
PR |ﬂﬂ a8z BiBBE: B8 184 5 | | MOU AX,. 888682h -
Ala@l: B2 B2 8 J MOU BX. #0d@4h J
B |ﬂﬂ an @iBBz: @A BBE NULL HOU CX. BBEBEh
@i1@@a3: BB 187 7 PUSH AX
o |ﬂﬂ o8 Bi084: B4 B4 + PFUSH BX
910085: 8@ @06 NULL W
D |ﬂﬂ aa Bi@a6: B? i85 ]
A1iaaY: B8 PO BACK POF BX
C5 a100 Ai0@8: B8 B8 HULL FOP CH
A1@a@A?: 50 BEA P MOFP
IF |eaee P16@AA: 53 @83 § NOP
55 (o100 51 Q NOP _
il D1oBb: BB 091 NGP
o [ooo | Gl 30 034 5 o
EP :
0000 Bieie: 268 144 € MOP
= aeaa Ai@11: 98 144 £ HOP
Biei2: 968 144 € MOP
]} aoon A1813: 98 144 £ MOFP
Bigid4: 268 144 € NOP
DS |@188 @10i5: 9@ 144 E = --- =l
a18a
E3 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Yigin Kullanimi

M emulator micro-os_kernel.bin_ — O X

file math debug wview external wirtual devices wirtual drive  help

= (M 4l > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108:086C | 8108:086C
ax |80 |82 PiPOA: BS 184 3 «| [ MOU a¥, 8PBRZh -
1061 : B2 062 © B MOU EX,. BBBA4h B
Bx |00 [ou P1AA2: @A @A NULL MOU CX, PERESH
@1A03: BB 187 3 PUSH AX
cx |00 [os P1AGA4: B4 BA4 ¢ PUSH BX
A1AG5: B BAG NULL PUSH CX
Dx |08 |e@ P1A66: B9 185 | POP AR
A1AA7: B8 BA% BACK FOP By
C5 |o1oo P1AG8: B @A NULL POP CX
P1AA9: 5@ B86 P NOP
IP - |eaac A1@ABA: 53 B83 & HOP
- @106B: 51 681 0 NOP _
8100 B1PAC: 58 B88 X ngg
UMbz B WY
o [ooos | Gl 30 034 5 o
BP :
0008 P1A1A: 90 144 £ HOP
= aeaa Ai@11: 98 144 £ HOP
P1A12: 90 144 £ HOP
DI (6060 P1A13: 90 144 £ NOP
P1A14: 90 144 £ HOP
DS |@188 @10i5: 9@ 144 E = --- =l
8108
E3 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Yigin Kullanimi

M emulator micro-os_kernel.bin_ — 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 | ©8108: 086D | 8108: 086D
A |BB [5H AiBBeE: B 184 3 a| | MOU AaX. O8HBZH -
Aigai: A2 Ae2 @ —J MOU BX. B8884h —J
B |ﬂﬂ a8y 1662 : B8 BEE WULL MOU CX. BBABARK
Bi@A3: BB 187 7 PUSH AX
[ |ﬂﬂ [H] AigB4: B4 BO4 + FUSH BX
A1@A5: A AAA NULL PUSH CX
D= |“ﬂ L) BiBB6: BY 185 i FOF AX
A1@A7: B8 BA8 BACK FOF BX
Cs g10a Ai@68: 8@ BB HULL POP Gr
Ai@AY: 5@ ABA P NOFP
IF |eeaD @iAPA: 53 @83 § NOP
- @1BPB: 51 B81 Q __| | NOP =
i o
EF -
0008 BiBi6: 90 144 £ NOF
= aeaa Ai@11: 98 144 £ HOP
Bigiz: 968 144 € NOF
]| 5151515 B1@13: 9@ 144 £ NOFP
Bigid4: 98 144 £ NOF
DS |@188 @10i5: 9@ 144 E = --- =l
g18a
ES FCIEEn | FOUICE | reset | alx | wars | debug | shack, | flags |
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Yigin Kullanimi

1/20/2023

W emulator micro-os_kernel.bin_

= O X
file math debug wview external wirtual devices wirtual drive  help
= (M 4l > B> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108: 086E | 8108:0886E
A |ﬂﬂ a8 HipAA: B8 184 ;5 | | MOU AX,. 888682h -
AigBi: B2 AG2 @ J MOU BX,. B8868684h J
B |ﬂﬂ an BHiABz: A ABA MULL HOU CX. BBEBEh
AiBB3: BB 187 7 PUSH fAX
= |ﬂﬂ a8 Fi684: B4 BA4 + PUSH BH
H1iAB5: B8 BEA MNULL PUSH CX
D |ﬂ“ aa Bi@a6: B? i85 ] POP AX
HiBBA7: B8 BE8 BACK PFOP BX
5 g1aa HiAAgE: B8 ABA MULL P
AiB@A?: 58 A8A P
IF |eesE P16AA: 53 @83 S NOP
55 (o108 @1BPB: 51 B81 Q __| | NOP =
= || B128c: 59 poe ¥ NoP
5P |FFFC B10PE: 59 B89 ¥ NOP
EP dulE = U 14
0600 Bieie: 268 144 € HOP
] (TTETE Ai@ii: 98 144 € NOP
Biei2: 968 144 € HOP
] aoaa A1813: 98 144 £ HOP
Bigid4: 268 144 € HOP
DS |@188 @10i5: 9@ 144 E = --- =l
g18a8
E3 TCIEEN | s-:uuru:e| rezet | ALt | WarE | debug| stack | flagz |
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Yigin Kullanimi

1/20/2023

W emulator micro-os_kernel.bin_

file math debug wview external wirtual devices

virtual drive  help

= (M ] dl 1> P> .
Load reload step back single step | {1 run__ step delay ms: 0
fegisters | ©8108: 086F | ©8108:086F
A |BB [5H] AiBBeE: B 184 3 a| | MOU AaX. O8HBZH -
Aigai: A2 Ae2 @ —J MOU BX. B8884h —J
B |ﬂﬂ a8y Ai@6Z: B8 BB HULL MOU CX. BBABARK
Bi@A3: BB 187 7 PUSH AX
[ |ﬂﬂ a2 AigB4: B4 BO4 + FUSH BX
A1@A5: A AAA NULL PUSH CX
D= |ﬂﬂ L) AiBB6: B9 185 | FOF AX
A1@A7: B8 BA8 BACK FOF BX
Cs g10a Ai@68: 8@ BB HULL FOF CX
916@?: 58 @88 P IE@_
IF |eeeF @iAPA: 53 @83 §
- @1BPB: 51 B81 Q __| | NOP =
rioe || s 58 e o
v oo WALEIELT o
EF 5
8008 Hilik: 98 144 NOP
= aeaa Ai@11: 98 144 £ HOP
Bigiz: 968 144 € NOF
]| 5151515 B1@13: 9@ 144 £ NOFP
Bigid4: 98 144 £ NOF
DS |@188 @10i5: 9@ 144 E = --- =l
g18a
ES FCIEEn | FOUICE | reset | alx | wars | debug | shack, | flags |
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