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UWAGA
Niniejsza praca jest wlasnoscia MERA-PIAP. Opisane programy mo-
ga byé¢ wykorzystane dla potrzeb wtasnych Instytutu jak i sprze-
dane przez Instytut. Natomiast nie moga by¢ uzyte bez zgody
wtadz Instytutu w produktach nie nalezacych do Instytutu.

W szczegélnosci niedozwolone jest samowolne kopiowanie programéw
i udostepnianie ich odplatnie lub nieodplatnie osobom spoza
MERA-PIAP, np. w ramach prac zleconych pracownikom Instytutu
przez inne firmy.

Tabulogramy programéw (zal. 3 i 4), ktére stanowia dokumentacje
pracy, sa poufne i nie moga by¢ udostepniane do wykorzystania
niezgodnego z podanymi wyzej zasadami.

SPIS TRESCI
. 1. Wprowadzenie ....... eieseeas T P |
2. Wykorzystanie rejestréw i pamieci .................. .0 1
3. Sprzezenie z programem Wywolujacym .......eeceeenaancenn 1
4, Postad wywolania ..eevenvsnrocrssssconnoanosenosnsssosos 3
UWAGA 1 (Wywolanie unass_ w trybie statycznym) ........... 5
UWAGA 2 ("Podejrzane" instrukcje i ich diagnostyka) ...... 5
UWAGA 3 (Uzycie argumentu MASKAI).......cvivevninnvannnnes 7
UWAGA 4 (Produkty uboczne dezasemblera) ......ceeeeeesse A {
ZAVACZINIKI
1. Zbiér DASM86.TXT ~ opis dezasemblera 8686 w jezyku angielskim.
2. 1Ibiér DASM186.TXT - opis dezasemblera 80186 w jezyku angielskim.
3. 1Zbiér DASMB86.ASM - program dezasemblera 8086 (tylko w egz. 1 i 5).
4, 7Ibidér DASM186.ASM - program dezasemblera 80186 (tylko w egz. 1 i 5).
5. Llista instrukcji mikroprocesora Intel 8086/88 utworzona przez DASM86.
6. Lista instrukcji mikroprocesora Intel 80186/188 utworzona przez DASM186.
7. Listing przykladowego programu zawierajacy instrukcje 80186/188 (fragment).
8. Zawartos¢ pamieci programu z zal. 7 wyprowadzona przez DASM186.
9. Przykladowe uzycie DASM86 z maska dopuszczajaca listowanie wytlacznie
kodéw procesoréw 80186/188 i 80286.
10. Sledzenie przez DASM186 wykonania fragmentu programu z zatl. 7.
11. Sledzenie przez DASM86 wykonania pewnego programu w trybie "Skok" bez

wydruku rejestroéw.



1. WPROWADZENIE

Dezasembler jest programem, ktéry na podstawie adresu pamieci operacyjnej
dekoduje i1 wyswietla na ekranie lub drukuje instrukcje pamietana pod tym
adresem. .

W ramach niniejszej pracy wykonano dwa programy dezasemblera: dla mikropro-
cesoréw Intel 8086/8088 i dla mikroprocesoréw Intel 80186/86188. Sa to dwie
pary zbioréw systemu IBM-DOS o nazwach odpowiednio:

DASM86.TXT (opis), DASM86.ASM (program), oraz
DASM186.TXT (opis), DASM186.ASM (program).

Niniejsze sprawozdanie dotyczy wersji nr 2 obydwu dezasembleréw.
Dokumentacja wykonanej pracy sa tabulogramy programéw (zbioréw ".ASM"),
ktére podano w zatlacznikach. Sprawozdanie jest opisem uzytkowym, przekazu-~
jacym gldéwnie tresé zbioréw ".TXT". Opis dotyczy obu programéw, poza
wyraznie zaznaczonymi réznicami. Nazwa "dezasembler" bez numeru oznacza
kazda z wersji.

Dezasembler jest zbiorem procedur napisanych w asemblerze procesora Intel
8@86. Sposréd nich dwie sa przeznaczone do wywotania z zewnatrz dla wykonania
dezasemblacji: wunass_ (faktyczny dezasembler) i unin_ (inicjator).
Wystepujace w tych i innych nazwach dolne kreski pochodza z konwencji
oznaczania nazw globalnych przez kompilator jezyka AZTEC C. Obie procedury
moga by¢ wywolane w jezyku AZTEC C i wtedy nalezy uzyé nazw bez kresek.

W przypadku wywolania z jezyka asemblera trzeba uzyé¢ nazw z kreskami.

Dezasembler moze pracowa¢ w dwéch zasadniczych trybach: statycznym - gdy
. jest wywolany dla dezasemblacji instrukcji bez zwiazku z jej wykonaniem,

i dynamicznym - gdy jest wywolany dla dezasemblacji instrukcji, ktéra ma sie-
wlasnie wykonaé¢. W drugim przypadku mozna uzyskac¢ wiecej informacji. o

Instrukcja, ktéra ma by¢ dezasemblowana, bedzie w niniejszym tekscie nazywana
biezacy instrukcja. Instrukcja procesora 8086 lub 80186 sklada sie z podstawowej
czyli gidéwnej instrukcji (ktéra moze istnieé¢ samodzielnie) i byd¢ moze z jednego
lub wiecej prefikséw, ktére poprzedzaja podstawowa instrukcje. Zaréwno
prefiksy jak i podstawowe instrukcje beda nazywane elementarnymi instrukcjami.

2. WYKORZYSTANIE REJESTROW I PAMIECI

Dezasembler zostal napisany w "malym" modelu pamieci procesora 8086.

To znaczy:

* Dezasembler definiuje tylko jeden segment kodu, o nazwie codeseg, i jeden
segment danych zmiennych, o nazwie dataseg. Stale dezasemblera sa pamietane
w codeseg.

* Wywolania procedur unass_ i unin_ musza by¢ bliskie (NEAR) w ramach codeseg.

* Rejstr DS przy wejsciu do unass_ musi zawieraé adres segmentu danych
zmiennych programu wywolujacego, o nazwie dataseg.

Niniejsza wersja dezasemblera zajmuje okolo 4kB w obszarze codeseg i okotlo
130B w obszarze dataseg.
Dezasembler uzywa stosu programu wywolujacego, adresowanego biezacymi
wartosciami rejestréw SS:SP. Dezasembler wymaga okolo 30 siéw stosu (ta
liczba zawiera rozsadny margines).
Dezasembler moze by¢ pamietany w pamieci przeznaczonej tylko do odczytu.
Jego zmienne sa inicjowane albo przez unin_, albo przy kazdym wywolaniu unass_.
Dezasembler nie moze by¢ réwnoczesnie uzywany przez programy wspélbiezne.
Przy powrocie z unass_ zawartos$é¢ rejestréw CS,DS,ES,S8S,SP i BP pozostaje nie
zmieniona. Jest to wiecej niz konieczne dla programu wywolujacego napisanego
w jezyku AZTEC C. Zawartos$é pozostalych rejestréw trzeba uwazaé za zniszczona.
Przy powrocie z unin_ tylko zawartos¢ AX jest zniszczona.

3. SPRZEZENIE Z PROGRAMEM WYWOLUJACYM

Zaklada sie, ze dezasembler bedzie wlaczony do programu uruchomieniowego
(debuggera) lub programu monitora mikrokomputera i bedzie przez ten program
wywolywany. Dezasembler zostal zaprojektowany dla monitora systemu operacyjnego
SIRTOS, ktéry napisano w jezyku AZTEC C. W dalszym opisie termin "monitor" /;



oznacza program wywolujacy.

Monitor, tak jak dezasembler, musi definiowaé segmenty dataseg i codeseg,
ktére nalezy poltaczyé¢ z segmentami dezasemblera.

Dezasembler uzywa nastepujacych zewnetrznych (EXTRN) obiektéw, ktére
monitor musi zdefiniowaé¢ jako publiczne (PUBLIC):

1) Dane w segmencie dataseg, adresowanym wartoscia rejestru DS:

_registers_ (tablica typu slowowego) przy wywolaniu unass_ w trybie
dynamicznym musi zawierad nastepujaca sekwencje zawartosci
rejestréw (14 siéw):

AX,BX,cX,px,nI1,sI1,sp,SP, SS,ES,DS,CS, IP,flagi.
Musi ona okresla¢ stan programu $ledzonego tuz przed wykonaniem
biezacej instrukcji (wskazywanej przez CS:IP).

segm_ (zmienna sltowowa) przy wywolaniu unass_ w trybie statycznym musi
zawieraé¢ adres segmentu biezacej instrukeji.

offs_ (zmienna slowowa) w trybie statycznym musi zawieraé offset (adres
wzgledny) biezacej instrukcji wzgledem wartosci segm . -

hnlsq_ (sekwencja bajtowa) musi zawieraé ciag znakéw, ktéry, jezeli go
wysta¢ na urzadzenie wyjsciowe dezasemblacji, powoduje wykonanie
przez nie "twardego nowego wiersza". hnlsq musi zawieraé jeden znak
wysuwu wiersza (LF) i musi konczyé¢ sie zerem (znakiem null).
hnlsq. powinna. pozycjonowaé¢ kursor w okreslonym miejscu ekranu, -
najlepiej w lewym dolnym rogu, niezaleznie od tego, gdzie mégl go
umiesci¢ sledzony program (lub inny wspélbiezny). Nastepnie obraz
na ekranie powinien by¢ podniesiony o jeden wiersz.
Dla monitora ekranowego MERA 7953 N (produkcji MERA ELZAB) sekwencja
hnlsq_ moze by¢ zdefiniowana w jezyku asemblera nastepujaco:
hnlsq DB 32 , 32 , 27,89, 55, 32 , 13, 10, ©
3tj. ASCII  odstep odstep Esc Y 7 odstep CR LF null

Dwa wiodace odstepy sa przeznaczone na "potkniecie" przez inng
sekwencje Esc, by¢ moze przerwana przez nasz program. Esc 'Y7 ’
pozycjonuje kursor w wierszu 23 (55-32), kolumnie @ (32-32). CR (po-
wrét karetki), tu zbedny, jest dla koncéwki, ktéra nie zrozumiata

— =FESC ‘17 ~. LF podnosi obraz na ekranie.
Jezeli urzadzenie wyjsciowe nie pozwala na pozycjonowanie kursora,
to hnlsq_ powinna by¢ zredukowana do "zwyklego nowego wiersza", tj.
CR,LF,0.
W trybie dynamicznym dezasembler wysyta "twardy nowy wiersz" na
poczatku kazdej wyswietlanej instrukcji. Jezeli $ledzony program
takze wysyla znaki do tej samej koncéwki, zostana one umieszczone
v tym pustym wierszu.
Ten prowadzacy wiersz jest zliczany jako 1 w ulinct_ (zob. nizej).
Jezeli hnlsq_ zawiera ilo$é¢ znakéw LF rézna od 1, uzytkownik musi
odpowiednio interpretowaé¢ ulinct .
W trybie statycznym sekwencja hnlsq nie jest uzywana.

2) Zawarta w codeseg procedura wstring , ktéra moze byé wywolana w jezyku C.

wstring_ (ptr) powinna byé¢ bliska (NEAR) procedura, ktéra pisze tancuch
znakéw na wyjsciowe urzadzenie dezasemblacji.
ptr jest slowowym argumentem na stosie. Jest to offset lancucha
wzgledem biezacej wartosci DS. Przy wejsciu do wstring unass_
moze nadaé rejestrowi DS adres segmentu dataseg lub codeseg.
Wobec tego procedura wstring nie moze zawieraé¢ dostepéw do
wlasnych zmiennych w dataseg przy uzyciu wejsciowej wartosci DS.
Laricuch moze zawiera¢ dowolne znaki i konczy sie zerem (znakiem

null). —
Dezasembler pisze wylacznie albo hnlsq , albo pelne wiersze, fs



zakonczone przez LF,CR,0. W niniejszej wersji najdtuzszy
wyprowadzany wiersz ma 80 znakdéw, wlaczajac korczace 0.

Zgodnie z konwencja jezyka C, przy powrocie z wstring argument
musi pozostaé¢ na stosie (jego wartosé wyjsciowa jest nieistotna).
Zawrtos¢ rejestréw CS,SS,SP i BP musi byé¢ zachowana, pozostatych
moze by¢ zniszczona.

Dezasembler definiuje nastepujace dane publiczne (PUBLIC), zawarte w dataseg,
ktére sa w istocie jego argumentami wyjsciowymi:

ulinct_ (zmienna stowowa) zawiera liczbe wierszy wyprowadzonych podczas
ostatniego wywolania unass_.

unbuff (tablica bajtowa) zawiera ostatnio zdezasemblowana podstawowa
instrukcje (nie prefiks) w znakowej postaci ASCII.
unbuff_ ma dlugosé¢ 80 bajtéw. Uzyteczna informacja kodczy sie
znakiem LF (dziesietnie 10). Nazwa instrukcji zaczyna sie w unbuff_ +23.

4., POSTAC WYWOLANIA

Przykladowa postaé¢ wywolania dezasemblera w jezyku asemblera 8086‘jest
nastepujaca.

1) INICJACJA

CALL unnin_ ;bez argumentéw

Ten podprogram powinien by¢ wywotany tylko raz, przy inicjacji monitora
lub po zatadowaniu dezasemblera (jezeli dezasembler jest nierezydentny).

Dezasembler inicjalizuje pewne swoje zmienne.

2) DEZASEMBLACJA

PUSH tryb ; tryb=PRZEBIEG, tryb+1=MASKAI
CALL unass_ ;jwejscie = stowo na stosie, wyjscie = rejestr AX
POP CX ;usuld argument

MOV dlugosci,AX

Oczywiscie, obecnos$é¢ i postaé¢ instrukcji PUSH, POP i MOV jest czysto
symboliczna.

Dane wejsciowe

Niejawne dane wejsciowe powinny by¢ dostarczone badZ przez pare segm_:offs_,
badz przez tablice _registers_. Sekwencja hnlsq réwniez musi by¢ zdefiniowana.

Jawna dang wejsciowa jest stowowy argument na stosie - TRYB. TRYB sklada sie
z dwéch l-bajtowych argumentéw binarnych: mniej znaczacego (o nizszym adresie)
PRZEBIEG i bardziej znaczacego MASKAI. Razem okres$laja one tryb, w jakim deza-
sembler bedzie przetwarzal biezaca instrukcje. Ich znaczenie jest nastepujace:

PRZEBIEG na swych bitach @ i 1 definiuje dwie flagi binarne, ktére bedziemy
nazywa¢ DYN (bit @) i REJ (bit 1).
Bity 2-7 PRZEBIEG-u nie sa uzywane i powinny by¢ wyzerowane przez
program wywolujacy.

DYN=@ (tryb statyczny, "post-mortem")
unass_ dezasembluje i wyswietla biezaca instrukcje, jezeli nie jest
zamaskowana (zob. dalej) 1 zwraca dlugosé¢ instrukcji.
Ten tryb jest przeznaczony do wyswietlania/wydruku pamieci programu.

DYN=1 (tryb dynamiczny)
Jezeli biezaca instrukcja nie jest zamaskowana (zob. dalej), unass_ 4;:



wyswietla biezaca zawartosc¢ rejestroéw programu (zakladajac, ze REJ=1),
nastepnie biezaca instrukcje i dodatkowo miejsca pamieci, do ktérych
instrukcja sie odnosi (jezeli takie sa) lub inna informacje, np.
ostrzezenie o mozliwym bledzie. Wszystkie wyswietlane dane opisuja
stan programu bezposrednio przed wykonaniem instrukcji.
Ten tryb jest przeznaczony do $ledzenia wykonania programu.

REJ=0 Rejestry programu nie sa wyswietlane.

REJ=1 W trybie dynamicznym i jezeli biezaca instrukcja nie jest zamaskowana,
rejestry programu wziete z _registers_ sa wyswietlane.

Flaga REJ jest nieistotna w trybie statycznym - rejestry nigdy nie sa
wyswietlane.

MASKAI okresla na swych bitach rodzaje instrukcji, ktére maja byé wyswietlane
zaréwno w trybie statycznym jak i dynamicznym.

MASKAI = @ oznacza, ze maja by¢ wyswietlane wszystkie instrukcje w postaci
okreslonej przez PRZEBIEG.

MASKAI # O oznacza, Ze biezaca instrukcja ma by¢ wyéwietlana (wg PRZEBIEG)
tylko wtedy, gdy nalezy do klasy wskazanej przez ktérykolwiek
z bitéw maski réwny 1.
Klasy instrukcji sa przypisane do bitéw MASKAI nastepujaco:
'Bit Nazwa Zawrtogé klasy | .

@ Brn Instrukcje skokowe (ang. branch) tj. takie, ktére zmieniaja
sekwencje wykonania: skoki (bezwarunkowe lub warunkowe), instrukcje
typu LOOP, instrukcje wywotania i powrotu z procedury, przerwania
i powrotu z przerwania.

1 64kB Instrukcje, ktére przecinaja lub osiagaja granice bloku 64kB.

2 nstd Instrukcje niestandardowe

3 Invef Instrukcje o niedozwolonej postaci (ang. invalid form)

4 ?27? Nie uzywane kody instrukeji

5 286 Instrukcje mikroprocesora 80286 (iAPX 286)

6 186 (dezasembler 8086) instrukcje mikroprocesoréw 80186/80188

6 LEAV (dezasembler 8@186) instrukcja LEAVE w trybie dynamicznym gdy BP<SP

7 None Pusta klasa (bez wyswietlania).

Bity 1 - 6 reprezentuja "podejrzane" instrﬁkcje, ktére moga bydé, ale
niekoniecznie sa bledne. Okresélono je w UWADZE 2.

