c_intrld.c, ¢ _intr2d, ¢ intr3d.c_&»337 N1v3340

.npopa xw1a Yw peupbox bw awneab ,C nvs3oan 10 1vPa nitasann

c_intrld.c nvi3wnn

®w ne1wxy momand ,manw Turbo C nv35'n x°n ¢ intrld.c nvasnm
o "C n199n" ond 8’%y "Turbo C n¥33In" XA T@aIRR .DIPSOLR RYY)
=% Turbo C 7nv3) DOS 712y C 5w 2% onip »"y po Pbwpnn 3717 N 399N
wmmn Pw APYENR nasavs Yoaw 1vvya npwen xYw owon (Microsoft C
Py nubnon nvxpePBR Nv133N@ :nYY nomny 73R DOS  vanr WRaw SwoURD
,DRT ¥ A¥p DR N1v313 D 7273y wex 307 9377 DOS nnn Liphon
173 7RI 7mn? nabanwn Y93 1112 DOS bw (Acwam) mv3PInRa nivioany
Wobm narasana nk peonb gnss ar Yhaa Lavn nptasea Y nmnR R
Swnb) Nt nYe a5 n bawe °> or WINDOWS Yw cmd-1v command-71 nasybna
*neert DOS nnn py ¢ vTayew (Prnt-Scr-n wpn By nomnonn 11>

a0 bw nhavexy mwmen ww®  cintrld.c Yw 7Thpbn ,mRIp vbD
:n*3370a Sw xan maanb 2% ww  Laproon

volatile int Ctrl Break Flag;

void main()

{

Ctrl Break Flag = 0;

while{Ctrl Break Flag == 0)

} /* main */
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setvect (27, Ctrl Break Handler);
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C: Ctr1-Break has been pressed.
C: Terminating ...
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Int27S8ave = getvect(27};
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setvect (27, Int27Save);
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void interrupt Ctrl Break Handler(void);
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void interrupt (*Int27Save)(void);
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volatile int Ctrl Break Flag;

1399 cap¥ XY 1pIKa 09y Yap® vawy AT manwanw 29sonIph DR Anan
DMK U3 PN MATA L909y By Twyh 7raxw npvx Yo 1oTe neab v
933K 7I0Y AR BYD TIVT DRTIP P93 AETIACUDIX Nwyd ey aPsonipn
Sy 7im0? WOR L,TINWHN DR 2w R DNAOWMR 111w P30 Py Timot
n% m xen volatile ab man . 197315 mwa 303 TIONYY IAIRI R¥MIW IR
LIRD P71 RS newasba Reny newaTavon Conow bwonname

n*151n1 v Yenvpn nTpd -

tcc -ml -r- c_intrld.c

n»3207 DR onpY 97°DpIpR DR nnan
-ml svnamm "y Large Y71wma X
.-F-  TUN3RR U 938 CINUna vIntw KDY .3

aDOME MY 2T TR OY9%3 Maptoa by pawbnemn nivisin 711y
.83 Bn® pI3*3 XYW ,N13D

¢_intr2d.c, ¢ intr3d.c nyv30vnn

-1 getvect nisvvImw P c_intrld.c bw naxeava g %% nymaoann
v motwa 1R3 wHIMB SLANDRI TIPT L PIVORI DUWINH3 0voPnm setvect
.C nv33%n 9703 »%amox TP navn> Yw A°¥DIR3 wib> inline  assembly
IR RYT NI MPYIORR wAIACRR LMD PR N Yo pebipewn Moyl 3T
20mm 0 p1%33 *HInoRa TP DUWwHB ITT TUW2 .mIprod? R KpaIT



asm {
Y2amOR TP

2307 TP N3 IR
asm pax *%amox N1IpD

nibynon NYTIpEa moven PR Semd) nibaan wy am asoms vHombra
.C now %w nmooinn vo% naavnn L (Mhanas

c_intr2d.c h*)>wnm

meea "y mwys  setvect-y getvect nivaven c_intr2d.c nviswna -

nas %y ES-n i 0 n2°%» neaonm TwRd LN B? 0T Mo

J1°%% nvont  peyasp  bUwoemas  IV-n nbaw nk¥my 13w nown Yy yraxne
nTipen Swnb

MOV AX,ES:[27%4]

ey nrn Yoon (IV-3 27 qpom moraon bw wocan atw S AR 1avn

mbayn wxad vy avviaph Py mabs shamox jmra avamoxn 'Y

.(5on% ,ovyavmn ovvaacon 72 5%BX aansb  nta ®Y)  navosntax
29037 7% Nea Yapw 1paNa

