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Turbo C FEHREIGIZF |

EEFFHEFFL Turbo C 20 RESHREMNETEEN, FATVNR, HE HXEH
B, FRFRTEL XM, HURER. KEE (BHE BRESORM. FEEXAZRMONE
F AR R

BRME U G

B %
xS
A ¥
B A&
I
GG
AT
z A
~
N A

A R T

BRI R B AL
A R IR AR A B L i
A RPeIEA4E B

7 @R e R [ 1
ERPHER AL
MEEHH XN TRNS
A REE AR
LRAEBPATEFF

abort BRI —iHiE

MR
A K
i B
S CINNT:
BE:2-{5d
£ i

void sbori{vuid);

stdlibh,  process.h

ABESE HEBE stderr b, T _exit AR BT,
A AR B

EHF UNIX £

dssert, exil, eXel.., €xit, spawn..

abs PW{E -—abs.cas

B E®
OB

L
%, 4

int abs(int i)

double ¢ubs{struct complex znum};

double fahs(double x}

fung lahsilong o)

stdlibly, math.h

RV EMBYSE i NERHE, NREET stdiivh LB T abs, ubs BEEHTH
I g A A E S, MBAEE adihh(BEA TIEER T #undef abs), abs ¥E L
TERMARE,

cabs 1t B EH num B {EHE , mum B—AHHEE complex B‘J_nﬁ.ﬂtﬁgi’tjﬁ math.h

BT
strut cinnplex
double x,3;
b
VEH cabs 4 F A A B4 mum HLEMEERLY sqrt, TR A

.\ql’“ IR S AT & 2 Lnyim.y a‘.llllll'h\}

SRR E A mathud Sk L SEE TR ZER T#undet cahs), cahs 3§65~ BEEHT

—‘]_



ARE, L
fabs 71 dowble 253 x &B%N{Eo )
labs T3 long T3¢ n AU,
B E O abs JR[E 0 B 32767 @A —PRH, F—T LESHMN-32768 B, E([E-32768,
cabs 3 (8] double KIM znum XY, WRBERE, ¥E[E HUGE VAL #E error
ERANG GRELER
A1 BAE L matherr MFAFLNT cabs RUGSRALH,
fabs K [0 x SYMHE, luss E[E n BAYHE, EIHAEEBEER.
THHEYE EAT UNX R
£ K matherr W B F

#pragma inline

#include <stdlib.h>

#undef abs . J* abs is defined as a macro in stdlibh */
int abs(int §) '

asm moy ax, i

BEIN or ax, 8x

asm jge exit

asm neg ax

exit: .

i rewurn _AX;

}

absread IR —absread.cas

i t£ int absread(int drive,int mnsects,int sectno,
void *bufler);

X B

B # int abswrite(int drive,int nsects,int sectno,
void *buffer);

B M 7 dosh
# B DENENERENEEERNE., CNERSEAYEEN, FH R0, FATHE
e

absread &t POS 8 0X25 EIEEMNBERNRAE,
abswrite i DOS Sl 0x26 5 BB EHBBHKX.
drive= B #ERENR5(0=A,1=3%)
nsects=ZEXN B RN
sectne=FiZHRBRES
huffer = BUR ek E B AR #o 4k
B R AR BN buffer bl HAYTAE A BAYRE], B, 7E—KIAM absread B abswrite
R+, AT EFEER R 64k T,
E M8 WREENRT, REYEER o,
IR MA e, FEE-1, HE error YR RRAMAGER AX HFHFBHM. £T error
B, WEE MS-DOS 1 H .
THEE HEMF MS-DOS
® R F

#pragma inline
#indude -<asmrules.h>
#include <dosh>
#intlude <errmoh>



#pragma warn -use
int absread(int drive, int nsects, int Isect, void *buffer)
{ .
register bogusl, bogusl; /* torce save of St and M */
as5m moy al,drive
asm maov cx,nsects
asm moy dx,Isect
pushDS
asm LDS bx,buffer
asm int ©  25h
asm _ pop bx /* clear old flags */
popDS_
asm K abserr
return(0); '
abserr:
#if defined(_ HUGE_ )
asm mov bx,seg ermmo
s mov es,bx
Hsm moy esIerrng,ax
#else
asm moy errno,ax
#endif
returnd-1);
t
#pragma warn use
abswrite E#¥§ —abisread.cas
H #  int abswrite(int drive,int nsects,int sectno, C
void *buffer);
MR TE dosh
W B R absread
oM F
#pragma warn -use
int abswritefint drive, int nsects, int isect, void *buffer)
{
register bogusl, bopus?; /* force save of SI and DI */ -
4sm moy al drive
ASH mo¥ . cx,nsecls
asm mov dx,lsect
pushDS_
asm LBS  bxbuffer
asm int 26h
asm pop bx /* clear old flags */
popDS _
usm jc abserr
return{lly;
abserr:
#if defined{_ HUGE )
asm mov  Dx,seg €rrno
asm moy es.hx
asm mov es:errno,ax
#else
asm moy Errno,ax
#endif
return{-1};
}
#pragma warn .use
access WMETHMFIME —access.c
H #:  int access (char *filenameint amode);
BB E b




WO EAENEEATSNENBREEE. THTE, HEHWTE, Gename BIED XHEF

KM .
BALE amode PHRTTRELZHHT,
06 BER/GAE
N REERR
02 NEEALF
01 AST(EERE)

W REXAFEM
HE®: EMS-DOS F, FFHFEMAXHREH EHE@amede=04)8, R 00H 04 F FR:4Y
@ WE, 06001 RSMH, BAEMSDOS T, BUEERE TIZHEE.
IR Glename J§H—B R, access RAMT ZERRETH.
A E O NEEROERSCHS, BB v HENEE-L #Xercoc HRTHEZ
ENOEN] B S R LB '
EACCES TAHALR
Mt ERT UNIX &5
5 R chmod
BWEF
#include <ioh>
#include <dus.h>

#include <errno.h>
int access(const char “filename, int amode;

{

regisier int attriby;

attrib = cunod{filename. {(th

it (attrib == -
returniattyiby);

if {(amode & OxU6:2) == § }] (atrib & FA_RDONLY} ==
return((}; : -

errno = EACCES;

return(-1);

t

acor Z—F&E —acosasin.cas
A . double acos(deuble x);

B B4 TE math.h

WO g

BEF

double acos (double x)

!
}

AcosAsin U A EZIERE. —acosasin.cas
H B double AcosAsin (char *whoS, bitslé fiags, deuble *x¥),

OB R xPIERARNR AR REE.

B {8 iR «P B IE A R

B HE A

#pragma inline
#include <asmrules.h>
#Finctude <rules.h>
#include <math.h>

return  AcosAsin ("aces”, OxFF, &x);



#include < math.hk> #include <errno.ho> :

static unsigned short  NANINVIRIG |4] = {0,0,0x0440, 0x7FF0);
#praginn warn -rvl

#pragma warn -use

static  double  AcosAsin (char *whoS, bitslé flugs, double *xP)

{

hits16 status;

int temp;
register 51, D /* prevent the compiler making its own usage */
asm moy dx, flags

asm mov si, WD xP)
asm moy ¢x, 58S [si+é6]

asm and BYD (S8 [si+7T]), 07Fh /* absvlute value */
asm fid DOUBLE (SS_ [si])

asm shi cx, 1

asm rer dh, 1 /* DH = sign hit */
asm joxz acs_zerg

asm cmp cx, 7FE0h /* binsed exponent of LG -~/
asm jub acs_extreme

-

jUsu the triy identity usin {x) = atan (x / sqrt (1 - x"2)),

"

asm FLDI1

dasin FLD sT(1) /* duplicate X #/

asm FMUL ST¢0), ST(0) /* square it ¥/

asm FSUBP ST(l), ST fr1.X2 %

asm FSQRT o

ft

We now have tangent = ST¢(1}/ST. In order tov use the FPATAN justruction
we must order them so that ST(1) < ST. The speciul case of equality
(angle pi/4) must be treated separately,

*/

asm rCOM
asm FSTSW Wi (status)
asm moy ah, 41h /* C3, CO are the iingoriant ity */
asm FWAIT
/* :
At this stage nute that acos (x) = atan (sqrt (1-x"2) / x), which is
the inverse of the tangent rativ used for asin (x). That is why
,DL. the inversion flag, started as OFF for acos, and 0 for asin.
-
asm and ah, BY1 (status)
asm i3 écs_atan
asm add ah, ah
asm s "acs pi 4
asm FXCH
asm not di /* remember the exchanged order */ acs atan:
asm FPATAN J* arctan (ST(1) / &) B
asm or dl, di /* should ratio be inverted 7 */
4sm Jjz 4UN sign
asm moy WU (temp), -1
4sm FILD W) (temp)
asm FLDPIL
asm FSCALE /* opijz v/
asm FSTP - ST(1)
asm  FSUBRP si(L), st /* ST = pi/2 - ST */
acs_sigm:
asm or dh, dh
asm Jns acs_end
asm FCHS
45m cmp BYQ (Naps), UFFh f* ure we doing acus () 7 v/
asm jae - acs end
asm FLDPI -
asm FADDP ST¢1:, ST
acs end:
- remurn;

Special cases.
-

LYORF SV e e — e W




acs_exireme:

asm jn acs domain

asm mov ax,” SS_ [si+4d] /* check for an exact value +- 1.0 */
asm or ax, S8 ([si+2]

asm or ax, S§ [si]

asin jnz acs domain

asm jmp short  acs_one

acs_zero:

asm mov dh, ¢ /* make zero unsigned. */
asm FSTP  ST() /* pop stack */

asm cmp BY0 {Nags), OFFh /* ure we doing acos. () 7 %/
asm je acs resultP2

acs_resultZ: -

asm FLDz

asm jmp short acs sign

acs one: -

asm FSTP ST(D) J* pop stack */

asm cmp BYD (flags), OFFh . /* are we doing aces ) 7 */
asm je acs_resultZ

acs resultP2;

asm mov Wi (temp), -1 asm FILD W0 (temp)

asm FLDFI

asm FSCALE /* pif2 %/

asm FSTP  ST{l)

asm jmp short acs_sign

acs_pi_4:

asm FCOMPP /* pop two items off the stack */

#sm - Moy Wi (temp), -2
ism FILD WU (temp)

asm FLDPI

asm FSCALE /*pifa vy
asm FSTP  ST(1)

asm jmp short  acs_sign

If the argument was outside [-1,+1] then it is a domain error.
»

acs domain:
asm or BY0D (SS_ Isi+7]), dh /* put the sign back */
asm FSTP 5T /* pup x from stack ¥/
#pragma warn -ret
return  matherr (BOMAIN, whaS, xP, NULL, *{{double *) NANINVTRIG));
#pragma warn .ret

Lpragma warn vl
#pragma warn .use
allocmem 442 DOS TFigE —allocmem.cas
) # int allocmem(unsigned size,unsigned *seg);
X B  int freemem{unsigned sep);
H = int setblock(int segint newsize);
& E dosh
W, B AERHAER MS-DOS BER 0xds B0 A B AR, FRESERNS M.
sice R PERBIEREE R I, seg B—H4, TIOGHRENH S LR B M
., mREHEHAEEGTRTE, BRI seg gL FRMA,
PR R EBIEH EE BN,
freemein B A ABRTA allogmem V1 F BT 3 BEROTEAEEL, sep RIZIRABREAL,
setblock M AFFEERAI A A, sep RULHTIAR allocmem JG3E B! M ECHILE, newsize BFFRY, B
SRES R AR KA |
B wREAR, alocmem iRBl-1, B4, HEE SO AFTRBRA/
WRAE R, treememn [T 0, FNMRE-1, 3B error A

_6_



L AN

ENOMEM  TLRETFETMH
SR, setblock BEI{H-1, &FHEEBAAFRIKA,
altocmen Y setblock iR E #9488 545 B - doserrno $-£ B4R error A
ENOMEM  TTRBHZMS
B REAT MS-DOS
# R mailoc
®EF

#pragma inline

#include <asmtuiesh>

#include <dosh>

#include < ioh>

nt nl!ocmem(uml;,ned size, unsigned *segp)

{
asm mey ahk, 48h
asto mov bx, site
asm int 21k
asm jc allucmemPFailed
aAsm LES &, sepp \
asm mov ES_ [di], ax
retorni(-1);
allocmemFailed:
asm push bx
__IOerror(_AX);
aASm pop ax
return {_AX);
H
& NE __AppendCtiZ - £33N Ctl-2, . —zrapctriz.cas
K B . woid  pascal __AppendCtiZ (it fildes} '
FRXH  _ioh
B8 SXHEM—FCrlL,
BB KF

void  pascal _ AppendCtiZ (int fildes)
{

char ¢ = ctlZ;
dosSeekFinaiChar (fildes);
if (dosReadOne (fildes) != ctlZ)

{
pustDS
asm mov bx, [fildes
asm IT: Iy Cx,
#if LDATA
asm push 85
asm pup D&
Hendil
asin fea dx,
asm moy ah, 40h
asm int 21 I* dosWrite (fildes, DS:DX, CX, */
popDS _
t

}

arc B

B B  #inchude<graphicsh>
vuid far arc{int %int yint stangleint endangle,
int radius);

X EY void far circle(int xint yint radius);

R [ P T o - SE C L U




A B

% o

void far ellipse(int xint y,int stangleint endangte
int xridius,int yradius);
void far getarccoords(struct arcconeds ype,
for *arccvpords);

void far getspectration{int far *xaspint fat *yasp)
void Far pietice(int x,int y,int stangleint endangle

int radius);
SEAM S 00T R B (arc. circle, ellipseiﬂphlim)mﬁﬁﬁﬂ@;ﬁﬁﬂmﬁ-ﬁ?%ﬁ.
are BLixy) HE.L, cadias B, WERSR stangte B4 1L A endangle B—FR. R
stangle=0 £ endangle=360, M3 are AR DR—ER.
circle BL(xy) AL, radius A5 R,
elupse By AP LE~WHE, KEERS cradius B yradias 8, AEHRA stangle @7
#2 ik f endangle, 03 stangle=0 H endangle =360, T3 ellipse H978FIE B L — WA
®.
piestice BL(xy) AP0, radius HEE, WEIHA stangle BILE 1A endangle BFFINR -5

arc  ellipse # pieslice 1R E R EMH MY, oFEI L. WwHE RS %o
F— 1 EPWEHFMER AR - R L,
are, circle M piestixe B MMRILER AN FURIERBOBRER, RORLTHE
TR getaspectratio BEGEITR, STHEARxusp Mryasp, '
Y 4AHRE Fryasp —RHR X o000, BT VoA, EAFEMEREERS L, xasp X HEEF
Biryasp A, BHERIBEIEKTHE,. TEXE “HET BYGA b, Txasp=Cyisp,
— R, *yasp SHexasp ZRIP KT KBE] FRA
*yasp = LKHID
*xasp< = 10000 .
getarceoords BBOEHEH L OUAR arc 8515 8 TAF! srccodrds BTG arcconrdstype ) d,
arccourdstype BEHITE graphicsh PRI WTF:
struct arccoordstype{
int xv:
int xstartystartxend yeod;
.
BRI R A RIS are #9900 S (ny), B R (xstactysturt) BE 2K F G0 E (endyyend),
MARBEE arc AP MBENELR %, ZLEFE+2HA,
MR AT TR, graphresote BPUE[9)-6,

sfBEYE & Turbu Pascd 50 P HEHLUN TERF

5 &

getfillsettings

asctime .ﬁ}@EI HAFIR B} 4 ASCH &Y —ctime.c

S

-
" #
9 s

#include <tmeb>
char "asctime{stract 1t *tis);
time.h

tlime

char *gactime(const struct tm *tm)



static char a[16];

sprintfa, "%s %s %02d %02d:%02d:%02d %4d\n", Weekday[tm->tm _wday],
Months{tm->tm_mon], tm->tm mday, tm->tm hm.lr, tm->tm_min,
tm->tm_sec, tmo>tm_year + 1500);

returnia);

}

asin =HRE&EN —acosasin.cas
H #  double asinidouble x); W ¥ & mathh

-2 B R rig

O
double asin {double x)
{

} return  AcosAsin (Mpsin”, Ox00, &x);
assert BA—FEHTTREGIEALL
H #  #include<assert. >
void assert(int test);
OB E asserth
B M assert &R it &G E, MY RE FOMILEE, i i — (@ Bt R A A
abort FILBA. W ASEM Y.
Assertion failed:file filename,line linenum
HA: filname H linenum BRI CHZ M sssert THBHTTE.
MR E B HT#include <ussert.h> f§4 Z B L #define NDEBU #54, H{ER %

assert EITIEM,
STEMNM ABRBEATREL UNIX R4, MEKINNEKY,
& i ahort
atan RIEHZRAEY —atan.cas
)| #  double atanidouble x);
J4 X ¥ mathh
i A& trig

- S

#pragma intine
#include <agsmrulesh>
#inchude <rulesh>
#include <math.h>
#include < math.h>
#pragma warn -rv)
double atan {double x)

{

asm FLD DOUBLE (x)

asin FAST_ (_FATAN )
return;

}

#pragma warn .ovi

atan2 =RHEY —atan2 cas
2| ¥ double atun(double y,double x);
B B YE mathh



i W Rouig

O

#pragma inline

#tuclude <asmrulesh>

#include <mathh>

#include < mathh>

#include <errno.h>

static unsigned short  pilly2 |} = {(xC235, Ox2168, UxDAAZ, 0xC90F, 0x3FFF}: static
short  NANENVTRIG (4] = {0,00x0440, 0x7FF0);
#pragma warn -rvl

Apragma warn -use

double atan2 (double y, double x}

{

register SE i, /* prevent the compiler making its vwn asage */
Asm FLD DOUBLE (x}

asm maoy ax, x |6] /* select MSW of x */
Asm and 4l, OkGh /* ignore fraction */
asm mov bx, ¥ 6] /* . and of y ./
ASn and hl, OFfh '

asm shl hx, 1 /* discard sign */
asm  FLD  DOUBLE (y)

A% jz _ atd ylsZero

asm shi ax, 1 /* discard sign ./
asm jz a2 xIsZero

asm cnp ax, OFFEdh

asm inb at2 xislnf

asm cmp bx, UFFEQh

asm_ jnb at2 ylslaf

asm  FDEIVRP S1(i), ST(U)

asm _FAST (_ FATAN)

/* convert the simple answer to a four quadrant answer. */
a2 setQuad: .

asm test BYD (x [7]), BOh /* the sign hit */
asm iz atl end

asm FLDPI

asm test BYO ¢y [7]), 80b

asm iz al2 IndQuad

at2 3IrdQuad:

“asm FSUBP STl 8T

dasm jmp short 212 end
at2 ndQuad: -
asm FADDF ST, 8T

at2_end:
return;

i Special cases.

L |

at2 yisZero;

asm shi ax, 1

asm iz ot _indeterminate /* it buth are zero s/

asm ic a2 retPi /* x<0, return Pi */

ashi FSTP STy J* oelse vy is result s/

asm jmp short it2 end

at2_retPi: - My =i x <

asm FCOMPP f* discard x and ¥ */

#6m FLDPI /* and return P */

dasm jmp short  at2 end

a2 xisZero: - /* and ¥ is nyl zero */
/" ur ' */

at2_ylsinf: /* and x is finite ¢/

asmn FCOMPEP J* discacd x and y Y

asH FLD thyte pir (pilly2) _

S test BYO (¥ {7]), 8Ok /* check sign of Y %/

asm jz at2 HPi /% pesitive - return Pi/2 */

asm FCHS /* negative - ceturn -PL/2 %/

at2_HPi:

asm Jjmp shuort atl setQuad

at? xIsinf:
asm cp bx. BFFE(A

—i—

unsigoned



asm jnb at2 indeterminate /7 i both are infinite =/

asm FCOMPP /* diseard x and vy ./
asm FLDZ ’

asm jmp short 2t2 set(puud

-

There are two cases considersd irresolvable: both operands zers, or
both operands infinite,
L]

at? indeterminale: [* eitliee equal or both infinite 7/
asm FCOMPP /* discard x and ¥ ./
#pragma warn -ret
return _inptherr {DOMAIN, "atan2”, &x, &y, “i((double *) NANINVIRIG)):
#pragma warn ret

;}?pl‘agma watn .rvl

#pragmxa warn .ause

atexit FEAFERIFERR —atexit.c

B B Aincude <stdlib.h>
int atexit(atexit_t func)

W9 EENATEHE e EHENY BN BY . ARFENL LM, B
Bl fEREWEE tunc B WiEH N BEHR atexit_ t B, ZERE cadlihh P
typedef $5E X,
BT atexit A BT —TRERE. RETLUEH 2 1BY, CFKE# e L EFE
W7,

& [ R atexit B 0, FRUEE FTERH R 75808 8,

£ I £ & exc. exitspuwa.

-
#include <stdiib.h>
#define MAX ATEXIT 32
int | _atexitent = 0 “/* count of atexit Punclions */
atexit_t _atexitthfMAX_ATEXIF]; /* array of atexit function pointers */
int atexit(atexit t func)

if (_ atexitent == MAX ATEXIT)

return(l); -

_atexitthl] _atexitent++| = tung

return({0);
H
astot B—FHEHRRTFAY —atof.¢

Ml ¥ double stof(char *nptr);

HERES  int atoi(char *aptr):

)| #: long atol(char *nptr);

K B E  mathhstdlibh

iR B REEIEM optr BT E BB donble B8, RS
¢ A ERMERRTSRTE AR
« —TLRFe
* EEE-XFEA— DI R R
¢ EERTRM e E, GIR--THERABTORY

atoi €81 nper BTIBEIFIFRFERME int B8 atolren IPEFREBR ooy t@!., e

* EESSIERASETFEE
+ IS

e R TP ARy e e e R A TN T 4 Tee 0 g e e AT o e 1 o e



* BERR--aNTF
EHH X =BT, DRAN—IMRIMREN, WS,
FHR =T RERERERE '
B XERPOENRMATREHRRME, HRETRS RIS AN AKX R (o J double,
atoi Jyint, atol 3§ long), WE[ 0,
B ERT UNXRR
% I scanf
BB F
#include <stdioh>
#include <stdlib.h>
#include <stddefh>

double atof(const char *sirP)
{

}

atoi RRFEKIAAEN -—atol.cas
i # int atoi(char *nptr);

R B E sidibh

i 8 R atof

% B ¥

int atoi (const char *strP)

{

return strtod(strP, NULL);

refurn (int} atol (stri);

}

stol  F R ICERIY —atol.cas
A #  long atoltchar *nptr};

B & stdtibh

i B A atef

B F

#pragma inline #include <aswmrules.h>
#include < stdlib.h>

#include <ctypeh>

#undel  atei J* wmacry in stdlib */
#pragma wuarn -rvi '

#pragma warn -use

long atol (const char *sirP)

register 81, DI; /* prevent the compiler making its own usuge */
#if LDATA
asm push ES
#endif
asm push bp
AR LES si, strP
#itdef HUGE

As mov ax, sey  clype

ASTR mov DS, ax ~

#endit

asm cld

F3m sub ax, ax _

asm owd /¢ default result in DX:AX = 0:0. */
asm mav cx, 10 /* decimal radix ./

/* Skip any isspace (ctype) characters at the start. */

asm maov Lh, 0

asm mov di, 1 + offset (ES_ _ctype) J* uvoid assuming DS */



atl_skipSpace:

asm
asm
45m
asm
!t

asm
asm
asm
aAsm
asm
asm

mov bl, ES_ [si]

nc si

test BY0 ({bx+di]), IS _SP /* (i + _ctype) [bx]
joz ati. skipSpace

Remember 7 a nepgative sign is encountered */

moyY bp, O /* BP holds sign, 0 = pusitive” */
cmp bl, '+’
je at!_signSeen

cmp b,
jne atl_inspectDigit
inc bp Fid 1 = negative *f

atl_signSeen:

accumulate digits in AX until more than 16 bits. */

atl_digitOnWord:

asm mov bi, ES [si]

asm inc si

atl inspectDigit:

asm cmp bl, W

asm ja atl end

asm sub bl, 0

asm jb atl_end

asm mul cx

asm add ax, bx

asm adc dl, dh

asm jz atl_digitOnWord

asm jmp short  atl nextDigit

I Accumulate digits in DX:AX, overflow may occur buf is ignored
{as per SVID} aurm).

[ ]

at! digitOnLong: .

asm mov di, dx /* copy DX to safety in Di */

asm mov cx,

asm mul cx

asm xchg ax, di

asm xchg dx, x

asm mul dx

asm xchg dx, ax

asm xchg rax, di J* fuaction result should he in DX:AX

asm add ax, bx

asm adc dx, ox

/* overflows are discarded: result is undefined */

atl_nexiDigit:

asm movy hi, ES {si]
asm inc st -
asm cmp bl, ¥
asm ja atl end
asm sub bl,
asm Jnh at! digitOnLong
. the resudt muy he signed. */
atl end:
asm dec bp /* was '’ negalive seen ! ./
asm i1 ath exit
asm neg dx™
asm neg ax
asm shh dx, 0 /* negate (DX:AX) */
atl exit:
asm pop bp
#if LDATA
asm pap Es
#Hendif
return;

H

#pragma warn .rvi
#pragma warn use

bar ®&—PHREE

—_ 13_._

[— L . e C e AR W T
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A B #inchude <graphics.h> void far bur(int leftint topiant rightint

bottom};

HTEM  void far hor3diing leftint topint rightint bottom,

A ¥ | mt depth.ing topflag);

R B & graphicsh .

B B bar BBIRRAERE. ZAEAYITHARINEET AR, e H KB
AR, WEB_MNELE, TR bardd 38 depth=0, r
bardd B —/T SHENEAE, R B LR NARSE AN, R
WA A HR LR R, SERENECORITES depth 81,
topflag BMEELFELTEB LA—TZH, R tophag FETE, WA
=AW, FRIABIER LT R0 R RE—RRNTHE),
EXRARYCP, 0% ARG FRA57T5IE (en,top)H(right, b"tt"m}i‘f‘ e
EiHHE ordd 9ABIE, TRUREEEN 14 KE, W
bardd(left top,right. hattom {right-left) /4,1);

% ZRPTERG

TR 1 Turbo Puascal 5.0 P H M LN TEF

& ¥ gethkwlor, gletfillsettings, gethinestyle, graphresuit, rectangle

bardd BZHFFE
H # #include <gruphics.h>
void far haridting lefl,int top,int rightint
pottem int depthint topfiag);
B fE  graphics.h
BB har

bdos MS-DOS EFiBHR —bdos.cas
A #  int bdos{int dosfununsigned dosdx,unsigned dosal);

HX B

| i #  int hdospir(int dosptryoid *argumeutunsigned dosal);

& ® T dosh

8 B XeAERET AT E MS-DOS RERARNAETR. XFEIRRANGET, fi‘x

{MS-DOSBRFRBTFHD

TRV EZGBRER bdos, MTREHESREREWRER bdosptr,
ST B SR, LRI RY), bdes 70 hdospte ML, EARIBE
(B, ARNERHP, fHEEMEFAFRENY bdosptr RILARAZBEEM.
dostun 7 <MS-DOS BFERBE T4 FRE L,
TEAFAB R P, hdospte £ argument BFEH DX EORBEA S, T8
Hi DS:DX KH, FRAEABER.
TFF bados iBH, dosdy B DX FIEHRAMT.
dosal % AL FEREYE
KT HER bdospir 5T, 2 hardere

B O bdes 3YBF{ERS AXKARIIRN AX N

hdosptr WA B FET, REAE X AX B{H, InFIRAHEY, ALEE -1, FR K errno #1_doserrna

E‘Jﬁv



qHENE RiEATF MSDOS
¥ ®F

#pragma inline
#include <dosh>
#pragma warn -use

int hdos(int dosfn, wnsigned dosdx, unsigned dos:l}
{ .
register int SI, DI; asm moy ah, dosfn
asm moy al, dosal
A$M moy dx, dosdx
FE8))] int 11h

return{_AX);
}

#pragmy warn .use

bdosplr MS-DOS RiFEB : -—bdosptr.cas
H ¥ int bdusptr(int(dosfun,yind *arpument,unsigned dosal),

W & % dos.h

i B % bdos

#pragma inline

#include <asmrubesh>

#include <dos.h>

#include < ioh>

#pragma warn -use

int bdosptr{int cmd, void *arg, unsiyned dosal)

i
register int 81, DI

pushDS_
asm mov ah, byte ptr cmd
asm moy al, byte ptr dosal
asm LDS dx, arg
asm cte 7
asin int 21h
popiS_ :
ASM Jc bdosptrFailed
return(_AX);
bdospirtailed:
return  [Qerrar{ AX);
\ — -
#pragma warn .use
& B & bios - il bios BHRFMER, —Screenc
H ® static void near pascal bios(viid Tar *dst, void tar “sre,
int len);
QNI - S TN
B
siatic void near pascal bios(void far “dst, void far *src, int hen)
{

register unsigned charcel;

unsigned dstpns, srcpos, cursocpos:

int originalpas, dstyram, srovram;

cursorpos = originalpos =  wherexy();

if ((dstvram = (FP_SEG(dst) == _videodisplayptr.usegy) '= b

dstpos = screenpos{dst);

il ((srevram = (FP SEG{sr¢) == videodisplaypiraiseg)) = )
SFCpos = screenpos(sre);

while (len--}

{

-

if (srcvram}

- T I e
S e e R L . R T -



H

bioscom
A
B E
(=S |

moveto(&srepos, &curserpos);

BH =y
AH = 8;
“Videolnt();
: charcell = _AX;
}
else
charcelt = *({unsigned far *)src)+ +;
if (dstvram)
moveto{&dstpos, &cursorpoes);
"_AX = charcell;
_BL = AH;
X =7
_BH = {;
AH = &;
~Videolnt();
}
else
*{{unsipned far *)dst)++ = charceil;
}
DX = originailpos;
“BH = &
“AH = I;
“Videolnt();
/O A
int bioscom(int cmd.char hytejint port);
hios.h
bioscomd ZE[H poct HEHG 170 W0 - 3ATH-RF RS232 ill1F,

port {{ A FHRT COMI, 1| J|iF COM2, ¥,
cmd BEATRLZ -2

0 EEBEEBY Nbyteld

1 EFTEXFRANES L

2 MilfAZR bR R

3 EEEEEON LIRS

byte A T FIIRGH S
ox02 7P
03 SR
o 1R
004 2R
x00  EEEER
ox08  #HRK
ox18 PR
00 11084
0x20  150%EHF
Ox40 35073
Ox60  SOOTEHY
80 120034
fxAl 240005 %F

0xCO  4800FEFR

—bioscom.cas



OxED 9600
W15, %52 byte £ 4 UxEBOXED|1x08|0x00{0u3), it &1 01 4 5600 3
. B, ek s R,

B E O I E ond {, BN 16 APRH, RPH S AREEN, K8 {GH end &

ek, REMERS 8 4E XIT:

154 M

LTI (30 SDE 2 X S

B  ERERTFET

BT PERE

BN HERSENR

B FASER
oo wHasE
oo REE

Homd BHEA 25, MRFEASRR, BREMENEEATY. R8T
ik, WE0H BT, FUELABASTEE, WERKFWIRPHHSR.
“omd WER 0 H 38, B{HR 8 ARXEAN EETH, R84 nE,
W7 3y ALRER T '
® 6 PRIEEAR A
5 {1 Pag R
a4 WA &
w3 BIR WL {7 SR
2 JE TR
R R A SR I
%04 BIEBR R K
R ARFEGIAT IBM PC BRREH L.
HEmr

#pragima inline

#include <bhios.hh>

#pragma warn -rvl

iat bioscom(int cmd, char byte, int port)

{

85m mov ah, emd
ASM WOV al, byte
asm mov dx, port
asm imt 1dh

}

#prugma warm .rvl

biosdisk ®EH /il 1/0 --biosdisk.cas
H ¥ hiosdiskiint cmd,int drive,int head,int lrack,.
int sector,int nsects,yoid *buffer);

W& E bivsh

% B AR A T ox13, BRI B BIOS, _
drive RETREBEABH[E: 0 EFB—PEE, | HF7E TR, 2807
W=DHE, HTHRMENE, deive BN 0x80, FnB PR, K oxst XRB T
K, ox82 FRE=1H%,
T, WEHRESS N ARESESR, RERFOREEEOE, LB
iR X EZIER.



emd R FAGHRME. B ond 89, TUREISFREXESN. TEH

B F IBM PC, XT 5% AT 7] #B8Y cmd {H:

0 HAURKRE, BHRERREHBRTREL, EEHESN.

1 GREIEA-EEREGRS, ZRHTRK

2 EAHETBEHRBAME, BEBER S ihead, trackHisectori
&, MR hsectsisl, HEBLBBRKSLENFRAZMX bulter,

3 BIERNER T REMEER P, BENZ Shibead, trackfisectorSE, MK
nsects#S i, FIEM G E bufferh UGRHESIZFNE A,

4 RT—-THEETHARK, BiEEXHhead, trackHlsectorf®E, MEMA
nsectsfS i,

5 WS ARG, WS dineadiirackE, buffertlif —MISBIARE
ZHGE LMWER kX, T IROBHNELRE, HER COBM PCEASEF
119 '

B FemdfB{E I F XTHLAT:

6 AT ERXNTFRHAREE,

7 MIBEBGETTH, KR4 REhE.

8 EITUNRBEN. Wi REEEbuller NI4T,

v PR IRENRE R

10 FHTRE. FHEKRASRFEVN LESMNIFS,

U RRE, SHEBASLENINL AT FET,

12 #HrHERE .

13 REEEA.

19 REKEME,

15 SHREENEK,

16 WA RARRFEET.

17 HEFHpcaEwRhE.

18 FHHRAMBE,,

19 IKShEJW.

0 E SR s,

BB E RERIERD TR AR BT
ox00  (ERT).
0x01  EHRS,
x02  MEHEREIRIRT,
0x04 TSI,
0x05 B {rdei,
6x07 WEBRBELEN,
Ox09  HRELERLFIE,
Ux0B KRR A,
oxl0 BWE/EREE,
Ox1%  FERBEW,
0x20 AR,
x4t FHEiT @ R,
Ox8t S AR,
BB B & LRIEEK,



#p

E®: 01 KRR, BANEETRN, TERNNHARRENFEFE -5
TRENNE,

M FUEAT IBM PC RIGREN

BEXE

ragme inline
#inciude <asmryles.h> #include <bios.h>

int biosdisk(int ¢md, int drive, int head, int track,

int sector, int nsects, void *buffer)

{
#if I(LDATA)

Es = _Dbs;
#endif
asm moy ah, cmd
asm mov al, nsects
asm LES_  bx, buffer
HEM moy cx, track
asm shr cx, 1
asm shr cx, 1
asm and ch, 0OC0h
ESm add cl, sector
asm mov ch, track
asm gy dh, head
asm moyv gi, drive
#sm int 013h
asm cop BY({cmd), B
asm jne BiosDiskEnd
asm moy WO(ES  {bx}), cx
asm mov WI(ES~ [bx]), dx
BiosDiskEnd:

return _AH;

!

biosequip REEE

A

K B 7 bios.h
H % ARREEA—HEARNRAREENOTNENYR. CHEAT BIOS hEf oxil,
iR [ H BROERRNEFERS, TIBM PC DETRIE,

e
$
i
o
&£
CH
#

B
:

15 f
14 i
13 fir
12 4i
11 {2
10 fi
9 {i
8 {z

7 fi
6

~—biosequ.cas

# int biosequip(void);

TP E
fTENHLE
BB BT EIN
E R/ 0
RS232%% O3
RS232 HO¥
RS232% O 3% ,
EDMA, NESOG0EE, HEEHDMA; LB G8 914, T DMALY
PC Jr,
5 Xiig v
BRI
00=1"135h3E
01=2-35s 4%
10=3Hsh 3
=458, Y H00R1ed

z’ﬁsﬁﬁ NG

e

.-...]9..

e P



¥4tz HEAR
" 0o=R M A
U1=4x28 BWIFE GF
10=80x25 BWHFE2-F
H=80x25 SWHRE-F
B34 BE
¥ 2 RAMX:
0 =16k
01=32k
10=48k
11 =64k
0 i RapitRs
0 KREERL
Bl HERT IBM PC B EEH,
o
#pragmy inline
#include <asmrulesh>

#iaclude <hiosh>
int bigsequip(void)

asm  int 1h
i return _AX;
}

bioskey SREtiEM ~—bioskey .cas
)i:] ¥ int bioskey(int cmd); '
fH B fE biosh
% B ABERER BIOS ST oxi AT ERHRERRE. B8 ond B SRR E.
0 ERETF—AEERARFR. WRESMHHS, BINVASCUER: MRH
SO A%, W@l Nl R, £ (IBM PCEASEFHY 2L,
1 BRBEH dNEm AR, LREN, WA FULEE T~ THA
. WERG, BT REHond HOE bioskey® 5B B,
2 RRAWBAKE. REES THEMEHGEE.
Ox80  Insertffli
x40 Capstfjif
0x20 Num Lockt})i
ix10 Seroll Lockdis
oxu8 BT AR
x4 HEFCrrd
Ux2  $ETLeft shift
Ox61 £ FRight Shift
Al RERTF M pC RIEERN
% B p

#pragma inline

#include <asmrulesh>
#include <bhics.h>

#deline KbdWreakVector 1RBH
#deline DS 2iH

T



6d

There is a condition where DOS can crash if Ctri-Brk is hir when in

an INT 16 call. We also redirect the INT 1B (keyboard break)

vector to an JRET when we're in INT 16,
[ ]
int bioskey(in¢ cmd) {
asm  PUSH DS /* Save D§ */
asm PUSH EN /* Sawe ES */
asm JMP SHORT next

/* Nested procedure for handling KBD break interrupts (1BH) ¢/

asm nullinterrup PROC FAR
asm IRET
asm nullinterrupt ENDP
/" LS:BX <- Old kbd break ruutine address */
next
asm MOV AHASH /* DOS get interrupt vector */
A8 MW AL, KbdBreakVector
animn INT DOS
/* DS:DX <. New (null) break routine address */
AN PUSH (8§
ASIN rOP DS
WSt MOY  DX,0OFFSET nullinterrupt
/* Set Khd-Break address to interrupt routine */
A% MOV AH25H /* DOS set interrupt vector */
ism MOV AL KbdBreakVector
asm INT DOS i
/* Do the BlOS keyboard call */
85m MOV  AH, cmd
asm INT *16h
asm JNZ keydone
asm CMP BYTE FIR (cmd), 1
asm JNE keydone
/SI XOR AX AX
keydone:

asm XCHG AXCX /* CX <- rval, need AX for INT 21s */

J* Restore the old break vector (still in ES:BX) */
asin PUSH ES /* DS:DX <- ES:BX ./
asm POP DS
dsm MOV DX, BX
asm MOV  AH.25H /* DOS set interrupt vector */
asm MGV AL KbdBreakVector
asm INT DOS

asm POP ES /* Restore ES */

asm POP Ds /* Restore DS */

asm XCHG AX(CX /* Get return value back in AX */
return _AX; }

biosmemory KO TEiEBK /A

i3 ¥ int biosmemory

[F 8 f£ biosh

i B AEECET BIOS T 0x12 ¥ R E FRER A,
B [0 fH GEEL 1K R AR AE R
HEME SERAT IBM PC RHEMEM
B F

#pragma inline

#include <asmrulesh>

#include <bios.h>

int biosmemory(void}

{

asm int 1Zh
return AX;
\ -

—biosequ.cas



biosprint FTELHL 170 —biosprin.cas
B & int biesprint(int cmd,int byteint port);
" B £ bios.h
1) B RRMERESN port FEE B ITEIH LI Fr K P ITERELTIE,
pore % 4 WETF LITL, 1N T LPT2 8%,
cmd RE R/ TFIZ-—,
B A TFbvte PHFER
L MR ITRIFLSR O
2 RTEHHLRE
byte B ) LLE0B25S,
Rl (B R EREME R T AT R S RENITEILE,
o0l iR )
Oxi8  L/OHER

kit Cikde
w2l A
Ux30 A
Ix80 R

4 ond BT 0, AEEETHREBHELN, REARLEE.
JiEEMYE RIS 1BM PO B H s
B

#pragma inline
#inclede < bios.h> .
int bivsprint(int cmd, int byte, int port)

astn moy ah,cmd
asm mov al,byte
Wsm mov dx,port
A8 int 17h
return  AH;
¥
biostime &[G—XrYEtE —biosequ.cas

H ¥ long biostime(int cmdlong newtime);Jif & £  bios.h
bt B ARFOEEER BOS NS, EiteRMEEFBLEE Y 182 KRENE
i,
GHE cmd =0, hiostime 2 [ H0) 38 2% Wi{E;
WA cmd=1, 7Tt 283 B long BIBY newtime {i,
& [m] {H 4 biestime £ BIOS 30328 (omd = )5, TAREITET #E Y A A,
AN RGEHET IBM PC RIEEAN
B
#pragima infine
#include <asmrulesh>
#include <bhiosh>
#pragma warn -rvl
long biustime(iut ¢md, jong newtime)
;sm inGy ah, cmd

dsn moy cx, Wlinewtime)
Anm moy dx, Wiinewtime)



NS

asm int lak
asm maov ax, dx
asm mav dx, x

}

#pragma warn .rvl

__brk TR R RS URIRR R BER, —brk.cas
A & int _ brk(void *endds);
HEr#  allech

iR 8 K EEWREY endds AT BSE BN E,
EME B

% —1. 3% errno B3N ENOMEM(T R 8 3 0),
RERF
#pragma ioline
#include <asmrules.h>

#include <alloch>
#include <errnoh>

int __brk{void *addr)
{
asm mov axnddr
asm moy dx,sp
asm sub dx,MARGIN
asm cmp ax,dx
asm Jjob brkerr
asm moy word ptr  bridvlux
return{i);
brkerr:
ertno = ENOMEM;
return{-1);
}
_brk EREEHE @ ik, : —fbrk.c

B ¥ int brk(void huge *addr);EESCH alloch
KB BB ESE0Y addr BN HTE R RNDE,
BB H R 0

KM ~1, ¥ error IR N ENOMEM(BRITH),
" ®E A

int _brké¢veid huge *addr)
{
if ((addr < _heapbase} |{ (addr > _heaptop) ||
tnormalize((char far *)addr))
return(-1};
else
return(0);

H

brk NEMERD @S8R —brk.cas
M % int brk(void “endds);

KA

H #  char *shrikQat incrj;

H & E aboch

R B FETHSRRESRAMMEFNERGEME, SRS RET R R B
RBTEE T, RUTERMBEG BAbL A — RO, SRR (R

R A9 0T 4 B0,



sbrk R MBS endds, FADTHEITSRAIFHZER,
shrk ORI - incr:-‘F:ﬂ': FEARI BT B4 ACROTF ARSI, incr O LIy i,
sEEY By M TERE S AR . _
WSRO R R RO B M R T AR L BT e AL, X T R R R
ERSREERRE,

& EE HFRARY, bek &R 0 W sbhrk iR G5 EARETE,
HRAKK, ABYHEN-1, ] errno Jy:

. ENOMEM F/ES A7z

THHEE EATF UNIX RE

= Bl corelen

wEF

#pragma inline

#include <asmrules.h>

#include <alloc.h>

#include <errno.h>

#if (LDATA)

#include < theap.h>

int bok{void *addnr)

{
return(_brk((void huge *)addr));

!

else

#intlude < heap.h>

int __brk(void *addr)

{
51 mov ax,addr
4sm oy dx,sp
4sm sub dx, MARGIN
gsm cmp ax,dx
asm juh brkerr
ASmM myv word ptr _ brkivlax
return{{));

brkerr:

errne = ENOMEM;
return{-1};
!

int hrk{void *addr)

{
return{__brk{addr));

i}if’a:ndif
bhsearch T4 %i#%R —hsearch.c
H #  void *bsearch(void *key, void *base, int *nelem,
int wodeh, int (*fcmp)());
FRHBE  void *Mind(void *key, void *base,-int *nelem,
int width, int(*femp)());
)i #  void *lsearch(void *base, int *nelem,

int width, int (*temp)(3);

B B T stdlibh
" B bseurch ERTRECEREFLN - 4EERAE. EAA bsearch ZH, R
i B A D TN B i M R,

Ifind 0 Isearch R THREHFHL, EHFENERSERR, FLERHN
EBMBHHEAQTETHF, DRSE key FHAMAIERF, Isearch I THRNME



b, # Lfind FIXAESL

* base ERIMRENEL B0 TR)

* nelem ¥ EIXPTRT ﬂﬂ‘]lﬂ

* width @FH--TRNFITHY

* key EFAIRF RN
Y temp AR/ HEH LR TFEREF, RTFERANMRIETHRHFER —K
i
ATRRE, S=AWREF NN S fomp RS TEME,
ERXEA LR TR, MRENERAN IS — M RIEHFIRANE
# key, H—MRAMEFLETCKAIEH elem,
femp R RESRELBFREREAD,

B EE S 0ANNEE SRR TMITAME— N RMMEE, B NFICREE,

bsearch # Hind :&[@ 0,

2F-F bsearch:

R R BT femp B
> “*elem <OBPER
== *elem 0
< *elem > 0B R

-F Isearch 1 iind:
nR@RLBT femp &9

= *glem 1= 0 RL
== *elem ¢
WHBEE EAT UNIX RIE
% & gsort '

® & r

#include <stdlib.h> void *bsearch(const vuid *key, const void *base, register size 1 nelem
size_t width, int cdecl (*fcmp)(const void *, const void *}}

{
char *kmin, *probe;

while (nelem > 0}

i = nelem >> 1;

probe = kmin + i * width;

j = (“emp)(key, probe);

if(j == M
return{probe);

else if (j < )
nelem = i;

vlse |
kmin = probe + width;
nelem = nelem - i - 1;

'}

' retarn(0);

}

_cOertint  FESREMAR CRT BIRAHILT, —criink.cas

A i wid _clcrtinit(void);

W B #HRBAEAEDDEL VIDEO &4, RESHAFPBFZELCRAAT -8R
B RN ESS S B, XEEIENAWBMRY  TurboCRT & Video )~
BB A 2 2



B
yoid _clertinit(void)

{
AH = V GET MODE;
“Videolnt(); ~
“crtinit{_AX); /* really only AL ¢/
AH =V RD CHAR_ATTR; -
“BH =0
_Videolnt();
_AH &= 0x7t; /* strip blink bit */
_video.normattr = AH;
_videoattribute = “AH;
} -

cabs W RBIHE
B B #include <mathh>
double cabs{struct 'complex znum);
K B wmathh
iR B K abs

calloc #EEIFissE —calloc.c
A #  void *(calioc(unsigned nelem, unsigned elsize);

K & & stdlibh, alloch

1=} M E malle:

®BF

#inclade <alloch> #indude <stddefh>
#include <mem.h>
void *caltoc(size_t nelem, size t elsize)

{
unsigned long msize;
register char *cp;
msize = (unsigned long)nelem * elsize;
cp = (msize > 0xFFFF) ? NULL : malloc((unsigned)msize);
if (cp)
setmem{cp, (unsigned)msize, 0);
return{cp);
!
ceil E&M —ceil.cas
H it double ceil(double x);
K B £ mathh
in B R feor
wERF

#pragma inline
#include <asmrules.h>
#include <math.h>
#include < math.h>
#pragma warn -rvl
double ceil (double x)

{
asm FLD DOUBLE (x;

asm moy ax, x [6]

asm skl ax, 1

asm cnp ax, 7FE6h + 06AOh /* 2753, maximum double precision */
asm Ja dim_beyond

asm push ax /* make a word on the stack */

asm MOV bx, sp



asm FSTCW WO (55 [bx]) J* read out the curvent control word */
asm mov ax, OF)FFh
asm FWaAIT .

- asm and ax, 88 [bx] /* mask out the rounding contro! “,
asm or ah, 08 /* INDP-8Y contvel bits for ceiling mode */
asm push ax ’
asm FLDCW WO (8S_ [bx-2])
asm pop ax '
asm FRNDINT /* round to integer */
asm FLDCW WO (85_ [bx]) /* restore original rounding control *
asm pop ax
dim_beyond: /* mugnitudes beyond 2°53 have no fraction */
dlm_end: return;

}

#pragms warn .rvl

cgets ARMBIRFHTR —cget.cas
B & char *cgets(char “strisgh

JK 8 % conio.h

W OB I ges

o

#pragma inline

#inciude <asmrules.h>

#include <conioh>

char *cgets(char *s)

{
#if defined( LARGE ) || defined( COMPACT )

asm
#eadif
asmi

aswm

ASm

J* find ¢
asm

asm

asm

asm

asm

push  ds /¥ HUGE saves/restores ds itseil */

mov ah, 0Ah /* cpets (DS:[dx]) */

LDS_  dx, s

int 21h

he CR character and replace it with \0 */

add dx, 2

mov bx, dx

add bl, [bx-1] /* = string length returned from MSDQS */
adc bh, O

mov byte ptr(bx], ¢ /* zero out the CR */

#if defined(_ LARGE_) || defined( COMPACT )

asm
#Hendif

H

pop ds

return{s+2);

chdir MTETHER —chdir.cas

A B
RYE
B

B @ {E

AT
E R
WORF

#pragma
#include
Hinclude
#include

int chdir(char *path);
dir.h
chdiz {43 path EHHREN LI IAE R, path BAHE —EFERR,
7 path SR Pl LAEE —HBHBS, W: chdir(n:\\turba C)E chdir("a:/turboC")
F RPERA RN, &0 FWEE-1, IR ercor K
ENOENT HEEHLHARFEE
EHF UNIX R8¢
mkdir

inling

< asmrules.h>
< dir >

< _ioh>

....27_..

A AT T e



fnt chdir(const char *pathP)

{

pushDS  asm moy ah, (3Bh

asm LDS  dx, pathP

asm int 021!-[
popDS_

asm jc 7 chdirFailed
return(0);

chdirFailed:

}

CheuckFile - It EREEHRBAIEHE.

return __IOervor( AX);

—seaarchp.cas

R ® static int pascal near CheckFile(char *pathP, char *driveP,

" #

char *dirP, char *"pamed,
char *extP, int mode);

A S MG T B RS E ST E TS,

EEf mREEAEE, MEEENE.

REF

static int pascai near CheckFile(char *pathP, char sgdriveP, char *dirP,
char *nameP. char ‘extP int mude)

{

H

register char *bufP;
struct btk  fThuf;
bufP = pathP;
ift ("driveP == "\{")
*driveP = A’ + getdisk();
else
*drivel &= -~k
*hutP+ + = *drivel;
shufP++ = 4
if ("dirP 1= A\ && *ditP 1= '/ {
*hufP++ = "\
getcuidir(*driveP - '@’, builP);
if(*bufP) {
bufP = Coprpr(bufP buf®);
*HufP++ = "\\"

}

} .
buff = CopyUpr{buf®, dird);
if (*(bufP - 1) 1= \\’ && *(butP - 1) 1= /)
*hufP+ + = "\\%
bufP = CopyUpr(buiP, nameP);
if (extP)
CopyUpr{butP, extP);
return (findfirst(pathP, &{tbuf, (mode & PROGRAM) 7 (x27 :

CheckOpenType @ HFTFHEY,

A &

AR SOk
R H

static unsigned pascal near
CheckOpenType {const char *type, unsigned *oflagsP,
unsigned *modeP)
RRFAEE
SRR I SRR, WHBRFRS ope dEik, RIEEO.
FHE type BIMHFEHRE LT

0x37) + 1);

—fopen.c

uflags mude t-> tlags
r O RSONLY PN -3 _F_READ



w  O_CREAT|O WRONLY|O TBUMYRITE _F_WRITE

HA, tlags $1 mode FBE openVMB B =TEW. B HREL open(). B—FH
i :
A —EXHKR oblags, f->0ags| 'O_TEXT,
Wb —THEEEK oflags, f->flags| O_BINARY,_F_BIN
KBYERERE ype BT FEFErw R a, MZUENTUREAFFERFITERE
Jo
E P WLkiEe,
"ARY

#include <stdio.h>

#include <fentih>

#include <sys\stat.h>

#include <ioh>

static unsigned pascal near _
CheckOpenType (register const char *type, unsigned *oflagsP, unsigned *modeP)

A

extern void (* exitfopen)();
extern void _xfclost();
unsigned oflags = 0;
unsigned mode = 0;
unsigned flags = §;
char o
if ((c = *ype++) == ')
{
oflags = O RDONLY;
flags = _F READ;

}
elge il (¢ == W
{

oflags = O CREAT | O_WRONLY | O TRUNC(;
mede = S IWRITE: -
flags = _F WRIT;
else if (¢ == "a"
{
oflags. = O WRONLY | O CREAT | O APPEND;
mode = 8 1WRITE;
flags = F WHIT;
) e
else
return U;
¢ = Tlype+ +;
e == "+ || (type == "+ && (¢ == ¢ {{ ¢ == b))
{
ilf (c == "+7)
¢ = *type;
/® same modes, but both read and write */
offags = f(oflags & ~(0 WRONLY | O RDONLY)) | ¢ RDWR;
mode = S IREAD | S TWRITE;
flags = _F READ | F WRIT;
}
it ' == )
{
oflags = O_TEXT;
else it 'W == )
oflags j= O BINARY;
flags = _F BIN;

Lo el T B s



if ((oflags |= (_fmode & (O _TEXT | O _BINARY))) & O BINARY)
flags {= F BIN; ~ - -
H
exitfopen = xfclase;
FoflagsP = offags;
*modeP = mode;
rurn fags:,

a—
=

—

-

_chmod MTEXHMFRER —chmoda.cas
B B #include <dosh>
int _chmodichar *filename,int func(,int atteib]);
B BT deh
i B} R chined
oA

#pragmy inline

#include <asmrules.h>

#include <iph>

#iaclude < _joh>

int _chmod (pathname, func, attr) /* chmod has old style definition */

const char *pathname; /¥ since prototype has .. %/
int func; int attr; J* tor 3cd arg */
{
pushl)S
usm mov " ahd3b
asm mov atfunc
48110 mov Cxattr
asm LDS  dx, pathname
asm int 21h pupDs
asm it _chmodFailed -
asm xchg ax,cx

return{_AX);
/t

chmodVFailed:
- return _ [Qerror (_AX);

error detected call __IO0essor

!

chmod HEXHAFRAR —chmod.c
Al & #incude <sys\stath>

int chmod(char *tilename,int permiss);

i Ch
| H: it _chmod (char *filename,int funcl,int attrib});
B & & ieh
% Bl chmed B4 permiss BB ITH ilename HEERIME, tilename R —IE0 G 5 THYFHE
85, '
permiss S AEE— TR/ FSLE 5 IWRITE M S_IREAD(E sys\stut.h HE 2,
perniss{g FIHUR
S_IWRITE LR
S_IREAD FiFik
S_IWRITE{S_IREAD SLFEMYS

_chmod BAECE LI ERURE MS.DOS XML, 1R fune 0, RBRGRE HFEG L H



& jal fi

RE:Z.-y:4

z A
WEF

MS-DOS Bt WR func 51, BHETHRER Y attrib (&,
attrib LA TS HRZ — (F dus.h FEL)

FA_RDONLY Hig
FA_HIDDEN R
FA_SYSTEM i

TSR MOE TRE AL EUR SN, chimod J& 0] 0, B cihmod iR[E-1,
AR, chmod BRI XHRMEEF, FRHEM-L
EHEEHR T, ecrno BENTFIEZ—:

ENOET XHERERARE

EACCES A S i
chmod iF FiF UNIX &
_chmod FiE AT MS-DOS

access,upen,unlink

#include <iodi>

#include <dos.h>

#inciude <sys\stat.h>

int chmod{const char *filename, int permiss)

{

register int  attrib;
attrib =  ehmod(filename, {}};
if (attrib == -1}
return{attrib};
attrib &= ~FA RDONLY; '
il ((permiss & § [WRITE) == §) attrib | = FA RDONLY;

atirib = chmodfilename, 1, atirib):
if (attrib == -1)
return{attril);

return(d);
H
chsize I3/ —chsize.cas
H # int chsize <int handlelong size>;
H R E ioh
BB AGHECR handle KBTI A, T BLRE size M HFHRAAASTICR,

AT T A RO

B el {3

o] BETE
£ M
WA F

#prugma
#inclyde
#Finclude
#include
#Finclude

THEITHER YA TS,
104 chsize I8 — 8, NWBERMEFEFONG: PR XA, BTN THEE
bR 2 fa R ] T .
LR, cheize s&[n 05 R, &I0l-1, FHBerrne HTHEZ—
EACCES HAVHTR
EBADF EE XS
Hif ¥ MS-DpOS

creat, topen

inline
<asmrules h>
<ioh>
<fkentihz>

< ig.h>

#define ZEROBUFSIZ 128 /* size of padding butter */
int chsize (register int fildes, long newSize)



char  zerpbul{ZEROBUFSIZ];

long posn;
asm mov ax, 420ih J* LSeek to current position %)
asm mov bx, fitdes .
asm suh £X, OX
asm mgy dx, cx
asm int 21k
asm Jc chsizeFailed
asm mov W) (posn), ax
asm mov W1 (posn), dx /* save current position *}
asm mov ax, 4202h /* seek 1o end of file */
asm suhb CX, X
asm mov dx, ex
asm int 21h

asm Je chsizeFailed :
/* See whether we need to extend or truncate, */
asm cip dx, W1 (newSize)

Asm ja chsizelruncate
4Sm jb chsizePad

4sm cmp ax, W0 (newSize)
asm jae chsizeTruncate

/* Here we seek to the origiunl end-of-file, und pad the flle with zeros. */
chsizePad:

usm sub W0 (newSize), ax /* compute # of bytes to pad ./
asm skb W1 (newSize), dx

asm mov cx, dx

asim moy dx, ax

asm moy ax, 4200h f* seek to old end-oi-file *
asm int 21h

asm Jc chsizeFaHed

/* Fill our temp buffer with (ZEROBUFSIZ) zerus. */

ASIn push 58

asm pop (33

asm lea di, werobuf

asMm X0r ax, ax

asm mov ox, ZEROBUFSIZ / 2

asm cld

4#sm rep stosw

/* Now write vur "zero” buffer repeatedly to the file, until (newSize)
bytes have been written. */

writeLoon:

asm mov cx, ZEROBUFSIZ /* need more then fuil buffer ? */
asm cmp WlinewSize), 0

asm jnz writeChunk

gsm cmp | ox, Wi{newSize)

AsM jhe writeChunk

asm maov ex, WlhlnewSize)

writeChunk:

asm sub Wil(newSize], cx /* update byte count */
asm shb Wi(newSize), 0

asm lea dx, zerobuf

#it LDATA

asm push ds

Asm push £33

asm pop ds /* DS = segment of buffer ./
#endil

asm push £X

asm moy ah, 4

dsm int 21h - [/* write zeros to file */
asm pop cx

#if LDATA

asm pop ds

#endil

asm je chsizeFuiled

asm cmp HX, €X /* make sure everything written */
asm jne clisizeFailed '

f*  See if need 10 write more. */

asm mey -ax, Wi{newSize)



asm or ax, Wl(newSize)
asm jnz writeLoop

golo  chsizeSeekback; J* done --> restore B¢ pos  */
/* Jump here if an error occurs (AX = DOS error code). */
chsizeFailed:

return _ KOerror (_AX)
/* MSDOS truticates a file as a side-effect t¢ function 40 when
a zerg-length write is requested. */
chsizeTruncate;

asm mov ax, 42000 /* seek to pew end-of-file */
asm mov bx, fildes
asm mov dx, WO (newSize)
asm moy cx, W1 (newSize)
asm int 21h
asm J chsizeFailed
asm moy ah, 40h /* teuncate at desired position */
asm sub cX, CX '
asm int 21k
asm Jc chsizeFailed
chsizeSeekback:
asm mov dx, WG (posn)
asm mov cx, W1 {pusn)
ysm xichyg si, ax
asm mov ax, 4200k J* seek to original place */
#sm int 21h
asm jic chsizeFailed
_openfd [fildes] | = O_CHANGEID;
return 0
}
circle EE

H # #include <graphics.h>
void far circle(int x, int y, int redius);

B 7 graphics.h

" O Karc

_cloar8? WRKEMRSF —clearg7.cas

i B unsigned int _clear87(void);

JE Bl £ floath

BB clears? WRILRET, HFR S087/80287 RAFRIE 8087/80287 R WALBBF WA
RHELHNASE

B ROEEEENRARE. T _clear8T EEHEREE LBR foarh T,
B (] _fpreset, _status87
¥

#pragma inline
#include <floath>
#include <dosh>

wnsigned int _clearB? (void)
{ _
volatile pnsigned Status;
if ( 808BY) {
asm - db ODDh, 07Eh, OFEh /* FNSTSW Status */
asm mov cx, 20
ThisNear:
asm loop ThigsNear
" asm db 0DBh, 0E2h J* FNCLEX */
| else {
asm FSTSW Status
asm FCLEX
}

© e e L R



return (Status &Ox3F);
H .
cleardevice WMEETER
M I #incude <graphiceh>
void Far void far clear device(vold);
8 T graphics.h

B B ceardevice MR CPCY ML BRI (00),

THEH  IE Turbo Pascal 5.0 PHELN TR
# H  clearviewport

clagrerr BAMRIRGE
J::| #  #indude <stdio.h>
vipd clearerr(FILE *siream);

K ¥ % stdioh
i By Wi ferror
% B F

#inchude <stdivh>

void clearerr (FILE *fp)

1 fp->Mags &= ~( F ERR | F EOFy

t

clearviewport [KBRENTERK

H & #include <praphicsn>

I B E graphics.h

## ARERBEE, 3§ cPeii)BBRIRE 0,0,
Ol 7€ Turbo Pascal 5.0 PAHRUK TERF

#  [B] getviewseltings, cleardevice

close X(HXHAEH
3] # int _close(int bandle);

E & ¥ inh
3L B cluse
HEF

#oragma inline

#include <ivh>
#include < ioh>

int close (register int {d)

asm noy ah, 3eh

asm muy bx, d

asm iat 21h

asim jt closeFailed
openfd [ BX| = -
return (; ~

closeFziled:

return _ 10error ( AX);
\ .

ctese KX HH A
il i int close( int bhandle);

—clearerr.c

—closea.cas

—close.c



MR

A ¥ int close(int handle);

R B E b

W ] close #_close #IH M handle 5 M X H DM, handie RIBA creat, creat, creatnew,
creattemp, dup, dupZ, _open open Y open iR PIFRHE — D emiE,
HE: XUBENHAEXHRES - Col_ZFH., 0RO Cru_Z BEHH, S8
B EFH.

& PRSI, close M close B0 0; FALEE-1,
R handle B—FEWEHTH XEH, XHRPBRMEH, R errne B A,

EBADF XS
ABEYE cdoseifF UNIX 5
_close AT MS-DOS
-2 "3 creat, dupm, fclose, fentl, open

B EF

#include <ijo.h>

#include <asmruies.h>

Ainclude < ivhi>

#iF CPM cflZ  /* see commentary in file "zapetle.cas” */ #incude <fentlh>
#endit ~ _

int close (register int handle)

if (handle < 0 j| handle >= HANDLE MAX)
return _ IQerror (¢_badHandle);
#if CPM ctlZ /* see commentary in file “zapctlzcas® */
it ( !(_openfd(handle] & (O_BINARY | O_DEVICE)} && openfd[hundle] & O  CHANGLIY)
AppendCt1Z (handle);
#endi
openfd [handle] = ~0;
return _close(hiandlej;

}

closegraph X@EBERE

B ¥ #include <graphics.h>
void far closegraph(voeid);

J& & £ graphics.h

i 8 I itgraph

clock EERAHTHPRER —clock.cas

H B leng clock(void);

[ & E timeh

" W A EE F1RE AT SR ST BV R ET S UL BT (L BT SHRE B, 1R I%ER ) CLK TCK (&
timed PEEN, {HN BHPFALYPE,

- B time

HRAF

#include <timehi>
Finclude <usmroles.l >

extern unsigned long _StartTime; J* beginning of program execution «f
/7 ieitinlized in COASM */
static unsigned char DayFlip; /% keeps track ¢/

#pragma infine
#define 1 asm
clock 1 clock(veid)

R T TR G i . . . a T wm



{
clock t NowTime;
1 xot~ ahah
I ot 1ah /* call BIOS for tlmer ticks *f
1 add  BY0(DayFlip), al /* record whether day has changed */
I mov W0 (NowTlime), DX /* save returm values *
I mov Wl (NowTime), CX /* which is current time in ticks */
if(DayFlip)
NowTime += (x1800b0L; /* number of clock ticks in duy >}
return(NowTime - _StartTime); /* return count of ticks ./
}
clreol ZEXARBI ALK ENHITE —clreol.c
Ji} ¥ void clreol{void);
WA FE conioh .

W B clreal ZEHFTAE O PHMANGARDTANFE R WIE, XIR RS
UBEYE REBEHTIBM PC REMEN, 7E Turbo Pascal 5.0 PHRBK TR,
5 . clrscr delline,window

¥ B F

#include < videoh>
#include <vconio.h>
void clreol(void)
{
register int line;
line = wherey(); .
scroll(UP,  wherex(), tine, videowindowx2, tine, 0);

}

cirscr KRR W@ —clrsce.c
A # void clrscr(veid);

& E conioh .

W B EKENERASNEO, HEEBIE LA (RO,

A HERT IBM PC X EMEV. 7 Turbo Pascal 5.0 PHMLUK TR
BB F

#include < video.h>

#include <conivh>

void clescr{void)

{
_ seroll(VP, videvwinduwxl, videnwindowyl,
video.windowx2, __videu.windlmyz, n;

DL = _video.windowx]; /* positiva to window L1 */

_DH = video.winduwyl;

_AH = V SET_CURSOR_POS; .

_BH = §;

_Videolnt{);
}
comtime —ctirme.c
A S static steect tm *comtimedlong time, st dst);

B # RETFE

BB HBREKEE tme FRAGEIZA i P,

B R puEtetel g, REMAREY, SRR,
mE S



t Y

#include < io.h>
#include <fime.h>
#include <stdioh>
static const char Days{1?] = _
31, 28, 31, 30, 3, 30, 31, 31, 30, 31, 30, 3
} 5

static const char *const Weekday|7] = {
"Sun”, *"Mon", "Tue", "Wed", "Thy", "Fri", "Sat"
15 '

stativ comst char *const Monthsj12] = {
"Jan", "Feb", "Mar", “Apr”, "May", "Jun”,
"Jul®. "Aug®, "Sep*, "Oct", "Nov", "Dec"
k

static  struct tm tm;
?latl-c struct tm *comtime(long tirme, int det)
int kpery;
int i
int cumdays;
#pragma warn -sig
tut.tm _sec = time % Q

time [= 66 | /* Time in minutes */

tm.tm, min = time % 60

time /= 6f; /* Time in hours */

i= lime / (61L * 24L);
tm.tm r=7 4+ ( << 2
c:ull'.lclai_;,'ysu|= 1461 * i;
time %= 1461L * 24L;
for (i
hpery = 365 * 14,
if ((tmfm year & 3) == )
hpery += M
if (time < hpery)
break:
cumdays += hpery / 24;
tm.im_year+ 4;
time -= hpery;

}
i (dst && daylight &&

IsDST( time % 24, time / 24, 0, tm.tm _year-T0 )){

time+ +;

tm.tm_isdst = 1;
}
else

tm.tm _isdst = (;
tm.tm hour = time %. 24

time /= 24 /* Time in days */

tm.tm_yday = (int)time;
cumdays + = (int}time + 4;
tm.tm_wday = cumdays % 7;
time++;
if ({(tm. tmryear & 3) == 0}
il (time > o)
else il (time == 60)4
tm.tm _mon = J;
tm.tm mday = 29;
return{&tm);
1

for (tm.tm_mon = (; Days[tm.im _mon] < time; tw.tm_mon+ +)

time -= Dn_ys[lm.tm mon];
tm.tm_mday = time;
#pragma warn sig
return{&tm);

}
_control8? 4INYNEMF

—ctrig7 .tas



B ¥

A&
iR B

P I

# L
®RF

unsigoed int _conirol87(unsigned int newvals,
uasigned int mas.k);
fluat.h
ABRPATRERHE R QEWF.
FREBTR— unsigned int, TS —HNEIQHHAWNT, DME, R0
FABR, BN UERRTRBSR R,
_control87 §8 mask P E — {1 [F) newvals BT RIAHIGAS, #0JR mask PHO—CI%TF 1, 3
newvals tF BORFAY (PR 60 X B T USRI F R A — A9, _control87 EHEE MG 0
— " E AR,
AT RETETRANARE:
W B F:0100 0011 0110 0011
mask: 100 0001 0160 1111

newals:1110 1001 0000 0101

®Fbl_ 1 0 0101
S5 mask=0, B control87 B RBAHF HBHTF.
B ME ARSI T F S FARE, HE_controls? BEERENRSEL, §
float.h
_clear87, fpreset, status87

#pragma inline
#include <floath>
unsigned int _control87(unsigned int new, unsigned int mask)

volatile unisigned Control;

volatile unsigned nControf;
asm fstew Control

nControl = (((Contral & —mask) | (new & mask))) & ~0x0040;
asm fldew nCoatrol

return{Control & -Ux0040):
}
Copylt  —1-FHBENHE —RTH, —fnsplit.c
A ¥ void pascal mear Copylt(char *dst, const char *src,

unsigned maxlen)

BRTHE  RERTAES
WA BFERE SCR EHRS T8 DST,
EoE O K.
BBRKF

#include <dirh>
#include <stringh>
static veid pascal near Copylt(char *dst, const char *src, unsigned maxlen)

il {dst) {

if(strlenisre) > = maxlen)

strnepy(dst, src, maxien);
dstimaxlen] = 0;

else
strcpy(dst, src);



X 2 AEE

CopylUpr  NBIFPFEFMRKEF P - searchp.cas

B ¥  vold * pascal near CopyUpr(char *dst, char *srr) .

B H-FOREHRS--TEE, FRRETNISTFRRRANAS,
B A A EE dst PRENTFRRRE.

5EF

#pragma inline
#include <asmrulesh>
#Finclude <dirh>
#include <_dirhx
#include <stringh>

static  char drive[MAXDRIVE +1];

static  char dir[MAXIHR +1];

static  char fonme MAXFILE + 1];

static  char extfMAXEXT +1];

static veid * pascal near CopyUprichar *dst, char *src)

{

pushDS
asm LDS si, src
asm LES™  di, dst

" asm cd ~
Copying;
asm i
asm cmp al, g’
asm jb Converted
asm cmp al,
asm ja Converted
asm sub al, 'a’ - ‘A
Converted:
asm stosh
asm or al, al
asm jnz Copying
asm dec di popDS$ _

#pragms warn -sus
' return (void es *) DI;
#pragma warn .Sus

coreleft il ¥ ATFAERRK N -- goreleft.cas

Al B uosigned coreleft(void)s CHTFME. A ERMFRMN)
unsigned long coreleft(void); (T 45, XRMEBML)

R B % alloch

A B & malloc

R ¥

#pragma inline

#include <asmroles.h>
#include <alloc.h>

#if (LDATA)

#include < _fheap.h>
unsigned long coreleft{void)

return{farconeleft());
!
#else
#include <_heaph>
|{lnsigned coreleft{void)

asm moy ax, sp
asm sub ax, word ptr _ brkivl

i e T TR



l return(_AX - MARGIN - 40);

#endil

cos S=MEN = cos.cas
B ¥ double cns(donble x);

W B E mathh

B 8 Wtrig

KR X

#pragma inline

#include <asmrules.h>

#include <math.h>

#include <_math.h>

#include <errno.h>

#include <stddef.h>

static unsigned short NANTRIG [4] = {0,0,0x0420, (Ix7FF0};
#pragma warn -rvl

double <cos (domble x)

{

asm FLD DOUBLE (x)

asm moy ax, 7FF0h

asm and ax, W0 (x [6)) /* extract the expounent field */
asm cmp ax, (33 * 16) + 3FFOh  /* biaséd version of exponent 53 */
asm jae cos_tooLarge ’

it (8087 >= 3)
asm db OPCODE _FCOS
else

{
asm }_FAST_ (_FCOS )

cos_end:
return;
cos teoLarge:
asm FSTP  ST(0) /* pop x from stack */
#pragma warn -ret
return _matherr (TLOSS, "cos", &x, NULL, *(double *) NANTRIG);
#pragma wurn .ret

#prayma warn .rvl

cosh Iih KM -~ cosh.cas
B & double cosh{double x);

K % £ wmathh

" 8 R byperb

®mEF

#pragma inline

#include <asmrules.h>
#inclode <math.h>
#include < _math.h>
#include <errno.h>
#imnclude <stddefh>
#pragma warn -rvl

double cosh (double x)
{

asm FLD]

asm mov ax, TFFFh

asm FCHS /*TOS = 10 %/

asm and ax, x [6] /* select exponent and most signif. bits */

asm FLD DOUBLE (x)



&5 cmp ax, 486h

asn jnb oosh tooBig /* exp (+-710.475) considered too large */
aSm cmp ax, 3¥20h
asm . jb cosh_tiny
cosh_justFits:
asm FAST ( FEXP )
Bsm FLD1
asm FDIV st st{} /* Exg (-x) */ asm FADDP st(l), st
asm FSCALE /* cosh (0 = (exp(X) + exp(:x)} / 2 */
Asi FSTP  st(l)
cosh_end:
T returm
cosh_tooBig:
asm_ ja cosh over
asm cmp W0 (x [4]), 033CEh
asm jb vosh_justFits
cosh_uver:
asm FCOMPP /* discard ST and ST(1) */

#pragma warn -ret
return _matherr (OVERFLOW, "cosh®, &x, NULL, HUGE VAL);
#pragma warn .ret
/*
cosh is more accurately calculated by the polynomial
(1 + x"2/2)
when x is tiny (x|} < 2°-13),
-
cosh_tiny: '
asm FMUL ST}, ST(O)

asm FSCALE /* divide by 2 */

asm FSUBRP ST(1), ST(U) f2 4l == . (1) %/

asm jmp short cosh_end

}

#pragma warn vl

country EEEERHXMNES --country.cas

B i #include <dos.h>
struct country "country(int countrycude,
struct country *countryp);

# O ABIRE -S5EXAXNEL, WL, oHERR, ditai RO E KT R
i) DOS i,

char co_currstyle; /* currency style */

char co_digits; f* #of signifdigits in cucrency %/
char co_time; /* time formut */
lung co_case; J* case map */

char co_dusep{2];  /* data sepatator */f
char co_fill] 1]; I filler =/
H
co_date HBY AR WT .
6 FrXENEKHE, B, #EWER

I FAREMABNA, B, FEPER
I REHEREHB, 7. A

MIEEN R RERN T
& RERAMESEEZE,. AFSRERXERK
. RARTFESHEEZE. BFENREXE K
2 FEETHSEEZA, BFSHNEE -5
ko HRERRNABEMZE, BASNKEE -2



.3 .@ i EEEE countryp
B REHT MS-DOS 30 RTFRES
BEF

#pragma inline

#include. <asmrules.h>

#iactude <des.h> -

struct  country *country(int xcode, struct country *cp)

{

pushDS
asim LDS “dx, cp
asm mov_ ah,38h
aEm mov alxcode
asm int 21h
popDs
asimn jc ~ error
retura{cp);
errer:
return{{);
}
cprintl ERXIEMHERM -« cprintf.c

A #  int cprintf(char *format|,argument,...})};
W B % conioh

& B IL printf

BB F

#include <conio.h>
#ifdel OLDCONIO
#pragma inline -
#include <asmrules.h>
#include «<stdio.h>
#incJude < _printfh>
int cdect cprintf(const char *fnt, ...}
{
va_list ap;
va_start (ap, fmt);
return. _ vprinter {cputn, stdout, fmt, ap);
t
#else
#inclode  <stdarg.h>
#include <stdiv.h>
#include <string.h>
#include <dush>
#include < printth>
#include < video >

#deline BELL \o,
#4define BACKSPACE b
#define LINEFEED W’
#define CR \r
- int cdeel cprintficonst char *fmt, ..)
{
return _ vprinter (_ cputn, 0, fmt, (va_list) va_ptr);
#endif
cputs F-—FHEHHEE —cputs.c
A % void cputsichar *string);
B E cenivh
w & ﬂnputs
% B F



#include <asmrulash>

#include <conich>

#intlude <stringh>

#ifdef OIDCONIO
a inline

int cputs(const char * s}

{

register int lem;
len = strlen(s);

#if daﬁned(__COMPACI’ || defined( LARGE

asm push ~ ds /* HUGE saves/restores ds itself */
#endil

ASI . mov ah,40h /* write ( BX, DS:{dx], CX) */

Asm mov bx,1 /* std catput = console = fildes } */

asm mov cx, len
asm LDS &, s

T oint T 21]:
»it de:ﬂned(__COMPACl‘ ) || defined(LARGE_)
asn pPop

#endil

return s[lenj;
} -
#else
#include < video.h>

int cputs(const char * s)

return _ cputn{s,strien(s),0);

}
Fendif

_creat HE—THXUARER—1E2HFEXH -- creata.cas
ﬁi B  Minclude <dosh>
int _creat (char *filename ,int attrib);

KB E ioh

W B R creat

REx

i{nt _treat (const char *pathP, int attr)

} return CreateFile((char *)pathP, attr, 033C, O_RDWR | O BINARY);
creat MR- THIBEEE—TCHETNLG -~ craat.cas .
A f& #include <sys\stat.h>
int creat (char *Dlenamejnt permiss);
FAHXEYM  int_creat (char *filepame,int permiss);
B # int creatnew(char *filename,int attrib);

int creattempi{char *filenameint attrib);

KX E ioh
® M creat R filename §E M LHEUR— T HCHHIESES - CHFEEH M, permiss B
EATHOIRA .