Ponizszy rysunek przedstawia slowo trybu dezasemblera 8086.

i MASKAI i PRZIEBIEG |

4 6 5 4 3 2 1 e 7 ..... 2 1 0!

iNonei186*i 286: ?77!Invfinstdi64kB! Brni 0 i..... i O | REJ! DYN:
15 14 13 12 11 10 9 T eenen 2 1 /]

8
T R Y B
* — LEAV dla dezasemblera 80186. E?;



Dane wyjsciowe

Biezaca instrukcja, jezeli nie jest zamaskowana, jest wys$wietlana lub
drukowana na wyj$ciowym urzadzeniu dezasemblacji.

Przy powrocie z unass_ w kazdym prawidlowym trybie:
rejestr AX zawiera pelng dlugos$é¢ instrukcji (wlaczajac ewentualne prefiksy),
ulinct_ zawiera ilos¢ wierszy wyprowadzonych w czasie tego wywolania,
unbuff zawlera podstawowa instrukcje w znakowej postaci ASCII (niezaleZnie

od tego, czy instrukcja byla wyswietlana, czy nie).

Jezeli zadany tryb jest niedopuszczalny (nie uzywane bity w TRYB sa rézne
od zera), unass_ nie robi nic uzytecznego i zwraca AX=0. ulinct_ i unbuff_
pozostajq nie zmienione.

Wejsciowy argument TRYB pozostaje na stosie zgodnie z konwencja wywolan w C.

UWAGA 1 (Wywolanie unass_ w trybie statycznym)

Zaktada sie, ze program, ktéry wywoluje unass_ z DYN=0, wykorzysta zwracang
w AX dlugosc¢ instrukcji. Jezeli trzeba zdezasemblowaé wiecej niz jedna
instrukcje, program wywolujacy powinien dodaé¢ dilugosé do biezacego wskaznika
instrukcji, zawartego w offs_, wskazujac w ten sposéb na nastepna instrukcje
w pamieci.

W trybach dynamicznych (DYN=1) adresy dezasemblowanych instrukcji sa zwykle
generowane przez uklad przerwan procesora.

UWAGA 2 ("Podejrzane" instrukcje i ich diagnostyka)

1) Limit bloku 64kB

Dezasembler pobiera instrukcje z pamieci bajtami. Jezeli instrukcja jest
przecieta przez granice 64kB segmentu kodu, to reszta jest brana z poczatku
tego samego segmentu. Gdy dezasembler pobiera w trybie dynamicznym dane, to
redukuje o. 64k (zawija) offsety, ktére osiagajaq lub przekraczaja 64k.

Stowa danych sa brane stowami (nie bajtami) i zalezy od procesora (8086/8088,
80186/80188 1lub 80286), co sie stanie w przypadku dostepu do stowa o offsecie
FFFFH. TakZe rézne procesory moga réznie reagowaé na instrukcje przeciete
przez granice 64kB.

Jezeli dezasembler, pracujac w dowolnym trybie, stwierdzi, Ze biezaca
instrukcja narusza granice segmentu 64kB, to najpierw wyprowadza ostrzegawczy
komunikat:

!Xxkxxxx 64kB 1limit. Uncertain result:’ (tj. ’'Granica 64kB. Niepewny wynik:'),
a nastepnie, jezeli w ogéle jeszcze dziala, "podejrzana" instrukcje.

W trybach bez maskowania komunikat bezposrednio poprzedza wiersz instrukcji.

W dynamicznych trybach z maskowaniem komunikat poprzedza rejestry (jezeli maja
by¢ drukowane) i wiersz instrukcji.

Posta¢ komunikatu nie zalezy od tego, ktérego segmentu granica jest przecieta,
tj. czy jest to segment kodu, danych, stosu czy dodatkowy, czy byé¢ moze wiecej
niz jeden. ’

Granica 64kB jest sygnalizowana przez dezasembler, jezeli wystepuje za
instrukcja lub w srodku wielobajtowej instrukcji lub danej (nie za dana).

W dwéch przypadkach granica bloku 64kB jest sygnalizowana przed dana (zaklada

si¢ tryb dynamiczny):

a) jezeli offset danej obliczony jako suma trzech dodatnich sktadnikéw, tj.
(baza + indeks + przemieszczenie) jest >= 64k,

b) w przypadku instrukcji XLAT, jezeli dodanie rejestréw BX i AL programu
$ledzonego daje przeniesienie (gdyz warto$é BX, ktéra jest adresem tablicy
translacji, jezeli jest bliska 64k, nie jest uwazana za ujemna).

Granica 64kB jest takie sygnalizowana dla instrukcji stosowych, a mianowicie
a) jezeli instrukcja typu PUSH zamierza zlozyé na stosie wiecej bajtéw niz jest
miejsca do bazy stosu (tj. wiecej niz wynosi biezaca wartosé SP),
b) jezeli instrukcja typu POP zamierza zdjaé wiecej bajtéw niz jest aktualnie 5%?



na stosie (SP ma wzrpsngé¢ ponad 64Kk).

Specjalny przypadek ma miejsce, jezeli program zamierza wykonaé instrukcje
typu PUSH (PUSH, PUSHF, CALL, INT lub INTO) gdy SP uzytkownika ma wartosé 0.
Standardowy komunikat, podany wyzej, powinien byé¢ rozumiany nastepujaco:

a) Jezeli SP jest rzeczywiscie na poczatku segmentu stosu, ostrzega sie
uzytkownika, ze straci caly stos i pierwsza "wepchnieta" wartos$é péjdzie
do stowa o adresie SS:FFFF.

b) Jezeli SP=0 faktycznie oznacza 10000H (dno 64k-bajtowego segmentu stosu), to
instrukcja jest poprawna, ale nasz wydruk zawrtosci szczytu stosu wzietej
zZ S8:0 -~ oczywiscie nie i ostrzezenie powinno by¢ odniesione do niego.

Przypadek granicy 64kB segmentu kodu po elementarnej instrukcji (a wiec tez
po prefiksie) jest sygnalizowany inaczej. Komunikat
S 64kB CS limit here ~————- ! (tj. 'Tutaj granica 64kB segmentu kodu’)
jest wyswietlany za instrukcja i nalezy go zignorowaé, jezeli chodzi o lezacy
na kordcu bloku efektywny skok (w sensie podanym w opisie MASKAI) bez powrotu.
Wtedy w przypadku skoku krétkiego trzeba skontrolowaé adres docelowy, ktéry
jest by¢ moze znacznie dalej niz w odleglosci 127B.

2) Instrukcje niestandardowe

Nazwy niektdérych instrukcji moga byé¢ listowane z przyrostkiem ’nstd’.
Pochodza one z kodéw, ktére w zasadzie nie powinny by¢ generowane przez -
kompilator lub asembler; poniewaz sa inne kody, ktére wykonuja ich funkcje.
Stwierdzono jednak, Ze wykonuja sie one poprawnie na procesorze 8086/8088,
tak jak ich standardowe odpowiedniki. Jest to tylko regula doswiadczalna. Na IBM
z procesorem 80286 wiele sposréd niestandardowych kodéw blokuje komputer.
Wykonanie niestandardowych instrukcji na procesorze 80186/188 nie bylo badane.

3) Instrukcje o niedopuszczalnej postaci

Niektére instrukcje moga by¢ oznaczone komentarzem °Invalid form’ (’Nie-
prawidlowa postaé’). Jest to powazne ostrzezenie. Wykonanie takich instrukcji
jest niezdefiniowane. Chodzi przede wszystkim o instrukcje, ktére sa poprawne
tylko z operandem odnoszacym sie¢ do pamieci, a nie do rejestru, np. posrednie
dalekie skoki.

4) Nie uzywane kody instrukcji

Kody nie uzywane przez procesory 8086/88, 80186/188 i 80286 sa dezasemblowane
jako jednobajtowe instrukcje o nazwie ???, bez operanda.

Jezeli kod w pierwszym bajcie jest prawidlowy, ale jego przedluzenie w drugim
bajcie (kod wewnetrzny, KW), ma wartos$¢ nie uzywana, to nazwa otrzymuje postac
7?7, a operand ma forme wynikajaca z drugiego i byé¢ moze dalszych bajtéw.

W rzeczywistoéci nawet nie uzywane instrukcje moga si¢ w jakis sposéb
wykonywaé. Dla 80286 okazato sie np. ze kod F6 z nie uzywanym KW=1 jest nie-
standardowa postacia instrukcji TEST (F6 z KW=0). Podobnie dla F7, KW=1 i 0.
Uzytkownik moze eksperymentowad.

5) Imnstrukcje mikroprocesora 80286 (iAPX 286)

Klasa obejmuje instrukcje specyficzne dla procesora 80286. Procesor ten
wykonuje ponadto wszystkie instrukcje procesoréw 80186/80188 i 8086/8088.

Dezasemblacja instrukcji specyficznych dla procesora 80286 ogranicza sie¢ do
pierwszego bajtu z nazwa instrukcji ’'286code’ i komentarzem ’If so, 2-5 bytes’
(tj. 'Jezeli tak, 2-5 bajtow’).

Przy wykonaniu na procesorach 8086/88 lub 80186/188 instrukcje te powinny by¢
traktowane jak nie uzywane, opisane wyzej.

6) (Dezasembler 8086) Instrukcje procesordéw 80186/80188

Klasa obejmuje instrukcje specyficzne dla procesoréw 80186/80188, czyli @?



niedostepne na 8086/88 (ale dostepne na 80286). Sa one zwykle dezasemblowane
w postaci jednego bajtu z nazwa °186code’ i komentarzem ’Possibly >1 byte’
(tj. ’'By¢ moze >1 bajt’). W pewnych przypadkach po nazwie °‘186code’ wystepuje
prawidlowy operand otrzymany na podstawie dalszych bajtéw instrukcji.

Przy wykonaniu na procesorze 8086/88 instrukcje te powinny by¢ traktowane jak
nie uzywane, opisane w p. 4).

6') (Dezasembler 80186) Instrukcja LEAVE w trybie dynamicznym gdy BP<SP

Specyficzna dla procesoréw 80186/80188 instrukcja LEAVE normalnie zwalnia
stos od biezacej wartoséci SP do biezacej wartosci BP (ktéra powinna wskazywacé
na pozycje polozona glebiej na stosie, tj. o wiekszym lub co najmniej réwnym
adresie), a nastepnie zdejmuje ze stosu rejestr BP. Jezeli warunek BP>=SP jest
niespelniony w chwili, gdy LEAVE ma sie wykonaé, dezasembler umieszcza w linii
instrukcji nastepujacy komentarz:

'Warning: BP<SP’ (tj. 'Ostrzezenie: BP<SP’).

. UWAGA 3 (Uzycie argumentu MASKAI)

Zalecany sposéb uzycia argumentu MASKAI jest nastepujacy:

A. MASKAI = 0 ("Post-Mortem"” lub "Sledzenie")
Ta maska, a wlasciwie brak maski, powoduje wyswietlanie wszystkich instrukcji
tak w trybie statycznym (PRZEBIEG=0) jak i dynamicznym (PRZEBIEG = 1 lub 3).
Jest to zasadniczy sposéb wykorzystania dezasemblera.

B. MASKAI = 7FH ("Skok") ‘
Ta maska powoduje wyswietlanie tylko instrukcji w szerokim sensie skokowych
i byé¢ moze "podejrzanych" (te ostatnie beda przypuszczalnie bardzo rzadkie).
Ta maska w trybie dynamicznym jest przeznaczona do sledzenia przeplywu
sterowania w programie.

C. MASKAI =1 ("Lista skokéw")
Ta maska moze byé uzyta w trybie statycznym do wylistowania wszystkich
instrukecji skokowych przed startem w trybie "Skok".
Uzycie MASKAI=1 w trybie dynamicznym nie jest zalecane, gdyz ewntualna
"podejrzana"” instrukcja moze mied powazny wplyw na wykonanie programu,
wlacznie ze zmiana sekwencji wykonania. Jednak zob. p. E dalej.

D. MASKAI = 7EH ("Test")
Ta maska w trybie dynamicznym powoduje ciche, ale kontrolowane wykonanie
programu, w ktérym listuje sie tylko "podejrzane" instrukcje.
Sumienny uzytkownik moze w ten sposéb badaé nowy lub uszkodzony program.
Poszukiwanie "podejrzanych" instrukcji w trybie statycznym moze mieé¢ pewien
sens po upadku programu - bylaby to prawdziwa analiza "posmiertna"! Trzeba
tylko uwazaé, zeby nie wziaé¢ danych, jezeli sq przemieszane z instrukcjami,
za zlte instrukcje (to dotyczy takze pelnego wydruku statycznego z p. A, ale
wtedy latwiej wyréznié dane przez kontekst).
W sumie ta maska nie wydaje sie bardzo przydatna, bo po pierwsze - programy
utworzone przez standardowe kompilatory nie beda mialy wcale "podejrzanych"
instrukcji, a po drugie - program moze zosta¢ uszkodzony na wiele sposobdéw
bez utworzenia "podejrzanych" instrukcji.

E. Zamaskowanie instrukcji 186, 286, niestandardowych lub nawet nie uzywanych
w trybie "Skok" lub "Test" moze by¢ uzyteczne, jezeli wykorzystuje sie
procesor wyzszego rzedu lub szczegélny kompilator czy asembler, ktéry
generuje niestandardowe, ale poprawne instrukcje.

F. MASKAI = 80H ("Bez wyswietlania")
Dezasembler nie wys$wietla zadnych instrukcji, a tylko wypelnia unbuff_
i nadaje wartosci wyjsciowe AX i ulinct_ (=0).
Uzytkownik moze dzialaé¢ w dowolny sposéb.

A0



UWAGA 4 (Produkty uboczne dezasemblera)

Dezasembler definiuje w codeseg dwie bliskie (NEAR) procedury do konwersji
binarno - heksadecymalnej, ktére moga by¢ wywolane w' jezyku AZTEC C.

uhex?2

uhex4

(h2,pi) jest podprogramem, ktéry przetwarza mniej znaczacy bajt (h2)
slowa stosu na dwa znaki szesnastkowe w kodzie ASCII w DS:pi.

pi jest bliskim (NEAR) wskaznikiem wyniku, tj. offsetem zmiennej w
segmencie adresowanym rejestrem DS. DS moze zawieraé¢ dowolna wartosc.
Przy wejéciu do uhex2_ zawatro$é¢ szczytu stosu musi by¢ nastepujaca:
0..... IP, xxh2, pi.

(h4,pi) jest podprogramem, ktéry przetwarza slowo (h4) ze stosu na 4
znaki szesnastkowe w kodzie ASCII w DS:pi.

pi i DS maja znaczenie jak dla uhex2_.

Przy wejsciu do uhex4 zawatrosé¢ szczytu stosu musi by¢ nastepujaca:
0..... IP, h4, pi.

Obie procedury niszcza zawartosé¢ rejestréw AL, BX, CX, DX i DI. Inne rejestry
pozostaja nie zmienione. Argumenty pozostaja nie zmienione na stosie.

Obie procedury moga byé takze wywolane w asemblerze. Np. uhex2_ moze by¢
wywolana nastepujaco:

MOV AX, OFFSET pi ;Adres przeznaczenia

PUSH AX

MOV AL, h2 ;Bajt do konwersji

PUSH AX

CALL uhex2_ ;Wynik w DS:pi,pi+l. AL,BX,CX,DX,DI zniszczone
ADD SP, 4 ;Usunl argumenty ze stosu

* % X KONIEC X XX
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+ THE 8085 DISASSEMBLER. Version 2

The 8086 Disasseabler is a progras that, given a semory address,
decodes and displays or prinis an Intel B0B4/BOBB instruction
stored at thai address,

The Disassesbler is a set of procedures written in Intel 8086
asseably language, of which twe are to be externally called for the
purpose of disassembly: umass_, the actual disasseabler, and unin_,
the initiator. Both procedures can be called in AZTEC £ or 8084
asseably languane.

The Disassembler can work in two principal medes: static, when it
is reguired to disassemble an instruction of memory contents, and
dynamic, when it is called to disasseable an inmstruction which is
about to pxecute. In the second case mcre information say be
obtained. ‘ i

The instruction to be disasseabled will be called here the
current instruction. An 8086 instruction comsists of a basic or
main instruction {that can exist independently) and possibly of one
or more prefises, that precede the basic instruction. Beth prefises
and basic imstructions are tersed here elesentary instructions.

HEHORY AND REGISTER USE

In this version the "small” memory medel applies. This seans:
% The Disassesbler defines only one code segment, named codeseq,
and pne variable data segment, named dataseg, Disasseabler
tonstants are stored within CGdESE%f ‘
% Calls to unin_ and unass_ sust be NEAR calls within codeses.
# D5 register on entry to the unass_ sust address calling
program’s variable data segment, nased dataseg.

This version of the Disassembler occupies about 4kB memory in
cndeseg and about 130B in dalaseq. : .

The Disasseabler uses the calling progras’s stack, addressed with
current 55:8F values. It requires about 30 words on stack {this
intludes a reasonable margin).

The Disassesbler may be stored in read-only mesory. The
Disasseabler’s variables are initialized either by the unin_ or
gach time the unass_ is called.

The Disasseabler sust not be simulianecusly used by concurrent

T OOTa#S.
g On return fros the umass_ the CS5,D8,E5,88,5P and BP regisier
contents are unchanged. It is more than necessary for 2 taller
program assused in AZTEC C language. Other vegister comtents should
be considered destroyed. .

On return fros the unin_ only &Y contents are destroyed.

