


- Casto je vhodné vyuzit moduly naprogramované a preloze-
né v prekladacich jinych jazyku, v pfipadé programovani
v C typicky v assembleru (z duvodu rychlosti, nizkourov-
noveé obsluhy HW zafizeni, apod.)

- obvykle nutné vede k omezeni (Ci uplnému znemozneni)
prenositelnosti mezi platformami

- presny postup se liSi podle pouzitého prekladace C a take
linkeru (v dokumentaci ke kazdému prekladaci C by mél
byt pfesny postup popsan)

- odlisnosti jsou zejména v modifikatorech volani funkci
(near, far, cdecl, pascal, apod.), v tzv. pamétovém
modelu (flat), praci se zasobnikem (kolik parametru a ja-
kych datovych typu se prfedava subrutinam), atd.

- na dalsich slidech bude problematika demonstrovana na
Open Watcom C/C++ 1.5, tj. muze se liSit od jinych nastroju
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- v Open Watcom assembler wasm

- dulezita je shoda pamétového (memory) modelu hlavniho
programu v C a modulu - model urCuje, jak se adresuje
pamét (jaka je velikost pointeru) a jak je pamet rozdélena
na segmenty

Seg. registr Obvyklé oznaceni segmentu

CS CODE
DS DATA
ES ?

FS ?

- registr CS obsahuje adresu (selektor) segmentu, kde je
kod programu; DS totéz pro data

- linker musi vedet, do kterého segmentu pripojit kterou cast
externiho .OBJ modulu



&

Segmentove registry
’ | Assembly: ntdll (ntdll.d
,4*°* 001B:7C93EDCA RtlInitializeSlistHead+@0005DE0
s ==>HC93EDCA mov eax, +68[ebx]
= [ T17C93EDC3 shr eax,1
= [ 17C93EDC5 and al,B1
= [ TIC93EDC? mov [7C97C1211,al N1:
[ 17C93EDCC  jmp CS:7C921666
{ 1/C93EDD1  mov dword ptr -6Clebpl, 80000000

0

: 0023

0
; ﬂﬂ23‘

. 003B GS: 0000
>

17C93EDDS  jmp CS: /C93EDE1
(1 [CPU registers (Pentiu|¥] |a] EEASRS sy WAL 00000008

EAX:00191EB4 EBX: /FFDBOOO
00000007 EDX:00000080
:00191F48 EDI:00191EB4
:0006FC94 ESP:0006FB24
: /C93EDCO EFL : 00000202

0 M

| Watche:

_..»* Selektor segmentu
(index do tabulky
segmentu - véc OS)

)
. .
P. ﬂ ““‘
“
Z: 0 .
0 s
I: 4"
““
<0 0

ES: 0023 data obecné v jiném

CS- BO1R segmentu nez kod...
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Poj ani tu t nl
oimenovani segmentu, segmentvassemnieru

i Lister - [Ereonadodsmo.oki]
File Edit Options Help

EEEEE :\xxxx\odemo ..cANRNS0S22 GRNNNN: 3F0pd™ NRNRLF°RERNGEYSSHE 1 \xxxx\odemo .c&
N;ENEN, T53D:\SDK\Microsoft Visual Studio\UC98\includeistdio.hBEEENEN-ZENECD
DERDATANBSSETLSEFLATADGROUPE_TEXT{"EN)THERNNNGEREN{ONA-RENCONSTX"ENCANNNNEN

EEECONST2F"EECHENNNENS -NEE DATAI"NECHENENEN ! SHER N N EQSEER"S NN CHEEEpr

f EEscanf ENones N9~ ZENEEERhENEREREREREGEhENNRERNRRNARZFPhANRECERNNEAN <N
§“ﬁtIKBElllthllllﬁl‘:llﬁll{$luﬁ1ﬁlﬁlzﬁﬁf]lﬁllllﬁllllﬁllllﬁllllﬁ$lllﬁ5lll5;
ERR:=EEEEy  REEEEnain SaNaNy” NNNNNENN%dE%d one-bitsENSSHEN cstart EEEEERZcli
E3rANNENZmath387rERNRNZenu387gSHNNL

| ]