MRXHEFEHAEREERL, ceat BEXHKEAFTT, XHRETRT, FEFE
THAFRERY, W creat WAXIK, XHTE. '

creat WA B TFEMEF permiss PH—4F, EAP UNIX A P B RIFL

BRAEAE AR L, WERXHRTER mBEGEA O, MXAHRAEXY, FAKE
MS-DOS 8RR E X o,



permiss ] LU T HHEZ —(fE sys\stat.h $3E 3):

permiss {H AR
S_IWRITE b ]

S IREAD , bR ]
S_IREAD|S_IWRITE bindd: ==

E#: £DOS+, BEAITRIEAT
Fil_CREAT @iy 30#, EREYN2EER tnode (O TEXT 5 O_BINARY) 355184
He.
NS~ 30k, TLUEITRN fmode M, AT LA O_CREAD #20 TRUNC
RS HAEBNEE AT "R MMEGRA open B MUTAA:
open{"xmp".O_CREATl O_TRUNC | O_BINARY.S_IREAD)

R —AE N xmp B B RIE XK, ERXHEFE, MEBTRIKEN0FT,
_creat %~/ MS-DOS BT aurib, EHWAFTURRER—TRELL. THERA
THEFRITH. DROBRXERD, XHEHFEEATHITL, BXHTRETRA
H.
creattemp [F_creat AH{tl, B Y43CHEHEN, A creatnew BN — 8, WICHRE
%,

creattemp 5 _creat #8{l, H £ creattemp &) filename RS BATNEE N R H. M tilename
S AR PO RS, FORM T EERTERYE lename KFFFEF,
filename VAR B L LAFMER THE, ERIFHRE, HXHTH ShMER.
_creat,creatnew il creattemp FHJ sttrib B 0] PLE TR Z —(E dosh F3E )

FA_RDONLY . HiimE
FA_HZDDEN B E #
FA_SYSTEM R

E B EEARTE, XRPOREF AR, A--IENEH SHER-1,
EREMRN, errno BN THEHZ —:

ENOENT BedxHrnR s8R
EMOENT HHXHRE
EACCES FLUEAY

AHEHE  creat FH T UNIX B85, creat HiE Al T MS-DOS, creatnew 1 creattemp REH T
MS-DOS 3.0, TiFREE AN DOS AT,
£ 5 bsearch.close,dup, fmode () openyredwrite
®EF
#pragma inline
#include <asmrules.h>
#include <ioch>
#include <_io.h>
#include <sys\stat.h>
#include <fcotlh>
extern void (*_exitopen)(};
extern void | _xclose(};
extern unsigned _nmUmask:
int creat(const char *path, register int mode)
£
register int fd;
mode &= _notUmask;
fd = dosCreat (path, (mode & S _TWRITE) 7 0 : 1);
if (fd >= 0 .
{

exitopen = xclose;



_openfd {fd] = fmode | O RDWR | O CHANGED |
Tdioct! (fd, 0) & 0x80) 7”0_DEVICE : 0);

return fd;

}

CreateFils IE—7 ¥, - creata.cas

‘B & RRT4AER

¥ % % creat, creattemp ¥ creatnew FI-F-EAEEIH,

B Esh: FESHEIE

£M: —1, I ermo RS THEFN—1:

ENOENT BEg 3 #£ 5k,
EMFILE $TFXHXE,
EACCESS FR&FHR.

R

#pragma intine
#include <asmrules.h>
#include <io.h>
#include < ioh>
#include <lentlh>

#undel crestnew /* Remove the macro version of creatnew() */
static int near pasca! CreateFile(char *pathP,
int attr,

unsigned char func,
unsigned oflags)

{
register int handle;
pushD$

asm mov  ahfunc

asm mov Cx, atir

asm LDS dx, pathP

asm int ~ 21h
popDS

asm ic ~ CreateFileFailed
handle = AX;

openfd [handle] = oflags;
return handle;
CreateFileFailed:
' return _ IOerror (_AX);
}

creatnew f— ¥ XH -- creata.cas
B & #include <dosh>
int creatnew (chr *flename,int attrib);

A E doh
-3 B & creat
R 2

int creatnew (const char *pathP, int attr)

return CreateFile((char *)pathP, attr, 0x5B, fmode | O_RDWR}),
}

cresttemp PR—ITHALHARAE—TEFEXH .= creatd.cas
A i  #inclode <dosh>
int creattemp (char *filename,int attrib);

C s v AL LR AR M MR AT 0 TE T T At ks ek T T U, DS Y T



MHEAE iohb
" B Rcrent
t SN
jnt cresttemp (char *"psthP, int attr)
{ : o .
) return  CreateFile(psthP, attr; 0x5A, fmode | O_RDWR);
_ontinit ¥R Video T, - criinit.cas
A & void _crtinit(byte newmode)
REXH  _videoh
w B WMk Video TR,
nEr
void _crtinii(byte newmode)
AL = pewmode; ' .
(AL » CBD&& AL !'= MONQ) AL = C86;
video.currmode = AL;
“AH = V GET MODE;
Videolnt(§;
if { AL 1= video.currmode) {

AL = video.currmode;
"AH = V SET MODE

_Videolnt();
_AH = V_GET MODE;
_Videalnt(3;
_video.currmode = AL;
}
video.screenwidih = AH;

“videv.graphicsmode = (_videocurrmode > C80) &&
{ video.currmode '= MONO);

video.screenheight = 25;

vldeo snow = {_video, currmoﬁe = MONO) &&
(Isystem{{char far ‘)ﬂxFUﬂGFFEAL "COMPAQ™)) &&
(!egainstalled());

video.displayptr.u.seg = videocurrmode == MONO ? (xB0OO

“video.displayptr.uoff = 0;

“video.windowx1 video. mndowyl &

“video.windowx2 = video.screenwidth - 1:
} “videowindowy2 = T4;
cecanf MIBHADITHEHLEA -- escant.c
¥ int cscanf(char *format [ argument,..]);
K ® & conioh
" B K scanf

® &y

#include <conjo.h>
#include <stdloh>
#include < scanfh>
int cdecl cscanl (const char *fmt, ..)
{
#pragma warn -sus
return  scanner {
Fint  (*) (void *)) getche,
{void {*) (int ¢h, void *)) ungetch,
NULL,
fmt,

_va pir



JH

#pragma warn sus

} .

ctime BEBNMEREDFHS - ctimex

A &%
MU
A &

33

B om R

£ ®
B

char *ctime(long *clock);

char *asctitee(struct tm *tm)

double difftime(time t time2,time_t timel);

strnct tm *gmtisoe{long *chock);

struct tm *localtime(long *clock);

void tzset(void);

time.h 1A Bl ctime 3B clock SF{aA0HM] (RN time BB ENHE ) BRI THEIN 26
IR R

Mon Nov 21 11:31:54 1983\n\o

Bifi R AEEKE,

asctime 10 UGS HI 2 77 SR AU EH (Rl 44 3 4 ] ctime AP R AR EHY 26 D EROFRE,
difftime 1HEM timel 3 time2 fR]AYRHE], SR,

localtime F1 gtie J& 617§ 5 3 & 4 EOHE S50 49484t . localtime A T LM XM E S
B$E], gmeime 3003 E HEA SOV RBHHEE(GMT).

2REBHER timezone BF CMT RULFRRETA 2 E65%, G yBEEEST, HE Y
5460%60), 2R HIETHE, HENLNBUUREFERSHER.

BITALE 1974 540 1975 £ h AR O BNAFE, MRMEDHEE, STRENTRTUD K,

tzset 25 UNIX REMERY, EEIRIRPHAETH,

time. & XK FHBERIRTIWF:
struct tm { '
int tm_ser;
int-tm_mmib;
int tm_hour;
int tm_mday;
int tm_mon;
int tm_year;
int tm_wday;
int tm_yday;
int tm_isdst;
'
RERAE T 24 /040, XEA-3D, AHo-2), BE (BRXXD , F.190, ~F
{4 X (0-365) 81—k 0 R4 M S etaiiRE,
ctime H asctime JZE3E F128 By a9 A E M. EFBRLPESN, EBRAR
HEHEE,
ditftime & [3 3 LT R BTV (E
localtime ) grotime & [FAFIF AUE(EHEH), SEHESEN, SRBHANREE.
ABHE FRERMNBERT UNIX RE
getdate time

char *ctime(const tong *clock)

e e T g



{
'

ctribrk iy Ctri_Break &pRilF -~ ctribrk.c

return{asctime{localtime(clock))};

B & void ctribrk(®fptr)(void)); o

I B & desh -

BB Culbrk @R HFN fptr FiHEE control_bresk ALER, P 0x23 WAF LI FAED
EMEEEB.

B RERBGHRHERAA, arlbrk B —1 DOS A BEFRMAE,
BEETRTE—MERREMA, THAR-BIGEE, 7 LGA longjmp &= BB
. -

B @ @ Cioibrk REER, 4RE%ESWEFN, AREPOED 0 AnEEARFHE I,

Bl REAT MS-DOS

# R longimpsetjmp

g

#include <dos.h>»
#include <process.h>
static int (*Hfunc){void);
void ctribrk(int (*fptr)())
{
Hfunc = fptr;
setvect{Dx23, hentry);
}

delay MiEANHITES—ENG (ED) - delay.asm

A &  void delay (unsigned milliseconds);

B % dosh

# 8 A delay 205, WHRITYNAERE. SH milliseconds S WAHELN, WANEE
A Bl a0 E SRR T 1,

AN SEATIBM PC ZHMAEMN, & Turbo Pascal PHHLE TR,
£ B sleep, sound

B RF
NAME DEILAY
PAGE 60,132
ifdef __SMALL
endil
ifdef COMPACTE _
LD = 1
endil
ifdef MEDIUM
LP = 1
endif
ifdef LARGE
LP =
LD = 1
endif
ifdel HUGE
LP = T
LD = 1
HUGE = 1
endil
ifndet  NoReverse
Reverse = 1 ; Switch for pushing parameters in reverse order
endif



ifdef Lr :

LIPROC = 1 ; owiteh for Large Code Segment

¢lse ‘

LPROG = 1]

endil

ifdef LD LDATA = 1 ; Switch for Large Data Segment

else :

LDATA = ]

endif

irdef HUGE

LPROG =

LDATA =

eadif

Debug =

ifdef Debugl

Debug =

endif

ifdef Debug2

Debug = 2

endif

ifdef Debug3

Debug =

endif

HEADERMACRO MODNAME

DSEG MACROD

IFDEF HUGE

MODNAME& DATA SEGMENT PARA PUBLIC °DATA’
ASSUMECS:MODNAME& TEXT, DS:MODNAME& TEXT

ELSE

DATA SEGMENT WORD PURBLIC *DATA'
IF LPROG
ASSUMECS:MODNAME& TEXT, DS:MODNAME& TEXT

—

o=

; Switch for internal debug leve!

-

ELSE
ASSUMECS: TEXT, DS: TEXT
ENDIF B -
ENDIF _
ENDM # End macro DSEG -
ENDDS MACRO
[FDEF HUGE
MODNAME& DAENDS
ELSE
DATA ENDS

ENDIF .
ASSUMEDS:NOTHING
ASSUMECS:NOTHING
ENDM 52 End macro ENDDS
PSEG MACRO :
IF LPROG
MODNAMEEL TEXT SEGMENT PARA PUBLIC 'CODE'
ASSUMECSMODNAME& _TEXT, DS: MODNAMI:,& TEKT
ELSE
_TEXT SEGMENT WORD PUBLIC 'CODE’
ASSUMECS:_TEXT, DS: TEXT
ENDIF IFDEF RUGE
ASSUMEDS: MODNAME& DATA
ELSE
ASSUMEDS:DGROUP
ENDIF - '
ENDM % End macro PSEG
ENDPS MACRO
IF LPROG
MODNAME& TEXT ENDS
ELSY
_TEXT ENDS
ENDIF
" ASSUMECS:NOTHING
ASSUMEDS:NOTHING
ENDM ;i End macru ENDPS
IFNDEF HUGE :

— 49—



DGROUIGROUP _DATA

ENDIF
DREG
ENBDS
PREG
ENDPS
ENDM 3 End macro HEADER
,ltngqqnﬂb--,, wahba L L2l L
; macros for pmcedure asmes and calling conventions
.ﬁ’t-' whhohd LT L L LIdd Tl [ L2 d]]
; Address stack frame
IF LPROG _
ARGOWSEQU 6 s Offset of arguments
ELSE
ARGOFSEQU 4 ; OMTset of arguments
ENDIF
GPROC MACRO poame % Name of procedure to define
IF LPROG i+ If large memory model
ifndef  Reverse ;i If Pascal calling conventions
PUBLIC pname 3+ Do @ PUBLIC declaration
pname PROC FAR 4 Declare that the model as FAR
else ,, If C calling conventions

PUBLIC &pnam
_&pname PROC FAR
plaing  equ _&pname
endil
ELSE
Pascar calling conventions
PUBLIC pname
posme PROC NEAR
else
PUBLIC &pname
&poname PROC REAR
Poame equ . &pname
endif
ENDIF
yidel pname&stack
Incalsz

H

parms =
eige

localsz = 0
parms = 0
endif

PURGE GENDP
GENDP MACRO

ifndef Reverse
prame ENDP

else
_&pname ENDP

endif

ENDM

ENDM

pname&ret
size pnamedatapk - locaisz - ARGOFS

## Do a PUBLIC declaration

., Declare proc as far with underscore

3 Setup equate for calling prac

;; €nd the IF statement

# Il smaH memory model ifndef

3 Declare that the model as NEAR
» i C caliing conventions

3 Declare proc as near with underscore
5 Setup equate for calling proe

5 End the IF statement

i End the IF statoment

;; Name of procedure to define
5; If Pascal calling comventions
5; Statement to decltare put

s I C calling coaventivns

;i Statement to declare out

;i End the IF statéement

;; Ead macro GENDP.

»» End macre GPROC

LPROC MACRO pname, nopublic ;; Name of procedure tu tlel‘lnn, public ?

ifidn <nopublic>,< >
PUBLIC pname
endif
pname FROC NEAR
ifdef pname&stack
localsz =
parms =
else
localsy = 0
parms = )
endil
PURGE LENDP
LENDP MACRO
prame ENDP
ENDM
ENDM

. pname&ret
size ponmedstack - Jocalsz - 4

5 Declare that the model. us NEAR :

5 Statement to declare out
s End macro LENDP
i End macre LPROC

—.50-—

Reverse



; set up stack frame and push registers

GENTRYMACRO
if localsz GT 3
sub sp, localsz
else REPT localsz
dec sp
ENDM v End macro REPT localsz
endifl
push bp
mov bp, sp
push si
push di
push ds
push es
ENDM i End maces GENTRY .

; unde pushes in entry and return

GEXIT MACRO count
pop es
pop ds
pup di
pop si
pop hp
if localsz GT 3
add sp, localsz
efse
REPT localsz
ine sp '
ENDM i knd mucre REPT locaise
endif
ifab <cgunt >
ref count
else
ifdef Reverse
ret
eise
rel parms
endit
endif
ENDM ;i End macre GEXIT
ENTRY MACRO name
public  pame
name;
ENDM
HEADER delay
PSEG
leopspe iy dw 0
delaystack struc
delaysuvebp tw ]
delayret dh ARGOF> aup ()
delaytime dw 4
delaystack ends
GPROC delay GENTRY
muoy ex, [bypl.delaytime
mov ax, ¢s:_logpsperas
or ax, ax
mz bepindelay
moy ax, Hh
mov e%, #x
2Ty ix, es:[oChl]
call calibrate
sub bx, es:(6Ch)]
neyp bx
moy ax, 48
mul bx
wmp X, ax
Jbe defayx
sub X, %
maov ux, ¢s: lowpsperms
begindebay lihet near



waitloop
counting
3

H
gustert
Jelayx

GENDP
LPROC

syncloop

countloop

donecounting

finetune

syncioopl

IF Reverse

ENDIF

xor b, Ix

oy es, bx .

mev di, ‘byte ptr eslbx] )

joxz delayx, . : : )
balwel - oeny - :

moy si, ox

LY TN, X

even :

lahel nenr '

Garbage values in registers = H00B0000 thopefully o canstant!)
cmp and ine just used to pet -

equivalent- loup time here us -

when estimation loop ran

cuip 3, byte ptroestibx]

jne bogustest
Iabel near

lnop counting
moy ex, Si

loop whitloop
label near- . .

mov ax, cs:_loopsperms
GEXIT ‘

delay

calibrate, NoPubiic

push.  bx

push X

push - dx

push 65

mw ax, 40h

nov es, ax

_moy bx, 6Ck

muy al, byte ptr es:{bx]
mov x, -1

lahet near
mnv dl, byte ptr es:|bx|

cmp al, di

je syncloop

even

lahel near

cmp dl, byte ptr es:{bx]
jne donecounting

loop countloop

label near

neg X

dec X

mov ux, 5§

xchg ax, ox

xXur dx, dx

div X

mov cs: |nopsperms, ax
labet  near

mov al, byte ptr es:[bx]|
mo¥ ¢X, -1

label near

mov dl, byte ptr es:|bx]
cmp al, d1 .

je syncloopl

push bx

push  dx

muov ax, 85

push ax

cabl Delay

pop ax

pop dx

pop bx

cmp i, byte ptr es:[bx]
je  calibratex




Fa

dec es:_loopaperms

jmp short  finetune
calibratex label near

pop es

pop dx

pop €x

pop bx

ret
LENDP calibrate
ENDPS

END

deffine HZEXAWOhME—1T — insline.c
A ¥ woid delline(vuid);
D X ¥ conioh

W Bl delline MBRXATAEN R —17, HHERTET LB, CEXNES RS D PMLE,
B FRETELE

Y REATIBM PC BEMEIL, & Turbo Pascal PR TEAE.

£ W 'dreolinsline,window

BEF

#include < videoh>

#include <conio.h>

void delline(veid) -

/* Deletes the current line on the screen */f

{ __scroll(UP, video.windowxl, wherey(),
video.windowx2, video.windowy2, 1)
+ /* delline */ -
detectgraph BT MR HNE R BB THIEF 08
B #& #include <graphics.h>
void far detectgraph(int far *graphdriver,
int far *graphmode);
R % # graphics.h '
i® B R isitgraph

ditftime i+ MF04 R 2 50504 5] % -- difftime.c
A ¥  #include <time.h>
double difftime(time t timeZ,time 1 timel);
K& E timeh
W OB K ctime
®AEF

#include <time.h>
double difftime(time_t timel, time_t timel)
{ -

s

disable B BE
& #  #include <dosh>
void disable(void>;

HEEM  vuid ensble(void);

returnd (double) (tinre2 - timel));



B #  void geninterrupt(int intr num);

R B ¥ dosh
iR 8 FERGTARRARGAZHNEEIEEHE,
disable FBFRCPET, FUB M SHRFER R BRREE BT (NMD), AR il 89,
enable EFTAPW, PTLARHFEFTREPHRESE,
geninterrupt £ AH intr_num e B R — TR
B e {§  disable 1 enae TR EEHE, genmlerrupl B 38 o) {5 4k T8 8 H B P .
f Bt FUERT 8086 45
£ R getvect

div BEAEER, EEHRY - divt.cas
A #  #include <stdlih.h>
div 1 (int numbergnt denwin);
T
H &= ldiv_t Idiv (long laumer.tong tdenom);
F B £ stdlibh
i W div i EETRRBGEE, BE div t BERIEEHRS. numer # denom ﬁﬂ']ﬁﬁﬁﬂﬁﬁﬁ*
RS div t 2 —FFMRKEH, 7€ STDLIBH P/ typedet & L I1T:
typedel struct |
int guet; /*quutient*/
int rems;  *remainder*/
b div t;
Ediv 3 091 B ROEER, R RIZRIS BRI, Inumer H denom S SRFRMOHEHRN. X
B sdiv £ — BRI, 7E STDLIBH HH] typedef & LW TF:
typedef  stroct |
fung  yuot; f* quotient */
iong rem; /* remainder %/
b Mdiv_t;
iE [E {H SBEEERRFN quet (8) 1 tem CRED BIEH,
B ANSI C '
#HEF
#pragma inline
#include <asmrules.h>
#include <stdlibh>
#pragma warn -rvi

div t  div(int numer, int deuom)

{

48N oy ax, nummer
asm cwd

asm idiv Wl{denom}
}

#pragma warn .rvl

Displacement - fseek.c

| #* static int pascal near Displacement(FILL *fp);

e

#include <stdivh>
#include <ioh>



[T N S

static int pascal near Lisplacement (FILE *fy)

{ register level;
int disp;
register char *P, disp = level = fp->level;

if (fp->Tlags & F BIN}  return level;
#pragma warn -ucp T
P = fp->curp;
#pragima warn .ucp
while (level--) it ("' == *P++) disp ++;
return disg;

_ DOSemd A argv HHfiE- DOS 447, -- doscmd.c

H br3 char * pascal _DOSemd{char **argV);

j8ita _prucess.h

iR B ﬁ’-’fﬁ—""gﬁﬂﬁﬁbﬁﬁﬁﬁ%ﬁﬁ*mhﬁﬁ@E Za AU EEFE, UEER
CTHERSEEN) 3,

' E mESY, | DOSond EEE RS ITERESEMR MM £, B@E NULL,

A

#include < process.h>

#include <stdlibh>

#inclode <string.h>

char * paseal  DOScmdichar **argV)
( —

register char  **arpVV;

register unsigned cmdS, Wrk;
char *hutP;
i Compute the wmm.md line size nuludm;, the NULL string a¢ the
end of the command line.
emd8 = 1; /* Comnmand sice byte */

it ({arg¥ = argVy '= NULL && “argW++)
while (*argW && **argW) |
Wrk = stelen(*argW+ +) + 1;
if (temdS + Wrk) > 127)
break;
emdS + = Wrk;
!
cmdS + +; /* Eunding Carriage Retura */
i Allocute d buifer, and concitenate all argument strings */
if {(bul'l-‘ malloc(emdS)) = NULL) {
t(*bufP++ = condS - 2) 1= 0y {
argW = argV + 1;
while (*argW && **argW) {
*butP++ = "
butP = stpepy{but®, *urgW+ +};
H

}
*butP++ = \r}
return huf? - emd§;

!
else
return. NULL;
}
dosCreat 31 —P3rif, -- open.cas

B 7S static int pascal near  dosCreat (char *pathP,
unsigined atiriby;

% B R DOS T8 0X3C E i~ i,

g M| . Bl 1.

BB EN



#pragma inline
#include <asmrulesh>
#include <joli>»
#Finclude < ivh>
#include <FPentlh>
#include <gys\stat.h>

extern unsigned _notUmask;

static  int pascal near  dosCreat {char *path¥, unsigned atirib)

: .
pushDS$

asm mav <X, aftrib

asm moY ah, 3Ch

s LDS.  dx, pathP

A5m int 21h /* AX = crest (DS:DX, CX) */
popDS_

astm jc dosCreatFailed
return  AX;

dosCrentFailed: T

return 1Qwregr (_AX)
}
DOSenv A4 Spawn/Exec TR, -- dosenav.c
it} #* char * pascal __DOSenv{char **envV,
char *pathP,
void **envSave):
MBI _process.h .
w ER— TR IR BSNEETRNAZEFE, R pachP TRIEE, NHFH K
FHZE, HBRAHT Spawn & Exec,
B H REY, DOSeny BEIFEIF MR 095 T, &G NULL,
B
#inctude <_process.h>
#include <stdlib.h>

#include <string.h>
char * pascal _ DOSenv(char **env¥, char *puthP, void **envSave)

register char  **envW;

register unsigned £nvy;
char *hutP
/e Compute the environment size including the NULL string at the
end of the environment, {Environment size < 32 Kbytes) */
envs = |;
if {(envW = envV) I= NULL)
r (envs = ik "envW && **envW; envS + = strien(*envyW+ +) + |}
envi+ +;

if (pathP) .
envs += 2 + stelen(pathP) + 1;
i (envS > = (200l
return {(NULL);

/* Allocate a hutfer ./
it ((butP = mallac(envs + 15)) '= NULL) {
A The environment MUST be paragraph aligned | */
*envSave = hwtP,;
bulP += 15
(*({unsigned " &bulP)}) &= OxFFFO;
/* Concatenate all enviconment strings -/

if {{envW = env¥) != NULL}
while (*envW & **eavW) | :
buff = stpepy(bufP, *enyW+ +);
*hull+ + = "\

b
*huiP+ + = "Iy
/* Append peogram name o the environment v/

o~



if (pathP)} {
*({short *)butP)++ = 1;
bufP = stpcpy(butP, pathP);
*bufP++ = "\;

}
return bufP - envs;
H
else
return NULL;
1
dosexterr PEY RiKiRENR -- dosext.cas

2] & #include <dos.h>
int dosexterc(struct DOSERR *dblkp);

K & dos.h
iR B TE—¥IMAR MS-DOS ME, ZBMAESH dbikp 1558 DOSERR S PINEY Bz 8.,
BLESH A E L
struc DOSERR { ©int exterror; /*Extended errort/

char class;  /*Error class*/

char action; /*Action */

char locus;  /*Error locus */

H
AR AEEN DOS AR 0x89 85, extercor {5 0 F/FAMT— K MS_DOS. PR & k.

B (@ {f  dosexterr MEH Y exterrur
gl HEET MS-DOS 3x, ESEIM MS-DOS M4 R,
®ERF

#pragma inline

#include <asmrules.h>

#include <dos.h>

#pragma warn -use

int dosexterristruct DOSERROR *ebikp)

/* WARNING: SLDI and DS are destroyed by the DOS %/
register int §1, DI,

#it' 'defined( HUGE )

asm push™ ds =

#Hendil

asm mov ah, 05%h

Asm int 021

asm LDS_  di, eblkp

asm moy fdi].exterror, ax
asm mov [di).class, bh
HSM moy [dif.action, bi
asm moy [di}.Jocus, ch

#if !defined(_. HUGE_ )
asm pop~ ds
#endif

return _AX;
}

Hpragma warn .use

&M E dosReadQne - M &gl —I1F#. -- zapctriz.cas
A i static char pascal near dosReadOne (int fildes)

W M AEHER—ITFR.

B[ EREYEA,
RERF



static char pascsl near dosResdOne (int [fildes)

char c = 0

pushDS _
asm maov bx, fildes
asm moy cx, 1
#if LDATA

asm push 88
asm pap DS
#endil asm lea dx, ¢

asm mov ah, 3Fh _

asm int I1h /* dosRead (fildes, DS:DX, CX) +/
popDS_
return ¢; /® no error checking ./

H

BN B dosSeekFinalChar - SR THHNREFH, -- zapcirlz.cas
B & static  void pascal near  dosSeekFinalChar (int fildes)

iR B IEAHEHN.

B . DSAXER TR R MSWLSW,

B ®F

#pragma inline
#include <asmrulesh>
#include <ioh>
#Finclude < jo.h> -
#define ctlZ 26

static  void pascal near dosSeckFinalChar (int fildes)

{

Asm mov bx, fildes

dsm moy cx, -1

asm maoyv dx, cx

asm mov ax, 4200h + SEEK END .

ASm int 21h J¥ DX:AX = lseek (BX, CX:DX, AL) =/
return; /* no error checking v

}

__DOStimeToU  # DOS giEl§ 2 UNIX &} E. -- dostimu.cas
H b long pascal _ DOStimeToU (unsigned long timeStamp);

JFR Tk _inh

W timeStamp B&—7 PCDOS T#ataE#R oA, & A 08 E{EE (bit-field) 892
R

BB UNIXBSAIEM 070 F 1 A 1 B 00:00:00GM Y FH BB,

HEHN

#pragma inline

#include <asmruies.h>

#include < ioh>

#include <time.h>

extern unsigned monthDayll;

#pragma warn -use

#pragma warn -rvl

long pascal _DOStimeTol (unsigned long timeStamp)
{

unsigned hour, yday, year;

asm mi¥ cx, WU (timeStamp)

ASt myyv dx, W1 (timeStamp}

Asm nwy $i, CX /* save time in oun idle register */
asm muyv di, dx /* save date */

I DX holiés the date in compacted form:
yyyyyy mmmm ddddd year (0 = 1980118, mon (1.12) day (1.310)
Lets begin by vounting the completed days this year. */

#58_



aym mov bx, (HEOh

asm and b, dx /* isolarte the aenia ¥

asm moy cl, &

asm shr bx. cl

asm and dx, 1Fh /* BX = month 112, DX = duy 1.3 ~/

asm mo¥ cx, GFE(h

asm and cx, di J* isolate the year */

asm shr ex, 1

asm xchg <1, ch J* CX is now the year since TUB0, ./

asm test c, 3 J* is this a leap year ? */

asin nz dtu_notleapMNow

asm cmp ) J* is it latee than February ? */

Asi jna dtu notheapNow

asm inc dx ~ J* add a leap day */

dtu_notLeapNow: -

asm shl bx, 1

asm Moy bx, monthDay [bx - 2]

asm add bx, dx

asm dec bx J* BX = completed days oty 1 *f

asm Moy yday, bx

A Next we aved to calculate how many duys are counted in the completed
years since 1970, including 1970 *

asm add o, 14 /* year since 1970 */

asm moy year, cx

asm moy #x, CX /* how many leap days occurred ? %/

asm inc #X /* count is effectively from 1969. -/

asm shr ax, 1

asm shr ax, 1 /* divided by 4 *f

asm add bx, ax /* add leap days to this year’s days *f

/* In 130 years (start 1970 .. ¢nd 2009) thece will be 47481 days. =/

asm moy ax, 365

asm mul ex

asm add bx, ax /* 47,481 will fit into 16 bits, »/

/* Each day has B6400 seconds.
(2 * 43200). ¥/

This is conveniently substituted by

asm MOV ax, 43200

usm mul hx

asm shl ax, 1

asm rel dy, | J* DX:AX = years counted as secondds */
/" swap out the days' total, fetch today's time */

asm xchg iy, dx

4sm mov bx, dx /* BX:S1 holds years' seconds. .7

/* AX = time [ield, structured as:

hhhhh mmmmmm sssss

hours (11..23), mins {0..59), sees/2 (0..29)

asm push ax

asm moy cl, 3

asm shr ax, c /* AH = hours ¢/

asm mov byte ptr bhour, ah

asm maov byte ptr hour+1, 0

asm dec (3¢

asm shr al, «l /* AL = minktes */

nsm mov cx, 60

usm xchg al, <l

asm mul ah

asm add X, ©X /¢ AX = GU*hours + mins = totsl miny  */
asm moy¥ cl, 60

asm mui €X

asm pop cX

asm and cx, 1Fh J* isolate the two-secomd counts *f
asm shl cx, 1

asm add ax, cx

asm adc di, dh /* DX:AX = secomnds in the day  */
asm add ax, si

asm adc dx, bx /* DX:AX = total seconds ./
/*  MSDOS time was local time, s¢ we need to change it 16 GMT. */

usm add
asm adc
asm cmp
asm Jz

ax, Wi (timezone)
dx, W1l (timezone)
WO (daylight), 0
dtu_done J* skip it DST disabled */

*f



asm push ax

asm push dx E
_8I = __isDST( hour, yday, 0, year ) ? 3600 : 0;

Asm pop dx
asm pop ax
asm sub ax, si Jf* adjust for daylight savings *)
Asti shh dx, 0
dtu done:

- return; "~ /* DX:AX contains count of seconds since Unix birthday */
}

#pragma warn .use
#pragma warn .rvl
dostounix i B HAR0RYE] 5 UNIX BHiE Rt - timegvt.c
| # #include <dos.h>
Iong dostounix(struct date *dateptr,struct time
*timepir);
WX void unixtodes(loug utime,struct date *dateptr,
struct time *timeptr);
A ®
WA F dosh
=] 87 dostounix JEM getdate F getime 38 [0 8 H EIFEFRI5E R4 UNIX R 2 8V63 /6], dateptr £&i0]
_date £584, timeptr 357~ EH P DOS A KBIMET{a]{F 8 time G5k,
unixtodis # utime %Eé@ UNIX *&itﬂ']’l‘ﬁfﬁﬁ,ﬁ DOS X, FHHEMA S dateptr R timeptr
FRIE 0 datee 1 time 5,
RO (A dostounix E[E] UNIX FRASATRTE: MRHHEIRBIRIGMT) 19704 1 A 1§ 00:00:00 24
FAHPE, unixtwdos FEDIH,
oMY B REERE R T MS-DOS
% K ctime,getdate,gettime
R B I¥F

#inciude < joh>

#inclade <dos.h>

#include <timelh>

static char Days{12} = { 31, 18, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31 };
long dostounix(struct date *d, struct time *t).

{
long X;
register int i;
register int days;
int hours;
tzset(); /* get imezone info */

x = 24L * 6L * 6L * 3652L + timezone; /* Convert from 1980 to
1970% base date GMT */

i = d->da_year - 1V8(;

X += (1 > 2) % (1461L * 24L * 60L * 6L}

x += (i & 3) * (24L * 6L * 60L * 365L);

if(i & 3
x += 24L * 3600L;
days = O;
i = d->da mon - 1; /* Add in muonths */
while (i » 1)
{

i--:
dn,ys + = Daysfil;

}

days += d->da_day - L;

if (d->da mon 5 2 && (d->da year & 3) =
days+ +; /“' Currently in leap year ¥/



howrs = days * 24 + t->ti hour; /* Find hours */

if (daylight &&  isDST( t-5ti_hour, days, 0, d->du_yesr-1970})
hours--; -

x += hours * 3600L;

x += 60L * t->ti min + t->1ti sec;

return (x}: - -

}

dosWriteNone @BIX#ERIFEY. -- open.cag
iz ¥ static  void pascal wear  dosWriteNone (int handle);
w % IXHE 0 EY,

B m{E %

EEKF _

static  void pascal near dosWriteNone (int handie)

{

asm mov bx, handle

asm sub ex, ex  /* zerv length causes troncation ¢/

asm sub s

asm mov ah, 40k

asm int 21h /* dosWrite (fildes, dont-care, () */
returm; J/* no error checking */

}

DotFound MEIHIBRNREE, - tnsplit.c

H 03 int. pascal near DotFound(char *pB};
HRxH RRTEED

R ¥ KRENERNBEL,

BAEF

static  int pascal near DotFound(char *pB)
{
it (*(pB-1) == 1

ply--;
switch (*--pB) {
case " ;-
it (*(pB-2) 1= "\I")
break;
case ’(’ :
case "\’
case "\{¥ :
return 1;
}

return O
}
drawpoly BHihkK
B #:  #include <graphics.h>
void far drawpoly(int numpoits,int far *polypeints);
HIREN
B #  void farfillpoly(int numpoints,int far “pulypoints);
B B deawpoly SO EIR A A0 E— F S0 numpoints BB,
fillpoly I 4 pTMR RIRE A B —F B K& dawpoly 345), )5 AT LS RTHAR M
RPLRAREEHE,



polvpoints 3@ PR EDIOGLE ownpeins*2 T, 8 BRI HEHE—TR

SH x Fy 47,
EE: BTETHE 0 TSNS ARE, DA o+ | DRIREES drawpoly, tHENE » 4
SIFEH 0 MR

B P {E WRERAZHERELE THR, grapbresult E[0]-6,
B[ #HEYE  TE Turbo Pascal 5.0 hH M TFHEE,
# I getfillsettings,getlinesettings,getbkcolor,graphresult

dup HEH—IHOH -- dup2.cas
i # imt dup(int handle);
HREN
5| #  int dup2(int oldhandieint newhandle):
B B ivh .
" B dup N dup2 FBiE (0] —FH XA, SIS FRCHOIA AT AR RILL .
v HARIFTH MR E
* RN R T P — MR T R 1)
* AHRESAHFRERGE. ¥, /5
dup? iR [0 F — 8] ff HAEHE, EERN{E X newhandle BIFT T EARE. MEL newhanle
MERRY R RITHES, IR dup2 HEEH, :
handle 7 oldhandle FERERA creat, open, dup, dup? 3% tentl pIBF] 4,
B HVART, dup BESFICADE, TN RER FUEERI- 1,
EWAMY, dup2 BN 0; FREH.), EHRESRA, eceno ERATHEZ —:
EMFILE I X R &
EBADF ER
TP dup & T EFE UNIX RS
dup2 35 i FERESE 11 S — 88 UNIX R4
& K close, ecreat, open, read, write
[ s
#pragma inline
#include <io.h>
#inciude < io.h>
extern  void (*_exitopen)();

extern  void xctuse();
int dup (int handle)
{

register int fd;
a5m mov ah 45h
48m mey bxhandle
PR int 21h
Hsm ic dupFailed
fd = AX:
_openfd |fd] = openfd [handie|;
“exitopen = xclose; :
return (fd);
dupFailed:
return _ [Qerror (_AX);
H .
dup?2 EH—1reaE -- dup?.cas

H #  int dup2{int oldhandle, int newhandle);

—62—



K & ik
B ¥ Rdwp
- 2

#pragma inline

#include <ioh>

#include < jo.h>

extern  void (* exitopen)();

extern  void xclose();

int dup? (register int oldhandle, register int newhandle)

asm moy ah,d6h

asm mov bx,oldhandle

asm mov cx,newhandle .

asm int 21h

asin je dup2Failed
_openfd [newhandle] = openfd [ofdhandle);
_exitopen = xclose;
return

dup2Failed:

} return _ 10error (_AX);

ecvt M—{RRMEIRYPHR

B ¥ char ecvt(double value, int ndigit, int *decpt, int *sign);

HXEW  char *leve(double value, int ndigit, int *decpt, int *sign);

H #  char *gevi(double value, int ndigit, char *bud;

% B ecvt 1B value ¥ 8 ndigit (FRFH U TEHRENERSE, #ﬂ@ﬁﬂﬁ#ﬁ*ﬂ‘]?ﬁﬂ
HIX T 88 SRR 2B SUET decpt BT 85 (decpt X SR NS B I 7 8 60
Zeiln). BAEMFEREG AL
fevt [ ecvt FEl, HEAT L Fortran FAHH B odigit 2 OMFLN, RiFGHeA
I
gevt IE value $E BN LS FRLE00 ASCU T/ S, IBERMTE bul B, 3EE—158, 10
Rorieesid, THEBEP4 Fortran F 4 3A ndigit 1A 48, EUER E&EHFES
(TEIREEE), LR,

B 1 ecvt M fove MEFHE S Ak B SRR MR, HABESRIAA eovt & fovt a4
wEY, _
gevt AR [B] 8 buf fFIRNFER S

A Bl EAT UNIX

& I, printf

W EF

#include <stdiib.h>

#include <_printfh>

static char cvtBut' | XCVTD](J + 2]

char *ecvt (double value; int nDig, Int *decP, int *signP )
{

*decP =  xevt (& value, (nDig > 1) 7 nDig : 1, signP, cvtBuf, F 8byteFloat);
} return _cviBuf: - -
egainstalled RKHEGATF. -- crtinit.cas
=2 #*® static int near pascal egainstalled(void);
"o A GEAEERPREEGA R,
B B E REFBEGARRBERTRUL, %HMEE FALSE,



B &ET

#pragma inline

#include <asmrules.h>

#include < videoh>

#Finclude <dus.h>

#include <conwh>

VIDEOREC video = {0};

int Cdecl directvides = 1

stutiC int near pascal epainstalied(void)

AX = Ox113ik
BH = 0);

DL = (xit:
“Videolnt();

! return (unsigned char) (_DL+1);
aliipse E—MME
A ¥ #include <graphicsh>
void far ellipse{int x, int v, int stangle, int envangle,
int xradius, ot yraviush
B R T graphics.h
OB Har

_emit EYFRAFEINTREED
H #  #include<dos.h>
void _ emit__{argument,..};
B OE & dosh
% emit A AREN CEIFRERGARNERS, RRE50NBIBN s,

enable -HPER

H o #indude <dosdh>
void ewabiefveid);

B E dosh

123 B Rdisable

eof KM HEIH -« eof.cas
M P int eoflint *handle);
B EE ioh
W B eofB B handle BRI ARG E B TR,
B R STTOR R, eotBlil FUEQO, BB AL, W, ermolt
B
EBADE P8 €an
{5: ¥ Tlerrnr, perror
i #F
Fpragma inline
#inelude <inh>
#include <ftenilh>
#include < joh>

int eof(int handle)} {
long endPosi;



Al (O _EOQOF & openfd {handle]) return 1; /* "L huas been seen 7/

asm moy ax, h
asm mov bx,handle
asen int 21k
“sm jc eofFailed
asm test dt,080h
asm jnz NotEof /* Never EOF for devices */
asm mov ax,04201h
asm xor {X,CX
asm xor dx,dx
asm int 21h [/* Get current endPosn */
asm je eof¥ailed
asm push dx
asm push ax
asm mov ax, 4202k
asm xor CX,CX
asm xor dx,dx :
asm int 21h /* Get end-of-file endPosn */
ASM mov word pte endPuosn, ax
ssin mov word ptr endPosn+2, dx
asm pop dx
asm pop cx
asm jc eofFailed
asm oy ax,(M4200h
asm int 21h /* Restore current endPosn */
asm jc eolFailed .
asm cmp dx, endPosa + 2
asm jb NotEof
asm Ja IsEef
asm cmp ax, endPosn
asm Jb NotEof
IsEnf:
return  I;
NotEof:
return Ui
eofFailed:
return _ 10errir (_AX);
}
AME Exchange - ¥RFH{r®. -- gsort.cas
=1 b3 static void neur pascal  Exchange (void *leftP,

void *rightP);
W B et RirightP i Hqwideth FH RSB MM,
B E Xk BB F

#pragma inline

#include <asmrelesh>

#inciude <stdlib.h >

typedef int cdecl  comparl (const void *, const void *)

static  comparF *Fenp;

static  unsigned { ¥Width;

static  void  near pascal  Exchange (void *leftP, void *rightP)

{
il
int i
char ¢
for (i = O i < gWidth; i++ )
{
¢ = *(char *) rightP};
*((char *} rightP )+ + = *{{chur *} leftP):
*{(chdar *} hP 1++ =
#endif

Nuote that in HUGE muodel DS and ES wmay differ.
*/



#f ! LDATA

axm push tan

asm pop Es J* defire ES lor stos, mavs ./
#else

asm push DS

#endif :

asm mav cx, gWidth

asm LES di, rightP
asm LDS_  si, leftP

-

! Assert: qWidth is never zero, see test at entry to gsort().

*»

/

asm shr cx, 1 /* test for an odd pumber of bytes */
asm jnc xch_wordLoop
asm mov al, ES_ [di]
asm muvsh ' /¢ swap bytes, advancing peinters */
asm mov [si-1], al
asm iz xch_end f* if CX was originally 1 ./
xch wordLoop: -
asm moy ax, ES [di)
asm Movsw - /* swap words, advancing puinters %/
asm C Oy [si-2], ax
asm loop xch_wardLoop
xch_end: : .

#iF LDATA
asm pup D§
#endif
refure;
}
exec.. RAFETHERAFRNER - exec.asm
-- execlc
- execle.c

- gxeclp.c
-- execlpe.c .
-~ execv.c
- gxecve.c
-- axecvp.t
-- gxecvpe.c
A B int execl{thar *pathname, char *arg0, argt,.., argn, NULLX
) int execle(char *pathname, char *argl, char *argl,.., argn,
NULL, char *envp[]);
int exectpichar *pathname, char*argl), argl,.., NULL);
int execple(char ¥pathname, cgar *argl, argl,., argn,
NULL, char *envp[])
int  execy (cllar *pathrame, char *argv(]);
int execve{char *puthname, char *argv(], char *envp|]j;
int execypichar *puthngme, char *arpv| ]);
int execvpe (char *pathname, char *argv{], char *envp|D);
R % & process.h
B O exec BEENEOLETARTIRA THENRERIF, Sevec JAfAzIN, FHEENRE
WHR, DU sl BT mERIT 3R,
pathname &R A F FHAEBM XHE, exec lEE FFENMS.DOSH RN LR R

pathname,



B [ {E

8 X
BEr

EXHAQEY REXKAE, BRRSEOXHE, MRDERN, EXH4EBN FIXEE
VRERHITRARIE
LW RE, NREFNXHEER.
EXHLEHAE, MAMRLTREK WS,
MfEexec. BMES G ED, |, v, eBREENREAFLHINE,
p  BrREBTHESDOSHETEPATHRARTRRTERRE; T8 pERTAN
T, RERBFMYWEFRTHER,
I FTorBWikEtargd, argl, .., argn)iBILSHER, —RRE, 4FLDEELR
Y aet, RER.
vV FRBYEEH (argvi0], .., argvin[FRIBEMASE, AR, YEAENSHTT
r, FGRY,
E  RFEEMenvpr] LERIF#E, XRFLYETHEROGFTE. wRREEEE, B
FR R R HRNIRE,
exec.. BRIRP R TERHLAERTEREELRIEY P —T, TiHESRERTHE
7R Jo 58 (p ey R LR AT,
Pan:
¢ exed i Texec. . BY, EXRARULBHHS, FERARANLTHERTRETBREE,
FELHRMNTHEERE FHR,
¢ execvpe—Texec. B, ERASNEHEHAAER, BPATHAFN FRFHER
BEs, HiEFeanvpSRINE AN,
exec.. BV E DGR — TS (argdKargv[01): AL, GEF Mpathnamet) — 5
. HROTBHERFFIERETE0E,
FEMS-DOS 3xshipathnameE T AR R ERIMDOSIE D, T8 F T HE6 A g
R RO B L (arglEkargy [0]) 891H.
HERAUSEE, g0 Wpathname, flagl argniR BB RAMERENFHSE, &
argn/g it FAFFENULL, HREBZEE,
L Ae/oHE,, RBITEenvpleER—THFHHARER, ZHER b SRIGEA, $
PRI — P USFRAEHFERE, BRAWT:
envar =value
HotenvvarB2FHARE, valueRenvwar At BEMNBM. envp)O)FHBE TR
FNULL, Yeovp[0] ANULLEY, F/R THBYROEBMHNE.
arg0+argl+..+argn(Sargv i} +argy|1] +.arpv[n]) E S B KB (LB S BRSO MEA
BAANTFL8FY . REXNULLFRTHR,
Y —Aexec. BB EWAN, BEEATHWOXHETABRPRITH.
WRERRLT, exe. . BEAFROE; FHEN, exec. BEIER .1, HERerrno Yy FHHZ

E2BIG BREKK

EACCES FoH LR

EMFILE fTHIXHRE
ENOQENT BREEXHLRTES
ENOEXEC BAHR

ENOMEM KEBEMEZE

abort, atexit, exit, searchpath, spawn, system



NAME EXEC

PAGE 60,132

INCLUDE RULES.ASI
; Segments Definitions
Hezder@
; External References
ExtProc@ _10ERROR, PASCAL
ExtSym@ _psp, WORD, —CDECL —
ExtSym@ “version, WORD, _CDETL
_ ;¥ Miscellaneous equates */
ExeSignatyre  equ 05A4Dh

;/* Data for the Loader */

LdDesc STRUC
LdErrorMsg db Exec failure.’00Dh,M0AR
LdStack db 80H dup(?) ;Loader stack
L4PSP dw ? ;PSP address
LdPathName dh B0 dup(?) :File to be loaded
LdAX dw ? iParse file name results
LdExeSignature dw ? ;EXE header buffer
LdLength dw ?
LdNbPages dw ?
LdNbltems dw ?
LdHdrSize dw ?
LdMin dw 2
LdMax dw T
LSS dw ?
Lase ?
EdCheckSum dw ?
LdlIP dw ?
1.4CS dw ? _
LdLoadAddr dw ? ;Loud Overlay interface bluck
LdRelocFactor  dw ? ;Relocation factor to be used
LdDesc ENDS
SURTTL. Loader program
PAGE
CSeg@
LoaderDatas dh size LdDesc dup (1)
_Loader PROC NEAR iICX = EnvSeg, DX = End of Memory
;/* Setup segment registers */
cli
xXor 1i, di
mov aX, 8
muoy ds, ax
moy es, ax
oy 58, aX

lea sp, |di+ LJdPSP)
/* Load The Prograwm ¢/
push cX
push dx
moy ax, 4B803h
lea bx, [di+l.dLoadAddr)
lea dx, {di+LdPathName]

int 21ih

pop dx

pop cx

ih LoadError
xor di, di

mov ss, [di+LdSS]
mav sp, [di+LdSP)

moy bp, sp

xor ax, ax

push ux iReturn to MSBDOS for (COM
nov ax, |di+LJPSP|

moy ds, ax

mov ©s, HX

moy - es:[Zh], dx iSet End of Program inte PSP
muy es:[2ch], ox ;Set EavSeg into PSP

moy ax, es:fdi+LdAX] ;AX = validity of FCBs
jmp dword ptr cs:[LdIP]



JJ* Fatal Error il unable to load the program */

LeadError label near
moy ah, 040h
moy bx, 2
mov «x, LdStack - LdErrorMsg
zor dx, dx
. int ith :Error message on stderr
mov ax, 4C02h
int i1h sexie(2)
Loader ENDP

EcaderSize equ {$ - LoaderDatas + 15} / 16
wLoaderSizre equ LoaderSize * 8

LoaderVector dd _Luader - LoaderDutus
SUBTIL Loader propram
PAGE
1IF LPROG
pathP ey 6
ELSE
pathP equ 4
ENDIF
IF LDATA .
cmdP equ path? + 4
envP eyu cmdP + 4
ELSE
cmdP equ pathP + 2
envP equ ¢emdP + 2
ENDIF
FileHandle eyu 2
MemSize gt FileHandle + 2
EnvSize equ MemSize + 2
EnvAddr eqn EnvSize + 4
OldEnv . equ EnvAddr + 2
PubProc@ _exec, CDECL_
push  Dp
mov hp, sp
sub sp, OldEny
push si
push ds
push di

push es
;/* Open the file to be loaded ¢/
mov ax, 3d0th
pushDS
LDS 7 dx, {bpt+psthP)
int = 2ih
pops
mov ~ (bn-FileHandle), ax
b CopyCmdLine
jmp ExecExit
i/* Copy the command line into the PSP *f
CopyCmdLine lahel  neur
IFDEF _ HUGE _
meov #x, sep  pspd
mov ds, 4x
ENDIF
moy es,  pspEd
mov LoaderDutas.LdPSP, ey

nmov ax, es:{Ich]
mov [bp-OldEny], ax
mov di, 11R0h
pushDS

LDS © 7 si, [hp+cemdP|
lodsh

mov dx, st svave cmdP for parse
stosly

XOr X, X

moy cl, al

inc 6.1

rep mwsh

o memm e e



;/* Parse the command line for FCBs */

mov
mov
moy
int
mov
mov
mov
int
moy
popDS

ax, 2901h
si, dx
di, B5ch
21h Build ¥CB 1 in PSP
byte ptr LoaderDatas.LdAX, al
ax, 2901h
di, D6ch
21h ;Buitd FCB 2 in PSP
byte ptr LoaderDatasLdAX+1, al

;/* Get the maximum memory block size */

GetMaxMem

mov
moy
int
cmp
Jab
sub

labe!

moy

ah, 4Ah

hx, -1
21h

byte ptr version@, 3
GetMaxMem

bx, 280h

near

[bp-MemSize}, bx

;/* Compute environment size */

IF LDATA

ELSE

ENDIF

DoWeHaveAnEnv

WeHaveAnEnv

GetEnvSize

SetEnySize

oy
moy

moy
or
mov
juz
owd

labet
mov
or
jnz
xXor
moy
mp
label
[4ILFLY
moy
push
L1114
xor
cld
Iabel
repnz
cmp
Jjoe
dec
add
repnz
dec
1miry
neg
pop
lahel
muoyv
moy
add
vy
shr
moy
inc
sub

ax, [hp+envP)
dx, [hp+envP+1]

X, |bp+envP|
AX, #X

dx, ds
DoWeHaveAnEuy

near
bx, ax
bx, dx
WeHaveAnEav
ax, ax

di, ax

shorl SetEnvSize
near

s, dx

di, ax

di

e, -1
ax, ax

near
scasb
es:[di], al
GetEnvSize
cX
di, 3
scash
cx
“X, X
ax
di
near
[bp-LEnvAdde], di
{bp-Envadde+2), es
ax, 15
ex, 4
ux, cf
[bp-EnvSize}, ux
ax
[bp-MemSize|, ax

/* LwvSize += PathSize */

i/* Save the pathname of the e ta be loaded */

LDS
push

pop

si, [hp+pathP|
Cs
es

iReserve space hr By



iea

di, LoaderDatus.LdPathName

NbPages * 512

CopyPathName label near
lodsh
stosh
or al, al
jnz CopyPathName
;/* Process the file according to its type */
moy bx, [bp-FileHandle]
mov ax, [si-§]
or ah, '’
push cs
pop ds
moy di, offset LoaderDatas
cmp ax, 'c.
jne EXEFile
Joop COMFiie
;/* Here comes all Exec Error */
ExecError labe!  near
push ax
mov ah, 3eh
moy bx, [bp-FileHandle]
int 21h
pop ax
jmp ExecExit
;/* This file must be an .EXE file */
EXEFile label  uenr
mov ah, 3th
mov cx, LdLoadAddr - LdExeSignature
len dx, |di+LdExeSignaturel
int 21h
jb ExecError
© cmp fdi+LdExeSignature], ExeSignature
[ ax, 11
joe ExecError
moy ax, [di+LdNbPages}
xor dx, dx
mov di, ah
moy ah, al
xGr al, al
sht ax, 1
rcl dx, 1 DXAX =
add ax, [di+LdLength]
adc dx, 0
mov cx, 4
EXECompute label  near
shr dx, 1
rcr ax, 1
loop EXECompute
- ine ax
sub ax, [di+LdHdrSize],
add ax, [di+LdMin)
xchg bx, ax
mov ax, [di+LdPSP}
add ax, 16
add [di+LdCS], ax
add [di+LdS8S], ax
xchg ax, bx
jm short Is[tEmuu,h
f* The hle 1o be lvaded is .COM file */
COMFile lahel  near
muov ax, 42020
xur X, X
xor dx, dx
int 21h
mov cx, 4
COMCompute label near
shy dx, 1
rcr ax, 1
loop COMCompute



ine  ax
xchi . - bx, ax-
¥ ax, [dit+LJPSP]
Moy [d#i+L4CS]), ax
mov {di+1LdIP], omnh
- oV [di+1LdSS], ax
A add ax, 16 '
xchg  ax, -h‘
TsItEnough label aonr = Pgm mquimments, llX 2 Pmn Load Addr

S v [ﬂ+l.-dl.mﬂddr], bx - -
mby {di + LdRelocFactor), b
add _ax, LonderSize

. cmp ax, [bp-MemSize] .
mov ax, 8
Jna $+5
. jmp ExécError

;f‘ﬂmthﬂhbefarehadlt'/
mov © ah, eh
mov ba, [bp-FileHandle]

;/* Takes all the above the current program .
mov  ah, 4ah , o
moY es, [di+LdPSF)
mov bx, [bp-MemSize)
int 21h
jab $+5

" jmp  ExecError

;/* Move the Loader before. loading the overlay */
add bx, [di+L4dPSP]

ROV dx, bx Save end-of memory
suh bx, LoaderSize +1

mov word ptr LoaderVector+2, bx

mov e85, bx

mov ex, wloaderSlze

mov si, offset LosderDatas

xor di, 4

)Yy

rep
;/* Copy the environment */
' mov

es, [bp-OidEny]}

oY cx, [bp-EnvSize}
Jjexz ReadyToOverlay
mov ah, 48h
moy bx, tx
int  21h
jb ExecExit
NLillis €§, ax
xor di, di
Ids si, [hp-EnvAddr]
add cx, X
add cX, X
add €X, X
rep movsw
i/* Jump to Loader and vverlay the current program */
ReadyToQOverlay label near
maov CX, €§
jm LoaderVector
i/* Al ervor conditions set doserrnu and errno */
ExecExit iubel near
' pop €5
pop di
pop ds
pop sl
ax
call __TOERROR@
mov sp, bp
pop bp
. ret
EndProc@ exec _CDECL_
CSegEnd@



END

#include <process.h>

#include <_processh>

#inctude <stddeth>

int exect(char *pathP, char *arg0,..)

{ .
return(_LoadProg(_exec, pathP, &argd, NULL, 0));

}
int execle(char *pathP, char *argl,..)
{ register char **p;
/* Find the end of the argnment lllt ./
for (p = &argd; *p++ !'= NUEL );
return{_ LoadProg( exec, pathP, &argh, (char **)%p, 0));

}
int execlp(char *path¥, char *arg0, ..)

{ return{_LoadProg(_exec, pathP, &eargl)," NULL, 1));
i

int execlpe(char *pathP, char *arg0...)

{ register char **p;

/* Find the end of the argument list */

for (p = &argld; *p++ != NULL; );
return(_LoadProg(_exec, pathP, &argﬂ, (char ”.”Pu Y

int execv(char *pathP, char *acgv(]) '
{ return(_LoadProg(_exec, pathP, argv, NULL, 0));

}

int execve{char *pathP, char *argvl], char W[]}

{ return(_LoadProg(_exec, pnti?, argy, envV, 0));

}

int execvp(char *pathP, char *argy{})

; return(_LoadProg(_exec, pathP, argyv, NULL, 1));
1at execvpe(char *pathP, char *argvl], char *env¥[]) .

{ return(_LoadProg(_exec, pathP, argy, envV, 1));

}

_exit &M

H ¥ vold _exit(Int status))
I & ¥ process.h, stdlib.h

W B Rexit

oxit  2RiEPR |- eite
i) #  void exit(int status);

RXEY

;| ¥ void exit(int status);

A & & process.h, stdlibh

R B exitBULAAHR, R DO, B CHBLH, SEESHELNERES, K
FERIEHN “UOEH" (Hatexiid A)HAM.
_exitft BV ER, HEAXMXH, FRERwLEE, CAMAHD R,
EFRRMALP, statusBARRAMABENE ORE, —Ai8E, {lﬂﬁmIﬂ’Hﬂ‘-’I i
HERTAHHREL,

B A HEESAEERE

FIHY: &R TUNIXERS

# 5 sbort, atexit , exec.., Spawn..

REY

#include <stdlib.h>
extern  int _atexitent; /* count of atexit function pointers */

_'?‘3_



extern’ -miti . _stexittbl[l;  /* array of atexit function pointers */

}

grig

vold ~  dummy(vid)

exitbun)(void) = dusmmy;

{*_exitbuly
N uithpu)(vdd) dusmy;
~exitopen)(void)

exit(iat )
/* Execute "atexit” functions */

= dunmlr

while (_atexiicnt-)

(*_atexittbl[ atexitcnt])();

/* Flush and close flles and streams */

(*_exitbul)(};
‘ exitfopen)(};

(*ZM)U;
_exit(c);

-

oxp MMEN, iLEle - eaXp.Cas

A B

Ml
A &

% B

double exp(double x);

double frep{dowble vilue, int *epir);

double dexp{doubls value, ini exp)

double log(double x);

double logl®{double x);

double pow(double x, double y);

double powl0(int p ); '

double sgrt{double x);

math.h

exptH IHE Y Fle .

frexpit JERM A (/N FLATURERD, WECHInRY)A Hvalae=x*2 , MrepifnFEH

epte TR U BRI <b,

Idexpit UM R (B value*2

logH JExiY B M

log LU0 L0104 A x iy 2 3%

powitx

powlit 310

sqriit Y +x

B e iR A T B AR 0] & 8 e L

expiZ{Ofe

frepi&iix{<1), FPvalue=x*2

Idexpi& [@x, RKtPx=value*?

logi& BlIn(x) -

log10:& Elog(x)

Pﬂwﬁ@p, x‘?p=x

powlOi& [T x, Hsbx=10

sqriffmlg, Heg=+x

AETR, AHALEYNESNELERBEHFRAGTE, SERDEBEN, expfpow

BEHUGE_VAL, NRZRERK, 3#Rerrork:
ERANGE SRRBH#im

BT RN Merror iy

—74—.



EDOM B

*  E Rl 0B M NTBRETF0

B powt BB T R T Oy TR — BN,
feikpowiiBRx, yH%0

-+ fesqrtBIATFO,
EPC rFEo
* log, logl0fpowi&[E A{EHUGE VAL
*  sqrtijol0

o] KX i ma there S A B8 46 B0 ASMHR b TR .,
RN ERTFUNIXRS
2 &  hyperb, trig, matherr
R

#pragma inline

#include <asmrules.h>

#include <math.h>

#include < math.h>

#Finclude <errnoh>»

#include <stddef.h>

#pragma warn -rvl

double exp (double x)

{ asm FLD DOUBLE (x)

asm mov ax, TFFFh
asm and ax, x [6] /* select exponent and most signil. bits */
asm cmp ux, 4086h
asm jnb exp tooBig /* exp (+-709) is the limit for double */
exp_justFits: -
asm _FAST (_FEXP )
return;
exp tooBig:
asm moy ax, OFFFFh /* force extreme */
asim Ja exp excess
asm mov ax, x [4]

exp_excess:
asm test BYD (x [T]), 80h

HSAE jnz exp_tooTiny

asm cmp ax, 02E42h

ASm Jjb exp_justFits

asm mov si, OVERFLOW
asm Jjmp short  exp err
exp_tooTiny: -
asm cmp ax, 0232Bh

asm ib exp_justFits

asm mov si, UNDERFLOW
exp err:

asm FSTP ST(0) /* discard ST */

#pragma warn -ret
return _matherr (81, "exp®, &x, NULL,

{UNDERFLOW == SI} ? 0.0 : HUGE VAL);
#pragma warn .ret -
#pragma warn avl
fabs X} -- fabs.cas

B ¥ double tabs (double x);
R AE mathh

o B B abs

REF

#pragma inline

_.";5_



#include <aszmrules.h>
#include <math.h>
#include < mathh> - -
double fabs-(double x)
{ asm FWAIT

asm and  BYD (x [T]), TFh _/* remove any. sign bit */
} .
farcalioc  UBMBDPHNSE, - foalloc.cas /

M - 3 vold ‘hrcalloc{uﬁ;igned ldng nunits,

. ~ unsigned. long wnitsz);
BAT#A  alloch

BB ATREREN— Gt R, ST R N EERRE RN, FE
MFNFHMRE N0,
BEE R REBW D IRBNZ E BT HSH
%M: NULL,
N
#pragma witm -§
void far *farcalloc(unsigned long nanits, unsigned long umtsz)
{ register char far *cp, huge *scp;
unsigned sval;

nunits *= unitsz;
if ({cp = farmalloc(munits)} != NULL)
for (scp = cp; nunits; scp += sval, sunits -= sval)

sval = {numits > G40GOL) ? 64000L : (unsigned) nunits;

#if (LDATA)
setmem{(char far *)scp, sval, @);
#else .
Isetmem((char far *)scp, sval,- 0);
#endif
}
return(cp);

megma warn .sig

tarcoreleft  EEIEBEthA M AR A0 - icorelft.c
A ¥ long farcoreleR(void);

KB & aloch

i) 8 Rfarmalloc

RERF

#include <alloc.h>

#include <_fheap.h>

unsigned long farcoreleft{void)

{ return(_heaptop - _brkivi - 8);
}

farfree = MiXMchiEN—ik

B & void larfree(void Tar *block);
X B # alloch

-1 B N tarmalloc

L

#include <stdioh>



#include <dosh>
#incinde *_fheap.h” ” c “ % E
#f defined( CDMPACI‘ ) || defined(. LARG| defined(_ HUG!
void cdecl five( p = - -
void far *p;
}' farfree( p );
#endif
/* ndds a Bock to the free-block que *
.#tatic vold cdec) insert_free block( strnct Iml.der huge *q )
-.§ struct beader huge *n;
¢ _rover ) i
_m = _rover->pnext free;
rover-> next_free QG '
B->prev_free” [
§-> next_free
. g->peey "free _ruver;
} .
oise
{ _rover = g
q->prev_free = g
g->next free = g
}

} .
F g joins two adjacent free blocks together *;
static void cdec) join _free biocks( struct header huge *a,
struct header huge *b )

e

{ struct header huge *n;
a->size += b->size;
if{ _tast == b )

jast = a;

else .
{ n = (struct header huge *}((char huge *)b + b->size);
n->prev_real = aj

ull free block( b );

J/* frees the last block in the heap and adjusts the break level »f
static void cdecl free last block({ void )
{ struct header huge *p; :
if{ _Girst == last ) /* freeing the ONLY block] ./
{  _brk{ first );
first = last = NULL;

else

{ p = _last->prev_real;

if( (p->sizé & 0x00000001) == 0 ) /* is previous block free? »/
{ _puli free block( p ),
if( p == first) first = Jast = NULL;
else _Tast = p->prev_real;
brk( p );
¥

else
{ _brk{ _last );
iast = p;

H

/* frees an interior block within the heap of

static void cdec) free_inner_block( struct header huge *q )
{ struct header huge *n, huge *p;

~q-> size; /* mark it as free ./
n = (struct header huge *} o
{{char huge *)q + gq->slze}); /* set up pointers to the “/
p = g->prev real;- [* previous and next hlocks *f
I (p->size & 0x00000001) == 0 &% q != first ) /* join to the prev block? */
{ p->size = q—}s:ze; ' '
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/* 8dd it 1o the free queue +/

®
e -y

insert tree block( q );

if{ (o->size & 0x00000001) == 0 ) /* join with the next block? ./
join_free_blocks( ¢, n );

gy

}
/*  deallocates 3 block and returns it to the free-block queue ./
void cdecl farfree( q )
void far *q;
{ f{qg==NULL) /* ANSI requires this +/
return;
q = (void far *) .
({char huge *)q - USED HEADER SIZE); /* calc block’s start address */
if{ (void huge *)q == last)
{ free last_block();

}
else
{ free inner_block( q );
}
H
farmalloc  MIEKEROEGFRE -- fmalloc.c

M void far *farmalloc (unsigned long size);

MEH  void far *farcalioc (unsigned long nunits, unsigned long unitsz);

H # long farcorelefi(void);
void farfree(void far *block);
void far *farrealloc(void far *block, unsigned long newsize);

R B % allech ‘ :

B B farmalloch)BHE PR —K NsizeF THRIFIER,
farcalloc AL HE P H B S nunits DT RN MESBFEREK, B—RKunitseFH K,
farcoreleMiE B + B W E 4 BLAEME L LM ATFHE.
farfree UL HE 1 LAWTER S+ BCHYER
farreatloci® % B AR A /N Hynewsize, MEHIE, IBRTFABTNEIFLR.
MEMTE P REGHEE, BEX:

*  FRTARAMERTE

¢ KFKHBBEE A

s EIEH ATHRES R
ERSE. ABMERFEAEAF, ILEMSERNFRIEEPFFRLHEE, BiFsny
AR, SEEM unsigned longh SR, AN EEEN Liunsigned R
malloc ¥, '
WREOREES A REY, BATEAER BTt e By,
EANRR PRI, Etarmallocd AR TG AE Stcee BN, ELT
MR, BRERELRER,

& B i farmallocHifarcalloci B8 5T BRI TEET. MRMFRERARBHTE, BE
NULL, :
farreallociE B WA R, Wi TR S b KR, MRRTEREF K,
farreallocl BINULL,
farcoreleftiZ 2 M B 4r AUR SRR TR < /] A h Zie ) 6 &

—78—



AHBEE RiEHRTMS-DOS
B B malloc

®EF

#include <stdio.h>
#include <dos.h>
#include " fheap.h”
struct header huge * first = NULL, buge * last = NULL, huge * rover = NULL;
#if defined( COMPACT ) || defined( LARGE ) || deﬁned(___HUGE__)
void far *cdecl malloc( nbytes )
unsigned int nbytes;
{ return{ farmalloc{ (unsigned long)nbytes } );

}
#endif
/*  removes a block from the free-block queue *f
void cdecl pull free block( q )
struct header huge ¥g;

{ struct header huge *p;

if{ { rover = g->next fiee) == q )

{  _rover = NULL;
}
else
{ p = g->prev_free;
rover->prev free = p; -
p->next free” =

i

H
f* breaks up a large block into two pieces,
one for allocating and one which remains free
returns a pointer to the allocated block */
static void huge *cdect allocate partial block{ struct header huge *g,
- - unsigned long len)
{ struct header huge *n;

q->size -= lem;
n = (struct header huge *}{{char huge *)g + g->size);
n->size = len + 1;

n->prev real = g;
if{ last == g}
{ _last = n;
}
else
{ q = (struct header huge *}{{char huge *"In + len);
q->prev_real = n;

return{ (void huge *)(&n->prev_free) )

t
[* attempts to extend the heap by pushing the brk level up
returns a pointer to the last block if successful,
NULL if not */
static void huge *cdecl extend_heap{ unsigned long len )
{ struct header huge "g;
q = sbrk( ien );
if{ (long)gq == -1 ) return( (void huge *)NULL );
g->prev_real = _last;
q- > size =Ten + 1
_last = g
return( (void huge *)(& last->prev_free) L

/* creates a heap from scratch
returns a pointer to the first block if successful, NULL i not =/
static void huge *cdecl create_heap{ unsigned long len }

{ struct header huge *g;

q = _shrk( len });

if{ (loaglg == -1}  return( {(void huge *INULL ;};

first q;

Tlast Q

g->size = len + 1;

return{ (void huge *N&q->prev free) )




}
/* attempts to allocate a given aumber of coutipwous bytes on the heap
retgrus 8 pointer to the first byte of user space within the aliocared block
.- or NULL if not epough space was avsilable */
vnid far *cdecl farmalloc( nbytes )
unsigned long nbytes;
{ struct header huge *qg;
ifi obytes == 0 ) return( NULL };
/* add the header size amd force a 16-bhyte boundary */
nbytes = (nbytes + USED HEADFR SIZE + 1%) & ﬂxl'HMOL.
* creaté-4 memory chain T it doesn™ yet exist */ .
if( 1 first )
A return( (vold far *)create heap( nbytes ) );

/* search for a free block throwgh the memory chain */
il (q = _rovec) 1= Q)
do
{ /* big enough to break up? ./
if{ g->size > = nhytes + FREE HEADER $1ZE + DELTA FACTOR )
{ return{ (void Tar *)allocate_partial_block( g, abytes ) );

/* hig enough to allocate? */

if( q->size > = nbytes )
{ _pull_free block(-q };
+ 4 - > size; J* mark it as used */
return( (void far ‘)({vmd huge *)(&q-> prev_free)) );

q = g->next_free;
while( q I= _rover };

/* couldn’t find a_tree hlock big enough, try to extend the heap */
return( (void. far *)extend heap{ nbytes ) );
H

farrealloc  WEIKHEDAE 2R -- {realloc.c

J: | =  void far *farrealloc(void far *Bblock, unsigned long newsize);
B K f£ alloch

B8 Rtarmallec

wEA

#include <dos.h>
#inciude <mew.h>
#include <stdlib.h>
#include " fheap.h”
#if defined( COMPACT ) || defined( LARGE ) || defined( HUGE_)
void *cdec) realloc(void far *p, unsigoed int size)
{ return( farrealloc{ p, (unsigned long)size ) )

H
#endif
/* reallocates & block */
void far *cdect farrealioc( void far *q, upsigned long newsize )
{ nunsigned long oldsize;
struct header huge "'oldq;
void huge *newq;
J* cale block’s start address */
oldg, = (struct header huge *) ((char far *)q - USED HEADER SIZE);
oldsize = oldg->size - 1L - USED HE}DER SIZE: -
newq = farmallec({ newsize ); .
f{ newq )
{ movedata( FP SEG{ q }, FP OFF{ q ),
FP SEGT newq ), FP OFF{ newyq ),
oldsize < pewsize ? Tunsigned int)oldsize : (unsigned int)newsize );
farfree( 4 )
}

\.

return{ (void far *}newqg )



o}

fclose XH—{i% - fclose.c
] ¥ #iocdude <stdioh>
int fclose (FILE *stream);
FEEW  ine feloseall (void);
B i int fMush (FILE *stream);
int ﬁushall(mi.d);
WA E adieh
B W fcose XF AN stream MK, —ARR, FiH stream mﬁﬂQ#EEé‘emﬁﬁ#ﬁmrﬁu
EGARNRNEELTST R, 5 setbul 7 setvbul R AE KR8 AR,
felose XHBTH B stdin 7 stdout SPAMTFE
Mush $5—PITFR L RERBENREHAEE D stream, J037 stream B—TTAMMA
O, RIMBRZMMEAE, stream (HRITH,
flushall WEREFH ST ARSI E, FHIBETA FITFN G HaR RS X B E
: B B3k, BRE Qushall FEAERBEAMASH P RFWEBIARE +,
& B {H foiose # Mush £ A RIIEEE 00 felose 38 FEFFEM B MM S8, %R ERHBEH,
. folose, [closeall # Mush #iEE EOF,
Nushall BB P RARITHFS AR H ﬁ,ﬁ.ﬁﬁéﬁﬁo
WBME BT UNIX RE
$ [ close, fopen, setbuf
N EF

#inciude <stdig.h>
#include <alloc.h>
#Ficlude <ioh>
#include <_stdio.h>
int fclose(register FILE *fp)
{ register res = EOF,
if (fp->token != (short) fp) return res; /* invalid pointer */
il (fp-> bsize) '
if (fp->level < 0 && Mush (fp}) return res;
it (fp->Mags & F BUF) [ree (fp->bufler);

!

if (fp->fd >= 0} res = dose (fp->id)

tp->fiags = 0; |

fp->bsize = 1

fp->level = O

fp->fd = -1;

it (fp->istemp != 0)

{ unlink(__mknsme(NULL, fp->istemp}});
fp->istemp = 0;

H

refurn res;
}
tcloseall LHITHN - closeall.c
H # int fchseal](void)l;
B B % stdiok '
# M I fdose
BERAF

#include <stdio.h>
- {at closeall {roid)



{ register FILE “fp;
register Int  Nh;
int - Cpt;
for (Cpt = 0, Nb = OPEN MAX-5, fp = _sireams+$5; -—-Nb; fp++)
' if fp->d >= 0) { felose(fp);
Cpt++;

\ re‘lurn(Cgt];

fovt 1B—TERMNRY T - ofcie

H & char *fevt (double value , int ndigit , int *decpt, int *sign);
A& stdlibh

B Bl Rem

ZRF

char *fcvt (double value, int nDig, int *decP, int -“EP 3
J/* 1dentical to ecvt except for the interpretation of nDig. -
"nDig* specifies the number of significant digits I.'ollming the
decimal point.
it nDig < 1 then nbig = 1.
it nDig > 18 then nDig = 18.
Also, the total of digits both left and right of the decimal point shall
not exceed 18, */
{ *decP = _xcvt (& value, (nDig > 0) ? -nDig : 0, sigoP, cvtBuf, F_SbyteFloat); .
return _cviBuf;
}

fdopen ERS—1 ScH-RIBHEE -~ fopen.c
B ¥ #include <stdlo.h>
FILE *idopen(int handle, char *type);

i B ¥ stdioh
" B A fopen
BREF
FILE *fdopen (int handle, char *type)
{ register FILE  *fp;
it (handle < 0 H {fp = getfip()} == NULL)
return NULL;

fp->1d = handle;
return _openfp (fp, NULL, type);
}

teot MM LHXHARGE

M #% #include <stdioh>
int feof(FILE *steeam);

K & stdioh

" 8 R ferror

ferror MM KR
B ¥ #ioclude <stdioh>

int ferror (FILE ®stream};
FXEM  void clearerr (FILE #stream);
B B int feof (FILE *stream);
B & stdich



# B keror AT HATEMEINRTHANE, ORRMFERRL, CRETT, ANE

B clearerr B, rewind B3CHT M4 L,

clearerr I MR MRFEH X HAFIFE R 0,

feof B—~ A THRMIHARIFENE. —EEFTRERM, NITHARMEERIEE,
- XBMA rewind B SCAFREA.