INTERFACE 7O THE CALLING PROGRAM

The Disassesbler is assumed to be linked to and invoked by
a Debugger or a microcosputer’s Nomiter program. I has beem
designed for the SIRTOS Monmitor, which was written in AZTEC L.
In all that follows the ters "Memitor” seans the calling prooram.
The Moniter too sust define dataseg and codeseg segsents, which
are to be cosbined with the Disassembler’s.
The Disassemsbler uses the following exiernal objects, which the
Hemitor must supply as PUBLICs:

1. Data in the dataseg addressed with DS register value:

registers_ (WORD array) whem umass_ is called in a dynamic acde,
sitst contain this sequence of 14 register contents:
QX)BX;CX:DX;DI;SI gBPpSPpSS)ES,DS)E yIP,fliQE.
This must define the traced progras state just before
the cgﬂgent instruction {pointed to with C5:IP) is
executed,

segh_ {WORD variable) when unass_ is called in static acde, aust
contain the current instruction’s segaent address.

offs_ (WORD variable) in static mode must contain the current
instruction’s offset relatively to segm_ value.

hnlsg_ {BYTE seguence) aust contain a sequence of characters that
when sent to the disassembly suiput device makes it do 3
“hard new line”. The hnlsq_ must contain one line feed (LF)
character and it must end with a 0 {null byie).
The halsq_ should position the curser in @ definite spot of
the screen, preferably in the bottos left hand corner,
independently of where the traced program (or a concurrent
wne) aight havelfut it. Following that the screen image
should be pushed ong line uF.
For MERA 7953 N screen display senifor {manufactured by
HERA-ELZAB) the hnlsq_ may be defined in assembly language
as?
nnlsqmnlgi g, 3 27, 89, &5, 32, 13, 10, 0
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The current instruction, if it isn’t masked out, is displayed rm-O
disassesbly sutput device. :
On return frem the umass_ in any correct sode
AX register specifies the Tull length of the current instruction
{including any prefizes),

ulinct_ containg the nusber of lines having been displayed by
this call, and
unbuff_ tontains the basic instruction in readable ASCII forw.

The unbuff_ is filled whether the imstruction was displayed or not
If the sede requited is inadmissible {not used bits in MODE ar ¥
not equal {o 0) the unass_ dees nothing useful and returns AY=f. -
ulinéi_ and unbuff_ are unchanged. ,
The input KODE argument remains on stack according to language D#}
calling convention. -

NOTE 1 {Calling The unass_ In The Btatic Mode)

fi program calling the unass_ with DYN=0 is assumed to make use
of the returned instruction length. If multiple instructions are to':
be disassembled, the caller should add the length o the current
instruction peinter, contained in offs_, thus peinting to a
follewing instruction in memory. y
In dynamic modes {DYN=1) the addresses of executed imstructions are:
neraally generated by processor’s interrupt systes. :

NOTE 2 ("Buspicious” Imstructions And Their Diagnosiics)

1. 84kB bleck liait M'

The Disassesbler fetches instructions on byte by byte basis, ,
If an instruction is crossed by &4kB code segment limit, the rest
iz fetched fros the beginningﬂ of the same segment. When fetching t
data in a dynasic mode, the Disassembler reduces by &%k (wraps)
offsets that atiain or exceed 4k, Data words are fetched in words
{nof in bytes) and it depends on the processer {B0B4/B(88,
80186/B0188 or B0286) what happens if a word is accesced at offset
FFFFH. Alse, different processers may differently react on
instructions crossed by &4kB boundary.

If the Disassesbler, werking in any mode, finds that the current s
instruction vielates a b4KB segeent limit it first displays the
warning message:

TeeeERE b4KR 1imit. Uncertain results’ S
and then (i it is still working at all) the offending instructiom. -
In standard uses {without masking) the message ismediately precedes
the instruction line. In sasked dynamic modes the message precedes 5
the registers (if required) and the instruction line. ‘

Py

The form of the message does noi depend of which segment boundary -
is crossed, i.e. if it is a code, data, stack or extra segment, or =
possibly more than one. ‘

The 54kB boundary may be discovered by the Disasceabler after an
instruction ar in the middle of a sultibyte instruction or datum
{not after a datus). In twe cases the &4k block liait is signalled
before a datus (a dynamic mode is assused): '
1) if an offset computed as a sum of three positive components i.e. -

base + index + displacement is >= &4k, and )
) in the case of XLAT instruction if the addition of user’s BY and

AL repisters yields a carry {as BX value being translate table

address, if near to &4k, is not taken for negativel.

b4kB limit is also signalled for stack operations, namely if a
PUSH-type instruction is geing to push on the stack more bytes tha
there is the space left te the stack segment base {i.e. sore than
is the current &P value), or if a POP-type instruction is about to
take more byies than there are on the stack up to its 64kB liait
{5P is gring to rise above 4k}, '
A gpecial case exists if a program is going o execute a PUSH-type
{PUSH, PUSHF, CALL, INT or INTO) instruction while user’s 5P=0, 2
The standard sessage, quoted above, should be understoed as followsg:™
a. IT 5P is really at the beginning of the stack segment, the userf@i:

is warned that he/she is going to loose the whele stack and thfﬁ@%

first(?ushed value will go to {55:FFFE) word. e
b, If BP=0 means actually 10G0OH {the bottom of &4kE long stack i

seguent} the instruction is correct, but our stack top contents¥gE:

display, taken fros 55:0 is obviously not, and the warnin

shnulg be referred o it.

The case of 54kB code segment limit after an elementary (pfefix ’
of @ain} instructien is signalled otherwise. The sessage




O 0 0 0 0O o

O O 0 0 0O O O O O 0O O O D ©0 0 O O O

O

O

Two leading blanks are let to be "swallowed” by another Esc

sequence possibly interrupted by our grugram. Esc 'Y7

pesitions the curser in line 23 (55-32), column 0 (32-32).

ER {carriage return), here superflucus, is for & terminal

tha% didn’t understand Esc ’Y7 °. LF pushes the screen
icture.

f; the putput device doesn’t allew for curser positioning,

&?3J§3}sq_ should be reduced to a "plain new ling"y i.e,
yhryil,

In a dynanic sode the Disassembler issues a “hard new line”

at the beginning of each displayed inmstruction. If the

traced frnqram also sends characters to the same terminal,

they will be placed in this empty line.

This leading line is counted as 1 in ulinct_ {see below).

If the hnlsg_ contains more or less LF characters than one,

the user musi accordingly interpret ulinct_.

In a static sede the hnlsg_ is not used.

2. C-tallable wstring_ procedure contained in the codeseg.

wstring_ {ptr) shall be a HEAR procedure that writes a string
of characters on the disassembly suiput device,
pir is a word arguaent on stack. It is the string’s
offset relatively to the current D5 value. DS register
on input to wsiring_ may be set by umass_ to either
dataseq or codeseg segeent address. Therefore the
wstring_ procedure sust not access its own variables in
dataseq using input D5 value.
The string may condain any characters and i} ends with
a 0 {null byte). The Disassembler writes exclusively
either halsq_ or full lines, terainaied with LF,CR,0.
In this version the longest output line has B0 bytes,
including endin% Q.
ficcording to C language convention, on return from
wstring_, the argusend musi remain on stack {ifs sutput
value is irrelevant). The C5,55,5P and BP register
contents sust be preserved, other may be destroyved.

The Disassesbler defines the following PUBLIC data, contained
in dataseg, which are actually its output argusents:

ulinct_ (MORD variable) set fo the number of lines of display
cutput produced by the last invocation of unass_j

unbuff_ (BYTE array) containing the last disassembled basic
instruction {not a prefix) in ABCII character foram.
unbuff_ is 80 bytes long. Useful information ends with
a LF character. Instruction nase begins in unbuff_+23.

INVBCATION FORM

A possible form of calling the Disassembler in assesbly language
is as follows.

{1} INITIATION

CALL unin sNo arguments
This should be called only once, during Menitor initiation {or
after Disassembler loading if the Disassembler is nonresident).
The Disassembler initializes some internal variables.

{2) DIGASSEMBLY

PUSH mode
CALL umass_
i

HOV  ilength,AX
Of course, the presence and fors of PUSH, FOP and MOV instructions
is purely symbolic.

\

jpode = RUN, modetl = IMABK
jinput = word arg on stack, output = AX register
ydiscard the argumsent

Frocedure input
Hidden input data must be supplied in sither segs_:offs_ pair or
_registers_ array. hnlsq_ sust too be defined. )

e pxplicit input is a word argument on the stack. It will he
called here WODE. The MODE romsists of tmo 1-byte binmary arguaents:
the less significant (of lower address) RUN, and the mere signific~
ant IMABK. Together they specify the mode in which the Disasceabler
will process the current imstruction. Their meaning is as Tollows:

RUN byte on its bits 0 and 1 defines two binary flags which we
shall nase DYH {bit 0) and REGS {(bit 1).
Bits 2-7 of RUN are not used and must be set to O by the caller

DYN=0 {5tatic mode, "Post-Mortes®)
The unass_ disassembles and displays the current imstruction
if it is not masked out {the description of masking
fellows), and returns instruction’s lemgth.
This sede is intended for & progras sesory display.

DYN={ (Dynamic acde)
f the current instruction isn’t sasked out {see below) the
unass  displays the current values of the/progras’s regis-
ters {assuming that REGS=1), then the current instructiom,
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5. 80285 {iAPY 286) instructions T

un BOBa/BOBB (but available wn BO2B&). The 801B4/BOIBS processer

decoded from the second andffossib}" further bytes.

is displayed after the imstruction and it should be ignered if the,
instruction occupying last bytes of a 44kB bleck is an effective Q
branch without return {(for a short jump the user is advised to
theck the target address which may be much farther thanm 127 bytes

anay), ) @
2. Nenstandard instructions <EE l

Some instruction nages may ocour with ‘nstd’ suffix. These origd
froe the codes which in principle should not be generated by a )
coapiler or an assesbler because there are other codes that perfors
their functions.

Hawever they have been found to esecute rorrectly on an B0B&/BORA,
like their standard cousterparts. It is only an experimental rule.
On IBR with 80286 many of the nonstandard codes block the cosputer. ,
The execution of nonstandard instructions on an B01B6/B0188 )

processor has not been checked.
3. Iavalid form instructions
Some instructions may be sarked with the *lavalid fora’ EDEEEM.% 3

It’s a strong warning. Execution of such instructions is undefined
E}?. indirect far juaps are valid only if the cperand is a mesory $¥
address, not a register reference. -

4, Not used instruction codes Q

The codes not used by either BOBA, 80185 or 8028 processor are
disassesbled as I-byte instructions named 777, with no operand,  22+i
If the code in first byte is correct, but its following in the 2nd Q
byte (Internal Code, IC) is not used, the name gets the fora
717"y and the operand decoded from the 2nd and possibly further
bytes is shown.

In facty even not used instructions may execule in some way. 4
For imstance I have discovered that the code F& together with a not
used IL=! is a nomstandard form of TEST imstruction (Fé& with IC=0),
The same with F7, IC=1 vs 0. The user is free to experiment. @

These are B02Bb-specific instructions. The B02B4 processer ey
executes additionally all BO1B4/B01BB and BOBA/BOBE imstructions. é
The disasseably of B02B6-specific instructions is limited to the -
first byte with instruction name saying *2Bécode’ and the comment:
*If suy 2-3 bytes’.
On an Intel B0BA, 8088, 80186 or B0IBB (iAPX B&, 83, 1B& or 1BE)
these cedes sheuld be treated as wel used {see item 4 above).

6. 80185, BOIBB (iAPX 186, 1BB) imstructions

A

These are 80186/80188 - specific instructions, i.e. not available-:;
executes additionally all 80BA/B0BB instructions.

The disassembly of B0186/80188-specific instructions is usually,
limited to the first byte with instruction name saying ’1Bécode’
and the comseni 'Possibly X1 byte®.

In some rases, instead of the comsent, the operand iz shoun,

Bn an Intel 8085/80B8 (iAFX 84/88) these codes should be treated

NOTE 3 (Using The IMASK Argument)

D. IRASK = 7EH ("Test™)

The recommended use of the IMASK argusent is the following.

A, IMASK = 0 {"Post-Hortea” or *Trace”)
This causes displaying all imstructions either in static (RUN=0)
or dynamic mode (RUN = 1 or 33,
It is the principal vse of the Disasseabler.

B, IWABK = 7FH  {"Branch®)
This causes displaying only branch and possibly “suspicipus®
instructions {the last being probably extremely rarel. ’

as not used {see ites & above). o

This mask in & dynamic sode {RUN = § or 3} is intended fer
progras flow trace.

£. IMABK = 1 {"Branch list")

This in a static sode (RUN=0) may be used to list all branches
of a progras to have a short list before starting in the
"Branch" aocde,

Using IMASK=! in a dynamic aode is not recomsended as an
inadeissible instruction may have a serious impact on a progras
execution, including a change of execution sequence. 5till see
point E below,

This in a dynamic mode (RUN = 1 or 3) causes a silent but
tontrolled execution of a program, with only “suspicious®
instructions listed. ;
A conscientious user may in this way check a néw or damaged
rogram. Lopking for "suspicious® instructions in a static mede
-{RUN=0) may be of sese use after a progras failure (this weuld
be a real ’post-aortes’ analysis!), The user must only be ’
careful not to take data, if they are interaingled with )
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other infersatien, £.g9. a diagnestic warning, All the data
displayed describe the prograsm state immediately before the
instruction is execubed. °

This mode is intended for program execution tracing.

REG5=0 Program registers are not displayed,

REBS=1 In the dynamic sode and if the current instruciion is not
gasked out, the progras registers taken from _registers_
are displayed. ,

REGS flag is irrelevant in the static sode - the registers are
never displayed.

IHASK byte specifies on its bits the kinds of instructions which
are to be displayed whether in static or dynamic acde.

IHABK = 0 peans that all imstructions are to be displayed in the
form defined by the RUN value.
This is a normal static or dynasic acde,

IHASK # 0 means that the curvent instruction is to be displayed
{accerding to RUN) only if it belongs to a class
indicated by any IMASK bit equal to {.

The instruction classes are assigned to IMASK bits as follows:
Bit Name Class contenis

¢ Brn Branch instructions i.e. those that change the execuiion
sequence: juap {unconditiomal or conditiomall, LODP-type
instructions, call, return, interrupt and return fros
interrupt imstructions.

1 b4kB  Instructions that cross or attain 64kB block limit
2 nstd ‘“Nomstandard instructioms

3 Invf  Invalid fors insiructions

5 17 Kot used instruction codes

3 £8b B02Ba {iAPX 286) instructions

& 186  B0O1B&, BOIBB {iAPX 1B&, 1BB) insiructions

7 Wone Esply class {no display).

The bits 1-6 represent “suspicious® instructions which may be, but
not necessarily are wrong. They are defined in the NOTE 2.

The figure below depicts the HODE word.

full static display from point A, bul then the data are easier
" discerned by the context).

Altogether, this mask seess to be of little use since, first -

prograns created by standard compilers will have no "suspicious” |

instructions at all, and second - a program can be damaged in

many ways without creating "suspicious’ instructions. 0

E. Hasking out 1Bb, 235, nonstandard or even not used imstructions
in the "Branch® or "Test® sode may be useful if a higher rank
processer or a particular cospiler/assesbler {(generatin .
nenstandard but otherwise correct instructions) is used,

F. IMASK = BOH {“"Ho display")
None instructions are displayed, only the unbuff_ is filled ando
Al and ulinct_ {(=0) are set. The user may act in any way.

NOTE 4 {The Disassesbler’s By-producis)

The Disassesbler defines in codeseg two C-callable NEAR procedures -
for binary to hexadecimal conversion, which may be used by the :
calling prograsm.

uhex2_ (h2,pi) subroutine converts the less significant byte (hglph
of stack word to 2 hexadecimal ASCII characters in DS:pi.
pi is a NEAR pointer to the result i.e. an offset of a var-
iable in a segment addressed with DS, D5 can hold any value@
On entry to uhex2_ the stack top contents must be as follows |
[T f&, ¥xhd, pi. #

uhexh_ thé,pi)  subroutine converts a word {(h4) froa stack to &
hesadecimal ASCID characters in DS:pi (pi and DS as above).
On entry to uhexd_ the stack top contents sust be as follows

0.... iPy b4y pi. Q

Both procedures desiroy AL,BX,CY,DY and DI register contents. Dther -
registers are unchanged. The arguments remain unchanged on stack.

The procedures may be too called in assembly language. OE-;
E.g. hen2  may be called with: e
KOV AX, OFFSET pi  iDestinatipn address 5 page
?1PBLI Hnmre Byte t i ‘;
W AL, b sByte to conver
PUSH AY ' :
CALL uhexp ;Result in DS:pi,pi+l. AL,BX,CX,DX,DI desir.

ADD 3P, 47

jDiscard the arguments
¥z THE END ##¢

e B T
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+ THE 80184 DISASSEMBLER. Versioen

The 80184 Disassembler is a program that, given a memory address,
decodes and displays or prints an Intel 80184/80188 instruction
stored at that address.

The Disassembler is a set of procedures written in Intel BOBA
assesbly language, of which two are to be exiernally ralled for the
purpose of disasseably: unass_, the actual disasseabler, and unin_,
the initiator. Both procedures can be called in AZTEC T or BOBS
agseably language.

The Disassembler can work in two principal modes: static, when it
is required to disasseable an instruction of memory centents, and
dynamic, when if is called to disassemble an instruction which is
abuut to execute. In the second case more information may be
phiained.

The instruction to be disassesbled will be called here the
current instruction. An 80186 instruction comsists of a basic or
main instruction {that can exist independently) and possibly of one
or more prefives, that precede the basic imstruction. Beth prefizes
and basic instructions are termed here elesentary instructions.

HEMORY ARD REGISTER USE

In this version the 'small® memcry aodel applies. This means:

# The Disassesbler defines only one code segment, named codeseq,
and one variable datz segeent, nased dataseg. Disassembler
constants are stored within :odes%ag

# Calls to unin_ and unass_ must be KEAR calls within codeseg.

# DS register on entry o the unass_ must address calling
program’s variable data segaent, named dataseg.

This version of the Disassembler occupies about 4kB memory in
codeseg and about 130B in dataseg.

The Disasseabler uses the calling progras’s stack, addressed with
current 55:8PF values. It requires about 30 words on stack (this
includes a reasonable margin).

The Disassesbler may be siored in read-only semory. The
Disassembler’s variables are initialized either by the unin_ or
gach time the umass_ is ralled.