MOV AX,ES:[108]

a*pn 199 nnx m390m nTIPEM Tnvva Bv3n3 setvect bw ovwawmenn -
y13n% nan by moyy tavn LSTI 7335w nTIps ononk?y CLI m1yppi onix
-3 707351 Y@ vhavwn bmmw nk> YtA mprosn p1°7332 PiDvwn RYIND APpn
IX ,NPODX RO URODR T3 AYpDw 000w 1395 L w mabwhn vasbe IV
w vInm bunb .arb onsnn? gaven ad-i
setvect (27,Ctr1 Break Handler)

CLI
MOV WORD PTR ES:[27*4], OFFSET Ctrl Break Handler
MOV WORD PTR ES:[27*4+2], SEG Ctrl Break Handler
STI
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/* ¢_intrld.c - Change Ctrl-Break interrupt handler.
Pure C version. */

#include <stdio.h>
#include <dos.h>

volatile int Ctrl_Break Flag;
volid interrupt (*Int27S8ave) (void); /* Pointer tc function */

void interrupt Ctrl_Break_Handler (void)

{

Ctrl_Break Flag = 1:;

printf("C: Ctrl-Break Las been pressed.\n");
} /* Ctrl_Break Handler */

void main{void)

{
Int278ave = getvect(27}; /* Preserve old pointer */

setvect (27, Ctrl Break EHandler):; /* Set entry to new handlexr */
printf("C: Press Ctrl-Break to continue.\n");

Ctrl_Break_Flag = 0;

while (Ctrl_Break Flag == 0)
; /* Do nothing */

printf("C: Termimnating ...\n"):

setvect(27,Int27Save); /* Restore old pointer */

} /* main */

E:\users\eytan\asm>rtcc -ml -r- c¢_intrld.c
Turbo C++ Version 3.00 Copyright (¢} 1992 Borland International

¢ _intrld.c:
Turbo Link Version 5.0 Copyright (c) 1992 Borland International

Available memory 4112144
E:\»c_intrld.exe
C: Press Ctrl-Break to continua.
C: Ctrl-Break has been pressed.

C: Terminating ...

E:\>



/% c_intr2d.c - Change Ctrl-Break interrupt handler.
C + ASM version. */

#include <stdio.h>
#include <dog.h>

volatile int Ctrl_Break Flag:
long int Int27Save; /* 32bit used to hold old ISR address */

void interrupt Ctrl_Break Handler(void)
{
Ctrl_Break Flag = 1;
printf("C+InASM 1l: Ctrl-Break has been pressed.\n");
}

void main(void)
{
/* Int27Save = getvect(27); Preserve old pointer */
asm {
' PUSH ES /% Preserve registers */
PUSH AX
/* Pregserve pointer of old interrupt handlexr */

MOV AX,0 /* Set ES to point to Interrupt vector segment */
MOV ES,AX
MOV AX,ES:[27*4] /* Read offget entry of Ctrl-Break ... */
MOV WORD PTR Int27Save,AX /* ... interrupt handler */
MOV AX,ES:[27*4+2] /* Read segment entry of Ctrl-Break ... */
MOV WORD PTR Int27Save+2,AX /* ..., interrupt handler */

/* setvect (27,Ctrl_Break_Handler); Set new intarrupt handler */
CLI /* Disable interrupts while IV is being changed */
/* Set offset of new interrupt handler */
MOV WORD PTR ES;: [27*4] ,0FFSET Ctrl_Break Handler
/* Set segment number of new interrupt handler */
MOV WORD PTR ES:[27*4+2],SEG Ctrl_Break Handler