E B DRRNNNER stream EENHR, ferror &0 iR,
clearorr M AR L W stream b AT EH U HENRE, Eﬂ#ﬁ.ﬂ.
IMMIEME LK stream OGRS — B AREPRNR AR E, wol EDIFTH.,
B[ —EWARMMEBE LR URE.

B EATUNXRR

» [5] eof, fopen, getc, gefs, open, putc, puts

_thiH INFEMRGME - gete.c
B B swmtic  int near pascal Ml (FILE *fp)
® OB RXRERSNE, SRNERFERRNERERCFIN

T, ARRTMIBBRIIEEEY . Iﬂ?ﬁiﬁﬁ'&ﬁw FATMCAERR X
AERNMIEBERR,

B e e -uERER)
TR: o(BREL).

REKE

static int near pascal Ml (FILE *ip)
1/' it (fp->token != (shert) fp || fp->Mags & F_ERR) */
return EOQF; */
if (fp->Nags & F TERM)
FlushOutStreams(); .
it ((fp->level = read (fp->1d, (fp->curp = fp-2buifer), fp->bsiza)) > §)
{ fp->flags &= ~ F_EOF;

return {;

}
else if (0 == fp->level)

{ fp->flags = (fp->flags & ~( F IN | F OUD) | _F EOF;
} .
eise
{ tp->level = U;
fp->flags |= F ERR;
} o
return -1;
'
Hlush KBE—1 ik - ffiush.c

A ¥ #include <stdio.h>
int Mush (FILE *stream);
BB E stdioh
i B R fclose
e F

#mclude <stdioh>
#include <io.h>

int fMush{register FILE *fp)
{ Tegister count;
;r (fp->token '— {short) fp)
return EOF; J* validity check “/
lf (Ip->level > = 0) { [* mo mltput duta in buifer */

if (fp->fags & F LBUF || fp->curp == &fp->hold) {



fp->level = O * ensure o ch -
ll‘ (fp->curp = &lb—:'lml{i) ueget char °/
fp->c1lrp fp->buffer;
} .
refurn 0;

} .
count = fp->bsize + 1 + fp->level; _ .
fp->level -= count;
if (mt&rg'-p-;td (g] :-lc‘:ulr%m)rp-bhn‘;jfu)'), count) != count) K&
>fla .
# FERK; {

fp->fags |=
return  EOQF;
l}"ell,ll‘n 4;
}
_fgetc ﬂﬁ*ﬁﬂ“’i‘?ﬁn -- getc.c
H & int _fgetc(FILE *stream);
REXH  stdioh

W OB HENBE getcOWAL ﬂ#ﬁﬁgﬂﬁ B AN fget()ZmlE&ﬁmWE,
B EPNEN (ERRRBRANNNIE) .

SR AR A S0, &R EOF,
R

int _fgetc(register FILE *fp)}

{ + +fp-> level;
return{fgetc(fp));

'

fgetc  MIETIREEH ~ getec
B & #inclede <stdioh>
int fgetc (FILE *stream);
K B 7 stdioh '
R ® B ger
RBEF

int fgelc (register FILE *fp)
{ unsigned char ¢
getAgain:
if (--{fp->level) >= 0)
return  ((uasigned char) {+ +fp->curp) [-1])

it (++{fp->levely < 0 || fp->fags & (_F OUT | F ERR))
{ fp->flags |= F ERR;
' return  EOF; ~ f* tide is in writing mode */
} _
restartStdin:
->flags |= F iN;
it {fp->hsize = 0) /* is the stream buoifered ? %/
1 it (il (fp))
return EOF;

goto petApain;
}
else /* An unbuffered stream '/
{ (! stdinStarted && ((short) fp == (short) stdin))

it (! isagty (fp->Ed))
fp->fiags &= ~ F TERM;

setvbuf (fp, NUEL, (fp->Mags & ¥ TERM) ? IOLBF : IQFBF, BUFSIZ);

goto  restartStdin;

{ if (fp->flags & _F_TERM)



e

-~ FiushQutStreams{();
lf a != resd (fp->Md, &c, 1)}
{ it Q= eof (Tp->0d))

fp->flags |= F ERR;
fp->hags = (fp->Nags & ~(FIN | _F OUT)) | _F EOF;

} rehwan EOF;
.. \}vhih \¢ == ¢ && ! (fp->fiags & _F BIN)j;
fp->flags &= ~ F EOF; .
: ,  return  ((unsigned dar} <%
} .
fgetchar AIESPIRMEH - gote.c
B & int fgetchac(void);
ﬂ'l_! ' stdio.h - _
B O#H R ge
-8
int. fgetchar  (void)
B 4 s rcturn l]ntc {stdin); }
g MXRARREEN, ~ tread.c

B B statis unsigned pascal.near
' - fgetn (register void *piz, size_t n, FILE *fp);
R RRTENSR
B M AWARGHRRN *Wlﬁ pir WK B,
B mE R

 RM W,
®AaF

#include <stdio.h>
#include <stdlibh>
#include <io.h>
static unsigned pascal near _fgetn (register void ‘ptr, size_t n, FILE *fp)
{ register int Byte, Temp;
while(n)
{ n++;
Temp = min(p, [p->hsize);
i [l’p~>ﬂags & F BIN) && fp-> bsize _
&& (n > Tp->bsize) && (fp->level == )

{ n-
Temp = §;
while(n > = {p->bsize)
{ Temp += fp->bsize;

= fp->bsize;

}

Byte = _read(fp->fd, ptr, Temp);
(char *) ptr += Byte;

if(Byte != Temp)

{ b .+ = (Temp - Byte);
break;
}
}
else
{ while (-1 && --Temp && ( Byte = getc (fp)) != EGF )

*((char *) ptr)++ = Dyte;
if(Byte == EOF)
hreak;



}
}

return n;

}

fgetpos  EXAN4 BT HHEORIMA . - fgetpos.c
R #  #include <stdio.h>
int fgetpos (FILE *stream, fpos t *pos);
HBRER
A # int fsetpos (FILE °stream, const fpos t "pos );
FH & stdioh
i B fgetpos B stream FIBRAY STEFH B A M ARFEEE pos BrTERIM S,
fsetpos 25 stream BRI THEFHREFEHHMRE, X EFE MR NI H K LAY fgetpos B
B, fsetpos MBE stream PFHE 0 M UHHETRARE, FHBRM I CHR A ungete M
fE. TEMA fsetpos 25, BT —RETIURBARND.
RE fpos t T STDIOH $FELUTF
typedef long fpos_t
3B [0 ( FMARD, fgetpos F fsetpos ALRE 0 ¥, HHEPNRGEESHE,
& Bl fseek
E B F#include <stdio.h>
int fpetpos(FILE *stream, fpos { *pos)
{ return ((*pos = ftell(stream)) == -1} ? -1 : {; ¥
fgets MFEPIXBEI—FHE -- fgets.c
H #  #include, <stdio.h>
char *fgets (char “string, int o, FILE *stream);
R & stdioh
% HE I gets
HEF

#include <stdio.h>
char *fgets (char *s, int n, FILE *{p)

register int c =

register char *P;

P =g

while *\n" != ¢ && -n > 0 && (c = gete(fp)) '= EOF) *P++ = g
if (EQOF == ¢ && P == §) return NULL;

P = 0

return  (fercor (fp)) ? NULL : s
'

filelength BRI fHCHE 3 -- flength.cas
b1 #  loog filelength (int handle),

K E ioh

W B filelength )& {8 54G)4 handle A8 A9 WA B F TR

2 | E O FARIHE, filelength B —PTKEBRE, WAHAXTHNFRRE; £k 5488, &E-IL,
HE erenu €A
‘ EBADF IS

HEHEF

#pragma inline

AAW



1L e

#inciude <io.h>
#include <_iu.h>
long filelength (int handle)

{ long Position;

s mov ax,42{tHh

a5m mov bx,handle

asm xot cX,CX

asm xor dx.dx

45m int 21h

asm i€ filelengthFailed

asm push dx

asm push ax

asm mov ax,4202h

asm xor CX,cX

asm XOF dx,dx

asm int 21h

asin mov word ptr Position, ax

asm moy word ptr Position+2, dx

asm pop dx

asm pop cX

ASM i RlelengthFailed

asm mov ax,42(h

asm int 21h

asm ic fhelenpth¥ailed
return (Positivn);

filetengthFailed:

} return _ 10error (_AX);

fileno B ZHRMH

F ¥ #include <stdioh>
int fileno (FILE *stream);

B B F stdioh

=} 81 fileno B—EE&E stream B CHMBERIE, R streain F PR, feno BEZHE—
WHEITIFS BRI OSSO,

& B {H fileno BT 5 stream FEBE SR AN,

TBHE EHT UNIX £

filigllipse (B —iNFEH[E

A # #include <graphics.h>
void far fitlellipse (int x, int y, int xradius, int yeadius);

MK TE graphics.h

% B RBEHMELx, NAPL, xradius H yeadius R FAETLRE - HAMHA, WERL LK
BRI XN, L emhs,

% & arc, circle, ellipse, pieslice

fillpoly ®IAR—~HiAH
H & #include <graphics.h>
void far fillpoly (int numpoints, int far *polypointsy
& £ graphics.h
A g 'j]_. drawpoly

findfirst BERAET » = findfirs.cas
i) B  #incude <dirh>



#include <dos.h>
int findfirst (char *pathoame, struct ffblk *ffbik, int atérib);
B o
B 3 int findnext(struct fiblk *fbIk);
B & & dirh
X B ndficst @i DOS REMA 0X4E WA B RBITHR,
psthname & —EXNHBRWH IS F IR B FRUHLSFHE, L& FTLRE DOS
ERFCRIS), IREBT — T LRENICH, &1 kSRR B RNERENA,
attrib B4~ MS-DOS XHREET, ATFEMRIEFRMFAFHNH, wimid T
RTFIHEZ —, 7 dosh PREXL; |
FA_RDONLY  HitR#
FA HIDDEN @& x#
FA_SYSTEM  ZREXH-

FA_LABEL c: T
FA_DIREC B #®
FA_ARCH =

ARXUMUEGTFMEL, WER (MS-DOSBFABXEM |

findnext f§ FEISF findlirst I EH pathname RS RICH, Mk BIMA findfirst
BERITA A L, BRASTHSERNLEEE, SWF —K lndnex, YEE—1 8
4, ENERTEARHE S pathname *EEEEH@K#»

i mhlk BT
steuct Molk {

char ff_reserved{21]; /* Reserved by DOS */
char fT_attril; /* Attribute found. */
int ¥ _{time; /" File time */

int ¥ date; /* File date %/

long 1Y fsize; /* File size %/

char fT_name(13]; /* Found File name */

bi
H¥: findfirst # findnext {iTH MS-DOS BERAE Wbt (DTA) N Mk iﬂiﬂ:,
WMRBE DTA (H, TR findficst 7 Nindnext /5, LAHEERTFHEN (A gerdm
setdta), :
B E E ERIHIT SHERE pathname MR THEST, findfirst 1 finduext EE 0y 10RH
HEE RPN THEPA#E, NIRRT, HRLEATEE erme ATHEZ —:
ENOENT Bl XOtaE#a
ENMFILE BB ESHH
BBEYE REMAT MS-DOS
7 BT

#pragma inline
#include <asmrules.h>
#include <dich>
#include < jo.h>

int . imdfirstcoust char *pathnme, struct fiblk *bIk, int attrih)
{  pushiDS_ -

asm moy ah, 01Ah

asm LDS_ dx, ffhlk

asim int 021h /* Set the disk trassfer address */

—.88-—.



asm mov ah, HdEh
asm mov <X, attrib

asm LDS_ dx, pathname
asm int 021h /* Find first matching file */
popDS_
asm je findfirstFailed
return{d);
Andfirst¥ailed:
refurn _lOerror(_AX);
}
tindnext HfT—1 R findfirst XA x4 -« findfirs.cas
A & #include <dirh> int findnext (struct ffblk *ffblk);
K& & dirh
-} B i findfirst
| .
int findnext(struct ffhlk *ffhik)
{ pushDS
asm moy ah, {}1Ah
asm LDS_ dx, ffblk
asm int 021h /* Set the disk transfer address */
asm maoy ah, G4Fh
asm int 021h /* Find next matching file */
popDS _
asm jc findnextFailed
return{0);

findnexiFailed:
return _ 10error{_AX);
}

floodfill INFER—TFREE
| ¥  #include <graphics.h>
void far Noodfbl {int x, int y , int border);
JR % £ graphics.h
%

B foodfill EUAERE LA —RHANER, x, PEFHEKEN "BE” (sead point),

PR border P23 0 X 0 AT 4 Y M AX MK F R BT, MERSEHHATRA
N, MREAREIE, MRESESAR S, WE SRR,
WnSRATRE, BOEA tillpoly {08 footill, BXRED] RAMRISICERE LIS R AR R,

Bl BEARKMIBOLIE, prapliresult EE-7,
BN TE Turbo Pascal PHHAMN FRE
& [ drawpoly, getbkcolor, getfillsetting, gellinesetting, praphresubt

floor T -« floor.cas
H it double foor{deuble x);
BRBH
A B double ceil (double x);
KB % mathh
) 5 Noor KBAXF x B ARE
ceil RIBT/F x 098/ B3
B [ foor M ceil & RIREFTRERECHIUREER),
ABHEME EHT UNIX R,
£ B abs



oy

LS
% B ¥
#pragma inline
#include <asmrules.h>
#include <mathh>
#include < _math.h>
#pragma wain -rvl
double fleor (double x)
{asm FLD DOUBLE (x)
asm mov ax, x [6)
asm shi ax, 1 :
asm cmp ax, 7FEDh + DG6ADH /* 2753, maximum double precision */
asm ja dim_beyond '
asm push  ax /* make a word ou the stack */
asm moy bx, sp
asm FSTCW WO (S8 {bx]) /* read out the current control word */
asm moy ax, OF3FFh
asm FWAIT : ;
asm and ax, 8§ [bx] J* mask out the rounding contral */
asm or ah, 04 /* INDP-87 control bits for floor mode */
asm push  ax
asm FLDCW W0 (S§S_ [bx-2])
asm pop 8x
asm FRNDINT /* rvound to integer */
asm FLDCW WO (S8 [bx]) /* restore original rounding control */
asm pop ax
dlm._beyond: /* magnitudes bevond 2°33 have no fraction *#
dim end: P
T return; ‘
1
#pragma wacn .rvi
flushall EMFEEDPE - fluslall.c
B ¥ int fushall (void):
HXRER  stdioh
1= By R fclose
-

#include <stdioh>
int fushall{void)
{ register FILE *(p;
register int Nb;
int Cpt;
for (Cpt = 0, Nb = OPEN MAX, fp = streams; Nb-; fp++)
if (fp->flags & F RDWR) -

i Mush(fp);
Cpt++;
l .
return{Cpt};
'
FlushQuiStreams BIFWH . - getc.c

Bl B static  void pascal mear FlushOutStreams(void):
® B MFEAEREITHANSLE R,

& sl X

wERF

#include <stdiv.h>
#include <io.h>

extern int stdinStarted:
static void pascal near FlushOutStreams(void)
{ regisier, FILE *fp;

register int Ndx;



for (Ndx = OPEN MAX, fp = streams; Ndx—; fp+ +)
if ((fp->Mags & (FTERM | F OUT)) == (_FTERM | F OUT))
fMush({p); - -
}
fmod XX Y ROM, B X/YEyRE

~ imod.cas

;) ¥: double fmod (double x, double y);
HX&EK
i} =  double modf {double value, double *iptr);

math.h

fmod 310K x 3 y BOMEBD S 1, b r R — R, x=iy+f, B (<=f<y), modf{f
TUMBEAR vaive - RPGERS: BN, ERENEE iptr P, BE/INET.

tmod RIEAM L, HP x=iy+ i L Fid)

modf 3R IE value B9/ R4

WEA

#pragma inline
#inctude <asmrules.h>
#include <math.h>
#include <_math.h>
#pragma warn -rv

Ka2x
" ®

B @

double fmod (double x, double y) {
asm FLD DOUBLE (y)
asm mov ax, ¥ [6] -
asm shl ax, 1 J* ignore the sign bit */
asm jT mod resultZero J* if the divisor is zero */
asm cmp ax, JFFEOh
asm job mod isX J/* if y is infinite */
asm FLD BOUBLE (x)
asm mov ax, x {b]
asm shl ax, 1
asm iz mod xZero f* il x is zero */
asm cmp ax, OFFEOh
asm jnb mod_averflow J* it x is infinite */
mod keepTrying:
asm~  FPREM
asm push bx
asm mov bx, sp
asm FSTSW WO (SS_ [hx]) /* C2 will be set if not yet fmished */
asm FWAIT
asm pop ax
asm sahf
asm ip mod keepTrying /* CI bit maps onto parity tag. */
asm FSTP  st(l} /* discard the divisor */
mod end:
~  return;
/* If the divisur is infinite then return the dividend. */
mod_isX:
asm FSTP  st(l) /* pop y oft the stack */
asm FLD DOUBLE (x)
asm jmp short  mod_end
/* All other forms of overflow ar¢ mapped onto zern, */
mod xZern:
mod_overflow:
asm FSTP  st(0) /* pop x off the stack */
mod_resultZeto:
asth FSTP  st(d) /* pop y oft the stack */
asm FLDZ
asm jmp short  muod_end

#pragma warn vl



BN
A B
- 1
" W

RuUFTHE -- inmerge.c
#include <dirh>
void Mmerge{char *path, char *drive, char *dir,
char *name, char* ext);
int fasplit (char *path, char *drive, char *dir,
char *name, char "ext);
dir.h .
fomerge IS RGBURY —XHE, XHNTRBBEN:
X:\DIRYSUBDIR\NAME .EXT
K:
X | drive 252
\DIR\SUBDIR\F1 dir &2
NAME.EXT t name Hl ext 53
tosplit JESCHZBR path 4 REBAY, FIEKLEARGHBIFEH drive, dir, nawme Kl ext
BB (HF—ROWNE, {HH5H NULL, RO FEAED,
XEFHHRNRXEKES 6% A MAXDRIVE, MAXDIR, MAXPATH, MAXNAME,
MAXEXT $ 32 (F dirh $5EX), §—BX{EPRUETFHRENY,

ik Bk FHEB

MAXPATH 80 path

MAXDRIVE 3 drive, BB

MAXDIR 66 dir, RIFEFEMSREESALN)

MAXFILE 9 name

MAXEXT $ ext, SREMNHBIS() . :

fusplit B3 2 BHZ RS T NULL RE. mmerge BELH 29607 RIAEFF AR
BRRBMEEY, ZEREE0ORIKER MAXPATH,
% msplit W path I, FRUTFHELBIRA:

« drive GREEMC, A F)

«  dir W#FS B S (I0\ turbo\ include\source\ %)

*  ext WA —MR&AHAC, .EXE®)
EWATREETEA, RE tosplit #1—5E path 8, EEFIRLSHESA mmerge H
¥, X183 path,

B [E {E fosplit BB —RBEH B TFESER. 1 dirh PEOBRRBLZERD HEITE path PHF

T
B ¥
#inglude
#include

T, BEPRERCRAI RSN

EXTENSION rREa
FILENAME B
DIRECTCORY BRACIRAFAR)
DRIVE 5385 ( Wdich)
WILDCARDS IC AT (*T)

FiER T MS-DOS &

<dirh>

<string.h>

vcid fnmerge(register char *pathP,const char *driveP,const char *dirP,
const char *nameP,const char *extP)

{

if (driveP && *driveP)
{ *pathP+ + = *driveP+ +;



}

.lllthp++ = !:i:
ﬁ e aa 'mm)
: P dicP);
; W = AV && S(pethPN 1= /% *pathP++" = A\
i (vameP) pathP = stpcpy(psthP,nemel);

it (extP) pathP = npcmnathl'm
‘pathP = [

thaplit 10— EMNERIMNEERRN - inmpit.c
Atk #iaclede <dirh>

int fosplit (chor *path, cher *drive, char *dic, chiar *nume,
' char *ext);

Mo E dirh

R M Emmerge

nan

ind Mspliticonst char *pathP, char *driveP, char “dirP
- chigr “nameP, char *extP)

{

register char  *pB;

register int  Wrk;

iat Ret;

cher  bufMAXPATH +2§;

a Set all string tu default vaiue zero */
t = { .

if (driveP)

if {nameP)
*nameP = {;

il Copy filename ‘into templute up to MAXPATH characters */
pB = buf

_while (*puthP == ')

. pathP+ +;

If ((Wrk = strien{pathP}) > MAXPA']"H}
Wrk = MAXPATH;

*pB++ = [

strncpy(pB, pathP, er),

*pB += Wrk} = :

j‘ : Spht the Mename and fil} corresponding nonzero pointers ¥/
Wrk = 0 .
for ;) 1

switch (*-.pli) {

ca“ '.? .

it (Wrk && (*(pB+1) == "\iM)
Wrk = DotFound(pB);
W (IWrk) && ((Ret & EXTENSION) == ()} ¢
Ret |= EXTENSION;
Cupylt(extF, pB, MAXEXT - 1);
&

“pB =
} -
) continue;
case '
if (pB = &buf]2)})
. ' continoe;
case "\ :
if (Wrk) {
iF(*+ +pB)

Ret f= DIRECTORY;
(..cipyll(dn'l’ pB, MAXDIR - 1);



*oB-- = 0;

break;
case P
case \\':
if ("Wrk) {
Wrk+ +:
if (*++pB)
Ret j= FILENAME;
Copylt(nameP, pB, MAXFILE - 1);
*pB-- = 0;
it (*pB == 0 || (*pB == * && pB == &buf[2]))
\ break;
continue;
case '™
case "M
if (1Wek)
Ret |~ WILDCARDS;
default ;
continue;
} .
hreak;

}
it (*pB == ") {
if (buf{1])
Ret |= DRIVE;
Copylt{diiveP, &buf{1], MAXDRIVE - I);

} return (Ret);
fopen FTH—PFE -- fopen.c
B B #incude <stdioh>
FILE *fopen {char *filename, char *type);
MFRRW  FILE *fdopen (int handle, char ype);
F # FILE *freopen (char *filename, chac *type, FILE *stream);
BB IE stdioh
i, AF  fopen FTTFE Mename IR TH, HFH 5 stream FEE, TIREIH T R REPEHAR
stream RIHEE,
fdopen $EH stream 5—P M creat, dup, dop2 T open BIEY TH B, stream 7
D GFTT AT handle BH8ESCMIICAR,
freopen FIEE XH ZUBTTHOIH stream, FERITHRTND, FH siream G035 25,
freopen 85 B F B BRTE stdin; stdout 0 stderr T EE,
A LBRPHRRFFS type FTIUARTIIEZ
r FIFAFRIE
W URATE
“ B, FTHRTFEEXNRRE, SXHFrE, 4RATE
t+ TR -EFEXHRTERGGERNE)
wt  {IBR-HYXHBTE
at  ATHATHEN. TR XGREE, MY THHTEREER
AR —GE TR XRFRITHEOR, T Ervpe/a T Lo dare.



w+t B ELL B A RITH R OE, NP L biiowh, a+h %),

Eoype P RALE v H , MhLEER fmode RE T AR A
£ tmode 27 O_BINARY, W34 LA 4TH
& _fmode Jy O TEXT, 304 RICA RATH
%1 O BINARY #1 O TEXT £ fentlh $15
W AT A FESHN, EZERRK stream FRETSATIRA LT HI TS, HMRRAALE
fseek &, rewind RS, WL REKAEBERAGE, R, NEMATRY ek 5 rewing ¥
B, BAUARERBRENLGE, TARXHALRNARETA

B pE SEARY, TREMBEN%BHFITHOK stream, freopen iR 2 B stream,
EHTERA, 1980 NULL, '

Y FAT UNIX £, fopen 7E Kernighan & Ritchie B EHFEL,

% R creat, dup, fclose, ferror, _fmode(BH), fread, Tseek,

' gete, gets, open, putc, puts, rewind, sethuf, setmnde
W R F

FILE *fopen (comst char *filename, const char *type)
{ register FILE  *Ip;
if {(Ffp = getip()) == NULL)
return NULL:
else
retucn _openfp (fp, flename, type):

P

fpreset MW IFEAN®H - fpreset.c
void _fpreset (void);
float.h ]
_Tpreset THIT ABFERITIEH, ﬁlﬁlﬂ:ﬁ#lﬂ signal, system B exec..., spaw... B3
REAaHA.
H®: EDOS 3X ZHMBIRAS, WREERFTEMRT 3087/80287 thib IR, W HE
([ system I, exee...BR spawn.. . REIATT) 0] LA AHHREAG T cUIN .
R @R T 8087/80287, ML ATEEIL FILA:
* EITE-PEARERN, TREE system, exec.. 5 spawm.. 55
o R-FEEETRER 8087/80287 BT T —KIF AWM, WES system, exec.. 5
spawn.. 25, UFEA_foreset MR ST
B ABRTEFME
# K. exec.., longjmp, signal, spawn.., system
&K

#include <float.h>

/* The function [fpreset() is in the emulatar library and is  */
/* used during the initialisation of the emnlator { emulst). */
/* As all the emulator functions which are model-independent,  */
/*  fpreset() is a FAR function. ./
void pascal far  EMURESET(void};

void fpreset(vuid)

{ = _ EMURESET{(};

}

FP OFF BELZMitRBE
iz tt  #inclide <dosh>
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wusigued ¥P_OFF (veid far “forgitr);
NI unsighed BV SBG (vold B Stepsr);
B veld fac "MK PP (uosigned sog, wasigued off
KX K dosh _
" w_on-tﬁ*lﬂmmwmm
P IRG RN T RGNS terptr BILNE,
"MEK_FP J— B B () N B I oM IR NEIRR —1 for MOV,
2 Bl Pr_OFF R T ANSEHABABE.
FP_SBC &5 1 AR R RE
MK_Pp S E i
£ N movwdats, segredd

FP_SEG PmBwkidtEO
A & #include <dos.h>
‘ungigoed FP_SEG (void far *farptr);
B X% dosh
# H RFP_OFF

fprintt  EERRLWMBH—TEP - fprintl.c
B # #include <stdlo.h>
" int fprintf (FILE *stream, char *format[, argsment, ..]J);
B X #E sdioh
BB K priatf
REX

#include <stdiod>

#include < stdio.h>

#include < printfh>

int cdecl fprintf (FILE *F, const char *fmt, .

: return vprinter ((putnF *} fputn, F, fmt, _va_ptr);
EME_fpute - A—TRE—TEN. - pite.c
H B int _fputc(int ch, FILE *stream); :
MUK sidioh
w8 EEMASEpute) WA, BE-ERREERRA HucOZ WM
PNERHETE.
EE M B FRECH
. %M: EOF,
S

#Hnclude <stdio.h>

#iaclude < stdio.h}

#incude <jo.h>

int fputc {char ch, FILE *fp)

{ ~fp-> level;
return{fpute(ch, l'p}j,

t

tpute F—TFHB-~PRB -- putc.c



H it #include <stdioh> _
int Tputc (int ch, FILE *stream);
IR B 7 stdio.h
¥ OB R pue
KB

#include <stdio.h>
#include < stdioh>
#include <fo.h>
int fputc {(int ch, register FILE *fp)
{extern int _stdoutStarted;
static char o = N\
register unsigned cher ¢ = ch;
pu in:
'Aigfau +(fp->level) < 0)
{  (++fp>curp) [1] = ¢
i ((tp->flags & F LBUF) && ({(c == "\n") || {c == &) )
it (Mush (fp)) ~
return EQF;
return  (c);
H
l'p >level --
{fp->ﬂags & (_F IN | FERR) || ! (fp->Mags & F WRIT))
{ fp->flags |= ERR, .
return. EOF; ™ '

}
testartStdout:
fp->flags |= F OUT;
if (Bp->haize (=) /* is the stream buffered ? */
£ /* The level is zero only at imitialization or after a rewind
or seek, when F OUT is not yet decided and the buffer empty. */

if (Fp->level)
{ if (Mush (fp))
return EQF;
}
else
fp->level = -1 - [p->bsize;
goto putAgain;
else I* the stmm is mot buffered. */

{ #r (! _stdoutStarted && ((short) fp == (short) stdout))
{ it (! isatty {fp->1fd)) '
fp->fNags &= ~ F TERM;
setvbuf (fp, NULL, (fp->fTags & F _TERM) ? 1ONBF : 10FBF, BUFSIZ);
goto restartStdout; : .

}
IO\ == ¢) && ! (f->flags & F BIN) && y
(1 1= _write (fp-:»fd & o, B
{(1!= wnte (fp->1d, & ch, 1))
if (fp->Nags & F TERM) == 0)
{ fp->fags |= F ERR;
return EOF;

}
} .
reture ({unsigned char) ¢);

#

)

tputchar E—TPRIFRMH R (stdout)h — putc.c
B ¥ int fputchar {char ch);

R EE sdioh

% H K putc

R ®F



#include <stdio.h>

#include < stdioh>

#include <ioh>

int fpuichar _(register int <)
{ return  fputc (c, stdout);

EWE _foutn - E—TRE—EFET. -~ putc.c
B ¥  sizet pascal _fputn (veid *ptr, register size t n, FILE *fp)
KR stdioh )
W OB __fputn ¥ ptr SR s MFFER-MTIFNK p b,
B R EARFIRG
KM 0,
. S
size t pascal _ fputn (void 'ptr.' register size t m, cegister FILE *p)

{ ~ int ref;
n++3
if (fp->Nags & F LBUF)
{ ~while (--n X& (EOF != fputc(*((char *)ptr)+ +, Ip))) continve;

}
plse '
{ if{ (fp->flags & F BIN) && fp->bsize && (n > fp->bsize))
{ if(fp- > level)
if(Mush(fp))
return{();
fi=-;
ret = _write(fp->{d, ptr, n);
n-= ret;
) .
else
while {--n && (EOF '= putc(*({char *iptr}++, fp)}) continue;
remr}n n;
H
fouts X—VFEHEERP -- fputs.c

R ¥ #incude <stdioh>

int fputs (char *string, FILE *streawm);
B & £ stdioh '
W 8 L puts
A r

#include <stdio.h>
#include <_stdio.h>
#include <stringh>
int fputs (const register chac *s, FILE *{p)
{ register int len;
len = strien{s); ,
return _ fputn (s, len, (p} 7 EOF : *(unsigned char *)(s+len-1);
}

fread M~—-RPIEME - {read.c
H ¥ #ioclude <stdioh>
int fread(void *ptr, int size, int nitemws, FILE *stredm);

HRERY

= st fwrite(void *ptr, int size, int nitems, FILE *strean);



W R E stdio.h

B B fread WSEMAN stream PEK nitemns FRE, | —IAPIEK AN size FH5, Bl ptr b
® B,
twrite BN nitems MIRT, B PHEIEEEY siee FRKEAWHEE stream o+, HiE
M ptr iLFFRET .
RFEAEM, RODEFTH BN nitems*size, :
SFARE pe BIGEERTRAONE . size B ptr BB R/, FEAS sizeol pir
e N X [ 18 _

E B & MESTe, MENE ﬂﬁ@ﬁﬁﬁﬁgﬂﬁﬁmﬁ@??ﬁﬁ),
AP S ERE R, read RE—E (short) it HWHTTHES 0,
fwrite 75 i & O] — 4T Rl

WM ERATHA UNIXRE

5 R, fopen, getc, gets, printf, putc, puts, read, scvanf, write

" E¥F

#inclhude <stdio.h>
 #include <stdlib.k>
#include <io.h>
size_t fread (void *ptr, register size t psize, al:r.e t nitems, FILE *fp)
{ register size t n;
unsigned long tewmp;
if (! psize} return i
il { (ternp = (unsigned lomg)psize * (unsigned lon|,)|1tte|m) < UNIU0UEL)
return ( (vnsigned)temp - _fgetn (ptr, (unsigned)temp, Lp) ) / psize;
else S
{ n = mitems+1; )
while (-n & G == _fgemn (ptr, psize, )
#if defined(_ HUGE ) :
#pragma warn -sus
ptr = ((char huge ¥) ptr) + psize;
#pragma warn .sus

#else
(char *)pir += psize;
#endit
return (nitems - a);
H
}
free FEHTHRERR - freec

A t#  void free (void *ptr);
B B £ stdivh alluch

iR B 1L malloc

B ®F

#if defined( TINY )|} defined( SMALL ) || deflined(_ MEDIUM_)
#include <stdinhi> ™ — '
#include " heap.h”
#include <alloch>
/* adds a3 block to the free-block quene */
static void cdect insert Tree Dlock( struct header *q )
{struct header *n; ~
if{ rover )
{ n = rover->next free;
_ruver->oext free = q; -
n->prev free s
y->next free n;
(->prev_free __ruver;
'

else

i Hoy



{ __Tover = q;

g->prev _free = g
g->next free = ¢
}

} L
/* joins two adjacent free blocks together */
static void cdect join_free_blocks( struct header *a, struct header *b )
{ struct header *n;
#->size += b->size;
if{ _last == b )
{ _last = a;
} _
else N .
{ n = (struct header *)((char *}b + b->size);

n->prev__real = a;
¥
pull_frée block( b );

/* frees the last bluck in the heap and adiusts the bresk level */
static void cdecl free_last_biock( veid )
{ struct header *p; . ,
iff, fiest ==  last ) J* freeing the ONLY bluck? *
{7 brk( first :
first = last = NULL:

else

{ p = _ last->prev real;

if{ (p->size” & 0xD001) == 0 ) /* is previous block free? 7
{ pull_free block( p );
if{ p == first ) first = - last = NULL;
else - _Tast = p->prev_real;
brk( p )
}

else
{ brk{ _ last };
last = p;

}

}
/* frees an interior block within the heap */
static void cdecl free_inner_block( struct header *q }
{ struct header *n, *p;

--g-> size; J* mark it us free ~/
n = (struct header *j((char *)q + g->size); [* set up pointers t6 1he */
p = q->prev real; J* previous and next blocks +/
i (p->size & x0001) == 0 && ¢ != _first ) /* join 1o the previpus block? */
{ p- > size + = y->sioe;
n->prev_rdal = |y
Yo
else /* add it to the free yueue *f

{ insert_free_block( g );
} .
if{ (n->size & OxiHHL) == § ) /Y Join with the aext block?
{ join_free_biocks( ¢, a );
}

!
/*  deallocates u block and returns it to the free-block quewe ¥/
void cdecl free( vaid *y )

{ it { g == NULL) /* ANSI reguires this *y
return;
y = {char *)y - USED HEADER SIZE; /* cale block’'s start address ¥/
ifl ¢ == _last) - -
{ free_last_block():
t
else
{ free_inner_block{ q );
}

'
—100—



#Hendif

freemem AN SR DOS Akt - treemem.cas

1B E- int freemem(unsigned seg);
KB E dosh

2 B K alloemem

LY.

imline
#inciude <ssmrulesh>
#include <dosh>
#include < jok>
int freemem{unsigned lm)
{8sm mor ab, 4%h
ssm mov ea, Sigx

" asm int 21h
asm Je freememFatled
retura{d);
freememPuilod: .
return  Kerror(_AX);
}
freopen WiR—1 - topan.c

JB H  #include <stdioh> _
FILE *freopen(char *filename,char *type, FILE *stream);
K X £ stdioh
B8 K ropen
REF _
FILE *freopen(const char *filensme, comst char *typé, FILE *fp)

it (fp->token != (short} fp)
return NULL;  /* vaiidate pointer %/
fclose (fp); *
return _openfp {fp, flensme, type);
}

frexp E—PTAMEMAMOENDEN -- frexp.cas
A i double frexp(double value, int *eptr);

W B ¥ mathh

B B Wexp

ZRF

#pragma inline

#include <asmrules.h>

#inclode <mathh>

ftinclude <_math.h> :

static  imt minusl = -1;
#pragma warn vl

double frexp (double vahie, int “expP)
{ unsigned statword;

asm FILD WD {minusl)

asm FLD , DOUBLE {value)

asm FXTRACT J* ST(1) = exponent, (pushed) ST =

asi FXCH.

/* The FXTRACT insttuction normulizes the fraction 1 bit higher than

wanted for the definition of frexp() su we need to fweak the result
by scaling the fraction down and incrementing the exponent,
asm LES_ bx, expP asm  FISTP Wi (ES_ [bx])

—101—



asm FSCALE J* feaction scaled as O expects */
/* if number was O, dou’t towch exponent */

asm FXAM
asm FSTSW statword
4sm FWAIT
dsm moy al, BY1(statword)
aSM sahf
asm iz done -
asm ine Wi (ES [bx}) /* exponent biased tv match ./
done; B
asm FsIP  STib) J/* discard minusi, leave fraction as TO8 */
frx end:
- return;
b
Apragma watn .l
fscanf M—PMBBITHEILWAN -~ tgcant.c

A B #include <stdio.h>
int fscanfFILE *stream, char *format| argument,...j);
H 8 £ stdiod
i 08 R scant
»EF
#include <stdarg.h>

#inctude < stdio.h>
#include < scanth>

#undet  ungetc /* vemove the macro version *f
nt cdect fscanl (FILE *fp, const char *fmt, ..
{

#pragma watn -sus
retrn scanner |
Wint (%)} (void *}) fgeic,
{void {(*) (int ch, void *)} wngete,
fp.
fmt,
va_ptr
#pragma warn .sus

fseek BIENMIA LAY IS4 -- fseek.c

B ¥ #sdude <stdinh>
int fseek(FILE *stream, hag oflset, int fromwhere);

FXET  long ftel(FILE *stream);

H £ int rewind(FILE *strezm);

IH R # stdioh

W B fseck HE R LTI strean AHRR GG WHEEFIFAER, FEERS tromwhere 15T
A R BT BE R Y oltset FIT
fromwhere £ O, v, 2 PE—F, f?rﬁlif':ﬁu_f:z/f‘ﬁ%ﬂﬁ(ﬁ stdio.h P

Wy
fromwhere TR
SEEK SET(U} XA E
SEEK_CUR({1) ERIS G TELIATA |
SEEK_END(2) P ES:

fseek ZASH ungete BT 9{EH FH,

~ 102~



o

frel) & B K stream PAYNMSCAEREH . MR UL IT B MAT Ay Ay
rewind(stream) L fseek(stream,02,SEEK SET)BR T LA F — &S0 AR N
rewind MBS UM ERARE ML F4E, T fseek R LHERiE,
HEMA T fseek Bl rewind i5, EEMIXTLET —TRIFA LIRS A LS LB
W,

O AR T, (seek M rewind BIF HRER —EFEXTRY,
flell R THIMA ., BENH BRI RS 1L,

HREY BEATHHG unix R,

B R fopen, Mtell,getc,Iseek,setbufungetc

RERF

#Ainclude <stdivh>
#include <ioh>
int fseekirepister FILE *fp, long offset, int whence}
if (fMMlush (fp)) return EOF;
if (SEEK CUR == whence && fp->level > () offset -= Displacement (Ip);
fp->Mlags &= ~( F OUT | F IN | _F _EOF)
fp->level = 0;

fp->curp = l'l;-)hul‘fer;

return (Iseek (fp->fd, ot¥set, whence) == -1L) ? EOF : i;
H
fsetpos JE{M.LaIrHRs! - fsetpos.c

H #  #include <stdioh>
int fsetpos(FILE “stream, const fpos_t *pus);
W B & stdio.h
=} #H ﬂfget‘pos
B )F
#inclyde <stdioh>
int fsetpos(FILE *stream, const fpus t *pos)

{
return fseek{stream, *pns, SEEK_SET);
}
fstat BREITAXHER -- fstat.cas

] &  #include <sys\stath>
inl fstat{char *handlestruct stat *hgil)
AR fE sys\stalh
W OB Rsue
wEF

#pragma inline

#include <asmrulesh>

#include <sys\statli>

#include <inh> #include < junh>

int fstat (int fildes, struct stat *buiP) {

asm mov hx, fildes .
asm mov ax, 4diMih /* 1OCTL, get device inlorination */
asm int 21h

asm jc fstatFailed

asm sub i, si /* 81 = filke mode */

asm 1y dt, dl /* is it a character device ? */
asm Js fst isDevice

/*  Arrive here il the fildes is for a regular file. */



S |= § IFREG + S_IREAD;
B and dx, 3Fa /* isofate the drive number
uxm N T di. dx i and keep it sufe in DI
fst findSize:
7 fileleagth « BX)

4asm oy dx, dx

a5m i fstatFailed

asm push dx

A5 push d4x /* save the file size ./

/*  File time-stanps can only be retrieved tor MSDOS versions 2.0 or later.

W SHL maov ax, 5700h /* get date and time */

a- int 21h

asm Jt fst_zeroTime

/* MSDOS time is a 32-bit record, which must be converted into the Unix
style of seconds since 1970. ./ _

UM push dx /* date */

&M push cx J* time */f

4srn call EXTPROC ( DOStimeToll}

Axen xehg cX, ax /7 result in DX:CX */

ASM jm short fst_construct

Y
‘o arrive here if 1OCTT reported the handie to be for a character device.

i’sl‘isi)evice:
St f= & IFCHR + § IREAD + § IWRITE;

4sm oy di, bx " /* use the fildes as device number */
At suh X, ux
asm push ax
astn pusl ax /* zzro length, on stack */
fsr rerolime:
asm sub X, ©X
H DY dx, ox
/*  Arrive here with S1 = mode, DI = device, DX:CX = time, and
the file lenpgth on stack. ./
fst construct:
asm xchg ax, di

asm LES di, bufP
#if (! LDATA)

USm push Ds

a%m pop ES

#endit

45m cld

dasm stosw J* device */

asIm xchg bx, ax J* keep a copy  */

dsm sub ax, ux

4sm stosw J/* inode ./

asm xchg ax, si

asm stosw /* mode */

R moy ax, 1

asm stosw /* number of links f
asm xchg ax, si /* bring hack the zero  *f
Asm stosw /* user (uwner) id */
asm stosw /* group id s/

ASID xchg ax, bx

AS1N stosw J* real device %/

asit pop ax

asm stosw /* flile. *f

Asm pop HX

Hsm stosw [ Lsire ./

45im xchg HX, X

Asm stosw

Asm xchy ax, dx

4sm stosw f* access time ./
dsm xchg ax, dx

asm stosw

asm xchg ax, dx

asm stosw /* modification time v/
usm xchg ax, dx

asn stosw

asm xchg ax, dx

ASMm stosw /* status change time )



l'st_e nd:

{

retern
fstatFailed:
return _ lO0error ( AX);
}
ftell (X[ LAT HHi5ET - fsesk.c
giil #  #include <stdioh>
Iong Rel}(FILE *stream);
B & sdich
W B R fseek
o
#include <stdie.h>
#include <io.h>
long freli(register FILE *ip)
{ long a;
if (Mush (tp)) return -1L;
a = Iseek(fp->1fd, OL, SEEK CUR);
return (fp->level > 0) ? a - Displacement (fp} : a;
H
fiime HEATHEIFFE timeb £ - Hime.c
A & #incdude <sys\timeb.h>
void ftime(struct timeh *buf);
b B sys\timeb.h
5 B Rime BPIEHHISSRIFEE buf BB S timeb M, PEEMSEM 1970 5F 1 B _
1 BECEMSTHBEMB T B E. Rt F TN RAOHSMFE, S8 tueb &
sys\timeb.h P E LT
struct timeb {
long time; /* second since 1/1/1970 */
/* Greenwich Mean Time */
short millitm ; /* fraction of second */
/*{ ip milliseconds) v/
short timezone; /* difference between fucal time and GMT */
short dstflag; /* if daylight savings time is not in effect*/
"R ’
#include <sys\timeh.h>
#include <time.h>
#include <dos.h>
#include <memh>
#include < _jo.n>
void ftime(struct timeb *TimeStructPtr)

struct date DosDate, Vdate;

struct time DosTime;

tzset(}; /* Get timegone info. -/

/* Because there is a window of vaulnerability at exactly midnight when
calling getdate(INT 21 fn 2A} and gettime(iNT 21 fn 2C}) in suceession.
we do 2 calls to getdate() to ensure we aren’t in this window. -/

do

{ getdate{&DosDate);

gettime{&DusTime);
petdate(&Vdate);

}
while ( (DosDate.da_year != Vdate.da year) ||
(DosDate.da day = Vdate.ds day) ||
(DosDate.da mon = Vdate.ds mon) );
/* Convert extern ’timezone's seconds to structure limezone's minutes.

— 15—



Set daylight savings indicator.

Convert DOS date and time tw UNIX style time and store in structure.

Set milliseconds structure field. DOS is only accurate to 100ths of a

second so0 (100ths * 10) makes 10{{ths, *f
TimeStructPtre-> timezone = timezone [ 6l;
if {daylight && isDST( DosTimeti_hour, DosDate.da_day,
, DosDate.da_mon, DosDate.da_year-1970) )
TimeStructPir->dstflag = |3

vlse
ThaneStructPtr-> dsthag = o;
TimeStructPtr->time = dostounix{&DosDate, &DasTime);
TimeStructPtr->millitm = DosTime.ti_hund * 16;
!
twrite SREIHE - fwrite.c

B B #ionclude <stdioh:

int furitew(void *ptr, int size, int nitems,FILE *stream);
IR & stdioh
=] 05 & Fread
"EF
#include <stdio.h>
#include < stdioh>
size 1 fwrite{const void *ptr, register size t psize, size t nitems,
= FILE *fp)
{ register size t n;
unsigned long temp;
if (! psize) return nitems; ]
it ( (temp = (unsigned long)psize * (unsigned long)uitems) < (x10H(0L)
return ( (unsigneditemp - _ fputn (ptr, (unsignedjtemp, fp) ) / psize;
else
n = nitems+1;
while (-n && 0 == _ fputn (ptr, psize, fp))
#if defined(_ HUGE )
#pragma warn -sus .
ptr = {{char huge *) ptr} + psize;
#pragma warn .sus

#else
(char *) ptr += psizre;
#endifl
return [nitems . II}: }‘
'
gevt IBFSMERAFRS -- gevie

A #& #inciude <dos.h>
chse *gevi(double value, int ndigit, char *buf);
JE B & stdlib.h
W OB Aeovt
B EF
#include <stdlih.yv>

#include <_printfh>
char  *gevt  (duuble value, int ndec, char *bufP )

{
reatevt (Sevalue, ndec, bulP, g, U, F_ShyteFloat);

return  bufP;

l'

geninterrupt =4 ¥ hER
H B #include <dos.h>



A E
w oW

& M A
A%
& b &
W Ry

void genintemlpt(iht intr_aum);

dos.h
R, disable
Get - PRFPHBERT~FH. - strtoui.c

static int Get{char **strPP);

FRHEPAT—FR. URT-FHHE, WEE-1,

#include «<stdlib.h>
#include <limits.h>
#include <ctype.h>
#include <errno.h>
#include < scanfh>
#include <stddefh>
static int Get{char **strPP)

register unsigned c;
return ({(¢ = *((*strPP) ++); == 0) ? .1 : ¢

getarccoords FUBME AR arc B9445

{
)

G
RO &
R

#include <graphics.h>

void far getarccoords(struct arccoordstype far *arccoords);
graphics.h

IR arc

getaspectratio i[5 W ERRZ MCRILL B L

B &
1
g 9
getbkcolor
A ¥
Hi% B
B &
KEE
w M

#include <graphics.h>

vuoid far getaspectratio(int far *xasp, int far *vasp);
graphies.h

R arc

EEHMERES

#include <graphics.h>
int far gethkcolor(void);

void far setbkcolor{int color);

graphics.h'

getbkeolor 32 [P] 24 BT H ML &.(1% 1 FFRiBH),

setbkcolor ¥ & REHH R EH color FAIEEMERE, S coler TTLEZERANTE, WTH
BT (FF S GRAPHICS H R )

4 BF e £F

0 BLACK 1 BLUE

2 GREEN 3 CYAN

4 RED 5 MAGENTA

6 BROWN 7 LIGHTGRAY



& o {if

5 DARKGRAY 9 LIGHTRLUE

10 LIGHTGREEN 11 LIGHTCYAN
12 LIGHTRED 13 LIGHTMAGENTA

14 YELLOW 15 WHITE

flu, MPAEHRBAQKEAEA, TRHEH:
setbkeolor(BLUE)
®E
setbkcolor(l)
¥ CGA 1 EGA REEH, setbkeolor BB IS T LR M A DT 1B 8 EM 24K
NB—PTADREHEE RGO,
getbkeolor & [E] X s B &
setbkeolor 3R {0]2¥

FIEpHEtE 7E Turbo Pascal 5.0 & MR N TRF
& & petpalette,initgraph

getc MMHBEF#H - getch.cas
¥ #ipclude <stdioh>

H

Hx B
A B

OB

iR’

Bf

int getc(FILE *stream);

int fgeic(FILE *stream);

iut fgetchar(void);

int getchi{void);

int getchar(void);

int getche(void);

int petw(FILE *stream);

int vagetc(char ¢, BILE *stream,

int ungetchint c.};‘

stdiv.h

cunmh{getch,getche, ungetch)

gete BT EPITEER AR stream P T —PFEFNE,

getchar £ 34 getc(stdinBy 7 .

ungete IEFFF C R BIRIIEE 4 A% AR stream B, ZLFFET —BAHE stream 1B pete 28
fread BY LRI, TEMRHWRT, BREERE—4F8H. EREA gec HWR T BIAA
ungete ¥REERT— T FEN %=, Gseck WHRETH LR RN FH,

foete 55 getc THEEAEE, REATE BN gete 7,

tgetchar &— M5 T fgete(stdin) 89K

getch B— T WEHE ERE—FF, MAERHSEN.

getche B— 1 NI £ B3 B1 B — P FR R ER.

ungetch BFF BEBEHE, FHRART THRETH. BT X read BN, 88
ZWARM ungetch, THER,

getw IR I5E B AT stream P T TR, EEEEXHPITHEFRYTF R,

B B A ERHEARN, getcgetcharfgete f fretchar BEI RN FH, TERRRIL
Y RNERE, ERFXHEEALMN, EMMER EOF,

getch f getche &I FEEEFH, XEEBELE LR,



petw 3G BT AT stream thi) F— 8%, L83 MEE S i ¥y, TIEE FOF, |

3 EOF £ getw ROIAFE M, BT M feof 8 fervor FREGRIR A2 A #0588
ungete G J I8 B} R[5 69 F 7.
ungetch EEA BN & I F R Cp R E K LOF, TR,
ST HITE  petch getche H1 ungetche F & AT MS-DOS, ,
fgetc fgetchar,pete,getchar getw fl ungetc i F T UNIX 8,
getc 1 getchar (& kernighan # Ritchie FiE-BE X,
. 3 R ferryr.fnpen Jfread, fseekpets, putc, read, scanf '
®OEF

#pragma inline
#include <conio.h>
#include <stdivc.h>
#include <dosh>
#ifdef TC 082
#inelude <ous2ich>
#endif

static unsigned char cFlag = /* Flag presence ol un-gotten char */
static unsigned char _cChar = 0; /¥ The ungotten char +/
/* if these routines are split inte separate files, vach
must extern char _unflag & _unuhar, J.mi'lag & unchar must not be Static. ./
int getchivoid)
{ it {_cFlag)
{
cFlag = W /* Reset the flag ./
TAL = «Char; /* Get the un-got char  */
H
#ildef TC 082
" else
{ struct Keylata  sRD;
J*In protected mode it’s possible tor getch() to fail. This
bappens if the app is detached. Well return -1 if it fails. */
return {KBDCHARIN(
(struct KeyData far *) &sKD, /* Return struc */
(WORD) 0, /™ WAIT for key */
(WORD; 0 /* Khd handle *+/
) -
? -1 = {int{unsigned)sKb.char_cude:
}
#else
else
{ AX = (Ox070M) /* Console input (no echu) */
geninterrupt(Ux21};
#Fendil '
AH = U; /* Force it to be unsigned =/

return _AX;

}
#ifdefl OLDCONIO
int getche{void) . -
{ if { cFlag)

{ cFlag = 0; /* Reset the flag */
AL = ¢Char; /* Get the un-got char %/

}
#ifdef TC (82

~ else

{ struct KeyDaty  sKD;

unsigned char cChar;

J*In protected mode it's possible for getche(} to fuil Thix
happens if the app is detached, We'll return -1 and echo
nothing it it fails.

There are some undesirable aspects of using KbdStringln which

would do the echo for us, it doesn't alow BINARY reads if

using echo mede.  Su... we'll do a KhdCharln and VieWrtTTy, */
it (KBDCHARIN(



;struct KeyData far *) &sKD, /* Return strug */
(WORD; 40, /* WAIT for key */

(WORD) & J/* Kbd handle */

)

return -i;

else

VIOWRTTTY(
(CFAR) &sKD.char code, /* The char */
(WORD) 1, - /* Length=1 */
(WORD) 0 J/* VIO handle %/

)-
_AL = sKD.char_code;

#else
else
{ _AX = (Ox0108; J* Console input (echa) */
geninterrapt{0x21);
#endil
_AH = 0; /* make it unsigned <!
return _AX;
}
#else
int getche(void)
{ int ch; '
if (_cFlag) /* Prevent possibie double echoing */
c¢h = getch();
else
putch(ch = getch(}});
return ch;
}
#endif
int ungetch(int c)
{ if (_cFlag)
return(EOF);
cFlag = 1;
AX =g
“¢Char = Al
return AX;
}
getcbrk ¥EHY Controi break i XK -- getcbrkc
H  #  int getchrk(void);
HAxEX
' #  int setchrk(int value);
M B 7 dosh

B B getchrk {#5 MS-DOS REFE A 0X33 JBE CONTRAL_BREAK ¥HUH) = it R
setcbek {8 B MS-DOS Z414MH] 0X33 11K CONTRAL BREAK AURHARZ % ON 51 OFF,
value=0 BERREN OFF(LER R &, TENZEERERET T/0 BHR)
value=1 FRTRE % ONCEF SR LM R IBEN)

i @ {8 R CONTRAL BREAK HBRZS:N off, getcbrk B[ 05 WIRAIIRT N ON, &I 1,
setcbrk & [ value -

THEY REMTF MS-DoS

By

#include <dosh>

int getchrk(void)

{ _AX = (x3300;
geninterrupt(0x21);
return{_DL);
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getch MER@ESAERLBER—FH -- getch.cas
B ¥ int getchivoid);

B Rl £ conioh
w® B W gete
RBFE

#pragma inline
#include <comip,h>
#include <stdio.hx
#include <dosh>
#itdel TC OS2
#include <osZtch>
#endif
static unsigned char cFlag = 0; /* Flag presence of un-gotten char */
static unsigned char ¢Char = {i; /* The ungotten chur Ty
/* if these ruutines are split into separate files, each

must extern char uwlag & unchar, unflag & wunchar must not be static. */
int getch(void) -
{ it (_cFlag)

{

_eFlag = ¢; /* Reset the flug s/
“AL = cChar; /* Get the un-got char %/

3
#ifdef TC_0S2

else
{ struct KeyData sKD;
/*In protected muode it's possible for getch() to fail This
happens if the app is detuched, We'll retusn -1 if it fails. */
return (KBIXCHARIN{
(struct KeyData tar *) &sKD, /* Return struc */
(WORD) 4, - /% WAIT for key */
(WORD) O /* Kbd handle ¢/
)
} ? -1 ¢ (int}{unsigned)sikli.chac_code;
#else
else
{ _AX = OxD700; /* Consale input (no-echo) -/
geninterrupt{fix21);
#endil
_AH = /* Furce it to be unsigned */
return . AX:
) -

getchar MAiHEFH

5] ¥ #include <stdioh>
int getchar(void);

F B £ stdio.h

W Roger

getchc MBHAFER—FH, HOR
;| B® it getche(void);

F B coninh

W B R ger

getcoior B [E ¥ RIA)ELEER
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Hi = Hdiode varapbicshe

e Py pettelor(yoid);

YR ¥
B B it Far setoolardint color);

WO E croheeh

il B wetoolor 2104 BTSSR 2.
vetcaloe Y AT S S B RN color, Z¥ color 8 FH{ENIE YT R getmaxcolor (),
g 4 B ST B R A TR S RERENE, s, & CcAa i+, Aefasn
BEA, HREQ, NRA, ROAMES, BFREAXT, HR getcolor B getcolor()i&[)
L R HPTEEEE NIRG A, B, setcolor)XFRAMENBERED,

BOE W getoddor BERSRTERBR, setcolor JORE,

FHEHE Turho Pascal 5.0 FEMELIGTERE

# B petpadette, getmaxcolor

getcurdit BMSTEWRHRAXMAERE -- getcurdi.cas
3] i e geteurdirtint drive char *direc);

oA o
e T eetcurdie SIS UGS drive HHMTIER R,
done BE —REAEHT (=615, 1=4%)
1865 — L i MAXDIR BITEHE, m%#ﬁﬁﬂgoi$ﬁ#mm$
4@ FRES, ERUR RIS, '
RO E PR s, ;,euurdlr.vgl'_. U; TEH &M,
MEsmit FERT MS-DOs &
e 8 tieeaciowd

#pragmy intine
Findude <avurulesh>
#include <divh>
#iaciude < wh>

ing geictrdiciint drive, char *direc)

H reskbs ;
TS Y A, 047h

AN e df, drive

PISTH LS si, direr

AL i B21H

TITIE
HnerL i T oeteurdickailed
L ERTT O
peteurdickiled: '
et . [Gerror(_AX);

}

getewd EXEWMTIFEFR -- getcwd.c
i #: char *getewd(char *hufint n);

JE R & dun

W W eenvd RowdCSHITER R, SERHISIWEEREE, BN MFH, HEE
FrR e d, MRZRBREAKE (BETFRAEN) KEMY n, Wibg.,
0% buf % NULL, RIATR malloc 58— n FHEHABW K, LUSTTRGEITEE petowd 8
BREET free RPHH EBRIZAN,

=112—.



B[] {E getewd 3R] buf, ZEEAESRET, BENULL, 6, £BRTE erro 8 Y 5

fHe
ENOUEV ot e
ENOMEM AEBHFME
ERANGE HARHER

Bt HEAT MSDOS
£ A frec, getcurdir, malloc

REF

#include <dir.h>
#include <stddef.h>
#include <stringh>
#include <errno.h>
#include <alloch>
char *getewd(thar *bufP, iat bufl)
{ char  bufI]MAXDIR + 2J;
/* Get current disk */
buff[8] = getdisk() + °‘A';
bufl[i] = %%
bufl[2] = "\
/* Get current directory in a work builer */
il (getcurdir((, &bufl[3]) == -1)
return NULL;
il (strlen{bufl) > = bufl)
errno = ERANGE;
return NULL;

}
/¥ Allocate u buffer il bufP is NULL %/
if (bulP == NULL)
if ((butP = mallscibufL)) == NULL)
{ errng = ENQOMEM;
return  NULL;

strcpy(liu;'!", butl);
| return  buff;
getdate B MS-DOS B - getdate.c
M ¥ #Hinclude <dosh>
void getdate(struct *dateblk);
FIREI  void gettime(struct time *timep);
| ¥ void setdate{struct date *datehlk);
void settime(struct time *timepj;
[ B 7 dos.h
P Bl getdate LR L HT S KA date S5H P (1 datebik 5T,
gettime B R L X AIBFEBLA A timep FF1E time EHI$,
setdate R AKHWAA, H, %)X dateblk FiIEH date AN,
settime B B REEHA] 4 timep FR4E time 1990948,
date 540
struct date{
int da_year; /*cucrent year*/
char da_day; /*Day of the month */
char da_mon; /*Month (1 =jan) */

b
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Bl 1
o
z R

=

O F

F i tude

time FEM R T
struct timne{
unsigned char ti_min; /*minutes*/
unsigned char ti_hour; /*hour */
unsigned char ti_bund; /*hundredth of seconds®/
unsigned char ti_sec; /*seconds®*/
}
X R R
Hi# A ¥ MS-DOS

ctime

< dos.h>

void peldate{struct date *datep)

{

AH = (x2a:

seninterrupt(0x21);

1

.

{{int *rdatep}|0}
{(int *)datep}(1]

_CX;
DX;

o

getiefaultpalette KIS i@ R HE L SIGM0

0o
S “H
MO
iy,
yetdlirea
B &
R 2
g B
O SR

#include «<graphicsh>
struct palettetype *far getdefaultpalette(void);
A HROR 6 —IFE, SIS A inicgraph YIG B RO S TS B PN MO AR,
4444 palettetype TE graphics,h FE X WTF,
#dctine MAXCOLRS 15
struct palettetype {
unsigned char size;
singned char color[ MAXCOLORS + 1}
}
graphics.h

setpeletie initgraph

i3z g = RE iRl -- getfat.cas
#include <dos h>
void petdtree(int drive struct diree *direep);
dos.h
petdtree EFHBWENIZS doive0=5E, 1=A %), HIBREREFIEHEA S diveep FFIEH diree
el o
divee #5HE LI,
struet direed
nusigned df_avail; /*available clusters®/
unsigned df total; /4TOTAL CLUSTERS*/
unsigned df hsec; /*Bytes per sector */
arsignesd (Il‘jtll:s; /*sectors per cluster*/

getdlver fULEE, S4EB], divee RN df seins MR H -1,
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HBErE HaiE T MS-DOS

& L gethul
N2 F
void getdfree(unsigned char drive, struct divee *diable)
{ int i
asm mov ah, 036h
asm mov di, drive
asin int U21lh
i= BX;
{{int *}dtable}|3] = AX;
((int *}dtable)[0] = T
((int *}dtable}{1] = _DX;
{{int *)}dtable){2] = CX;
}
getdisk EY L5 WTREM IK5h IR .- chdir.cas
H ¥ int getdisk(veid);
HEBRH
A =  imt setdisk(int drive);
B R & dich

i B getdisk I YNMMBWES, HEE - 0=A;, 1=, 2-CF (FH0 oS T
0X19)EF (T @A getdisk KB F, WE getcurdic
setdisk [ E L NTRERWHBE, 0=A:, 1=8;, 2=CH, (FH T DOSHE

B0 E getdisk BE HAIEIHRRS,
setdisk &[] 7] AN,

THEME AT MS-DOS

% R getcurdir

"8 F

#pragma inline
#include <asmrules.h>
#include <dir.h>
#include < ioh>

int petdisk(vaid) {

asm moy gh, 019h
asm itut 021k
asm xor ahah

return rAX;

}

getdrivename BB/ YRTHEN IR R VI8

A ¥ #include <graphics.h>
char *petdrivensme{void);

B B fE  graphicsh

st Bl A BEGARG AN —HEET, ZISH N SR AWEEBARPEETE TS, ATl H N
[ 253Gk

3 K, initgraph

getdta EXREfefibit -- getdta.cas

H B char far *getdtavoid);

HHF B

il . void setdtajchar fur *dta);
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> % FE dosh

B petdia BRI RS DTN HTREE.
B PRIBE L, ﬁ?ﬁt)@f?—":ﬁffﬁ#&, FUNACHES, BEZHHL. BnRER
Cim-FEF, EoE SRt ATl a b,
R, ABEISERTEEER S, gerdta RN R ERANBAGE . Rh o) R T
SMET.
setdta ML H AT DTA (08 %5 DTA Brisat{E,

B E{H getdta B[ RmERRLEER BT
setdta 19 HEF{E

of KM RiEM T MS-DOS

W~

#pragma inline
#iuclude <desh>

char fur *getdta(void) {
4840 moy ai, 02Fh
a8 int 021H
return (char _es *) _BX;
}
getenv MIREGEFRH - getenv.cas
H E:  char *getenvichar *envvar);
AE Y |

il #  int putenv(char *envvar);
OB K sidlibh
% 8 MS.DOS FiE THRAN— R I8 AR
envvar = varvalue
getenv BB R T S envvar BT FHADT, RGRIIEE varvalue B1§TT,
puteny H T FHFE envvar, T SWEHE T, TR T EH S — ETFESTR
AR envvar, EE—1TCHEET O] LURE varvalue AT FLE, M"MYVAR=",
B E #E EmBRsiE, getenv BEREIST envvar HEBLNIES, HEHTELGENERTHES, NE
WK envvar TP A E L, getenv EET,
AR, putenyBE] 0y FHITR0-1,
S Bt EAT unix RE
& I environ(ZE ) getdfcee
iR B IF

#pragmy inline
#include <asmrules.h>
#include <stdlih.h>
#imclude <stddefh>
char *petenviconst char *namelP)
{  char  **eavi;
/* Cummpute nameP length and remember tirst character */

asm LES_ di, namel
#if (LDATA;

asm maov ax, kS

asm or ax, di

#else )

asm push ds

asm pup es

asni or di, di

#endif

$8m )z VarNotFound

—116—



Hsm MOy al, U

asm mov ah, ES_ [di] /* remember first char of name
asm Moy x, -1
asm cld
asm repne scash
#sm not X
asm dec ox
asm jz YarNotFound
/* Look for nameP in environment array */
#if HUGE
asm T mev di, seg environ
asm may DS, di
#endifl
asm LES _ di, DPTR {environ)
#if (LDATA)-
asm oy W1 (envP), ES
asm movy bx, ES
asm or hx, di
#else
#s5m or di, di
#endif
asm moy Wi (envP), di
asm juz FirstVYariable

J/* 1If no match ¢can be feund, return a NULL poiater. */
VarNotFound:
return NULL;
/* Does the first character match 277 */

NextVariable:

Hsm ndd Wi {envP), dPtrSize

4510 LES di, envP

FirstVariahle: B

“sm LES di, ES_ [di]

#it (LDATA)

asin ney hx, ES

AN ur bx, di

#else

ASHL urr di, di

#endif

AsHI - VarNotFound

a5M Moy al, ES [di]

AN o o, at ~ J* " terminates envimnnment

asm Jt VarNotFound

Asin cmp ah, al J* compare first characters */

sm Jue 1 NextVariable

asm mov hx, ©x

asm cnp BYD (ES_ [di+hx]), "=’

asm jne NextVariahle J* must be tollowed by "= */
/* Yes, so compare the remainder of namel */
pushDs_

asm LS si, nameP

asm repe cmnpsh
papDs_

asm xchg «x, hx

REN Y| jne NextVariable

uxm ine di

/* Now return the pointer to the caller. */f
YarFound:
#il' {LDATA)

return (char _es *) BLE

#relise
return (char *) Bl
#endil N
t
getfat BT HIREESL -- getfat.cas

H B #inclnde <dos.h>
void petfut(int drivestruet fatinfo *fathlkp):
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P
A % void getfatd(struct fatinfo *fatblkg);

W B E dsh
$ W ettt EEH drive@=#%¥, 1=4:, 3= B 1 5 YRR B R A B RIE B, Tatbikp TR
AV 0D fatinto £19Y,

getfatd BR T 8 20 A1 RE I M-E 050 HARi getfat —#E,
fh getfat ) getfatd {¥ A &) fatinfo S5H)2 X I0F:
struct Fatinfod
char 1i_sclus; ‘/'Seclnrs per cluster */
char fi_tatid; /*The FAT id byte*/
int fl_nclus; /*Number of clusters®/
int fi_bysec; /*Bytes per sector */
}
BB E K
Bl FEMTF MS-DOS
& I getdfree
wETF
#pragma inline

#Fincude <dus.h>
void getfat{unsigned char -drive, struct fatinfo *dtable)

{
#if !defined( HUGE )
asm push™ ds

#endif

asm moy ah, 01ch
asm mov dl, drive
asm int 021h
asm moy ah, [bx]

#if ldefined(_ BUGE )
asm pop ds

#endif
((int *)dtable)|V] = AX;
({int *)dtadbie){1] = _DX;
((int *}dtable)(2] = CX;
}
getfatd EUNHSALHER -- getfat.cas

B ¥ #include <dos.h>
void getfatd(struct fatinfo *fatblkp});
B FE dosh
W W W getfat
R~
void getfatd{struct Tatinfo *dtable)

i
#if tdefined{ HUGE_}
asm push ds

#Fendil

asm mov ah, (1bh
usm it 021k
asm moy ah, [bx]

#if !defined{ HUGE )
asm pop ds

#endit
(Gint *)dtable){0] = AX;
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((int *)dtable)}1)
({int ™)dtable)[2]

_DX;
CX;

}

getfilipatiern 3§ ] 7 X AR FEHER 3 B TR X

B # #include <graphics.h>
void far getfillpattern{char far *upattern)

MR ER

)i ¥ void far setfillpattern{char far *uparttersnint color);

w8 getfillpattern L P E LAY M N Bl upattern Bl R 8 FHEMK, LA EXH
A setfillpattern {8, setfillpattern [ setfillstyle BX T setfilipattern i3 XA 252 X 89 BX8
WA ARTE XWX — QO ARBHFR,
upatiern B—IEAIFERE 8 AR, BIFYSHMA TR MRLANY, RELPE
MR RN 1, WHERRERELR, 0L TR E LR MEE—
THINE
char checkboard[8]=¢
XAA,0X55,0xAA 055 UXAA OXSSUXAA XSS
.

B EE X

A TE Turbo Pascla 5.0 AR TRT

& R getdillsettings

getfillsettings EMBAXHARAAXIREHMEHIER

H #:  #include <graphics.h> -
void far getfillsettings(struct I'il!settin;:sfype tar *tillinfu);

HREH

] #  void far setfilistyle(int patterniint color);

# Bl ¥ barbur3d fillpoly foodfill #1 piestice 24 ST B R Y AT UATR B INF — X 4,
A 1 R EE R RNF S B GRAPHICS.H U EER fin_patterns R TX), B
sbh, R AR XA G AR,
getfillsettings ¥ 87 5 S ATRFER NG G a0 F B HHE S fllinfo FTIRY fillsettingstype
Heh, HEEFTE GRAPHICS.H PE L IDTF:
struct fillsettingstype {

‘int pattern [*current fill pattern */
int color; [*current 6l colar ./
} _

WER pattern=12(USER_FILL), BHERASEHIRFEA, SRHSH pattern B UTRE

ARG,

setfillsiyle R B Y MR AR ATNEHE O, DRERFH T LORARK, WARE

settitlstype B9 pattern ¥R 12, MYIZAA setfillpateera,
1= GRAPHICS.H $5E L AOBIEEKRY fill_patterns 13 K HE IRAMA R, H OB BITE
MR R

& % & Ha
EMPTY FILL 0 A REERIKTE
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SOLID_FILL, 1 LR ich! B
LIN FILL 2 A3
LTSLASH FILL 3 R/
SLASH FILL 4 AN\
BKSLASH_FILL 5 AEZRNNIE
LYBKSIASH FILL & LEANRE 5
HATCH_FILL 7 FIRESIAE
XHATCH_FILL 8 RIZE AR,
9

INTERLEAVE_FILL FIEMRNE
WINDEDOT FILL :i0 RRXZHANE
CLOSEDOT FILL 11 AEEE 0 RRE
USER_FILL 12 RAPR XA

ﬁ?Emvauuﬁmﬁﬁ#ﬁmEﬂ{aﬁﬁﬁaﬁmﬁmﬁmmﬁnegx.