The Disasseabler Bust not be sisulianecusly used by concurrent
prograns.

On return from the unass_ the CS,D5,E5,85,5F and BF register
contents are unchanged. It 7is sore than necessary for a caller
progran assuged in AZTEC C language. Other register contents shpuld
be considered desiroyed.

On return from the unin_ only AX conents are destroyed.

INTERFACE TO THE CALLING PROGRAM

The Disassesbler is assumed to be linked to and invoked by
a Debugger or a aicrocosputer’s Monitor progras, It has been
designed for the SIRTOS Monitor, which was written in AZTEC C.
In all that fellows the ferm "Honiter® means the calling program.
~ The Moniter too musi define dataseq and codeseq segments, which
are to be combined with the Disassesbler’s.

The Disassesbler uses the following external cbjects, which the
Honitor must supply as PUBLICs:

1. Data in the dataseg addressed with DS register value:

_registers_ (WORD array) whem unass_ is called in a dynamic mode,
sust contain this sequence of 14 register contents:
QX,BX;CX:DX;DI)SI}BP;SPySS)ES’DB){:SQIP)f}.agE.

This must define the traced program state just before
the cgﬂgent instruction {pointed to with C5:1P) is
execufed.

segn_ (HORD variable) when unass_ is called in stalic scde, sust
contain the current instruction’s segeeni address.

offs_ (WORD variable) in static mode must contain the current
instruction’s offset relatively to sega_ value.

hnlsq_ {BYTE sequence) must contain a sequence of characters that
when sent to the disasseably output device aakes if do a
"hard new line®. The hnlsg_ sust contain one line feed (LF)
character and it must end with a 0 {null bytel.
The hnlsq_ should positicn the curser inm a definite spot of
the screen, preferably in the bottos left hand corner,
independently of where the traced program {or a concurrent
pne) might have put it. Following that the screen image
should be pushed one line up.
For MERA 7953 N screen display monifor {manufactured by
MERA-ELZAR) the hnlsg_ may be defined in assembly language
a5z
hnlsq_ DB 32, 3o,

27, 89, 55, 38, {3, 10, 0

e P rEEARe M R LR

The figure below depicts the MODE word.

: J HREK i RUN :1‘i§m
o

§ 3 2 1 017 .

IS

L7 4 2 1 00
NorelLEAV! 2861 7771 InvTinstd |66k Brnd 0 1.....! O !REGS! wn"\';,

il
Y

5 1% 13 18 i1 10 9 B 7 e 24
Moo D E

Procedure output
The current instruction, if it isn’t masked oul, is displayed on
dizassesbly cubpul device. "
On teturn fros the unass_ in any correct mode
AX register specifies the Full length of the current instructien
{including any prefizesl,

ulinct_ contains the nusber of lines having been displayed by
this call, and
unbuff contains the basic instructien in readable ASCIT for

The unbuff_ is filled whether the instruction was displayed or notl.
If the sode required is inadmissible {noi used bits in MODE are
not equal to 0) the unass_ does nothing useful and returns AX=G.
ulinct_ and unbuff_  are unchanged.
The input MODE argusent resains on stack according to language C
talling convention.

HOTE 1 (Calling The unass_ In The Static Mode)

. f prograg calling the unass_ with DYN=0 is assumed to aake use |
of the returned instruction Iengih. If multiple instructions are o™
be disassembled, the caller should add the lemgth to the current
instruction pointer, contained in offs_, thus peinting to a

following instruction in semory. p

In dynamic modes {DYN=1) the addresses of executed instructions ar
normally generated by processor’s interrupt systes.

ROTE 2 ("Suspicious® Instructions And Their Diagnostics)

1. 64kB bleck limit

The Disassesbier fetches instructions on byte by byte basis.
If an instruction is crossed by 44kB code segeent limit, the rest
is fetched fros the beginning of the same segmeni. When fetching
data in & dynamic mode, the Disassembler reduces by &4k (wraps)
pffzets that attain or exceed &4k, Data words are fetched in words
{not in bytes) and it depends on the processor {B0B6/B0BE,
80186780188 or BOPB4) what happens if a word is accessed at offsed
FFFFH. Also, different processors may differently react on
instructions crossed by 64kB boundary. 5y

If the Disassembler, working in any mode, finds that the currentg
instruction vielates a 44kB segsent limit it first displays the
warning sessage:

*peebkd G4KB limit. Unceriain resulty’

and then {if it is still working ai all) the offending instructicngly
In standard uses {without masking) the message immediately precedes™
the instruction line. In masked dynasic modes the message precedes
the registers {if reguired) and the instruciion line, -

The fors of the message does not depend of which segment hnundary‘
is rrossed, i.e. if it is a code, data, stack or exira segment, or -
possibly mcre than one. '

The 54kB bourdary may be discovered by the Disassembler after an'
instruction or in the sigdle of a sultibyte instruction or datum
{not ‘after a datua). In two cases the b4k block limit is signalled
before a datum {a dynamic mode is assumed):

1) if an offset cospuied as a sus of three positive coaponents i.eO
hase + index + displacesent is >= &bk, and

2) in the case of XLAT instruction if the addition of user’s BX and
AL registers yields a carry fas BX value being translate table =
address, if near te &5k, is not takem for negativel.

&4kR limit is alsp signalled for stack operatioms, namely if &

PUSH-type instructicn is going to push on the stack more bytes than Rt

there is the space left to the stack segment base (i.e. more than

is the current 57 value), or if a POP-type instruction is about to™™

take more bytes than there are on the stack up to its &4kB liait

{5P is going o rise zbove &4k},

f special case exisis if a progras is going to execute 3 PUSH-typ

(PUSH, PUSHF, CALL, INT or INTO) instruction while user’s 3P=0, .

The standard message, quoied above, should be understood as fonc»wg{

a, If GP iz really at the beginning of the stack segment, the user
is warned that he/she is going to loose the whole stack and the‘
first pushed value will go te (55:FFFE) word.

b. If 5P=0 means actually 1000CH (the botiom of 54kB lomg sta
segeent) the imstruction is correct, but our stack top cpjenys -
display, taken frea 53:0 is cbviously net, and the warning

should be referred to it. e
A Y Lhanh blamb. Fer. %o % blamke PR AE. Bl o e e e
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Two leading blanks are let to be "swallowed” by ancther Est

sequence possibly interrupted by our program. Esc Y77
gositians the curser in line 23 (55-32), colusn O (32-32).
R {carriage return), here superflueus, is for a terminal
that didn’t understand Esc Y7 7. LF pushes the screen
picture, :

If the output device doesn’t allow for cursor positioning,
the hnlsq_ sheuld be reduced to a "plain new 1ine®, i.e.
CRyLF,D.

In a dynasic mode the Disasseabler issues a "hard new line”
at the beginning of each displayed imstruction. If the
traced progras also sends characters to the sase terainal,
they will be placed in this espty line.

This leading line is counted as ! in ulinct_ (see below).
If the hnlsq_ contains more or less LF characters than one,
the user must accordingly interpret ulinct_.

In a static mode the hnlsq_ is not used.

2, C-rallable wstring_ procedure contained in the codeseg.

wstring_ {ptr)  shall be a NEAR procedure thal writes a string
of characters on the disassesbly output device.
ptr is a word argusent on stack. It is the siring’s
offset relatively to the current DS value. DS register
pn input to wstring_ may be set by unass_ o either
dataseg or codeseg segment address. Therefore the
wstring_ procedure must net access its own variables in
dataseg using input DS value.
The string may contain any characters and it ends with
a 0 (null byte). The Disassembler writes exclusively
either hnlsq_ or full lines, iersinated with LF,CR,0.
In this version the longest output line has 80 byies,
including endin% a.
fccording to C language convention, on return from
wstring_, the arguaent sust remain on stack (its output
value is irrelevant). The (5,55,5P and BP register
contents must be preserved, other may be destroyed.

The Disasseabler defines the following PUBLIC data, contained
in dataseg, which are actually its output argumenis:

ulinct_ {WDRD variable) set to the number of lines of display
citput produced by the last invecation of umass ;

unbuff_ (BYTE array) containing the last disassembled basic
instruction {not a prefix) in ASCII character fora.
unbuff_ is 80 bytes long. Useful information ends with
a LF character. Instruction nase begins in unbuff_+23,

IHVOCATION FORM

# possible form of calling the Disassembler in assembly lanmguage
is as follows.

{1) IRITIATION

CALL upin sHo argupents
This should be called only once, during Memitor initiation lor
after Disassembler leading if the Disassesbler is nonresident).
The Disassembler initializes some internal variables.

{2) DIGABSEMBLY

PUSH mode jaode = RUN,  mode+l = IMASK

CALL umass_ sinput = word arg on stack, output = AX register
por X siiscard the argument

HOY  ilength,nd

Of course, the presence and form of PUSH, POP and WOV instructions
iz purely sysbolic.

Procedure input
Hidden input data sust be supplied in either segs_:offs_ pair or
_registers_ array. hnlsq_ sust too be defined.

e explicit input is a word arquaent on the stack. It will be
called here MODE. The MODE consists of iwo 1-byte bimary arguments:
the less significant (of lower address) RUN, and the more signific-
ant IMASK. Together they specify the mode in which the Disasseabler
will process the current instruction. Their meaning is as follows:

RUN byte on its bits 0 and | defines tws binary flags which we
shall name DYM (bit O) and REBS (bit 1),
Bits 2-7 of RUN are not used and sust be set to O by the caller

D¥N=0 (5tatic mode, "Post-NHories”)
The unass_ disassesbles and displays the current imstruction
if it is not masked out (the description of masking
follows), and veturns instruciion’s length.
This mode is intended for a program measty display.

IYN=1 {(Dynamic moda) -
If the current instruction isn’t sasked out {see below) the
unass_ displays the current values of the progras’s regis-
ters lassuming that REBS=1), then the current imstruction,
wemd addidinme1ly arcrscead apancy lnestinne (3 anvd) OoF CREE

The case of 55kB code segment limil after an eleseniary \previz
or main} instruction is signalled etherwise. The message

et b4kE CS limit here -——--- ’ 5
is displayed after the instruction and it should be ignoered if the:
instruction occupying last bytes of a 64kB block is an effective
branch without return {(for a short jusp the user is advised to
check the target address which say be much farther than 127 bytes

anayl, . o
2. Nonstandard instructions 9 l/’”b

Some imstructicn names may occur with “nstd’ suffix, These origin
from the codes which in principle should not be generated by a
compiler or an assesbler because there are other codes that perfar@
their functions. i
However they have been found to execute cerrectly on an 8084/8088,
like their standard counterparts. It is only an experimental rule.
On IBN with 80284 many of the nonstandard codes block the computer
The sxecution of nonstandard instructions on an 80186/80188
processor has not been checked.

3, Invalid form instructions

Soge instructions may be marked with the ’Invalid fors’ cnment.é?
1t’s & strong warning., Execution of such instructions is undefined.
E.g. indirect far juaps are valid only if the operand is a memory Q
afdress, not a register reference.

4. Not used instruction codes

The todes not used by either BOB&, BO18BA or 80286 processor are Q
disasseabled as 1-byte instructions named 777, with no operand.
If the code in first byte is correct, but its following in the nd
byte (Internal Code, IC} is not used, the name gets the fora
*1777, and the operand decoded from the Bnd and possibly further
bytes is shown,

In fact, even not used instructions may execute in some way.
For instance ! have discovered that the rode Fé together with 2 mtﬁ
used 1C=! is a nonstandard fors of TEST instruction {Fb with 10=0).
The sase with F7, IC=! vs 0. The user is free o experiment.

5. B0PBA {iAPY 284} instructioss

These are BORB&-specific imstructioms. The 80284 processer
executes additionally all BO1B6/B01BB and BOB&/BOBE instructioms.

The disassembly of B02Ba-specific instructions is limited to theu
first byte with instruction name saying '28bcode’ and the cosments &
*1{ =0y 2-5 bytes’.

On an Intel (80854, 8088, 80iB& or BOIAB (iAPX B&, 88, 186 or 1B8)
these cedes should be treated as not used {see ites 4 abovel.

5. LEAVE instruction in dynasic mode when BF ¢ 5P

80186/80188 processor’s LEAVE instruction nmormally releases the
stack fros the current 5P value to the current BP value {which iig ,
gipected to peint to a position deeper on stack, i.e. with higher B
pr at least equal address), and then‘?%?s BP vegister. If the
condition BP »= SP is nol met when LEAVE is about fo execute, the
Disassesbler imserts this comsent in the imstruction line:

*Yarnings BPLSP .

KOTE 3 {Using The IMASK Argument)

o

The recomnended use of the IMASK argusent is the following.

B, IMASK = & ("Ppsi-Hortes” or "Trace")
This causes displaying all instructions either in static (RUN=0
or dynapic amode (RUN = 1 or 31,
It is the principal use of the Disassesbler.

B. IMABK = 7FH {"Branch”) @
This causes displaying only branch and ppssibly "suspicious’
instructions {the last being fruhably extremsely rare). ¢
This mask in a dynamic mede (RUN = 1 or 3) is intended for Q
program Tlow trace. .

O, IMASK =1 {"Branch list®) 4

This in a static sode {RUN=0) may be used to 1ist all branches ‘z
of a progras to have a short list before starting in the
"Branch” mode.
Using IMASK=1 in 2 dynamic mode is not recommended as an i
inadmissible instruction may have & serious impact om a pragram‘
pxecution, including a change of execution sequence. Still see
point E below.

D. IMASK = 7EH {"Test™)

This in a dynamic mode (RUN = | or 3) causes a silent but

controlled execution of a progras, with oply "suspicious”
instructions listed.

A conscientious user say in this way check a new or damaged
rogram. Looking for "suspicicus” instructions in a static mcde
RUN=0) may be of scme use after a program failure {this would

be a real ‘post-series’ analysis!). The user must only be

careful not to take data, if they are intermingled with

instructions, for wrong instructions {this concerns also the 7

_ full ctatic display fros noint &, but then the data are sasipr |
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other inforsation, e.g. 2 diagnostic warning. All the data
displayed describe the program state imsediately before the
instruction is execuled.

This mode is intended for pregras execution tracing.

REGS=0 Program registers are not displayed,

REGS=! In the dynasic mode and if the current instruction is mot
masked out, the program resisters taken from registers_
are displayed.

REBS flag is irrelevant in the static mode - the registers are
never displayed.

IHASK byte specifies on its bits the kinds of instructions which
are to be displayed whether in static or dynasic sode.

IMASK = O means that all instructions are to be displayed in the
form defined by the RUN value.
This is a neraal static or dynasic mode.

IMASK % 0 means that the current instruction is o be displayed
{according to RUN) only if it belengs to & class
indicated by any IMASK bit equal to 1.
The instruction classes are assigned to IMASK bits as follows:

Bit Mame Class contents

0 Brn  Branch instructions i.e. those that change the execuiion
sequence: jusp (unconditiemal or conditionall, LOBP-type
instructions, call, return, inierrupt and return from
interrupt instructions.

1 #4kB Instructions that cross or attain 64kB block limit

2 nstd MNonstandard instructions

3 I  Invalid fors instructions

4 777 HNot used instruction codes

% 285 B0BBA (iAPX 288) imstructions

5 LEAV LEAVE instruction in dynasic sode when BP { 5P
{here in BOB4 version are BO1BS instructions).

7 Home Empty class (no displayl.

The bits 1-4 represent “suspicious” imstructions which may be, but
not necessarily are wrong. They are defined in the NOTE 2.

discerned by the contextl.

Altogether, this mask seess to be of little use since, first -
prograss created by standard compilers will have no "syspicious
instructions at all, and second - a program can'be dasaged in
many ways without creating "suspicicus” instructions.

E. Masking put 284, nonstandard or even not used imstructions
in the *Branch® or "Test” mode may be useful if a higher ramk
processor or & particular compiler/asseabler (generatin
nonstandard but otherwise correct imstructions) is used,

F. IHASK = BOH {"No display™)
Mone instructions are displayed, only the unbuff_ is filled and
A1 and ulinct_ 1=0) are set. The user may act in any way.

NOTE 4 {The Disassesbler’s By-products)

The Disasseabler defines in codeseg twe C-rallable NEAR procedures
for binary to hexadecisal conversion, which may be used by the
calling progras.