STI /* Re-enable interrupts (modification finished)} */
POP AX /* Reptore regigters +/
POP ES

}

printf£("C+InASM 1: Press Ctrl-Break to continue.\n");
Ctrl_Break Flag = 0;

while (!Ctrl_Break ¥Flag)

; /* Do nothing */
/* setvect (27, Int27Save); Restore old pointer */
asm { ) :
PUSH ES /* Preserve registers */
PUSH AX
MOV AX, 0 /* Set ES to point to Interrupt vector segment */
MOV ES,AX
/* Restore old interrupt handler */
CLI /* Disable interrupts while IV is being changed */
MOV AX,WORD PTR Int27Save /* Restore the offset ...*/
MOV ES:[27*4],AX /* ... of o0ld interrupt handler */

MOV AX,WORD PTR Int27Save+2 /* Restore the segment number ... */
MOV ES:[27*4+42],AX /* ... of old interrupt handler */

STI /* Re-snable interrupts (modification finished) */
POP AX /* Restore ragisters */
POP ES

}

} /* main */

E:\>c_intr2d.exe
C+InASM 1l: Press Ctrl-Break to continue.
C+InASM 1: Ctrl-Break has been praessed.

E:\>



/* ¢_intridd.c - Change Ctrl-Break interrupt handler.
C + ASM version, use DOS INT 21h AH=35h, 25h. */

#include <stdio.h>
#include <dos.h>

int Ctrl_Break_ Flag;
long int Int27Save; /* 32bit used to hold old ISR address */

void interrupt Ctrl_Break_ Handler{void)

{
Ctrl_Break Flag = 1;
printf("C+InASM 2: Ctrl-Break has been pressed.\n");

}

void main(wvoid)

{
/* Int27Save = getvact{27); Presarve old pointer */
asm {
PUSH DS /* Preserve registers */
PUSH ES
PUBH AX
PUSE BX
MOV AH, 35h /* Set DOS interrupt handler */
MOV AL, 27 /* Set interrupt vector entry number */
INT 21h /* Invcke DOS */
. /* Preserve offsat of old interrupt handler */
MOV WORD PTR Int27Save,BX
MOV AX,ES /* Preserve segment numher of old ... */
MOV WORD PTR Int27S5ave+2,AX /* ... interrupt handler */
/* setvect (27, Ctrl_Break_Handler); Set new interrupt handler */
/* Set cffset of new interrupt handler */
MOV DX,OFFSET Ctrl_Break Handler
MOV AX,SEG Ctrl_Break Handler /* Set segment number of new ... */
MOV DS,AX /* ... interrupt handler */
MOV AH,25h /* Set DOS interrupt handler */
MOV AL, 27 /* Set interrupt vector entry number */
INT 21h /* Invoke DOS */
POP BX /* Restore registers */
POP AX
POP ES
POP DS
}
printf("C+InASM 2: Preas Ctrl-Break to continue.\n"};
Ctrl_Break_Flag = 0;
while (!Ctrl_Break Flag)
; /* Do nothing */
/* gatvect (27,Int275ave); Restore old pointer */
asm {
PUSH D8 /* Preserve registers */
PUSH AX

/* Restore number old interrupt handler */

MOV DX,WORD PTR Int27Save
MOV AX,WORD PTR Int27Save+2 /* Restore the number ... */

MOV DS,AX /* ... of o0ld interrupt handler */
MOV AH, 25h /* Set DOS interrupt handler */

MOV AL, 27 /* Set interrupt vector entry number */
INT 21h /* Invcke DOS */

POP AX /* Regtore registers */

POP DS

} /* main */

E:\>c_intr3d.exe
C+InASM 2: Press Ctrl-Break to continue.
C+InASM 2: Ctrl~-Break has bean prassed.