SN CIR T- B :

BERIR AR ATER T setfillstyle, graphresult $5iA08-11, %MATMAANTILERN
L, |

WY T Turbo Pascal 5.0 P FERS TH)F
£ B arcbarfillpoly,flocdtill gettillpattern

getip

TR RS -- fopen.c

B #£ ' static FILE * pascal near getfp(void)
FRAXH RRTRER

i®w &

B FHES

A
static FILE *pascal near getfp({void)

{

register FILE  *fp;

fp = streams;

- while Tp->0fd >= 0 K& fp++ < streams + OPEN_MAX)
continue; -

it (fp->td >= 0)
refurs NULL;

else
return fp;

B At - getftime.cas

getitime

=] 2  #include <dos.h

R¥xHN

int getfime (int handle struct’ ftime *ftimep);

i:| B it setftime(int handle, struct Mime *ftinep);

W EE
e

dus.h
petftime BU5 $TFF AR hundle HEBROVMR AHYBTEN B3, JCH-HEY
@ %0 BMFFESR Rimep FTIEH Nime EH P,

 setftime M5 1T T XHE1E handle MEAREE Y HHASE R B MFETH Mimep
69 Rime S5H .
Nime BIEHE SCUOT:
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struct ftime {
uqsigneﬁ f_tsec:5; /*Two second */
uasigned lt_mimii; /*Minutes */
unsigned ft_hours; /*Hours*/
unsigned ft_day:5; /*Days*/
unsigned ft_month:4; /*Moths*/
unsigned ft_year:7; /*Year - 1980 %/

}

B | ERARIE, X#ERESER o,

| EHEE, EEL FRERER. ero FTAEZ—

EINVFNC RRCHRE

EBADF ERTHe
T Bt RiEAT MS-DOS
& R fread

RERF

#pragma inline
#include <asmrules.h>
#include <io.h>
#include < loh>

int getftime{int fd, struct ftime *ftimep) {
askn mov ax;, 05700h
asm mov bx, fd
asm int U2ih
asm je getitimeFailed
asm LES  di, ftimep
ASm mov ES [di], ex
asmd’ maoy ES: [di+2], dx
retirn {{));

getitimeFailed:
return _ 10error (_AX);
t

getgraphmode i [EXAyAETE AL
A & #include <graphics.h>

int far getgraphmode(yold};
HXEY '
M ¥ void far setgraphmode(int mode):
P B TE graphics.h

il By  getgraphmaode 388 @ initgraph &, setpraphmode B A WEENE,
setgraphmudefﬁﬁ—-’r'$lﬁ];f' initgraph FrE RREMXHARER, 2 mode
TR R WS RR LR P BN, setgraphmode KRTFE, HHEATD
RAviMtgEECr, Al B, AXSE), T LE A setpraphmode §

restorecrtmode FT A 5 ML Z H AR,

BAESEAZERBZ LA AR MMA T initgraph,
7E GRAPHICS.H 452 X I HR36 %) graphics_modes it T W2 L AR ML
BF. THRHEN initgraph KiRY, BRA —EREFH TiX B2,

& [ .

WMRIE T setgraphnode — 3 X WEHWR R NGB, grapgresult EEF

-16,

—~121—



BIE:2.1::

7E Turbo Pascal 5.0 PHHANTFEY

getimage IGERIEN— - XERFHEIFME B

R B

M BN
A %
KXy
w %

& [

TR

#indude <graphics.h>
void far getimage(int left,int top, int right, int bottom,

void far *bitmap);
-unsigned far imagesize(int left,int top,int right, int bottom);
void far putimage(int left. int top, void far *bitmap, int op);
graphics.h "
=M ERRTIERN LY ERBNBEFHE, BERERERN.
getimage Y B & —MERRK RGBT BIEFEME S, lehtopright 7 bottom I8
MATFELRR LMER, bitmap BETTHXPERLTERHZE, EXENIR 7
TRATHHELARRE, RABIHHERELS, o
imagesize J25E getimage Il FRFHEER MM FIYE., TERENERA/|QEHFiER
SER B E,
putimage 3 LU M T getimage {R7FH LB B H X 0l FF K, B £ A% £ M 41T (left,top), bitmap
HEERGBERMNEEMR R,
putimage 8958% OP BT —THINT, EATEUHARRNVEE. ZRETFEERE
LR TR SRS R R, |
£ GRAPHICS.H 3 L BYHE putimage ops 85 T XX THEF:

8 F & w7
COPY_PUT 0 #
XOR_PUT 1 231
OR_PUT 2 B
AND_PUT 3 5 .
NOT PUT 4 0 W R B3

AR COPY_OUT BB NBIFM L XOR_PUT HIRAREIC R LNER
“‘RE” 5 OR PUT HFESREFE LARNE “&° ¥, -

imagesize RE BT A, MRFTRBRBII/NATERFT 4K FTi, imagesize &

[ OXFFFF(-1), '

getimage 1 putimage F38 BHA

#£ Turbo Pascal 3.0 T FRIE

Getindex(} - FIRNHTE NE KB OWMER iR, -- signal.c

WEF

static int
{

}

Getindex(int SigType)
register iat i;
for (i = & i < sizeof(IxGen); i++)
il (IxGen[i] == Siglype)
return i;
return -1;

getiinesettings EUMMEBEY. MXIMK
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B #& #include <graphicsh>
void far getlinesettings(struct linesettingstypt far ®lineinfo);
MEAEH
o ¥ void far setlinestyle(int linestyle,unsigned upattern,int thickness);
B W getlinesettings M L METER, MM EIFBIH lineinfo FrHEHY:
linesettingstype S5HH,
WA setlinestyle 7] DABCR X6, ZEBCEH K36 line, lineto, rectangle,
drawpoly, arx, tircle, ellipse,pieslice HEARITRELAES,
linesettingstype £5HI7E GRAPHICS.H & X INTF:
struct linesettingstype {
int linestyle;
unsigned upattern;
int thickness;
+
linestyle I#BALMTRMRBIRE DS B MAXE, Q&R TOR, BIFR).
= GRAPHICS H 2 L AIB R B line_styles 25 T LITHRIAZ:

A F | A
SOLID_LINE 0 R
DOTTED_LINE 1 R
CENTER_LINE 2 LR
DASHED LINE 3 mirg
USERBIT_LINE 4 R P X AR

thickness #9830 LG FREH A RE R ES R REE.

% i} W%
NORM_WIDTH 1 —rRKE
THICK_WIDTH - 3 EARRR

upattern & —{{ ¥ linestyle & USERBIT_LINE(H)ST K RERM 16 MK, 7
EHWAT, RERIFER L, WETHHESRNALINABELE, W,
€8 ¥} KV upattern {E 2 OXFFFF, B 478 3 B upattern {5 24 0X3333 3¢ OXOFOF . R
setlinstyle ) linestyle £33 A2 USERBIT LINE (1=4), W upattern ZX MY, BEY
BARER. '
EEHE X '

WMBART I A LS T setlinestyle graphresolt i&[El-11, BEFHSATR B AT,
A3MY¥E T Turbo Pascal 5.0 PEBLMN FRE

getmaxcolor 1[G XA & (8
i #: #include <graphics.h>
int far getmaxtolur{voidJ:
D B ¥ graphics.h : '
B B getmuxcolor i% B X% AT B R ENEFREEA T RCHENERARBERR T-1),
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& B i ié[-ﬂiftﬂmmﬁé.{l
HHIE £ Turbo Pascal 5.0 PHBLIN TR
£ R getbkeolor, getpalette

getmaxx ERIREEEK X #i5

M k> #indude <graphicsh>
int far getmaxx(vold};

AXEN |

A ik int far gefmaxy(void);

B 5 & grephicsh

K B getmaxs BENYNYEFENE RN TR/ GEETRBX -
getmaxy W& 51 4 WIH R BRI T RSN TERY E,
1 CGA 3200200 3K, getmaxx ] 319, getmaxy E[T 199,
getmaxx § getmaxy W FR# L — KR RLEMMIRNE, REREH
8.

F B getx

getmaxy EEIRERXEY &5

B B #iocude <graphics.h>
int far getmaxy(void);

3 & graphicsh

i=3 B W getmaxx

getmodename EE &N EERNEFELETRRTSR
B & # include <graphics.h>
char *far getmodename(int mode name);
W & & graphics.h
R B getmodename R HTEWANAETF, K+ mode_name HHMAS,
A Bk 7 Turbo Pascal 5.0 PHEE FRFF
% B getmaxmode, getmoderange

getmoderange RESTEMHIESEAINATER

B # #include <graphics.h>
void far getmoderange(int graphdriver,int far *lomode,

int far *himode);

Pi 3% % graphics.h '

# W getmoderange Ml —AE MEEHER graphdriver MF AR RAAE. MMM AR
SC{RE Ylomode "F3E /8], MMGMEE *himode H3EE], 1R graphdriver %t — MWK
K&, Ni*lomode M*himode X EH-1,

BME X

~# L initgraph, getgraphmode

getpalette EEMXUMNEELHNS
8 ¥ #incjude <graphics.h>



AN
B

L g R
"R %

void Tar getpaletie(struct palettetype far *palette);

int far getpalettesize(vold);

void far setalipalette(struct palettetype far *palette);

void far setpalette(int index.int actubl_color);

graphics.h _ ..

getpalette ¥ 3 4 N7 BARR RS BIAT 6 palette SR palettetype L5/1H,
getpaletiesize B0 A WAL RS BRANZL AT NMEEAOMA

secpalette(H, setalipaletic) fl T2 ECA/VCA MAHEF WA LI WENME. & CCA T,
REEMA setpatette A FMAHEHR P AN Index = O, HRBE),

setalipalette 302 WM& 55 I % 1 patette BTHERY palettetype SR HAME,
setpalette J A Y index A B actual_color, i, setpatette(0,5) H24 WAL
EPHR BRSSO NEMON S, DR size BLMMEHNTH, B inden
HFEM Dy 0 B size-t, '

paletietype £ (i gecpaietie 1 setalipalette By 8EH)F MAXCOLORS % #TE CRAPHICS.H
PELMT:

# define MAXCOLORS 15

struct palettetype {

unsigned char size;

signed char colors| MAXCOLORS +1];

(H

sive 54 SRTABWANBR RS WRX TROENMONE,

colors B RH size FHNNE, CAAMNE T RO DY DA DN

- KEBARS, 1 sealipalette HVES, IR colors X—TRKE-L, WA—+ AW

WA X, _
448 setpalette 9B actual_color HIE setalipalette SR1AY colors A 00 TERIE GRAPHICS.H
PEFIERELHT: |
£ 4oy L
CGA | ) EGA/VGA
¥ i ¥ -9 .
BLACK 0 EGA BLACK 0 ‘
BLUE 1 EGA_BLUE 1
GREEN 2 EGA_GREEN 2
CYAN 3 EGA_CYAN 3.
RED ‘ EGA_RED 4
MAGENTA - 5 EGA_MAGENTA K
BROWN 6 EGA_BROWN 20
LIGHTGRAY 7 EGA_LIGHTGRAY 7
DARKGRAY 8 EGA_DARKGRAY 56
LIGHTBLUFE 9 EGA_LIGHTBLUE 57
LIGHTGREEN 10 EGA_LIGHTGREEN' 58
LIGHTCYAN u EGA LIGHTCYAN 59
LIGHTRED 12 EGA_LIGHTRED 60
LIGHTMAGENTA 13 EGA_LIGHTMAGENTA 61
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YELLOW 14 EGA YELLOW 62
WHILE 15 EGA_WHITE 63

HER: A R A ST 2 R T S R P 2 B ‘
Wl EREATT U w EERE LB 84— EOEREK SR, Ff LA LB
BB REIAFRR,

i @ # T, :
MBI ALLSE T setpalette graphresult EP1-11, LHEAETE,

AI4EYE  7E Turbo Pascal 5.0 P RQIASFRY

& R getbkcolor, peteolor

getpass F—4[1¢ - getpass.c

2] #  char *getpuss(char *prompt);

K & £ conioh ,

W OB ERUSFERRENTAE prompt RHERE, getpass ARERW S EA—DOS, HEI1E
mg. TEE—MEE, BRUZFREAGHTERR, BEANITFHEBESRER.

8 @ GREMEAE ST RAEH, SRAANTHES,

OB HERTUNXRE

®nEF :

#include <conivhi>
#include <stdio.h>
#include <dos.h>
char *getpass(const char *prompt}
register char *cp;
register int i;
static char xc[9]:
/* Print the prompt message */
?;rintf(slderr, "Ges", prompt);
* Flush the keyboard buffer */
KbdFiush(}; i
7* Read the password from keyhoard without echo */
for (cp = xc, i = 0;i < 8 ; i+, cpr+)

if ({*cp = bdos(7,0,0)) == "\r")
break; :

*cp = O /* Password is a NULL terminated string */
bdos(0x02,\r,0); /* Display a new line */
bdos(0x02,\n*,0);
/* Read any remaining characters */
KbdFlush();
returnixc);

}

getpixel ERISERENEL
A B #include <graphicsh>
int far g;atpixel(im X, int ¥}k
H*EH
H ¥ woid far putpixel (int x, int y);
F B 1F graphics.h .
i B petpixel BB T (x, LM REB, putpixel ¥ pixeicolor FE L HHBENX, yILE—H
B [ {8 getpixel REBERRPMEM, putpixel L& [FHE -
[ M# 7 Turbo pascal 5.0 PH AR TEF
£ R getimage
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getpsp EXFEAEINTRE -~ getpsp.c

B ¥ unsigned getpsp(void);

IR B & dosh .

B9 getpsp M dos VAT 0X62 PR FEECA S (psp) 9B,

HAARIEDOS X $FE. HF2XMIX, HEHRERENLEHTE PSP R,

& [ getpsp E[E) PSP RYBHE -

ABEE REAT MS.DOS 31X, FEAT MS-DOS (8B4,

& X rsrERL

wEA

#include <dosh>

unsigned getpsp(void) f* DOS 30 +/

{ CAH = 0x62 '

geninterrupi(x21);

y return{_BX);

gets MPR—FFE - gets.c

A tx char *gets(char *string);

HIXREE  char *cgets (char *string))

Hi # char *fgets (char *string, int n, FILE *stream);

B & stdioh (fgets, gets) conio.h (cgets)’

BB AURERAR stdin PRA—FHRE string, FASFROOEE  cNRHT,
cgets WG RA ~FHB, FERTFHFRETHEKIOER S string, Fik R,
cgets WP, ERIA I CR/LF R 5HER T RARITFHFRBUT . 0B cgets . T CR/LF
HE, MEFRZWAZFROADRAEE, '
EMA cgets BT, DANEERNFTFERAKEED string(0] P, REST, string[1]#E
REFENFHE, TRFHBAEMN swing(2] i, USFRLLE. B, string K05
T LK steing[0]+2 DFEI,

 fgets AW stream PIEFRFBIFHE string 4 LT n-L TFHIEPIRITHE, &
ikt B, fgets REEBATFE, BA string W BE— M ERSHEB—SFEH,

E O E gets B0 fgets IR M B THES, :&E$ﬁ$$ﬁ string s TEH 8420 ATI M RE, EE
NULL,
cgets iE [0 &string[2}, NG ARFRABHKH, TERER,

BB ERTF UNIX B, fgets & Kernighan 1 Ritchie BB B4ET £,

F- 3 W ferror, fopen, fread, getc, puts, scanf

®EF

#include <stdioh>
char *gets{char *s)
register int c;
cegister ¢har  *P;
P =5
while ((c = getc (stdin}) !'= EQF && ¢ != "\n")
P++ = g
if (EQOF == ¢ && P == 3)
return NULL;
P =
return ((ferror (stdin)) ? NULL : s);
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getswitchar HEE MS-DOS HXEN. - getswit.c
A &  char gefswitcnnr(vuld); '

WEXH  dos.h

# B RENY MS-DOS FRFHE,

BB % MS-DOS FFRFFE,

»ReF

#include . <dosh>

int getswitchar{void)

{ _AX = D370
geninterrupt(ixll);
return(_DL);

}

gottext WTEFXRE LT EHANEGE ~ gptext.c
i) #F int gettext (int left, int top, int rigllt, int bottnm,
void *destin);
AR BN
B ¥ int puttext (int left, int top, int right, int botfom,
void *source); '

B E coninh
#o B gettext IEERIE L teft, top, right ¥ hottom SESMSER IR BIEAS destin SIRNTE
X,
puttext ¥ source Bﬁﬁﬂ#ﬂﬂﬂ‘?ﬂgﬁﬁgﬂlﬁ left, top, right Hi bottom ﬁﬂﬂ‘lﬁlﬁ
b

_ ﬁﬁﬂ&ﬁﬁﬁﬂﬂﬁl&ﬁ, MRS T O AR,
. gettext BB PR TN ERE, E_L‘.E'FIIH"RAWE*. puttext i A4 S04%
. KRR RBFE L NERS,
B® L EAMIR SFEAFEATE: BP-FUBMTTNTR, RoFHREATHERDF
R, —TKBRETRN wfllﬁgﬁ%ﬁﬁﬂ‘igﬂm:
FA M (bytes) = (h*w)*2
B F O oRRERY, XETFF6ER 1 mi%ﬁtﬂﬂﬂﬂihﬁﬁ#ﬂﬁﬁﬂﬁﬂﬁﬁﬂh :Elﬂﬂo
g gy HERAT IBM PC RY BIOS i#ﬂﬁﬁ
£ R movetext
wBRe K

#include <:_video.h>
#include <coniod >
int gettext(int left, int. top, int right, int bottom, void *buffer)

{ int y, siie;
it (!_ validatexy(left, top, right, bottom))
return {;

size = right-left +1;
for (y = top; y <= bottom; y++)
screenio(buffer, _ vptr(lelt, y), size);
{char *)buffer + = size*2;

return 1;

© .

gettextinfo X AMANRTES ~ vidinfo.c
R #& #include <conigh>
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void getsextinfolstruct text info *inforec);
M8 E condoh
. B3 gettextinfo ¥ B KA BRAAMA inforec STIRAY text_info B,
text_info S5HIE CONIO.H FE T
struct text_info {
unsigned char winleft; /* left window cocdinate */f
vmalgned char wintop;  /*top window cenn Trate v
unsigned chsr'-winright; /* right windew courdingte ¢
unsigned char winbottom; /* botiom window cwordinate ./
unsigned char attributes; /* text attribute */
unsigned char normattr; /* normal attribate =/
uisigned char currmode;  /* DW40, BWH0, C40, OR, Cx0 */
unsigned char screenheight; /* huttnni“top ./
umsigned char screeowidth;  /* right len */
unsigned char cury; /* X coordinate in cwrrent window %/
unsigned char cury; ' * Y courdinate in current window */
i o {§ X, RE inforec FIREHHPED
TRy FERAT IBM PC REKMEHN
» B textattr, textbackground, textcolor, textmode, wherex, wherey, wii.dow
nEF

#include <_video.h>
#include <comiv.h> |
void gettextinfo(struct text infe *r)

{ *r = *(struct text info *)& video; f* move data ali at once */
r-> winleft += I /* LY origin */
r->wintop t= 1

r->winright += 1
r->winbottom += 1;
r=>curk = wherex();
->cury = wherey();

!

gettextsettings EEWAX LWL X ORNER
R #k #include <graphics.h>
void far gettexisettinps(struct textsertingstype fur *lextinin)j
HXEE  void far settextjustity (int horiz, int vert);
H #  wvoid far settextstyle (int fomt, int direction, int charsize);
B K graphicsh _
=) B HHXNIFEE HE. XPAREFFRE setu:xtsl}leﬂ!seuexljuaiit‘y’ﬁi)é‘]fﬁﬂlﬁA%
textinfo HTIEH extsettingstype 55,
gettextsettings BT BIOY textsettings BMIE GRAPHICS.H $1 L I0F;
struct textseltings {
int font;
int direction;
int charsize;
int horiz;
int vert;

'
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W settextjustify 2 5 B 30CEM HE R ERAEATNRE M LS op 37, &4
7F 804 B LEFT TEXT(K ¥ 89)# TOP TEXT(%H N #9), GRAPHICSH by Hr %%
text_just SOHERIE boriz K vert K4

- E&F -1 oL
LEFT_TEXT 8 *F
CENTER_TEXT i ARNEN

- RIGHT TEXT 2 X¥
BOTTOM_TEXT 0 EX
TOP_TEXT 2 B

MR horiz ¥F LEFT TEXT 38 direction=HORIZ_DIR, J cp &) x 5+ B (cpx) LR outrext
(string) Z ¥ AW 3Y textwidth(string).

settextstyle R AT, XA RFF FEMFFOEII AT settextstyle FRAREWATH &
outtext 0 outtextxy =4 B .

1515 settextstyle B8 font, direction F7 charsize I83EM T ;

font: #—1 8X8 LEFEKALA “ZER” FETR,. 04K 8X8 (2 F{F, = GRAPHICS.H
SPRE X AOHEHEISRY font. name R RMFRBILT 84,

& F - w
DEFAULT FONT 0 i
TRIPLEX_FONT 1 ZEERFE
SMALL_FONT 2 MR BTk
SANSSERIF_FONT 3 AHEERTH
GOTHIC FONT 4 R

RERUAFERTERBRE S, REPHRZAECHR BASH L, BEKAHT—4
XHMEBFERME S, KR, S PRS- EANTEN (5 LR AFERR
), HBEHCHR XHTMARREA, HTEMRITZRFEHBRIIBEA, TLHF
Xt EEBIRER, KK, TLH BCIOB) S ABARENERY BIRH, NEAY
registerbgifont JLZITIEM, MERITHR,

divection: BT 51T 0 (A8 7k T 30K (DI N B SUA ORI 1 5ERS), et 9 it A
HORIZ DIR:

& i .
HORIZ_DIR ¢ AEBRE
VERT DIR 1 RE® L

charsize: J charsize BF T BN FHFR AN, I0FK charsize FEF, ETLIERL{I
M EFN;: R charsize 3%, REMERFTR.
+ M charsize =1, outtext 0 outtextxy ¥R 8X8 (Y EIFIRAFHERW | B 7% 8X8 1
BXERE,
* WM charsize=2, M RACHIE 8X8 BB FEHFHBTY 16X16 B5 R KERE,
WU (BB R /M 10 )

_m_

!



¢ X charsize=0 B, ¥ B outtext M outtextxy AR E RN FH U KB TFOREMN
setusercharsize BB M Al P2 L FHADERK R EFiE,
B A textheight 1 textwidth R FRANEF AN
H-QCT - A

i FRB T UFMERE -, FFUBANTRGE AR, WRE £ TEE, grapbresult

RO TR —,
3 FRBIFE T
9 S RSO U A BT AT

a1 — R

-12 HE)/ o
13 FMFHh Y
-14 IBFRE

MG sectextjustity B BRITHAIMA,, graphresulr FRE]-1, W 3WXEHHFFRXFR,
a4  TE Turbo Puscal 5.0 P HAUN-FEF
# B graphresult, onitext, registerbgifont, textheight

gettime ER#RIRRIH) - getdate.c
H ¥  #include <dos.h> '
coid gettime (steuct time “timep);
F & & dosh
i B G getdate
"R F

#include <dos.h>

void pettime{struct time *timep)

{ _AH = OxZg
geninterrupt(dx21};
{{int *)timep)[0] = CX;
{int Mtimep)[1] = "DX;

}

getvect BMTEEEND -- getvect.cas

H & void interrupt(*getvect {int. intr_num))();

AR BN _

2} B void setvect{int intr_num void, interrupt{*isr)()};

B & £ dos.h |

i B MS-DOS BfE—EF ‘B A0S 255 SMblm i, S0 R« FH UK A
WA RN ADMLE. '

getvect_igig;*} inlr__nam Eﬂﬁﬂl{ﬁ, #}ﬂﬁﬁﬁ#j@*ﬁﬁﬂﬂg(ﬁ)ﬂﬂa
setvect #1457 int_num B () M W vector, vector BELE HF PHTERIE L MK N,
R C FBRER LA interrupt R, WiZABRME REEEXE vector,
HE: RGHT dosh 7R LAFRY, RITTR M0 DITE N b & 2% 0 T TR
THY setvect, .

B B E getvect BEFE intr_num PHIERPHYRT 4 FHHE. setvect TRIHE,

aisE HERF MS-DOS

& B disable

REF



inline
#laclude <dosh>

voud interrupt (far® petvect(int inte)}(} {
asm mov - sh, 035h

AR v al, intr

asm Jdnt 021b

#pragma warn -sus
reture (char _es *) _RX;
i}t‘pragma W BUS
getverity ERAMSIERA - getved.cas
ji:l i int petverify(void);
HxE¥
B B void setverify (int value);
B M E dosh
B getverify EUBINELRE 09 HHIRT.
setverify (R HTTRIEFFELIRE W value,
value & (=38 0FRE off
value B 1= 53 IF5E on
- BIPARERWEAK D, SHP o, BETRE S3H Y one, HARRTHHRAE,
LHRIPEIR SRS AL
B 15 getverify BEIRIEL A HHTRE 0 F1
B[ 0= BrHEFARE off
BB 1= BHEHRE on
setverify J0E{7
o HE BT MS-DOS
H&R®
#pragma infine
#include <dosh>

int petvecify(void) {

asm Mty ux, 05400,

asm xor dx,dx

ASm ind ik

ASMm ror nhab
returs  AX;

i

getviewsetting ST R EWIRENRE
J35; #  #include <graphics.h>
soid fur getviewsettings{struct viewporitvpe far *viewport);
FEER  void fur setviewport{int left, int top, int right,
i 23 it bonttom, int clipttig);
B AN praphicsh
& B petviewsettings 38 34 518 F A4S BALAE] viewport FEFEH) viewporttype S5 b,
- setviewport MR AT - PHORK,
AL A RRY RS, wpH (right, bottomMESE, ST RpBRME M0,
0).
B chipfiag BLE MR F &€ 4 RN R WOIN(EET),. SBFEMA setviewport B,
DF clipfag HETE, UAEHREEYHHRNE X EITE.
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64

getviewport ) viewporttype SARITE GRAPHICS.H #15 Xt F
struct, viewporttype { ' '
 int left, top, right, bottom;
int clipflag;
b
B iitgraph 7 setgraphmode YRR AL (VA EASHEE,
A bE X

HMTRMAIMA T setviewport, ‘W graphresult 3851, SMMPR L REBHFE,

THMEE F Turboc Pascal S0 PN TEEF

‘getw  ALHHRL—RE , - getwe

B I #incude <stdioh>
int getw(FILE *stream);
W B i stdioh
@M R pete
waEF
#include < stdioh>
int’ getw(FILE *f)

{ int <, ves;
if (tc = gewe(fp)) != EQF)
i ((res = gete(fp)) == EOF)
c = EOQF;
¢lse
(*((char *)&(c) + 1)) = res;
return(c); .
X _
getx JEEIMMIEN X &b
A ¥ #include <graphics.h>
int far getx{void);
P
B i int far gety (void);
KX E graphicsh
iR 9 gex EEZN{MEA X 245,
gety iE@Ji—‘iﬂ?Jﬁ_i_lm Y %45,
& B {H . gerx 3B[D) cp B9 X AR4R, gety BE cp 89 Y BARCRIRERAEM T UK 8D,
TTHMAE 1 Turbo Pascal 5.0 FA NN FEF
# T getviewsettings, initgraph, moveto

goty - IEEIARM ¥ 45

B B #include <graghics.h>
inf far gety(vuif);

K ¥ # graphics.h

- N

gmiime 5 R IRFIRS A IRH a1 A Y (B ---ctime.c
g1 & #include <timeh>



struct tm *gmtime(long *clock)

BB 7 timeh
W M Wctime
RERF

#include < ioh>

#include <fimeh>

#include «<stdio.h>

static const char Days{12} = {

_ 31, 28, 31, 30, 31, 34, 31, 31, 34, 31, 30, 31 )
b ' , : <
static const char “const Weekday[T7} = { ' «8
"Sun”, "Mon®, "Tue",\"Wed", "Thu", "Fri", *Sat"”
b T )
static const char *const Months{12) = |
“Jan", “Feb”, "Mar®, "Apr", "May", "Jun", .
nJuln' “Aug“. "Sep", nmn’ nNo‘,n, nvecn .
HH
static  struct tm tmy;
struct  tin *smiime{const long *clock) -
{ return{comtime(*clock, 0)); -
}
gotoxy FEXEBMOBRENIF - gotoxy.c
i1 B void gotoxy (ing X; int ¥)3
B B IE  conivh _
8 8 gotoxy ERWRAFOHBHAFRFEHME. WREFIL, UM gotoxy AEARL
oy, WHMEORTARURRES, 258, FH gotoxy(40, 30),
wherex il wherey BRI BIRENAFH LN My iR, E B H X
HENE HERTIBM PC ZHEM¥EENL, 7E Turbo Pascal 5.0 RH MM FERE,
& A wherex, wherey, window
# R r
#include < video.h>
#include <conioh>
void gotoxy(int column, int ruw)
{ byte r.;
/* transtate to physical coord */
r = row-1; r += videowindowyl;
¢ = column-1; ¢ += video.windowxl; -
if ((r < _videawindowsl) || {r > _videowindowy?) || { ¢ < _videowindowxl) |} (¢ > _videowinduwx?))
return;
BL = ¢
DH =1
AH = ¥V SET CURSOR POS;
“BH = 00 -

“Videolnt();
b/t gotuxy */ ‘
graphdefaults HETRERGEEEATNAREE
H B: #include <graphics.h>
void far graphdefaults (void);

ORI praphics.h _
1] B graphdefonit BEAEFR S RER A TG4 HE, B,

* BUEREAEIEE

* BYUTERBI®, O

*  @ERSNASEEE. FRECHBZHG
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AR

Y EESREHRAFRARIB

*  RERTPXEFEIMFTHR
B X
TN 7 Turbo Pascal 5.0 PAERB TR
# U initgraph, getgraphmode

grapherrormsg B8 —MRIRGA M F T E
] #:  #include <graphics.h>

char *far grapherrormsy(int errorcode);
W R &£ graphicsh
=1 W@ graphresuit

_graphexit 10385 (A TERE). - gexitc
A ¥ void far _graphexit(int status);
AR graphics.h
W B EGR graphexit BIREMRA, ERCRIEROBEREEMAM exit,
®EF
#include <graphics.h>
#include <process.h>
void far graphexit(int staius)
{ Texit(status);  }
_graphfreemem Al AT HENNBEFHREENEN - gireemem.c
H ¥ #include <graphics.h>
void far _graphfreememi(void far *ptr, unsigned size);
R & £ graphics.h
i Bl B graphgetmem
BB F
#include <grapbics.h>
#include <alloch>
void far _graphfreemem(void far *ptr, unsigned size)

i{ﬂpragma Warn -s5us
tree(ptr);

#pragma warn Sus

#pragma warn -par

Lpragma WHrn .par

_graphgetmem i PRSI RIEH FHER SHEE Y -- ggetmem.c

B ¥ #include <graphics.n>
void fur *far _graphgetmemtunsigned size);

HXEH

A B woid far _graphfreemem(void far *ptr, unsigned size);

B R IE  graphics.h

% B EREENE graphgetnen AARASE, BREKIBIFNFRETRTHE.
il B H_graphgetmem (L HEMM IR REEN), AP TLENERENRT
HH, ZOTERENEEEERERR malloc,
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B ER M _graphfreemem B R _graphgetmem FF4HACAYATRF, EMHEXL ATH
graphfmmem(%‘m&ﬁﬂﬁﬁ Jﬁfﬂﬁﬁlh HPWH&HM&%W#&% BT
PR SR M R VA free,

E@#E X

ATEEHItE £ Turbo Pascal 5.0 FF4H{0FRF

RERF

#include <egraphics.h®

#include <alloch>

voig far * far graphgetmemi{unsigned size)
{ return{malloc(size));

t

graphresult & EHRIE — X R R MIERIRERAY
i) #  #include <graphicsh>
int far graphresult(void);

nt Y

FE R

H #=  char *far grapherrormsg(int érrorcode);

¥ Bl TE graphicsh

i B graphresult &[0 /5 — ¥ S5 B B BRILE,
graphercormsg & [ [[ errorcode HHEXROFR BHIEF, W errorcede ﬂ
graphresult iE B #9455 RILF, grapherrormsg SR UBASME R —ME A RE
B. 1) “Device driver not found (CGABGI)” fUH “ervor code3” , FEEERTHIR.
Tﬁﬂ&mmmeﬁ@%ﬁﬁﬁﬂ.Q%ﬁﬁﬂﬁﬁﬁmﬂwﬁgymm%

RN X B E R

g graphics_errors HIR R ER -

i wR HEFHE

] grOk No error

-1 grivoknitCGraph (BGl)graphics not instailed(use initgraph)
grNotDetected Graphics hardware not detected -

I-J gr¥ileNotFuund Device driver file not fouad

-4 grinvalidDriver invalid device driver file

-5 griNoLoadMem Not enough to lead driver

-6 griNoScanMem Out of memory -in scan Ol .

-7 grNoFloodMem QOut of memory in flood fill

-8 grFontNotFeund Font file not found

9 griioFontMem Not enough memory to Joud font

-1 grlnvalidMudé Invalid graphics moude for selected driver

-11 grError Graphics error

12 griQerrur Graphics [/O error

-13 grinvalidFont Invatid font file

-14 grinvalidFontNum Invalid font number

-15 grinvalidDeviceNum Invalid device number

-18 grinvalidVersion invalid graphics version



T 5 i H ¥ Figraghresul 5[5 {H

bar har3d clearviewport
closegraph detectgraph drawpoly
fillpoly floodfill getgraphmode
imagesize ' initgraph installuserdriver
~imstailuserfont pieslice registerbhgidriver
registerbgifont setallpalette setfillpattern
setfillstyle setgréphhul‘size setgraphmode
setlinestyle setpalette | settextjustify
settextstyle

E#: graphresult MK 2 /G, ARGBRERREBEANT, BLrZE
graphresult BIREEFHGH TR S, REENLETR,

E 1 graphresult B HEBESET, W—EHEM-18 50 B,
grapherrormsg 128 —-4§/A graphresult & [ EAB RO B AYHEH .

o] 1E Turba Pascal 5.0 o AL TRF

£ I initgraph

harderr EE—TE#%&HEH -- harderr.cas
H #5  wvoid harderr (ini (*fptr)());
HXHEM  void bardresume (int rescode);
)i #  void hardretn{int er!'cede);
R EE dsh
# B harderr XMAURERY — EARBABBF, HYRE 024 PR, WiE
ZALBRF (B (MS-DOS BFEASH T 1P,
PR AN, WA fotr FRNEN. BB RARIER TSN
handler(int errval, int ax, int bp, int si)
Heh: errval & MS-DOS BT DI a0 e th3, 7 ax, bp 0 si HHR
MS:DOS BT AX, BP I S1 M.,
* ax TREEENTHAGRIACTHRESR. WR ax b0, 278
BT BERAR, FUARESE. TR, oMl “5" L OX00FF 5, &
MRS, (1=a, 2=B%%),
bp #lsi —REE L BEDBHRERHEFL,
REZRWARAEWAR, harderr B —1 DOS FHLBEFERAE.
peek 1 peekb AT AR LMRUAMHEE. bp HEOBL, si HBBE.
AL ] LUGEE 0XC £ bdos S, {BEMAKEL bdos PARIHFE MS-DOS
M, HHETGEMEM CHFE1/0 M UNIX R /0,
W A ] LLR] poke BX pokeb B{7E,
{E PR AL IR AR AP O AR [0 5% %0 I B hardresume &[5 MS-DOS. #BREFH
J8 [5] {4 1% hardresume #) rescode(2 AL E) B S abort(2), retry(1) s ignore(D) 1 RbRE.
abort Bt DOS FB 0X23 T, B Contrat_Break i,
Ry R T LGB A hardretn BHOEEIFRY FARY,
B AAEERFEE 0 ignore), 104y retry)ZR 203 abort),
ABiEY RERT MS-DOS
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£ B peek, poke, setjmp
®EF

#pragma ioline
#include <dosh>
static  int Hsav;
static int (*Hfunc)(unsigned i, unslgned ax, unsigned bp, unsigned si);
void harderr(int (*iptr}(};
{ Hiunc = fpir; |
setvect(0x24, hentry);

}

hardresume BEHHIRNRRMN ~ harderr.cas
Al # veoid bardresume(int rescode);

JK & FE  dos.h

R 8] K parderr

wex

‘;'Old .h:lj'(dresu}ax:gm axret)

“SP = Hsav;
asm pop bp
asm pop i
asm pop §i
asm pop ds

asm pop es
asih pop dix
asm pip cx
asm pop bx .
asm .inc sp; /* Don't restore ax */
asm inc sp;
asm iret
}
hardretn RIS SN —~ harderr.cas..
B # void hardretn(int errcode))
KB & dosh
iR . Bl W harderr
NEAE
void hardretn(int retn)
{ lidos(0%$4,0,0); /* Clean up DOS */

AX = reln;

"BP = SP = Hsav + 26/‘ Restore stack und make it addressable */

asm or “byte ptr 20[bp], 1 /* Set carry Nag ¥/
asm pop bx
asm pop €x

asm Pop dx
asm pop si
asm pop di
asm pop  Dbp
psm pop ds

asm pop es
asm iret /* Hop buck tu.user */
}

_heaplen  HEiRiCHE, -- heaplen.c

m S extern unsigned”  heaplen;
R B EEREEBANERRK ),
w®F




#include <asmrulesh>

#il 1{LDATA)

unsigned _heaplen = (x0000; /* To expand DS as much as possible */

Hendif

hentry M A AR Ciri-break SbRIBFMHM. -- ctribrk.c
A H:  static  void interrupt far hentry();

FBxe BRTAES:

iR 1} W3 Cirl-break ShFR R FRAR R {E,

BB E X

EEKF

#ihclude <dos.bh>
#include < process.h>

static  int (*Htunc){void);
static void interrupt far hentry()
{ if ("(*Htunc)()
exit(0);
t
EH R Hexd - MEEEHRAME ML -- vprinter.cas
Ji:] B static void near pascal Hex4 (unsigned datum)
W8 16 BRI A RSO RE ES:(1ID],
i B F

#pragma inline

#include <asmrules.h>

#include <rules.h>

#include < printfh>

#deline 1 asm #define BREAKPOINT  asm int &

/* By defining FASTWAY, about u 1-2% literal transcription speed gain can be
obtained. The space cost of this is between J0-40 bytes however. For the
default configuration this gain was not deemed worth the space penalty. */
#undef FASTWAY

static  char . NullString{] = "{(nuil}";

static  char hexDigits [16] =

{ 101’:19152::3;‘:4|’isniaﬁl’q”!Bi,rgt’,A:’,B;,lcsiinp'nE3’5F1’

1
static  void near pascal  Hexd4 (umsigned datum) {
| moy dx, datum
1 moy cx, 0F{(4h -
i mov bx, offset hexDigils
i cld
I mov al, dh
I shr algl
| xlat
| stosh
I moy al, dh
1 and al, ch
I xlat
i stosh
I mov al, di
I shr alcl
| xlat
| stosh
I mov al, dl
I and al, ch
I xiat
I stosb
return;
}
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highvideo EIEM B A H - color.c

Rk
HiRBR
B &%
FRE
K H

B
BiECT::443
Z R
e

void highvideo(veid }3

void lowvideo({void);

void normvideo(void);

conio.h

highvideo 55T i3 8 LRI RS R AN REE DEAERLEFH, -
normvideo 1 XA R HRIRAE R) AR IR ERA N EDEREE
WFH.

Yowvideo 3T IMBR 2 ATSTARS T B 2 BB ADEARMEXEFR,

Xx

HiERIF IBM PC B %], 7E Turbo Pascal 5.0 PAME TR,

cprintf, cpurs, pettextinfo, putch, textattr

#include < _video.h>

#include <coniv.h>

#define INTENSE {x(8

void highvideo(void)

{ videpattribute |= INTENSE;

}

hyperb TR

MR EH
Mo %

R E
g
A&\

2. i
2 R

double sinh{double x)s

double cosh(double x);

double tanh{double x)¢

math.h

KRS TE L H N R,

X FEHA RS AT NER S ERERNE, sinh 7 cosh RDHIEY
#4549 HUGE VALE,

X RAAYES R TR R T LU matherr BRI

ERF UNIX B

EXp

hypot It NBEA=HEABALK -- hypot.cas

;I
H R
oo
B fE

BE:2;-1:3
# W
wEF

double hypot (double x, double ¥}

math.h

hypot i+ Z 89, EF Z=X+V(EHRTARKNMERLLZIIN X, ¥, M Z HEHK)

Bhwt, typot BFETUMBIE 2, TEHHT (%), &R HUGE_VAL, £ error 4:
ERANGE FRABBE

hypot B4 RAb SRR T T LB mathere SRPGRAFZL

T UNIX &%

trig

#pragma ioline

#include <asmrules.h>»

#include <math.h>

#include <_math.h>



#include <errnoh>

#pragma warn -rvl

double hypot (double x, double y) {
asm FLD  DOUBLE (x)

asm mov ax, x [6]
asm FMUL st st /* (zx)"2 */
asm shi ax, 1

asm cmp ax, 0FFEOh

asm Jjob byp_infiniteX
asm FLD DOUBLE (y)

asm mov ax, y {6]
asm FMUL st st /" (zy)"2 */
asm shi ax, 1

s#5m cmp ax; OFFECh
asm Jnb hyp_infiniteY

asm FADD ] L e s/
asm  FSQRT /* sart ( ) */
kyp_end:

’ return;
hyp_infiniteY:
asm FSTP  st(D) /* pop vy off stack ./

hyp_infiniteX:

asm

FSTP  st(D) /* pop x off stack */

#pragma wam -ret
return _matherr (OGVERFLOW, “hypot®, &x, Ky, HUGE_VAL);
#pragma warn .ret

}

#pragma warn .rvl

imagesize ECHRFAERFROEEN

R &
RBE
® =
inftgraph
A B
K R
B ¥

w8

#include <graphics.h>

unsigned far imagesize(int left, int top, int right, int bottom);
graphics.h

& getimage

PG IR K g
#include <graphics.h>
void far initgraph(int far *graphdriver, int far *graphmode,
char far *pathtodriver);
mid far detectgraph{int far *graphdriver, int far *graphmeode);
void far closegraph(void);
inftgraph BT A RS & A—EEEHERFERN 1 EIERNENEHED S LB
REE, FHRRENERRE,
detectgraph RN REHNMNERN, REEENEHEERMRE SRR, WRIEHA
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BB EEEY, Negraphdriver SPEHE A-2, H graphresult H1iffE] .2,
ER: KERE detecgraph I TFERAEB S detectgraph UL initgraph S9E KRR,
closegraph BH A RERESRAFME, REKFERKE LB initgraph Z BTHRE,
(BRRGELPA_graphfreemem B HAFMX: WMWESHEFF, FHECFIPHRSEM X S
HHEX) :
ATRHBEERE, EAEMRH initgraph B initgraph Y ABHMHBF, HEEEE
KB, initgraph T LR S AL EEN— M HROERNHRF MR, SEES
B B SHS IS5 2 Bk A B g A, EF—HINAREA, R P U inigraph #45
ASHEN, ERAR detectgraph it & — TEABESBRFHBR, iaitgeaph T4 574 49
FRRCSWAR, Mek St RRFEMYETIAREE, HR graphresult % 0,
—BMR T, initgraph HEAFEEHEFNEASTNFEE(H _graphgetmem), RSN EEE
AEXNBGIH. BT XMHHEEANSIS, th S — M RERDEF THEILT
HERTHRABREXHERRE, (BRERBF P 2 BCIOB) MiRH).
pathtodriver 385 initgraph FHEEHMBF A BREE, initgraph B 57 pathtodriver 38
ARBETIHE, REGEFENRE)ELMBRF IR, FHit, MR pathiodriver H7
(NULL), RUSEBFXH(BCDLEESNIR RSP, Settextstyle M ERBFEC.CHROB R
7
* graphdriver £— B, CHERFENEERDERF. BT LR graphics drivecs B %
AR ey E RN TR, HRE GRAPHICSH X, FIFNT.
graphics_drivers
(.3 | A
DETECT b ( R EBR)
CGA 1
MCGA 2
EGA 3
EAGH 4
EGAMONO 3
IBM 8514 6
HEROMONO 7
ATT400 8
VGA 9
PC 3270 10
* graphmod 22— B, TRFAMBEEET ERE graphmode = DETECT, XEWRT,
*graphmode R R HIBWI O BPBEFITRANREHLHE). AAFTUER
graphics_modes X R NN RN ERE,. WRE GRAPHICSH FEX, FIEMWT:

A E5h4E  graphics_modes H Hixfy meds

CGa CGACO 0 320x320 CO 1
CGACL 1 320X320 Ct 1
CGACE 2 320X328 2 1
CGAC3 3 320X320 C3 1
CGAHL 4  640X200 28 1
MCGA MCGACO 0 320X200 Cu 1
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MCGAC1 1 320X200 C1 1
MCGAC2 2 30X200 C2 1
MCGAC3 3 320200 C3 1
MCGAMED 4  cd0X200 210 1
MCGAHI 5  640X480 282 1
EGA EGALD 0 640X640 165 4
EGAHI i 640X350 1665 2
EGAG4 EGAB4LY) g 60X200 1682 |
EGAGIHI 1 640X350 48 1
EGAMONOQ EGAMONOHI 3 640X350 28 1)
HERC HERCMONOHI 0 720KM8 18 2
ATT400 ATT400CH 0 320X200  CO 1
ATTHOCL 1 XN Q1 1
ATT400C2 2 310X320 €2 1
ATT4H0C) 3 320%320 O3 1
ATT400MED 4 o40X28 22 1
ATT400H]1 5  s40Xead 28 1
VGA VGAID 0 640X400 1662 2
VGAMED 1 640X350 1682 2
VGAHI 2 640X480 1682 1
PC3270 PC3270HT ¢ 720X350 288 1
IBM3S14 IBMB8514L0 0 640Xd480 2566
IBMS8514H1 1

1024X768 2568

* £F 64K R 170, 256K K2 J0.
rFRe, BefsE-HEN C, Cl, CECEECCAESKE HAZPRE LN M
EXHUeEal, EEMEOHRT, JURBEERBEAOTE 20, BLTCHALET
R, TRINGAPREE A QSRS AHE:

AWaRS HEERRENTE
1 2 3
¥ b3 WL Hee
1 Rl ) B Fi&
2 32 AR B
3 i il f, mKe

ﬁfﬁ initgraph Z /5, *graphdriver % B A SRR EFF, graphmode Y FIEHHA
.
x.
initgraph 8 R EREAFAEAEG, WRAT, BRENY 0 WREETHE, gaphdriver
WE W2, -3, 4B-5, graphresult :&[w][FIEEBE, T Er=:

2 N e LR RS

-3 FRER TGRSR R 301
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- Py £kt Y

-5 X R B R R R h B A
FIHEHE 7 Turho Pascal 5.0 PR AU FRF
& W getgraphmwnde, graphgetmem, registerbgidriver, restorecrimode, setgraphbufsize
E%P MIEH R O P A '

int inp{int protid)s
B £ desh
i® B Winport

inport AMBEEEROIFIRA -- inpori.cas
H #:  #include <dos.h> ¢
int inport{int portid);
B int inp(int portid);
H # int inporth(int portid);
vuid outp(int portid ,int value);
void outport{int portid,int value);
void outporth{int portidunsigned char value);
&M & dosh
iR B inport AAIEEMR O portid EA—F,
inp B —5-F inport BE,
inporth £ M ERD portdd EA-FHRE,
outp B—HMF outport B2,
outport 585 5E HF{H value B35 O portid,
outputh 5 —FI5{E value BlIRFWM D portid B,
4SRIEVAA inportb B outputh FEIE T dosh, MERNSIERER, ¥ RAMARE,
MBRF A dos.h X, RERMET dosh 2RI T #undef inporth B outputh 4, 8
TR L RNRE, |
iE [ {% inp, inport, inporth JEE{# A R{E
outp, outport, outporth F.iE[0I{H,
TRHEYE HiAR T 3086 RFIK B &

#pragma inline
#include <dos.h>
#undef inportb

int inpori(int port) {
4sm mov dx,purt
asm in ax,dx

return _AX;

}

unsigned char inporthb{int port) {
4sin mov dx,port
asm in al,dx
asm xor ah,ah
return _AX;
t
insline EXHEMOLB{A—1TLT -~ insline.c
B ¥ void insline(void);
I 2% £ coninkh
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BB insline AAMLETRAL, EXEROORFURMBA—SF., EATE
HIBR % TA6 F 1T, S (TR BT R,
B mE X
EHEY RERTE IBM PC REXEV L, :EE Turhoe pascal ‘Fﬁﬁﬁlﬁg%ﬁﬁ
£ K «reol, delline, window
" EF
#include < _video.h>
#include <conioh>
void insline({void)
/* Inserts a line at the current li.e */
{ scroll{DOWN, video.windowxl, wherey(},
“video.windowx2, _ videowindowyZ, 1);
} /* insline */
installuserdriver %23 il Rig RS2 ¢ 3 BGIQ&IBEhIERE RN,
A & #indude<graphicsh>
mt far installuserdriver{char fur *name, int (*detect)(void));
i & £ graphics.h
W OB BRATRE-- SRENRENEHEF,. name BFREBRABFHET(x.BG l).deteu
H—BPRMIRAEER, ERASN, BN R RN,
HERHEAT RN KRN TE, B ScA HBRFMIS B SCABG B EH)
BF, BN SHER T ERAR installuserdriver %, HREEF RN LK SIS
initgraph:
int graphics, graphmaode;
graphdriver = installuserdriver{"SGA BGI",NULL);
graphmode=1j;
initgraph{&graph driver &graphmode,™);
A—RRi PR 8 SEH R detectSGA(:
graphdriver =instatluserdriver("SGA.BGI", detectSGA());
initgraph{&graphdriver &graphmode,™);
# % graphmode Hi detectSGAQE[,
B {E Ret, FEREMREEDRTNEES, wREBE, graphresult EF THIEZ —:

3 Tt

-4 FoR AR

-5 P ARBEGhER FF R
-11 — MR

£ I installuserfont

installuserfont T H PR FEIH

B & #inclide<graphics.h>
int far instatluserfont(char far *name);

K B E graphics.h

W M AENATERE-FNHFEIH, namek dos THHFFRELHL(*.CHR),
ARBHIEE—ID S, B HAFFE A settextstyle B,

B [ 8 TERADE, EEHFFEZES H graphresult B[] TFHIHZ —:
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REFIFE Y

- W
-11 R

-12 BRI/ OiR
13 Tkt FE ok
-14 TR Fiks

# W settextstyle

Int0Catcher() - BRFALMIRF (HFETEIBEHAARITNGNNLLE SIGFPE
B FERI—A3Sr. ANSIFHTRH SIGFPE RAFZAN .
-- signal.c
R B 84/ SIGFPE A signal BTREEZERF. BENEIRS
raise(SIGFPE, )&, M TUGEYF, ZEF-EFY, WREABENER SIGFPE
AREF, WEASC BB ENREDE. WRNARTEAT INT  REkA
signal( SIGFPE, ..) SEHHPIE INTQ SIGFPE!
REF

static void interrupt Ent0Catcher(hp)

unsigned bp;

{ register CatcherPTR achon;
if ({uction’ = Dispatch|2]} '= SIG 1EN)
( .

if ((setion == SIG_DFL) || (action == SIG ERR})
exit(1); -
#ildel ANS1 CONFORMING
- Dispatch[2] = SIG_DFL; /* Reset signal */

#endif
(*action}(SIGFPE, FPE_INTDIV(, &bp); /* Call handler */
\ ¥
Int4Catcher() - Z3H PR GRZEEN AR BRNAIENFIMLE SIGFPE 0 o0 —89.
ANS! H AR H SIGFPE R T 248 .
--signai.c
i B BYM SIGFPE FA signal BRERERF. MENZRTRY raise(SIGFPE, )%,
MFLUSEF, RRF-ETY., WRNAREFAR SIGFPE L ERF, WEHRHC
BURBRBARENF. GRNHABRFEMET INT , BHEER signal(SIGFPE, . ¥E
HWiE INTO SIGFPE)
wEr
static void interrupt Intd4Catcher{bp)
unsigned bp;

{ register CatcherPTR action;
if ((action = Dispatchl2]) != SIG IGN)
{ if {(action == SIG DFL) || (action == S1G_ERR))
exit(1) !
#itdef ANSI_CONFORMING
Dispatch[2] = SIG DFL; /* Reset signal %/
#endil

(*action(SIGFPE. FPE INTOYFLOW, &bp); /* Calt handler *f
}
IMS5Cateher() - -T2 80188/80186/90286/80388 1 NEC RFILMER L BOUND i Fieh Ints i



P

W o

static void interrupt IntSCatcher(bp,di,si,ds.es.dx,cx,bx.ax,ip,cs,f0ags)
unsigned bp,di,si,ds.es, dx,cx,bx,ax,ip,cs,flags;

B
-- signal.c
34 SIGSEGY VAN signat HRLERSEF, M-HUnHT, WY  Ha8% Wik
MR E PR A AT, WRRER CSHP EE - BOUNDY £ Ryt g
SHITHARGEE D XY, WREEH CS:AP 5 BOUND #5580 273 2, 0,3 H
PEEA 108 THE K, ZERMAHINY mos 8T,
ERAEEAEHCRAMER T &KW, — 2 ERBFRTIESFS (TRLSEAZLE) .
INT 5 i Do a pri-screen
BOUND  ; Check bounds
i FBET AT P AL RE AN DOES MY CSIP M —& BOUND 4, (BT %
BT WRER “40%K BOUND 14 INTBUITRIR SR ERMR" |, Mok %R,
EBRLE EHFT, BAFETANR:
—ARFFRAE PN S BB MITH S INTS RIF#) BOUND 1§54
JMP DOBOUND
SOMEDATA DB CPH,S ; Data that look like an It 5
DOBOUND  BOUND ... : Cheek bounds
E LM, WENRRRETT.
BEHE, RMNBEZZIMBAT, BARNREATFENRALERLS, TRAZIMATOMAHRNE? B
WRINEXEMT At 2% ?
HTHFEZHBINIRETREE, SKEREGRER RN CS:AP #aiiks. mBRRA BOUND 385 MM LW
BT RRIZML, O LUELEM BOUND 154 RTS8 10 L& NOP,
OS/2 & #¥;
0S§/2 BIFAPI FEAI 5 DOS THRANEIRFERAEINTS . B, #IFL% 05/2&FAPI MR T

" pegister CatcherPTR action;

#endif

#define BND OPCODE (ix62

#itndef OS2

i (*(*((UCHAR far * far *)((unsigned Tar *}&ip))) !'= BND OPCODE)

05/2 and FAPI correctly handle this case so we don’t need to.  */

(*BiosPriSer)(): /* Hand off Prt-Sc reguest */

else /* Process BOUND violation */

if ¢(action = Dispatch[3]} '= SIC IGN)
{ if ((action == SIG DFL)”|| (action == SIG_ERR})
exit(1); -
Dispatch{3} = SIG DFL; /* Reset signal */
(*action)(SIGSEGY, SEGY_BOUND, &bp); /* Call handler */
H

#pragma warn -par
#pragma warn _par

nt6Catcher(} - f-F#M 80186/80186/60266/60386 F1 NEC RIALIE | 35 IRIERY Int6 HSIS TR,

-- signal.c

# Bl @§4H SIGILL A signal LR TERE, S FUEERE, %
BF—EHN.
W R ¥

static void interrupt IntGCatcher(bp)
unsigned bp;
register CatcherPTR action;
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if {(action = Dispatch[1])} != SIG IGN;

{ i t(action == SIG_DFL) || (action == SIG_ERR)}
Dmpatchﬂe]m-(lesm DFL; /* Reset signal */
(*action)(SIGILL, ILL_EXECUTION, &bp); /* Call handler */
, 4
inB6 %A 8086 iR - intB86.cas
B #incdude<dos.h>
int int46(int intr num, union REGS *inregs,
 union REGS *outregs);
*ﬂ_—’fiﬁﬁ int 10¢86x(int intr_num, union REGS *inregs,
H i union REGS *outregs, struct SREGS *segregs);
B fE dosh
ik B X BT N 8% intr_oum 1552 1) 8086 ¥CPHT, .
FEHATHRBLART, PP EREERIR inregs PROF - REE DM FHBH,
AFh, EHITHFER, int86x I segretgs->x.es 1 segregs->.ds {78 W BIHIECHY H 148
e, ﬁ’l‘ﬁﬁfﬂﬁﬁﬁ&ﬁq’ﬁﬂﬁq"s ﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁi, PigEEWER
PIEL,
KPR ESE, EHT RPARIE L M7 E U outregs, FHIBRERLHTEHENH
ontregs BB xoflag FE &, 48 8086 ST E FHFBEENH outregs #) xflag P, 75+,
int86x X% DS, S seregs. >es l segregs-> ds BS{H%JHF‘&E@#M
R AR E SR ALFRE AT R,
int86x fLIFIIE 8086 S FETERIE — N F R FRAFFERL DS 8, B —4 ES dREM,
W inregs BEISE] outregs BRISHORI 25
& B {E  int86 7 int86x T PHIZRGEE AX H918, HAEATE B M loutregs-> x.cllag!=0), W
Fisg, T _deserrno B e,
ABEE RERT MS-DOS, int86 Hlint86x TETE 8086 EFab S I,
& B intdus
BBy

#pragma Inline
#include <asmrules.h>

#include <desh>
#include < ioh>
int int86(int intno, union REGS *inregs, union REGS *outregs)

{

t

struct SREGS s;
segread{&s);
return(int86x(intno, inregs, outregs, &s));

int86x i i 8086 Y hERiE N

R ¥

3.
s 8
B F

#ionclude <dos.h>
int int86x{int intr_num, union REGS *insegs,
union REGS *outregs, struct SREGS *sepregs);
dos.h
T int86

int int86x{int intno, union REGS *inregs, union REGS *outregs,

g



struct SREGS “*sepregs)
{.  void {far * Vector)(void);
‘char Code{18];
/" Save ;ﬂer context */

g
E

J* Prepavre Interrupt cafl */
aam les ex, Code
aam mov word ptr Vector, ex
agex: mov word pir Vector+2, ss
asm moy hyte ptr Code, 055h
asm moy byte ptr .Code+1, 0CDh
mov

ax, intng _

asm mov byte ptr Code+2, al

asm mov word pir Code+d, OCBSDh

asm cmp al, 025h

asm b SetRegs

asm cmp al, 626h

asm Ja SetRegs

asm moy byte ptr Code+3, 036h

asm mov word pir Code+4, (068Fh

asm mov word ptr Code+6 ox

asm mov word ptr Code+8, OCBSDh
/* Set registers with register structure content *f

Setlegs:
asm LDS_ si, segregs
asm push [si].es

Hsm push [snl J5
asm LDS_ s, inregs

asm mav ax, [si].ax
asm moy¥ bx, [si].bx
asm mov ex, [si].cx
asm mov dx, {si].dx
asm mov di, [sil.di
asm mov si, [si}.si
asm pop ds
asm pop
J/* Call the interrupt routime */
(* Vector)();
J* Set register structure with registers *f
asm pushf
asm pushf
asm push si
asm push ds
asm push 28

#il ILDATA
asm nov ds, [bp-20]

Hendil
asm LDS_  si, segregs
asm pop Isi].es

asm pop [si].ds
asm LDS si, outregs

asm pop [si].si
asm pop [st].Mags
asm pop ist].cllag
asm and word ptr [si].cflag, 1
asm moy {si]).di, di
asm mov {si].dx, dx
asm mov [si).cx, ex
asm moy Isil.bx, bx
asm moy [sil.ax, ax
asm pop ds
asm iz int860k
asm push ax

__JOerror(_AX):
Asm pop a
int860K:

return(_AX);

i

—149—

T e T T T



intdos i/ MS-DOS thilfiED] -- intdos.cas

B B #incude <dos.h>
int intdes(union REGS *inregs, union REGS “outregs);

F X B  int intdosx(union REGS *inregs, union REGS *vutregs,

H = struct SREGS *segregs);

KB & dosh

B8 XEARKIAT DOS Rl 0X21 HWIE—EE M DOS Ik, HA inregs-> hal IEATIIES,
55k, intdosx {EVHA DOS HRERT, 18 segres-> x.ds M segres-> x.es B N B0 ¥ A HF
#e . X —F A I A B OCBIR B M B G R BT B  1E B  Y
B,
Mg xR B S, R RS 0L S RTAF 3R (R outregs 0, RN RECHEGRERE
¥ outregs 8 xcflags FE S, I 8086 PREFF IR outreps 89 x.ﬁags FEp, B,
intdusx 4K% ds, 13W sepreps-> es Hl sepregs-> ds FEOFHN B H 8094,
WRBAGIRE TR, BREXETHR.
intdosx LA DOS ZhEE, PP ARETHENBEN DS HER ES Fi5— P 2.
R, inregs O] UM B3 owtregs FRIEY [l — 524, : '

B @ {E  imdos Ml intdosx T DOS HEEEATREEE AX ME, WRAUFEEHEREN

- {outreps->x.clag!=0), . MIRBAH A TR, B doserrne HEIRIEHT, '
BN FEAT MS-DOS |
& R segread

% #B E#pragma inline
#iwlude <asmirules.h>
#include <duos.h>
#include < ivh>
int intdos(union REGS *iuregs, unien REGS *outreys)
{ .
struct SREGS s;
segread (&s);
return{intdosx(inregs, outregs, &s));

}

intdosx & AMS-DOSHERIEN -- intdos.cas
i ¥ #include <dosh>
int intdosx{univn REGS *inregs,union REGS *outregs,

struct SREGS  “segreps);

I8 B £ dos.h
w B  Winduos
® B F

#pragma warn -use
int intdosx{union REGS *inregs, union REGS *oufregs, struct SREGS *segregs)

{ register int SI, IM;
/* Save caller context */
&SI push ds
/* Set registers with register structure conteat *f
Asm LDS si, segregs
asm push  [siles
asm push jsi].ds
dsimn LS si, inregs
asm mov ax, {si].ax
ASm mov bx, {sil.hx
AN myv cx, [sifax



asm
asm
asm
SEm
asm

asim
ASm
asm

asm
asm
asm
25Im
asm

moy dx, [si].dx
mov di, (sl).di

moy si, [st].sl
pop ds
p es -
* Csll DOS */
push hp f* just tv be safe */
int 021h
P bp
* Sef register structure with registers */
pushf
pushf
push si
push ds
push €s

#it ILDATA

asm moy ds. {bp-6]
#endit :
asm LDS_ Si, segregs
asm pop [si].es
asm pop i{sil.ds
asm LDS si, outregs
asm pop - Isilsi
asm pop {si].flags
asm pop {stl.cflag
asm and word ptr [si).cfiag, }
asm mov [si].di, dgi
asin mov f{si].dx, dx
asm mov {si].cx, cx
asm mov . {sif.bx, bx
asm mov Isil.ax, ax
asm pop ds
asm it intdosOk
asm push ax

__JOerror{_AX);
asm pop X
intdosOk:

return(_AX);
}
#pragma warn .use
intr  MFWhEHED -- intr.cas
B ¥ #inglude <dosh>

void intr (int intr_num, struct REGPACK *prep):

A fE dosh
€ B i EAT SRR D, Bt~ Hintr_num%B M5 E 98086

i,
intrERTTHPEIRT, #0 REGPACKZfiprey b W RTF MEN B HHE. & _
PPHSCRUS, intelE N M7 B @R preped, BT,
feshinri 9 BT

int_num BT PHS

preg ey, A,
() AT aoss AR
(M PETAR S EE

REGPACKIE M preg(TEdos ha e SORF LI TR R
struct REGPACK
{

unsigned r_ax, r_bx, r_ex, r_dx;
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unsigaed r_bp, r_al, r_di, r_ds. r_ss, r_Nugs;

B e X FARM EFPERRE, Ru.mcmnpmﬂfr!#imﬁ.

el FRATFMS-DOS, TRES0RERIVNN L
intB6,intdos

8 L

our

#pragma inline

#inclode <asmrules.h>
#include <dos.h>
vuld intr(int int_type, struct REGPACK *preg)

{ void {fur * Vector){void);
thar  Codefl4};
¢ #define WherelsBP -(sizeof(Code} + sizeof(Vector) + 12) */
#define WherelsBP -3
/* Save caller context */f
asm push kp
48 push ds
asm pushf
/* Prepare Interrupt call */
asm lew cx, Code
asm mov werd prr Vector, ox
AN mov word pir VYector+2, ss
HSI mov word ptr Cude, UGESBR
HSM muav byte ptr Code+2, WherelsBP
usm moy byie ptr Code+3, 0CDh
asm moyv ax, int type
asm moy byte pir Code+4, al
asm cmp al, 025h
a5m jh Normallntr
4smm cmp al, §20h
4sm ja Normalintr
asim moy byte ptr Code+5, 030h
asIm moy word picr Code+6, 00D68Fh
asm mov word pitr Code+8, cx
asm moy Eyte ptr Code+10, 0CAh
asm mov word ptr Code+11, 2
asm jmp SetRegs -
45m popf _proc proc near
asm iret /* this proe does a hullet-proof popf */
asm popt proc endp
Nermallntr:
asm’ moy byte ptr Code+35, 0CAR
aAsm mov word ptr Code+6, 2
/* Set registers with register structure content -/
SetReps:
asm LDS_ di, preg
asm push ds
48m push di
asm moy ax,[di]l.r ax
4Sm mev bx,{di].F bx
4sm mov ex,[difr ex
asm moy dx,[di].r dx
asm push word ptr|dil.r_bp /* BF will be loaded before int xx */
4asm mov siyfdi].r_si
asm mi¥ es,[dil.r es
asm ids di,[dil.r di
/* Call the interrupt routine */
(* Vector)(); ’
/* Set register structure with registers %/
asm push ds
iSA push di
asm push bp
asm push{
asm moy bp,sp : _
asm lds di,[hp+8] /* DS:DI points to the reg structure */
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bam mov dl}‘r RN A%

asm may di].r by bx

asm mov 4] Tex,ex

asm thov dlj.x"dx,dx

asm mov di]r sl

Aam moy {dl].r an0a

#am pop [di]r Nags  /* Nags '/
asm pep [di].r bp * B .
asm pep Jdl).r _di * bl .
asm pop {di).r_da /* DS ./
asm add spd /* Remove saved DS:DI1 .}
asm push s

asm call  popl proc /* pop flags Y/

aym pop ds

asm pop bp
t

ioctl A1/ 0i0 8 - joctl.cas
A B int inctl(int Landleint cmd],int *argdcint argefx]);
R3ME job
i B XEMS-DOSIEA0X448) 1% N0 0CTL),
RN B RER T 0T Momdi:

0 BREHER

1 B e 15 B arpdx)

2 i argex MEHF segdx FAS R4

3 M argdx BRRE A EEFE acgex FH

4 [B2, BT handie B EAEDETNO=EYE, 1=4%)

© 8 [@3, BT hsndle BBRIEESIBI0=F, 1=A%)

6 WRARE '

7T HWERE

8 WISTIEMEREE, RERT DOS 31X

11 BEEFEHRGBEAY, FEAFDOS 3.X
joctl A FREH R EEENER. TR EN 4, B35 mdR,
6, THOE X, KapHrH 8 XA E M ENVALENE,
BRENAMBNENERIER, HER (DOSERERSXEM> PHXFAER
FOX448 A,
B ¥ argdxFlargex BAHIRN,
ooty AR A DOS 20 RSB IR—HEMED, X TRENT
EHARHEFIETEL. MARFSISTRBIEMENIEL., Bk, FMER
toctie4Y, WS BH XHLEBIOSH 4R,

E B E XFemdRo, 1, REHEARES B JOCTLEMA K HDSHE).
F AR, AE{E R LERNENH,
FemdE X6, 7. EE{EMFSRIE.
AR T, RGN — P Egha, MEM-1, #RermoEATHZ—:

EINVAL THER
EBADF Y IHT
EINVDAT THBIR

A ioctiEATUNIXAS, HARIHMBHININGE., FUNIXEARTNERUL
$, ioctl LA ELIE, octil B THESEAUNIXS, SR LCHEBMS-DOSHLE
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ta
DOS 305" M Tioctt, cond {857 BINESRLI,
xRy

#pragma inline
#include <asmrulesh>
#include <kunh> :
#include < io.h>
int ioctl (fd; func, argdx, argex)
int £d; int fenc; void *argdx; int argex;

{ pushDS _

asm mov ah, 44h

asm muy al, func

asm mov bx, fd

asm moy <X, Brgex

asm LDS dx, argdx

asm int = 21h
popDS

asm je 7 ioctlFailed

if (func == ()

- return{ DX} /* Dev infe is in dx */
return( AX);

ioctFailed:
return _ IOerror (_AX);

}
__Werror QRGIRER. -~ ioetror.cas
A ® #include < _inh>

int < paseal _ [OQerror {int dosErr);
PEIH iv.h '

" B iR AHA, desErr B MSDOS SRS, BMRAKVERSHHARY, _10ecror RRST
B _doserrnos WURIED, MEHRBAREVHAEHS, BREARRENETA
_errng,

B A E - GENYRTLE REM).

BB ¥

#pragma inline
#include <asmriles.h>
#inctude <_inh>
#include <errach>

int doserrno =

char dosErcorToSV |] =

Y /5 0 - 0K o/
EINVAL, /* 1 - e hadienction s/
ENOENT, /* 1 - e fileNotFound s/
ENOENT, /* 3 - & pathNotFound */
EMFILE, /* 4 - e tooManyOpen ./
EACCES, /* 5 - ¢ accessDenied */
ERADF, /* & - ¢ budHandle ./
ENOMEM, /* 7 -"e mchPDestroyed */
ENOMEM, /* B - ¢ omtOtMemory */
ENOMEM, /* 9 - e badBlack */
E2BIG, /* 1 ¢ badEaviren ./
ENOEXEC, /* 11 e badFormat -/
EACCES, S* 12 e DadAcress ./
EINVAL, /* 13 ¢ hudData */
EFAULT, /* 14 reserved */
EXDEY, /* 15 e badDrive *f
EACCES, /* 16 ¢ isCurrentDir ./
ENOTSAM, /* 17 &_nutSameDevice ./
ENOENT, /* 18 ¢ noMoreFiles *f
EROFS, /* 19 ¢ readOnly ./
ENXIO, /* 20 ¢ unknownUnit *f
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EBUSY,
EIO,
E10,
EIO,
EIO,
EIO,
ENXIO,
EBUSY,
ELO,
EIO,
EIO,
EACCES,
EACCES,
ENXIO,
ENFILE,
- ENFILE,

EFAULY, EFAULT,
EFAULT, EFAULT,
EFAULT, EFAULT,
EFAULT, EFAULT,
EFAULT, EFAULT,
EFAULT, EFAULT,

EFAULT,

ENQDEV,

EBUSY,
EEXIST,

ENOENT,

EBUSY,

ENQDEY,

EAGAIN,
EIO,
EiO,
EIO,
EINVAL,
EFBIG,

ENQSPC,
ENOENT,
ENOQENT,

EACCES,

ENODEV,
ENQENT,

ENFILE,
RO,

EAGAIN,
EINVAL,
EAGAIN,

EFAULT, EFAULT,
EFAULT, EFAULT,
EFAULT, EFAULT,

EFAULT,
EEXIST,
EFAULT,
ENQSPC,
EIO,
ENFILE,
EEXIST,
EPERM,
EINVAL,
EIO,
H
int  pascal
asm mov
WM ar
asm il
NN cmp
asm Jjna

ser_eerorFaolt:

asm IROY
ser dosErmor:

/* 21 e uotReady .f
/* 22 e unknownCommand ./
/* 23 ¢ dataError +/

/* 24 e badRequestlength */
/* 25 e seekError ¢
/* 26 e unknownMedia s/
/* 27 & sectorNotFound ./
/* 18 e outOfPaper /
/* 2% e _writeFault /
/* 30 e_readFault 7
/* 31 ¢ generslFault .