{h2,pi) subroutine comverts the less significant bsyte (hE’

of stack word to 2 hexadecisal ASCII characters in DGipi. i
pi is a NEAR pointer tu the result i.e. an offset of 2 vatE B
iable in a se%fent addressed with DS, DS can held any value, .
On entry to uhex2_ the stack top contents sust be as fnllw’g;g‘;
0.... IF, xxh2, pl. TEE

uhexh_ {ht,pi) subroutine converts a word (h4) from stack to b A
hesadecimal ASCII characters in DS:ipi {pi and DS as abovel.
%r entr Ptﬁiyhegh_ the stack top centents must be as follows
1res y Ny Pl

Both procedures destrov AL,BX,CX,D¥ and DI register contents. Diherdgl
reqisters are unchanged. The arguments remain unchanged on stack. ™

uhexd_

The procedures say be too called in asseably language.
E.g. hex2  may be called with:
Hov AY, OFFSET pi  jDestination address

PUSH AX L.
HOV AL, hE Byte te convert -
PUSH AX

CALL uhexe_ sResult in DS:pi.pitl. AL,BX,CY,DX,DI destr.
ADD 5P, & Discard the argusenis

#5%  THE END  #e¢
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0001 0003 0005 4567 0002 0001 0004 0010 24F5 24EE 24E8 5555 0101010101010101
24E8:0012 FFBF9090 777 [BX+9090] D5:9093=4CA1

Kody gsxmme 3084/8088 £3 RET T=3F80
0000 ADD  C[BY+SIL,AL D5:0004=E8 | CACH L5 AlL5P Invalid fors
0101 ADD  [BY+DI1,AX DS10005=1224 | C5C5 D3 AK,BP twvalid forn @5
0202 ADD  AL,[BP+SI] 35:0005<EC | CACA%0 WY DH,50h
0303 ADD  AY,[BP+DI] 55:0006=5688 | C7C79090 MOV D1,30%0h
0404 ADD  AL,D4h ta 1Bhcode Possibily Y1 byte
030590 DD BY,7005h L9 18hcode Possibly *1 byte
04 PUSH  ES A TACA90 RETF  90CAh 57=3F80,8800,7409,C008, 4281 <
07 PP ES 57=3F80 CB RETF 57=3F80, 8800 ;
0808 R [BX+811,EL 15:0006=68 | CC W3 0:000C=1003,2120 4
0909 OR [BY+DI1,CY 05:0005=1224 | CDCD INT  COh 0:0334=0000,0000 4
0ADA i CL,[BF+51] 55:0005<EC | CE INT0 030010=0CA7,0070
0BOB oR CX, [BPeD1] 55:0004=5688 | CF IRET 5T=3F80,8500,74D9 :
0C0C OR AL, 0Ch 1000 REL ALyl :
0D0D30 R AY, 300Dk D104 REL  Ciyd :
0F PUSH LS papa RCL  DLOL Py GBS
OF PBAcude 1f 5o, 2-5 bytes| D303 RCL  BY,CL ol
1010 ADC EBX+SIN,DL 05:0004=E3 | D4D4 3 Z
{111 ADE  [BY+DI1,DY DS10005=1224 | D5D3 ARD
1212 AL DL,[BP+SI] 85:0005<EC | Db 777
1313 ADC DY, [BP+DI 55:0006=54688 | D7 YLAT 05:0004=E8
1414 BC AL, l4h DaD8 ESC 03h,AL Probably BOBT code
151590 ADC  AY,9015h 5909 ESC  OBh,CY Probably B0B7 code @
1h PUSH S8 DADA ESC 13h,0L Probably 8087 code sun
17 PP 55 5T=3F80 DBDE ESC  1BhBY Probably 8087 code
1818 SEE [BX4SI1.BL 05:0004=E8 | DCDC ESC 23h,AH Probably 8087 code
1919 SER [BX+D13,BY 05:0005=1224 | DDOD ESC  2Bh,BP Probably 8087 code 4
181A SER  BL,IBP+SI) 5510005°EC | DEDE ESC  33h,DH Probably 8087 code
1B1B SRR BY,[BP+DI) 55:0006=5688 | DFDF ESC  3Bh,DI Probably B087 code
1TIC 588 AL, iCh EOFD LOOPNE/2 FFF4 FALSE
101090 SRR AX,90iDh E{E LOOPE/Z FFFS TRUE
{E PUSH DS E2ER LOOP  FFF& TRUE
iF POP DS 57=3F80 E3E3 T2 FFEY FALSE
2020 AND  [BX+SI1,AH D5:0004=E8 | E4EH it AL, E4h
2 AND  [BX+DI1,SF DS:0005=1284 | ESES I AX, ESh
page AND AW, [BR5I) 8510005<EC | EbEA QUT  EbhyAL
2323 AND 5P, LBP+DII 55:0006=5488 | E7E7 T E7h.AX
424 AND  AL,2bh EBEBS0 CALL  90FD
252590 AND  A%,5025h E9E990 WP 9OFE
DB bk T i e
2 1 tnsotdecis - V8 el A
20 NOP} & % &f@% bl T I AL.DY
27 DAR £D N A%,
2678 SUB  [BX+SI1,CH D5:0004=E8 | EE T DAL
2929 SUR  [BY+DI1,BP D5:0005=1284 | EF T DY,AX
2624 SUB  CH,IBP+SI) 8510005=EC | FO LOCK
2B2R SUR B, IBP+DI] 5:0006=5688 | FO LOCK
acar SUB  ALy2Ch ) NOP
202090 SUB  AY,502Dh Fi 177
2F £5: F2 REPNE/Z
3 £5: ] REPNE/2
50 NOP 90 NOP
oF DAS F3 REP/E/Z
3030 YR [BY+SI1,DH DS:0004=E8 | F3 REP/E/Z
313 Y0R  [BY+DIN,5! DS:0005=1224 | 90 NOP
3232 Y0R  DH,[BP+5I) 8510005<EC | F4 HLT
3333 YR SI.IBP+DII 8510006=5688 | F3 CHC
3434 Y0R  AL,34h FiFs DIV DH
353590 Y0R  AY,5035h F7F7 piy Ol
35 551 Fa [LC
% i T N
37 ABA FR 871 R i
3838 TP [BX+SI1,BH 05:0004=E8 | FC TLD /]
3939 CF [BY#DI1,DI" D5:0005=1224 | FD 87D . ;
3834 CHP  BH,[BP4SI §510005<EC | FEFE 1 DN Invalid fora
338 g DI,LBP+DI 55:0006=5488 | _FFEF m DI
TN CHP  ALy3Ch Erup[y
303090 CHP AY,303Dh 3080903020 ADD  BYTE FTR [BY+51+30901,90h 05:9094=4C=L
3 15: 3089509090  OR BYTE PIR [BY+D1+30901,90h 15:9095=18
3E DS: 8092909030 ADC  BYTE PTR [BP+51+90901,90 55:9095=5E="f
30 NOP 3098909090 BB BYTE PTR [BP+DI+90901,30h 55:9006=04 -
3F AAg 3084909090 AND  BYTE PTR [51+30901,90h 05:9091=5E="
40 (T 0AD309090 GUB  BYTE PTR [DI+30901,90h 0519092=00
) I X 8084309090 %OR  BYTE PTR [BP+30901,90h 58:9094=88
42 T ) ROBF709030 CHP  BYTE PTR [BX+30901,90h 15:19093=A1 o
43 INC X a12090305090 ADD  WORD PTR [BY+51+30901,9090h D5:9094=1B4L
4% (T 318990909090 OR WORD PTR [BX+DI+30901,3030h 15:9095=8915,
45 N BP 319250903090 ADC  WORD PTR LBP+31+90903,9090h 55:9095=045E4
") e 8l 319890909090 SBB  WORD PTR [BP+DI+90901,90%0k ss:t?ass:sa?@ 't
47 I Bl 814590909090 AND  WORD PTR [51+90301,3090h 05:3091=04%F *
48 DEC A R1AD90909090 SUB  WORD PTR [DI+90901,9030h D5:9092=A10
49 pECL O 81B690303090 Y0R  WORD PTR L[BP+30901,9090h 5819094=SEQE W s
44 DEC DX 31BF30907090 CHP  WORD PTR [BY+90901,9090h D5:9093=4CA1 -3
4B DEC Y 8230909090 ADD  BYTE PTR [BY+31+90501,90 DS:9094=40=L S5E
§C DEC 5P 8289909090  OR nstd BYTE PTR [BX+D1+§0901,90h 15:9095:18 guiit
40 DEC  EP 3292909090 ADC  BYTE PIR [BP+51+490901,0h 5519095=5c ="M
e ner BT | ‘5298909030 SBB  BYTE PTR [BP+DI+90901,70h 5519096=04 -
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g

B QLA Lot



4F DEC Dl ' CLRAGTUTUTY  RNUHSR 2 ia 1 IR Rad B2y

Q 30 FUSH  AX 8280907090  SUB BYTE PTR [D1+9090],90h D5:50%2=04
' 3l pusi  CX 82BA9090%0  ¥DRnstd BYTE PIR [BP+50901,9Ch IZS 58:9074=8R Q ;
ug PUSH DX 82BF9090%0  CHP BYTE PTR [BA+90301,90h D5:9093=A1 -
33 pusH  BX §3809090%0  ADD WORD PTR [BX+51+30901,-70k D5:9094=1840
0 4 PUsH &P 8389909090  OR nstd WORD PTR [BX+DI+30901,-70h 05:9093=8%1
95 PUSH  BP 8392909090  ADC WORD PTR [BF+51+90501,-70h 58:7095=045E
b PUSH 51 8398909050  3BB WORD PTR [BP+DI+30901,-70h 5519094=8304 :
a7 pusH Bl 8344909050  ANDnstd WORD PTR [51+490%01,-70h D5:9091=043E~
0 8 pap A §T=3F80 83AD707090  SUB WORD PTR [DI+30301,-70h 05:9092=A104
39 pop £ §7=3FB0 8385709090  YDRnstd WORD PIR [BP+90903,-70h 55:9094=3E8EW
il il 0 5T=3F80 B3BF309090 CWP WORD PTR [BY+90901,-70h 15:9093=4CA1
38 Fop BX §7=3F80 8C807030 HOV [BX+51+90501,E5 D5:9094=184L -
0 it pop i §T=3F80 BCB9050 HOV [BX+D1+30901,05 15:9095=891
)1 pop BP 5T=3rF80 8C9250%0 Hov [BP+51+90901,55 5581 9095=045E'
) gt pop 51 57=3F80 8CYB9090 Hov [BP+D1+7030],D5 5519096=8304
oF poe i §T=3F30 BCAYG090 HOVnstg [51+90901,E5 05:9091=043E
Q 50 iBbcode Possibly >1 byte| BCAD9090 Hovnstd [DI+90%01,C5 D5:9092=A1044
61 18bcode Possibly »1 byte | 8CB&3090 HOVnstd [BP+90901,55 58:9094=5E25%
b2 {8hcode Possibly »1 byte| BCBF90%0 HoUnstd [BX+90901,DS 05:9093=4CA1 -
63 28bcode 1f so, 2-5 bytes | 8EBOS090 HOV ES,[Bi+51+90%0] 08:5094=1B4E -
Q b4 17 8EB99050 HOV £8, [BX+D1+30%0] 0559095091 Bagit:
] 77 8E922090 MoV 55, [BP+51+9090] 55:9095=043 e
b 117 BE9BR0%0 oy D5, [BP+D1+9030] 55:9096=83 s
7 1117 BER47090 HOVnstd ES,[51+90501 D5:9091=043E
Q &8 1Bscode Possibly > byte} BEADI090 HOvnstd CS,[0I1+9090] D3:%092=A10
&9 18brode ' Possibly >1 byte | BEB&S0%0 HOVnstd 58,[BP+90901 55:9094=5E8
bf 184code Possibly »1 byte| BEBF90%0 HOVnstd DS,[BX+50%0] 18:9093=4CA1
L) 18bcode Possibly 1 byte | 8FBG5030 pop [BY+51+5090] 5T=3F80 05:90%4=1B4C
Q &C 18bcode Possibly ¥l byte| 8FB99090 POPnstd [BX+DI+20%0) §T=3FB0 058:9075=891
4D 18bcede Possibly >1 byte | BF72%0%0 POPnstd [BP+8I+%0%701 §T=3F80 8539095=045E"
of iBbcode Possibly 1 byte| BFFB9090 POPnstd [BP+DI+30901 §7=3r80 55:9096=0304"
& 18brode Possibly > byte | 8FA49030 POPnstd 151490901 87=3F80 08:9091=043E *
Q 7070 18 Q034 FALSE BFAD7030 POPnstd [DI+90%0] 8T=3FB0 DS:9098=A104e
HH ING 0085 TRUE 8FB&7090 FOPnstd [BP+9090] §7=3FB0 55:9094=5EEW
0 7272 JC/3B 0086 TRUE BFBF90%0 POPnstd [BX+9050] §T=3r80 18:7093=40A1
7373 JHC/JRE 0087 FALSE £480309030  HOV BYTE PTR [BX+51+90901,%0h D5:9094=4E=L.
Q 7474 JE/JZ Q084 . TREE 489909030  MOVnstd BYTE PTR [BX+D1+90901,90h 18:9095=18 @&
7575 INE/IRZ 0089 FALSE 492909090  MOVnstd BYTE PTR [BP+51+30901,%0h §5:9095=5k="F
7478 JBE (08A TRUE (498909090 MOVnstd BYTE PTR [BP+D1+90901,90h 85:9096=04
M A 0088 FALSE C5R4909030  MOVnstd BYTE FTR [81+90501,%0h D5:9091=5k=""
@ 7878 J5 008C FALSE [bADI05090  MOVnstd BYTE PTR [DI+30901,90h 15:9092=04 ”.
EEXk 5 goad TRUE L4B5909090  MOVnstd BYTE PTR (BP+30301,90h 58:9094=8R
7h7R JPE {0BE TRUE C4BFI09090  MOVnstd BYTE FTR [BX+90901,90h D5:9093=A!
7878 P8 008F ) FALSE £7809050%070 HOV WORD PTR [BY+51+30901,90%0h 05:5094=134C
Q 7670 i 4050 FALSE 78930909090 HOVnstd WORD PTR [BX+DI+90%01,9090h D5:9073=891
; 787D I6E 0091 TRUE (79290909090 MOVnstd WORD PTR [BP+51+¢90901,5090k 55:9095=045EF
7ETE JLE 4092 TRUE [79890905050 ¥0Vnstd WORD PTR [BP+D1+90901,5090h 55:5096=8304
TFIF 16 0093 FALSE C7A430909090 MOVUnstd WORD PTR [51+90%01,9090h [5:9091=045E
° B0BOT09070  ADD BYTE PTR [BX+51+%0%90]1,90h 05:9094=4C=L | C7AD90907090 MOVnstd WORD PTR [DI1+90901,9030h D5:9092=A101m
818190909090 ADD WORD PTR [BX+DI+90%01,30%0h D5:9095=8918 | 78490909090 MDVnstd WORD PTR [BP+90%01,9090h 55:9094=5E8
8282909030  ADD BYTE PTR [BP+51+30301,90h ©5:9095=5E=" | C7BF30909090 HOVnstd WORD PTR [BX+90901,5030h 1819093=4CA1
8383909050  ADD WORD PTR [BP+DI+90%01,-70h 55:9095=8304 { DOB0S050 ROL BYTE PTR [BX+5I+50901,1 15:2094=4C=L
o 84849090 TEST AL, [81+30%03 D5:9091=3E=" | D0BYI0%0 ROR BYTE PTR [BI+DI+9090],1 15:9095=18
) 85839050 TEST  AX,[DI+30%0] D5:9052=A104 | DO925090 REL BYTE PTR [BR+51+50901,1 55:90953=5E="%" -
B68A9050 KCHE AL, [BR+B0SCT. 55:9094=88 DOFRIOT0 RCR BYTE PTR LBP+DI+50901,1 55:90%a=0@ ¥ N i
87879090 $CHE  AX,[BA+90501 D5:9093=4CA1 | DOR4SCT0 SHL BYTE PTR [51+50%03,1 08:9091=3E=" -3
O 88889090 i [BY+51+90901,CL D5:9094=4C=L | DOAD3030 SHR BYTE PTR [DI1+90903,1 D5:7092=04 & -
89895090 Hov [BX+D1+30%0),L1 D5:9095=8918 | DOBAROTD 1B4code BYTE PTR [BP+90901,1 §5:9074=88
BABATOT0 KOV CL,[BP+5143090] §5:9095=5E=" | DOBF3090 S8R BYTE PTR [BX+90901,1 05:9073=A1
O aB8B90%0 HOV LY, [BP+DI+2090) 55:9095=8304 | D1809050 ROL WORD PTR [BX+51+9090],1 05:9094=184C
Q BCBL9090 Hov [51+90901,C8 D5:9091=043E | D18770%0 ROR WORD PTR [BX+DI+90%01,1 D5:9075=871 jaw
80807050 LEA X, [BI+90%0] D5:9092=A104 § DI927090 REL WORD PTR [BP+51+90901,1 §5:9095=043E9
8EBEF050 Hov LS, [BF+9076] 55:9094=5E8B | D19B9090 RCR WORD PTR [BP+DI1+90901,1 5519094=830%
y 8FaF70%0 POPnstd [BX+50%0] 8T=3F80 D5:9093=4CA1 | D1R49030 SHL WORD PTR [S1+90%03,1 D5:9091=043E -
o 30 nop D1ADR050 SHR HORD PTR [DI+90901,1 [15:9092=R10
91 YOHE  ALLLX D1B6%030 184code WORD PTR [BP+50901,1 55:9094=5LBEW-
92 iCHE ALK D1BF9030 5AR HORD PTR [BR+9090],1 05:5093=4CA)
¥3 iCHE  ANLBY 1280%0%0 ROL BYTE PTR [BX+51+90941,CL D5:9094=40=L _
o 34 iCHE  AX,5P 02899070 ROR BYTE PTR [BY+D1+90901,CL 05:9095=10
3 ICHE  AL,BP 02929090 RCL BYTE PTR [BP+51+90901,CL 58:9095=0E="""
94 XCHB  AX,51 D27870%0 RCR BYTE FTR [BP+DI+70%0],CL 55:9096=04
87 AICHE AL D2R470%0 SHL BYTE PTR [51+90%03,CL D5:9091=5E="
o 38 CEY . DEAD90T0 SHR BYTE PTR [DI+9090],LL D519092=04" 4
7% CeD D2R&3050 1Bbcode BYTE PTR [BP+90%01,CL §5190%4=08 W
994509090 CALL  5090:90%A DERF9050 SAR BYTE PTR [BY+90501,CL 05:3093=A1
9B HALT 13807030 ROL HORD PTR [BA+5149090],CL D5:9094=1840 _
0 3C PUSHF . 13897090 ROR WORD PTR [BX+DI+90901,LL D5:9095=8%1 3
i) FOPF 8T=3FB0 03923030 RCL WORD PTR [BP+51+90901,CL 55:9095=043
IE SAHF 03987050 RER WORD PTR [BP+D1+50903,CL 55:9076=B304 -
F LAHF D3R43090 SHL WORD PTR [8I+90%01,CL D§;9091=043E *
o AOROT0 Hov AL, [50a0] D53 90A0=83 D3AD90%0 SHR WORD FTR LDI+90901,CL D5:9092=A1 (g
ALAIF0 HOV AX,L30A1] D5:70R1=4C3E | D3BATOTO 184code WORD FTR [BP+90901,CL 55:9094=5E8
AZAZS0 HOV [30R21, AL D&:90AR=4C=L | D3BF9090 SAR WORD PTR [BX+30901,LL 015:9093=4CA1
A3R3%70 Hov [70A31,A% D3:90A3=0218 | F4B09090%0 TEST  BYTE PTR [Bi+51+90501,%0h D8:9094=40=1 -
o Ab HOVSB 05:0001=EB8 E5:0002=00 F&89909090 277 BYTE PTR [BX+DI+70901,%0h D8:90953=18
A5 HBVSH D5:0001=00BB  ES:0002=0000 | F6929090 ROT BYTE PTR [BPR+51+5050] 56:9095=3E=%
fi& CHPSE D5:0001=BB E5:0008=00 Fa9B90%0 NEG BYTE PTR [BP+D1+30903 58:9095=04
A7 CHPSH , D5:0001=00BB  ES5:0002=0000 | F&R49090 UL BYTE PIR [51+3090] D8:9091=5k="
o ABAS TERT  AL,ABh F&AD050 IMUL  BYTE PTR [DI1+7030] 115: 5092204
AIAT90 TEST  AX,90A%h FhB670%0 iy BYTE PTR [BR+3030] 558:9074=BR
Af 57058 ES:0002=00 F&BF7030 IDIV  BYTE PTR [BX+3090] 08:9093=A1 -
fB 5705 EB:0002=0000 |F78090909030 TEST  WORD PTR [BX+51+30301,50%0h 05:90%4=1B4C :
o] AC LODSB D5:0001=B8 F78990909090 777 WORD PTR [BX+DI+90901,%090h 05:9095=8%1
AD LODSH D5:0001=008B F7929090 NOT HORD PTR [RP+5I+2090] 5519095=043EF

s opaem __EB:0002=00._ | E79B9030 ___ NEG . HORD PIR [RP+D1+30%01 . _._WMﬁ_iﬁ'gﬂﬂb:ﬂ%‘b
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AF
BOBO
RiBi
BEBE
K3g3
B4BS
BoBa
B&B6
H7B7
BBRA%0
BIB950
BABATO
EBBBZ0
BCBC30
BDBD90
BEBES(
BFBF90
Lo