-

-
-

- jméno volaneé externi funkce s pridanym
znakem "_’

segment, ktery bude obsahovat externi funkci v assem-
bleru, musi mit jméno 'CODE'-.,

0.'
*

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII"'IIIIIIIIIIIIII

.386 P\

_TEXT SEGMENT BYTE PUBLIC 'CODE'
ASSUME CS: TEXT



Zdrojovy kod v assembleru (styl Intel/MASM)

'IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.

- .386 - .

I TEXT SEGMENT BYTE PUBLIC 'CODE' - tellk”[o_funkcn

= ASSUME CS: TEXT s vidi linker

: public ones orresnrmsnnanes®’ :

E Ones— proc near ‘IIIIIIIIIIIIIII....... ;

: mov cx, 32 ‘= pouziva se pou-
5 xor bx, bx ze 32-bit offset

: Ll Sl =ox 1 < v ramci jednoho
: O K segmentu

E L2 loop L1 pOUZitI' (bez selektoru)

] mov ax, bx vsSeobec- E

: re(ti nych registrd

u en n v 4 u

P Ones = je bezpeéné, :

= TEXT ends p[ekladap e

: END pred volanim :

E I EE N EE NN EEEEENEEENEEEEEENEENEEEEEEEENI funkce ulOZI’ |



#include <stdio.h>

extern int ones (int val);

v-..
int main() { "'+ prototyp Fika prekladadi,
int x; jak nalozit s obsahem
registru a zasobniku
do { (interpretace parametru)

printf (">") ;
scanft ("sd", &x);
i1if (x)
printf ("$d one-bits\n", ones(x));
} while (x);

return 0;
} = >wasm extfunc.asm

: >wcl386 program.c extfunc.ob]



B Assembly: stacktest?
AA1B: 00401057 main+00000G18

func(l 2. 3} predavani konstant
[ 100401057 mov  ebx, 00000003 ) (hodnotou) je snad-
{ }gggg%ggg nov edxggggggg% né... hodnoty se
mowy edx, icti Nnri
[ 100401066 call e ”{)"'St',p"m°.d°o
~atiurm B obecnych registru
[ 10040106B mov dword ptr —-4lebpl,B0000AO0

}

- pofadi obsazovani obecnych stfadacu:
(i) EAX, (ii) EDX, (iii) EBX, (iv) ECX

- pokud se predavaji promenne, jejich hodnota se taky
umisti do registru, ale zaroven se musi v zasobniku
vytvorit jejich lokalni kopie, aby s nimi mohla funkce
pracovat...
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[ n | Assembly: stacktest
AO1B:0040104B main

int a@ =0, al =1, a2 = 2, a3 = 3, ah = &;

[ 1800401063 mov dword ptr -1l&lebpl, 00000000
[ 180040106A mov dword ptr -18[ebpl, 00000001
[ 1800401071 mov dword ptr -0ClLebpl, 00000002
[ 108401078 mov dword ptr -8lebpl,B00000603
[ 180040107F mov dword ptr -4lebpl, 00000004

func{aB, al, a2, a3, a-‘i];‘

[ 1800401086 mov ' eax,4lebpl . . .
B R N

mov ecx,~8Lebp vznikaiji lokalni
[ 10040108D mov ebx ,-@C[ebp]l KOD] aJv% a 7ch
[ JB0LUTBO0 "‘mov """ | edx,-10[ebp] Opie predanyc
[ 100401093 mov eax,—1hlebpl promennych
[ 100401896 call func

return 8:

= 100401098  mov dword ptr -18lebpl, 00000000

.
*

“+=== kdyZ dojdou obecné stfadace, umistuji se parametry
do zasobniku "odspodu", tj. 1. parametr nejhloubégji...
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Piedavani reainych parametril (nejslozitéjsi pkipad)
n | Assembly: stacktest3