/* 32 e sharing */
/* 33 e lock */
/* 34 e diskChange *
/* 35 e ¥CBunavailable »
/* 36 ¢ sharlngOverflow  *

/* 3749 reserved '
/* 50 e nenmrkUnsuppurted ./
/* 51 e _notListening

/* 52 ¢ dupNameOnNet */
/* 53 & nameNotOnNet */
* 54 e _netBusy ./
/‘ 55 e netDeviceGone ./
* 56 ¢ netCommandLimit */

/* 57 e _netHardError */

/* 58 ¢ wrongNetResponse */

/* 59 ¢ netError *

/* 60 ¢ _remotelncompatible *

J* 61 e printQueueFull b

/* 62 e_printFileSpace */
/* 63 e printFileDelcted *
/* 64 e netNameDeleted v/
/* 65 e netAccessDenied +/
/* 66 € netDeviceWrong -/
f* 67 e netNameNotFound  */

/* 68 e _netNameLimil ./
/* 69 e netBIOStimit */
/* 70 e paused s/

/71 e netReques!Relused ./
/* 1T e redicectinnPaused  *f

J* 73 79 reserved +/
[* 80 ¢ fifeExists s/

/* 81 reserved =/
/* 82 e cannotMike *f
/* 83 e Giilint24 ./

/* 84 ¢ redirectionLimit %/
/* BS e dupRedirection ~/

/* 86 e password \F
/* 81 e parameter */
/* 88 e netDevice .
_1Qerruc (int dosErr} |
si, dusErr
si, si

ser_maybeSYerr
si, ¢ dos¥FinaiError
ser dosError

si, e_parameter
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asm ooy doserrno, si

asm moy al, _dosErrorToSY {si
HST chw
d@uill xchg si, ax
asm jmp short  ser_end
ser_maybeSVerr:
asm neg si
asm cmp si, _Sys nerr
asm ja ser ¢rrork ault
asim mov doserrno, -1 /* uoknown error kind Y/
ser end: -
- ermo = Sk
return -17
t

is.. PHIEE
A ¥ #include <ctype.h>
int isalpha (int chj;
int isslnum {int ¢h);
int isascii (int ch}
int iscatrl (int ch);
int isdigit (int ch);
int isgraph {iat ch);
int isiower {int ch);
int isprint (int ch);
int ispunct (int ch);
int isspace (int ch);
int isupper (int chj;
int isxdigit {int ch);
W &) 7E ctype.h
i B EEEEETASCURSEER A%, B THE B, trudlAE
HFE, falseBHiREIF,
isasciilt BT H AP EHA T X, H5FHNERBERisasciiBtruedtchREGF
NHE L,
® G {5 isapha R, TohB—FHCA 202 "7
isalingm HE, Fch B—FHBEPEFCA D0 B0 9
isascii 1%, 2 ch 7 0-127 EB K Ox00-0x70)
iscutrl E®, Hch ﬁ““?‘ﬁﬁ#ﬁﬁgﬁﬁqﬂm]$ﬁw\ﬂ“ B Ux00_0x1F)
isdigit T, MR ch B—HF00Y)
isgraph FEF, 1R ch B3TFEF, Sisprint M, BT FEFESHEIMZIXIE)
istower IEE, WRch BNEFERC D)
isprint ¥, 10H ch BITEDF A 20-0xTE)
ispunct ~ IEE, R ch BAIFREF F (isonert 2 isspace)
isspace FE, B ch BTH, HIF EBE, BT U [ ) A A
F i0x09-Ix0d,0x20)
LS e FEF, R ch BRAEFEECA D)
isxdigit  EFE, SR ch BRHERECC 90 P T
ot ATE I EENE BT UNIXELEE.
isalpha.isdigit, islower, isspacefflisupperZEkernighanfRitchiefFRPPH
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SE S,

isatty KBEFGHEHEY -- isatty.cas
2] B int isatty(int handle)s
KB E ioh
W B isattyR—8§Ehandlef{ XA R T —F H 0B
.
+ EHE
* ITEN
* &fTn

B [ H MREERFENE, sauyiEE —FTEY: WETRFHLE, EE,
BHEF

#pragma inline

#include <ijoh>

int isatty(int handle} {
asm moy ax, #h
asm moy bx, handle
AsSm int 21h

asm mov ax, 0
asm ib DosError
asm shi dx, 1

asm rcl ax, 1
DosError:

refurn _AX;
}

A ME

B ¥

R
|

I
HEF

#pragma
#include
#include
#include
#include
#include
#include
#include
#include

__isDST - TAE AR RTF(daylight savings)2EH .

-- tzset.cas

int pascal __isDST (unsignhed hour, unsigaed yday,

unsigned month, uesigned year);
_io.h
YR HRE, W BURTH R HEF,
R month 30, yday B Ryear ¥ X FllydayRmonth TR,
RGP RARFAR T tset() R R timezonels 8.
R EEE ARDSTH R, MgRE3Eo,

inline

< asmrules.h>
< igh>
<jo.h>

< timeh >
<ctype.h >

< stdinh>
<stdlib.h >
<string.h >

#detine YES 1

#define NO 0

#define Normai {

#define Daylight 1

#define TZstrlen 3
#define DefaultTimeZone 5L
#define DefaultDaylight YES
#define DefaultTZname "EST"
#define DefaultDSTname "EDT™
1=

/* Len of tz string(- null terminator) */

/* Default normal time zone name */
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{ 0, 31, 59, 90, 120, 151, 181, 212, 243, 273, 304, 334, 365

b
static char _DfitZone| TZstrlen+1 }, DIltLight] TZstrlen+1 |;
char *const tzname{2] = {& DitZone{D], & DMLight{0));
long timezone = DefaultTimeZone * 60L * 80L; /* Set for EST */
int daylight = DefaultDayilght; J* Apply daylight savings */
int pascal isDST (unsigned hour, unsigned yday, register umsigned month, unsigned year)
{ regisier unsigned temp;
it (month == @) /* If only day of year given */
( temp = yday;
if (yday >= J+28 && ( ({year+70} & 3) == ()) temp—;
for (month = §; temp >= _monthDayimonth); month+ +);

(4' if month+day of month given */
{ if (month < 3 || ( ((year+70) & 3) != 0)) yday--;
yday += _monthDay[imonth-1],

}

asm cmp menth, 4

asm jb _notDST /* has to be >= April ./
asm je _check :

asm cmp month, 10

asm ja _notDST /* hus to be <= October ./
asm ine _isDST :

check:

Bsm mov bx, month

asm shl bx, 1

Asm cp word ptr year, 16

asm jle _else 1 /* skip if before 1986 ~/
asm cmp murth, 4

asm jne else 1 /* skip if not April */
nsm mov  ¢x, menthDyy-2{bx]

#sm add ex, T /* day = Tth day in month e/
asm Jjmp _endif ¥

else I:

asm~ mov cx, _monthDay[bx])/* day = lust day in month *f
endif 1;

asm  moy bx, year

asm add bx, 1970

asm 1est bt, 3 /* leap year ? ./
asm jz leap

asm dec ex J* no > adjust */
_lenp:

BSMm moy bx, year

Asm inc bx

usm sar bx, 1

#sm Sar bx, 1

asm add bx, ox /* add leap deys since Y70 */
usin moy ax, S

asm mul word pte year  /* ax = (yeac-1970; * 368 *f
nsm add ax, bx

asm add ax, 4 /¥ 0101-10 was Tharsday -/
asin xor dx, dx

asm mov bx, 7 [* ftind day of week ./
asm div bx

asm sub cx, dx /¥ ox = threshoid day of year *f
asm Moy ax, yday

asm cmp muitkh, 4

asm joe October

usm emp  ax, ox

asm ja _isDST /* is DST if padt threshold ./
asm jne _notDST

dsin cinp hyte ptr hour, 2 :

asm jb notDST J* nat DST if tew early vy
asm jmp SHORT ishST

October: -
sm cmp ax, cx

usm jb _isBST : /* is DST it before thresheld  */
asm Jjne _botST '

asm cmp byte ptr hour, 1
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45m ja _notDST /* not DST if too late ./

itoa E—BMHRYFERE - ftos.cas

Al B char *itoa (int vaiue, char *string, int radix)s

HEEY  char *ltoa(long ;ralue, char *string, int redix)

B B char *ultoa(unsigned long value ,chyr *string, int radix);

IR stdibh

" | ﬁ&ﬁﬁﬂvﬁluﬁﬁ&ﬁﬂﬁ?ﬁﬂ%ﬂ??ﬁ% IR RTFE stringP,
- Fitoa, valueZBA SFiton, EXN—KEE; MFultea, TEA-—THIFEED,
radix3¥ B S Bvalue b PRI, THHE2PI62ME, HFitoadl
ftoa, MMvalueyHiB, Tradix¥10, FistessingS B —HFHHRE ., Fulteab Td
AR, wtatl REFELEKRE,
o HEstring® S ESH S K USSR E A A FH (OFET R
TEF0), itoaBESEDITTFEY, MiltoaflutoalB® HIIFT,

B Bl PR Ena EE Mstringf354, I HRAEBER.

EREF

#pragma inline
#include <asmrules.h>
#include «<stdlib.h>
#include < printhh>
#include <tulesh>
char “itoa (int value, char *steP,’int radix) |
#define dword unsigned long
return __longtoa ((radix == 10) ? (long)} value :
(dword)({unsigned)value), strP, radix, true, “#’);
}

_KbdFlush RiFRREPE. - getpass.c
H B static void pascul _KbdFlush(void);

g B RERERAHX,

E mlE X

R F

#include <conioh>

#include <stdin.h>

#ingiude <dos.h>

static void pascal KhdFiush(veid)

{ bdos{Gxtic, Ox00, 0x02);

'

kbhit RTYWR TR -- Kbhit.cas

i ¥ int kbhitiveid);

AR E conioh

B B3 kbbitlRE R THEUSMRTA L. M E AR Higetchifpetchel
K,

B A R -REAN, kbhuEE TR, &, &R,

Z R petc



LR CAE S

Zptapma inline
#ipslade <conioh>
FAraema wari -rvl
it khehrivoidy |

HR
AN
5.7

J

rw ah, 0Bh
it 21h
chw

g wacn vl

Feap

BHF TN -- keep.c

#  void keep(int status,int size);

M A dosh

it U xeepiRPiMS-DOS, fBY RGEFEstatusP,
HWRFTHEENFER, BemSNEHTR size, ATFHKRTERE,
keep 0] DU TR -TTSREF, keeplli fldosTH BBV R 0x31,
FUREAE (S 5
WY SE A TFMS-DOS
P

Ayecfae Gl b

valern

wad restorezere(void);

vard rgpfnosizieed char status, unsigned size)

w o

¥

i 5

#aoacl

resiereZerol )
K = s

TAL - siatus;
Tan o= 31,

@ rinterrapt(x2 1),

e R RN -~ labs.c
= S L T JF

‘E Sitieh Iy

“E’,‘ h_",...‘l!\
5

oo Cgldod b

wiry tabler s

1

e

[

cetucitin < 07 -n ; n;

HHvsiuer2  BIH -- ldexp.cas
= daukle ldespidouhle value int exp);

0 naihe b

i Kexp

T

#poeagry inhiay
#ingluns <asierules.h>
Aiugtude b he
Hiuvlele « mrethhe
finciyae - errpah >
Hpoagme wien -rvl

derthale

a
i

L]
-

ldexp {(double value, int scale)
dauhic  yVal; /* used 1 enor exits */
Fii Wi (scale)



/* While that is loading, we shouid check for range error. */
asm mov ax, TFFih

asm and ax, value [6]

ASm mav o, 4

asm ror ax, ¢l

4sm FLD DOUBLE (value)

asm jz ldx zerv

asm mov bx, scale

aAsm Cinp bh, Th

asin ig jdx overtlow

asm cmp bh, -7h

asm il 12x overflow

asm add ax, hx

asm jng ldx_uaderflow

asm. cmp ax, 7FFh

asm jnl Idx overflow

asm FSCALE ~

Jdx zero:

gsin FSTP  si(l} /* remove the scale from the stack */

idx_end: '
return;

ldx overflow:

asm muy si, OVERFLOW

asm Jmp short Ildx_err

ldx wnderflow: .

asm mov si, UNDERFLOW

ldx err:

asm FSTP st(l) /* pup value from stack !

asm FSTP DOUBLE (yVal) /* yVal = scale +/

#pragma warn -ret
return _matherr ( SI, "ldexp”, &value, &yVal,
(OVERFLOW == SI} ? HUGE VAL : (.);
#pragma warn .ret - -

#pragma warn .rvi

Idiv  I5cBERNNIARE, AT MR - Idivt.cas
A ¥ #include <stdlib.h>
Idiv_t Idiv(long Inumer long ldenomj;
W B Rdiv
m®F

#pragma inline

#include <asmrules.h>

#include <stdlib.h>

Idiv_t lMdiv(long numer, long denom)

{ Mdiv t  ldivR;

I Save frame pointer *f

Hsm push hp

asm xop €x, X

o Get both eperands ./

4%5m miy ax, Wl(numer}

asm oy dx, Wlinumer)

asm maov bx, W0(denom)

asm mov bp, Wi(denom) :

Fid Zero tow word of high 32 bus of 64-bit remainder ./

asm Xor si, si

/* Signed division should be done. Convert pegitive values fo positive
and  do an  wosigoed division,  Store the  sign value  in the  nex

higher bit of ¢! (test mask of 4}. Thus whea we are dote, testing
that bit will determine the sign ol the result. */

Al Nepate numerator if negative number ./
aSIA or dx, dx

4sm ins PosNumer

dasm neg ix

#sm neg ax
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BEDA §bb . ax, si

asm inc ok
PosNunier:
/* Negate denominator if negutive number ¢/

N D PDem
wm  neg  bp

/M neg. bx

asm sbh by, si

asm xor cl, 1

PusDenom:

I* Save sign of the result ¢/

asm push X

/* Use machine divide if high words are both zero ¢/

asm moy di, bp

asm or di, dx

RS juz t0QuickDiv

asm div bx

asm xchg si, tx

asm Jjinp short commonQut

/* Unsigned long division ¢/

“noQuickDiv:

usm moy cx, 32 * Shift counter *f

asm moy di, si * Fuke a 64 bit dividend {clear high word) */

xboup:

#sm shl ax. 1 /* Shift dividend left one bit */

nsm rel dx, I

asm rel s, 1

asm rel di, i

B o di, bp J* Dividend larger? */

asm jb noSub

asm ja Subtract

asm Cmp si, bx /* Maybe */

asm jb nnSub

Suhtract:

asm -sub si; hx

asm shh di; bp /* Subtract the divisor */

Asm ine Hx /* build quotient */

noSuh:

usm loop xloop

/" When done with the loop the four register value Jook like:
di } si ! dx ] ax

remainder | guotiens v/

commohOut:

asm pog X /* Restore sign of the result */

usm Joxz Divided

asm neg di

asm neg si

asm sbb 4, 0 /* Negate remainder */ .

asm neg dx

asm neg ax

asm sbh dx, ¢ /* Negate guotieat */

/* . Restore frame pointer, snd set Idiv_t structure ¢/

Divided:

Agm pop bp

Asmn mov Wir{ldivK), ax

asm mov Wi(ldivR), dx

H5mM mov WikIdivR + 4}, si

PETL) Moy WildivR+4), di
return ldivR;:

!

_ldtrunc = ldtrunc.cas
H ¥ double pascal _ldtrunc(int flag, long double x, double xhuge);

it B _iﬁruncﬁ-’?‘ﬂiﬁﬂﬁmﬁﬁﬂ, CEERMAE T ANBHERAE T long doshle
RUFCARNF A Noat(Rag=0)Tdouble(Mag= DTN, SHATTEEE, NTETHEL
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B0y IR B R Aahuge, MR Y. BN SH S e TR
BIMANTE, DRLIBETE, TR ®errnoBUE35I0 R VERING TEEESS N
IHRETE.
Yinag = 0, Fmxhuge
Wttay = 1, FiRxhuge

1/
HUGE VAL,

¥ EF

#pragma inline

#pragma warn -rvl

#pragma warn -ret -
#include <errnod>

double pascal _ ldtrunc(int lay, long deuide x, double xbiye;

{ unsigned cword, cword2;
CX = I

J* AX =" overflow threshold, BX = underflow threshnld */

asm moy ax, 43FEh

asm . MOY bx, 3F6Ah

asm cmp word pir fag, 0

asih Jae start

asm mov ax, 407Eh

asm mov bx, 3F6Ah

start:

a5m moy dx, x[¥]

48m shi dx, 1

asm rel (S |

asm shr dx, 1

/* €X = sign bit, DX = biased expoment */
/* let INF, NAN pass */

asm cmp dx, TFFku

asm je ret

/* test for overflow */
asm cmp dx, ax
asm Jje hugex
asm jle notinf

/" overflow to HUGE_VAL with apprupriate sign */
asm nd gqword ptr xhuge

gato retl;
hugex:
/* chop in barderline infinite case, 10 avoid overflow */
asm fstew  cword
S moy¥ ux, PO
#sm Bwait
asm ar ax, cword
HEM mov cword2, ax

asm fNdew  cwurd2

asm 0d thyte ptr x

asm mp word ptr Hag, O
asm jne sl

asm fstp dword ptr xbuge
asm fid dword ptr xhuge
asm jmp short s2

sl

asm fstp qword ptr xhuge
asm fid qword ptr xhuge

si:

/* estore previous control word ¢/

an fldew  eword
return;

aptinl:

/* test for +0 or ) */

asm moy ax, Jdx

asm or 4%, Xj6]

asm or ax, x[4]

asm or ax, x{2]

asm or ax, x{0j

asm iz ret
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J¥ teat B underflow %/

Hah eHIpt dx, b
Hat e red
/* underflow to U with approprinte sign */
kit Nelx
etk
uEm o X, X
“sin Jz retl)
WEm fchs
vetl:
errne = ERANGE;
return;
ret: b
return Xx;
1
Hind HIT—E4ERE -- |search.c

i H vuid *Mind (veid *key ,void *hase ,int *nelem,
int width, int{*fempl{)}y
W R FE stdlib.h
% 8 Ilbseurch
nhBT
#include <stdlibh>
#include <mem.h>
#include <stddefh>
void *Hind(const void *key, const void *hase, size t *nelem, size ¢ width,
int cdecl (*femp)(const void *, const void *))
; retnrn(_Isearch(key.hase,nuiem.width,l’rmp,illl];
line FEHEEMAEE—H%
H = #include <graphicshi>
void far line {int x0), y0, int xI, it y1);
KB void far lineto {int dx ,int dy);
3] % void far linercl{int dx, int dy);
A B {L graphicsh
® o8 XUEFHLNRL. XNARAEER—-HA.
line /LI ERA Oy MLy Z 8@ B2, BB A2,
linewMepPitey) E—E#, FBcpBRlxy.
tinerel hopFl B cpd R B (dx, dyy BB — LR, RN, cpifRidxdyic
fEE K
THEN  ETurbe pascal 0B MAUN-FEFT
% R getcolorgettinesettings -

tinerel MR (cp) Rl Sep — B RHISE — i
i Z  #incinde <griuphicsh>
void tar finevel {int dx,int dv);
B B Y praphicsh
W 8 illine

lineto  MepBlixyhd -
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A & #include <graphics.n>
vold fur linktollnt x int y );

K Bl & graphlenh
iR B Riline

localtime ¥ E KASOET WS AL iNG - ctime.c
B # #include <time.h>
struct tm *locaitime(long “clock);
HEE timeh
" B Rctime
®EY

#include < io.h>
#include <timeh>
#include <stdioh>
static const char Days[12] = {
31, 28, 31, 30, 31, 30, 31, 31, 34, 31, 30, 31
IH
static const char *const Weekday[7] = {
"Sun", *Mon", "Tue", "Wed", "Thu", "Fri", "Sat"
H
static const char *const Monins{ll] = {
"Jan", "Feb", "Mar", "Apr", "May", "Jun",
nJu'Iu’ nAMgn1 ﬂsepn! "()Cf", NN":I",.H1 ui}ecn
b

static  struct  tm tm;

struct  tm *localtime(cunst long *clock}
{ lang X;
1zset(); /* get timezone iufo */

x = *clock - timezone;
return{comtime(x, 1)); }
lock @R sreEHETEM -- lock:cas
23] ¥  int lock(int handlelong offset,jong length);
I R¥
H # int unlock(int bandlelong offsetlong length);
) R FE o
i B lockFlunlock AMS-DOS 3.XH 4L HISRE— 1D
lockfE T XA E—FERRR, —MIE RSB TR/ ENEFLE
HEEWHME, MBREHRBEUT, WAARYK, LRAGR,
unlocki@Bflocks Bt R, TEXH¥MZITLTMER. BIFEMiTT
/T, WSAURERLETH S,
B E O Efhet, XRTRIEET, SN, &R,
TBHYE  SUE A TMS-DOS 3x. REIRRAHIMS-DOST STHRX L3R,
Z R openE}l
B R F

#pragma inline

#include <ioh>

#include < ivhi>

int lock(int handle, long offset, long length) |
asm moy ax, 05Co0h

asm mov bx, handle
asm mov cx, offset+2
asm mov dx, offset
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aem moy si. lenpth+2

asm mov di, length
asr Ent d2lh |
asm Ic luckFailed

teturn(0);
lockFatled;

return _ 1O0errar (_AX);
} .

log L BMIn(x) ~ log.cas
H ¥ double log{double x}s

KB E mathh

W W Rexp

HEF

#pragma inline :

#include <asmrules.h>

#incdude <math.h>

#Finctuyde < math.h>

#include <errno.h>

#include <stddel.h:>

static unsigred short NANLOG [4] = {0,0,0x0480, OxFFFU};
#pragma warn -rv!

#pragma warn -use

double log (double x) {

register SI;

double temp;
asm FLD DOUBLE (%)

asm muy ax, WO (x {4]) /* get the exponent feld %/
asm shl ax, 1
ashy jz lug_zeru
asm Jc log_imaginary
asm cmp ax, 0FFE(h
asm Jje tog infinite
asm _FAST ( FLOG )
tog_end: - -
return;
fog_zern:
asm mov si, SING
temp = -HUGE VAL;
asm Jjmp short ~ log complain
log infinite: -
asm mov si, OVERFLOW
temp = HUGE VAL;
asm jmp short ™ log_complain
log_imaginary:

4sm moy si, DOMAIN

temp = *((double *} NANLOG);
log_compiain: '
asm FSTP 5T /* pop x from stack */

#pragma warn -ret
return _matherr ( Sk, "log”, &x, NULL, temp);
#pragma warn .ret -

#pragma warn .rvi

#pragma warn use

log10 X¥ &P log10(x) -- log10.cas
B # double togl0tdouble x);

¥ B £ mathh

" B Hexp

¥R
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L& A

#prapma inine
#include <asmrules.h>
#inciude <math.h>
#include < mathh>
#include <errnoh>
#include <siddefh>
static unsigned shert  NANLOG {4] = {0,0,0x0480, (xFFF;.
#pragma warn -rvl
#pragma warn -use

double logl (double x) |
register Si;
double temp;
asm FLD DOUBLE (x)
ASM mov ax, Wi (x [6]) /* get the exponent field */
a5m shi ax, 1 s
asm iz HO zero
agm Je 110_imaginary
asm cmp ax, JFFE(h |
asm je 110 infinite
akm FAST (FLOGID )
1t0 end: ~ - B
- return;
16 zer:
asm moy si, SING
temp = -HUGE val;
asm jmp short ~ H{ complain
110 _infinite: _ ’
asm mov si, OVERFLOW
temp = HUGE VAL;
asm Jjmp short™ 110 complain
110_imagioary: - '

asm mov  si, DOMAIN
temp = *((double *} NANLOG);
HG_complain:
asm FSTP ST
#pragma warn -ret ' i
retirn _mathere (51, "loglt", &x, NULL, {emp);
#pragma wurn .ret B
}
#pragma warn vl
#pragma warn .use

tongjump BLITIF BRI
A ¥ #include <setjmph>

void longimpmp_buf env,int valy;

/* pop x from stack *f

-~ set)mp.cas

AREBH
H % int seyjmp(jmp but env);
R B A setimph
W B setjmpiBRINE MEFREFlenvd, K@, /5 e F @ Alongimp, 59 Bt
E FRE, iAol setjmp# {f val,
ER HlongimphT 5% F W Asetimp,  totongypi®F f, 7 H setjmpil iR Wem A FIATR
FUT RGN, MALEERE, BU, FRERFITHMY,
R
¢ P ) B B TF 45 {8 (s, d5,08,58)
. T T M (sidi)

* HEEETEF (sp)
- LGS (ip)

=P EFRE T setimpfllongjmp AT RXE & fE IR B2 Y.
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i&&ﬂﬁﬁ?&bﬂ&#ﬁﬁﬁf&#*ﬂﬂH&ﬂﬂiﬂ*&ﬂﬂ-ﬂ&ﬂ?#lﬁlﬁ
E 15 il ERNRAA, setimpi&iEo,
longjmpREEIN IIFE0Mval, “longimpHiR[E 1,
e &M TUNDGRDE
£ B ctl brksignalrais-
W EF

#pragma iniine

#include <asmruwes.h>

#include <setjmp.a>

void longimp(imp_buf jmpb, int retval}

{ 'f* sneaky way to do if (relval =0} retval=1; */
B5T mgv ‘bx,retval
asm cmp bx,1 /* generates carry if bx=0 ./
asm ade bx,0 J* il was 0, now it's 1 o
asm LDS_ si, jmpb i
asm cld
/* Change context begins mth dlanglng stack */
#sm lodsw
asm mov ss, [si) f" SS ./
asm mov sp, ax
asm - lodsw J* skip 8§ */
/* Build the return-link to the caller of setjmp */
asm todsw /* FL "'/
asm push ax
A5 lodsw /T Cs ‘/ .
asm push  ax
asm lodsw : /*IP v/
asm push ax
/* Restore other working repisters */
asm lodsw /* BP %/
4sm mov bp, ax
asm lodsw /o
asm mov di, ax
asm jodsw /* ES */f
asm mov es, ax
asm fodsw fal| B}
asm moy ds, [si]
asm moy 5i, #x
a5m moy ax, bx J* put result in ax */
asm - iret f* returs to original caller of setjmp- */
} .
lowvido ERERERF -- color.c

H ¥ void lowvideo(void);

M B IE conioh .
# B Khighvideo

K8 F

#include <_video.lh>

#inclode <conio.h>

#define INTENSE 0xD8

void lowvideo(void)

{ _video.attribute &= ~INTENSE;
} .

Jrotl HEFSKENNOLRIFBA - = Irotl.cas

F #  uasigned long_lmll(hnsigned long Ivalue,int count);
WA E stdlibh :
" B A _ren



IEH‘

#pragma . mline

#include <asmrules.h>

#include <stdlibh>

#pragma warn -rvi

unsigned long lrotl(unsigned long val, int rotate _count) {

asm mov ax, Wi{val)
asm moy dx, Wli(val)
asm mov ¢X, rotate_count
asm and cx, 01Fh
asm jz Rotated
Rotating:
asm rcl ax, 1
asm rcl dx, 1
asm ‘adc ax, 0
asm loop ~ Rotating
Rotated:
return;
1
#pragma warn arvi
_lrotr (R HBKBUENOLERTBA -- lrotr.cas
): i} & undigned long | Irotr(unsigned lung Ivalue Jnt count);
R B E slibh
W B R oren
B F

#pragma inline

#inclode <asmrules.h>

#include <stdlibh>

#pragma warn -rvl

unsigned long Irotr(unsigned lung vat, int rotate _count) |

4sm mov ax, Wi(val)

asm mov dx, Wi(val)

asm . mov cx, rotate_count

asm and cx, 01Fh ~

asm jz Rotated

Rotating:

asm mov bx, dx

asm shr bx, 1

asm rer ax, 1

asm rcr dx, 1

asm loop  Rotating

Rotated:

return; *

! .

#pragma wara vl

_lsearch $$—¢ﬁo , -- Isearch.c

B B static void *nea.

pascal _lsearch{const void *key,

void *hase,
size t *nelem,
Sige_t width,
int cdecl (*femp)(const void *, const void *),
int flag)

# % BB EREHTIGN FRisearch , Miak !, ETEEAGLE: Diagk
0, MARITAR
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BEE

#tinclude <sidlib.h>
#indude <mem.h>
#adude <stédelh>

static void “mear pascal _lsearch(comst void ~ “hey,
register void *base,
size_t *nelem,
size_t width, -
int cdecd {*fcmp)(const void *. comnst void *),
T imt fiag)
{ register int Wrik:
for (Wrk = *nelem; Wrk > (; Wrk--)
{ if (((“fempj(key, base)) == 0)
. retwnibase); - :
{{char *)base) + = width;
'
i (Nag)
{ (*nelem) + +; _
movmem(key, base, width); }
else :
hase = NULL;
return{base);
}
isearch HHRE - Isearch.c
B ¥ #incude <stdlibh>
void *Isearch(const void *key ,void *base,size t *nelem,

_ size_t width.int (*fcmp)(const void *,const void *));
K ¥ E stdibk :
1) ] ilbsearch

w2

#include <stdlib.h>

#include <mem.h>

#include <stddefh> _

void *Isearch(const void *"key, void *hase, size t *nelem, size t width,
int cdect (*fcmpi(const void ¥, const void *))”

{ return(_lsearch{key,buse,nelem width femp,1));
}
Iseek I HR/ BT -~ Iseek.cas

A ¥ #include <ivh>
Iong lIseeki{int handlelong offsetint fromwhere);
AXxER
B ¥ longtell(int haadle)
A IE ich
B H IseekiB ShandledBRBAI XS B fromwhere BTTE 8 3CHF#ERE BN - offser

FHRHAE, fromwherelEHFIN012.2 —, SHURE=/HSRE, THITEstdinhd

EXWTF
fromwhere THUR
SEEK SET 0 ZHFEH
SEEK CUR () HRETAHEHAN
SEEK END () XHHRE

teBER S handleHIEBRA UHFRETEI S WALE, ERMXHFBLDIBAES
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FEH.
& B

IseckiBEIHRH FirRINB R, BRI R EN, EEHHIH Iseek
EE-1, BRercorly FRMZ—: :
EBADF b7 &
EINVAL 2B
put 3083, B gk ] wal cmmmm , JEEEERN RN,
(R E SRR I, AR LR THIR, MY, ecrocllX:

EBADF Jilyich8
BN XS ENGE A T UNMXRE
#$ X fopen, fseek, flell, getc, setbuf, umgeic
e ¥

#pragma inline
#inclade <ioh>

#include <fcotl.h>
#include < ioh>
long lseek (int fd, leng offset, int kind)

{ npenfd [fd] &= ~ 0 EOF; /* forget shout "Z ./
asm gh, 4ih )
asm mmf al, kind '
asm mov bx, 1d
asm mov cx, offset+2
asm mov dx, offset
asm int 21h
asm jc IseekFailed
© #pragma warn -rvl
return;
#pragma warn vl
IseekFailed:

#pragma warn -ret
return _ I0error (AX);

#pragma warn .ret

toa iE—CEERRRLFHR ~ ftoa.cas

B char *lloalong valuechar *string,int radix);

B E stdlibb

K # Ritoa

EF

#pragms inline

#inclyde <asmrules.k>

#include <stdlib.h>

#include <_printfh>

#include <rules.h> _

‘char ~Moa (long value, char *sirP, int radix)

{ return __longtoa (value, strP, radix, (radix == 1, 2’}

}

malloc FRETHF : - malloc.c

A ¥ void *malloc(unsigned size);

KB  void calloc{unsigned nelem,unsigned elsize);

A =  undigned coreleft (void); HEWE, MRS
unsigned long coreleRt (void); T EL, KRMERMR
void free(void *ptr); '
void *realloc {void *ptrunsigned newsize);
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B & 7 sidiballoch

® ¥ ﬁ&ﬁnmm#ma&.
.am*nmwmmmmmmm #gmwm msm am&u#
#5rE.
B%TINW?E#E‘J:SG?‘.E’EI#%, Hﬁ&XEHEHZMHﬁEEH#&d\MﬁﬁE*
FA, ARATERARTY FERERMS-DOSH KN — MR,
EARNENA S, ﬂm&uuuﬁwmmuﬁ Bﬂﬁﬁﬁﬁﬁ#ﬂﬁ
8.
B — ﬁﬁﬁﬂﬁsinﬂﬁﬁﬂ&ﬁﬁ. MRS H EENFME, muoc:v&EﬂNULL, BA%E
%,
calloc@ matloc—H 5 AEER Rﬁﬂﬂmmlem*[delsiu. RENE.
coreleftil if) kS A 77 S, ﬁﬁﬁﬂm&#ﬂﬁﬁﬁd\ﬂﬁﬁﬁﬁﬂm&lm 5.
BEIBET .
treeFEAX SENTIT ST BERO SR, ptrﬂ@lﬂﬂ'ﬁfﬁﬁ#&ﬁbﬁﬁhk.
reallociMBE IR 65 BES I/ Fanewsize, IRIEIMIE, Eﬁﬁﬂﬂﬁﬁﬁﬂ*.

B @ mallocHlcallocR @ #H LRaIE, WREGHEENEELIEBFHR, MEENULL,
reallocif FE 2 FRE 0TI, CFIRACEN AR, MRATHERSR, realiock
[FINULL.
FERBBBE, cureletti MRS 2 B4 A SEK D,
TEAPURERA, corelefE [T ERORE 2 ol 5k AR A /N 22565 ¥,

TR calloe, free, matlocKireatloci® Bl FUNIXESE, calloctEkeraighanflritchie B X,

£ L allecmem,farmalloc,setbuf

REF

#if defined(__TINY ) || defined(_ SMALL ) || defined(_MEDIUM_ )
#include <sidich> '
#include " heaph®
struct header *_first, * last,,* rover; .
/* removes a Block from the free-biock queue ./
void cdecl  pull free Mock{ "struct hender ‘q )
{ struct header *p;
if( (__rover = g->unext fres J == q)
{ —__rover = NULL;
}

vlse
it p = g->prev_iree;
__rover-> prev_free = p; .
p- >next free = _ rover;

}

/* breaks up a large block info two pieces,

one for allocating and ane which remains free

returns a pointer to the allocated biock */

static void *cdecl allocate_partial_block( struct header *y, unsigned iat len )
{ struct header *n;

g->size -= ken;
n = (struct header *H{char *)y + ->size); .
ti->> size = len + I
n- 2 prey real = q;
i lssl ==y )
' _lust = m
|
else .
{ q = {struct header *)({char *)n + len);
y->prev real = n;

} .
resurn{ (void *}(&n->prev_free) );
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}
fid memptsmmendtluhea hypudﬁngﬂwbrklemw
retums a pointer to the last’ biuck if suumsﬂﬂ
. NULL if not o
static void *cded extend heap( unsigned int len ) . N
{ struct header *g;
q = sbrk( (long)len & UxITIT )
if( (ifDq == -1 ) return( (véd ‘]NULL %
q->prev_reat = _ last; .
q->size " =Ten +1;
last S T+
Teturn( (void ')(& _Jast->prev-free} )

/'} creates a heap from scratch -
returns a pointer to the first block if successful
NULL if not ~ &
static void *cdecl create heap( umsighed int len )
{ struct header *q;
q = _ sbrk{ (long)len & OxfTfY )
iff (infi)g == -1 )  retuen{ {void ‘)NULL %
_Tirst S ' H
_ last =
{->site = ien + 1
veturn{ (void *}{&q->grev_free) );

/* attempts to allocate a given number of contiguous bytes on the heap
returns a poinier to the first byte of user space within the allocated block
or NULL if nol enough space was available ./

void *cdecl malloc{ unsigned int nbytes )

{ struct header *n; _

it nhytes == 0 ) return{ NULL );

/* add the header size and force an 8-byte boundary */

nbytes = (nbytes + USFD HEADER SIZE + 7) & Oxms;

/¢ create a memory chain If it doesn’t yet exist */

if( !_first ) -

{ return( create_heap( nbytes ) ); ;

J* search for a free bluck through the memory chain */
if{ (q = _rover) !1= 0)
de

{. /* big enough to break up? */
it g->size > = nbytes + FREE HEADER SIZE + DELTA _FACTOR ).
retuen{ allocate_pardial_block( g, nbytes ) );

/* big envugh to allocate? */

if{ g->size >= nbyles )
{ __pull_free_black( q };
++g->size; /* mark it as uséd */
return{ (void *){(&q->prev_free) };

g = g->next_free;
while{ q != _rmfer b

[* couldn’t find a free block big envugh, try to extend the heap */
return( extend_heap( nbytes ) };

'
#endif
Isetmem ¥H—{ERFATE. -- fcalloc.cas
;1] % void near pascal Isetmem{char fur *p, unsigned o,

Jansigned char val};'
R OB HEREH PERMAEROITN TR TR val,
B o HE X
-
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#pragma intine

#include <asmruies.h>

#include <alloch>

#indude <stddel.h>

#if (LDATA)

#include <mem.h> _

#else

static void near pascal Isetmem(char far *p, unsigned n, unngned ‘char val} {
asm les di, dword per p

asm moy cX, n

asm mov al, val

#5m rep stosh

}

#endif

_matherr RgENALREAN _matherr.c

M #include <math.b>
double _matherr (_mexcep why ,char *fun,
double *arglp, double *arg2p, double retval);
HXBM  #inclwde <math.h>
R - ¥ int . matherr(struct exception *e);
P B £ mathh
") A _malherrﬁ;‘ﬂtﬁ BT ERNTF Eﬁ%ﬂi{'ﬁ AR TR E‘ﬂﬁmatherrﬁﬂ:ﬂmmhefr
FUREME, matherc A BEAR P PR IFE 1M,
524 B b R S A sa, _matherr A, THILTBH,
_mathercfil 2 T A4 XK.
* FEHHH BB KA exceptioniE R
. ¥ 4 T exception 5P 1935 1 e M M matherr, Ematherrﬂﬁ@-ﬂ:mﬁi‘&,
. K matherr£935 {2 s
$ R matherri [FI0(F R matherr A REAL AL, matherr BerrnofE (T W A )30 476D

—HEEa,

ﬁﬂﬁmatherrﬁiﬁ!iﬂiﬁ(ﬁﬂ‘matherrﬁﬁﬂﬂ%ﬁ-)f _matherrft 4 27T, Filterrnoff,
WARITEEA A E.

Eie. > retval P ISARAEF. & Bmathere o] LS M e- > retvalti{l, Bl ETEMRL
R e (A

Zimatherrid Rerrnotd (0 RematherriBB0), THUL IR M exceptionBEH & FrtypeFE)
B4 ElerraofYEDOMEY ERANGE(S,

B |5 _matherriB @ {fle-> retval, HEHEABASKAES matherriretval, 5] L Fmatherr
i3
SRIF BRER A TMAXDOUBLE, retvalii A2 E R FHHUGE VALE, RS
% _matherr, IRMFEHNLER/NFMINDOUBLE, retvalliB N0, MRS
_matherr, FEXFHWHET, matherc R4 e-> retral, _matherrift Ferrnoy:

ERANGE SRALEE
% L matherr
HRE

#include <math.h>
#include < stdio,h>
#include <errno.h>
#ifdef UNIX matherr
char *whyS |} =
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double
char *fun,
double *arglp,
double *arglp,
double retval)
{ struct  exception A
etype = why
ename = fun;
eargl = (NULL == arglp) T 0 : *anglp:
earg? = (NULL == arglp} ? 0 : *arg2p;
eretval = retval;
il (matherr (& ¢} == @)
{ fprint! (stderr, "%s (%8g,%8g): %s\a", fun,
*arglp,
*arglp,
whyS [why - 1]);
errno = ((OVERFLOW == why) || (UNDERFLOW == why)) T ERANGE :
}
returm  exetval;
}
#else
char %3{3 [l =
"DOMAIN", /* argument domain error -- log (-1) #f
"SING", J/* srgument singularity - pow (0,-2}) W
*OVERFLOW", J* overflow range error -- exp (1000} =/
"UNDERFLOWY, /* underflow range error -- exp (-1KN) *
*TLOSS™, /* total loss of significance -- gin{1de7l) */
PLOSS‘* /* partial loss of signif. -- noi used */
double malherr( _mexcep why,
Thar *{un,
double *arglp,
donble *arglp,
double retfval)
{ struct  exception €
efype = why; _
ename = fun; .
eargl = (NULL == arglp) ? 0 : *arglp;
earg? = (NUL'L == arglp) 7 0 : *arglp;
eaxetval = retval;
if (matherr (& e) = §)
{ fprmtf {stderr, "%s: %s error\a", fun, whyS {why - 1});
errno = ((OVERFLOW == why) || (UNDERFL()W == why)) ? ERANGE
} :
return  e.retval;
}
Fendif
matherr Al AN ANFERERET - matherr.c

{

"argument domain error’,
"argument singularity *,
"overflow range efrur 7,
*underflow range error®,

iotal loss of signiﬁcance',
"partial fuss of siguificance”

b
_matherr(_mexcep. why,

B  # #include <mathh>

int matherr{struct exception *e );

B B £ mathh
B TurboBtYAEAA matherr B ¥ N R BMEE 0, E @B --FFH R, RfurlAAadREY

)

C WESRRRFRART, WEAT RPN Bmatherr CE M T

EDOM,;

1 EIXOM:

B 7 & DA g Bt matherr 0 B O A0S BUE R IR (R H b R — MBI, RSN
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malherﬂﬁﬂﬁ%&tﬂ%ﬁﬂ' . EMEID, '-EN:E.#O{E. %mtheﬂ@#w 7F .
TEME MR G, SRR ermo,
BAF 2 2Emath.h b5 X Mexceptiond:
. struct exception {
int type ;
char mame;
double arglaryl retval;
i & o
exception G5 R R T R PR

. RA I

wpe  BFUSENE, enum BHE fpedel _mexcep 2 L(LT—F)

hame 141813 RSB I B (L BN R Mg
argl SEMRIRHEN(Y vame FINBH, WRAE 1 BN, #Eau,l i
retral matherr Eﬁlﬂﬁlﬂﬁs EF_IM‘&

typedef
_mexcep(ﬂ&math.h'i’ﬂ)
Pl T RREF O RN S R R TR
AR WS |
DOMAIN SUAERBE RA N log(-1)
SING - BEHEAB I pow(0,2))
OVERFLOW | SPEENERAT MAXDOUBLE(HN exp(1000))
UNDERFLOW SHHEISR )T MINDOUBLE(IR exp(-1000))

TLOSS BYRRPEE R K< ERB A SINQO e 70))

25 % RMAXDOUBLEFMMINDOUBLE E vaule h b2 X,
H¥:_matherr B A MBEH, mathere BR T ZH A THMHCEITET, BENERE
T B, _

UNIXR i mathers BOBRAT BT EN45 MA0EE (L) SANSURET RS, R EUNIXAE

* MmatherrffA, F{#MTurbe Cﬁ:&tﬂﬁt&gmathenxiﬁo

- |

watherrf) §0&E Bl 0, EHRIEESe-> retval, Gl matherrfERXVHAR T,
%matherriE [EON FRERIRA RS, _matherri RerrnodHiT MR A B R

_matherr),

‘MmatherriE EJE0R (R TRALERER), _matherrFRermo, HRITHHE,
WREK

#include <math.h>

#ifdef

UNIX matherr

#include <stdioh>

#include < process.h>

char *whyS [} =

{ ‘“argument domain errer”,
"argument singularity ",
"overflow range error ",
“undérflow range error”,
*total loss of significance”,

"partial loss of significance”
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L H]
int_inatherr {stract exception "&)
¢ !p-rmtl' (stderr,

- “Sbg (%8g,%8g): ‘?os\n’ e->name, e->argl, &> 3rg2, whyS {}-Nype - U
) it (1)
folse .
int mﬁtllerr(slruct exception "e]

if (e->type == UNDERFLOW).

{ J* Mush underflow to ¢ '/
e->retval = 0;
retura 1;

}
i {e->type == TLOSS)
{ fid total loss of precision, but ignove the pruhlem */
_ retuen 1;

/* all other errors are fatal */
return 0;

}
#endil

max BB AE

B ¥ int max(int a ,int b );

LET

A ¥ int miagint a jmt b);

W B E stdlibh ' .

# B nax—E, ATHEIABMIERPRRH P,
miny—%&, AFHBNTEPRM—T.

* mem... TWEFEHEMNEINGHME ‘ - MEMCCpY.CHE
memchr.cas
—~ memcmp.cas

-- memcpy.cas

4
t

-~ memset.cas
-- memicmp.c
-- movmem,cas
KB void *memcepy(void *destinvoid *source, '
| unsigned char ch, unsigned n);
H #  void * memchr(vvid *schar cll,uilsiglled‘ By
void * mememp{void *sl,void *sZ,unsigned n);
void *memcpy (void *destin,void *sourceunsigned n);
int memicmp (void *slyvuid *s2, unsigned n);
void '.memmm'e(void *destin ,void *source ,unsigned n);
void *memset (void *schar ch unsigned n);
[ B ¥ stringh, mem.h
W B AR Ewmen. RPN BN E X MALTRE, BEHSNKE S F T,
memcpyh Bisource s # N o M F 1 H H brdestind, MBHLBHEE, 8
R, ERBLFTIREMEN.
memmeve [l memcpy

memset memset W s PEYREFET N ches F MR E 0 8BE
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Mg

SENE, B, memomp(\xFF\x7E"1HEEE —XF 0 Ay 1K

menticinp

nemcopy

mermmchr

R E B9 5 n BT E 1 0 22, ﬁ*ﬁlﬁizi’ﬁﬁ

HEEPTA-B a1 W0 52 89M n FY, B KR,
BRI source 3§ M FH B BI5 destin B ABFRMREZ—R
E.ﬁﬂﬁm _
TN ch WH I deatin ‘P
* BBMET atFY
EXH R Mot FH R WRFM ch

] i# e mmov&iﬂmemcpyiﬁlil destiﬁ :
memset Z Sl s -
memcmpilmemicmpiR[E -
WnBslas?
Gt s1=5s2
s >s2
WMELPEER, nwmccpyﬁlﬁlﬁﬁdestin*ﬁﬁchuﬁi‘flﬂ?ﬁﬂﬁ‘!h E
BlEEINULL,
-memahr:&l—!ﬁ?iﬁ]s*!lkﬂiﬂ.chﬁ‘ﬂﬁ#, ﬁl—lcﬂi&sﬁﬁ*&iﬂ. AC|

<{)
=i
>48

NULL, }
SR ERTUNIXREY

# B st
BEERE

#pragme wmbine

Finclude <asmegleshs> -
#include <memb>
£pragma wara -rvl i o

void *metncepy(void *dst, cmlst \:Uld *5IX, int vsl, size tn) {

#if I(LDATA)

S =
Hendil 7
LT LIS
Asmt My
4Sm joxz
T unm oY
ANT mav
asm ¢id
asm reppe
o pushidb
prIo sy sub,
A¥ITE FeLEL Y
ase CLES _
asm LD
dsm shr ~
asm rep
asm jnc
#5101 mavah
ep vad: ¢ )
pupDS
#it (LDATA!
asm mov
#endif
Asm 0 pmp
EL+11 rnrwl
1% je
vep ML
HEE fo
#if (-~ DATA)
AL aing

s

05:

4i, sre
X, n

ccp NULL

hi. ¢x

scash

bx, ox
X, bx

di, dst

st s0e
e S B

BIOYSW

o al, vl

cep_end

d\ es

ax,di

al, ES_ jdu-ll /~ was & ch'inau-.h found 2 ‘j

ccp_exit

ux, ax

iy, ax

I fiest check for aﬁy occurrence of val */

R

I sma incindes ch it i was seen *,f
Fid CX =3pan whmpihl’ﬁf S

i
i

.11*

-1~ .
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. #endif
ccp_exdt: ; }
#pragma warss .xvl
void *memchr({const void *s, int val, size t n) |
#il (LDATA) -
ES =

DS:

#endif v
asm LES di, s
asm mov  ¢X, W
asnt Joxe meh NULL
asaL moy ul, val
asm cld -
asm repne  scash
asm ie mch OK
mch NULL: -
#if TLDATA)
asm Xor di, di
asm mov es, di
#endif .
asinme  mov . di, 1
mch_OK: :
asm dec di
#if (LDATA)

return {void es *} DI
#else - -

return {void 7} DI;
#endif B
t
int mememp{const void *sl, const void *s2, size t n)
{ pushDS
asm moY X, B
asin Jexe meitt drivial

asim LDS  si, st
asm LES_ di, s2
#if Y(LDATA)

asm mov ax, ds

L moy €5, ax

#endif

asm cld

asm cep cmnsh

/* The result is the UNsigned difterence of the final chavacter. pair,
be they equal or different, */

asm Loy al, [si-1]

asm xor ah, ah

asm oy el, E§  [di-1]

asm x0r ch, ch ™

asm sub ax, ¢x mcm end:
popDs _ -
return;

mem_triviak;

asm xar axax

asm jmp short mom_end

#Fpragma warn .rvl

#if 1 /* No overlap checking versinn */
#pragma inline . '

#tnclude < asmrules.h>

void *memcpy{void *dst, const vuid *sre, size t 03 |
#if HLDATA) -

ES = DS
#endif -
#il defined(_ LARGE ) || delined( COMPACT
#SM mov  dxds /* save ds */ -
#endif
asm = LES di, dst
asm LDS” si, SFC
asin miéy NI
asm shr cx.}
asm’ cld
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asm rep ) mQ*fW

asimn jnc. cpy end
asm maovsh o
cpy end:
#ic dennea(_uncn: )i denned( comm:r )
asm mov .ds, ] mtm*l,
#endil : ' '
relurn{dst); . .
H . .
#else /* Overlap checking version - */
vold *memcpy(void *dst, const wid *src, size t n)
{ mmmem(m,dst,n). o
return(dst),
t .
#endif
int memicmp(const void *sl, const 'mid "sZ siie t m}
{ int dif

for (; n-- >0; ((unsigned char *}sl)+ +, {(unsigned char *)s2)++ )
dif = mupper(‘(unmgned char ")sl) tuupper(*(unslgned cl!ar *)51);
if @if !'= )

return{dif);

retorn(0};
void * mimmove{vaid *dst, cunst void’ "sn., size t n)
{ movmem{sre,dst,n);

return(dst);
void *memset{void. *scr, int ¢, size I n)-
{~ setmem(sre, n, t);

return(src); '
} .
mkdir Eix—7BH -= mkdir.cas
H # int mkdir (char *pathname);
e 3

A ¥  int rmdic (char * 'p'at_hlmme}l

R E dich :

- 4 ﬁflkdir{*"ﬁ'%ﬂﬁg|mthname,ﬁﬁ—’i‘%ﬂﬂ EB5 4
“rmdir J8Bx: B pmlmame%";é_fiﬁ | is s LuE it T

* =
¢ RRYHILIEER
* FRRABER

B Bl MBS --HEH R, mkdic& 0,
FERTHMPR B R8, rndiri&[E0,
B RE, P EMTERE-1, HEerrnoffN:

EACCES FoMCETIR
. ENOENT el gk
& W chdir '

BB F

#prapgma inline

#include <usiruiesh>
Hinclude <dirh

#include < joh>

int imkdir(const char *pathP)
{ puchDS_

asin mav sh, 039h
Asm Lbs dx, pathP



ek

asm - int. .021!1

pepDS_ :
-asm je mbdirFailed
i return{d);
- mkdirFailed: . o
return __I0error(_AX);
j T
MK_FP it B — Rt

‘B ¥ #include <dosh>

vold fur * MK_FP(unsigned segunsigned off);
KX E dosh '
# B RFP.OFF

& ML __mkname - mﬁﬁmrupxmmxssmiﬁs, - tmpnam.c
J:: ] B char * pascal _mkname[char '_s, ynsigned nym); '
FAMXH _sdioh |

B RATMPXXXXX SN RHAE.

R ¥

#include <stdioh>
#include < stdioh>
#include <string.h>
#include <stdlibh>
#include <ioh>

static  char template| L_tmpnam};
unsigned int tmprum; . .
char * pascal  ‘mkname{char *s, unsigned num) {
. It no Bulfer provided, use internal template */
if (s == NULL)
s = template;
It A temliorary name is build as follows: TMPXXXXX 38§ ¢/
s = DY

strcat{s, "TMP");

vltoa({unsigned long)num, s + 3, 10);
streatds, ".35%"; :
return (s);

}

mktemp 2 I — M- HE - mi_c'te{np.c
i} #  char * mktemp {char * template); '
B ¥ E dich

W B mktemp{E R —rE—8 4R *ﬁﬁtemplalé,}#ﬁﬁltemplateﬂﬁiﬂi.hku

templatef AW HO P BRFUBFHAZRTRE, RAM—NFE
SEAER, XB, CHEIHLPHFHIEE. —TUNS/IERES.
MAAAAaFTEG, SHXHERER, SERBETICAE, DBRYHAER
ARXHE.
MR 1emplatetJBBEF, mktempiiEltemplateBayMelt; FR, =T 63
X%,

TRl AR TUNIXRE

" EF

#include <dirh>

#include <string.h>
#include <joh>

—181—



char *raktemnp(char "temp)

! register chur o
int ien;
int i, gk Loy

len = sitlentiemp:l
iy den < 6)
return(i);
cp = temp + len - 6
it (strempicp, "XXXXXX"} I= )

return{l};
pi?l =
for i = AL <= 2 i ¥)
{ epfe] = iy
for {j = 'A% j <= CE ji )
{ cpll] = §
for (¥ = 'A% k <= "I" k+ )
{ cpld] = ki
for (1 = "A% 1 <= "2 1+ +)}
{ cpld] = | _
for (m = "A%'m <="Z% m++)
{ cpl§] = my
it {access(temp, 0777) == -L)
return{temp);
\ } .
}
!
1
H
refiitn ]
]
modf JRE G AEERER -- modf.cas
3 $  double muod! (double value,double *ipir);
s M FE mathh
= By fmod
"R
Fpragma iniine
#inclurie <asmrulesh
#inciude <math b=
Ainclude < mathh>
#progma warn -ryl
double modf {(double value, double *whuleP) |
#if LDATA
H5E prish LS
#endil _
asm KD DOUDBLE (value)
asm TEY ax, value (6]
AKIR shi ax, §
asin ¢mp ax, OFFEOh - /* infinite exponent 7 */
asm jnb mdf infinite ‘
£503 FLI st(l) : /* duplicate ST */ -
4sin nush A% f* make a word on the stack */
450 i bx, sp
ann FSTCW W0 {85  |bx]) /* read out the current coatrol word */
4sm moyv ax. OF3FFh
ASIB FWAIT
asm . and ax, S8 [bx] /* mask out the rounding conirol */
asm ne ah, 0ChH /* chop towards zero ./
“sm push X
asm FLDCW Wl (85 [bx-2])
a5m pop ax -
asm FRNDINT /* round to integer ./
asm FLDCW W0 (88 |bx]) /* restore vriginal rounding control *f
g5 ux

pop
asin LES_ bx, wholel
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e

asn  FST _ DOUBLE (ES_ (bx]) /* *winleP = chop (valoe) o

asm FSUBP st(1), st J* fraction = value - chup(nln} ‘,{
mdf and:
#if 1DATA
asm pop ES
#endifl
return; _ .
mdf infinite; /* infinity == rounded (infislry) */

asm LES bx, wholeP

asm FSTP DOUBLE (ES_ [bx]) e

asm FLDZ /* ero = infinity - mfmity */
Asm jmp short mdf end '

}
#pragma warn .rvl

movedata JERPH - movedata.cas
R #:  void movedata(int segsrcint offsrcint segdestint offdest, k
unsigned numbytes);

B ¥ membh, string.h

¥ B movedatapA MLk (sepsreolfsrc)HE Wl aumbytesF 1B B 47 #hk (segdést:offdest) P,
LMY, ARRTRRABRFY, ATHERAMEEEBRAE, novedatadl T B3N
(fan B RERHE A,
memcpy ] UL I RS, ARMERBAR, XEMNERBIFEBRABEN.

& B H T

£ 5 FP_OFF, memcpy, segread

EEF

#pragma inline
#include <mem.h>
#include <dosh>
void movedata(unsigned sreseg, unsigned sreoff,
unsigied dstseg, unsigned dstoff, size_t n) |

asm cld
4sm moy €x,n

" AsSm moy di,dstoft
asim mov es, dsiseg
asm MY sisreotf
asm push ds
asm moy ds,sreseg
asm shr ox,1
asm rep movsw
asm jne mvd end
asm movsh -
mvd_end:

asm pop ds
}

moverel ¥4 ATHI R (cp)Bah—4EER
B %  #include <graphicsh>

void far moverel{int dx, int dy);
JR & £ graphicsh
B B Rmoveto

movetext MRERLFN—MEHEREAH S —TEHEE - mavetextc
)3} B int movetext{iat left, int top, int right, int bottom,
int newleft, int newtop};
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KA E conioh : '

R B movetextE B L dient, top, rightflbhottomE X AYETH P AR B 18 I BIfRIEE
KMRFEE P, FEENHE LRAME (newleltnewtop) .
B 2 PR A v B M AR

& B {H RN, movetextiZlFl; WMRMERY CMBTANLIRET L WHN

XHHE, movetext:&iEl0,

HREE RETABEBPCERATFIBM PCRYSBIOSRENRE.

7 W gettext

REF

#include <_videoh>
#include <comio.h>
int movetext(int sx1, int syl, int sx2, int sy2, int dxI, int dyl) .
{ int first, last, directiun, y;
if (1 validatexy(sxl,syl,sx2,5y2) || ! _ validetexy({dx},dyldxl + (sx2-sx1),dyf + (sy2-sy1)))

return 0;

first = syl;

last = sy2;

direction = J;

if (sy1 < dyl)

{ first = sy2;
last = syl;
direction = -1;

for (y = first; y != last + direction; y += direction)
screenio(__ vptr(dxl,dyl +(y-syl)), _ vptr(sxly), sx2-sxi+1); .
return 1;~

t
moveto HCPER (x,y) -- screen.c
i #  #include <graphicsh>
void far movets (int x,int y);
AR
H £ void far moverel(inl dx, int dy);
B B TE graphicsh
B8 X BNl EMECPBEREN SR,
moveto¥d HAT{ZE (CPYBHME 1z R (xy).
U RECPhEH LB X, EyHio L#shdy R X,
EEE K |
T FTurbo Pascal S.00HBLNFESF
BER¥

#include < video.h>

#include ' < dos.h>

#include <conioh> .

static void near pascal moveto{unsigned *newpos, unsigned *oldpos)

{ DX = *newpos;

il ( DX != *oldpos)

{ BH = i
“AH = 2;
“Videolmt();
¥oldpos = DX;

}DL+ +;

it { DL >= videv.screenwidth)

{ ~ DH# +;
DL = b

}
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) *newpos = DX

movemenis 3 —F iR =~ MOVIMEm.cas

J§ ¥ veid movmem(void *sowrce, void *destin, unsigned lenk

XY o

A & void setmem(wid *adde, int len, char value)s I B & menh

# B movmemiBlenF Y i sourced® I Pldestin, YHRMNEHFFHFEEE, W
IR iy, SRR TEREAATL,

naENr

#pragms inline
#include <asmrlesh>
#include <mem.h>
vold movimem{void *src, void *dst, unsigned len) {
#if LDATA
#ir {defined(_ HUGE )
asm push ds

#endif )
if {{{vold huge *)irc) < {{void huge *)dat))
#else
ES = DS§;
n Tsre < dst)
ffendil
{ f* teavel backward, need to adjust ptes later ¢/
asm std
#sm mov ax, 1
}
else .
{ J* teavel forward, no need tu adjust ptrs */
asm . od .
asm xor ax, ax

asm LD&_ i, SEC
asm LES i, dst

asm ROV cx, len
asm or ax, ax
asm Jr movit

BSM add si, ex /* backward move, adjust pirs to end-1 */
asm dec st

ASm add di, ¢x

asm dec di

movit:

asm test di, 1

asm jz isAfigned

asm jonz done

asm movsb.

asm dec . ox

isAligned; _ _

asm sub si, ax /* compensate fur word moves */
asm sub di, ax

asin shr cx, 1

usm rep MOVSW

asm jonc noQda

A4S add si, ax J* compensate for fimat byte */
asm add di, ax

asm mov¥sh

no(ddd:

dong:

asm cld

#if defined( LARGE ) -|| detined(_ COMPACT )
asm pop ds

#endif

¢
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normalize  RE{LIEH. — thrk.c
B & MERTERR
R8BSRk TR,
EBE A

W 0,
AN

#include <affot.h>
#include <dos.h>
#include < theaph>
#define add'ressat(segmenl) {(void fur*){(unsigned long)(segment) << 16))
static  int penr pascal normalize(clmr far *cp)
{ extern unsigned p
static  unsigned xsize =
unsigned size, result;
ize = 1 + FP_SEG(cp);

size -= _psp;
size = (Size + 63) >> 6; /* Cunvert size to 1K units %/
il {size == xsize) J* Same as currént size, do nuthing */
{ _brkivl = cp;
return(1);
} .
size <<= §;

result = FP_SEG(_heaptop);
il (size + psp > result)
size = result - psp;
result = setblock( psp, size);
if (result ==
Xsize = size > > §;
_brkivl = cp; ’
return(l);

else { _heaptop = addressat{_psp + result);
J* It we fail, pass that back to the onter rontines,
This only happens if we did an exec of a program that
did & keep.  Also, adjust the lheaptop to make future calls
faster. */
refurn{@);

}

normvideo FEERRBEFH -- cofor.c
B #  wvoid normvideo (void);

.EE:- ¥ & conioh

% B Lhighvideo

PEF

#include < video.h>

#include <conio.h>

#define INTENSE 0x{08

void normvideo{void)

{ _videasttribute = _video.normattr;

}

nosound XHAPCIHH -- sound.cas
B # void nosound (void);

KB E dosh

" 8 Hsound




BRKF

#pragma inline

#include <dosh>

void nosound{veid)

/* Turns the speaker off */

{ outporth{ixéi, inportb(0x61) & Oxfc);
} /* nosound */

_open {TH—PXHRATIREE -~ opena.cas
B & #incude <fentlh>
it _open (thar *pathname,int access);

X ¥ ioch
W 8 Ropen
wEF

#pragma inling

#include <asmrules.h>

#include <fo.h>

#include <fenthbh>

#include <_ioh>

int _open {const char *filgname, int oflag)

{ register iat fd;
asmn oY al, 1
asm MY cx, oflag
asm test %, O WRONLY
asm jnz T ready
asm moy Coal, 2
asm test x, O RDWR
#sin jnz T ready
Hsm maoy al, 1
ready:
pushS
asm LDS 7 dx, filenume
asm mov cl, OFGh
aSm and cl, oflag
25 or al, «f
HES (7] movy ah, 3Dh '
A% int 21h /* AX = sopen {DS:DX, AL} */
popDS_
asm jc openFailed
asin mov “fd ux
_openfd[fd] = {oflag & ~ O RUNFLAGS} | O BINARY;
returni{fd); - -
_openFailed:
refurn  10error ( AX);
; — -
open IF—PTXHATERS - open.cas

A ¥  #incinde <fenthh>
#include <sys\stath>
int open {char *pathname,int access{, int permiss]);
HMEEH it _open(char *pathname,int access);
A H#:  int sopen(char “pathname,int access,int shilag,int permiss);
JX 81 £ ioh
" 8 openiTHHApathnameIZBH XM, RS HRBaccessHEABTERE,
¥ opendBifl, accessBME LT IR PHPFEHSTM "N MARLN. 1% P, R
BEMA — . BoAPHRE TR EBBESEH,
F:: B/EixE
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R |

QE:2: ¢

2 R
W RF

O RDONLY MTHATFHRE
O WRONLY  {THATFARE
O RDWR  {TRETHES
2 REFRGFE
QO _NDELAY KR RFHUNIXERE
O APPEND  FEAI, GREREWHHETHTE BRI THERRE.
©O_CREAT IR XA ERE, RREAER WRIARTE, WoIRXHE, A
permiss SRR XHRAER, R chmoa —H
O TRUNC HFEXHQERRY 0, MUEFE
0_EXCL R#MO_CREAT —BEH, MRXHEFE, REHR.
O BINARY  AU5EBARRH LU TN AT
O _TEXT FIxEB RN KT H

G ARO BINARYSRO TEXT, RHEEBER modeiR MENERH XI1TH.

IR TO CREATHHBaccess, BIMEMSYS\stathFE L THN ST RKRH
openty B permiss:

permins{if AEOR
S_IWRITE BRiF
S_IREAD A
$_IREAD|S_IWRITE ®/E R

2F_open, MS-DOS 2.XT, accessBI{IFFRF0O_RDONLY, O WRONLY#MO_RDWR;
EMS-DOS 3XTF, FTLAMATHE:

O_NOINHERIT HRPRAEREFRTNAY
O _DENYALL R R WA
O DENYWRITE HAFEREITFRXH
O DENYREAD ARFEXENFHIH
O_DENYNONE RFR RTINS

FEDOS IXTE— opeailfih, ARFEE—1O DENYoxxil, 38 V4L EMILE
S FEHRANY, '

G E el S aas GF LW Baay 3y eti

sopen f& EA I F A 5E SLBOR

open (pathaame,(access|shilag),permiss)

Haccess, pathnameflpermissiGopenE —kE, shflag—3§%I 3 ¥pathname X M
BIKRUTE, shagBRIOON-S N B share heh B X,

EXBBYE, ZENRIER —ETRMCOY M), THHEOREH LGN
BRAFEE, Eihdn, SOMEE-, #Rernody FHEZ—:

ENOENT RBERTHERNAEY

EMFILE THAXEXE

EACCES Fot TR R

EINVACC FR AR

openfilsopenE FI FUNIXR K, FEUNIXMATH, H R LO_typeBHTs, UNIXRSE

IHEAIBRO BINARYSMOBTHO_cypeBbic .

_openSUiE Al FMS-DOS
chmod closecreat,dup,ferror, fmode(Z M), fopen,lock,Iseek read,searchpath,setmode,write
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#pragma inline

#include <asmrulesh>

#include <ioh>

#include < _iokr>

#include <Tcntlh>

#include <sys\stat.h>

extern unsigned _notlmask;

int open(pathP, oflag, mode)

const char *pathP; register int-oflag; unsigned mode;

/* Open a new file or replace an existing file with the given pathname.
The opened file’s read/write permission will be (pmude && ! notUmask),
unless the file already exists in which case its present mode is kept. */

{ unsigned attrib;

unsigned devstat;
register int Mldes;
if (! (oflag & (O_TEXT | QO BINARY)))
oflag | = fmode & (O TEXT | O BINARY);
if (oflag & O CREATD - -

{ if {{({tiode &= notUmask} & (5 IREAD | § IWRITEY) == 0; .
__IDervor (1); - -
if ((attrib = _chmod (pathP, 0)) == ~0U)
{ atirib = (mode & S IWRITE) ? 0 : 1 /* read-unly */;
}
else
| if (oflag & O _EXCL)

return _ MOerror (e fileExists);
else /* ignore O CREAT il file exists */
*  goto OpenExisting;

/* Are any sharing/inheritance bits specitied ? I so, then we need tu use
_open(), so we must create, close, then reopen it. Since the creation
may be read only mode, but we may needvread-write access, we must create

it with - write access to alow us to reopen for write, and then later

change the mode after a successful open, *
it {(oflag & 0xFD) /* aony sharing/inheritance * %/
{ il ((fildes = dosCreat ((char *)pathP, 0)) < O

returh fildes;
_close (fildes);
gote OpenWithSharing;

else
if ((fldes = dosCreat ((char *)pathP, attrib)) < ©)
\ return fildes;
else
{
OpenExisting;
attrib = 0 /* inhibit _chinod, see below »/
OpenWithSharing:

if ((fildes = open (pathP, oflag)) >= 0)
{ it ( (devstat = ioctl (fildes, 0)) & Ox80)
4 oflag |= O DEVICE;
it (oflag & O BINARY)
ioctl{fildes, 1, (void *){(devstat & Oxitf) | x20}};

else
{ if {{oflag & O TRUNC))
dosWriteNone (fildes);
#if CPM _ctlZ  /* see commentary in file “zapetlz.cas* */
else
if (! (ofiag & (O BINARY | O RDONLY)})
TrimCOZ (fildes);
#endil _

/* set shared file to read-only */

if (attrib && oflag & O0xFY)
{ _chmod (pathP, 1, 1);

}
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}

if {fildes >= )

{ _openfd [fiides] = (oflag & ~ O RUNFLAGS) |
ag & (

((oft  CREAT | O_TRUNC)) 7 O_CHANGED : 0);
) :'etnn fildes;
_openfp  FTFFRE. -~ fopen.c
B ¥ static FILE * pascal near _openfp (FILE °f,
censt char ’ﬁluau, const ckar *type);
WAt RRTAMS
BB HXH.
B EE A SFrENEEHRTAOXHR. treoapenE bl SN,
E#: EPINULL,
nRE
static FILE *pascil near  openfp (FILE *ip, const char *{ilename,
const char *type)
{ unsigned

}

outp
H B
KB#A
A

outpont
A ¥
R E
w
w7 F

#pragma
#include

mode;
it (({fp->Mlags = CheckOpeaType (type, &oflag, &made)) == 0) |{
({(fp->fd < 0) &&
(fp->fd = open (filename, oflag, mode)) < 0);
{ fp->id = -1;
fp->flags = 0
returs NULL;
}
if (isatty {fip->1d))
»fags |= F TERM;
if (setvbuf (fp, NULL, (fp->flags & F TERM) ? IOLBF : [QFBF, BUFSIZ))
{ fclose (fp); T N -
return NULL;

}

else { fp->istemp = 0
return Ip;

t

HERHEARO S
void outp (int portint value);

dos.h
Rinport

WMHEMHBHROS - outport.cas
vaid outport (int port,int value);

dos.h

Kinport

inline
< dos.h>

#undefl outportb

Fsm
asm
asm

}

void outport(int port, int val} {
dx, port

mov
mov ax, val
out dx, ax



outporth
B

Hax
® 9
L &3

WHFPHEHROS — outport.cas
#include <dosh>

woid outperth (int portehar byte);

dos.h

& inport

wid outportb{int port, unsigned char val).