Ci
£aces

O 0 0 0 0 O © O O

0000000000000000

noy
{B4code
185code
RET

AL, BOh
CL,Bih
0L, Beh
BL,B3k
AH, Béh

. CH,BSh

IH, Boh

BH,B7h

AY,90B0h
£1,508%h
D3, 50BAh
BX,30BBh
5P, 70BCh
BP,70BDh
51,70BEh
b1,70BFh

20C2h

cailpuc=uinl

Possibly } byte
Possibly »1 byte
§7=3F80,8B00,7409,CD0A, 4221

F iR IvIy
F7AD9G50
F78690%0
F7BF90%0
FEBOZ0%0
FEB92050
FER29050
FE9BI030
FEA4T050
FEAD090
FEB&3050
FEBF2090
FFBOT050
FF8779090
FF729050
FF?B90%0
FFR43050
FFAD090
FFB&3090
FFBF90%0

i,
IHUL
Iy
I0IY
IR

DEC
CaLL
CALL Fa
e

IHP FAR
PUSH
177

INC

DEC
CALL

AUNRY PR AT IVIVY
WORD PTR [DI+3090]
WORD PTR [BP+3050]
WORD PTR [BX+90%0]
YTE PTR [BX+51+%0%0]
BYTE PTR [Bi+D1+9090)
BYTE PTR [BR+51+90%0]

R BYTE PTR [BP+DI+30901

BYTE PTR [51+9090]
BYTE PTR [DI+3090]
BYTE PTR [BP+3050]
BYTE PTR [BX+9090]
WORD PTR [BX+51+70%0]
WORD PTR [BX+D1+90901
¥.PTR [BP+51+30%0]

CALL FAR [BP+D1+9090]

JHP
JHP FAR

PLSH
777

WORD PTR [8I+90%0]
[DI+9090]
[BP+20501
[BX+2090]

15:9092=A1048
85:53094=5E8F
05:7093=4CA1
%ﬁizﬁﬁﬁiqﬁfL :
Invalid for Q‘
Invalid fors >
Invalid fors :
Invalid for
Invalid fora
Invalid fors
D5:7094=184C
15:9095=091
85:3095=045E
55:9094=6304,2C7F -
D5:9091=045E
D5:9092=R104,184
58:3094=5EBP%
D5:9093=4CA1
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Al

cx

Dy

Ry B=

I 81

FL =..

. ODITSZ.A.P.C

0001 0003 0005 4547 0002 0001 0004 0080 12BC 1144 1144 0000 £000000000000000

1158:1208 £8040000

0000 Angody g%ggngﬁogblsoma D5:0004=00 CACAY
+ 10004= i} RETF  30CAh 87=74F5,E903,FF58,0607,1874
0101 #0D {BY+D1] ,AX D5:0005=0000] CB RETF BT=74F5’, ES‘OB’ ! ,
0202 A0D AL, [BP+51] 55:0005=00 e INT 3 0:0000=10C3,0D0%1
0303 ADD aY,[RP+D1] §5:0006=000C, CDCD INT Coh 0:0334=0000,0000
OlLOl) A0D AL,08h {E INTO §:0010=0C67,0070
{50550 ADD 81,7005k oF IRET 87=74F5,E903,FF58
0b PUSH  ES DoDo RCL AL,1
07 rop ES ST=74F5 nibl RCL €yl
0808 R [B3+811,CL 05:0004=08 pep2 RCL bL,CL
0707 iR {BX+DI3,CX D5:0005=0000{ D3D3 RCL BX,CL
0R0A oR CL,LBP+51] §5:0005=00 D404 filiti)
0BOB OR CX,[BP4+DI] ' S5:0006=000CF DEDS AAD
§CoC OR AL, 0Ch 6 777
§D0D30 OR AX 900Dk b7 ALAT D5:0004=D7
0F PUSH (S Dang ESC 03h,AL Probably BOB7 code
oF 28brode If so, 2-5 bytes| D909 ESC OBk, CX Probably 8087 code
1010 #00 [BY+513,DL B5:0004=10 DARA ESC 13h,DL Probably 8087 code
1111 Abe [BY+D11,DX D5:0005=0000] DBDR ESC 1Bh,BY Probably 8087 code
1218 A0C DL, [BP+511 £5:0005=00 BCdC E5C 23h,AH Probably 8087 code
1313 ADC DY, [BP+DI] 88:0006=000C| DDDD ESC £8h,BP Probably 8087 code
1414 A0C AL, 14h DEDE. ESC 33h,IH Probably 8087 code
151590 ADC #X,9015h DFDF ESC 3Bh,DI Probably BOB7 code
16 PUBH &5 EQEQ LOOPNE/Z O0R4 Ry
17 pop 58 BT=74F5 ELEL LOOPE/Z 00AS FALEE
1818 S8R {BX+511,BL D5:0004=18 ERE LOOP  00Rb TRUE
1919 SBB [BX+DI1,BX D5:0005=0000] E3E3 JCX2  0O0A7 FALSE
1ALA SRB BL,[BP+51] £5:0005=00 E4ES IN ALE4h
1BiB SBE BY,[BP+D1] 65:0004=000C| ESES N AX,ESh
iCiC SHB ALy1Ch ELES T Ebh,AL
101050 888 AX,901Dh E7E7 put E7h,AX
iE PUSH D5 EBEBTC CaLL  RMAD
iF pop 5 87=T74F5 EJERT0 IHp 914AE
2020 AND [BX+511,AH D5:0004=20= | EAEA%09090 JWP 9090: 20ER
2ial AND [BY+DI1,5F B5:0005=0000| EBEB Jup SHORT O0AF
2eee RRD #H, [RP+51] §5:0005=00 EC N AL,D}
2323 AND SF, [BP+DI] 85:0006=000C| ED N i
chah ARD AL, 24k EE out DX,AL
252590 AND £X,9025h 33 Ut Bi, A%
p %%E L ickodeia T 9w i i
: . ¢ . ‘J‘/ R R
3 Nop {4 Wa. lele 2awse qrephesto %0 NP
27 DAA Fi 777
2828 SuB [BY+513,CH D5:0004=28=1 | FE REPNE/Z
2989 SUB [BX+DI1,BP D5:0005=0000 | F2 REPNE/Z
2h2h SUR CH, LEF451] 55:0005=00 20 NOP
£B2B SUB BF, [BR+DI] 85:0006=000C | F3 REP/E/Z
2cet 5UB ALy2Ch F3 REF/E/Z
2n2b9¢0 SUB Ax,9020h 30 NOP
2E £5: F4- HLT
2k £5: F3 CHC
20 NGP F&Fh DIy DH
2F RS FiF? Yy M
3030 10R {BX+511,DH D5:0004=30=0 | FB gL
3 X0R {BY{+D11,51 B5:0005=0000 | F9 51C
3232 X0R DH, [BP+511 85:0005=00 Fh CLI
3333 L0R 81,BP+D1] 85:0006=000C | FB 8T1 .
3434 X0R AL, 34h FC CLD
353590 X0R £Y¥,9035h FD 57D )
36 55: FEFE 77? BH Invalid fora
36 85: FFFF 777 Bl
9% NOP Gru‘pRy
37 AAR 8080509090  ADD BYTE PTR [BX+B1+30901,90h D5:90%4=FE
3838 cup [BX+511,BH 15:0004=38=8 | 8089707090 OR BYTE PTR [B{+DI+90901,90h D5:9095=04
3939 cHp [BX+D13,D1 15:0005=0000 | 8092909090 ADC BYTE PTR [BP+51+90901,70h 55:9095=00
3A3A chp BH,[BP+S1] 55:0005=00 B0O9ET09090  5BB BYTE PTR [BP+DI+90901,%Ch 85:7096=00
3838 che B1,1BP+DI] 85:0006=000C | BOA4709090  AND BYTE PTR [51+90901,90k D5:9091=88
3C30 cHp AL,3Ch 8040309020 SUB BYTE PTR [DI+90901,%0h D5:30%2=27="
303090 CHP AX,9030h BOBLR0T070  IOR RYTE PTR [BP+90901,90h 85:7094=00
3E D5: B0BF209090 CWP BYTE PTR [BX+70%0],30h D5:9093=7C=}
I 5: 818090909090 ADD WORD PTR [BY+51+90%01,9090h BS:9094=06FE
%0 KOP 818990709090 OR HORD PTR [RY+DI+90901,9090h D5:3095=7006
3F AfS 819250709090 ADC HORD PTR [BP+51+90501,309Ch 85:9095=0000
40 INC ] 819870909090 5RR WORD PTR [BR+DI+90901,30%0h 55:9095=0000
41 INC X 814470909090 AND WORD PTR [51+90901,%090h D5:5091=2788
42 INC DX B1ADZ070%090 SUB WORD PTR [DI+90301,90%0h D&:9092=7C27
43 INC BX ’ B{BA50709070 XOR WORD PTR [BP+90%01,9090h £5:9094=0000
4k INC gp B1BFG090%0%0 CHP WORD PTR [BY+50901,9090h D5:3093=FE7C
43 INC BP 8280909090  ADD BYTE PTR [BY+51490901,90h D5:90%4=FE gHEH
b4 INC 51 9289909090  OR nstd BYTE PYR [BX+D1+30301,70h D5:9095= 06
47 INC i3 8292509090 ADC BYTE PTR [BP+51+90901,%0h 85:9095=
43 BEC Al 8298909050 SRR BYTE PIR [BP+DI+90901,%0h SS:?O%=O0
9 DEC £X 8204909050  ANDmstd BYTE PTR [51490901,%0h D5:3091=08
4 DEC 134 82AD9090%0  SUB BYTE PTR IDI+90901,90h D5:9092=07="
43 DEC BX 8284909090  XORnstd BYTE PTR [BP+50901,90h 55:9094=00
4L BEC sp 82BF70909C CWP YTE PTR [BX+90901,90h D5:9093=7C=}
e MR ] oaonanonon ADD WORD PTR [BX+SI+9090],-70h ~ DB19094=04FE

ENTER

0004h,00h

Lol ROMKGMRS  horeuns
QOTAH. ng,&o &W% Pocone 2 B%"Q EAVICIE v—&¢ Jo GE.

BP 5P 55 ES
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o
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ST=74F5
5T=74F5
8T=74F3
BT=74F3
ST=74F3
8T=74F5
ST=74F5
8T=74F5

§T=T4F5,E903,FF38,0607, 1274
55:FF95=4400,4353
If so, 2-5 bytes

BP,WORD PTR [BY+DI-701,%090h

+5hh
BR,MORD PTR [BP+DI-701,-70h

4E DEC 81
4F DEC Bl
50 PusH A
a1 pusk  CX

2 PUSH DX
53 PUsH B
54 PUSH 5P
55 PUSH  BP
ob PUsH &I
57 PUSH DI
58 POP YA
39 pOp CX
Sk poP DY
5B PO BX
5C ropP 5P
50 pop BP
SE POP 81
5F pop Bl
&0 PUSHA

41 POPA

426290 BOUND 5P, [BP+5I-70}
43 g8bcode

&4 717

b3 771

b4 717

67 717

485890 PUSH  906Bh
£9695090%0 IMUL

LA PUSH
5R6B090 IniL

& INSR

6D INGH

&€ GUT5B

&F ouTSH

707¢ 30 0134
7171 JND 0133
7272 JL/IB 0136
7373 INC/IAE 0137
74 JE/IZ 0138
7575 INESINZ 0139
7676 JRE 0134
7777 JA 0138
7878 15 013
7879 INS 0130
Ta7h JFE 013
7878 JP3 013F
77 L 0140
707D JGE 0141
TE7E JLE 0142
TFIF I8

8080999090  ADD
818190909050 ADD
828290909 ADD
8383909090  ADD

D5:0001=00
D5:0001=6%00

0143

BYTE PIR [BX+51+90301,3Ch
WORD PTR [BY+D149090],90%0h
BYTE PR [BR+51+90901,50h
WORD PTR [BP+DI+90903,-70h

84849050 TEST AL, LB1+9090]
858550790 TEST A, [DI+5090]
85857050 ACHE AL, [BP+90301
87877090 XCHE  AX,[BX+3090]
88839070 HOV [B{+81+90903,CL
89899090 Hov [BX+D1+9090],EX
BABATONO HOV L, (BP+5149050)
B8BBB7090 HOV X, [BP+DI+3050]
8CBL90%0 Hov [51+90901,L5
80807090 LEA £, [DI+30%0]
BEBER030 Hov £8,[BP+2030]
8FOF7690 POPnstd [BY+90%0]

90 HoP

94 ICHE  AKLCK

92 YCHE  AX.DX

93 ICHE  AX,BX

94 ACHE  AY,5P

35 ICHE  AY,BP

9% JCHB  AX,SI

97 JCHE  AY,DI

78 h:] ]

79 CWD

9A9A909090 CALL  9090:509A

3B HAIT

5C PUSHF

9D POPF

bl SAHF

IF LAHF

AOAGR0 Hov AL,L70A01
ALALF0 Hov A5, [30A13
AZA230 HoV [30A21,AL
A3A370 Moy [90A31,A%

Al HOVSB

fis MBYSH

fb CHP5R

/7 CHPSH

RBAR JEST  AL,ABh
ATAT%0 TEST  AX,708%h

AR 57038

AR ST05H

AC LODSB

= piarbuiindliy

§T=74F5

§T=74F3

D5:0001=00
D5:0001=7800
D5:0001=00
D5:0001=7300

D5:0001=00

. AAALIDND

D5:FF95=BRIF
B5:FF94=034b

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE

FALSE

TRUE
18:9094=FE
D5:9055=00h
5§5:9093=00
55:2096=0000
D8:9091=88
18:9092=7027
5515094=00
D5:9093=FE7C
08:9094=FE
[5:7093=5006
55190%3=00
55:9056=0000
D5:9091=278R
15:7098=7C27
55:9094=0000
05:9093=FE7C

D8:90R0=EL
D5190A1=ELE3
D8:90R2=EC
D5:90A3=0704
E5:00028=69=1
E5:0002=0069
ES:0008=49=1
ES:0002=0047

ES:0002=4A=]
ES:0002=004A

8389909070
8392309020
8398909050
83/47050%0
83AD903090
83B4907090
83BF5090%0
8C8070%0
8CB93050
8C9230%0
8C9B9070
BCAY7090
8CADR030
BCB67030
8CBF9030
BEB0F050
BEB75090
8ET29050
BE9E050
BEA47070
BEAD3030
8EBAF090
8EBF30%0
8FB090%0
8ra97030
8F9230%0
BFIBY0%0
BFA45090
BFAD050
8FBA7050
BFBF030
£0B09030%0
£089305090
£092909050
CO9B2090%0
COA%909090
COADI050%0
COBAZ09090
COBFR09050
£1807090%0
£1872050%0
£1929050%0
C19R90%090
C1#4509050
C1AD909050
C1B6%03090
L1BF209050
£480909050
£489909090
£692903050
£498%050%0
C6A49090%0
CAADRO50%0
C4BEI09050
CHBF9090%0

£7809090%070 WOV

OR nstd WORD PTR LEA+DI+5U50),~iUn
ADC WORD PTR [BP+5I+90%01,-70h
5BR HORD PTR C[BP+DI+90901,-70h
ANDnstd WORD PTR [51+490901,-70h
5B WORD PTR [DI+90901,-70h
Y0Rnstd WORD PTR [BP+30901,-70h
CHP WORD PTR [BX+90901,-70h
HOV [RX+51+90901,E5

Hov [BX+D1+90903,C5

HOV [BP+51+90501,58

Hov [BP+DI+30901,D5

HOVnstd [S1+90901,ES

HOVnstd [DI1+90901,05

HOVnstd [BP+90%0],55

HOVnstd [BX+90903,08

MoV ES, [BX+51+90%0]