E:\>



mainint3.¢, ctrlbrkl.asm X»a37 n3*359n

T2y vyay  ,c intrld.c-® mnr wynd  mainint3.c nvaoann
extern-> notam KUK o momwms mavk Ctrl Break Handler misvimimw
T7TXID TeRInn ROT PYIB2 LNR paIpa bYIDa neminn nvan RO noEnY
IR @K1 13MIRw fs 95vo% .ctrbrhl.asm yavpa mamw cbamox nowa
i & ¢ intrld.c -» YvTanb

extern void interrupt Ctrl Break Handler(void);

X7 navbwnn nea5InT bw 2emtpn nw

tcc -ml -r- mainint3.c ctrlbrhl.asm

b oowb o1 pionka ntd owx .ctrlbrhl.asm yaspn be o 1aanay
mavwyan L IRET f3vomi napd *"y nomns  A1°0390 v Tvmme 772190
NITIPB2 OTIAIRT V3 DR NITIWD/Nwnen
PUSH AX
PUSH BX

PUSH BP

nYT7P53 BRAOR DNATIUVNDY

POP BP
POP DI

POP AX
nasms  printf-% naxsapn ,LARGE %123 nbonpn2 nUadinmw 111von

D wIBER (WO 03T BAIMAD T5bm O3) RYA Twivid  Yw nvaomwd  noYnT
nyTIpoa
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pUSH AX
PUSH OFFSET printf str
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MOV DS,AX
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/* mainint3.c - Main for pure assembler interrupt handler */

#include <stdio.h>
#include <dos.h>

volatile int Ctrl_Break Flag;
void interrupt (*Int27Save) (void); /* Pointer to function */

extern void interrupt Ctrl Break_ Handler (void};
void main(void)

{
Int27Save = getvect(27); /* Preserve old pointer */

setvect (27, Ctrl_Break_Handler);
printf("C: Press Ctrl-Break to continue.\n");
Ctrl_Break Flag = 0;

while {(Ctrl Break Flag == 0)
; /* Do nothing */

printf ("Terminating ...\n");
setvect (27, Int27Save); /* Restore old pointer */

} /* main */

E:\>tce -ml -r- mainint3.c¢ ctrlbrhl.asm
Turbo C++ Version 3.00 Copyright {c) 1992 Borland Internaticnal
mainint3.c:

ctrlbrhl.asm:
Turbo Assembler Version 3.1 Copyright {(c) 1988, 1992 Borland International

Assembling file: ctrlbrhl .ASM

Error messages: None
Warning messages: None
Pasges: 1

Remaining memory: 418k

Turbo Link Version 5.0 Copyright (c) 1992 Borland International
Available memory 4112112

E:\>mainint3.axe

C: Press Ctrl-Break to continue.
ASM: Ctrl-Break has been pressed
Terminating ...

E : \USERS \EYTAN\ASM>
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ctrlbrhl.asm

-MODEL LARGE

PUBLIC
EXTRN

- pure assembler Ctrl-Break handler.

_Ctrl_Break Handler
_Ctrl_Break_ Flag:WORD

EXTRN _printf:FAR

e e s

void interrupt Ctrl_ Break Handler (void)

. DATA
printf str DB ’‘ASM: Ctrl-Break has been pressed’,10,0
.CODE
_Ctrl_Break Handler PROC FAR
PUSH AX ; Preseve all registers ...
PUSH BX i +... Other than FLAGS and SP.
PUSH CX
PUSH DX
PUSH ES
PUSH DS
PUSH SI
PUSH DI
PUSH BP
MOV AX,SEG _Ctrl_ Break Flag ; Set ES to segment ...
MOV ES,AX ;} ... ©of Ctrl Break Flag

g We we wa

MOV

e wa wap

MOV
MOV
PUSH
PUSH
CALL

e g e
Al

POP
POP
POP
POP
POP
POP
POP
POP
POP
IRET

Ctrl_Break Flag = 1:

ES: [ _Ctrl_Break Flagl.,1l 3 Set global flag to 1

printf ("ASM: Ctrl-Break has been pressed\n");

AX, SEG printf str

DS, AX
DS
OFFSE
_prin
SP.4

BP
DI
SI
DS
ES
DX
CX
BX
AX

_Ctrl Break Handler

END

Set DS to segment ...
++s ©OFf printf str
Store complete address
.+« of printf str

e Ms s W

T printf str
tf
Free parameter space

LT

Restore all registers ...
... Oother than FLAGS and SP.

e wa

; Return from interrupt
ENDP