{

asm mev  dx, port
S5 mov al, val
Ak out dx, al

}

outtext’ TR hEF—4FHE

B B

AXRBH
B B
B %
w H

k2.4
&2 &
outtextxy
b
kR
parsfam
i 3

A
w8

B [ {E

AN
BB K

#include <graphics.h>
void far outiext (char far “textsiring);

void far vattextxy {int xint ychar far *textstring);
graphics.h

HHIEREALYNFTSIR. SUFE, FRAAAERAR BRI EFEFE,

outtext 7£ CP 4b% i textstring. {1 K P XA F 77 AR LEFI_TEXT, #AXENER
HORIZ DIR, W CP & x BH5HHA textwidth(textsiring); 58 CP RIFAE,

outtextxy Ff4 E LW (x, )L 1] textstring,

HTESRBILEFERRGENERSTE, MEA extwidth 7 textheight AR

B TR R A,

7E Turbo Pascal 5.0 PHH LM TR

pettextsettings, fextheight

B-1TFHREMEEME

#include <graphics.h>

void far outtextxy (int x,int y, char *textstring);
P, outtext

HHEXUE - ~ parstom.ces

#include <dosh>

char *parsfam (char *cmdline,struct fcb *fchptr,int option);

dos.h |

parstnm 4347 cndline BEEAS T, AXAMSIT, MEI—XHE. A NFLH(ETHS

#, XHLENTBRL)WHED ibpt: FIEHFCB P,

vption B2 DOS MFAG AT ALRBNE. &F XH4ERTHTEAEE, L%
CMS-DOS B EX T PEXEGAR 029 B R,

ERMAH—A THLSE, parstom EEHFRRIAFZEHFHOEH. MRESFIE
fReE, parstnm E[E] 0,

Ri& AT MS-DOS

#pragma inline
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#include <asmrulesh>
#include <dos.h>
#include <stddefh>

char *parsfam{const char *cmdline, struct fch *fcb, int opt) {
#if (LDATA)
ES = DS;
#endif B
pushDS_
asm LDS si, cmdline
asm LES_ di, fcb
asm mov al, opt
asm moy ah, 2%
asm int 11h
popDS
asm cmp ~ al, (fth
asm jne parsret
return NULL:
parsret:
#if (LDATA)
Asm moy es, Wi(cmdline)
return (char .es *} §I;
#else - -
return {char *) SI:
#Fendif -
H
peek REFMMAT - peek.c
A int peek (int segmentunsigned offset);
HIFCEN
H i char peekb (int segment,unsigned offset);
JR B £ dosh

i B peek A peckb Ky i1 segmentoffset 1 EHFEIER T,
DRERARLABRE QYT dos.h B, MENRAIESHNT B AIEARD, !!ﬂﬂ?ﬂ
HEE dosh(HERBET, BHERT #undef HBIES), MBRBERTRRE,
B {H peek 0 peekb E[MIFFHEM AL segmentoffset FYME, peek EE—F, T peekb i&[E—FT,
nBEYE  SERT 8086 5,
-3 W harderr, poke
HEr

#include <dos.h>

#undef peek #undef peekb

int peek(unsigned segment, unsigned offset)
ES = segment;
return(* {int es *) offset);

}

peekb OFTFRERATT - peek.c
H ¥ #include <dosh>
char peekb (int segment,uusigned offset):
B R £ dosh
R B R peek
KBEF

char peekb(unsigned segment, unsigned cffset)
{ ES = segment;

retorn{* (unsigned char es %) offset);
'



perror RGMRMA «~ perror.c

I
A
® W

& B
BE:21:3
3 &L
WA F

#include
#include
#include

void perror (¢har *string);
stdioh
perror ITEIERAY BLH stderr 1, ﬁrﬁf;ﬁﬁ*ﬁﬁﬂm!ﬁﬂﬂ%ﬁﬁ
BHERITHBH string, BERERE, AGREM T ermo AMEE. BSRRIT, BT
RABBFLRENFHB,
HRTEEERRR, FRFRERIETE sys erctist PR, erono TGRS T4 L&
RN RSHFHE, ZFEMFE T RRERITR,
sys_nerr WANEAFHADE,
HTEHEENER, 7TH /A X ereno F sys_errlist 4580,
7
EHF UNIX R4,

eof

< stdin.h>
< stdlibh >
<errnc.h>

char *sys errlist|] =

h

*Error 0%,

"Invalid function number”,
"No such fite or directory”,
“Path not found®,

*Too many open files®,
*Permission denied",

"Bad file number”,
*Memory arena trashed’,
"Not enough memory”,
“Invalid memory block address”,
"Invalid environment®,
"Invalid format®,

"Invalid access cude \
Invalid data",

f,

"No such device”,
"Attempted to remove current directory”,
“Not same device”,

"No more files",

"Invalid argument”,

"Arg list too big",

"Exec format error”,
"Cross-device link",
0,00 00,

0,0,80 0,

"Math argument”,

"Result- too larpe”,

"File already exists"

int sys_nerr = sizeof sys errlist / sizeof sys errlist[0);
void petturiconst char *s)

{

}

pieslice

char *cp;
it {errno < sys nerr && errno > = {)

cp = sys_errlist{errno];

else

= "Unknown error";

fprmtf(slderr, “%s: %s\n”, s, cp);

L2 1}

K B #include <graphics.b>
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void far piesiice (int xint yint stangle,
int endangle,int radius);
K 8 % graphics.h
® B Rar

poke TFEM—-EEFRET ~- poke.c

B $#: void poke (Int segment ,int offsetint value);

HXEY

H &  void pokeb(int segment,int offset,char value);

F B % dosh '

Bi B poke IBBER value FERITFHE AT segmentofiset £b,
RN, WREYT dosh, EFEHEATIRYBARBOEER ORIEH
B dosh(BBABET, BHFAT #undel HIR), HRABHWFRE,
pakeb 6] poke $2iE, RETHENRE T valve MAR— B,

EME X

gl JEAT 8086 R

2 R peek

BEF

#include <des.h>
#undef poke
#undefl pokeh
void poke(unsigned segment, unsigned offset, int value)
{ ES = segment;
¥ (int _es *) offset = value;
}

pokeb FAH--PTATEHFRART -- poke.c
A B #iaclude <dosh
void pokeb{int segmentint offset,char value);
B R E dosh
#W B Ropoke
W EF

void pokeb(unsigned segment, unsigned offset, char value)
{ ES = segment;

¥ (char _es *) offset = value;
}

poly HRIEBN~*—1HEHK -- poly.cas

A ¥ double poly(deuble x ,int n, double cl));

B R 7 mathh

B B pely FENa KB xFWR, R cl0), cli)cinl, Wn=4FEBHEFTAY:
cl4fx +c[3]x +c[2]x +c[l]x+cil}]

& [ {H poly IREIHTE x HEMA,

AHRM ERAT UNIXER

BEEF

#pragma inline
#include <asmrulesh>
#include <mathh>



#include < mathh>

#include <etrno.h>

#pragme warn -rvi

#pragma warn -use

double poly (double x, int n, double ¢ {])
{ unsigned w;

ister SI, DI; * prevent the compller-making ~ts OwE Npagy *
;iglll FLD DOUBLE (x) / Kine " 7
ast ooy si, n
asm mov e, 3
asm shl si,
asm or si, si
asm jl ply_domain

asm LES“ bx, ¢
asm FLD DOUBLE (ES_ {bx+si])

asmi jz short  ply_end
ply_loop:
asm FMUL ST, ST(I}
asm  sub si, B :
4sm FADD DOUBLE {ES_ [Imx+si})
asm g ply_loop
ply_end:
asm FXAM
ASHN FSTSW W0 (sw)
asm FSTP ST /* discard ST(1) */
aAsm moy ax, sw
asm sahf
asm jc ply_range
return;

ply domain:

asm mov si, DOMAIN

asm jmn short  ply err

piy_range: -

asm mov si, OVERFLOW

ply_er::

asm FSTIP ST /* discard ST */

#pragma warn -ret .
return_matherr (_SI, "poly”, &x, ¢, HUGE _VAL);

#pragma warn ref

#pragma warn vl
#pragma wara .use

pow JE¥EFE x - POW.CAS

i #  double pow(double x,double y);
M OB E mathh

i B W exp

N

#pragma inline

#include <asmrules.h>

#include <math.h>

#include < _math.h>

#include <errpoh>

#pragma warn -rvi

#pragma warn -pow

#pragma wurn -use

douvlle  pow (double x, dsuble y)

{ doubls temp; /7 also used as a G4-bit integer */
unsigned SW_Y; /* status-word from testing y */
char negate = {; /* boolean, negate after expl) ? /
register 8L /* prevent the compiler using 51 */
HEM FiD DOUBLE (x) '
asm mov bx, 7F¥Uh /* mask just the exponent */
s mov ax, x 6]
asm and ax, bx
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asm iz -pow_ofZero
asm cmp ax, bx

asm je pow oflnfinity
ash FLD DOUBLE (y)
asm mgv ax, y [6]
& and ax, hx

asm jnz templ

asm jmp pow_toZers

templ:

4sin cinp ax, bx

asm Je pow_toInfinity

asm jmp pow normal

F At Special cases 1ol

/* Raising any number to infinity is treated as a range error. ./

pow_telnfinity:

asin FSTP  DOUBLE (temp) /* propagate Y thru to result */

85 jmp -short pow_discard
/* Powers of infiuity are range errors. */
pow_ofInfinity:

asm FSTP  DOUBLE (iemp) /* propagate X tbru to resplt */
asm mov ax, y[6]
assn or ax, Ax
asm jge pow overflow /* jump if exponent nonnegative */
asm ‘mov si, ONDERFLOW
temp = 0.0;
asm Jjmp short  pow_complain
pow_discard:
ssm FSIP ST J* discarg X */
pow overflow:
asm Moy si, OYERFLOW
45m jmp short  pow _complain

/¢ Powers of § are (EDOM, 1, 0) as Y ranges over (negative, zero, positive).
pow_ofZero:

asm FSTP ST /* discard X ¢/
ETT moy ax, y [6]
ASm or HX, ax /* was Y positive ? ./
asm iz pow ero
asm mov si, DOMAIN
asm e pow Iz
temp = HUGE VAL;
asm jmp short = pow_complain
pow ze
T temp = 16

pow_complain:
return _matherr { 51, "pow”, &x, &y, temp);
/*  return zeru. */ _

pOw zepd:
- asm FLDZ
return;
/*  Arrive here if Y is zero. The zero’th power of any number is 1. *f
pow tofero:
asm’ FSTP ST(D) /* discard ¥ */
ELT FETP ST /* discard X =/
/*  return one, %/
A5m FLD1
retur;
sees Engd of Specizl Cases s

/*  If arrived here then both x and ¥ seem to bhe ordinary nembers. */
piyw_normal:

Asm FCLEX

asm FRNDINT

asm FSTSW W0 (sw_y) /* is Y un integer =/

asm FWAIT

asm test BYQ (sw_y), 20h /* precision error if not */

Asm i paow integral

asm FSTP ST /* discard Y */

/* Arrive here il the expunent exceeds integer runge ur if it contains
a fractional part. Calculate using Log and Exp functions. Just
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PR

x is on §7-stack »/
pow_fractional:
asm sub sp. 8
asin mov bx, sp
asm FSTP  DOUBLE (SS_ [bx])
asm call  EXTPROC (log)
J/* arg is > 0, so fog cannot fail %
asm FMUL DOUBLE (y)
asm moy bx, sp
asm FSTP DOUBLE (S§_ [bx})
aEm call EXTPROC (exp)
if (negate)
{ AsH FCHS

}
asm add sp, 8
return;
/* M srrived here then Y is some integer of up to 64 bits and bas
been copied to temp. Y is ST(0), X is ST(1), AX is exponent of Y. */

pow_integral:
asm. moyv cl, 4
asm ror ax, ci
asm sub ax, 3FFh /* remove the bias -/
asm cmp ax, 63 /* AX = n, the exponent */
asm ib pow truelntegrat
asm  FSTP ST(B) /* discard Y */
Asm jmp short  pow_fractionat
Fd The shift-and-add method is not accurate for extreme powers since
round off errors are magnified, However, we cannot simply ¢all for

evaluation like fractional powers because X may he negative and
fractional negative powers are treated as exceptions.

pow_truelntegral:

asm cmp al, 12
asm - jb - pow_shiftAndAdd
pow_unsafeRange:
asm FISTP qword ptr (temp) /* store an integer copy of Y */
asm test BYD (x [71), 80h /* X less than 0 ? ./
AS jr pow_fractional /* X not signed, so no worry */
asm FCHS /* make X absolute */
asm test BYD (temp), 01h /* odd or even ? -
a8sm jz pow fractional /* even powers are positive */
/* If we arrive here thes X was negative and Y was odd. Calculate with

abs(X) and then negate result.*/

negate = 1;

asm jmp short  pow_fractional
/* Arrive here for modest infegral powers of any number. We must also

check for overflow, by making a worst-case check on log (X"Y). If
it has a potential to overflow, then we use the exp(log()) method.*/
pow_shiftAndAdd:

asm mov bx, x [6]

asin sh) bx, 1

asin sub bx, 7FEGh /* BX estimates log2 (X) */

asm mov dx, bx

asm xchg cX, ax

asm inc cx J/* 2°CL is max possible Y */
asm shl bx, <l /* miltiply BX by max Y */
asm sar bx, <l

asm dec X

asm xchg ax, cx

asm cmp hx, dx /* did BX lose any bits ? */
asm jne pow unsafeRange

asm FLD ST (1) /2 =X ./

asm mov dx, ¥y [4] . .

asm mov bl, ¥ |6]

asm and bi, OFh /* most signilicant nibble */

asm and dl, OF0h /* DX is the next 12 biis */
asm or dl, hi

asm ror dx, cl /* top 16 bits of fraction */

pow_iWwhileBit:

asm dec al
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il pow maybegume _
asm FMUL ST¢B, ST(O *P2*=12 ./
‘asm shi  dxy 1 :
asm jne pow iWhileBit

asm  FEMUL ST, S¥3 *Z*=X ./
asm  jmp  short  gow iWDikeBit
paw_maybelawrse: .
asm FSIP ST f* overwrite Y ¥/ .
asm test BY0 iy 71), 80k /* was ¥ a negative power T */
asmn FSEIP SI(L) /* overwrite X *f
A5 pow_iDone-
A5 i3 .
asIn FDIVYRP ST(1), ST J* if so, invert result. */
pow_iDooe: :
retoym;
}
powlC HENEN 10 ~ powiQ.cas
B  IE double powil(int p); '
B A A mathh
B A Rexp
BRKF

#pragma iuliss

#include <asmrulesh>

#include <mathh>

#include <_math.h>

#include <errmeh>

#include <stddef.n>

typedef unsigned short int extend [5]; /* 80-bit constants */
static  const  float ebto? [8] =

§ 1, Lel, le2, 13, led, Le5, 1leb, led,

B

/* Exponents > 4932 become infinities. Expanents < 4932 become 0. */
static const  float el Lle8;

static comst  double el6 Lels;

static  const  extend 32 {6xB59E, 0x2BT70, 0xADAS, 0x9DCS5, x4069};
static const  extend edd {0xA6DS5, OxFFCF, (xiF49, 0xC278, (x40D3};
static const extend el28 {0x2CDF, Ox80E9, (x47C9, 0x93BA, Ox41AR];
static  const  extend €256 {OxDESC, x9DF9, 0xEBFE, GxAATE, 0x4331};
static const  extend o512 {0x91C7, 0xASQE, OxADAE, 0XE319, Ox46A3};
static canst extend el024 = {0xOC17, Ox8175, (x7586, 0xCY76, Ox4D48};
static const extend 2048 = {IxSDES, 0xC53D, 0x3B5D, OxOESHE, (x5A91;;
static  const  extend 4096 = {0xU79B, OxBA2Q, 0x5202, OxC460, GxT525});

(TR T L TR TR T TS T TR

static  const  float eINF 1.40/0.8;
#pragma warn -rvl
double powl® (int p) |
#define MAX 87 EXP 4932
#ifdel __HUGE_~
asm mov ax, seg eDto?
asm movy ~ DS, ax
#endil _ '
ol Take care of all the easy special cases up front. -*/
asm moy ax, p
if ((nti AX < -MAX 87 EXP) /* Extremely small -> Zero s/
{ .
asm FLDZ
asm jmep pl0_end

if ((m:)_a{«x > MAX 87-EXF} /* Extremely large -> [Infinity *f

asm FLD FLOAT(=INF} -
#sm jmp plf end
d -
if ({«im)_{ == () /2100 <> 10 s/
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A5m

asm

/f*asm  mov
S5m Jnl
pi0_abs:

AsSm . mov
asm and
aAsm shl
asm shl
asm Fl.‘f)
asm shr
asm shr
asm shr
pl0_maybes:
asm shr
asm jot
asm FMUL
p10_maybelé:
asm Jnz
asm jmp
keep_going:
asm shr
asm jnc
asm FMUL
p10_maybe32:
asm shr
asm jnc
asm FLD
asm_ . FMUL
pl0 maybe6d:
asm  shr
asm jne
asm FLD

. ASmM FMUL
pl0 maybel28;
asm shr
asm Jne
a8 FLD
asm FMUL
pl0_mayhe256:
asm shr
asm jnc
asul FLD
#sm FMUL
pl0_maybe§12:
asm shr
asm jnc
Asm FLD
asm FMUL
pld_maybelQ24:
asm shr
asm jnc
A5 FLD
asm FMUL
pld maybe2048:
asm she
asm jne
asm FLD
asm FMUL
pl maybed(a:
asm shr
Asm jne
asm FLD
asm FMUL

pl0_checkSign:

FLDY

%mp pi0_end

ax, p*/
ax, ax
pl0_abs
ax

si, 7
8i, ax
si, 1
si, 1
FLOAT (eOto7 [si])
ax, 1
ax, 1
ax, 1

ax, 1
pl0- maybeld
I-‘LO'AT- (e8)

pl0 Eﬁ:c

ax, 1
plt maybed2
DOUBLE (el§)

ax, 1
P10 maybetd
LONGDOUBLE (e32)

ax, 1
pll maybel28
LONGDOUBLE (£64)

ax, 1
pl0 inaybeli6
LORGDOUBLE (£128)

ax, 1
pld maybe$12
LON(;DOUBLE (e250)

ax, 1
pld mayhel(24
LONGDOUBLE (e512)

ax, 1
pll maybel(48
LORGDOUBLE (e1024)

ax, 1
pil maybed(96
LORGDOUBLE (e2(48)

ax, 1
pll checkSign
LORGDOUBLY. (e4096)

/% optlmization; skip if all doue */



dasmi tesi HY1 (p}. S0k

Asn j pH end

/* 10%°(-ny = 1 / Hi", so we need the reciprocal of §OS, */

% FDIVR  FLOAT (elito?) /* TOS = 14 / FOK »/

/* Nov the vadc: 10 s on 708, ¥/

plh_end:

refueh;

i

#pragma warn s}

~printf AR A RS R - printf.c

H # apt printf (char *format,.);

@ nt cprintf(char *format|argument,... |}

H it fprimtf{FILE *siream, char *format|, argument, ...J):
int sprintfichar "string, bar “format|. argument, ...}};
int viprintf(FILE *stream, char *formar, va_bst param};
int vprintf(char *formal, va_list paramj
int ysprimtfichai *strutg, char *formst, va_list param};

B A& stdioh

W R Lprintd BRI S A 0 A,

* ESHEREER (AN format 550 ) B F B (Format string)
* R FE RS S AR LR AR I AE argument B} vi_lst param
FERE) .
WEGEEEND T80 RS 0w
printf 1 vprintf 48 1 15 9] stdout
cprintl B £ E BTG
HETP . priott RECFIEES 5b M HFH (BERVH—T) . ITABEBRIFCNLS
j- % '
fprintl M viprintt 15 A FEE W F,
sprint{ Hl vsprindt 058 ) BB EAER B — 1 F /S
P0-1~...printE o BN o EORR o HEAT B R SUILBIE S (prindt, cprintf fprintl § sprintf)
HEZAHE Goprindatprintt # vspringt) M— 5B SN EFBSERL LAGE 38
vo.printf B R ..printf g9 B A T, ‘
ARHELHER, B va. 88 L,
TR . printf BEPE—~ /2
printf B8 XD stdout
cprintf AREE BTN E
tprintt RS RS E B streamn
sprintf B ETIL S FHEKANFERR R, AP VERR string 1 84 BRI
FCFH&,
vprintt [ printt 48{il, BREM va_arg FEHE va list param PRI BH
viprimtf [ fprintf B, SUREA va_arg FEHAY va list puram PEZEK
vsprintf [ sprintf AL, R ETM va arg BEEH va_list puram PERES
ST {E R vprintt 8955, & W..pringd
L BRFHE,
87 ..printf ERFA PR FRBE TEH BN ESL, BNGHEIENR,
HFRE, BANEBOSMEME, B, BREFV RN, ©F kRN
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M. TEBEH EABAFERY) Hriank,
B FAFE RO EMAE R 805 M plain charvacters) F1 8 8 38 K cconversing
specil'lcalion)ﬂfl$$}$:
W f R R FAE BTN,
KRB TFMEBHRPREY, FHENETEXE.
2. R,
printf BB A AU TAER:
% [flags} {width] [.prec} [F|NiLIL] {typel
B -HBEoRUE SN G, B ERERF R

*  dEEREREF R {Bags]

* EBEHREHRE |widitha |

* O EERRAOINE R T |.prec)

* WREBHRARKEESH LEIN L
* WRERITFH [type)

3. AR BHIRAENTB RS
ELFR AR R DT R BNFER, ARG ARRR LA AT,

—

FRRIE R ERBiE AR 4

flags WENF, HAFS, MG, BT /AR TS BHMEE

width W FANMSGME R IR

precision HWEFEFRCN, ¥ TYEE, NI NFIE

size WRGEHEFA (N=IEIEH, F-ITEs, n=88%, =&
BRI

4. _.printf FERBRIF
FEF H..printt B RZERIF R, Frik MM A BMSRE S,
BYPFHRYVGFERARERENARETH, BERET, WHEE MU AR
B AR TEEN. FREERFARERTEEFEEN piarisd, #
BETE:

KRIFH HASY 5 i #a
d B GiEGR i L
i LT WS TS
o 84 TS AR
u B p s i o1
x L5 TS A
(Fabedet)
X H¥ FFS AR
{BABCHEY)
t Eak 122 5 [- | dddd.ddddps i FH ST
e A A H1-10.0ddd ¢ |+ /- HABERFEBHE
2 : JE B EEMNERE R XNHNSE, B



FR/NERTE LR

E MM Rlefell, RBMERTMMN
c BEY g, SBMRRaY, FERTHRE

: PR
FH BT
FH® WL F ARSI
AR BRI

% *x Wi eF N

p

bk
femBNeiks CENCESFHOIIEFILRA
2 AR TATA S
12 EHA RS A
MR BATE A XXXXYYYY
Fas gt . YYYY (RR M)

5. ¥t
T&

P R A TR — SukE

FH i
eHE SYMEBARR, Hp.
e ENEAWR— T
*  PEEEANFETESTRE
* FEERed=u¥ :
f ERERBRAWER, Hb: I REEHEFIUBRTRE GRS
EIETHE)
G SR Lle ETrin i HE IS W B, RFTA TR T RMER,
AE Y LR RA AN
MBHRF I N, SWeRARR GRRERE) Bl NIRRT
HHRG, BPLIERTSE., BT YR BMNERERECHTHIHE
Z—HAEA:
<a> K THE
<b>/MF-4
xBRX RFER, Fhabcde MHMERME H: T X4, FHABCDE
HFT BB ER L P,

6. IFEFH: _
BEFHANRS(), NS8(+), HS@HER, T TLULHEERFMES B,

P g Tm

GRENF, BN, ERBEME, SREMF, EHASRE
%,
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+ WRSNWER, SREUMSRAEHK
TR MRENERE, WEUSHRENG: RENRSTL.
# HESHLIEHRARR, LTX.

E¥: nRENSBNSREE, nS{k.
7. EEHR

WRHF SHFEHORRBTFH—LERN, HERERHBN )™ LI TER:

23 R #SER
¢,5,d,i,u T¥EH
0 Gﬁﬁl‘!‘ﬂli?gﬁjargﬁlﬁ
x#X GO BERTETERargiTHEREAR /MR, B
FEAEUEEF
e. EXt HFE. —BHENT, HEYS/NSRERNTN, AR
B
g G FlefEAR, REALHERERT
8. WAERH
KHEERFRERLENRAFETE,

NEAMMIrEEE: EEFEATEMEFFReR@ENER—ES*)., R
ARSI RERRE, WATOTISN (LA HRRMGHFRRE.
H PR R AR N F AR ER B AR, DRERSHERAT
&%, MFEEY RIRAIHRRSEROGKE.

T TRAT WLREYH

n  EAWGToRN. ORERES Tl FA,
WS (EHRE U7 mEH, HIRE,
EHFEHIRE) '

On  EAHdHDFR, MRERES T tFH,

- AHRE.
*  BUREUHFARESERN, ELESASMAE.

9. BEIERA
MERAMBRALUAOI,, AURIEMIRARERRE, FARERREH,
WERRAETHEE &R - TS REEFE AT 29%%,
REFES(WEARESS R, AAPHT 3] BN EEismaE,
WHESERAREIMEINY, URESEOFARREEST, AGENESY,

WA WHREER

X Fdi0uxX3ER, ERE{E=1
X TeERER, &{H=6
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MTe,GRE, SREM=FHAUNF
MTSHN, REU=HHE— 2T

- MTCXRE, XEW

MWTFdiou xR, MEBREEN T ENER, FRENHK
]

Mt FHEN AR ORELE T ¥, Wik
HEFR&A (RBRBENTTE)

SUERAMER, LRELPERX

SHRBE.
HRTrH PR R ()T R R
di MERE LR T HFER
ou LWASHOToi NFEN, Wi
xX T UBABNE FoMRTFE, MEAEEN,
e,E- 2RSS AT ENENL, BN FHEA.
&G 2EE RS R RETF
c ek bR 42
s »ERRERE T ol FH
10, 3 A BEAEITAF
BAKEENE (FNWED SEUTHRASKACE:

F= 5§

N=35384t

h=4R

1=K BE

WA AR RH(F N b DR, prindt BN 3 B FRA SO BIBA B, F N
RAFRABEAIEF%pTos,%n), h LA FHA args ARFHWE (BMAFQ

2,

F i N SPEHBFERA arg. i@H, T %p,%s B%s ¥k, arg BTFHBIAGRAE K/
e, "FER B ag R ONFORS B arg EHKH" .

h AR RS ASROERE I/ L ATREELoux ORER B Ll

) G, h RA TR, b # TFF R )3 IKEHRI(p.a) IR L M,

A AT ZPMET
F §ﬂ};lrﬁifﬁﬁ

N BROHIEEE

h BRHEEE (Rdiouxinx)
1

BRORKER (Hd,iouxX)
BEAHTHER (e ELgRG)

B B—RENE O AT, sprintt FIETFN, El, &Rl EOF,
a#Y  BX printl,cprintffprintf A sprintf FEH T UNIX RE

04—



£ Kernighan 1 Ritchie Bp#E X,
vprinttviptint! M vsprintt FHTF UNIX R&
7 Kernighan # Ritchie BPRAF L.
£ B ecvt,fread,pute,puts,scanfyva...
R FE
#include <stdio.h>
#inclade <_printhh>
#include < _stdivh>
int cdecl printf(const char *fmt, ..)
;; return _ vprinter ((putnF *)_ fputn, stdowt, fmt, _va_ptr);
putc M —FHHRAP
A ¥ #include <stdioh>
int putc{int ch FILE *stream);
B  int fputc(int ch FILE *stream);
iz # int fputchar(char ch);
int putchiint ch);
int putchar {int ch};
int putw(int w,FILE *stream);
B R E stdioh
# W pute R—IRFH b ABUSEHBHAE,
putchar(ch) & —E 3 & putc{chistdout) I FE,
fpute 5 pute 2541, HETEWE ch B E MO &,
fputchar ¥ ch ¥ stdout fputchar(char  ch)}3E 4T fputeichar stout),.
putch i £ F7F ch B BEHIS.
putw 5 H BN w BIE I stream, ERETRRFE X HPHFTH .

B [ {H  ALzhit, putc, fpute, fputchar F putchar BEIFFF ch, putw REIEK w, putch {2,073

fol,

FESR R T, BE putch $R34 ST i B FRIR ) EOF, puteh 47280 T

B EOF BR— 7S8R, WIZH ferror IR putw G 5E K.
THEYE A RFEERERET UNIX R4, potc #1 putchar 8 Kernighan 1 Ritehie Jidrag ¥,
% K ferrorfoper,fread gete,printf.puts,setbul

putch WMHFAEEHE -+ puteh.c
A #:  int putch(int ch);

K & conioh

i BH K putc

BEF

#include <conioh>
#ifdel OLDCONIO
#prapgma inline -
#include <dosh>

int puichiint ¢)

{ DL = (unsigned char)c;
“AH = /* putch */
geninterrupt(0x21);
return o
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#else

#inclode < video.h>

int_putch(int ¢) _

{ return __cputa{{char*)%c,1,0);

}
#endif

putchar MHFRHHRSR
A & int putch(int ch);
X 3 & conioh

® W Qpu

putenv HESRFFER M TR S — putenv.cas
M int putenv{char *euvvar);

J B X sudlibh

" B R getenv

nEF

'#pragma inline
#incdude <asmrulesh>
#include <stdlib.h>

extern char **environ;
extern qunsigned envSize;
int putenv(const char *nameP)

§ char **envh;

J* Compute nameP length and remember first character */
wsill LES di, namel

#1f (LDATA)™
asm moy ax, ES
asm or ax, di
#else
ES = DS;
asm or di, di
#endil
asm Jt BadPitEnvExit
asm mov ah, ES  [di]
asm maov al, =’
asm moy cx, -1
-asm cld
asm repne  scash
asm not cx
asm ded
asm jz 'BadPutEqunt /* CX = VarName length */
i Look for nawelP in*environment array */
#it HUGE _
asm_ mov . di, seg environ
asm . oy DS, di
#endif .
gsm  .LES “di, DPTR_(envirun)
#if (LDATA)™
asm moy ‘W1 (envP), ES
SRt moy bx,-ES
asm or bx, di
#else o
asm or di, . di
Feodil
asm mov WO (envP), di
asm Jjnz _FirstVariable
/* I no match gan he found, return -1. */
_BadPutEnvExit.
asm moy- ax, -1
asm Jmp PutEnvExit

/* Does the lirst character match 17 */

_zm“



Next¥ariable:

am - add Wl) (amcl') W
asm LES
- FirstVariable:
asm LES di, ES [di]
#if (LDATA)™ -
asm mov bx, ES
asm or bx, di
#else
asm or di, di
#endil
asm iz - YarNotFound
asm mov al, ES_ [di]
asm or al, al /* ™ terminates environment */
asm i VarNotFound
asm cp ah, al /* compare first characters */
asm jne NextVariable
asm mov bx, ex
asm cmp BY0 (ES_ [di+bx}), '=*
asm jme NextVariable J/* must be followed by '=' */
/* Yes, so compare the vemainder of nameP */
pushDS _
asm LDS_ si, nameP
asm repe cmpsh
popD$_
asm xchg ex, bx
asm jne Next¥Yartable
/* The entries match names. Reptace the old pointer with the new. %/
YarFound:
asm LES_ di, ¢ovP
asm mov ax, WO (nameP)
asm moy WO (ES_ {di]), ax
#if (LDATA)
asm mov ax, ¥l (nameP)
asm mov W1 (ES 1di]), sx
#endif -
Asm jmp shaort GoodPutEnvExit
/* If arrived here then no matching name exists in the table. A new */
. ¢ entry must be made. [s the existing table big enough ? */
VarNatFuund
asm ° mov bx, Wi{eavP)
asm sub bx, Wi{envirun)
asm udd bx, dPtrSice
asm cmp bx, _envSize
asm jb Append
/* The environmeni table is full. It must he enlarged by copying to */
Vi a new memoery block. *
asm add bx, 4 * dPtrSize
asm push hx
asm call EXTPROC(malloc)
asm pop o
Asm maoy di, ax
#if {LDATA)
asm mav ES, dx
ASn may b, ax
asm ur bx, dx
#else
ustn = push DS
asm pop ES
asm or di, 4i
#endil
asm jz BadPutEnvExit
asm xchg X, envSize
asm push o ~
pushD$
asm LDS " si, DPTR {environ)
nsm shr © ox, 1 -
asm rep MovSW
popDSs
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O LIS HHC A, W {papviren)
XL R LAY -

pail W oda, W1 femvivan)

o ci b fx

3 ._-_.;

tn it rukh EEY

Safrs o EXTRPROC free

Al ara wp. dPtrstse

2N TH By by

#* 1f arrived here thea BN poriats Lo the licat uoused tible slot ./
e aird e sew ente ix to Be appemied The append is done “/
B Bocopving e final pointer (o the empty stringy up */
R eie phwe and inserting the niew string v s place, ~/
- Append: . -

AT LEs i, DPIR eprviron)

asm may  ax, W0 (nameP)

ey whig ax, Wi (E8 - Tdi+ hx-dPteSize )

An Moy Wi (ER tdi+Dbx)s, ax

#it (LIATAY )

FINE i ax, Wi (namnel) :

FEY: why ax, W1 (F§ 1di+ hx-dPusSizeD

asm mov Wi (S [di+hxf) ax

#endif :

CondPutEnvExit:

Asin xur A, @Y

PutEnvExit:

returnt_AX);
]

putimage ERVBLEEF—1TLER
H ZF  #include <graphics.h>
vaid far putimage(int wint yyoid Far *bitmap.
int op);
B R E gruphicsh '
jL=2 B W petimage

L

putpixel ZIETLEFLEH—-EX _ /

i # #inchude <graphics.h> '
wid Tur putpisel(int x ,int y,int pi:_telc_t_ﬂur]:

R graphics.h a

=1 B3 W petpixel

puts E—FARERE o © - puts.c
H # it puts(char *string);

YA void cputs(char *string);

Ml it fputs (char *stringFILE *streamj;

B R {E stdinh {fputputs)

© conioh {cputs)

W B pusERLUETF ARG BRI string PHRES R stdout P, 300 E¥ITH
cputs BRI FRAEGTHR string PSS &, TR EBRATFH, _
fputs & S F RAGEHF B string HIEE LWL R stream , T HLEET1.

il @ BRATEIhES, puts M fputs BERGEFMH FUER EOF,
cputs FEE{E

AN XEREERT UNIX.RE, T kernighan fil Ritchie -‘{-S'Pthﬁ T fputs,
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# R ferror, fopen, fread, gets, open, printf, putc
-

#include <stdio.h>
#include <stringh>
#include < stdio.h>
int puts (const register char *s)

{ if (_foutn (s, strlen (5), stdout))

return EOF;
} return {{(fputc (\n’, stdout) != "\n’) ? EOF ; "\n");
puttext MXHEMFHE L AHHN - gptext.c

| 1 B int puttext(int left,int top,int right,int bottom,
void *source);

K ¥ ¥ conioh

i B I gettext

¥ B F#include <_video.h>
#include <conich>
int puttext(int left, int top, int right, int bottom, void *hutter)
{ int y, size;
size = right-left+1;
for (¥ = top; y <= bottom; y++)
{

screenio{ vptrileft, y), bufler, size);
{char ®bhuffer += size®2;

retyrn 1;
}
putw B—FFHFLEDRP - putw.c
)iz #  #inciude <stdio.h>

int putw{int w,FEILE *stream};

JR B stdioh
% B & putc
BEF
#include <stdioh>
int putw(int w, FILE *fp)

{ if {putc(*({unsigned char *)&(w)), fp} '= EOQOF)
if {putc(*((unsigned char *)&(w) + 1), ) 1= EOF)
returniw);
return{LOF);
!
qsort {WAREHFFAEETHF -« gsort.cas

H B void qsort{void *base,int nelem,int width,
int (*fcmp){));
& & #F stdlib.h
i B qeort TET “PEORET REREFEEE. TiRTEEIRMAA S E (8 LR
O fomp BT . WERARITRETHIT.
¢ base HEMHHFENEREE (B0TTR)
*  nelem BEFH TR
* width RUFHHEMNFHEITERE
*femp HRBRNEDHAEH eleml  elem?2, HATEEBRTRMAIEE,



B B RO A B (*elem] F%elem), HHBLLEER, EE B,

s fempi& i
*elem] < *elem? BH<0
*eleml = "elem2 0

*eleml > *elem2 B

EHHTRF, NM(OFERRERSHEFOIFD, ZHARKERUTRZWHN: @
B, XAFHSC)BREREHERFENFNG, DITRURELNTRZSE.
& Bl f  qgsort FEMEE
HEME ERT UNIX RE
# L bsearch Isearch
BREF
#pragma inline
#include <asmrules.h>
#inclade <stdlib.h>
typedef int cdecl comparF (const void *, const void *);
static  comparF  *Fcmp;
static  ubsigned qWidth;
void gsort (void *baseP, size_t nElem, sire { width, comparF *compar)
{ if ((qWidth = width) == 0) return;
Fcmp = compar;
gSortHelp (baseP, nElem);
H

& M B  qSortHelp - BLITIRBHER. -~ gsort.cas
H #  static void near pascal qSortHelp (char *pivotP,

: size_t nElem);
#. B8 7E pivotP FFEHY nElem T R¥A TR AHEF.
& B E X
BRF
static void near pascal qSortHelp (char *pivotP, size t nElem)

i
#if defined( HUGE
char huge fTefiP, huge *rightP

#else
char *leftP, *rightP;
#endif
unsigned INwm;
#pragina wara -sus /* avoid warnings in huge model */
#pragma warn -sig
tailRecursion:
if (nElem < 2)
{ it (nElem ==
{ if (Femp (pivotP, rightP = gWidth + pivotP) > 0)
{ Exchange {pivot?, rightP);
}
}
refurn;

}
rightP = (nElem - 1) * qWidth + pivotP;
leftP = (aElem >> 1) * gWidth + pivotP;
/* sort the pivot, left, and right elements for "median of 3" */
il (Femp (letP, rightP) > @)
Exchange (leftP, rightP);
if (Fcmp (leftP, pivotP) > 0)
Exchange (leftP, pivotP);
else Iif (Fcmp (pivotP, rightP) > ()
Exchange (pivotl, rightP);
if (BElem == 3)
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{ Exchange (pivotP, leftP);
return;

}
/* now for the classic Hoare algorithm */
leftP = gWidth + pivotP;
do
{ while (Femp (leftP, pivetP) < 0)
it (LT (leftP, rightP)}
T T leftP += qWidth;
else
goto gBreak;
while { LT (leftP, rightP)}
if (Femp (pivolP, rightF) <= 0)
rightP -= qWidth;
else
{ Exchange (leftP, rightP);
leftP += qWidth;
rightP -= qWidth;
break;

}
}  while (_LT (leftP, rightP));

it (Femp (leftP, pivotP) < 0)
Exchange (leXP, pivotP};
INum = (leftP - pivotP) / qWidth;
if (nElem -= |Npm)
qSortHelp (leftP, nElem};
nElem = INum;
goto tailRecursion;
#pregmsa warn .sus
fprannm wart sig

gBreak:

raise RIEEHITRHREFRE—1-NE -- signal.c

Bl ¥ int raise(int sig)

JK B E signalh

BB mise ENAFEFENTERPEACE-TMES, LELBNINITRESIIUENNE
i R signal B1E) , BURT EELHMEBHE:

SIGABRT(22) B
SIGFPE(8) 3= 100
SIGILL(4) (23
SIGINT(2) o Bt
SIGSEGV(11) B RER
SIGTERM(15) 3o
RATHUADEERNS, 1R signal ~H
b3 B signal
®EF
int raise(int SigType)
{ int Index;
CatcherPTR action;
if {(Index = Getindex(SigType}) == BogusSignal)
return 1;

it {(action = Dispatch[Index]) != SIG IGN)
if (action == SIG DFL)
switch (SigType)

{
case SIGABRT :
_exit(3);

#ifdel OS2
- case SIGBREAK
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Fendif
case SIGINT
#ifdet 082
—/* O5/2 has 10 analog to int 23JH */
_exit(1);
Felse
geniaterrupt( 0x23 );

#endif
break;

case SIGUSR1
case SIGUSR2
case SIGUSR3

break;

case SIGILL
<ase SIGSEGV
case SIGTERM
case SIGFPE
default

#ifdef OS2

#endif

_exit(1);

else
{ J/*  €all user routine, Add optionsl parameter
specifing th:t the signal was raised explicitly
rather than asynchromously.
#ifder ANSI CONFORMING '
- Dispatch[Index] = SIG DFL; /* Always default (ANSY) */

#Helse
il (Siglype != SIGFPE) J/* Mayhe default {MS) */
Dispatch{Index] = SIG DFL;
#endif
. (*action}{Sig¥ype, ExplicitVatjindex]);
]
return 0;
}
rand HMINESRE - rand.c
H & int rend(void);
MER

K B void srand{unsigned seed);
BB E stdlibb
¥ 3 rand (SREPIBCRE 87 - M 0 B) 2 A900RRLE.
A EREBAEN 1 89 stand BRTEY B4, LYUBREHERE.
seed A H srand =4 AR,
ABMY GERT UNIXRR

mEF

#include <stdlibh>

#define MULTIPLIER Ox015a4e35L
#defioe INCREMENT 1

static long Seed = L

int rand({void)

{ Seed = MULTIPLIER * Seed + INCREMENT;
return{(int)(Seed > > 16) & 0x7M);

}

randbrd REALELE - randblk.cas

A -  #include <dosh>
tat rundbrd{struct fcb *fchptr ,int reccnt);
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Tl

NG

int randbwr{struct fch *fchptr int teccnt),

H ik
B TE dosh
W 3

U |

AT
R #
Fpragma

ranbrd { R fcbptr Frdii 2977 HH FOCB 3 recent Tidat, Ui fiids
MFREE. T8 FOB P S (vandom  record) P PER M B e & ' ST,

DOS F o A3 ox27 528,

randbwr 4 randbrd S9HEFAIEL, 0T B B UEE TR R cbn) TSN B w

HUNE 0x28 TR, R recont R0, T ik ﬂbﬁh@i#’ﬂﬁiﬁ' b
E-MNG AESIRR S JOk ol DR T % RRRRS o-- §i1 . TR Rt 121 o < N CAR s

i %

BB randbed =8 randbwre # 0 Lo g e S ¥

0 e R R i

1 B, BT I0RE R
2 iﬁ*a*ﬁrlnxr‘f'n‘ﬁw!—-’—L‘L%’r :gﬁﬂ SREZHICH )
3 B L UHES R, M R A

LiH R AR S R T 5 fﬂﬂ]’, I'dlldb“TJE( Ml CRYFR
HEH T MS-DON

inlbowe

#include <asmrules.h>
#include <dous.h>
int randhrdistruct fch *fch, int rent)

{ pushD§_
asm mov ah, 027h
A5 oy Ccx, rent
asm LD& dx, Fcb
ASMA int ~  021h

popDS_

return [ AX & OxFFi.
\ _
randbwr [§iliAE -- randblk.cas
H i*  #include <dosh>

ini randbwristruct Top *febpirdnt recent |

|'1‘;|-’ 4‘;2 ﬁ'_ dosh
i ¥ K orendbrd
¥ #
int randbwr(strua fcb *fch, int ront)
{ pushDs
dnrm moy ah, 028h
dsin 111003 X, rond
Asin LD~ dx, fch
4sm int 21k

popls

return | AX & (nFF);
) B

random REHLEIA 43
H ¥ #include <stdlih.h>

int candom(int pum);

SR
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] i  void randomize{void}:

H & % stdlibh
i B random B[ —’i‘v&k 0 Bl(oum- DB, random(num)A —ME 835 rand()% (num) S,
num FEE B EEPIE A,

randomize ffj -—-FEPL{E FRELIE 4 MR 1TH L. BF randomize BAERENRLHN,
ZEFA T KBMETIMER 8 time &%, BHESR BN, N4 A #include
<timeh>

[ random &~ M 0 £l(oum-1)ZFEK, randomize ABREEAE

TR T Turbo Pascal PH ALK FESF

#£ R randseed

randomize SIREVLRME EMEITVIREE
A % #include <stdlib.h>
void randomize(void);
J§ B 7E  stdlibh
W 8 R random

_read M HFPiR - reada.cas
i} # int _read(int handlevoid *bufint nbyte);

B E ioh

" B Hread

BB F

#pragma inline

#include <asmrules.h>

#include <ig.h>

#include < io.h>

int read (int fd, void *buf, unsigned len)

{ ~  pushDS_
asm moy ahdfh
asm mov bx,fd
asm moy cx,len
4sm LDS  dx, buf
asm int 21h
popDS_
asm jc readFailed
return(_AX);
_readFailed:
return _ IQerror {_AX);
t
read Mir#dE -- read.cas
H # int read (int handleyoid *buf,int nbyte);
HARBRE
B ¥ im _read(ini bandlevoid *bufint nbyte);
B R E ok

W B rezd #1_read M5 handle AEXHI AP A nbyte FITHIH buf FHgHEHE S, TENS
KFTHEN 65534, X 65535(0xFFFF) 5 X - h R 52 5E mlkr & -1 AR,
_read H%{9H MS-DOS XERAA.
MFRXETLITHILM, read HERMAER, YET Cird 2 FRAGHEE THEE, read
FITEEINE,
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bandie 5\ creat, open, dup, dup2 & fent) J5H PSRN EHE,
WFREE K, XEBEPON LTS T HIE, ERRRE, HEE RN EANTD
.
NTRE, FEERARETHE.
BOE M RITRINE, EE— ERNMEREASGR AT IR, DRI LA RITH, FRTY
FALFEEEM Cirl-z FH,
EcuRER, Bt R o,
AL, wTRESER-1. BN ermo HFTHEZ—:
EACCES FCHAUR
EBADF ABIHS
G read EAT UNIX R,
_read R T MS-DOS,
& W creat, dup, fread, gefc, open
B R ¥

#pragma inline

#include <asmrules.h>

#include <ioh>

#include <fentlh>»

#define ctlf 26

#pragma warn -use

int read {int fd, void *buf, unsigned int len;

{
#if D
char *top;
char *hottom;
#Fendif
register unsigned dlen;
char i
reyister Di; /* prevent compiler usage of registers */
if (en + 1} < 2 || openfdfd] & O EOF)
return 0; /¥ 0, -1 are not allowed Jengths */
do {
dlen = read (fd, buf, len);
if ((dlen + 1) < 2 || _openfdifd] & O_BINARY)
return {dlen); -
/* Squeeze out carriage returns */
#if 0
top = bottein = but;
do {
if ((c = *top++) == ctlZ) {
Iseek (fd, -dlén, SEEK END);
openfd[td} |= O EQF;  /* note that "Z EOF has been seen ¢/
retarn battom - buft
else { if i 1= \r}
*hottom++ = ¢;
else i (1 == dlen) {
read (fd, &c, 1);
Yhottom+ + = ¢
}
}
} while {--dlen};
} while ((battom - buf) == {i;
return hottom - buft
#endif
asm mav cx, dlen

ANMm LES 5i, buf
#if {1 LDATA)

asm push DS
4sm pop ES
#endif

—215—



asmy wWov di, si
asm maov bx, si-
45m cld
Squeeze;
2sm lnds BY0 (ES: {si}}
4s5m cmp al, ctiz”
asm je endSeen
a5m emp al, 0Dh FANY il
45m Jje elseSqueeze
-B5m stosh
whileSgneeze:
asm loup sgueeze
asm jmp short  squeezeBreak
elseSqueere:
4asm loup squeeze foif (1 == dlen) */
4§Mm push ES
asm push bx
asm moy ax, |
asm push ax
“4sm lea an, ¢
#if LDATA
#sm push 8§
#Feadif
asm push ax -
asm push id . " read (fd, &c, 1); s/
a5m cail EXTPROC ( read) -
asm add sp, 4 + dPurSize
gsm pop bx
asm pop ES
asm cld
dsm moy al, ¢
asm stosh i *bottom + + = ; */
squeezeBreak: ;
} while (DI == BXj);
asm jmp short doneText
endSeen:
asm push bx /* keep sofe */
asm moy ax, SEEK END
asm pusb  ax
asim reg cx
asm sbb ax, ax
asm push ax
asm push X
asm push WO (fd) :
45 call EXTPROC(Iseek) /* iseek {fd, -dien, SEEK END); */
asm add sp, 8§
openfdffd] |= O EOF; /* note that “Z EOF has been seen v/
asm pop bx T
doneText:
return DI ~TBX;
'
#pragmu warn .use
H M E _ realcvt - # double ¥4 ASCIN 28H,  -- realcvt.cas
A ¥ void pascal _realevt (double *valueP, int adec,
char *strP, char formCh,
char alt¥Format);
IR 3o _printfh
w8 double B FHR,
[sign][zerves] ...
HE®BK;
[sign|digit ...
S8 ASCIL PR,
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XIS AT AN YR (ndec = 0)FM < = MIN(,ndec)i 4 HAEA,
R formCh == r Wy G HEFREZT=1H%0 , HALFERN 0 HER/F
e, FRIGEA K,
Wi formeCh == 'E' 8'G', WFRHE ATIENPL B IEFES. DR altForm HE
GE R4k B FERBAY 0. HH G/g MR 0,
PR ndec > 18 BEfA] ndec = 18, .
IR A AL R F RS A IE +999" BL"9E +999",
WTHFBRERRBRIEL  xovtQ) ST BAZERFRAA_ xovtQR 0149 F R 8
X,

RN LS TN

BEERF

#pragma warn -use
static void pascal _ realevt (void *vaiueP, int ndec,
char *strP, char formCh, char altFormat int type)

{ char buf | XCVIDIG_ + 4];
int sign, realent;
register 5I; DI; /* prevent the compiler making its own usage */
1 push ES
#if (! LDATA)
| push DS
1 pop ES
#endif
| moy ax, ndec
| cmp ax, XCVIDIG
1 jna meaningful
1 moY ax, XCVIDIG /* IEEE double is meaningless */
I mov ndec, ax /* beyond * XCVIDIG " digits. */
meaningful:
1 moy realent,ax /* save *real® reguested count */ ,
i mov dl, formCh
I and di, 0DFh /* not (&’ - "A) mask case difference */
1 cmp d, 'F /* F- or f-format. */
1 joe overaliDigits )
/* F-formal works with digits right ot the decimal point, specified */
/" to  xevt(} as y negative anmber, */
1 neg ax
1 jog bounded _/* note “"ndec” itself still +ve *f
| sub ax, ax /* ne decimals if -ve requested. */
I moy ndec, ax
[ jmp short bounded
/* E-format counts overall digits, as does g-format sometimes, There */
/* must be at least one. */
overallDigits:
or ax, ax
I ie bounded
mo¥ ax, 1
! jmp short  decimalsDecided /* that one is left of *. */
bounded:
1 cmp dl, 'F' /* eg fmis have digit left of . %/
1 ie decimalsDecided
ine ax - /* so ask  xcvit() for one more, */
[ inc W0 (ndec)
decimalsDecided:
/* _xovt will do the difficult part, conversion to decimal, but the ./
farmat it returns must be worked on before it can be passed */
Fie to the caller, Therefore put it into a temporary buffer, *f
#if LDATA
| push Wi (valuelP)
#endif
1 push W (valueP) [t tvalueP */
1 omp ax. i}
i ile ok cnt -
dsm mov ax realent
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ok_cai:

I push ax /" , realeat */
#if LDATA
i push 55
#endif
]'. lea bx, sign
push bx P ., &sign ./
#lf LDATA
| push S8
#endif
| les si, buf
i push si /* , buf  */
I mov ax, Wi (type) /* , type ) */
I push ax
I call EXTPROC (_ xcvt)/* returns exponent in AX */
I xchg bx, 2x — /* BX = exponent %/
/* Set up pointer to destination string */
i LES i, step
i cd ~ /* forward string direction */

/* Check for Infinity and NAN numbers right up frant */

I cmp bx, INF number
I je infinities
[ cmp bx, NAN number
I je NANs ~
I jmp short regular number
f Al T -

l We bave a NAN or Infinity here. Do +INF/INF or +NAN/-NAN

- [ +*[
inf'mtnes:
i mov ax, 4928H /* 1+’ stosw reverses
[ cmp Wi (signm), 0
I je sture Isign
I in¢ ax /* Change '+’ to I
I inc ax
store lsign:
I 7 stosw
| mov ax, J64EH J* 'FN' stosw reverses
H stosw
goto end;
/* Print a NAN */
NANs:
I moy ax, 4dE2ZBH /* N+’ stosw reverses
1 cmp Wi (sign), O
I je store_Nsign '
I ine ax /* Change "N+’ to 'N.’
1 imc ax
store_Nsign:
I stosw
I moy al, ‘A’ /¥ AX = TNAT stosw reverses
I stosw
goto end;

/¢+ ..................................................................... +

| We're printing a4 regular number

+---------..--...-_--..-....--.----.---.......,...----------.--------+*{

regular_number:
/* Either format begins with optional sign, */

| cmp BY0 (sign), 0
I je signSet

I mov at, -

I stash

signSet:

/* Now that we have the basic string, decide what format the caller */
/‘ wants it to be put into. */

muy dl, formCh /* possibilities are ¢, K, f, ¢, ovr G */
l and dl, 5Fh /" convert to upper case */
1 cmp dl, 'F’
I jo F format
1 cnp dl, 'F’
! je E format
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/* G format can be either £ or F, depending on circumstances. */

I cmp bx, -3 /* Now decide hetween E and F forinats, */
1 i E format

I cmp bx, ndec

" :

/

_ ig E format
* The F formsat has no written exponent and the decimal point can be at */
/* the left edge or any interior position, hut not the right edge. */
F_format:
| cmp bx, XCVIDIG _ /* refuse to do ¥ format if more than */
| jg E format T XCVIDIG__ integral digits can result, */
I or hx, bx "
I jz FdigitStart
J* Mo integral digits, begin with '0.. */
1 ROV ax, (" SHL & + 'Ir
H stosw
1 mov cx, i
| Jje Fdigits
/* I the exponent is pegative then leading zeroes are required. */
1 movY al, O
FleadZeroes:
I stash
i inc bx
I jaz FleadZeroes
/* Now write the regular digits, inserting a ' if it is somewhere */
I in the middle of the numeral, */
FdigitStart:
i mov ex0
Fdigits:
1 lods BYD (8§ [sid)
1 or al, at "~
I jz Fend
[ stosh
H dec bx
1 jnz Fdigits
I moy al, *’
I stosb
I inc x
I jmp short  Fdigits
f* remove any trailing zeroes, unless there is an implied decimal at ¢/
/* the right edge. */
Fend:
] moy ax,hdec
I add cx,realcnt
{ cmp XX
I jbe no_zero pad
I sub ax,cx
I mov cX,ax
| add bx,ax
) mov al,’0*
I rep stosh
I dec bx
I J7 Fz
no zero pad:
I 7 “dec bx
i jz Fz
[ cmp BY( (altFormat), 0
[ jne L ) /* altFormat implies ne trimming */
[ moy di, furmChe .
I mov cx, Wi (str
1 xchg bx, di
TrimTrailing (3; /* backspaces BX to effect trimming */
1 xchy di, bx
Fi: /* is the resu't an empty string 7 */
[ cmp di, Wu (stri*)
1 Jne guta_end
| moy al, 0
I stush . /*if so, it is a form of zero. */
ot end:
i ~  jmp end /* the string will be zero terminated */
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/*  The E format always places one digit to the left of the derimal
point, followed by fraction digits, aod then an °E’ followed
by a decimal exponent. The exponent is always 2 digits unless

it is of magnitude > 99. .}

E format:

i jods W0 (S§_ fsil) /* get two bytes together %/

X stosh

/* The decimal point appears only if followed by a digit. */

I mov al, *’

I or ah, ah

I iz Eexp

/* If arrived here then there are at least two digits so put in */f

/* the decimal point and copy the fraction digits. */

I stosb

I mov al, ah

Edigits:

1 stosh

| lods BYD (88 _ [si])

i or al, al

I Jjnz Edigits

J* Trailing zeroes are removed from the fraction. */

| cmp BY0 (aitFormat), ©

i jne Eexp /* altFormat implies no trimming */

I moy dl, formCh

1 moy cx, WO (strP)

1 bx, di
TrimTrailing () : ‘/* backspaces BX to effect trimming */

1 xchg di, bx

f/* Now put in the exponeni{. Note that the expovent returned from  xovt */

/" is one digit different, since  xcvi places the decimal point at™¥/

/* the left edge. */ -

Eexp:

1 mov al, 20h /* the bit which distinguishes lower case *f

I and al, formCh /* efgE G - cause */

I or sl, "B 7 eeeE E . effect %/

I stosh

I mov ax, 2DZBh /* AX = ".+" load vp beth possihilities */

I dec bx /* BX is the exponent returned from _ xcvt */

I jal EexpSigned

1 xchg  al, ah /® H was negative, switch signs */

I neg bx /* Make it positive for later */

EexpSigned:

I stosh

1 xchg ax, bx

/™ ANSI says that "The exponent always contains AT LEAST two dipits”,
If the exponent is bigger than 99 then we will use as many as are
required. ./

I mov cx, 3030h J* "00" this'll be bandy later */

| cmp ax, 9

I jma Etwolligits

I cmp ax, 999

I jna Ethreel)igits

EfourDigits:

1 owd /* Sign extend AX through DX */

H mov bx, 1000

[ div bx

I add al, o

1 stosh

1 xchg ax, dx

EihreeDigits:

I moy bi, 160

i div bl

| add ai, cl

I stosh

! xchg al, ah

| chw

EtwoDigits:

1 mov bl, 10

1 div bl



1 add ax, ox v 00 =

I stosw
/* Both foruists are terminated with \{. */
end: “
I XoF al,al
I stosb
I pop ES
return;
}
#pragma warn .use
realloc WHREME -- reslloc.c

B B vold *realloc (void *ptr,unsigned newsize);
KB K stdibhalloch

=1 B W malloc

BER

#if defined(_ TINY ) || defined{_ SMALL ) ! defined( MEDIUM )
#include <mem.h> - " -
#include "_heap.h”

J* reallocates a block */

void *cdecl realtoc( void *g, unsigned int newsize )

unsigned int oldsize;
struct header *oldy;
void "newq;
oldg = {struct header *)
((char *)q - USED HEADER SIZE); /* calc block’s start address */
oldsize = oldg->size - 1 -"USED HFADER SIZE;
newq = malioc( newsize ); -
if( newq )
{
movimem( q, hewq, oldsize < newsize ? oldsize : newsize );
?‘ee{ q )
retitrn( newq };

#endif

rectangle EB—{4EH

A ¥ #incude <graphicsh>
void far rectangle(int left,int top ,int right,int hottom);

JR& & £ graphics.h '

iR B rectangle ANWAR, RENOXHLE L.
S E EfNdetton. 5T M % (right,bottom),

B E X

W BIEN 7 Turbe Pascal 5.0 PHEALN TRE

& & bar,getlinesettings,getcolor

registerbgidriver A EEREHRAE B EERD - gregistr.c
Hi ¥ #include <graphics.h>
inf registerbgidriver(void (*driver)(void));
HEEN
B ¥ it registerbgifont(void (*font)(veid));
R B registerhgidriver BAIBH R RHEN 1 EANWNBRIE, [, A registerbgifont 7
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AT EANERRFUIH, SEMTRFREREENRERFERNERINE. Bt
BHER, RETHORRERSD, WBIAERN registerbgidrive S E registerbgifont KRA
BPHAREEIHNE, AP UEABEREERRERF. ARERFEHZEKI
=,

B {6 H WREETORWESBRFRFER, REYORDhMEEH RS B0, registerbgifriver ik
Pl WREHRF S, registerbgifont BE EEMAFRS.

G B YE 7 Turo Pascal 5.0 PHEMM-TFRE

£ I initgraphgettextsettings

i

#include <_graph.h>

#include <process.h>

void registerbgidriver(void (*driver){void)}

{ registerfarbgidriver{(void far *}driver};

}

void registerbgifontiveid (*font}(void)}

{ registerfarbgifont({void far *)font);
}

remove MS—PH

B B  int remove(char *flename);
H B % stdieh

w8 W unlink

rename WerRB3ré#t ~ rANAMa.cas

H # int rename(char *cldnamechar *newname);

B stdioh |

i B rename IBEXHE oldname MO LML newname. TR newname P E T — IR R
A, EA4HS oldname AL F5468 R,
BREr BRY UAR, EHErename i BFRXHM—FBRERE T,
KK DOS ILEF (225 )

B | {H FESELHEDY, rename BE) 0; s, &[H)-1, HE errno HTFHEZ

ENOENT BERTHARERY

EACCES TJoULAR

ENOTSAM ARR—E
AN KRERTF MS-DOS

®AEF

#pragma iniine

#iaclude <asmrules.h>

#include <stdioh>

#include < igh>

int rename(Const char *cldname, const char *newname)

{
#if ILDATA

ES = DS§;
#endif ~ -
pushDS
asm mov  ah, 056h

asm LDS  dx, oldname

asm LES di, newname

asm int ~  021H
popDS_

asm jc renameFailed



return(0);
renamne¥Failed:

return _IOerror{ AX):
} .

restorecrtmode 1§ RBEHEES D initgraph (G HIHE.

M ¥ #inciude <graphbics.h>
virid far restorecrtmodeivaid);

A B 4 graphics.h

8 B restore A initgraph BB B, T UL setgraphmode — EH, AR
BB i,

B EE R

A I Twrbo Pascal 5.0 BH AN FRAF

= & tuitgraph,setgraphimode

rewind BEQR «= rewind.c
H ¥ #indude <stdioh>
int rewind(FILE *stream:);
K B stdioh
KW 8 K fseek
B EX
#include <sidioh>
\{void rewind {FILE *fp)

if (fseek (fp, 0L, SEEK SET) == 0}
fp->flags &= ~ F ERR;
}

rmdicr  BIERB 3R - rmdir.cas
B ¥ int rmdir (char *pathname);

B BE dch

B W B mkdic

BB F

#pragma inline

#include <asmrulesh>
#include <dir.hx>

#include <_ioh>

int rmdir(const char *pathP)

{ pushDS_

asm moy ah, 02Ah

asm LDS dx, pathP

asm int —  (21H
popD5s

asm e ~ rmdicFailed
refurni(():

rmdirFailed:
refurn __ [Oerror(_AX);
}

_rotl - {1 EREIERE AL -- roti.cas
H % unsigned _rotl(unsigned value,int count);

HREM  unsigned _rotr(unsigned value,int county

—223-

e te e b KRS R —



3] B unsigned long ﬁlmtl(unsigned long Ivalue,int count);
unsigned long _lrotr(unsigned long lvalue,int count);

OB TE stdlibh

%" B B A E M value [ 23R R AT RFA B ) count {2, ®FF_Irotl #1_lrotr, Ivalue 25
unsigned long B3 X _rotl l_rotr, mﬁgﬁ{ﬁj’-} unsigned B4,
_roll ¥ value ST IG3REEEN count {is
_ratr & value ﬁ]ﬁﬁi’ﬁﬂ{i count i ;
_lrotl ¥§ ivalue [8] 2 A B h count 4ity
_lrotr # Ivalue B A SN count L.

B RRYOREMAGEE,

R B F

#pragma inline
#include <stdlibh>
unsigned _rotlunsigned val, int rotate_count)

i
asm moy ax, val
asm mov cx, rotate_count
asm rol ax, ¢l
return _AX;
¥
_rotr  H—~—{-HEH RS — rotr.cas
| #  unsigned _rmr(unsigned value ,int count};

T ¥ £ stdlibh
e B W rotl
% B F

#pragma inbine -
#include <stdlib.h >
whsizned -rotr(unsigned val, int rotate_count)
i .

asm myv  ax, val

Ham moy  ¢x, rotate count

asm oror oax. ol T
return AX:

shrk EREgP S RIgR E g, -- brk.cas
MR woid *__shrk(long incr);
WA alluc.h
W 22 |- FIHAN iner FAT IR S B B IR B S ),
ince =F R, RXE S RIS AR,
'R E Bui: iF1E P {Ey
S -1, 3 errno HE Y ENOMEM LR B Z([R)),

R

void * stck{leng inerd {

DT R TV ux, ¥Wiiincr)

A5 mav dx, Wiginer)

A8 add ax, ward ptr  brklvl
A8 ade dx, O -

ESIT muy CX, AX

dsm add Y, MARGIN

FESIH ade dx, 8

asm or dx. dx
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asm jnz sbrkErr

asm cmp CX; Sp

asg jnb . sbrkEsr

asm xchy word ptr  brkivh, ax
return (void *) AX;™

shrkErm
ermne = ENOMEM;
return{(void *)-1);

}

_sbrk  MSABHERDE SN, - fhrk.c

Bt void huge * shrk(long incr);

BRI allech

BB HEOQHENI iner M FE T AR BYE B EZME, incr HRONR, XN HRKZREY

4,
7 EE B 1BHERILE;
. 1, F¥ error BHE Y ENOMEM(Z 8] 145,

x B F

void huge * _sbrk{long incr)

{ char huge ‘cp;
char huge *old;
cp = brkivt + inen

if (fcp < heapbase} || (cp > _heaptop))
return{(void huge *)-iL);

old = heklvl

if (!normalize({char far *)cp))
return{(void huge *)-i1L);

return(old};

}

shrk MEMERSEME - brk.cas
B ¥ char *sbriiat fuer); R 7 aiflech

iR W Whek

-

#pragnia inline

#inchude <awmrules.h>

#Hiuclude <alloch>
#include <ervpch>

void *shrk(int incri

{ rvlurn(___shrk{{hmg)incr}j;

!

#ondif

scanf HIITEAHUEA -« scant.c

A #  int scanf{char *format|.argument,..|);
HEHEH  int cscanfichar *format| argument,..| )
A #  int fscanf(FILE *stream,char *format ]argument,..]);
int sscanf{char *string,char *format|argument,..});
int ¥fscanf(FILE *streamqchar *formatya list argph
int vscanf{char *format,va_list argp);
int vsscanf(char *slring,c!tar' *formatva list urppn
B M E stdivh
e} B ..scanf BRGSO /ACFE, & TFR, BRE--ERRER, X EbIfRE H:
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TR RET ARG A TRNREB N (I AE P format 55 )
o R TRIERA, MERTNOR LFRBGELTRSe
BRSNS AT ST R G S TS L Bt GX St 78 3 ek Ll "argument®
W va_list parsm FERER
H..scant “ﬁﬁr{??ﬁ‘i’\ FHBGAD TR TR R, ”ﬁﬁﬁ?ﬁmﬁﬂﬁ%ﬁ-ﬁ%
remindE . REPERTEEB - MRUSKSERUED RERBOTFHS
T \ R %
weSCARE _Aﬁﬁd"ﬁf\ﬁn 2ETH,
scanf 7 vscanf #PAA stdin #4755 &
cscanf HIEM TR G R AL
FWA sconf BYORFERF - &R SBREFHDR P2, RTHNSTIIREA
A
fscant 1 viscand AW (B stream A7E ) PIETRAL
sscaul Fl vssean? AINTEER S (B stream TS ) 2 BEHAL
seant B PO R 23 bh (R A b i B b 4k (scanf, cscanf, fscanf, sscanf)
HE =B (vscanffscantysseand) MO 2 F D9 PIhi B¥, v..scanl BHOY..scant
ERH ATERA DL
ARSEPBNTIHEL, Vv R
LA 8 —...scanf B4R - E{,r,,
scanf  Mstdinifil, REEREFELLEEHRargl,. . &argnf EHHE
eseanf  EIEM BRI SEIME, AEREFTRLEER&argl ... argni B YL F
fscanf MIEESHARBENE, AGECHEERLEN &argl ... &argnZS B bt
sscanf EFE (FEFH Bstringd) PSR &argl,..., &argnBEHE, F&%
i 35
vscanf * {lscanti (8,2 B Mva_asrpBtiva lidt param PIRFHH B
viscant  [Bfscanfi i, B E'EMva_argﬁ?H thiE Rt B
vsscanf  [ElsscanCifi{l, REMva arp¥fiva list paramPEEZHHE [
AFH B,
28 ~scant FHEA 4 i RAORXFR S AT EN BN, SRNEHEBATE
B, RTHEENRIAELT, LIHESNESHE; EWE, SRESTHM
WS, MoTREERENEY. FREOBEST (FTRAMERY) #HEK,
BRIXFHHESX -HEYBRNFRE: THFEY, FERFEHFHNETIERT.
* WEFEFHEHO), MROUER TR, R4 sant RFETEBXFHE
PR - TEFER, THEEAFIEERNSRFREAR AP EIMES
SFH.
* fTAFHERTESSOIIMEEHERE ASCHFHR, MR-~ scanf BHE
RAFEFEPRA T HEEFH, THEONFERNETETH.
* AR AEER.scant BRI AR AFRPAFHHEERRNE, A5
BT b BRIGHRGE .
EREZE (SR GE TE, REERAFRFRTBARR,
PR SE i 5 o
wsoanf FEIE R E D TR,
T bwideh ] (FANT WP type_character
BB TS 9T h. EE R0 R,
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s UBRNRERHFE (0

o A RES T [width}
o —AUBRBOEHAMERE  (F/N]
o —AEBOBEARBEE (b))

*  RETFR
3. o[ AR F R B Ry
AT R ..scanf 8 F A0 o 0] SRR &9 7 0 BT SF PR R e AR A — L

T HBHETRE FRIE L -

. B T M AT REPIEL

width T ARBELFERE, 08 scaprn (LR T E 0 F Ml R b £

B EATEEM G,
size BEMA S NN AL (V=S i
RESH Wb SPAERE AR =15 GBB NI = GEK B A

4, ,.scanf ASRIF 5T,
T#EFIH . scant HR)E ¥ & BRI A LRI AN,
AZRBE E R 2N P e S BN TR, AR FF (4, width, size), 1R
I AR GRS seanf SR ARY, IHBIE TR HKR,

KBFH WA

B

wip £
I

il
d + Bt 2 $E R RYRIRE L it *arg
n + B RS (e *args
o At B 5 in B RIFB T (int *arg}
0 A HE i B A0HE (long *arg)
i 1, ABA-ASFERE 50 ERNNH ot *arg)

1 . Ao

H i AT R ong *arg)

u o il wvix 1k

LA i [
AT

Uik B endigned int *arpe

L TS+ M sl S e it SEN (ensignediong tar
x RRatiiai b PR R 1T (g *are)

X RREAY iflk R BERE R (ong *ary)

e o= FE T s YA SR T (ot *urg)

E i a Sk 18 U BE R 745% | tonble *arg)

F HFER TE e & HORHSEH (oat *arp)

¥ FHH 18 inid S RIBUFEH (Moat *arg)

G EAE 15 ot DO R 15 B (double *amp)

FH
TS 10 FAF R #5085
P FREEE, R ETRE
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Cthgesey , HRIERwIRET R A 1Ee

. o FH FrESsh, HFN%
R O
) b 3 f’élﬁ?ﬁi‘!&ﬂﬁﬁ(mt *arg), AR AR T (B N BT
. Eillle ks

P PIYYYY:2ZZZ ?E.rﬁmi&?iﬁ’f‘r
HPZILER, _ - {far* B, near*). :
D RE R | FIBRE A REMEIEEA

R, My A CFE N

B2 AR A AR )\-‘?Eet

s R -SRI EE CFOBTAFR)

o IR R TR AR — N R BT TR AR MR R T 8 )
s Sa . B0 AFBIGREE

b 298
B e A AT S, BE ﬁﬂ'F
e SEL:
E’H‘é‘ﬂ‘ﬁbk‘f‘ A%ﬁ(ﬁﬁfﬁ%), ﬁTﬂﬁﬁ'ﬂ.’E?ﬁ, EF—TEHF
&, a({EAls.

Gwe SR (w=REHR) ¢ .
Ml BB - FRIAIEE, BRARE w TER(char arglvl)
Ces, !ﬁ{g‘ . )
bt B R IR PIT A B B E EHehar argl])
R EAE a+ L AFEY, Hhn PR s B, Fﬁz*&ﬁ&?ﬁ*ﬁ#‘/\%’&
EEO S — RGBS T AT,
] vearch etk
| RAESEERNTFEESTR sABFAEN. Mt ENE— ¢ﬁ@$ﬁﬁﬂmﬁ
thichar argt o
FEDRNE T~ TRERNRARESERNFRE BAFH) .
PREFNNE TR, MERESIRERESAFHRERIE ASCUFH,
0 AFRB ARG R ROFRE, scanf BHRHMAWATH, HMM L AENERS
R HERRES) TR T Nk PR R RS BORRIB A 7
Cejabed] ﬁﬁﬁ%A?&ﬂPﬁffﬁE@}a, b, cdFHF
-] "alwd] . 53} K?fﬂ*ﬁa hcd?{‘ﬁﬁ??ﬁ
ERERSRALIER “RE” JE».X &?ﬁ(ﬁ?ﬁ?ﬁ)ﬁ@?ﬁﬁa AR B
CBE, TEMER:
G {052345678Y]
] A
o -9}
WEFHBRET, TEM:
aGfA-Z) RN K F
G09A:Zay|  HEMGHEF, TEOEVNE)
GAFT-Z] R EIARF, THLKE Fi




~1%.}

ERHAERRESHENEMRER TN,
*  BERARCOWHFERCLINTEFR
* AR ERRITHERG FHE R AR FRERA RIS R
*  DREPRATRE RN AR s
BRI A iR DU R F R S R AR R — B 1
%f-+4/] PR EERT
%lz-a] Fr A
%[ +0-9-A-F]  F8 e FH0RI9 ADZ,
%[ +0-9A-F-] [ ks
% "-0-9+A-F] BT+ fim0Rle ABZ S Y ER D FH,
%, %E %%, %G T S 5 #8)
BAFRBWE QONET TR
| +/-]ddddddddd{.)dddd(E [e] [+ |-]ddd
PR AR, add 1R, ASRSIER ARSI,
Todd, Tl Totr, 7ex, %D, %00, 560,% X , %<, %on FE 81
TR AR R BRI RKERNR D, BelERENIRSTFR. LSRR
SR BN,
7 WRENHIFHF:
REMKFFRES), FERES C HEEREFENERBNES),
MREEABrFH-SBELSE, T WAFEFHHMERES T i858, g
AR BRI E A SRR TR & m2E,
PR FE RN R R AR,
8 WEETRM:
BEHETRFA T THEAEN, CEHMASITRAZRPHZEANSLFE L
R A FENFFNTELTF a,scanf BPFEFRPOIAFHFLLLT R
RIFTF, '
MREEARERNEFENWARR T BEPRAFTEETH, BESFFR 2 &
i, ZRRPART —BARA.
FElE N S ERAFERBNF IO/ AR TR 8 5 0, FAR B -

THIRKE),
;e T I A 1 2
n B 4580 DFR, FABN TR

VRATNLBRABGNT
BAKERR N & IRSEESEEN T (h 5 DEW..scant B FUTAMN 0
AR, :
FHUN W% arg BRg Ss 886 Ks,
I ) | S50 T 0 R AR R A 2858 (h = short,] = long) . SRANTHEF R a0 7 -
AR, B AFEERY arg ME 8 EXHN A B E (%h K short, %l 5 lony 3% double 54 2

i JuiEs HEEw
F FAsE B AR AL,
argf B I AEE
N B R SR R,

— 229



argf B AE AR
FEEEE MR,
n %t diou SRR RWA VB,
PEHFELBENE S,
X D,,0,UXER X KM,
Hte,fc,s,n,pAs KL A RN
; Xfd,iouxZEXL R A KB, FERKERNR P,
e SRR R A NTURER, HFETUEREE S,
D LONUXRAB. KR,
Tes,np B E W,

10. ...scanf BE N5 1 £
BT EMEN, .scanf HHENE N B EEERTEHFOR, THe O -8
FEREZAZIE,
EFFR T, scant ¥ EHEAGESATFER, aFEAN T FEMHOLE,
+ ERAEAENASES DAREMBEFERe), YTERAFREDBHARTEE
o PUET width TEF widih AR ER AN, TERRAEARN - R IEB Y
o HHTIRBR TIEERR T -ZATRONE B THEE AL
v RAFERPET - TFRFITEREEES S MR EES P B
s SHBM LR, scanf BEELERSIIRATROTTRN, T 1TFHR
EFIE, BHHEE -RAFROETN, RUFBABSERMENEFH.
EFFIEAT, .scanf 2% L34
v BARRSN T ERGERATRE PN S TR
» B AFHRGET-FHE LOF
* BRFERBAE
IR R R U AR R RSN R E ST S8 A TR AL EAT
It AL, ...swnfﬁ_ﬂﬁﬁ{aﬁi?ﬁﬁﬂﬁﬁﬁ?ﬁ, LGB mpFEEr, PRYERAFE
B, MERHES .
B E STHE.scanf FRAREE RIS, SRR A KB, BORERFRNTFRAR
CER,
R R ML LSRR T sseant # vsscanf, Gy FEFIPE), R EOF,
R EH R, B0,
o B FF scanf, fscanf, sscanf Hl cscanf if i ¥ UNIX E#,7E Kernighan ] Richie 3 E7T &

Ao
& B atol. gete, printf
i S

#include <stdarg.h>
#include <stdioh>
#include < scanf.h>

#undef  ungetc /* remove the macru version %/
int cdecl scanf(const char *fmt, ...)
{

#pragma warn -sus$
return _scanner(
(int  (*} (void *}) fgete,
(void (*} (int ch, void *}) ungelc,
stdin,
fent,
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FRTRrarS

va_ptr
H

#pragma warn .sus

AW E  scanner - EEEALMA. -- gcanner.cas
B &% int _seanner { int  ("Get){void *srceP),
void (*UnGet) {int ch, void *srceP),
void  *srceP,
const char  *formP,
va_list varPP )
i W PN scanf REPHT TENH scanner M,
FRiEformP £ R LR S secl FHMEE BB A varPP,
Get 1 Unget &P AIFHBESHE SO AR BB TFRR, EMPTBE fget/ungetc
HHESMN, LbHEHFHRE/E sreeP.
R B REE R,
format ::= ([isspace] [literal | "%% | "%’ conversion])*
conversion = PP |width] P’ | 'h’] [type]
width ;= nember;
type = QDU PO PR PR R
CPEITPR PG N TR P
% R ¥

#pragma inline
#include <asmtules.h>
#include <stdioh>
#include <stdlibh>
#include < scanfh>
#define 1 asm

typedel enum

t I, /* terminator %/

_ws, /* space */
c, /* dont care */

_ps, /* percent */
su, /* suppress */
_nu, /* nmomeral .
_ch, /* character */
_de, /* decimal */
“un, /* unsigned decimal - same as decimal */
in, /* general int */
n, /* float ./
“ld, /* lomg double */
ha, /* half ./
“lo, /* long *
_oc, /* octal -/
_st, #* string */
_s¢, /* scanset
ct, /* count of chuaracters scanned ~/
“he, /* hexadecimal */
“pty /* pointer *
“ne, /* near */
Ta, J* far ~/

}
charClass;

static  const char scanCtype [128} =

{

/* NUL SOH STX ETX EOT ENQ ACBSREET LF VI FF CR SO SI .
22, de, de, de, de, de, de, de, de, ws, ws, ws, ws, ws, de, de,

/* DLE DTt DCI DC3 DC4 NAK SYN ETEEMANUB ESG'S GS RS US */



de, dc,dc,dc,dc dc,_dc, de, dc dc.dc,dc,dc,dc,dc dc,

/* 8P 3 % & (G -/ */
,ws,dv;,dc dc,dc.zpc dc.dc,dcdc su,dc,dc,dc,dc dc
e 2 78§ 9 i€ > 9 )

nu, nn, nu, nu, nu, iy, nu, au, su, oo, d¢, de, de, de, de, dc
{‘@ABCDE'FCH_IJK'CMNO =/
dc, dc, de, dc, de, f1, fa, fl, ha, in, dc, dc, Md, dc, ne, oc,

/* "P"Q'R“ST"II'V'WX Yy 2 1 v 1 ° _ ./
_dc, dc, dc,_dc,_de,_un, de,_de,_he, de, de, sc, de, sc, dc, dc,

/* 7 Ta" b ¢ d e f g B F j k1l ma o s/
_dc, dc, de,_ch,_de, i, if, 01, ha, in, dc, dc, lo, dc, cf, oc,

/* p ¢ r s.-t u v w x ¥ =z { | } ~DEL ./

_pt,_de, dc, st, dc,_un, dc,_dc, he, dc,_dc, de, de, dc,_de,_de,
HE
#pragma warn -use
#pragma warn -rvl
int scanner { int (*Get)(void *srcel),
- void (*UnGet) (int ch, void *srceP),
void  “srceP,
const char *formP,
va_list varPP )

{ char flags;
int count = 0;
int charCt = D;
int status;
int width; )
char bitSet [32]; /* for scan sets */
register SI, DI; /* prevent the compiler making its own usage */
/ ik el i L1} L1 1] PSP NRSNERR N SR SRR
' uwalent of inline code( Inr documentation ) y
L] - ol e
#if 0

REG char a, by
REG short wP;
REG char *cP;
long IRes;
long double LdRes;
#ervor /* The C text is algorithm commentary, not tested source ! */
J* It is provided to clarify the intent of the assembler, *f
ssNEXT: '
if (\0 == (b = *(formP+ +)))
return count; /* the normal end */
(b= %) || (% == (b = *(formP++)))
{ charCtt ++;
if {({a = Get (srceP)) == EOF)
gote ssNextEOF; .
if (b & Ox80) && ( ws == scanCtype [b])) /* white space ? */
{ while ({{a & 0x80) && ( ws == scanCtype [8]))
{

charCt ++;
if ((a = Get (srceP)) == EOF)
goto ssNextEQF;

}
UnGet (a, srceP);
char’t -
}
else /* literal match required */
it (a !'= b)
goto ssENE;
goto ssNEXT;
}
f*® il fall through to here then begin a conversion specification ./
#If LDATA
ftags = isFarPtr;
#else
flags = 0;
#endif
width = -1;
ssSwitch:



switch ((b & Dx80) 7 _dc : scanCtype |b]) .