HOV L5, [BX+D1+%090]

Hov 58, [BP+EI+9050]

Hov DS, [BP+D1+3090]

HOVnstd ES,[51430901

HOvnstd C5,[D1+%030]

MDVnstd §5,[BP+30%0)

HOVnstd DS,[BX+3090]

rop [BY+51+90%0] ST=74F3
POPnstd [BY+DI+70%0] ST=74F0
POPnstd [BP+51+49090] BT=74F5
POPnstd [BR+DI+5090] 5T=74F3
POPnstd [51+9090] §T=74F3
POPnstd [D1+3090] 5T=74F3
POPnstd [BP+9030] 8T=74F3
POPnstd [BX+70901 ST=74F5

ROL BYTE PTR [BX+51+90901,50h
ROR BYTE PTR [BX+DI+50%01,90h
REL BYTE PTR LBP+51+90%01,30h
RCR RYTE PTR [BP+D1+90%01,50h
SHL BYTE PIR [51490901,50h
BHR BYTE PTR [DI+90901,90h
SHLnstd BYTE PIR [BP+90903,90h
5AR BYTE PTR [BY+90%01,90h
ROL HORD PTR [E¥+51+90%01,90h
ROR WORD PTR [BX+DI+90901,90h
RCL WORD PTR C[BP+51+90%01,90h
RCR WORD PTR [BP+D1+90901,%0h
SHL WORD PTR [SI+90%01,%0h
SHR HORD PTR L[D1+90901,%0k
SHLnstd WORD PTR [BPF+90903,90h
5AR HORD PTR [BX+90901,50h
MOV BYTE PTR [BX+51+%090]1,%0h
OVnstd BYTE PTR [RX+DI+90901,50h
¥0Vnstd BYTE PTR [BP+51+90901,90h
HDVnstd BYTE PTR [BP+DI+%0%01,%0h
NOVnstd BYTE PTR [51+90501,90h
HOVnstd BYTE PTR [DI+90901,%0h
HOVnstd BYTE PTR [BP30901,30h
MOUnstd BYTE PTR [BX+90%01,50h

78490909090 MDVnstd WORD PTR [51490901,5090h
C7AD90909030 MOVnstd WORD PIR [DI+50901,50%0h
78590909090 MOVnstd WORD PTR [BP+90901,70%0h
C7BF90909090 MOVnstd WORD TR [BX+30501,9090h

00807090
D089530%0
00529070
DO5BF090
DOR4I050
DOAD0R0
DOB69090
DOBF30%0
01809050
01893090
01929050
D19B90%0
D1R43050
D1ADT050
D1B67050
D1BF2090
D2809090
12895030
12929050
D23B70%0
D2A49090
D2AD3050
DEBA7050
D2BF3090
03803050
13899030
13925070
13989050
D3R450%0
D3ADF030
D3B69090

DaBF90%0
CLONDNGAOH

ROL BYTE PTIR [BX+51+30901,1
ROR BYTE #TR [BI+DI+90501,1
REL BYTE PTR [BR+BI+9090],1
RCR BYTE PTR [BP+DI+3090],1
SHL BYTE PTR [51+9090],1
5hR BYTE PTR [DI+90%0],1
SHLnstd BYTE PTR [BP+50901,1
SAR BYTE PTR [R{+50%0],1
ROL WORD PTR [BX+51+9090]1,1
ROR WORD PTR [BY+DI+90%01,1
RCL HORD PTR [BP+5I+3090],1
RCR WORD PTR [BP+DI+30501,1
BhHL WORD PTR [81+90901,1
SHR WORD PTR [DI+30%01,1
SHLnstd WORD PTR [BP+90%01,1

" 88k WORD PTR [BX+§0901,1

ROL BYTE PTR [BY+51+30901,LL
ROR BYTE PTR {BY+DI+9030],LL
RCL BYTE PTR [BP+51+90901,CL
RCR BYTE PTR [BP+DI+30901,CL
SHL BYTE PTR [BI+9090],CL
SHR BYTE PTR [DI+90901,LL
SHinstd BYTE FTR [BP+90%90),LL
SAR BYTE PTR [BY+50903,CL
ROL WORD PTR [BY+51+90901,CL
ROR WORD PTR [BY+DI+90901,CL
REL WORD PTR [BP+51+9090]),LL
RCR WORD PTR [BP+DI+90901,CL
SHL HORD PTR [51+90901,CL
SHR WORD PTR [DI+90903,CL
SHinstd WORD PTR [BP+90901,CL
BAR HORD PTR [BY+90903,LL
TERT  RYTE PTR TRY+81490901.20h

HORD PTR [BX+51+90901,9090h
£78990909090 MOVnstd WORD PTR [BX+DI+20901,9050h
£79290909050 MDVnstd WORD PTR [BP+81+90901,5070h
C79890509090 HOVnstd WORD PTR [BP+DI1+90%01,30%0h

HosTWTa=70vh
585:9095=0000
5519096=0000
D5:9091=078B
D8:9092=7C27
55:9094=0000
08:9093=FE7C
05:9094=00FE
D5:9095=9006
85:9095=0000 .
55:90956=0000
15:5091=2788
05:9092=7027
55:9094=0000
D5:9093=FE7C
D5:5094=04FE
08:5095=1008
5819095=0000
55:90956=0000
05:90%1=2788
DS:9092=7C27
§519094=0000
0559093=FE7L
05:9094=06FE
15:9093=9006
§819095=0000
85:9094=0000
08:9091=273B
05:9092=7(27
5519094=0000
D5:9093=FE7C
05:9094=FE
05:90%3=06
§5:9095=00
§5:9096=00
15:9091=8B
05:9092=27="
58:9094=00
05:9093=70=)
D8:9094=06FE
D5:9093=5006
5819095=0000 -
§3:9096=0000
15:9091=2788
08:9092=7C87
55:9094=0000
D5:9093=FE7C
D5:3094=FF
D5:9095=04
551:9095=00
§5:9096=00
15:9091=88
05:90%8=27="
§8:9094=00
D5:9093=70=}
D5:9094=06F§ B
15:9095=500

5590950000
55:3094=0000
15:9091=278B
DS:9092=7C27
55:9094=0000
05:9093=rE7C @
05:9074=FE
o nain
35:9095=00 ¥
D5:9091=88  °
et
05:9093=7c=1 @
05:9094=06FE
15350959004
55190950000 g
86:9094-0000 B~
D5:9091=2788
15:9092=7C27
85:9094=0000

05:9093=FE7C B
05:9094=FE
15:9095=06

§5:9095=00
55:9094=00

D5:9091=88
D8:9092=07="
5519094=00
D5:3093=7C=!

58:90%6=0000
DS:9091=2788
D8:9092=7C27
5519094=000
D5:9093=FE7CW.
D5 90%=FE
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AE SCASR
AF GCASH
BOBO nov AL,B0h
BiB1 Nov CLyBih
B2B2 Hov DL,E2h
B3B3 Hov BL,Bah
B4B4 nay #H,B4h
BRRS NV £H,Bah
B&Bb6 HoY BH,B6h
B7R7 Hov BH,B7h
BEBATD Moy BY, 9088k
B8990 Moy CX+90R%h
BABR9O 1oy DX, S0BAR
BREES0 MOV BX,90BBh
BCBC9O Hov 8P, 90RCh
BDRBO nov BP,50BDh
BEBEYD Nov 51,70BEh
BFEF90 MOV D1,90BFh
COCo90 ROL AL,90h
C1C190 ROL £Y,90h
L2230 RET 20C2h
£3 RET
Lacs LES AX,5P
CSCS LD AX,BP
CaCs90 Hov DH,%0h
7079090 v D1,9090h
ERe¥ H4ER limit. Unceriain result:
C8C87090 ENTER  70CBh,90h
£9 LEAVE

" ES:10002=0044

51=74F5,E903,FF5B,0607,1274

BT=74F

5
Invalid form
Invalid fora

Warning: BP(SP

vvvvvvvv

F59290%0 NOT
FA9R9050 NEG
F&h490%0 HUL
F&ADI0T0 THUL
F&B65070 oty
F5BF9070 IDIV

F78090909090 TEST
F7897909090%0 217
7929090 NOT

F79B2090 HEG
F7/490%0 HUL
F7RD3030 UL
F7BA9090 v
F78F90%0 InIY
FEB090%0 IRC
FEB9%090 DEC
FE9230%0 CALL
FE9B7030

FEA43090 IHP
FEADR0%0

FEBAF0%0 PUSH
FEBF2030 m
FFBO9090 INC
FF8990%0 DEC
FF9290%0 CALL
FF9B7090

FFA450%0 il
FFAD90%0

FFBA2030 PUSH
FFBF3090 n?

T TERsp00n=hA=1 | FRBE9050%G 777 BYIE FIR (RIFDIFNOF0LTONTT T DEYIOTSEUET Ty

BYTE PTR [BP+5143090]
BYTE PTR [BP+DI+30%01
BYTE FIR [81+5090]
BYTE PTR [DI+%030]
BYTE PTR [BP+5090]
BYTE PTR [RY+3070]
WORD PTR [RX+51+90901,9090h
WORD PTR LBX+DI+30901,%0%0h
WORD PTR [RP+51+9090]
WORD PTR [BP+DI+3050]
WORD PTR [51+3090]
WORD PTR [DI+30%03
HORD PTR [BR+9050]
WORD PTR [BX+90%03
YTE PTR [BX+51+9090]
BYTE PTR [BX+D1+9050]
BYTE PTR [BP+51+90%0]

[ALL FAR BYTE PTR [BP+DI+%0%01

BYTE PTR [51+9090]

IR FAR BYTE PTR [DI+9090]

BYTE PTR [BP+3030]
BYTE PTR [BX+%030]
WORD PTR [BX+51+70%(0]
HORD PTR [BY+DI+3030]
H.PTR [BP+51+3090]

CALL FAR [BP+DI1+90%03

HORD PTR [51+90%0]

IHP FAR [D145090]

[BP+3090]
[B1+90903

55:9096=0000, 00009
D5:9092=7027,06FE

558:9093=00 :
55:7096=00 "’:::
D5:7091=88 =
000
D5:9093=7 =%O;
D5:5094=06FE .
B5:3095=9008
56:57055=000
55:9096=0000 :
D5:7091=2788
B5:9092=7027 i
5819094=000
D5:%9053=FETC
D5:9094=FE
05:9095=05
Invalid for
Invalid fora
Invalid fora
Invalid form
IIn\fall_iﬁd f1'(1r
nvalid fora™
D5:9094=08F8 HY
15:9095=9006
55:9095=000

05:5091=278B

85:9074=0004
D5:9093=FE7CE":




55@000000000000090900000000

0iC4
a1c7

(109
01CH
010D
0104
0104
o1pg

010B
0iEd
QiE7

G1ED
91F1
GiF5
01iF9

O1FD
0201
0205
0209
420D
gzt

0213

T, T, s A T I L

—_— - . i
~abeuwl wt W g 2““’“@“&‘5“6 ;w&wsw\@, N&am@l&gx.

B8 ~——-'R
BE DB

28 DB

8E C3

26t Al 0004
A3 0038 R
2b: Al 0006
A3 003D R

2hr C7 06 0004 0117 R

261 8C OF 0006
81 OF 0035 R G100

8C 15 0041 R
89 24 (03F R
8E 15 002L R
8b 26 0024 R

FF 36 0036 R
FF 36 0032 R
FF 36 0034 R
FF 34 0028 R
FF 35 0030 R
EB 93

£8 0004 00

0217 &0

0218
021n
O21F
ga2
0224
0224
o228

§22B
0231
(1236
0239
023D
0241
0244
0247
(248
024F

gz
0253
(1254
0257
0238
0250
{263
024b
(268
0268

BE 0063 R
42 34 003D R
58 1234

& 36

bh F9

&h FF

83 €4 08

59 06 004D R 2222

4B 06 006D R 44
BR 0002

67 DB 0400

&9 DB 0400

BR 0003

68 DB 05

4B DB 03

&B 83 004D R FF
8B 04 FD

iE

07

BF 006F R

L7 05 bbbb

L7 43 02 abbb
B? 0003

BA 0100

‘F3/ &L

BF 0073 R
£7 5 7777

026F &b

0270
0273
0278
0270
027D
027E

0280
0284
4287
289
]

L1 E3 (2
£1 0 008D R 03
C1 4D FE 10

8D 36 004D R
BA ABCD

2b: &F

&E

EB 87

)
iDyrektywa TRACE WTR (NTR=ilosc insir do sledz)
15tos i DS mpj. Musza byc nadane: 1) _registers_
;2) NTR (domysinie 1), 3) MODTR (poczatkowe 3).
DYRT: MOV BX, dataseg jNa wszelki wypadek
Hov bs, BY
;Chowaj wektor przerwania ! Debuggera w DEBSI:
5ub B, BY

HOV E5,B)
HOV AX, EG:[4]
¥OV DERS, AX
Hov AX, ES:lal
KOV DEBS1+2, AX
Podlacz meja OP1 do przerwania 1:
HOV E5:[43, OFFSET OF1
HOV ES:[6]), C5
OR RFL, O100H ;Ustaw TF=1 we flagach uzytk
1Przejdz na stos uzytkownika:
udv HONSS, 55 jChowaj stos scj (zbedne?)
MOV MONSP, SP
MGV 55, RSS
p MBVtSP; tRSF \ v shslud -
sPrzygotuj stos jak w obsludze przerwania 1:
bUsh BrL

PUSH RCS
PUSH RIP
PUSH REF
PUSH RDS
INP WYKAI ;Wyk akt, a po prz listuj nast imstr
------------------ Instrukcje 184 -—-—--=-m-mm=mmm
imep: ENTER 4,0

UaHA

MOV SI,DFFSET TABL+Z
BOUND 51,DWORD PTR TABL-4
PUSH 12344

PUSH S6H

PUSH -7

PUSH OFFFFH

ADD SF,8

IHUL AX,DANA,2222H

THUL AX,DANA,44H

MOV BY, 2

IHUL BX,BX,400H

THUL BX,400H

MOV BX, 3

IHUL BY,BXs3

IHUL BX,5

TMUL AX,DANA [D11,0FFFFH
IMUL &X,4ORD PTR [511,-3

ASSUME EB: dataseq
PUSH DS
POF ES
MOV D1, OFFSET ZPORTUB
MOV WORD FTR [D11, bbbbH
MOV WORD PTR [DI+21, hG6GH
Hov Ci, 3
Hov DX, 100H

REP INS ZPORTUR, DX
Hov DI, OFFSET 2PORTUS
HOV WORD PTR [D11, 777
INS ZPORTUS, DX

SHL BX,2

ROL DANA,3

ROR WORD PTR IDI-21,1b
POPA

LEAVE

JHP 1185

LEA 51, DANA

HOV DX, OABCDH
QUTS DY, ES:DANA
QUTSE

NP 1186

sBlokada przerw na | instr
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3C2a:01C4 BB163C MoV
3C26:01C7 BEDR Hav
3C26:01C7 2RDB S
3C26:01CB BEC3 HoY
3C26:01CD 26 ES:
3C26:01CE AL0400 Hov

3C26:0101 AI3BOO HOV
AC26:01D4 24 ES:
3C26:01D5 ALOAOO N
302620108 A3ID00 HOV
3C26:01D8 26 ES:
Ac25:01DC C70604001701 MOV
aC24:01E2 25 ES:
3C26:01E3 BLOEOLOO Hov
3Ceh:01E7 B10E36000001 OR
3C2a:01ED BL1A4100 HOV
3C26:01F1 B9263F00 HOV
3C26:01F5 BEIA2C00 MOV
3C24:01F9 BE2HZAG0 MOV
3C26:01FD FF363600 PUSH
aC26:0201 FF363200 PUSH
3C26:0203 FF363500 PUSH
3C26:0207 FF362800 PUSH
3C26:020D FF363000 PUSH

3C26:0211 ERG3 JHP
3C26:0213 CBOL0000 ENTER
3ce6:0217 60 PUSHA
3C26:0218 BES30O HOv
3C26:021B 42365000 BOURD
aCea:021F 683412 PUSH
3C24:0222 HASH PUSH
3C26:022% 6AFT PUSH
AC26:0026 BAFF PUSH

32610228 B3L40B ADD
3c26:0228 490440002222 THUL
3C26:0231 6B0KGDOOLL  IMUL
3C24:0236 BRO20G HOV
3C26:0839 65180004 IHUL

3C26:0230 67DBOOGY THUL
3c26:0241 BRO30O i
3C2h:0244 HBDBOT THUL
3025630247 6EDROS THUL
3C26:074A bBASLDOOFF  IMUL
IC26:004F LRBO4FD IHuL
3C2s:0852 IE PUSH
ac2s:0253 07 rop
3C26:0854 BFGFO0 Hov

302610257 C7036666 HOV
3C26:0208 C745026666 MOV

3C26:0260 B70300 Hov
3C26:0263 BAOOOH iy
3Ce6:0206 F3 REP/E/Z
3C24:0267 AC INSE
3C26:0268 BF7500 HOV
3C2a:026R CT057777 Hov
3C2A:026F 4D INGH
362410270 C1E302 SHL

3024:0273 T1066D0003  ROL
3C26:0278 CI4DFELO RBR

3C26:027C 61 FOPA
3C26:0270 L9 LEAVE
3C26:027E £B93 e
3C26:0280 BD36ADOO LER
3C86:0284 BACDAB HOV
3C26:0287 26 EG:
3C26:0288 6F OUTEH
3C24:028% &E QU158
3C26:0284 ERBY JHP

ve. PTRRR

w-;jgmw&&ww

BY,3C1ah
1g,B)
BX,BX
ES,BY

AY, 100041
(00381, 6%

AX,L0004]
[003D1,A%

HORD PTR [00041,0117h

{00041,L5
HORD PTR [00351,0100h
100413,585
[003F1,5P
58,[002C]
5, [00241
100361
[0032]
{00343
[0028]
£00303
SHORT G1Ab
0004h,00h