0018 : 004

100401059
100401060
100401067
100401006k

[ 100401075
[ 1004018/8

instrukce

koprocesoru g
80x87 :

- e --..-_-_-..--..-‘I'

[ 10040108/
[ 10040108C

P P p— —

| ]?H&BIHBE

1041 main

double x =
Moy
Moy
mowy
mov
funcix, v):
fld
sub
fstp
fld
sub
fstp
call
fstp
return 0:
Moy

2.9, v =3.9;

dword ptr -14lebpl, 00000000
dword ptr -18[ebpl, 40040000
dword ptr -0Clebpl, 00000000
dword ptr -8lebpl, 400C0000

qword ptr -0Clebpl 515 M
esp, B0OROOOS

gqword ptr l[espl 5150
qword ptr -1&lebpl Aa;
esp, B00BBOOS

quword ptr l[espl 00.
func

st (0)«¢-- registr koprocesoru

dword ptr —-4lebpl, 800060000




FLD—Load Real

0018 : 00401

doi
100401059
100401068
1004010867

Opcode
D39 /0
DD /0
DB /5
Dg CO+i

Instruction
FLD m3Zreal
FLD m&4real
FLD m&0real
FLD STii)

L)
intal.
Description

Push m3Zreal onto the FPU register stack.
Push mé&4real onto the FPU register stack.
Push m&0real onto the FPU register stack.
Push ST{i) onto the FPU register stack.

P P p— —

10040106E  wuv

func(x,

[ 100401075 / f1d
[ 100401078 | sub

nstrukce 3| 1519
koprocesoru[ e

80x87 ]

- s e R e s r

[ ]ﬂﬂ&ﬂlﬂﬁ? C
[ 100401608C \ f{

ret
[ ]?H&BIHBE I

LWuT U prea

CRDLELME D UL RS

qword ptr -0Clebpl 515 M
esp, B0OROOOS

gqword ptr l[espl 5150
qword ptr -1&lebpl Aa;

Aor ARARARRARARSY

‘f_FSTIFSTP—Store Real

intel.

Opcode
Do /2
DD /2
DD DO+i
D& /3
DD /3
DB /7
DD D8+i

Instruction
FST m3Zreal
FST mé&dreal
FST ST(i)
FSTP m3Zreal
FSTP msdreal
FSTP m&0real
FSTP STI(i)

Description

Copy ST(0) to m32real

Copy ST(0) to mBdreal

Copy ST(0) to ST(i}

Copy ST(0) to m32real and pop register stack
Copy ST(0) to mB4dreal and pop register stack
Copy ST(0) to m80real and pop register stack
Copy ST{Q) to ST(i) and pop register stack




O Assembly: stack kontrolni
001B:00401015 func+00000BA5 mechanismus

long int func{long int a, long int b) { - ~
[ 1004010180 push 00000024 prekladace
==>0P401015 call CHK

}33&3%31@ EEE EE: prekladaé ihned po vstupu do

10040101C  push esi » podprogramu uschova hodnoty

[

{

[ 108401010 push edi A / i °

L 1004D101E  push ebp nevyu2|(\t/§ gycf;i rer(g); IfggjovéniASM

[ 10040101F mov ebp . esp Ny pri prog , |

[ 100401021 sub esp,0000000C  'utin nemusime - vime, co si

[ 100401027 mov -BClebpl,eax prepiseme a co ne...)

[ 100401020 mov -8lebpl, edx , .

return a + b: vyzvednuti parametru

[ 100401020 mow eax, —AC[ebpl . 1 -

[ 100401030 add eax ~8Lebp] }Z? Z,asovb”'ku:’ provede

[ 100401033 mov —hlebpl,eax ni vypoctu, U Ozen} Vy-
} optimalizace! sledku do zasobniku...

[ 1800401036 mov eaH,—-‘.’;[ebp]‘.

[ 100401039 mov esp, ebp e ngvratova hodnota

[ 100401038 0 eb jev EAX (pokud

se tam vejde)