{ case (_su) : flags |= isSuppressed;
b = *(formP+ +);
goto  ssSwitch;

case (_ha) : flags |= isHalf;
b = *(formP+ +);
goto  ssSwitch;

case (_lo) : flags | = isLong;

b = *(formP+ +);
goto  ssSwitch;
case (_ld) : flaps |= isLongDouble;
b = *(formP+ +);
goto  ssSwitch;
case (_nu) : width = (width < 0} ? b - 0' :
10 * width + b - 0% -
b = *formP+ +);
goto  ssSwitch;
case {_ne) : flags &= ~isFarPir;
b = *(formP+ +);
goto  ssSwitch;

case (_fa) : flags |= isFarPty;
b = *(formP++);
gotoe  ssSwitch;
case (_pt) : goto . ssPTR;
case ( de) : base = 1;
- goto  ssINT;
case { oc) : base = §;
goto  ssINT;
case (_he) : base = l6:
' goto  ssINT;
case (_in) : base = 0;
goto  ssINT;
case (‘ct) : iRes = charCt:

it {(Mags & isSuppressed) == )
goto ssPUTINT:
b = *({formP+ +);
goto  ssSwitch;
case (_fl) : goto  ssFLOAT;
case (st : goto  ssTOKEN;
case (_ch) : goto ssCHAR;
case ( s¢) @ goto  ssSCANSET;
case (_dc) : goto  ssEND;
default: /*  never occurs. */;

ssINT:
IRes = scantol (Get, UnGet, srceP, base, width & Ox7FFF,
&charCt, &status);
ssPUTINT;
iE(CA* <= b) && (b <= "Z7)
flags |= isLong;
if ((Nags & isSuppressed) == ()
{ if (Nags & isLong)
{long *) *(*(varPP+ +)) = IRes;
else if (flags & isHalD
(short *) *(*(varPP+ +)) = IRes;
else {int *) *(*(varPP+ +)) = IRes;
it (b != MM
count + +;

}
goto  ssNEXT;
ssPTR:
IRes = scantol (Get, UnGet, scceP, 16, 4, &charCt, &status);
if (status <= 0)

golo ssENDy;
if (ags & isFarPir)
{ if (2’ I= (b = Gel (srceP)))
{ UnGet (b, srceP);
goto  ssEND;

}



charCt ++;
IRes = (lRes <€ 16) + _scantol (Get, UnGet, srceP, 16, 4,
&char(Ct, &status);
if (status <= .0) _
poio ssEND;

}
if ((flags & isSuppressed) == )
{ if (flags & isFarPir)
(long *) *{*(varPP++)) = IRes;
else {(short *) *(*(varPP+ +)) 1Res;
count ++;

} .
goto  ssNEXT;
ssFLOAT: y
IdRes = scentod (Get, UnGet, srceP, width & OxTFFF, &charCt, &status);
if ((flags & isSuppressed) == 0)
{ if (Mags & isLong}
{double *) *(*(varPP+ +})} = IdRes;
else if (flags & isLongDouble)
{long double *} *(*(varPP+ +)) = ldRes;
else
{flpat *) "‘(‘{varPP++}) IdRes,
count + +;

4
goto  sSsNEXT;
ssTOKEN:

while ( ws == scanCtype 9 = Get (srce™))
charCt ++;

charCt + +;

if (EQF == a)
goto ssEND:

it {((flags & isSuppressed) == @)

{ <P = *(varPP+ +};
count + +;

while { ws < scanCtype [a]) /" \0 or white space will terminate */
{ “if {(flapgs & lsSuppresaed} ]}
*(cP++) = a;
charCt + +;
= Get (srceP);

}
if ((Nags & isSuppressed) ==
wp = s

goto  ssNEXT;

ssCHAR:
if (width < @)
width = I;
if {width)
{ charCt ++;

if ((a = Get (srceP)) == EOF)
goto ssEOF;

!

if ((Mags & isSuppressed) == Q)
cP = *(varPP+ +);
count + +;

!
if (width)

do
{ if ({flags & isSuppressed) == 0)
*ePt+) = g
if (width )
break;
charCt + +;
il (EOF == (a = Get (srceP)))
break;
; _
g o ssNEXT;
ssSCANSET:
/* scanset == [ ['I’l {nonFinalSet] ']’ */



wP = & bhitSet;
for (i = 16; *(wP++) = 0; i-);
exclude = faise;
if 7 == (a = *{formP++}))
{ excinde = true;

a = *(formP++);

}
for ;) /* fill in the bit set ¥/
{ b = 8;
if @ == a) J* unexpected end of format */
goto ssENDx;
bitSet [a] = true;
if ' == (a = *(formP+ +)))

break;
il ("~ == a) && {b < *formP) && (']' != *formP})
{ 1 = *(fermP+ +);

while { ++b < a)
bitSet [b] = true;
'

f
if (width = -1)
. width = (x7FFF;
tf (width)
{ charCt + +;
if ({& = Get (stcel)) == EOF)
goto ssEQF:

¥

if ((flags & isSuppressed) == )

{ cP = *(varPP+ +);
count ++;

}
while ((--width >= ) && (exclude != (bitSet {a]}} && (EOF != a))

{ if {((Aags & isSuppressed) == 0)
‘(CP"’ +) = a;
charCt + +;

a = Get (srceP);

!

if (width >= 0}

{ UnGet (a, srceP);
charCt -

}
if {{Mags & isSuppressed) == ()
*(cP++) = N\
goto  ssNEXT:
ssEND:
return {count) 7 count : -l;
#endif

‘If.tﬁ--it...lttltitiittittt! End Of C documentatiun .‘.“-ﬁ““t#"#tt.‘t.tl.‘f
gota RealCodeStart;

scn_Label it:

J e Start of ELocal nested PROCS ---m---mommemme e/

1 SCANNEXTARGPOINTER MACR(* Note, Preprocessor sees this before TASM! */
| call scn_NextArgPtr

#ifgef HUGE

| e T8+5

1 jmp scn END /* Can’t scan NEAR w/HUGE model */
#endif -

| ENDM

T sen NextArgPtr PROC NEAR

i LES  di, varPP

i test BY( (1lags), isFarPtr

H Jz scn_nextNear .

! les di, ES {di] /* ES: {di] = & result v/
{ add WO {varPP), 4

#ifdef HUGE

I el T /* Clear carry bit */
#endif

[ ret

scn_nextNear:
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#ifdef _HUGE__

i atc . /* Set carry bit *f
#elze
i mov di, ES_ {di} [* [di] = & DS: result v/
i push ds ' .
I pop es
i add . Wi (varPPF), 2
#endll’
l scn NextArgPtr ENDP
P e End of Locsl nested PROCs “f
RealCodeStart :
1 push ES
i chd
scn NEXT:
| oY si, formP
scn pextChar: ’
#if LDATA
1 moy ES, W1 (formP)
#endif
1 lods BY(} (ES_[si]) /* *(formP++) */
| or al, al
| jz scn respondlmp  /* \0’ terminates the format string ./
I cmp  al, "%’
1 je sen_CONY /* vonversiom specs begin with %’ .}
?cn _percent: J* but "%%" returns to here ./
chw
1 xchg di, ax
charCt + +;
Get (srceP);
1 or ax, ax
1 i scn EOFjmp
i or di, “di
1 js scn_mustMatch
1 cinp BYJ (scanCtype [di]), ws  /* does format specify space ? */
4 jne scn_mustMatch
scn_matchSpace: /* a format space matches any  */
I xchg ax, bx /* number of source spaces s/
H or bl, K
I is scn_spaceEngded
| cmp BYQ (scanCtype [bx]}, ws
I jne scn_spaceEnded
charCt + +;
Get (srceP);
I or ax, ax
| ie scn_matchSpace
sca_EOFjmp:
I jmp scn_EOF
scn_spaceEnded:
UnGet { BX, srceP); /* part of the next field )
charCt --;
I jmp shurl scn nextChar
scn mustMatch: - /* non-space format characters must be %/
| G cmp ax, di /*  matched in the input source. sf
I ie scn nextChar
UnGet ( AX, srceP); /*  part of the mext field v/
charCt -
gote scn ENID;
/*  Jump via here in the normal case of end of format string. *f
scn_respondJmp: :
goto  scn _respend;
/* If arrive here then a conversion specification has been entered. */

scn _CONYV:
mov Wq (width), -1

#lf LDATA
moy ES, W1 {formP)}
I mov BY0 (fMags), isFarPtr
#else
1 mov BYD (Nags), 0



#endil
scn_convNext:

I fods BY) (ES_ [si]) J* *(formP++) */
1 chw
1 mov Wi (formP), si /* remember the position i
| xchy di, ax
H or di, di
| jk scn_anyOther
| moy bl, scanCtype [di]
I xor bh,bh
switch ((charClass) BX)
{ Fhbi Switch Begins  ***/
case (_pe):
gote scp_percent; J* "%%" is literal %' */
case ( 7z): /* zero */
case ( dc): /* "don’t care” came in spot where we ‘care’ */
case { ws): /* unwanted space occurred.

scn anyOther.
- goto scr_END; /* any iovalid specifier causes abrupt end. */

case { su): - /* Suppressed fields are scanned *
I " oor BY( (fiags), isSuppressed /* but the result is not stored. */
I jmp short  scn _convNext
case ( ou): /* Scan widths set limits on field sizes. */
i ~ sub di, 0
H xchg width, di
1 or di, di
I ji scri_convNext
I mov ax, 10
i mul di
I add width, ax
I jmp short scn_convNext
case ( 1d): - /* The LongDouble flag is used */
| T oar BY0 (flags),isLongDouble /* scanning for long doubles, */
| jmp short  scn_convNext /* nothiag else. .
case ( lo): /* The "long" flag is used when */
I T oor BY0 (fags), isLong /*  scanning for long integers */
| jmp short  scn convNext i or doubles, v/
case ( ha) B /* The *hall" flag is used when *f
1 “ or BYU (flags), isHalf /*  scanning for short ints */
goto scn_convNext; Fid or Noats s/
case ( ne): - /* The "near” flag is used »/
1 ~ and BYD (flags), NOT isFarPtr /‘ when scanning' for */
goto scn_convNext; . 16-bit peinters *
case (_[a): /* The "far™ flag is used */
| or BYO (flags), isFarPir /* when scanning for -
goto scn_convNex(; /* 32-bit pointers ./
case (_ct): /* The count of source chars read */
| mov ax, charCt /*  characters used. */
I sub dx, dx '
I test BYD (flags), isSuppressed
I jz sen_PUTINT
goto scn_convNext;
case (_oc)
mov si, 8 /* radix = 8 */
i jmp short  scm INT
case (_un):
case { de):
I " mov si, 10 J* radix = 10 */
I imp short  scn INT
case (_bhe):
mov si, 16 J* radix = 16 %/
1 jmp short  sem INT
case (in): -
mov si, 0 /* source syntax witl decide radix ./
/‘ Arrive here if an |nteger is expected. Signed or unsigned are treated
similarly, the scantol routine will handle either and there is no method
(or good purpose) tn complaining about a '-' if the user enters it. =/
scn_INT:
scn_UINT:
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i & 0x20) == 0

flags |= isLong;

/* bit § is set if lower case */
_scantol (Get, UnGet, srceP, Sl, width & Ox7FFF, &charCt, &status);

/* Irom %n specifications

/* This is a MACRO! %/

so we can ignore “isHalf",

CX zapped, result in AL

CX zapped, next char in AX,
numeric result in DX
save the MSW of pointer */

retrieve, use as LOW

CX zapped, next char in AX,
numeric result in DX
retrieve the MSW */

This is a MACRO! */

| cmp WO (status), 0
I Jie sch intEnd
I test BY( (flags), isSuppressed
i joz sco_intUpdated
] inc W0 (count)
scon PUTINT:
I SCANNEXTARGPOINTER
/* On the iAPX-86 family int == short,
sco intStos:
I~ stosw
I test BY0 (flags), isLong
1 jz sen_intUpdated
I xchg ax, dx
| stosw
sco_intUpdated:
goto scr NEXT;
scn intEnd: -
1~ i scn intEQF
goto  scn END;
scn intEOF:
- goto scn EOF;
. Pointer formats are in Intel style, either hhhh (DS default} or
hhhh:hhhh for far. ./
case ( pt):
" SimLecalCall
1 Jmp sen SkipSpace /*
UnGet ( AX] srceP);
charCt -
1 and WO (width), TFFFh
: SimLocalCall
I Jmp sen InHex4 /*
- o
| push dx i
] cmp al, *'
| je scn_ptrLSW
1 or ax, ax
{ jle sch nolovkAhead
UnGet { AX, srceP);
charCt --;
scn nolookAhead:
I =~ pop dx /*
#ifdef _HUGE__
I Jjmp short  scn_ptrEndjmp
#else
I moy hx, DS
! jmp short  scn_pointerReady
#Hendil
scn_ptrLSW:
SimLocalCall
I Jmp sen_InHexd 5 *
E
I pop bx I
I or ax, ax
1 jle scn notAhead
i push dx ~
[ push hx
UnGet { AX, srcel);
charCt -
] pop bx
I pop dx
scn notAhead:
scn pointerReady:
| fest BY0Q (flaps), isSuppressed
1 jnz sen ptrUpdated
I SCANNEXTARGPOINTER /*
| inc WO {count)
I xchg ax, dx

*/
*/

*/

*/

*/



1 stosw
1

xchg ax, bx

1 stosw

scn_ptrlpdated:
“goto  sen NEXT;

sca_ptrEnd:

1 il sco_jmpEQF

scn_ptrEnd}mp:
goto scn END;
scn_jmpEOF:

L]

1 jmp scn_EOF

w’, 'r, ’g’, 'E’ and G’ formats are all equivalent for input
since _scaniod and scantold recognize all variants.

. e ./
case { M)
#if LDATA
| push 58
#Fendif
I lea ax, status
I push  ax /* , &status */
#if LDATA
I push 58
#endif
1 lea ax, charCt
1 push ax /M , &charCt */
1 mov ax, B7FFFh :
| and ax, width I , BTFEF & width */
I push ax
#if LDATA
| push W1 {sreeP)
#endif
1 push Wi (sreeP) /* , scceP o/
#if LFROG
I push W1 (UnGet)
#endif
I push W0 (UnGet) /e , UnGet */
#il LPROG
1 push W1 (Get)
#Hendif ,
1 push WO (Get) T , Get *f
I call EXTPROC (_scantod) f* ST = scantod (. %/
| add sp, {3 » dPtrSize) + 2 + (2 * cPtrSize)
1 cmp WO (status}, D
i jle scn endFloat

if (1{flags & isSuppressed)}

{
1 SCANNEXTARGPOINTER /* This is a MACRO! */
1 inc Wi (count)
1 test BY0 (flags), isLong /* is it 'double’ ./
I iz test LongDOubie :
I moy ax, sLong
I jmp short push_type
test LonglQuble:
| S test BYD (Mags), isLongDouble /* is it ’long double'/
H iz its default foat
i moy ax, isLongDouble
t jmp short push_type
its default float:
1 - xor ax, ax /* default is 'float’ 7
push_type:
£ push ax
#il LDATA
I push es
#endif
H push di
[ call EXTPROC (_scaarslt)
i add sp, dPtrSize + 2

goto scn NEXT; /* This item is complete™/

Tt



}

scn _popFlcat: /* if suppressed then discard result of _scantod. */
call EXTPROC ( scanpop) /* pop stack .f
scit_UpdatedReal:
goto scn NEXT;
scn_endFloat: /* if failed then discard result of scantod. */
| call EXTPROC ( scanpop) /* pop stack »f
| il scn mg'mpEOF—
goto sca END);
{..’.Q.!".‘Q.Qtt&t‘.‘ L e LLL

The 's’ conversion specifies to take a “token" from the source.
The token is the next contiguous grovp of non-space characters.

L 11} L L] /
case (_st):
sco untilToken:
B SimLocalCall
| jmp sen_SkipSpace /* CX zapped, result in AL ./
scn_maybeToken:
| test BYD (flags), isSuppressed
I inz scn tokenWidth
1 SCANNEXTARGPOINTER /* This is a MACRO! */
I in¢ Wi (count)
scn tokenWidth:
| and width, 7FFFh J* default width becomes 7FFFh =/
| iz scn_tokenEnd
scn whileToken:
I~ test BYO (flags), isSuppressed
I joz scn_tokenNextCh
| stosh
scn_tokenNextCh:
charCt ++;
I push ES
Get {srce:;
1 pop ES
I or #x, aX
I jhe scn_tokenEnd J/* end if \D or EOF */
I al, al
| Js scn isToken
I xchg hx, ax
I cmp scanCtype [bx], ws
I xchg ax, bx
| jng scn_tokenEnd /* end if space */
scn isToken:
| dec WO (width)
1 ' scn_whileToken /* width limits loop connt */
son_ tokannd "
1 push ES
UnGet { AX, srceP);
1 pop. ES
charCt --;
I test BY0 (flags), isSuppressed
1 joz scn_tokenUpdated
1 mov al, D /* terminate result token string. */
I stosh
scn_tokenUpdated:
goto  scn ] NEXT;
/* The ’c’ oplion captures a literal character array. Leading and embedded
space charucters are taken, not skipped. The array size must be filled:

if too few characters are in the source then the conversion fails and is
not counted. */

case ( ch):

I - test BYD (flags), isSuppressed

I sen checkWidth

I SCANNEXTSRGPOINTER J* This is a MACRO! %/
scn_checkWidth:

I 7 mov si, width /* if width was -1 (default), then *
I or si, si J* set it 1o 1. Note that a zero */
I jol scn charWidened /*  width is valid (consider how */
I mov si, 1 I an ' width might be used). */
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scn_charWidemed:

I Jz scn_charEnd /* skip if user set a zero width */
sco_charLoop:
. charCt + +;
| push ES
Get {srceP);
I pop ES
I test BYD {Nags), isSuppressed
I jne scn_charNoPut
I stosh
scn_charNoPut:
I . ax, ax
i jl scn_charEOF
1 dec sl J* width */
1 Jg scn charl.oop
sch_charEnd:
| test BYD (flags), isSuppressed
I jne scn_charNext
| inc WO (count)
scn charNext:
T goto scn NEXT;
scn_charEQF: /* source was incomplete */
goto sen EOF;
case { s¢); -
#if LDATA
1 push ES
#endif
I sub ax, ax
1 cld
I push 88
I pop ES
I lea di, hitSet
I mov ¢x, 16
I rep stosw /* clear 256 bits. ./
#if LDATA
I pop ES
#endif
I lods BY) (ES_ [si]) /* *(formP++) *f
I and BYD (flags), NOT isExclusive
I cmp al, ™
I Jjne scn scanlne
[ or BY( (flags), isExciusive
I lods BYD (ES_ {si]) /* tdormP++) */
scn_scanlnc:
I mov ah, 0
scn_scanSetBit:
I may dl, al
| moy di, ax
1 mov o, 3
1 shr di, ¢l
1 mov ex, 107h
I and cl, di
I shl ¢h, «f
I or bitSet [di], ch
scn_setNext:
| lods BY(Q (ES_ [sil} /* *(formP++) */
1 cmp al, 0 /* unexpected end of furmat ? ./
I iz scn_scanOpen
1 cmp al, 7} /* normal end of scan set specification */
je scn scanBounded
1 cmp al, %’ /* possible range specification */
i jne scn scanSetBit
i cmp di, ES_ [si]
1 ja scn scanSetBit
i cmp BYF (ES [si]), T
I je scn scanSetBit
/* If arrived heré then 2 range has been specul'led and note that the first

bit of the range has already been set,

lods

BY0 (ES_ [si])

*/

/* *(formP+ +)



’ sub al, di /* AL is count of bits needed. */
I Je scn_setNext '
i add di, al /* DL = (A + Z-A) = Z, final char. */,
scp_setRaage:
I rol ch, 1 /* next bit pesition is in .. ./
I ade di, 0 /* . next byte if wrap-around. */
I or bitSet [di], ¢h .
I dec al
1 jnz sen_setRange
| jmp short  scn_setNext '
scn_scanOpen: /* scan set was not written correctly */
goto  sca END; /* abandon the conversion *
sco scanBounded: /* the closing ')’ has been found. *
I - mov formP, si /* remember formP next position */
1 and Wi {width), 7FFFh J* convert defauht -1 to large positive */
I mday si, width
1 test BY0 (fags), isSuppressed /* if suppressed, then just skip */
1 jne scn scanl.oop /* input, generate no result */
t SCANNEXTARGPOINTER /* This is a MACRO! */
scn_scanLoop:
| dec si
1 jl scn scanbLimited
charCt ++;~
I push ES
Get (srceP);
] pop ES
1 or ax, ax
I i sen scanFOF
| xchg si, ax
] mov bx, si
| mov cl, 3 /* calculate bit equivalent of char */
I shr si, «l
I may cx, 107h
I and cl, bi
I sht ch,
i test ch, bitSet [si] /* is the character in the scan set ? »f
| xchg ax, si
i xchg ax, bx
f iz scn_scanNotln
/* If arrived here then the char was in the scan set. */
1 test BYO (flags), isExclusive /* exclusive scan ? */
1 jz sen_scanAccept
1§ jmp short  scp scanTerminate
/* If arrived bere then The char was not in the scan set. ./
scn scanNotln:
I~ test BY( {fNags), isExclusive J* exciusive scan 7 .
I jz scn scanTerminate
/* If arrived here, then AL holds an acceptable character »/
sen scanAcceph:
| - test BYG (flags), isSuppressed /* if suppressed, then just skip ¥/
I jne sen scanLoop /* input, generate no result. */
i stosh - /* move character to result string */
1 jmp short  scn_scanLoop
] .
/* If arrived here then the end of the scanned token has been found. v/
scn scanTerminate;
P push ES
UnGet ( AX, srceP); /* unget the terminator */
I pop “ES
charCt -
! ing si
i cmp st, width
i jnl scn_scanEND /* No match at all was seen */
/* If arrived here then the maximum width was hit or scan is complete, ./
scn scanLimited: : ‘
(- test BY0 (flags), isSuppressed .  /* if suppressed, then just skip */
I jne sca_scanlpdated /*  input, generate no resalt */
1 ing WO (count)

sm_scanEND:
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i mov al, 0

I stosb
scn_scanUpdated:
goto  sen NEXT;
scn_scanEOF:
1 inc si
1 cp &i, width
I jol scn EQF /* input friled before token */
1 test BY( (fags), isSuppressed /* it suppressed, just skip */
I jne scn EQF
1 mov al, 0
I stosh
I inc WO (count)
/" jop scn EOF *f
} - /***  End of Switch  **/
Fad Input failure before a conmversion succeeds. Give a count of
the nomber or input fields successfully taken: if failed before
any input accepted, return EQF; ./
scn EOF:
- UnGet (EOF, srceP);
1 cmp WO (count), 1 /* generates carry if count = 0 */
1 shb WO (count), 0 F i so had count becomes -1 */
/* Arrive here for conversion failures. */
scn_END:
/" If arrived here then the scan ended gracefully. ‘Return a count of input
fields accepted. */
sc_respond: '
scn_exit:
X pop ES
return count;
/™ --- Local Subroutines - *}
i --- SkipSpace --- skip spaces al beginning of a spec ./
scn_skipSpace:
B charCt ++;
Get (srceP);
I or ax, ax
i fle scn_skipEQF /* \0 or EOF */
1 or al, al
I js scn_skipEnd
1 xchg bx, ax
1 cmp scanCtype {bx], ws /* white spage ? )
) xchg  ax, bx -
I je scn SkipSpace
scn_skipEnd; -
1 pop cx /* get return address ¥ *f
1 add cx, 3 /* avoid the 3-byte jump ./
I jmp X /* RETNEAR .f
scn_skipEOF:
1 jz scn_skipEnd
1 pop x /* discard vormal return %/
| jmp short  scn_EQF /* HUGE has no default DS */
/* --- InHex4-— Collect up to 4 bex digits
result: CX zapped, next char in AX, oumeric result in DX. *f
sco_InHexd: .
l sub dx, dx
{ moy cx, 4
scn_hdloop:
| dec W0 (width)
I A sca_hdlimited
I push dx
| push cx
charCt ++;
Get (srceP);
H pop L 4
1 pop dx
| or ax, ax
I jle scn_hdend /* \0 or EOF ¢/
I dec 1
1 ji scn_hdend /* maximum of 4 digits */



[ moy ch, al

1 sub ch,

1 Jb s¢n_hdend

¥ ciop ek, 10

1 jo sce h4isDigit

H sub ch, A - O

i jb e bdend

1 cmp ch, 6.

1 jb ser hdisHex

1 sub ch, ™' - A

1 1.} scn_hdend

1 cmp ch, 6§

I jnb scn hdend

scn_hd4isHex: -

i add  ch, 10

scn bdisDigit:

1 - shl ux, 1

| shi dx, 1

i shl dx, 1

i shl dx, |

1 add di, :h

i jmp scn hdloop

»cn_hdtimited: -

i - sub ax, sx /* no lookabead */
sen_hdend:

I cmp c, 4

T je scn bdeol

I pop cx /* get return address */
I add cx, 3 /* avoid the 3-byte jump */
1- jmp cx /* RETNEAR »f
scn_hdeol:

1 pop cx /¥ discard pormal return */

1 jmp scn EOF /* reject input */

}

#prigms warn use
#pragma warnm .rvl

& ¥ E scanpop - EWIRRIRZENEEER. - scantod.cas
B #  void _scanpop(void);

i B BEENATE scanner ENFFLRRERZ G WEER,
wRKF

static  void _scanpop()

{
ASM FSTP  ST(®) /* pop math coprocessor stack */
}

HNE scanreit -SEEUHAEEN, - scantod.cas
A i void _scanrsit(double *rsltP, int rsitType);

w8 KRBT scanner ENPRERER,

R B ¥

static void _scanrsit(void *rsitP, int rsiiType)
{
long double {emp;
asm FSTP LONGDOUBLE (temp)
if (rsltType & islong)
*(double *)rsltP =  idtruac(DBL, temp, HUGE VAL);
else if (rsltType & isLongDouhle) .
*{iong doubie *)rsitP = temp;
eise
*(flgat *yrsitP = _ ldtrunc(FLT, temp, 1./0.);



B LAEEWR scanf RERAIHBE.

E W E  scantod - NEHBARNEAN, — scantod.cas

;] ¥ long double scantod (int  (*Get) (void *srceP),
void (*UnGet) {int ch, void *srceP),
const void *srceP,

int widih,
int *countP,
int *statusP )
FR#  _scanfh
BB HFNBRERIDUMELN, FR R,
float == [isspace]® Isign] [realnum] [expoment]

isspace = as per <ctypeh: >:isspace
realsum = {digit [digit]* [ [digit]* 3} |
{. digit [digit]*}
exponent ::= ‘e'|'E’ [sign] digit [digit}*
SrceP HIEEEIHRIMA, i, EELR FILE*, &3 GET X Unget 33 SrceP 3K
F%, FTBRER LROSBABRFH.
HFLAMREMN,
width A7 BUER SN FANMRD, RHRE, LREFEEHA. BFRENTNHEH,
3E G TR B R TN F M, SENINENSR IHERBIN |
EAMBEFEMHRES, _
EFEIT 2 WA EOF, WRE MRZER EOF DREHINF 2 tB DK e sr
SMEERRER 6 NRAREAUERISRGR 15 IR HHE LRI TRGER 2,
MRAWMFEMNBERRCENZIM, NEREH 0, HARFHRPHT M FERERY
HEA-— BB T IR, MER % HUGE VAL R 0,
F O HROFBHAT, HimEs eI nsNEsa.
ANVERESET BAR—A 3bit BTSN (18 B , HARBERMNES, B 184
R M ER L,
BER PR, SEANRE RN/ R, XIS
fEAT A MR RN BN It T4,
RIFT AEBIRBRSE, B RBESEMN. XA FARHTHN:
R = 10" dE¥ES) XPHEGXFE
WURGSR L8, REEM+HUGE, MRALR T, REERO.,
KB AWM INDP-87, BALBALETHMRBINT AR, N7 3RPH, i
BN, BFAPKGBEA, HARKASISEETS.
TEHTRTBHTEMTRZEHRE:
0000123456789012345.098765432109876E + 99

T %‘I‘ﬂ_ g v
WmR T REEAB AN LR, HFREESN, BERBESNT,
B HE GEERARO%RE,
¥ RAF

. #pragma inline
- #include <asmrules.h>



#include < scanfh>
#include <ctypeh>
#include <math.h>
#inciude <stdlibh>
I Intermal RTL functiop to perform double/float truncations. ./
#define FLT b
#defice DBL 1
double pascal _ {dtrunc(int flag, iong double x, double xhuge);
/* + ] infinity, +/- NAN ¢/

static const float INF = L0/0.0;
static censt foal [INFM = (10/0.0);
static const fluat NAN = (.0/00;

static coast float NANM -(©.0/0.0);
#pragma warn -rvl
#pragma wiarn -use
static  long duuhle scantod {
- int (*Get} (void *srceP),
void  (*UaGet) (int ch, void *srceP),
const void  *srcel,

inl width,
int *countP,
it *statusP )

i int decimals; /% register 8T = 0x8000 ./
int digits; /* register DI = -2 ./
int exponent;
char sipn =
char Firsthigit = 1;
chur saw sign= 0
char expSign = 0;
char ExpOfiow=
int €t = &
int status = L
lorg double frac= 0.0;
register SI, DI; /* prevent compiler usage ~/

asm push ES

asm mnoy si, $300h

asm moy di, -2

/* Skip ieading spaces on the input numeral, .

std nextBlank:

Tl 4+
et (soeeP:

asm ur ik, 4X

asm inl noi_instantEOF /* No EOF the first time )

a5m jmp sid_EQF /* EOF happened first thing s/

e _instantEOQF:

anall chw

asm xchy bx, ax

PR test bi, 8Gh

asm jnz std_nutSpace

#f HUGE

asmi moev dx, seg  clype

asm oy ES, ax

asr test BY( (ES: crype {bx+1]), IS SP

#else -

dsML iest BY0 (_ctype jbx+1]}, IS SP

#Hendif T

HNm jur std nextBliank

>sid notSpuce: -

z$m xchg ax, bx

agm dec W0 (width)

Axin jl std_FractionLimited

/* s the nnmeral preceded by a sign ? ./

asm cmp al, "+’

anm Je std_signSeen

asm cmp ai,

asm ine sid fracChur /% AL must hold a fraction character, */

asm ing BYD (sign) /* set flag to true == negative */

std_signSeen:
saw_sign+ +;




LM

sid_fracLoop: /* Pick up the next character of the fraction. ./
asm dec W0 (width) .
asm jl std fractionLimited

o ++ 7

Get (srceP);

We need tn check for the special cases wherer+lNF INF +NAN -NAN
might be specified.

*/
asm cmp BY0Q (FirstDigit), 1
asm jne std fracChar /* Its not 1st char, continue *f
Asm cmp BY(D (saw sign), 0
asm Je std fracChar /* There was no sign, continue ./
asm cmp al, ’r '
asm je relPossiblelNF /* Maybe we have +/-INF -/
asm cmp al, 'N’
Asm Jje reiPossibleNAN /* Maybe we have +/.NAN ./
asm jmp short std fracChar J* Its not a special case ./
relPossibieINF: =
asm jmp PossibleINF; J/* far jmp within relative range®/
relPossibleNAN:
asm jmp PogsibleNAN; /* far jmp within relative range®/
std_fracChar:
asm moy BY( (FirstDigit), 0
asm cmp al, " /* Watch for decimal points */
asm ie std_fracPoint
asn cmp al, 'y
asm ja std fracEndJmp /* All other non-mumeric characters .. ./
asm cmp al, o
4Sm jb std fracEndJmp /* .. are fraction terminators. */
asm sub al, Y /* convert digit to equivaleni number. -/
asm chw
i Keep 2 count of the digits seen, »f
asm inc di
asm i std_notFirst J* was it the first digit ? *f
/* The first digit begins the fraction. Leading zeros are noted by setting

digits -1, sc that the fraction syontax is valid if no other digits
are seen, hut following digits will still be treated as “firsis"

Leading non-zero digits cause digits to he set to 1, s/
asm moy frac [0], al
asm mov di, 1
asm or al, al
asm jnz std (racLoop
asm neg di =
aSm cmp si, B000h /* has decimal point been seen ? */
asm Jje std_tracLoop
asm dec si J* if yes, move it to the left, */
usm jmp short  std fracloop
/* Arrive here when fraction is width-limited but valid. */
std fractionLimited:
asm mov al, ¢’ /* Behave as if exponent started. */
jmp_to fracEnd: /* Label within relative range *f
asm jmp std_fracEnd J/* Width will limit exponent, too. */
/* Error action placed here for short jJump range. */
std_KOF;

status = -];

asm jmp short  std_noResult
std FracEnd}mp: J* extend jump range ./
asm jmp std fracEnd

/* A decimal point has been seen  */
std_fracPoint;

asm cmp si, 5000h /* Has a previous decimal point been seen ?
asm jne jmp_to_tracEnd /* If so, the fraction is terminated. ./
asm sith si, s /* result if "' before any digit */

asm or di, di

asm jng std fracLoop

asm maov si, di /* decimals = digits '

asm jmp short  std_fracLloop
/* If a digit is seen, then maltiply the existing fraction by 10 and
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add in the new digit. The special case of the first 5 digits is
treated separately fnr speed. */

std notFirst: .
asm cmp di, 5

asm ja std_beyond$

asm xchg hx, ax

4stn mov ax, 10

asm mul Wi (frac)

astm add ax, bx

asm - 1ila di, dh

asm moy frac {D], ax

asm mov frac (2], dx

asm jmp std fracLoop

/ Digits beyond the 6th are more rare in practice (even in 6-digit

numbers, 5 will be quick), so no further special cases are
Jjustified. Beyond 18 digits, ignore the digit values but
keep scanning. */

std beyondS:

asm cmp di, 18

asm ) jmp_frac_ioop
4sm xchyg bx, ax

asm mov ax, If

4510 il WO (frac [6])
asm moy (frac 16]), ax
asm moy ax, 10

asm mul WO (frac [4])
ASm meoy (frac [4]), ax
asm push

asm maov ax, 10

asm mul WD (frac [2])
asm Moy (frac [2]), ax
asm push dx

asm mov ax, 10

asm mul Wi (frac |0])
asm add ax, b

asm mov (frac |0]), ax

asm adc {frac [2]), dx
asm pop dx
asm adc {frac [4]), dx
asm pop dx
asm adc frac [6]), dx
jmp_frac_loop:
asm Jop std fracLoop
i error clauses placed here within shurt-;ump range of whole routine,
Arrive here if an errer occurred.
std_noDigitSeen:
status = 0;
std_noResult:
if (width >= )

{ UnGet (_AX, srceP);
ot s
asm FLDZ /* and a zero oumeric result, */
asm jmp std_end
P end of error clauses. .
/" The fraction was ended. If it was valid, it must have had at least
one digit. AL must held the character which terminated the fraction. ./

std fracEnd:
asm cmp di, -2
asm jz std noDigitSeen
I* If no decimal point was seen, then the decimal is assumed o be at

the rightmost edge.  */
asm cmp st, 8000h

asm jne std exponent

asm mov si, di J* decimals = digits ./

I Now we must gather the exponent. First, check for 'E’ or ¢’ to
introduce it, then if found gather the short integer. *f

std exponent:

asm moy digits, di

T



asm moy decimals, si

asm sub di, di /* DI = exponént */
asm cmp al, "E’

asm Jje std present

ASm cmp al, &’

asm’  jne std_combine

std_present;
asm dec W (width)

asm i std_expenentLimited
ct ++; -
Get (stceP);
&8I cmp al, '+’
asm ic std_expNext
asm cmp al, -’ /* is exponent negative ? ./
asm jne std expGotNext
expSign ++7
std expNext;
asm dec Wi (width)
asm Jt std_exponentLimited
ot ++;
Get (srcel);
std_expGotNext: /* if no leading sign, must be leading digit. */
asm cmp al, 'y
asm ja std combine
asm sub at, o’
asm. jb std expNenDigit
asm chw -

/ The largest IEEE long doubles have exponents 4932 <= X <= +4932,
Numbers outside that range will be accepted as infinite or zern,

according to the sign of the expnnent, ./
std exploop:
asm xchg ax, di
asm mav dx, 10
asm mul dx
asm add di, ax /* B = exponent ./
asm cmp di, 4932 /* The upper limit on exponents */
asm ile std_expNext
asm xor di, di /* Exponent overflow, set flag */

asm mov BY0 (ExpOfow), 1
asm Jjmp short  std _expNext

std_expNonDigit:
asm add al, 0’ /* restore original terminator = %/
/* Arrive here when a valid syntax has heen terminated.

AL must still contzin the terminating character, unchanged. ./

std combine: -
UnGet (_AX, srceP);

ctee; .
/* Arvive here with valid termination bul no terminator to be pushed back.
std_exponentLimited:
asn test BYQ (expSign), OFFH /* was the exponent signed ? */
asm iz skip_neg
a5m neg di
/* Normal stays normal, Infinity becomes 0 if exponent was hugely negative.
4sim ey BY0 (ExpOflow)
skip neg:
* 7 The special case when digits = -1 occurs when the fraction is zero.
In that case, the result is always zero, whatever the exponeat, */
asm may bx, digits
asim or bx, bx
asm jnl std nonZero
asm FLDZ -
asm Jjmp std end
* Combine the decimal point pusition with the exponent, The exponent
begins with a value that reflects the position of the decimal point. -/
std nonZero:
asm moy cx, decimals
asm muov 84X, €X
asm add ax, di /* 10E(decimais+exponent) = upper bound */
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i . Q.1E(decimals +exponent) = lower bound
Convert underflows (o zero and overflows to 1d HUGE VAL. ./

asm cmp RYDG (ExpOiflow), 1 /* big (+) éxp -> 1d HUGE VAL %/
asm Jje std isInfinite -
asm cmp BYD (ExpOftow), -1 /* big (-) exp -> 0 ./
asm jne std isNorma)

std_isZero: -

asm FLDZ

asm imp short status?

std_isInfinite:

/* Make 'frac’ a long double HUGE VAL ./

asm mov ax, -1

asim movy fraciD], ax

asm mov frac[2}, ax

asm mov fracfd], ax

asm mov frac[6, a

X
asm mov frac[8], D7FFEH
asm FLD LONGDOUBLE( fruc }

statusl:
asm mov Wi istatus), 2
asm Jmp std end
std_isNormal: - /* For normal numbers multiply fraction * 10"exponent */
asm oY ax, bx
asm cimp bx, 18
asm ina std usualPaint
asm mov bx, 18 /* a maximum of 18 digits are used »f
std vsualPoint: :
gsm add ax, ox
asfi sub cx, bx
std_beginExp: /* CX = decimal point contribution to exponent */
asm add di, CX /* DI = combined exponent ./
asm FILD  gword ptr (trac)
asm oV ax, di /* Calculate 10°(jexponent]). */
asm or ax, ax
asm Jz std_end /* no multiply required if exponent is zero. */
asm Jal std_pow
asm neg ax
std pow:
asm push ax
asm call EXTPROC (powl]) /* leaves result in iNDP-87 ST(() TOS */
asm pop ax
asm or di, di
asm jnl std expPlus
asm FDIV - /* negative exponent --> 1/ 10" |{exponent] »f
asm Jjmp short std end
std_expPlus: -
asm FMUL /* combine the exponent with the fraction. */
std end:
- il (sign)
asm FCHS /¥ negate the result */
std returnPP:  /* update *(suffixPP) with the next chacacter’s position. */
/*~  Finally, of course, don’t forget to return (he converted number ! */
std_exit:
asm LES di, countp
asm mov  bx, «t

asm add ES  |di], bx
asm LES_ di, statusP

asm mov bx, status
asm mov ES |dil], bx
asm pop ES

return;
PossibleINF;

ct ++;

Get (srceP);
asm dec W0 (width)
asm i Didnt_pan_out
ssm cmp al, ‘N



asm jne Bidnt_pan_out |

ot ++;
Get (streP);
asm dec WO {width}
aSm Jl Bidnl'_pan_nut
asm cmp al, 'F
asm Jjne Diget_pan_out
if (sign)
{
asm FLD FLOAT( INFM )
t
else

{
asm FLD FLOAT( INF )

}
asm jmp sté_returnPP
PossibleNAN:

ct ++;

Get (srceP);
asm dec W0 (width)

asm jl Didnt pan_out
asm omp al, 'A™
asm Jne Didnt_pau_out
ot ++;
Get (sccelP);
asm dec WO (width)
asm Jil Didnt pan out
asm cmp al, * -
asm jne Didnt_pan_out
il (sign) B
{
asm FLD FLOAT{ NANM )
}
else

{
asm FLD FLOAT( NAN )

asm jmp std returnPP

Didnt pan out: - J* 1t wasn't +/-J/INF/NAN v/
~ status = O

asm Jmp std_noDigitSeen

}

#pragma warn rvl
#pragma warn .ose
BME _scantol - AERFHBRAMKEM. - scantolcas
H #* long scantol (int {*Get) (void *scceP),
void (*UnGet} (int ch,yoid *srceP),
const void *srcel,
int radix,
int width,
int *countP,
int *statusP )
WRx# scunfh
w8 ORSAUMTKEYN. FRENELR:
leng = [isspace]* [sign] numeral;
aumeral u= {0 I'0|'X’] digit [digic]* } |
{ digit [digit] } : .
SrceP HEFFEHER, MW, ETLR FILE*, B GET H Unget S8 SrceP FKiR
F/, FEERE LRODBRVERTH.



EYATR 0, BETELR 236 B0, MBREHCHO, MRECHEIRAA, +. HRSEH
ST 8, 106 ¥ 16 PXFAT REA LI,

MREH>10, MFBALHEEEHFOY K,

PREWNEERAFHE, WEREY 0, FARARFHRTRE,

width B URZNRFHRHRM. DRANS, GEEER. ERENTNZE.
REAWARFHER RN TR, SEBNmYEE (BERRIE .
Rin®| B F AT ES,

ORI BIT IR Z WWLAE] EOF, WIE[RIMRZER EOF: WREH BN T 2 Wil KAl
FRUEEOGRER 0 NREBREAMERRRSE L WRHE LRGEE 2.

X REF

#pragma warn -rvl
#pragma warn -use

long _scantol (int {*Get) (void * srceP),
void (*UnGet) (int ch, void * srcelP),
const  void *sreeP,
int radix,
int width,
int *countP,
int *statusP )
{ char sign = 0
int ct = {;
int status = 1;
register S1, DI; /* prevent the compiler making its own usage */
asm push ES
I* First skip over any white-space prefix, ./
Fid avoid assuming DS ./
asm mov di, 1 + offset (ES  ctype)
stl_skipSpace: -7
ct ++;
Get {(srceP);
agm or ax, ax
ASm i stl EQF
ASm chw -
asm xchg bx, ax
asm test bi, Bih
asm jnz sti nutSpace
#ifdef HUGE _ -
asm mov ax, seg ctype
asm moy DS, ax
#endil
asm test BYD ([bx+di]), 15 SP J* (1 +  ctype) [hx] */
asm jnz st! skipSpace - -
stl notSpace: -
asm xchg  ax, bx
dsm dec Wi (width)
dsm i stl_noDigitSeen
/* next check for an optional negative sign. */
4sm cmp al, *+’?
asm je stl_signSeen
asm cmp al, ~'
asm jne stl xigned
sign+ +; -
stl signSeen:
asm dec Wi (width)
asm il sti_nuDigitSeen
ct ++4,
Get (srceP);
Hsm or ax, ax
asm J sti KOF
st sipned: -
asn suh si, si  /* DI:SI hold the result. */
asin mov di, si /* default result is zero. */
asm , meg¥ cx, radix



asm Joxz stl_autoRadix

asm cmp cx, 36
asm ia stl_badRadix
asm c¢mp o, 2
ASmM jb st badRadix
/™ The first few digits are special cases. Firstly, there must be
at least one digit. Secondly, the second “digit" may be X’ or ¥
if the radix is hexadecimal. *f
stl_radixSet:
asm cmp at, "0’
asm Jjne stl_digitNeeded
asm cmp o, 16 /v is "0x." allowed ? */
asm jne stl_nextWordDigitJmp
asm dec W (width)
asm H stl_result)mp /* Di:SI is the result */
o ++;
Get (srceP):
asm cmp al, 'x
asm je stl_nextWordDigitImp
asm cmp al, X /* comtinue main part of the number */
asm je stl_ nextWordDigitJmp
asm’ jmp stl”inspect Digit
stl EOF: /* source ended before any digit seen ./
- status = EOF;
asm jmp short stl backUp
i When a syatax error uccurs, the result is always zero. .

st! badRadix:
st noDigitSeen:
- status = O
stl hackUp: ;
- UnGet {_AX, sreeP);
ct -
asm sub X, ax
asm cwd
gote  stt end;
stl_resultfmp:  ~
asm jmp st result /* extend jump range -/
7 Automatic radix recognition:
Note: single digit "0" with no following digits is a valid octal zero, */
stl_autoRadix:

asm cmp al, "1
radix = 10: /™ il lirst digit not W, numery} is decimal. ./
asm jne stl digitNeeded
asm dec W (width)
asm I stl resultJinp
ot ++; -
Get (srceP);
radix = ¥; /* if begins "0." then will be octal */
asm cmp al, %’ /* unless "0x." or "0X.", which is hex */
asm je stl astoHex
asm cip al, 'x
#sm jne stl_inspectDigit
stl autoHex:
- radix = 16;
stl_nextWordligitImp:
asm jmp short stl_mextWordDigit
/* If arrived here then a first true digit is still awaited, */
stl digitNeeded:
asm muv cx. radin
asm xchy hx. ax
asm call stt Dhigit
asm xchyg a#x, hx
asm ic st nolipitSeen
asm xchy si, ax
asm Jmp short  stl nextWordBigit
stt digitOnWord; -
asm xchy  ax, si
asm muf WU (radix)
asm add si, ax
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ASm adc di, dx

St jnz stl nextDigit
stl_nextWordDigit: -
&sm dec Wi (width)
asm it sti_result

ct ++; B

Get (srceP);
stl_inspectDigit:

asm mov cx, radix
asm xchg bx, ax
asm calt stl Digit
asm xchg  &x; bx
asm jnc stl_digitOnWord
asm jmp short  stl_term
/* Loop accumuiating digits until overflow or the end of the digits.
The loop calculation is DESI = {DESI * radix) + new digit. */
stl digitOnLong:
asm xchg  ax, si
asm mul ex J* CX == radix */
asm xchg ax, di
asm xchg cx, dx
asm muk dx
asim add si, di
asm ad¢ ax, cx }
asm xchyg di, ax  /* resuit in DI:SI .
asm adc dl, dh  /* bits heyond 32nd should be zero. */
asm jnz stl overtiow
stl_nextDigit: -
asm dec Wi {width;
asm jl stl_result
ot ++;
Get (srceP);
asm MOy cx, radix
asm xchg bx, ax
asm calfl sil Digit
asm xchg ax, hx
asm jne stl_digitOnLong
/" Arrive here if no ervor but terminator character has been seen.
The original terminator character must be in AL. */
sti_term:
UnGet ( AX, sreeP) f* unget to the terminator. */
et -
sti result:
asm mov dx, di
asm xchg ox, st f* result is now in DX:AX -/
/* Was -’ negative seen ? If s0, then negate the result. ./

if (sign)
{

4asm neg dx

4Sm neg ax

a58m shb dx, 0 /* onegate {(DX:AX) */
!

st end;

asm LES di, countP

asm mov~  bx, ot

asm *add ES [di], bx

a8t LES di, “statusP

asm mov~ hx, status

asm . moy ES [di], bx

asm pop ES™
return;
/* An overflow produces s maximum result, */

st averflow: '

asm mov ax, DFFFFh

asm may dx, TE¥Yh

Asm add al, sign

ANM ade ah, @

asm ade dx, 0 /* resolt B000:6000h if signed. */
statps = 1;
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A5 jmp short sil end
} .

#pragma warn vl
#pragmsa warn use

MR __screemio - BIHREMER, - BCreen.c
H e void pascal __screenio(mid far *dst, void far *see, ind len):
R BH K.
void puscal  screenio{veild far “dst, void far ®sr¢, ini len)
{ if {7 video.graphicsmode && directviden)
__yram(dst, src, lem);
else
bius{dst, src, len);
}
B HEE screenpos - E[RIXAT CP, ~ §Creen.c

=S B static unsigned near pascal screenposivoid far *ptr);
B WE  R/RFVPLEIN/M
B
#inclade < videoh >
#include <dos.h>
#include <conioh>
static unsigned nedr pascal screenpastyoid far *ptrj
{ register unsigned offset;
unsigued char row, col;
offset = FP OFF(ptr) >> I;
tow = (unsi’élmd charHolfset [/ uvidal.scn:enwidth);
eol = (unsigned chari{effset - row *  videnscreenwidth):

*AH = TOW;
AL = cols
return _AX;
}
B M E  scroll - ZEXHXTESYNRO, - scrofle

H b 3 siatic pascal _ serollthyte dir, byle x1, byte ¥l
byte x2. hyte ¥2, byte lines);

Bkl E X
A
void pascal  scroli(hyte dir, hyte xi. byte y1, hyte x2, byte ¥, hyie lines
{ unsigned Hnebutler[80];
it {1 videnyraphicsmode && direcivideo && lines == )}
{7 xl+4;

vi+ ¢

N2 A4y

yi 4+

i (dir == UP)

{ maovetextixlyl + 1 x2 ¥2.x1¥yl3%
pettext(x1.y2 x1L.y2 linvbufler);
zaplineflinebuller x [ x2},
putiextinl y2x2.y2 jinehutlers;

H

ehae

{ wovetextixt ya2al-txl vl + 1);
pettext(xlyixlyLlinehutter)
zaplineClinehoifer,al 125
putiextist,yl.x2 vl .Eaebulter);

}
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else
{ BH = videoattritmte;
AR = dir;
AL = lines;
“CH = ¥y
CL = xi;
“DH = y2;
DL = x2;
“VidesInt();
i
'
& MR searchpath - EESE X475 R DOS . -~ searchp.cas
F & char *puscat  searchouthiconst char *pathP, int mode);
Ebiviats dirh

W 8 searchpath BEHEREMNIHESEN T XH, MR mode BIIEEHEN_USEPATH , @

&

O

vhar

Thd

% MS-DOS BB, WRTERT, FHEET USEPATH , MERE PATH 3k,
HBORESREHE —TFEF, FRAPIANRERES.

I e, EREEKEREANTHS, KETURT A open 5 exec FFEREX
o REHFHEFHT-HEEMZ, LUEHIKEA  searchpath HERTRAL.
I 1RIEECH R TR R

FB: NULL,

*pascal  searchpathioonst char *pathP, int mode)
register char  *hufl = PathkFile:
register vlar  rencP = NULL
int flag:
" Prelistinary checking */
flag = «;
i UpathP 1= NULL) || (*path® ‘= 0%
flag = MsplitipathP, drive, dir, fname, ext);
if r{flag & (WILDCARDS + FILENAME)) = FILENAME)
return (NULL)
If looking Fer g pregram - fike, limit the search il a
directory or an exteasion is specitied  *®f
if imode & PROGRAM) {
if (lay & DIRECTORY)
made &= -~ USEPATH;
if (Nag & EXTENSION)
mode &= ~ PROGRAM;
t
/" Get "PATH? enviconment variable o allowed ./
il fmade & USEPATH)
vl = petenv"PATH");
Try to locate "pathP” in current  directory, then try in all
directories specitied by the enviesnment variable "PATH" and
return o pointer  to the full path it found, etherwise NULL
is returned. )
while (1) 4
/* Check if the Ble exists *f
it (CheckEFile(but®, drive, dir, fname, ext, mode}}
break;
J/* H PROGRAM file, try with ".COM"™ and "EXE" extension %/
it (mode & PROGRAM) |
it ACheck¥ile{bufP, drive, dir, thame, "COM", muode))
hreak;
it 1CheckFile(hot®, drive, dir, fname, "EXE", mode))
break:

/* Stops il no environment or end of it ¥/
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if (envP == NULL }{ %envP == "\ {
bufP = NULL;
break;

/* Isolate drive name from environment %/

flag = 0;

if (envP[1] == %) {
drive[flag+ +]
drive[flag+ + ]

*envP + +1
*emyP+ +;

t
drive{flag] = 0;
7¢ Isolate directory name from envirenment */
for {flag = 0; (dir]flag] = *envP++) !'= O; flag+ +)
il (dir[flag] == ") {
- dir[flag] = O
envP+ +;
break;

}
envP-; /* point back at \G' or past "y’ */
/* if only drive specified, set dir to root */
if {dir{0] :T\ N\ |
¥ LA

dir[d] = "\\"
dir{1] = \0%
) .
i
return {bufP}
}
searchpath 8% DOS 2 - searchp.cas
A # char *searchpath (char *flename);
& & £ dirh
% B searchpath XA MS-DOS B33 & {7 — -8 filename & F X H. FFORIEE % —
18 M SERE BB B A b AR,

BREEYNNIHSIN THIMER, WREHHIZE L. WE PATII BIETR, WiwiFrMe

REGHHG T BREANHIIZ BB L.

LyfElls, —TESRERBEMNTRERRE, BF IR HT O apen & exee,. 55

RPUUFRYH.,

B FERF R TR MR, U searchpath BGE R I EUBERGT -1 2o
Bl EHEMEALHE, HE AL FERS Glevame WIEHWEE-H W, searchpuih 1

NULL,
AR FLERT MS-DOS
% N oexec.., open, svstem

BEKF

#pragma inline

#include <asmroles.h>

#include <dir.h>

#include < dir.h>

#include <String.h>

#include <stdlib.h>

char *searchpath{cunst char *file}

{ return _ searchpathifile, USEPATH);
¥

sector EHAEMERX
H ik # include <graphics>

void far sector (int x, int yiat stangle, int endangle.



int xradius, int yradius);

- < graphics.h>

e} B sector B Loy By, B xradios M yradius WK SR, AERH S stangie) B ILH
rendangle) F I K,
BREBE B SRE, B sethlistype # setfillpattern & M AIBRURIE A T2 stangle
¥y D.endangle & 360 B B — R RBIR, 1ERAR N M REE Hr6)
SEEEARKEHZN HTER, graphresult &6,

Al ¥t 7€ Turbu Pascal 5.0 AL FREF

& . pieslice,setfillstype,fiil_patterns{Z M), graphresult

segread MEIFHIFIRM -- segread.cas

H # # include <dos.h> '
void segread (struct SREGS *segtbl);

¥ B £ dosh

W Bl segreds PRI LRI (FFTE SEGREGS) P segtbl RIS MR,
AP H 7 5 intdosx # int86x —RFEH,

B FEE X

aipElE  HEMTF MS-DOS

% R FP _OFF,intdus,int86

BB F

#pragma inline

#include <asmrules.h>

#inclede <dosh>
void segread{struct SREGS "segp)

{

#if (LDATA}

asm mov axX, es
#endil

dasim LES s, sepp
#ir (LDATAY

asm moy ES [sif.es, ax
#else B

asm mov ES_ [si).es, es
#endif

A5 mov ES_ [sij.cs, o
asm moy ES [si}.ss, s8
45m moy ES  [si].ds, ds
#if (LDATA) B

asm moy €5, ax /* preserve ES8 */
#endif

H

setactivepage BRI EZH0

i it # include <graphicsh>
void far setactivepage (int pagenum);

HMFER

H =  void far setvisualpage (int pagenum);

B B 7 graphics.h

i B3 setactivepape ¥ papenum FUAHIESIRER T, HiEHH WEEWN HEETT pagenum B R,
setvisualpage {#13 pagenum B4 REERE.
EHEBRATUEGTUREAERE LBRNT, IRRTREAZLAREER. RE
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EGA,VGA ¥i Hercules B ZFHEMHEN,
FTEIBELEBFERY ARG LR T HARRT, REETEA setvisualpage ¥
Aol kR R AR RER, AEAENBEPE .

& HE X

MY & Turbe Pascal 5.0 PH AU TRF

setalipalette HFEHAUERTMEERE
B ¥ # include <graphics.h>
void far setallpallette (struct palette far *pallette);
B B’ & graphics.h
## B K getpallette

setaspectratio G WEF L

A ¥ # include <graphics.h>
void far setaspectration {int xasp, int yasp);

JK & & graphics.h

B8 FAENRTUTURNEEARE, R arc R MU S B 0912 B BY MR 2
WYY, W yasp B4 10000, WBESHZEFFVCA FR), xasp iy 100005 BER
REAFATFR, xasp N/F 10000, o] F getaspectratio FEH Y WITE R MG tL,

& K. getaspectratio

setbkcolor BRI REIR
H ¥ #include <graphics.h>
void far setbkcolor(int color);
i K 7 graphics.h
% B R getbkeolor

setblock N B 4EREY DOS FiEE AN - setblock.cas
H ¥  int setblock (int seg, int newsize);

JH B & dos.h

i 8 0 aliocmem

B #®F

#pragma inline

#include <asmrules.h>

#include <dosh>

#include < ioh>

int setblock{unsigned segx, unsigned newsize)

{
asm moy ah, 4ah
asm mov bx, newsize
asm mov €S, Sepx
asm int 21h
asm je setblockFailed
return{-1};
setblockFailed:
asm push bx
__iOerror{_AX);
ast pop ax
return [ AX);

}
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e
BHoo®
OB T
RR.

L

B A

BE: -3
% A
®ENF

F AR S AL : -~ setbul.c

3 Ihagiee o« sidiadur

void seihafi FTLE Ysire visid sethuf(FILE *stream, char *buf);
it ceivhufiFILE *stream, char *tuf, int type, unsigned size);

slGin.h
setbot ¥ setvhuf 4118 170 B X H buf E I F £ Q540 &, EHITEN stream {TH/GH
A
7 sethuf . & buf Jy NULL, I/O REMEN, H2REm, REtiKELER
BUFSIZE F 7 (TE stdio.h FEEH), 75 setvbuf 7, 2R buf & NULL K4 A malioc 4342
B, B sire HGRGHE KA, ELALTE,
R H EE b crdin B stdout 3ERFE SR, T SRR, sethuf 7] TSR AH
MR,
AL PR R B )RR L H B P E R Py MM R TR A R AR sk
¥,
F setvbut B, B¥type B RHEZ —:

_IOFBF X# 2 FHe, SEMIUHESN, TMAREEENRETEWE. o T

B, EYEFEBTHN, cHRE TR,
IOLRF UMM, SRMXZH, TRAREEEIRE MEME, T8,
UWITERED O Lo, SR,
TONBF STETEM, SWhetisielB 2%, B—HAREEERNTHER, Bl
RFHES RIS,

BEdb T A siveam BIBA T tseek 205, sethul AT stream = ER TR AR, 8
HF WG YR THE sethulf RAES, FESIEEMEH,
& B R R A R R A R K A B RN R AR, T AE S B X A9 R R R [0 R
FEE R T,
setbuf 18 (ol{g
setvhul FEIIETIER E 0. N85 E type 71 size XTCRAE, buf p NULL {7 2 8 2 ] 4 &L — R o
B, HRaRERE,
LR T UNIX B

fopen felose, fseek, malloc, open

#include <stdinh>
vaid setbuf(FILE *fp, char *huh
; setvbut (fp. buf, (buf '= NULL) ? LOFBF : 10NBF, BUFSIZ);

}
ll

setclirk  EY4§ control-break 8 - getcbrk.c

S S
WA E
W

int setchrk {int value);
dus.h
IE petchrk

#inchude <dush>
int setchrkdint cval)
{ _AX = x3301;



_DL = cval;
geninterrupt(0x21);
return(_DL);
'
setcolor @M WRLRE &
i ] ¥ # include <graphics.h>
void far setcolor (int color};

& B % graphics.h
H B R setbkeolor

setdate W MS-DOS AR - setdate.cas
M & #include <dosh>
void setdate (struct date *dateblk);
B E dosh
® B I getdate
RER

#pragma injine

#include <asmrules.h> #include <dos.h>
void setdate(struct date *dateblik)

{

11541 may ah2bh

#sm LES  si, dateblk

asm mav cx, WO(ES [si])
asm mov dx, WI(ES™ [si])
asm int 11h -

}

setdisk 1G24 Bral R AR5 A% -- chdir.cas
A # int setdisk (int drive);

B B & Jdich

W B R getdisk

m&EMT

int setdisk(int drive)

asm mov ah, GOEhQ

asm mey dl, drive

asm int 02th

#sm xXor ahah

return +AX;
}

setdta QWA EMthiL -- setdta.cas
53! £ void setdta (char far *dta);

K B & dosh

W Bl I getdta

®EXF

#pragma inhne

#include <dos.h>

void setdta(char far *dta)
{

asm push ds

AN oY ah, {illAh
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AL ids ax, dis
il int nz2iif
1113 pep. (11

setfiiipattern 1% H PE XSIRATRR
B ¥ # include <graphics.h>

. waid far setfillpatterni{char far *upzatiern, mi color);
BBy T pruphicsh

P oo getﬁllpanc-rn

e ettitisiype GERFHAHER
B fi # include <graphics.h>

void -Tar setfillstyps (it pattern, int colorj;
WOE A eraphicsa

W S W getflistype

sattime P8 4 B K00 ] .- getftime.cas
24 ¥ # nclude <inh> _
int setftime (int bandle, sfruct ftime *Rimep);
i B OE iwh
W8 Boeefoe
wHEw
Fpracma inling
#inclnfe <asmrulesh>
ginctude <iok>

#Hinglude < iph>
int setttimefint handle, stract flime *Rimep)

i

AsTm MY ax, B5701h

A& WY hx, handle

FESH LES di, timep

asm mov . cx, ES {di].

As FrHY dx, ¥8 [di+2]

gEm tnt 021h

asn ¢ setftimeFailed
return (i

setfrimeFailed:
petnrre _ 10error (_AX);

3

setarachbuisize ﬂﬁﬁﬁﬂmﬁ?ﬁf‘f‘ﬁmxa‘]\

£ 1 # inctude <graphicsh>

ansigned fur selgraphbulsize {unsigned bufsize);
¥ B TT graphiesh _

Cr

i % —-SEIRHTER RO RoedtiiZEHE A initgraph 1 AT IR PER IR, B A

#l ciesepraph B BFEM, & _graphgetmem B4R B Fh X R /g 4096 E?ﬁo
i 8 R R B A A B R A E K — (i A foodhill e SHR-T: Out of fluod
memnry), setgraphbufsize B0 initgraph VIF_graphgetmem o RSEER XSS

ey |
ik setgraphbufsize A7 18 initgraph ZW.
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FRVFEY ]
'

i [ {H setgraphbufsize i&@l’imﬂ’f‘ﬁﬂlﬁ*ﬁ;ﬁd\.
B % Tuboe Pascal 5.0 FEHMEANTESF,
£ R closegraph, initgraph

setgraphmode HRikid WAL M 8RR
A B # include <graphicsh>

void far setgraphmode (int mode);
JX X % graphicsh
-} B K getgraphmode

setimp {ERBHE — setjmp.cas -
| # #include <setjmp.h>
int setyimp{jmp_buf env);
F 2 % setjmp.h
W B R longjmp

i B F#pragma inline
#include <asmrules.h>
#include <setjmp.h>

int setjmp(jmp_buf jmpb)
{

#il |(LDATA)
ES

= D§;.
#endif
asm moy dx, es /* preserve es, di */
asm moy¥ cx, di
BSIM LES di, jmpb
asm cdd ~
asm lea ax, jmphb )
asm stosw /* sp */
asm mov ax, 88
asm stosw f* 58 ¥/
asm pushf
asm pop ax
asm stosw /* FL ¥/
#if (LPROG).

asm moy ax, Wl(jmpb-cPtrSize) /* large code */
#else

asm mov ax, CS

#endif,

asm stosw /* CS ¢/

asm movy ax, WO(jmph<PtrSize)

asm stosw P |

asm movy ax, [hp]

asm stosw * /* BP */

asm moy ax, cx

asm stosw [+ Dl v/

asm moy ax, dx

asm stosw /* ES *f

asm mov ax, si

asm stosw ) /* St ¢/

#if defined(_ HUGE )

asm pop ax_

asm push ax J* caller's DS */

#else

asm inov ax, ds

#endif

asm stosw i DS/

asm mov es, dx /* restore ES */
return(();

}



setlinestype 10 M MATE L B KSR

: B # include <gvaphicah>
viskd {a. eilinestype (int' linestype, unsigned upattern,
int thickness);

'WOEl TE graphics.h

5 B W getlinesettings
setmem F{IFITFRAE - -- memset.cas
] f#. +sid setmem (void *addr, int len, char value);

. W memh

S 8 4 movemem

g S S

#pragma inline

#include <asmrules.h>

HFinclude <menth>

woig sermemvoid *addr, unsivned len, char val)

Bit HLDATA)

ES = DN
geudil -
I LES di, addr
d-m WOV cx. len
15m ISIUY ab, val
A8 muy ah. atl
SNy cld
aNm tost di, 1
a5 i isAligned
s joxz done
PPN stosh
AN dec X
safivned:
el shr cx. 1
BRI 1) rep sloisw
A5I% jnc no()dd
BRI stosh
andddy;
hoties
setmode QEFTHTHAR -- setmode.c
H i int setmode (int handle, unsigned mode);

R TE o .

. 8 setmode (T8-S5 handle HBEFHTH XN ZHRE AR . B mode D4 O_BINARY
RO TEXT Z2—, AR,

Wty REIUEY, setmode s8I0 O ERRT, aZ[I-1 R errnn K

EINVAL &R
Y EET UNIX i
¥ ) fl'l.‘ad.l‘t‘étd,nrﬂludt‘-(’?l;.'ﬁ-j

X B

Hinclude <ini>
#ginciude <asmrulesh>
Finclude < inh>
#include <feontlh>



int setmodedint ildes, register int mode)
{ register int newmode,;
if (fildes < { || fildes >= HANDLE MAX || openfd {fildcs] == ~0U)
return { 10error (e badHandle)); B
if ((newmode = mode & (O TEXT | O BINARY)) == mode &&
newmode !'= (int)(O TEXT | O_BINARY))
{ mode = openfd [fildes];
openfd [Tildes] = (mode & ~(0 TEXT | O_BINARY)) { newmade;
return (mode & (O TEXT | O_BINARY));

else
\ return (_ [OQerror (e badFunction)};
setpalette GRBRHEAD
B i #include <graphicsh>
. void far setpalette(int index.- int actual_color);
B & 7 graphics.h
i B getallpalette

setrgbcolor i@X VGA = 1BM-8514 B F MIESEAD

B ¥ #iocude <graphicsh>
void far se.trgh(_:olor (int coloraum, int red, int green .int blue);

& % graphics.h

B setrgbeolor AR VA 3 1BM-8514 BEESBRFNAEEAD, HP colornum BRI
EADOK, redgreen ¥ blue 2 IL4Hifo s+ K.
*F IBM-8514 875, colornum BYFIFE £ 0-255, 7 256 #E @B=8) VGA F 4, colornum
MR R 0415,

& K setpalette, setrgbpaletie

setrgbpalette X IBM-8514 B FRIEIR
Hi # #include <graphics.h>
void far setrghpalette{int colornum, int red,
inl green, iat hlue);
B B ¥ graphics.h
i) B colormum BEFMEAEEERAL, FENY 0-255 redgreen # blue T X BEifo, Houfm,
RERT T 6 M HUEHEARGCH
& & setrghcolor, setpalette

setswitchar 28 MS-DOS AXFHE. - getswitc

H B miﬂ setswitchichar hyte);

DR e dus.h

OB WSETMSDOS AFXERERE N byte BHE., BERBERT XLFE MS-DOS R4S
OX3F, F{E MS-DOS 2.0 3 3.0 F TLfE (LA 8 MS-DOS R4 §e s T ol 45 R
A, '

B k.

B8 K

vuid setswitchar(char ch)

{ _AX = Dx3701;
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DL = ch;

geninterrupt(ix21);
H
settextjustify GW XXM FARX
H & # include <graphics.h> void far settextjustify (int horiz, int vert);

I B & graphics.h
Ww B [ gettextsettings

settextstyle @MY HHH
H B: # include <graphics.h>
void far settextstyle (int font, int direction,int charsize);

W X # graphicsh
% B [ gettextsettings

settime @ MF LA -- setdate.cas
B ¥ #include <dos.h>
void settime (struct time *timep);
JR B dosh
# B R pettime
WEF

#pragma inline

#include <asmrulesh>

#include <dos.h>

void settime(struct time *timeblk)

{

asm moy ah,2dh
asm LES_  si, timeblk
asm mov cx, WO(ES [si])
asm moy dx, WI(ES_ [si])
asm int 21h
S
setusercharsize ATAERFHNAFEXPHEARTF
B ¥ #inclode <graphics.h>
void far setusercharsize(int multx, int dirx,
int multy, int diry);
R B & graphics.h
% B setusercharsize Ut HRIPMEFH K BFER XA DN FR., RHLEREA settextstyle BT
charsize =0, setusercharsize & W {EABH 0.
i f setusetcharsize, il /7 o] LITE E R AR E R PR 7 REBRES multx H7E, REE
multy &8, WREXETE _HFToEE, BELRYES 50%TH:
multx = 2: divw = 13
multy = 3; divy = 2;
B mE X
G HPE 7E Turbo Pascal 5.0 PHMYUNBFEF
£ R gettextsettings



setvbu! 08K SKER -- setvbut.c
B # #incdude <stdioh>
int setvbol (FILE *stream, char *buf, int type, unsigned size);
R B ¥ stdio.h
#H B B setbuf
W RF

#include <stdio.h>
#include <stdlibh>
extern void (* exitbuf)();

extern void ~ xfMfush();

int _stdinStarted = 0;

int _stdoutStarted = 0;

int setvbuf(register FILE *fp, char *buf, int type, size t size)

{ it (fp->token != (short) fp || IONBF < type [| Ox7NT < size)
return (EOF);

if. (! stdoutStarted && ((short) fp == (short) stdout))
_stdoutStarted = 1;
else
if (¢ stdinStarted && ((short) fp == (short) stdin))
stdinStarted = 1; :
/* Ensure the change in buffering causes no loss of characters.
fseek() will flush and reposition safely. */
it (fp->level)
fseek (fp, OL, SEEK_CUR);
if (fp->flags & F BUF)
free (fp->buffer);
tp->flags &= ~( F BUF | F LBUF);
fp->bsize = 0; B
fp->curp = fp->buffer = & Fp->hold;
if (_ IONBF != type && size > 0)
{ exitbuf = _xfMush;
it (NULL == buf)
{ it ((buf = malloc (size)) != NULL)
fp->flags |= F BUF;
else -
return (EOF);
}
#pragma warn -ucp
Ip->buffer = fp->curp = buf;
#pragma warn .ucp
fp->bsize = size;
if ( IOLBF == type)
~  fp->flags |= F_LBUF;

return (0);
}
setvect GRPHEEND - getvect.cas
J:: | ¥ void setvect (int intr num, void interrupt (*isr)()); -
B E doshif 8] R getvect
®EF

#pragma inline
#include <dos.h>
void setvect(int intr, void interrupt (far* func)())

{

BST mov ah, 025h

asm mov al, intr

asm push ds

gsm lds dx, dword ptr tunc
asm int 0211h

asm pop ds

}



cetvarity (G EEITHS - getverf.cas
it #. void setverify (int value);

JOB: E desh

¥ B R getverify

B F

#pragma inline

#include <dush:>
yoid setverify(int value)

asm maov ah, 02Eh
asm HIO¥ al, value
asim int 021h

}

setviewport YEREHFHIGHEXMTHRE
H ¥ # include <graphics.h>
void far setviewport(int left, int top, int right,
int bottom, int clipfiag);
M OB ® graphicsh
i B I petviewpaort

setvisuaipage SETTARERZ
3! P # include <graphics.h>
void far setvisualpage (int pagenum);
JH B £ graphics,h
W B AL setactivepape

setwritemode 19 B €& A0 H HE =

H f#: # include <graphits.h>
void far setwritefmode (int mode);

& TF wraphicsh

1% Bl setwritemode IR TR RELZ AW B A FEC 0O FRNSKREER ERAEHVRS;
FEA N1, FANERRSARZEIZEET “REAXORY , GER#HL.

TTREAME O Turho Pasca) 5.0 FH LK F8)E

3 B lineio

A

signal IGEE IS SN EINE -- signal.c
Hi #  # include <signalh>
int signal {int sig, sigtun fname); i
B R E signabb
W H sigml BERAHERR - FONNNTE, ZEY BB raise REECARE £ B K ERNFS
&), sigtun B 55 O] BRI R ET S R
typede! void (*siglun){int :ﬁuhcude]:
tname H—EfEER, OF XK IFRNE:
SIG_DFL - AREBRFRITERE
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SIG_IGN BRERET
SIG)ERR 3B AU
] Bl SCR B EhE Bl
® K raise
®RF

void (* _Cdecl signal(sig, New))(int)
int sig;
CatcherPTR New;
/* CricherFTR sugnal(reglster int sig, CatcherPTR New) "/
{ register int Index;
CatcherPTR OldVal;
if {('SignalPtrSet) /* let (perr{) know where signal is */
{ SignalPtr = signal;
SignalPtrSet = 1;

/* For O§/2 some defauilt settings will be ’ignore's, look’em up */
#ifdel OS2
#define DISPATCH_SETTING ((New == SIG DFL) ? Defaults[Index] : New)
#else
#define DISPATCH SETTING New

#endif
L
Get an index for the signal type, if its bhad exit,
............................. ./
if {{Index = Getlndex(sig)} == BogusSignal)
{ errno = EINVAL; /% Bogus 'sig’ parm was passed */
return SI1G_ERR;
e .

.............................

OldVal = Dispatch[Index]; /* Save the OLD handler */
DispatchfIndex] = DISPATCH SETTING; /* Set the NEW handler +/
il (sig == SIGINT) -

{
#ifdef _0S2_

POSSETSIGHANDLER( (void (far pascal *)()) CtriBreaker,
(DFAR) 0L,
(WFAR) (L,
(WORD) 2, /* Install handier =/
(WORD) 1 /* SIGINTR '/
%
#else
setvect((x23, Int23Catcher); /* Take INT 23H */
#endil
}
else if (sig == SIGFPE}
{ setvect(t, Int0Catcher); /* Take INT 0 %/
setvect{4, IntdCatcher); /* Take INT 4 */

}
#ifdef BOUNDS TRAP
else if (sig == SIGSEGY)
if (1GotInts)

#ifndel OS2

BiosPriScer = petvect(S); /* Save nld INT 5 %/
#endif
setvect(5, Int5Catchenr); /* Take INT 5 %/
Gotints = . '
}
#endifl
#ifdef ILLEGALOP TRAP
else if (sig == SIGILL)
{
setvect(6, Int6Calcher); /* Take INT 6 */
}
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#endil

return OldVal;

t

sin THEEEN

A #®
-0
w" W
¥REK
#pragma
#include
#include
#include

#include
#include

static  unsigned short

#pragma

double sin (double x);
math.h '

K trig

inline

< asmrules.h >
<math.h>

< mathh>
<errnoh >

< stadefh>

warn -rvl -

double sin {double x) {

== sin.cas

NANTRIG [4] = {0,0,0x0420, Ox7FF0);

/* extract the exponent field */
/* biased version of exponent 53 */

/* pop x from stack */

reeurn _matherr (TLOSS, "sin', &x, NULL, *({double *) NANTRIG));

/* TOS = -10

-- sinh.cas

*f

and ax, dx /* select exponent and most signif. bits */

asm FLD DOUBLE (x)
asm mov ax, TFF(h
asm and ax, Wi (x [6])
asm cmp ax, (53 * 16) + 3IFFDh
asm jae sin_tooLarge
if {_ 8087 >=3)
{
asm db OPCODE FSIN.
) =
else
{
asm FAST_ (_FSIN )
sin_end: -
return;
sin_tocLarge:
asm FSTPF ST (0)
#pragma warn -ret
#pragms warn .ret
'
#pragma warn vl
sinh THIEZ &N
F % double sinh {double x);
JA B % math.h
% 8 T hyperb
BEEF
#pragma inline
#include <asmrules.h>
#incluge <math,h>
#include < _math.h>
#include <errno.h>
#include <stddef.h>
#pragma warn -rvl
double sinh (double x)
{
asm FLD1
asm moyv ax, 7¥FFh
asm FCHS
asm moy dx, x |6]
asm
asm FLD DOUBLE (x)



asm cmp ax, 5085h

asm junb sinh_tooBig /* exp (+-710.475) is the limi¢ */

asio FABS asm  cmp ax, JFD6h

asm Jb sinh_small

sinh_justFits:

asm FAST ( FEXP)

asm Fum ~ T -

asm FDIV st st{l) /* Exp (-x) ./

asm FSUBP si(l), st .

asm FSCALE /* sinh (x) = (exp(x) - exp(-x)) / 2 ./
sioh_end:

asm FSTP  st{l) J* discard the -1 =/
/* change sign il original argument was negative */
asm test dh, B0k

asm jz sinh_end2
asm FCHS
sinh_end2:
return;
sinh_tooBig:
asm ja " sinh over
asm cmp W0 x [4]), 33CEh
asm ib sinb_jfustFits
sinh over:
asm  FCOMPP /* discard ST and ST(1) */

#pragma warn -ret
return _matherr (OVERFLOW, "sioh", &x, NULL,
( DX & 0x8000) ? - HUGE VAL : HUGE VAL);
#pragma warn .ret - -

sinh_small:

asm cmp ax, JDEQh

asm jb sinh_end /* x tiny, return x */
asm FLDLZE

asm FMUL

asm F2XM1

/*TOS = y = exp(x) - 1 */

asm FLIM

asm FADD  st(0),st(1)
/* stack = 1+yy-1 %/
asm FDIVR st(0),st(1) '
asm FADD
asm FSCALE
goto sink_end;
}

#pragma warn .rvl

sleep HliTHE R -- sleep.c

H t:  unsigned sleeptunsigned seconds);

F® #E dosh

W B WA sleep B, HWIRFEHIAT, HEABN seconds HRMBR, W ANBRBIES
22—, BY MS-DOS B¢ CRIEITRA). '

B EfH X

B ERT UNIX R

®EF

#include <dos.h>
void sleep(unsigned seconds)

struct  time t;
register int 5ecs;
register ing hunds;
gettime(&t);

hunds = (t.ti_hund > 90) ? 90 : tti_hund;
while (seconds--) B
{ secs = Lt_sec;

do
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gettime{&t);
while (secs == Lti sec);
\ -
tis
pettime{ &t);
while (hunds > tti_hund);

- v o
L.nan Foeaw -—}t\..ﬁ:; g

ko #includes <fenilh>

J

#lachde < sys\stath>

Schnde <shareh>

Fiuclude <inh>

iat sopen (char *pathueme, int access, int shilag, int permiss);
BRI ish

o B Y open
nd VUSERRITHR PC HEE ~ sound.cas
Eid ¥ viid sound (onsigned frequency);
By
=5 i wnid poseund (voidy

=Y cesh

A0 M IR sound o DUEER ASRRITH PC SR, frequency Dy ABKE G A0, 1R
svund 25 X0 X HpE 22,57 LUK nosound EM.