51,0063h
51,0003D]
1234h
+ibh
~07h
~{1h

5P, +08h
AX,HORD PTR [006D],2222h
#¥,HORD PTR [0G6D1,+44h
BY,0002h

BX,BX, 0400k

B, BX,0400h

B3, 0003h

BY, 8%, +05h

B, BY, +05h

AX,HORD PTR [DI+0GAD1,-01h
#%,4ORD PTR [513,-03h

bg

ES

D1,006Fh

WGRD PTR [D11,4666h

WORD PTR [DI+08] bbbbh
LX, 0003k

D¥,0100h

DI,0075h
HORD FIR [D11,7777h

BX,02h
WORD FTR [00&D1,03h
WORD PTR [DI-02]1,10h

SHORT 0213
81,1006D]
DX,ABCDR

SHORT 0213

e emmmr L ome o mmwa o o lEnaann o
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_ Llogrude & — Pl N . = sy 2 20,5
2 e BARC lrg ¢ 3026 . TRY® = €ood W.
‘:’ -4
AY=0000 BX=0000 C¥=1A57 D¥=0000 5P=0080 BP=0000 5I=2SAC DI=20A4
D5=25AC ES=2594 55=25A4 [5=25BS 1IP=0033 NV UP EI PL ZR AC PE NC
) 258930033 EBO300 LaLL 0039 .
-g-gsi7e O &0 :
~g £519a § 60
-g =4t 36
@ 4 29RC: 0012 OF 286cnde If soy 2-5 byles
29AC: 0042 &0 iBacode Pessibly »1 byte
a5aC:0012 61 {8bcode Possibly > byte
i Q 23aC:0012 62 186code Possibly X1 byte
25AC:0012 63 286code - If 50, 2-3 byles
25RC:0012 68 184code Possibly 1 byle
23AC:0012 59 1B&code Possibly »! byte
o 23AC:0012 of 1Bacode Possibly >1 byte
25AC30012 6B 184cede Possibly 1 byle
25AC:0012 &C 18bcode Possibly 1 byle
' 23AC:0012 6D 1Bbcode Possibly 1 byle
) Q 23AC10042 &E {Bhcode Pussibly 1 byte
2SAC:0012 &F 1B6code Possibly »1 hyte
25AC:0012 CO 1Bbcode Possibly 1 byle
2oals00i2 . 1Bbrede Possibly ¥i byle
25AC:0012 €8 186code. Possibly »1 byte
o 2230012 C9 {gbrode Pissibly )1 byte
25AC: 0012 DOBAROT0 184code BYTE PTR [BP+90%01,1 inee
25AC: 0012 DIB6T030 1B4code WORD PTR [BP+90901,1 sens
254010012 D2BAIOT0 184cede BYTE PTR [BP+90%01,CL coes
‘:’ 25AC:0042 D3BATORD 1BAcode WORD PTR L[BP+90%01,IL rene

o

A BY CY DY Dl SI B S S5 ES DS FL =....0D1T8Z.A.F.C
0001 0003 0005 4547 0002 0001 0004 0010 239 25AC 25AC 5555 0101010101010101

s 2eACs0012 FFEF9030 777 [BX+9090 D3:3093=A2h1
AY=0006 BY=0004 CH=3F3F Di=0003 SP=0080 BP=0000 51=0000 DI=00C7
D5=D%AC EG=3594 5G=PSA4 [S=SE9 1P=0036 NV UP EI PL ZR MA PE NC

Q 2RE9:0036 90 NOP
q

Q

O

L)

o

0 | 59

| R T R
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AX BX CX Dt DI 51 BP S8 85 E§ D5 FL =....0DITSZ.A.P.C
4001 0003 0005 4567 0002 0001 0004 00BG BSAC 23B4 25B4 0000 0000000000000000
2aC4:0213 CB040000 ERTER  0004h,00h

Y BX Cf DX DI 51 BP 5P S8 EE D5 FL =....0DITSZ.A.P.C
0001 0003 0005 4567 0002 0001 Q07E 007A 25AC 25B4 25B4 0102 0000000100000010
250410217 60 PUSHA 5T=0213,23C4,0004

CAY BY CX DY DI 51 BP S S5 ES D5 FL =....0DITSZ.A.P.C

0001 0003 0005 4367 0002 0001 007E 00AR 25AC 25B4 23B4 0102 0000000100000010
25C4:0218 RE6300 Hov 51,0063h

A BY CY Dx DI 51 BP 5P B85 ES5 D8 FL =....0DITSZ.A.P.C
0001 0003 0005 4557 0002 0043 007E 0064 25AC 25B4 25B4 0102 0000000100000010
250420211 62365000 BOUND  51,[003D] D3:0050=0041,006D

X BX CY DY DI 51 BP SP B85 ES D5 FL =....0DITSZ.A.F.C
0001 0003 0005 4567 0002 0063 007E 004 25AC 25B4 25B4 0102 0000000100000010
2aC4:021F 6B3412 PUSH 1234k 8T=0002,0001,007E,0074,0003

pY BY CX DX DI 51 BP S 85 EB D8 FL =....ODITSZ.A.P.L
0001 0003 0005 4567 0002 0043 0Q7E 0068 25AC 25B4 25R4 0102 0000000100000010
25b4:0222 6A36 PUSH  +5bh §7=1234,0002,0001,007E,0074

A BX Cf Dr DI 51 B 8P 85 E5 D5 FL =....0DITSZ.A.P.C
0001 0003 0005 4547 0002 0043 007E 0066 25AC 20B4 23B4 0102 0000000100000010
2aCh:0224 AFY PUSH  -07h 87=0034,1234,0002,0001,007E

AY BY CX DY DI 51 BP S5 55 ES D5 FL =...0DIT5Z.A.P.C
0001 0003 0005 4567 0002 0043 00TE 00A4 25AC 25B4 2384 0102 0000000100000010
250430226 BAFF PUSH  -Dih 87=FFF9,0054,1234,0002,0001

A BY CX DX DI 81 BF & 55 ES DS FL =....0DITSZ.A.P.C
0001 0003 0005 4567 0002 0063 007E (042 25AC 25B4 25B4 0102 0000000100000010
20C4:0228 830408 ADD 8P, +08h ST=FFFF,FFF9,0056,1234,0002

A BY CX DX DI 51 BP SP 55 ES D8 FL =...ODITSZ.A.P.L
0001 0003 0005 4367 0002 0043 QOTE 00&A 25AC 25B4 25B4 0106 0000000100000110
25C4:028B A9065D002222 IMUL  AX,MORD PTR [006D],2222h D5:0060=0003

AY BY X DX DI 51 B S 85 ES D8 FL =.,.ORITSZ.A.P.C
bhbb 0003 0005 4567 0002 0063 007E 006A 23AC 23B4 25B4 0156 0000000101010110
290410231 4BOAAD004G  IMUL  AX,WORD PTR [006D1,+44h 15:006D=0003

AY BX CX DX DI 81 BF SF 85 ES D5 FL =...0DITEZ.A.P.C
Q0CC 0003 0005 4587 0002 0043 O0TE 00AR 25AC 25B4 23R4 0156 0000000101010110
250410236 BROZ0O Hov BX,0002k

Ay B CX Db DBl Bl B S S5 ES DS ,FL=..0DITSZ.A.P.C
00CL 0002 0005 45h7 0002 0043 O0TE 004A 25AC 25R4 25B4 0156 0000000101010110
25C6:0237 69DBO004 IHUL  BY,BX,0400h

AY BY CY DX DI 51 BP 5P 55 ES DS FL =....0BITSZ.A.P.C
0OCC 0800 0005 4347 0002 0043 007E 006R £5AC 25B4 25B4 0156 0000000101010110
23C4:023D A9DBO0OS IMUL  BX,BX,0400h

A BX €Y D DI 51 B 8P 58 ES D5 FL =...0DITSZ.A.P.C
00CL 0000 0005 4547 0002 0063 O0TE 00AA 23AC 25B4 25B4 0913 0000100100010011
25C4:0251 BBO30O Hav BX,0003h

AY BY CY DX DI sl BF S 55 E5 DS FL =...0DITZ.A.P.C
OOCC 0003 0005 4567 0002 0053 007E 006A 25AC 25B4 25B4 0913 0000100100010011
2aC4:0245 HBDBOS IRUL  BX,BX,+03h

A BY CX DX DI 51 B 5S¢ 55 ES D5 FL =.,.0DITBZ.A.P.C
O0CC 00OF 0003 4367 0002 0063 007E 006 25AC 25B4 25B4 0156 0000000101010110
25C4:0247 HBDBOS IRUL  BY,BX,+05h

AY BY CX DX DI 51 BP SP 55 ES D5 FL =...ODITSZ.A.P.C
0L G04B 0005 4557 0002 0063 007E 006A ESAC 25B4 25B4 0156 0000000101010110
25C4:024A 6BBISDOOFF  IMBL  AX,WORD PTR [DI+004D1,-01h D5:006F=4b56

Y BY Cf Dy DI 51 BP SF 88 ES D5 FL =...00ITSZ.A.P.C
9994 0048 0005 4367 0002 0063 O07E O0HA 23AC S5BY 20B4 0196 50000001 10010110
25C4:024F 4BO4FD IMUL A%, MDRD PTR I511,-03h _ D5:0063=0004

AY BY CX DX DI B BF S S5 ES D5 FL =...OBITSZ.A.P.C
FFEE 0048 0005 4567 0002 003 007E 0064 23AC 25B4 23B4 0194 0000000110010110
2aths0252 1E PUSH DS 57=0002,0001,007E,0074,0003

A BXY CX DX DI 81 BP 5P 55 ES DS FL =....0BIT5Z.A.P.C
FFEE 004B 0005 4567 0002 0063 007E 0058 25AC 23B4 25B4 0196 0000000110010110
25C4:0253 07 rop ES 8T=2584,0002,0001,007E,0078

X BY CY DX DI 51 BF SP 55 E5 B8 FL =....0BITSZ.A.P.L
FFEE Q04 0005 4547 0002 0043 007E 006A 23AC 25B4 23B4 0196 0000000110010110
2564102854 BFFO0 Hov BI,006Fh

Ay BY CX DX Dbl 81 B SP 55 ES DS FL =...00IT52.A.P.C
FFEE 004B 0005 4567 006F 0063 007E 004 25AC 25B4 23B4 0196 0000000110010110
250420257 C7036660 Hov HORD PTR [D11,bbb6h D5:006F=b5b8
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A By CY DX DI S1 BP 3P 585 ES D5 FL =....00ITSZ.A.R.C
FFEE 004B 0005 4557 O0AF 0063 0O7E 00&A 25AC 25B4 BSB4 0196 0000000110010110
25C4:025B C745025656 MOV WORD PTR [DI+0R1,bb&h 15100714656

AY BX CX DX DI 81 BP B 55 ES DS FL =....0DITEZ.A.P.C
FFEE 004B 0005 4547 00&F 0063 007E 004A 25AC 25B4 25B4 0196 0000000110010110
25C4:0260 BI0300 HOV CX,0003h

AY BY CY DX DI 51 BP BP 55 ES D5 FL =...0DIT5Z.A.P.C
FFEE 004B 0003 4547 006F 0043 GO7E 00&A 25AC 25B4 25B4 0196 0000000110010110
250420263 BAOOOL HOV b¥, 0100k

A BX Cf DX Bl 51 BP S S8 ES D5 FL =,...0DITSZ.A.P.C
FFEE 0048 0003 0100 00&F 0063 007E 004 2SAC 25B4 25B4 0196 0000000110010110
250410866 F3 REP/E/Z
2504:0267 &L INGB

Y BY CX DY DI 51 BP SP 55 ES D5 FL =...ODITSZ.AP.L
FFEE 004B 0002 0100 0070 0043 007E 004A 23AC 25B4 23B4 0196 0000000110010110
gats:02es F3 PIEIZ
250410267 60 INGB

AY BY €y DX DI 51 BP SP 88 ES D8 FL =...00T5Z.A.P.C
FFEE 0048 0001 0100 0071 0053 007E 0044 2SAC 25B4 25B4 0196 0000000110010110
250430266 F3 REP/E/Z

230420267 &40 INSB

Y BY CX DX DI 51 B 5P 55 ES DS FL =....O0DITSZ.A.P.C
FFEE 004B 0000 0100 0072 0043 007E 0044 25AC 25B4 25B4 0196 0000000110010110
2aC4:0266 F3 REP/ESZ
250510287 4C INSB

Y BY CX DX DI 81 BP SP 55 ES -D8 FL=...0DIT5Z.6.P.C
FFEE 0048 0000 0100 0072 0043 OO7E 0064 25AC 25B4 23B4 0196 0000000110010110
25C4:0268 BF7300 Hov B1,0075h

A BY CY DY DI 51 B SP B85 ES5 D5 FL =...0DITSZ.A.P.C
FFEE 004B 0000 0100 0075 0043 007E 00AA 25AC 25B4 28B4 0196 0000000110010110
25C4:0268 C7057777 ROV HORD PTR [DI1,7777h 05:0075=7777

A BX CY DY DI 51 BP S 585 EB DS FL =...0DITSZ.A.P.D
FFEE 004B 0000 0100 0075 0063 007E 0064 25AC 25B4 23B4 0196 0000000110010110
2504 :086F 8D IH5H

A4 BY CY Dy DI B3I BP SP 55 ES D8 FL =...0DITSZ.A.P.C
FFEE 004B 0000 0100 0077 0043 007E 006A 25AC 25B4 23B4 0196 0000000110010110
25C4:0270 C1E302 SHL BY,02h

A BY CY DX DI 51 B S S5 ES DS FL =...0DITSZ.A.P.C
FFEE 012C 0000 0100 0077 0063 007E 0044 25AC 25B4 25B4 0102 0000000100000010
25C4:0273 C1066D0003  ROL HORD PTR [006D1,03h D8:006D=0003

AY¥ BX CX DX DI 81 BP & 55 ES5 DS FL =...O0DITSZ.A.P.L
FFEE 012C 0000 0100 0077 0043 0Q7E Q04A 2SAC 23B4 25B4 0102 0000000100000010
25C4:0278 CI4DFELD ROR HORD FTR [DI-021,10h D5:0073=FF02

Ay BX CX DX DI 5 B S 85 ES D5 FL =...O0DITSZ.A.F.C
FFEE 012C 0000 0100 0077 0063 007E 0044 25AC 25B4 23B4 0103 0000000100000011
230410278 61 PORA 5T=0002,0001,007E,0074,0003

AY BY Cy DX DI 51 B SP 55 EB DS FL =.,..DOBITSZ.A.P.C
0001 0003 0005 4547 0002 0001 007E 0074 25AC 25B4 23B4 0103 0000000100000011
2aC4:027D LY LEAVE §T=0213,23C4,0004

AY BY CX DX DI 51 B S 588 ES DS FL =,...ODITSZ.A.P.C
0001 0003 0005 4547 0002 0001 0004 00BO 25AC 25B4 25B4 0103 0000000100000011
2504:027E EBF3 JHP SHORT 0213

AY BX CX DX DI 81 BP SF S5 ES DB FL =...ODITSZ.A.P.C
0001 0003 0005 4547 0002 0001 0004 00BO 2SAC 25B4 23B4 0103 0000000100000011
250430213 CB0400G0 ENTER  0004h,00h
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MONITOR UFFHQWGHHFI VYeyate

SRTS >mb
OEO0 3 BEOR BROLGOO

OBO0 s BEOF EGROCF

—Eee g R b - b e Bpeed s

=001 05A7 EBCHO4

OE00 3 OAAT 7D0B

003 OARBS TE06
OHEO00: 0ACH EBRROL

OBO0s00TE THL7
O=O0: 00C8F FFEO
OBOOI0ADL C3
OBO0 s OSEE 740F
OEOD0ECE EBLIFF
OBO0 3 0B3e 70OV
OBO0 s OHED FEEY

OBO0 s 0544 7315

_ S DU RIE e NN = L 30
O - T e - o

MoV

CALL

CALL.
JEE
JNE/INZ
AL
JHE /S IME
JhiF

RET
JE/TE
Call

JL

JHE/ TNE
INE/ THNZ

-@p@#§+~4@@uTﬂkﬂ%*%y+—Naﬁpv~&¢he+—kemr~¥yﬁa

OBO0: O848 740K
OB00: 0560 7406
OBO0: 0568 EGR307
OS00: 0DRB TEHOL
O[O0 0DRG O3
OE00 1 056R EBEA
OFO0 055A O3
OH00: O5CF O3
OO0 13619 O3
0500 023F EBBBOA

OB00 3 OD0OG TIH08

Paad i i el

BRTEY

o Bavas, it | Tt s oamn ol s, on
-1 W W B Y P ) T WY Va T e

JE/ATE

JE/TE

CALd.

INE/ INZ

RET

JME

RET

RET

RET

2ALL

AX S Q004N

OEee

W FEL

OAGF
DARL

OABD
OCS4
OCEF

X

o5Ca

OE20

OE3F

0568

OEGR

OEER

QHRAHS

ODIE

oDgsée

SHORT 0357

QUFA

INE/ZINZ ODLO

ST=0004
5B EO0 ¢ F ar-i by e Nenes BEohes o Type -3t Hedpe -

aT=149F , BF59, 1320

ST=0004, 1328,3612,0004
TRUE
TRUE

1y QSRR 0004

TRUE

ST=05A0, 0004, 1328, 3618, 0004
TRUE

GT=0004 , 1328, 3618, 0004
FALSE

FALSE

Fal.Gk

) e Lo
-« T Wi

TRUE
TRUE

5T=1 820 ,0509 ., 000464, 1388, 3612
TRUE

ST=0%6R 13200507 Q004 , 1388

F=0B0T  O004 « 1 BEE , 3612, 0004

3
3

BT=3618,0004

S5T=083F