B OATOR

T A4 TLEAE IBM PC RERAVL, 7E Turbo Pascal o RIS TRUF.

E-3 . deiay, sleep

¥ T K

Hyepma indine
& olude < dosh>
& 5 sound{unsigned freguency)

Py by, [reguency
ey ax, MDDh
mav dx, 003Zh

ERTy dx, bx.
: jnh stop
: ary bx
Bty OV hx, ax
TR in al, 6th
dnbic test al, 3
agn jne i
asap nr al, 3
asm nut 6ih, al
Ao moy -al, DBG6h
W it 43'1. al
jt:
5 mav al, bl
M uut 42h, at
aum WMoV al, bh

g5 't 42h, al
e g
}

sruwn... SMEIFHEITTIRE © - spawnl.c
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- Spawnle.c
- spawnlp.e
~ spawnlpeic
- spawnv:c
- SPawnve.c
- Spawnvp.c
-~ SPAWNYDE.C
B ¥  #include <process.h>
int spawnl{int mode, char *pathname, char *arg(, argl,,-'
arpn, NULL);
int spawnle(int mode, char *pathnewse, char *argd, argl, ...,
argn, NULL, char *envpi]);
int spawnlp{int mode, char *pathrame, char *argl, argl, ..
argn, NULL);
~int spawnlpe(int mode, char *pathname, chai *argl, argl, ..,
argn, NULL, char *envp{]); .
int spawnv (int mode, char *pathname, char *argv[])
int spawnve (inl mode, char *pathname, char *argv]], char *envp{]);
int spawnvp (int mode, char *pathneme, char *arpv|});
int spawnvpe (int wode, char *pathname, char *argv{]. char *envp|]);

IR B ¥ processh
W B spawn BRIRFOHIEETECD FHRMR A, WA R B RIR MM AIT I 2

T,
mode EH#E R R BRCOHEEERE spawm J& B RERBY B {F:
P_WAIT ACHER R ER T R TR

P_NOWAIT WHBH T EBFMETTs
P OVERLAY THEFRLERFROFHEE LR, Fexee. . FAAMHAL
pathname SR 1 BEBE A0 SCHE 4 spawn.. BRI FIAR MRS MS-DOS R B4 patbname:
* WRRHTRERAE: RETR, SWHEN, HL.COMETEXEY R B,
v BRI BREHAIH,
* Rl BARETRYE.
BITE spavn.. R 7 B UG PG R 1, v.pe TR B RO ERIRER T,
p RABPOFHEDOSHPATHIR B AR E R4 7y, nRegpss

SAERBFHNLSHTEERPEL. .
| OB BB arg0, argl, .., argntbRid T S¥EE, B, GEATECINEE
ER B
v UK EWarl, argl, .., argnfE NS L, B, VERRFEERBUT
PO
e RABPenvpol MER FHE, HTHE FHBNHE, EXHSSEEET, 1
PR AR B B6 18
spavn R FIRB DB - T HLAHE T SEEHE O 8 o BB E R ERIA gL E TE
(p K )BT RN,

Rt
¢ spawn B spawn BB Z —, CEAMIBY, RERERISINER FHRT LG,
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B b g

# R
FERF
#include
#include

#include
#incluae

B RER THE
*  spawnpe & spawn.. ¥, EHEFSUEHEY, ERRTHBEEDHA PATH,
HEZ eovp BEB WA TUETEEFE
spawn... BRI B MEE — T B HUR TR (argd B argl0]):% B P EYE N pathname A —4
D,
Wik VJGRET, argd BHFTHE pathname, i argl,..argn $HEERFBRFHNFHS,
argn 58 NULL RRFEH.
B e SR, FELBY envp B HOTFERER, X—HFREPERR— char *JEE,
B—AXER N THRAAZT FFRENFERS:
envvar = value
HE envvar AR AR YL, value B envvar T RAME. envp(0]H9BE — P50 KA NULL
R envpl01h NULL,ZR TR R AR ETE.
arg0+argl+ . argn(BY arg[0] +arg[1] +..+ arg[0 AR & KB (HHESRE] 1S B LANT
128 97, TFEFRERREN.
LU spawn. RFY, FORITHHCHETHERIRITA.
MR, BEEATFERRIREQO BEFKLE), DMRFHBABEETEH exit,
BRERE T LT E AIETH,
TEH LD, spawn. . EBEGEE -1errno WR Y THEZ —:

£2BIG BUERKE

EINVAL ER €2

ENOENT HEEXHENE R
ENOEXEC EXECHA &R
ENOMEM HEBHFRX

abaort, atexit, exit, exec..., system

< process.h >
< _process.h>
<errninh >
<stddef.h>

int spawnl{int modeF, char *pathP, char *argd, ..)

}

register int {*Func)();
switch(mnodeF)

{
case P WAIT :

Fune = _Spawn;
break;

case P OVERLAY :

Func = _exeq
break;

defaukt : errno = EINVAL:
return (-1);

}
return _LoadProg(Func, path?, &argl, NULL, (0

int spawnle(int modeF, char *pathP, char *argd, ...)

{

register char  **p;

register int (*Funci();

/* Find the end of the argument list */
for (p = &argh, *p++ !'= NULL; );
switch(modeF)

{
case P WAIT :

Func = spawn;
break;
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case P OVERLAY :
Func = exec;
break;
default :
errne = EINVAL,
return {-1);

}
return LoadProg(Func, pathP, &argl, (char **)y*p, 0);

}
int spawnlp(int modeF, char *pathP, char *arg), ..)
{ register int {(*Func)();

switch{modeF)

{

case P_WAIT :
Func = _spawn;
break;

case P OVERLAY :
Func = _exec;
bhreak;

default ;
errns = EINVAL;
return (-1);

}
return _LoadProg(Func, pathP, &argh, NULL, 1);

b
int spawnlpe(int modeF, char *pathP, char *argh, ...)
{ register char  **p;

register int (*Func)();

/* Find the end of the argument list */

for (p = &argld; *p++ !'= NULL; );

case P WAIT :
Func = spawn;
break;
case P_OVERLAY :
Func = exec;
break;
default :
“errno = EINVAL;
retura (-1);

}
return _LoadProg(Func, pathP, &argl, (char **)*p, 1);

}
int spawnv(int modeF, char *pathP, char "argv[])
{ register int (*Func)(};

switch{modeF)

{
case P WAIT :
Fune = spawn;
break;
case P OVERLAY :
Func = exec;
break;
defauit :
errno = EINVAL;
return (-1);

}

return _LoadProg(Func, pathP, arpv, NULL, 0);
int spawnve(int modeF, char *pathP, char *argv[], char *envV[])

{ register int  (*Func)();
switch{modeF)

vaise P WAIT :
Func = spawn;
break; ~
case P OVERLAY :
" Func = exec;
break;
default :
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errun = EINVAL:
return {-1);

} : .
return  LaedProg(Func, pathP, sy, envy, Oy

i .
int spawnvp(int modeF, char *pathF, chas *argv(])
i register int (*Func)();
switch{modeF) .
{
case P WAIT
~ Func = _spawn;
break;
case P OVERLAY :
T Func = exec
break;
default : o
errna = EINVAL; .
return i-1); . '
Y . .
return _LoadProg(¥Fuac, puthP, argyv, NULL, 1)
i

int spawnvpe(int moder char *pathP, char *argv]l, char Yenv¥[])
© register int (*Func)(};
swijch{mode§) ’

{
case ¥ WAIT : _
" Func = spawn,

break;

case P OVERLAY :
Func = exec;
break; -

default
emno = EINVAL;
return (-1}

H
return _LoadProg(Fune, pathP, argy, envy, 1)
| ;

sprintl EEXMHBERES : sprintf.c
H &  int sprintf (char *string, char *farmat fargument,..j);
B sidieh
5] 8 I prinef
BB
#include <stdieh>
#include <memb>
#include <string h>
#include < printth>
int cdecl sprintf{char *befP, const char *fint, ..)
{ *huflP = 0
return  vprinter {(putnl *)strputn, &bufP, fit, va ptr);
}

sqrt {HHEERHR - sqrt.cas
A & double sqrt {deable x);

B R £ wmathh i Bl W exp

wH R F

#pragma inkine
Ainclude <astunles hs
#inghude <math.h>
#inclpde € math.k>
Zinclude <errpoh>
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#ianclude «<stddefh>

static  unsigned short NANSQRT [4] = {0,0,0x02u, OXTFFO};
#pragma warn -rvi

double sqrt (double x)

{

asm FLD DOUBLE (x)

BSTH mov ax, x [6]
asm shi ax, i
asm i sqrt_zero
asm Jjc sqrt_imaginary
asm FSQRT
sqrt_zero: f* zerv = sqrt (zero) */
sqgrt_end:
return;
sqrt_imaginary:
asm FSTP st () /* pop x irom stack */

#pragma waro -ret
return _matherr (DOMAIN, “sqrt*, &x, NULL, *((double *) NANSQRT));
#prugma warn .ret

#pragma wara .oyl
srand VHACRINISE £ - rand.c

B & void srand (unsigned seed);
BB stdlibh

1) 8 &L rand.

XEF

#include <stdlib.h>

#define MULTIPLIER Ox015a4e351.
#define INCREMENT 1

static long Seed = 1;
void srand(unsigned seed)

;‘l Seed = seed;
sscan!  RITMFBBhRIKERA —sscanfc : int sscanf (chiar *sti0 -

char *format[ argument,...]);
I B & stdioh

1] B & scanf
KRF

#include <stdarph>
#include <stdioh>
#include <_scanfh>
int cdecl sscanf{const char *buf, const char *fmt, ...)
{ .
#pragma warn -sus
return  _scapnet (
(int (*) (void *)) Get,
{void (*) (int ch, void *)) UnGet,
&buf,
fmt,
va_ptr
#pragma warn .sus

stat EEITHIHER - gtat.cas
H B # inciude <sys\stath>
int stat (char *pathname, struct stat *bhuff:
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HFEBR
Ji ¥ int fstat (char ®handle, struct stat *huff);
B E sys\stath
W W stat 3 fsat L—REATIOXHGT B R0 BER stat B9,
stat K3 E1 pathname SRAEMTHA AR EREL,
Istat 055040 handle BRI TITH HH{ER,
FETX B P bulf 38(6] stat 21 sys\stath 2 30), B U FILAFE:

st_mode RS BITH A RNE R,

st_dev B AR ELHER S WBREHES,
st_rdev Flst_dev,

st_niink bWk Sichig AW

st_size FTAXHEHFEI,

st_atime FTFE b B Ml

st_mtime flst_atime,

st_ctime {Aist_atime,

st FHFRRFE/ME BRFRIMNTRENEEE DOS TR HE.
HEBF RS H AT 30 7 ARe B B U T &4

TR
S_IFCHR W handledt ) St (tstat), B £
$_IFREG iR handle(fstat) 1 (5] B pathname(stat) 3 B A R HELHF, WoL.
S _IFDIR i pathnamed§E — B Fistar), L.
BT — kiR e i
S_IWRITE WRAH P HE R, RAL
S _IREAD WA R R R, RAL

%4 stat, PIPFRGERFSEH P TIGTAL XRRBETH XHOT RARN,
{2 FEROE B /B LK S BB E SR IR 1 o T i RS

B H ERRRTITFAXHERE, IRNTRIMER 6 EHENCCEARTE
B), B—HEMEER-1, HE error {HN:

ENOENT - M B A B (R stat)
EBADF FR AW fstat)

w R~

#pragma inline

#include <asmrules.h>

#include <sys\stath>

#include <dos.h>

#include < _io.h>

int stat (char *pathP, struct stat *hufP)

{ dosSearchinfo info;
pushDS _
#if LDATA

asm push S8
asm pop ns

#Fendif
asm lea dx, info
asm oy sh, 1Ah J* set Device Transfer Address ./
asm int 21h
popDS _
asm jc statFailed
pushDS
asm LDS  dx, pathP
asm mov cx, 16h /* include directory, hidden, snd system files */
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asm mov ah, 4Eh /* Find First -~/
asm int 21h
popDS _
asm Je statFailed
asm mov di, lnfoattrib
asm sub sl si J* 81 = file mode

J* It is a non-documented feature of the FindFirst function that dwim

can be ‘found”. They are distinguished by the attribute 40h.
asm test dl, 40h J* is it a character stream ?
asm jnz sta_isDevice
{" Artive here if the info is for a regular file.
S IREAD;
asm™ dec - BYi{infodrive) /* drives from O.n-1, not 1.m */
asm test dl, 10h J* directory ? %/
asm 1:;: sta isDir
_§I |= S_IFREG | S_IREAD;
asm test d, 1 /* vead only 7 */
asm nz sta convertfTime
_SI {= S_TWRITE; /* write allowed *f
asm jmp short  sta copvertTime
Arrive here If MSDOS calls failed. ./
statFailed:
return __ [Oerror {_AX);
sta isDir:

T _SI |= S IFDIR | S JEXEC;

/* MSDOS time is a 32-bit record, which must be converted into the Unix

sivle of seconds since ¥970. */
sta convertTime:
__DOStimeTolU (*((long *) Kinfo.time));

*/

asm xchg X, 4% J* result in DX:CX */
asm jmp short  sta comstruct
/* Arrive here il Find¥irst identified the wame as & character device. */
sta_isDevice:
asm moy Wi (info.drive), -1
81 |= S_IFCHR | S_IREAD | S_IWRITE;
asm sub T ox, ex
asm mov dx, o /* zero time -/

/® Arrive bere with SI = mode, DX:CX =
sta construct:
usm LES
#il (1 LDATA)
asm push DS
asm pop ES

di, bufP

#endit

asm cid

asm mov al, info.drive

gsm vhw

asm SLOSW /* device =}
Fam xclig bx, ax /* keep a copy *f
gst sub ax, ax

asm stosw /* inode */
HSFE xchg ax, si

asm stosw /* mode */

AL mov ax, 1

asm stosw /* number of links
asm Xchg 8x, si /* bring back the zero
asm stosw /* user {owner) id
asm SLOSW /* group id *f
ssm xchp ax, bx

asm stosw [t real device %/
asiil moy ax, Wi (inflo.size)

asm stosw /* file. */
asM mov ax, Wi (info.size)

asT stosw f* Lsize *f
asin achg #x, ¢x

asm stosw

asm xchg ax, dx

asm stOsW f* access time

ara achy ax, dr
— 279
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asm StOSW asm xchy ax, dx

asm stosw /* modification time ./

4sm xchg ax, d4x

asm Stosw

gsm xchg ax, dx

asm stosw /* status chaunge time =/
retorn

_status8? AU -~ statd7.cas

B ¥ unsigned int _status87 (;

JH 2 £ Noath

BB _statys87 BURSURE Y, TR 8087/80287 RS AT H 8087/80287 SYAMER AR K

WBIHEEHEE,

B OEEHEP AR R ERE, MEE MR E XK feat.h T#
B T _clear87, _cuntrol87, fpreset
wERF

#pragma inline
#include <fleat.h>
unsigned int status87(void)

{ volatile unsigned Status;
asm tstsw Status
asm fwait

return{Statuos & O0x3¥F);
}

stime GBAdi5 -+ glime.c
H &  int stime (long *tp);

W H & timeh

% B R time

BRF

#include <timeh>

#include <dosh>

int stime(long *tp)

{ struct  date i
struct  time t;
unixtodos(*tp, &d, &t):

setdate(&d);
settime{ &t);
retnrn {0);
}
BN A _stkden - MiRCH, - stklen.c
B ¥ extern  umsigned stklen;
R B EYREERKE,
nEMNF
#include <asmrules.h>
unsigned _stklen = Ox1000; /* Default stack size in bytes */

& M & st Digit - MASCH el hMF. - scantol.cas

M H  static char near sti_Digit (void)

W OB EHRN 2 A TPHFRERNNT. MRETRERREES, WAR RSN
HI¥EH,

pr



MAR CL B, FHEBLD,
ML BT, MMBHAL, WiiR AR = AL WSV ERSEH EHEES.,
FEF Bk
—~WF ASCIl <= %, WFR0.9 BN HE 0.9 , ZFFANT 08 ASCH F§,
—XF ASCI > %', HFFPAZE sz BHAE 1036 , ZHFHFRIEANT 10
) ASCII 4,
-~ MF iRl CEBEE, R TRBMEREFR,
B0 EDRENE SR ER PO, '
®AeF

#pragms inline

#iocdude <asmrulesh>
#incluge <_scanlh>

#include <stdioh>

#ioclude <ctypeh>

#pragwa warn -rvi

static chur mear stl_Digit (void)

{
asm push bx [* remember original character, */
asm sub Hl, 0
#sm b stid hadEnd
asm cmp b, ¥
#sm ina stld digitised /* digitized values are 9.9 %/
asm tmp bl, CZ’' - '0")
asm Ja stid maybeLower
asm sub b, TA' -0 - 1Y
ash: Jjmp short  stld extended
stld maybel.ower: B
Bsm sub b, {a” - 0 - 10)
st!d_extended: /* extended digitx are 10.radix */
asm cmy hi, ¥
asin jna stid badEnd
stid_digitised:
asm vmp hi, < /* is digit within radix range 7 */
asm jnb stld badEnd
asm add sp. 2 /* forget the originai char 74
asm cic J* since we found a true digit */
asm muv bh, 4
stid_end:
retsrn;
stid_badEnd:
astn pop b /* recover original character v/
asm stc J/* carry set, was not a char, *f
asm Jmp short stid_end
}
#pragma wara .rvi
stpepy BRE—PFRHBRHUE—~4 - stpopy.c
H ¥ char *stpepy (char *destin, char *source):
BB & stringh
2] a3 A sir.,
RER¥F

#include «<string.h>

char *stpcpyichar *te, const char *from)

{ register unsigned len;
len = striea{from’i;
raemepy{to, from, ler+1);
return (to+len);
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str.. FFRRERANERN ~ streat.c

-- strchr.cas

stremnp.cas
— Sstricmp.cas
-- strien.cas
- striwr.c
-- Strocpy.cas
- stroiciop.tas
-~ Strrev.
- strespa.c
-- strdup.c
«= SIIerror.c
-- strncat.c
-- Strosei.c
-- strpbrk.c
-- strrchr.c
« strsef.c
- strspn.c
- strtod
-- striol.e
-- strcpy.cas
- strocmp.cas
- SIFStr.cas
- strupr.c
_ - strtok.c
H $= char *stpcpy(char *destin, char *source);
char *strcat(char *destinchar *source); char *strchrichar *str, char ¢);
int strcmp(char *strl, char *strl);
char *strecpy(char *strl, char *str2);
int strespnichar *strl, char *str2);
char *strd char *strdup(char *str};
int stricmp(char *sirl, char *strl);
unsigned striem{char *str);
char *striwr(char *str);
char *strocatichar *destin, char *source, int maxlen);
int strncmp{char *strl, char *str2, int maxien);
char *strncpy(char *destin, char *source, int maxlen);
int strmicmpichar *str}, char &str?, unsigned maxlen);
strncmpi{char *strl, char *str2, unsigned maxlen});
char *stronset(char *str, char ch, unsigned n);
char *strpbrkichar *strl, char *sir);
char *strrchr{char *str, char c);
char *strrev(char *str);

char *strset(char *str, char c};



int strspn{char *strl, char str2);
char *strstr{cahr *stri, char *strl);
double strtod (char *sir, char **endpir);
long strtol{char *str, char **endptr, int base);
char *strtok(char *strl, char "str2);
char *strupr (char *sir);
H A E stringh
BB ETHFSEFAY s AR B, RFRETHNEMBIUITESHBI BT PXEFH
HRERY, WRABERSEY:
stecat B —PBIBEIR—BEHn
strchr D@ SRR AT FHAE-DHRERR)
stremp E%*EE~¢$ﬁﬁwH(tﬁﬁh
stropy B BEND R —TREL)
strespn  PEBPAEEREHBREFHNB T B(LE,
strdup  ENBE - HORYUEIEN):
stricemp  {—TRE5H-PBEE, REXNE (R,
strempi ¥ —THEHEA—FBREE, FENS(HE)
strlen HEBEHKE R,
strlwr B XX EF AT ()
stracat RSB PH—EBrNBIA—BEH)
sttncmp IR S —FS 55— B i -84 BEED,
strncpy  EENBRMNBEFHTHRA—H, SENBERENCED),
strnempi  EBGH -5 R HEN—Bo R, TENEEE)
strnicmp  HEBH MWL 55 -BP WY, FELAE(LE,
stenset M EPHERE F IR B —HE TG
strpbrk PR EEASTPE—FREB LB REMLE@R)
stechr FIRSE FRERYNBRE — B MR,
strrev Y ) £ T (2005
strset B o BT F AR AR S TR (D)
strspn FRAETFHEEHTFRERPE - KERHEER)
strstr AR TEERPHERER,
strtod & — EB 55 R UK AR (5 )
strtok MREP -5, BRELE BT E NS RERR)
strtol - BRRAKERE R,
strupr el L R WNCE 202 2. e e - T AN
X271 str (BRI BEEH~RIMEF, XREFTUSIINKE
* B
A : -
- 4
*
« BN
¢ mR
VA £ B e AR # R0 BIT I BT st BBRS T E:
LEHEKE)



streat 1B I E sourcefY I8 [ MBI H AT B destins By H L, R BAGHCH Astrien(destin) + strien
(source)y
strncat I8 R Bsource PME maxlen T FH NP B I B destin)s, WB—-TFH. HR
BB P I R strien{destin) + maxien)

2

striwve  BRBRarP XS FRARRANE, XRATXE.

strupr  B#srPRAEERHRARE, ERETL,

strset BBt PRI FEF TR FMch,

strnset  RRsFF o P FWEAF N, 0Rn> strien(ste) I Lstrien (strfl¥n,
strrev BER P NFIRF R RESFE).
3

stremp  HsturlFBsrl b,

striemp  Wstel¥idis2 B, A9 K45,

strempi  BstrifEsi2 EE, B4 KNG (Fsticmp, RETHE,

strpemyp  [dlstrempHfl, HERE H¥maxlent FH,

strmicmp HEBsrif#iste?, #Emaden M FER, FHANE,

stremp HtrlH$str2 3, BE PmaxlenFH, FaXKNE,

strocmpi  [Elstrnicmp, R BRH AR,
R R AR ste (BRI —FE4).5 str2 (G — B4 AY Ho AR 25 MK [6] — M E( <00,
F>0),
FHEFE strempi #Hl strnciopi 2085 stricmp 5 stroiemp 868, R B 200 (strempi # stonempi)
JET steingh PEAETIRA, XEER strompi MAKR K stricmp, I8 stracmpi W
$£4F % stroicp. BBL, X T4EA strempi 30 stencmpi D TE X#E B 40X string.h 34 0B
R, THERATSRT CRIENMETMMHRN,

4.5 8

strtod B —FHB str FECYTMEM, ste T UNE YIUNEROFEEN, &
wWE:

[ws] {sn] [ddd] [.] [ddd} {fmt{sn]ddd]

Hep:

{ws) = XA IR
[sn] =S KAMF(+ )
[ddd) = FTEBELIIMF
it} =T E#E e BLE
{.]= AT K04 /NI
Pita, PAT 2 strtod BB ATUR B {H R — B F .
+1231.198)e.1
S02.85E2
-2010.952
striod TERES FREM B 3 ETUREEMN B — T FHHH LIEFHEH
R endptr R & NULL, ] strtod 16 B 435 o 46 1L B8 4 i 41 (vendpie =
&stopptr);
strto! JE—FNB str BRAKBOE, str 2 RREREHRKEDBANERET, &
T:
{ws] {sn] {0} Ix] {ddd)



K- [ws] = [ RN EFH
(sn) = ST RPENNG(+ )
[0] = RIZFHT (0,
[x] =9]&%H x B X
[ddd] = W[ EFEMOWF
strtal FERRR— MRS T RN fF 1L R T 6
Wk base % 2 Bl 36 2] KCHENLIEN base XK,
IR base X 0,84 str B3 L FEHREHREN:
H—F8 B_FN FHEREN
0 1-7 Akt
0 xBX +8
19 B
R base Ky 1, BN MA
R base <0, NINE
20 base>36, HILMME
ER—TH T base (EMFEFERT R0, HRE T —FHIBE HEE S s
IR ste PRYEMRRESARR, BRAR B 7T AHKEFN.
R str RRUENORE SN, BARAIR 0B 9 MR EFH,
TR ste POMEMMEE A K EREREYN, MRAHENTHNERFIRAR @D
base=5, MIAIR 0 B) 45 base=20, IR0 BI9A B J).
S.HE:
strepy #5551 @ sourceBldestin, BB — T SFENEHL
stncpy 71 B sourceF maxlen - F M BldestinF, FHIFMNT, ARG 5 F B destin,
MR sourcetI i HH F X Fmaxien, B 5B destin,
PNYEEE =055
stpcpy ¥ I source T F 1T Bldestin, ¥ N TS — P ZF RS ML stpepy (a,b) Eistropy
(o, b) R g1, 1 835 [6] {5 K B, strcpy & Bl o, i stpepyi& Bla + stelen (b)
strdup XM Sstr, MR malloc BZSE], A48 Gtlen(str) + D MFERFK,
6. R
strechr BB FHR, BR—IEENTN, strchrBERBser P ERFchB— R,
T HRERes el —sr, Hit:
strchr (strs,0)
R TR 1 B strs P EL S F RN EH.
sterchr R TMRFENE, BR-BESFE, srrcheERBstr PR S BE — K
. EFHREFEABRH—RS,
strpbrk  F¥iEstr]l, #H@ste2 P E—FHNB— R HE,
strspn  REBsrl P EYBa2ERFANNHREE, .
steespn BESsr1 P AR Y Rar2 NFHOMEREE,
strstr @ strih F R a2y — I,
strtok M Bt BIFQEFFIRETLARAHFT, HoET P2 BN —TREDTF
FaF.
BB stetok B, BET—3H@ strl PB—TRIBHE - FHOET, HER
tn] i) JE L B - O F AR suet o, SRR A NULL fE 458 — T8 XMAM,
RN RS str), EDIHEHE RRRIE,

arns e Lm— T . e S



EARMEBLRS, WD str2 o KUAR),
& strl *j"ﬁﬂfii]ﬂ‘]’, strtok i& {7} NULL 38%t.

E B # UTEBRAHTERRMAENY sir, BHMAEOE
stpepy & [E]destin +strien(source)

strche  SE[E4E ) B PH - K A FFchdigst, WRBEstrPRiBE, ELNULL,

strcmp, stricmp, strompi, strnemp, stroicmp M strocmpi AR E1 B,
<0 tofstrl T ste2
=0  WEstr1® T str2
>0 WRsorl X Fstr2n
HRERNRTBERERT S LR,
strepy iR destin

strdup  EEHERASHBEcTHAENEN . EABRGMEN, BBNULL

strlen  RUstr R FRNE, FURTFERRET
sirncpy  i& B destin

strpbrk KB str2 P E—F R Eser L PR R BN IEF, IR see2h ¥ F FTEserl

SR A N, BEINULL

sterchr O REBHFFESPBE - KERGHEH, RcEarP T, EFNULL

strrey S [EHE O MBI L B AHER, KHRREM.

strstr  E[38 0] Bstr1s @ stsr2 948, MBstr2 FEstrih AL, EBEINULL

B EHT UNIX £, 7E Kernighan #I Ritche 592 ¥ T streat
® K  malloc, mem..., mnvmem
WR ¥

#pragma inline
#include <asmrules.h>

#inclade «<string.h>
#pragma warn -use
#pragma warn -rvl
char *strcat(register char “dest, const char *sro)

{ register SLIM;

asm cid

#il defined( LARGE_) || defined( COMPACT )

asm push dy

#endif

#it LDATA

asm les di, dest J* esidi = dest */

#else

asm moyv di, dest J* esidi = dest *f

asm push ds

asm pop es

#Hendif

asm mov dx, di /* save dest offset in dx */
asm XOF al, al

asm mov ex, -1 /* find end of dest */

asm repne scasb

#if LDATA

asm push es

#Fendif

asm lea si, [di-1] /* es:si points to terminating nub in dest.*/
asm LES di, src .

asm moy okl /* figure out strien(src) */
#5M Tepne scasb

asm not cx /* CX = strientsre) +« 1%/
asm sub dicx /* point es:di back to start of src */
#if LDATA

asm push e85

asin pop ds /* set DS: to seg of src %/
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asm Pop €5 /* restore ES: as seg of dest *f
#Fendil

asm xehyp si, di /* DSBI = see, ES:DL = dest+strien(dest) */
asm test i /* odd src? ¢/
asm B move_rest
asm movsh /* move s byte to maks src even */
asm dec cx
maove _rest:
asm shr o, 1
asm rep mavsw
asm  jnc - move lamt
asm movrb
move last:
asm moy ax, dx /* retern addr of string */
#if LDATA
asm mov dx, es
#endil
#if  defined( LARGE ) {| defined(_ COMPACT )
asm pop ds
#endil
reiurn;
}

#pragma warn .use

#pragma warn vl
PEEPRSTEEL EAREg - L L et LA 2Ll bR RRp I“‘f

char *strchr(const char *z, int ¢)

{

Ml defined( LARGE_) || defined(_ COMPACT )
ds

asm push
#endil
Bsm LDS =i, s
asm moy hl,c
35 test it 1 J* 51 even? ¥/
asm n cmp_loop
HS lodsh
usm cinp al, bi /* process first chatacter */
asm je successl
asm and al, al
asm Jz failure
cmp_loap:
asm lodsw /* get 2 chars at a time */
asm Jmp al, bt
asm je sugcessl J* if first char matches */
ASm und al, al
d4sm jz failure /* give up il end of string */
asm cmp ah, bi
asm Jje success? /* if second char matches */
|sm and ah, ah
asm jnz cmp_loop /* continue if more chargcters */
failure:
#1f  defined(_ LARGE ) {] defined(_ COMPACT_}
asm p ds -
#endil
return{l);
success:
asm inc si
successl:
asm len ax, [si-2] /* point AX at matching char */
#il LDATA
asm mav dx,ds
#endif

#it  defined( LARGE_) || defined(_ COMPACT )
asm pop ds - ’
#endif

return;
}

#pragma warn .rvl
/ti‘tittt‘t.‘...'.ttltt.“ FandRiphed Ll L 9.(!’.‘:‘.}
int stremnpiconst char *sicl, const char *sirl)
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i
#it  defined(_LARGE ) || defined(_COMPACT_ )

Mg MGy dx,

#endif

#if {HLDATA)

ASTG mov ax, ds

a5Ip mov es, #X

#endil

ASM cld

/* [Its haady 10 have AH & BH zerc later for the final subtraction. */
ASM xor AX, AX

asm moy bx. ax

/*  Determine sire of 2nd source string. */
asm LES di, str2

AS510 mov si, di

asm xor at, a}

asm moY ¢x, -1

ASM repne  scash

HEM not .4

A% moy di, si

Aim LDS§ st, stri

/% Scan upfil either *s? terminates or & difference v found. Note that it is
sufficient to check oxly for righi termination, since if the left terminates

before the right then that Jifference will also temninate the scan. ./

R repe cmpsb

/* The result is the signed difference of the Hnusl charater pair. be they

equal or different. A simpie byvte subicacs ana URY 5 ean™ aork here hecause

i dres the wrong thing when the charicioos ave 97 and TF. In that case
T80 wuwid he repurtad us less than Fi7 oo N wpe sxfends te TR whaeh

¢« o negative pumhber, Hemenber A, BH dgee sern from ahave. */

SR WY 21, lsi-1]
nsm LY bl, €% Jdi-ij
asm suh ax, hx"~
#it  definedi  LARGE ) || deflined(  COMPACT
asm mov  ds, dx -
Hendif

retgen  AX;

vhuis *styepy(char *dest, const char *sro)

#f (LDATAJ

ER = D%
#endil
LS cld
BA LES di, sre
STt maos si. i
ASE FTilg at, ol
asin 109¥ cx, -1
e repne  soash
TS 1) T o
#if  [LDATA)
#if  ‘'defined] HUGE )
HaMm push — DS —
#Hendif

B8 = ES;
wendil -
#5M LES di. dest
HSD rep movsh
#if  defioed( LARGE ) }!} defined(_ COMPACT )
S pop ns
#endi{

return(dest) ,;

K
;*.QQ‘..'##‘..O“‘ﬁ".“t.t!.‘t.‘.....t‘tt."ttt.--t“!&ttﬂ..ﬁ"tﬁﬁ/

size 1 strespn(const char *sl, const char *s2)
{

register const ciar *srchsl;

int len:

for {len = 0; *sl; si++, len+ +}



for (srchs2 = s2; *srchs; archal+ +)
if (*s1 == *grehs2) goio bye;

bye;

return (ien);
} ol e ol ool o ol o e ol el el s L b b ‘/
char *strdup{const char *s)
{

char *m

unsigned n;

u = sitrlen(z) + 1;

if {(p = {char *)mallec(n)) != NULL)

memcpy(p, 8, u);

retarn {p);
} - . S TTTY PEERERpr TN ttt!‘{
t{:har *strerror{int erroum)
} return _maperror{errnum, NULL});

L1 ik L 1L LTI 1Y) no.t-tttttotnttl

!
int stricmp(const char *sirl, const char *strl)

{
#if unmgm&cﬁs_ ) || defined(_COMPACT )

2am mov
#endil

#if {LDATA)

F mav ax, ds
asm mov es, X
#endif

azm cld

asm LDS s, strl

Bsm LES di, ste2

/* We setup some constants in registers because there’s a slight puyoff
when the strings gel longer than -4 charscters {which should be most

of the time in a typical }. */
asin xor BX, Ax }' AH and BH stay zero until the end */
asm mov bx, ax /* when the DNingl suh AX, BX is done )
usm mov cx, 6i7aH *CH="% CL=% ~/
cmi_nextCh:
asm todsh /* AL <- strlfil */
asm mov bl, ES [di] /* BL <- atr2li] */
asm or ai, al ~ /* null termigator? .
asm jz tmi_end
asm scash - /* test & advance DI o/
agm je cmi_nextCh
cmi_alUpper: -
asm cmp al, ch /* strlfi] < ‘o' *f
asm ib cmi blUpper
asm cmp al, o J* stelfi} > v ¢/
asm ja cmi biUpper
asm suh al, T A" /* upper case strilil */
cmi hlUpper:
asm  cmp b, ch /* str2(t] < "’ ¢/
asm jb cmi_compareAgain
asm cmp o, J* su2fl) > v v/
asm Ja cini_compareAgain .
#sm sub bl, Ta'-'A’ /* upper case str2[i] */
¢mi_compareAgain:
asm cmp al, bl [t ostel[i] == str2{i] v/
asm je cmi_nextCh
cmi end:

/® = We need 10 do the full word subtract here hecause ANSI requires unsigned
comparisons. A simple byte subtract with 8 CBW would produce the wrong

result in some tases Remember that AH, BH are stili zero. */
asm sich
#il  defined(_ | I.ARGE ) || defined(_ COMPACT )
gsm mov ds, dx
#amdif
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return _AX;

/t oL L1 LL L L L] L L L LS L] .{
size ¢ strlen(const char *str)

{
#if Y(LDATA)
ES =

_DS;
#endif
asm cld
asm LES di, str
Asm xor  al, al
asm mov cx, -1
#sm repne  scasb
HSm mov ax, ¢x
asm not ax
J8M dec ax

return{ AX);

[reaersasasacer e AR LS R RN A LRR AR ERR S
#pragma warn -rvl
char *striwri{char *s)

asm cid

#if defined( LARGE ) || defined( COMPACT )

asm push ds -

#endif

asm LDS_ si, s

asm maov dx, si /* save addr for retwrn %/
goto néxt_char;

convert _loop:

asm suh al, A’ /*osee if A” L2 )

ASm cmp al, "Z-'A7

asm Jja next_char

asm add al, "2’ /* make lowercase */

gsm mo¥ [si-1], al

next_char:

asm lodsh

asm angd al, al

asm joz convert loop

asm oy ax, dx ~ /* return addr of string */

#if LDATA

asm moy¥ dx, ds

#endil

#if  definedi LARGE ) || defined( COMPACT )

asm pop ds ~ -

#endif

}

#pragma warn .rvl
..--‘.t‘..'ti-iiiiiiilliiiiii.-#ﬁtitittttiitttitttﬁiii.‘.‘.ttt“t‘/
char *stracat{char *dest, const char *sr¢, size t maxlen)
{ register unsigned len; B

unsigned dlen;

dien = strlen(dast);

len = strlemisrc);

if (len > maxlen)

len = maxlen;

movmemq{src, dest + dien, len);

dest[dlen + len) = ()

return (dest};

/t. FT T EL ] - v..-tiiti-&.sttattttt‘tit-illi/
int stroncmp{const char *strl, const char *strl, size t maxlen)

{
#if  defined{  LARGE ) || defined(_ COMPACT )

asm mov dx, ds

#endif

#if HLDATA)

asm mov ax, ds /* ES = DS %/
asm mov es, ax
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#endif

asm cid

/* Determine size of 2nd source string, */
asm LES  di, str2

asm mov si, di

Asm moY ax, maxlen
asm moy¥ cx, ax
a5m jexz ncm_end
ASm moy bx, ax
asm XOr al, al

asm repoe  scash

asm sub bx, cx
asm mov cx, bx
ASm moy di, si

a500 LDS si, strl

/* Scan until either *s2 terminates, a difference is found, or "limit* is

reached. Note that it is sufficient to check only for right terminaticn,

since il the left terminates before the right then that difference will

also terminate the scam. «/

asm repe cmpsh

i The result is the signed difference of the final character pair, be they
equal or different.
We need to do the full word subtract here because ANSI requires unsigned
commparisons. A simple byte subtract with a CBW would produce the wrong
result in some cases. s/

asm mov al, [si-1]
asm moy b, ES§_ {di-1]
asm xor sh, ah  /* zero out high order bytes so the subtraction */
asm mov bh, ah /* will work ./
asm sub ax, bx
acm end:
#if ~ defined(_ LARGE ) || defined(COMPACT_)
asm mov ds,
#endif
return _AX;
l RNk ERED E L [ 111} ttttt!.!tt.‘ll"‘ttt./

/
char *strncpy (char *dest, const char *src, size t maxlen)

{
#il MLDATA)

asm moy ax, ds
asm mov es, AX
#endil

asm cld

asm LES di, src
asm mov s, di
asm xor al, al
asm mov bx, maxien
a5m moy cx, bx
asm repne  scash
asm sub bx, ¢x

#if (LDATA)
#{ tdefined ( _HUGE )
45m push ~ds

#endif

asm mov di, es
asm mov ds, di
#endif

asm LES di, dest
asm xchg  ox, bx
asm rep movsh
asm moy ox, bx
asm rep stosh

#if defined ( __LARGE ) || defined (  COMPACT )
asm pop ds - -
#endif

returnidest} ;

f““"‘.0“"ii".““0‘*.'.......“.'*Ut‘.".“"tttttﬁtt.ll--“‘;
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int  sire. mpu snst char *strl, const char *sti), size_t maxlen)

, i
rif 'rLB\.Tm
ES = Dy,

Feisail ’

250 vl

and L. shostrl

) LEST iy, strl

w3t moy”  ox, maxlen

I Ak aand BH will stay zero during this process, ‘nns’u be handgf wiien its
tie for a final subtract laler. Setling up the ‘sz’ ceastant in DX can
have & sighl payoll for striogs greater thaa 34 chars in length(which
shoaid T the usual cased. =/

BSTH X 4x, ax *AX <- 0 */

RET moev bx, ax /* BX <- 1 '/

asm by dx, 617aH /* DH <- %", DL <. 2" *

nel aextdh:

At jexz nei end /* length limited? */

Y e Yealnb - f’ AL <- strdfij ./

it mo b, IS g /* BL <. str2{il *f

wE e ai, ui /* end of string? ./

Gx10 Jz Rl el

AR seash - /* strifil == str2[il?. advance 1 ./

gaen tnope nei aextCh

gl pper -

cont SmE ui, dh i strifi] < *a’ »f

PRl ih nei blUpper

d4Er g cmp At i /* sirlli] » v

@s.n i aci bIUpper

5o suh al, T8’ - A Z* upper case stripi] ./

aci Liljper.

Ak cmp o, dn /* sedlil < @’ ./

oY ! jb nei_fnalDif

Arn cmp Lil, di /* ste2li] > ./

asm ia nei fnallhf

asn sub bi, T’ - A /* upper case strlli] ./

avi_Tinsat Dif

45m cmp al, o /* compare aier conversion */

asm je aci nextCh

nel end: -

/*T  We need to do the full word subtract here becawse ANSI requires unsigned
cummparisohs. A simple byte subtract with a CBW would produce the wrong
result in sume cases. Remember that AH, BH are still zeru.

M suab ax, bx  /* Get the result. Note: AH & BH are stlll zere *f
popils
retam S AXS

.GTQQQCb0‘.".9.0'33“"'-‘ﬁ.“"“‘%“‘t‘.#*#.i.-.-‘!‘tiltt"#‘tif

char *strnset(char *s, int ch, size t n}
i umlgned len;

wn = slrien(a);

if (lein < n)

n = len;
setmemss, n, ch);
return (s);

b

failoiaut--tti.tittti-tv--.ttt.tttltutvn--tt-‘tv.tattt...to‘c.tt.tt;

char *strphrkiconst char *sl, const char *s2)

{ veyister const char ‘vchsl
while (*s1;
{ for {srchs? = s2; *srchs2; srchs2++)

it {*s1 == *srchs2) retarn{{char *)si);
sl+ +;

\

;'eturn (R
4

A LA AR BT I IS TR LS YT T T L2 E ) [ ..-‘I..‘..t'.-f
char *sterchr{vonst char *s, int )
{ register const char *ss,



for (s8 = 5 + sirlen(sy; 88 > = x 58}
if (*ss == (char);
return fichar *1ss);
return (0);

/‘i.‘lt““'"".OQ#..!.!!H'Q“" o e e i o o IS IL R LYl L Ll Ny

#pragma warm -rvl
char *strrev(char *s)

asm cld

#if defingd(_ LARGE ) || defined(COMPACT )

asn pash ds

#endir

asm LDS sk, & J* point te string */

asm mov_ dx, si /* save addr for retym */f

asm moY di, si

asm push ds

asm pep &5 f* DRALD = EsDY = srowg 7

“sI Xor al, al

asm oy oN,-1

asm repne scash * find aull */f

asm i £x,-2

#5M je reversed [ abort if string emopty */

asm dec di

asm dec di /= ES:DE = dast non-ngil char %7

asm xchg si, di J* DASE = last, ES:DI = Tirst ¢/
goto reverse eniry;

reverse l0op: -

asm | mov ai, [di]

asm xchg al, [si]

asm stosh /* swap bytes, bump i */

asm dec si

reverse emtry:

asm cmp di, si /* pointers crossed? */

asm jo reverse_toop

reversed:

asm mov ax, dx /* veturn addr of string */

#if LDATA

asm moy dx, ds

#endil

#if  defined(_ LARGE ) {| defined( COMPACT_
asm pop ds
#endif
b
#pragma warn .rvl
aveeraEey L L ......0!.’0'#““*0""'.-“'.‘II#UU‘...;
char *strset(char *s, int ch)
{ setmem(s, strien(s), ch);
return (s);
'

! LLELLL] * _-.t#tt-ttttt-a--aotnttttttttﬁtttttt-ttttdv#tt-tt‘{

{
size t strspn{const char *sl, const char *s2)
{ - register const chsr *srchs2;
int len;
for (len = (5 *sl; sl++, len+ +)
£ for {srchs2 = s2; *srchs; srchs2+ +)
if (*s1 == *sichs?)
break:
if (*srchsl == )
break;

return (len);

(TP ST AT R RS R ELELL L L) LT 1] ..."‘--.‘..‘..-‘-iiﬂitttﬂitf
#if (LDATA)

#define pushES  asm push ES

#define pupES ~ asm pop ES

#else -

#define pushES_
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#define popES

#endif
char *strstriconst char *strl, const char *strl)
{ if {1*str?}
return {char *)strl);
pushDs_
#if W(LDATA)
ES = D
#endir
ASM cld
asm LES di, strl
pushES
asm mov  bx, di
A% x0T ax, ax
4sm mov cx, -1
4sm repar  scash
asm not Cx
ASTH achg ex, dx
asm LES di, sir2
pushES
asm mov hp, di
iy x0T #x, ax
asm ANNY X, -1
asm repnz scash
asm inc X
as not Ccx
popDs
popES_
strionm _
asm mov si, bp
AST lodsh
B xchg di, hx
asug xchg cx, dx
$sm repnz  scash
asm mov bx, di
asm jnz NotFeund
asm cmp cx, dx
asm jnb FirstMatch
NotFound:
#if (LDATA)
asm xar hx, hx
asmn mov es, hx
Aendif
asm miny bx, 1

Awm imp shart End
FirstMatch:

ASE xchg o ik
Asim oK End
A4in iy 4aX, €X
axtn dez cX
asm repz cmpsh
4skn mov £X, d4r
45m jnz strinp
Eni:

popDS_

#if (LDATA)

return (char es *)( BX - 1}
#else - -

return ichar *){ BX - 1);
#endif B

J* return strl if strz empty */

/.‘..O...‘.‘..'..t."‘.l.."l‘....‘..‘.tt....-!-Q‘.-.t‘.-.....!.‘.../

double strtod iconst char *strP, char **suffixPP)

{ int charCt = (O
int status;
iong double resyit;
result = scantod ¢

(int {*) {void *)Get,

{void (*) (int ch, void *))UnGet,



KstrP,
0x7FFF,
&char(Ct,
&status
if (status <= ()
strtP -= charCt;
else il (status == 2)
errno = ERANGE;
if (suffixPP 1= NULL)
*suffixPP = (char *)strP;
I* Idtrunc sets ‘errng’ to ERANGE if the result
-is to become T or HUGE VAL, »
return _ ldtrunc(DBL, result, HUGE_VAL);

).
/° °/
char *strtoki{char *sl, const char *s2)
{ register const char *sp;
char *tok;

if (s1} Ss = (char *)sl;
/* First skip separators */

while (*Ss)
{ for (sp = s2; *sp; spt+)
if (*sp == *8s)
' break;
if (*sp == 0)
" break;
S5+ +:
}
it (*Ss == O)
return (0);
tok = Ss;
while (*5s)
{ for (sp = s2; *sp; sp++)
if (*sp == "*Ss)
¢ *Ss++ = O
retum (tok);
Ss++;

}
return (tok);

» -
long striol(const char *strP, char **suffixPP, int radix)
{ int charCt = 0;

int status;

long result;

errno = 0;
#pragma warn -sus

result = scantol (

{int (*} (void *)) Get,
{vaid (*) (imt ch, void *)) UnGet,
&stri,
radix,
Gx7FFF,
&charCt,
&status
|}
#pragma warn .sus
if (status <= 0) strP -= charCe
else
if (status == 2} errno = ERANGE;
if (NULL = suffixPP) *suffixPP = (char *)sirP;
return (resuft);
e Y
char *struprichar *s)
{
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asm ccld .
#il  defined(_ LARGE_) {| defined(_COMPACT_)

asm push ds

#endif

dsm ' LDS =iy s

asm: mov dx, si /* save addr for returm */
goio next_char;

convert_loop:

asin sub al, "a' f* see i’ .0 Y

asm cmp al, 2’ - '&’

asim Ja next char

asm add al, A’ /* make uppercase */

asm moy [si-1], al

next char:

asm~ lodsh

asm and al, al

asm jnz convert_loop

asm mov ax, dx /* return addr of string */

#if LDATA

asm movy dx, ds

#endil

#if  defined(_ LARGE_ ) |{ defined(_COMPACT )
asm pop ds -
#endif

}

#pragma warmn vl

_strerror BB SR8 WP & B a0iE - strerror.c
il ¥ char * strerror (comst char *string);

K B & stdioh, stringh

W B R strerror

BB A

#include <stdioh>
#include <errno.h>
#include <stdlib.h>
char * strerror{const char *s}

{ returm _maperror(errno, s);
}
strerror  EFIREIKIRERF N BREH -- strerror.c

] #:  char *streeor (int errnum);

JR B % stdio.h, string.h

W M strercor B[] —E6 58 R S errornnm K REERR BT R A,
_strerror SR ERBCEXHBRER, TERE—MEE LIS IRERN, UTEHR
N FHBNIEE,
IR str 4 NULL, RIT{EIEREGE A NRERRER, EFEU T FHEIE,
R str AR NULL, BRHEEY str (KA BHSRER , T8, 128, 8
EFEHREE R BN - RTH.
str 89 BN BT RAT 94 TFH,
strerror R[E)F pervor B3 BT ERITHHEE .
AERRMEEGR, NiBE EFEM) BRI strerror,

B[R strerror Hl_strerror FEM MRS QB NHE. HRESRBERE-TRERNE
w, BKMA perror T MHIEE.

At EMT UNIXRE

8 W perror



"EF

?hr *strefror(int erTmum}

) return _maperror{erroym, NULL);
ERE stputn - W EREOFHER, - sprinti.c
i ® static size t pascal strputn(char *5, size t n,

char **bufPP)
"B AdESRERRRSEN o T TXDE butPP iR BER A,
bufPP M n,
EDB{H o
NRF

#include <stdioch>

#inchide <memh>

#include <stringh>

#include <_printfh>

static size_t pascal strputn{char °*S, size t n, char **bulPP)

{ memcpy (*bulPP, S, n);
*(¢pulPP += o) = O;
return ;

}

B R striodl - FNBHRAENEMNKEMN. - strtoulc
R i unsigned long strtoul(const char *strP, char **suffixPP,
int radix);
I} p a2 stdlib.h
B B HERSERATNINKEN. FHEHILR.
KRG == TR+
F == PO |'XUMFIY) | (HFBFD
strP RIBH AR ASCIL FH R HHEE, sutfxPP RIKE EHFRFRE BI04
TR suffixPP 74 NULL , B HEHEFEREAHFHNT -0, X,
WAIR Y] DA LM BT R R RS R By,
radix TFLIRO, B 2.36, MR radix X0 , RUHRE CIEFTRAA, g inn
JHIA 8, 10 B 16 R F AN,
IR radix > 10 MFHA 2R SERFOT NS,
X B X
mEF

unsigned long strtoul(const char *strP, char **suffixPP, int radix)
{ int charCt = 0;

int status = 0;

tong result = OL;

while (isspace(®strP))

{ steP+ +:
charCt+ +;
}
if (*strP 1= ")
oo =

#pragma warn -sus
result =  scantol (
{dot  (*) (void *)) Get,
(void (*) (int ch, void *)) UnGet,
&stri,



radix,
Ox7FFI,
&charCt,
&stams

)
#pragma warn .sus

if (status <= 0)

strP -= charCt;
else if (status == 1)
{ result = ULONG MAX;

errno = ERANGE;

}
if (NULL != suffixPP)

*suffixPP = (char *)strP;
return (result);

}
swah prd 3o 2 -- swab.c

;! ¥  void swab (char *from, char *to, int nbytes);

B B swab R FHFE trom M) 0 DFIRFRHH 0 ¥, HINEARRIUFTARRTR, X%
EXRMFTHRTFRESEN—GNARBS -G08 LR REXE AN, nhytes HOHA
X.

g [FE X

MK ERT UNIXREE

B ¥

#pragma inline

#include <asmrules.h>

#define I asm

void swah{char *from, char *to, iat nbytes)

{

I mov cx, nhytes /* BX <- abytes ./
I shr cx, 1 /* Convert bytes -> words */
I jexz exit swab /* If degenerate case, exit. ./
#it (defined{ COMPACT_} || defined(_ LARGE_))

; push™ ds

#endil

I <id /* Make string ops go forward ./
I LES di, to /% ES:DI <- destination */
I LDS  si, from /* DS:SI <- source ./
next_word :

I lodsw /* Load word from source string */

I xchg ah, al /* Swap the bytes

I slosw /* Store result in destination '/
I next_word /* Do the next word *

#it (deﬂtled( COMPACT ) || defired( LARGE ))

I pop ds

Fendit

exit swab : ;

}

system  Ei{—4 MS-DOS &< - gystem.c

H ¥ int system (char *command);

W B HE stdiibh

B B system i3 MS-DOS ) COMMAND.COM X #3ATHFM B command & A4, U
* ¥ DOS WRB TRA TS S —HE,
COMSPEC 3% R H 738 COMMAND.COM I#, Bt XHAL—EELWARP.
B EH E system EFEREMNMSIRS, COMMAND.COM B9 OARZEs,



B EHTF UNIX R, 7 Kernig # Ritchie BPET &L,
£ 8 exec.. searchpath. spawn..
NER

#include <dosh>

#inelﬁ <stdlih.h>h

#incl <_process.h>
#nclude <errmoh>

#ioclude <string.h>

int system(const char *cmd)

{ register char  *cmdP;
int cmdS;
register char *envP;
void *envSave;

char *pathP;
i Get COMMAND.COM path ¢/
it ((pathP = geienv("COMSPEC"}) == NULL)
{ errno = ENOENT;
return -1;
}
/* Build command line */
emdS = 1 + 3 + strien(emd) + I;
if (emdS > 128 || {cmdP = mslloc{emdS)) == NULL)

{ errno = ENOMEM;

, return (-1};

if (cmd§ == §)

{ cmdP[0] = O;

\ emdP[1] = "\r;

else

{ emdP++ = ¢mdS - 2;

*cmdP++ = getswitchar{);

cmdP = stpepy(emdP; *c 7);
cmdP = st (cmdP, cmd);
‘emdP++ = E(r’;

cmdP -= ¢mdS;

/e Build environment */
if ((envP = _ DOSenv(environ, pathP, &envSave)) == NULL) ,
errne = ENOMEM;

free(cmdP);
\ return {-1);
fod Flush ali byte streams ./
(*_exitbuf)();
A Now, call the low level spawn function o/
spavwn{pathP, cmdP, envP);
F A Release all buffers ./
free(envSave);
free(cmdP);
} return (0);
tan ZREDER - tan.cas F & double 1an (doudble x);
N & & mathh
ik M Kirg

nRF

#pragma inline

#include <asmrules.h>

#include <math.h>

#inclnde < math.h>

#include <errno.h>

#include <stddefh>

static  unsigned short NANTRIG [4] = {0,0,0xD420, Ix7FF0};

_m_



#pragma warn -rvl -
double tan (double x)

{

asm FLD DOUBLE (x)

asm mov ax, TFFOh

BSm and ax, W0 (x [6]) /* extract the exponent field *;

asm cmp ax, (53 * 16) + 3FFOh  /* bissed version of exponent §3 ./
asm jae tan_tooLarge
it (8087 >= 3)

{
asm db OPCODE FSINCOS
asm FDIV .

}

else

{
asm FAST {( FTAN)

tan end:

T return;
tan_tooLarge: /* total loss of precision */
asm FSTP  ST(O) /* pop x from stack */

#pragma warn -ret
return _matherr (TLOSS, "tan”, &x, NULL, *((double *) NANTRIG));
#pragma warn .ret

#pragma warn .rvl

tanh TUHE &K - tanh.cas
A ¥ double tanh (double x):

W B % mathhb

" 1 I A hyperh

REF

#pragma inline
#include <asmrulesh>
#include <msath.h>
#include < mathh>
/*  Algorithm.
The usual formula is: _
tanh(x) = (exp(x) » exp(-x))/(exp(x} + exp{-x))/
but there is a loss of precision in using this formula directly near 0.
Since tanh(-x) = -tanh(x), compute tanh(|x|) and adjust the sign later
0 <= x < 2°.33, return x.
Ifx >= 32 return 1.
I x >= 17325, use
Yy = exp(x)
tanh(x) = (¥ - 1/y}/{y + L/y)
If 2°33 <= x < .17325, use
¥ = exp(2x) - 1
sinh(x; = y/(Z + y)
where special chip functions are used to get exp(2x)-1 accurately. »f
#pragma warn -rvi
double tanh (double x)
{
asm FLD DOUBLE {x)
asm sub dh, dh

ASm mov x, x [6)

asm shi cx, 1

asm rer dh, 1 /*DH = sign %/
asm cmp cx, 80480h

asm FARS

asm Jja tanh extreme

asm cmp cx, TF8Ch

asm b tanh small

ism FAST (_FEXP) /* Exp (x) v/
asm FLD1



" anh » sioh/ coth = (exp(x) o T atsy +
taph = sin = X} - expi(-x)) [/ (exp{x) + X .
asm FLD st(1) / (ot *RCX) /
asm FSUB st st(l)
FY FXCH
asm FADD st, st(2)
2Em FDIVP st(l), st
asm FSTP st(l)

tanh _end:
asm or dh, dh
asm juos tanh end?
asm FCHS -
tanh_end2:

refum;

/*  tanh is agymptotic tp -1 for negative arguments and +1 for positives.
K approaches very fast, with exponentially incressing accuracy,

so it is 1.0 for JEEE accuracy when [x} > 23, ./
tanh_extreme;
asm FSTP  stu(() /* pop stack */
asm FLI1
goto tanh end;
tanh_small: -
Bsm omp cx, TBCOh
asm ib tanh end
asm FLD1 -
asm FXCH
asm FSCALE
asm FLDLZE
asm FMUL
asm F2XM1
/*TOS = y = exp(2x) - 1 */ |
asm FXCH
asm FLD1
asm FADD

asm FADD st(D),st(})
J* stack = 249y ¢/
asm FDIV

}#pragma warn .rvl

tell B AHEH R X - tell.c
R #: long tell (int handie);

KRHE oh

B # R feeek

R F

#include <ioh>
long tell(int handle)
{ return (Iseek (handle, 0L, SEEK CUR));

goto tanh_end;

textattr iGN TENE -- calot.c

A i void textsttr (int attribute);

K & & conloh

=] B BA textattr, —-XRTHEIRAOFREL (—BIH texteolor F textbackground B
1Y « ABRPAEHSN RS LOEAFR, CRRERREZERSHHESYARE
R (0 cpriml) BRAFHR,
B B atribute X MBI F .
76543210

PP U



Bbbbefrf
XA 8 AIRG S attribute f1:
e 2 4 IR RMe (0 E 15)
bbb J& 3 LW RS 0B 7)
B 2% i
HRMFE AT (Fon) , FRWENE. X LUANER D - BLINK 3308,
IREHZE CONIOH 2 XHFESBANE, A textatte ERY TAMKE, WERTH
BROZFENINT —HEH:
REATREENGAREEZ —,
SAEHENRBREOED 4 {1, DS WRABIFANCE L,

TREK RiEA IBM PC B 5 BIOS BENEE

£ W textbackground, textcolor

wWEA

#include < video,h>
#include <coninh>

#define INTENSE (x03

void textattr(int newattr)

{ _video.attribute = newattr;

b

textbackground HEHRHXATRNE - coior.c

il B void textbackground {int color);

HEEN

i ¥ wvoid texteolor {int color);

WO XERECH AR RERFNEO,
textcolor FEFFATR LA BN &
textbackground I #FHH R AL
BEMA GBI AR BN AFHETR (RETR) BEXH color PE, XERBECKR
LR SN LR, RS ZRNE AEETHAEE (I cprinth) BRETF
.
ST texthackground, color BMh 0 B 78— BRI T textcolor, BTN OB 15K
WY, TUAELE CONOH PHFSERRS B A, ot 4P #include
< conic.h>
FTHEIE THRAAERNSEE (FEXE) . ENNE EWRSTRTHEERARENR
THUHNER:

HERE nid TR FR

BLABK 0
BLUE 1
GREEN
CYAN
RED
MAGENTA 5
BROWN

LIGHTGRAY 7

L N

&
*
&
H#
&
#
&
H

ﬁgﬁﬂggﬁiﬁ



DARKGRAY 8 o
LIGHTBLUE 9 wo®
LIGHTGREEN 10 n e
LIGHTCYAN 1 noR
LIGHTRED 12 WO
LIGHTMAGENTA 13 W=
YELLOW 14 woe
VHITE 15 o

BLINK 128 WO

AR REE I b 28 REFHING, HEXHRABLNK BRATHES, MNi:
textcolor (CYAN + BLINK); )

HR: FSMUBTIHANE TR/ HEEEAE-15NBEES. EXHAEES L,
EEFLNBRERAT “REME” WK, B, FTREFECHEKTRHEILHTE
BE—FEAHAE, HRBGIRGRRE uTUE, RE S8HES)  EXRARS
L RS MREREFOHEFTRE,

‘R FE X

R ERT IBM PC RHREN, % Turbo Pascal #HHMN TR

B B textatir

W R F

#includé <_videoh>

#include <conioh>

#define INTENSE (x(08

void textbackground(int newcolor)
{ _videoattribute = (__videu.altribute & (xBF) | ((newcolor< <4) & 0xTN);

}

textcolor 7 XA KR ITAIF RIS - color.c
A ¥ #incude <conich>
' void textcolor (int color);
JR ¥ & conio.h
® Bl I texthackground
BFEY

#include < video.h>

#include <conio.h>

#deline INTENSE (x08

void textcolor(int newcoloer)

{ _video.attribute = { videoattribute & Cx70) | (newcolor & (x8F);
}

textheight (K5l AR 0 SLOTAYP 35 8 & I

H B #include <graphics.k>
int far textheight (char far *textstring);

R EN

H £ int far textwidth (char far *textstring);

I B & graphicsh

# W textheight BELMIFHEANHHKE T, REURTNAHHTHE textstring RE,
textwidth BEFHEKE, GWFERPHRKE T, AR URK A AN FHE textstring



BRI,
REEBCTTREMITZ BAERA), HARRYRENEE, fe— MR THHE
EREA rESNGEAE, RERHRS,
PN 8x8 (T FEN— K1 HEART (A settextstyle (31 ) PR T, FHB TurboC
Lt eRE. #TEEW
B (exsheight 0 {extwidth ‘@Tfﬁ?"‘?q$ MBANTREEAREE Eﬁﬁﬁ*ﬁ'l%ihtlg
8, EXEE A RRENE, BELRRET AENFEE, CRRESN AR,
O revtheight ]I LR NRGHFHRBET, textwidth RO RE VBN FHERE.
CUAREME & Turhn Faceend 5.0 A FRSE,

B B pertexrsetizngs, vultext

e

textmode RBEHQELATFIR - textmode.c

Hi B void iextmyude iint mode);

HWEE coniek

W B textmode BE - THE B AR
L BH AR text_modes F S ER (F CONIOH 323 B THEMA (BK
mode ) , FEZHE R, WHER finclude <conioh>,
text_modes BRI SR B, HHAAHEHRLLTE:

HERR i pa . 5o
LASTMODE -1 A =,
BW40 D Ry, 409
€40 1 gEH, 0¥
BWS0 2 My, s0W
C8il 3 Ee, 805
MONO 7 He, 80

B revtmode B, MRIR DBEACHER, UNCAM AT AWM vormvideo HHE TR
t,
4 veximode B2 LASTMODE 5] LU b — 3% 89 304 s MR %, SRl R HE RLEE G A
11 AR LA (1 SRR A A

& H @ K

ABMEY FERT M PC RIGEAH, T Turbo Pascal PHARRE TR,

#® [ gettextinfo

B B IF

#Hinclude < video.h>
#include <conioh>
void textmode{int newmade) .
t it ‘mewmod: > ) && newmaode 1= MONOS
refera,
if (newmode == LASTMODE)
newmode = video.cutTmode;
_crtinit{newmode);
_video.attribute = _video.normattr;



tedwidth BECRRADASHFHRNER i #indude <graphicsh>
int far fextwidth (char far *texistring);

WX % graphicsh

B Htextheightid B R textheight

time Rl-—-X&JNE - stime.c

B H loog time(long *tloc);

KB E timeh

HXER

A  # int stime(long *tp)

WO tme BEUEIRARIA, W 1970 4E 1 5 1 ERHRMEE] 00:00:00 WA BR, DU
EH tloc FRIANES,

stime 12T T 05 A6 fa] 0 H X8, tp F815] AR Y BLE7 84, M 1970 46 1 H 1 B K5 H M8 G0HA] 00:00:00

Wity .,

3R W {§  cme K WA ROV RIS
stime K [8] 0,

OBl ERT UNIX R,

t . 2

#include <timeh>
#Hinclude <dosh>
long time(long *tloc)

{ struct  date &
struct time t;
long X
getdate(&d);
gettime(&t);
x = dostounix(&d, &t);
if (tloc)

*tloc = x;

retusn (%)

}

tmpfile U ZEMARITANFELH — tmpfile.c

H & FILE *tmpfile (void);

W B & stdioh

B B tmpfile EE—RE BOIRGE THRAEE, MBI, BEE NULL
$ B fopen, tmpnam
EEM

#include <«stdio.h>
#include < sidioh>

FILE *tmpfile(void)
FILE

{ *stream;
char *x:
s = tmpnam(NULL); /* Get a- unique file name */
it ((stream = fopen(s, "w+b")) 1= NULL}
streain->istemp = _impnum;

return (stream};

}

tmpnam Si—M—AXHE -- tmpnam.c
B 8 char *tmpnam (char *sptr);
W EE stdioh



W B & sptr 4 NULL, tmpnam EE|—i§0) RS R051EEH SMED) sptr,
3 o tmpfile
®EF

#include <stdio.h>

#include =< stdioh>

#include <string.h>

#include <stdlib.h>

#inciude <ioh>

static char template{L_tmpnam];

unsigned int _tmpnum;
char *tmpnamichar *s)
{
s = _ mkname(s, _tmphsm += {_tmpuum == -IU) ? 2 : 1);
while (access(s, 1) 1= -1);
return (s}
}

toascii FEHAF RN ASCIH &3t

H ik  int toascii (int ¢);

HXER

A ¥ int tolower(int ©);
int toupper(int c);
int _tolower(int c);

int toupper(int cj;

MK E clypeh
R B toascii EIIMBRIRMC T GAMIIAE HEQ, SR c HBRN ASCHE, HEMREY 0127,
ERNHHREREREMIETH,

tolower 2 — | TEBNE ¢ (AEM EOF B 255) RN NEFHE (MBRHRELEF
#) MHEEFEHER.
toupper 22— A FHESEEE ¢ (EFEM EOF Bl 255) BB/ Y KEFHE GRFRDNEE
i) MAEFRENRY.
_tolower R—INHR tolower #{IAE, ENBTER c EAEF NN,
_toupper B— 58]} toupper M{NE, BRAFES c BAEFHNHL.
A _tolower #_toupper, LEEE ctypeh X4,
B0 E EEE, B REEREREN o ERRE S5 RERE
TR B UNIX E5, toupper H tolower 7 Kernighan 0 Ritchie BhHE X,

_tolower HEHREANEFE

B ¥  #include <ctypeh>
int _tolower(int c);

A E B ctypeh

B # W toascii

tolower WEHERLNBFH - toiower.c
J::| #. int tolower (int c);

B B 1 ctypeh

W M K coascii

BERF



#include <ctypeh>
int tolower(int ch)
{ if (ch == -1)
return (-1);
il (isupper((unsigned char)ch))
» return (_tolower((unsigned char)ch));
se

} return ((unsigued charjch);
_toupper BFHHREAR TR
A ¥ include <ctypeh>
int _toupper (int c);
KB E ctypeh
®# R toascii

toupper BFHHIREXEFE - toupper.c
H & int towpper (int c):

K X % ctypek

W B R toascii

HEF

#include <ctype.h>
int toupper(int ch)
{ if (ch == -1)
retorn (-1);
if (islower({unsigned charich))
: return (_toupper{{unsigned char)ch)});
else
return ((unsigned char)ch);

tig =M&ENM
A ¥ double acos(double x);
double asin(double x);
double atan{double x);
double atan2(double y, double x);
double cos(double x);
doubie sin(double x);
double tan(double x);
B & %E mathh
B B sin, cos H tan BEMEG=HERE, AELEER.
asin, acos ¥ atan & FUE[MMAMMNRER, RREENSEEWE, £ asin # acos BN
-1 1 28], HREIMME R asia F2 acos EE 0 HE errno 4
EDOM meik,
atan2 R[] y/x B IESME, SAEMAEREE pif2 -pi/2 (BP x L F 0) , Ak WY,
SR,
BB {H sin #cos EE—FWEE-1 B} 1 ZRAHE asin 38 [} {7 -pif2 B pif2 Z (6] K14
acos JE[E —FEFELE 0 B pi Z A
atan & - REBEE-pi/z B pi/2 2 RHHE
atan2 &G — M EE-pi/2 B pi/2 z )69 {E

_30’?_



tan BE AR AFNEME, S FHEEET pi/2 Blpi/2 69E, tan B 0, erruo SR
H:
ERANGE £ ¥ S0kl |
X8R NN RERFO LB matherr SRR,
AR EFT UNIX R

B ¥ _matherr, matherr, perror

E N K __TrimCuZ - BIRREFIEEY Cri-Z, - zapciriz.cas
B &  veid pascal _ TrimCilZ (ini fildes)
R _inh
W WRCUHFE RSN Col-Z D MR,
& B H K
X R F
void pascal Trim(CilZ  (int fildes)
{ dosSeekFinalChar (Nides);
asm pusk DX
asm push  AX /* remember original position «f
if {(dosReadOne (fitdes) == ctlZ)
{ dosScekFinalChar (fildey);
BSm moy bx, fildes
asm sub X, cx /" zero lemgth causes truncation ./
4sm sub dx, dx
asm muy ah, 40h
asm int 21h /* dosWrite (fildes, NULL, 0) */
}
usm mov hx, fildes
25M pop dx
HSm pop £x /* original position ./
25 mov ax, 4200k + SEEK SET
asm int 21h /¥ DX:AX = Iseek (BX, CX:DX, AL) .f

' iseck (fildes, 0L, SEEK-_SET};

i

&M E TrimTrailing - HEREEGERNO0 . - realcvi.cas

H B void near TrimTrailing (void);

RExH  BREEEF.

W B FREMETEHA atFormat # formCh $3. A backspace BB A M TN REFH .
{altFormat || ~(G or @) == WWEMEOI PN
altFormat == BMGE0/MILIN.

& & EAO, DL AR formCh, CX 2 sirP RRBRHFFE, ES:(bx]iBFFFER.
4 14k ES:[bx-1]38 01 B — P BINERN N,

EF

#pragma inlipe

#include <asmrules.h>

#include < printth>

#define T asm

static  wvoid near TrimTrailing (void)

{

1 moy al, 5Fb /* “upper case only* mask */

| and al, dl /* dl is toxmCh */

! cmp al, 'G’

I ine it_trimPoint /* oalty G/g removes trailing zerves */
tt_trimLoop:

4

{

cop BYO (ES_ [bx-1]), 0"
Ine it_trimPoint



I dec bx
1 cmp bx, ox
| jn tt_trimLoop
I Jmp short  ft_irimmed
ti trimPoint:
| cinp BY9 (ES_ [bx-ih, .
1 Jjme tt_trimmed
I der bx
ti_trimmed:
return;
}
tzeet UNIX MG E EK ) _ - tzset.cas
A ¥ void tzset (void)
K B timeh
B B Hcime
mRAr
#pragmsa inline

#include <asmrules.h>

#include < joh>

#include <io.h>

#include <timeh>

#inciude <ctypelr>

#include <stdioh>

#include <stdlib.h>

#include <stringh>

#define YES 1

#define NO ¢

#deline Normal 0

#define Daylight X .

#define TZstrlen 3 /* Len of tz string(- nufl terminator) */
#define DefaultTimeZone SL

#define DefaultDaylight YES

#deflne DefaultTZname “EST*  /* Default normal time zone nawme */f
#deflne DefauitDSTname "EDT"  /* Defsult doylight savings zone name */
unsigned _monthDay [} =

{ 0, 31, 59, 90, 120, 151, 181, 212, 243, 173, 304, 334, 345

b

static char _DfitZone| TZstrien+1 |, DfitLight] TZstrlen+1 i;

char *const tzramefl] = (& DMZone{d], & DAtLight{0]};

long timezone = DefaulTimeZone * 60L * 8DL; /* Set for EST */

int  daylight = DefgultDaylight; /* Apply daylight savings */
void fzset(void)
{ register int  i; /* A loop index ¥/
char *env; /* Pointer to "TZ" environment string */
#define i:“ipm () == ") {| (e == "+
{ (Ll L] LI L) L L1} Iepaw LI I LTy T ]

1. Check for "TZ" siring in the enviromment.
env[8] - Ist. char in time zone name
env[l] - Zod " oo "

m'[:] ~3d" " L] L]
env[d] - 1st char in time zone difference value
env(4) - 2nd " .- -

2. Ruke out shor! strings,

3. Rale out non A-Z ﬁﬁe zone characters.

4. Rule out bad time zon¢ difference numbers.

a, Not a +/- ar 09,
b. Sign with no following digit(s).

whyd L 11 ] -ttj

L L 3
/* L %/ ((env = petenv{"TZ")) == )
/* 2. */ (strien(env) < (TZstrien+1)) i
/* 3 */ ((lisalpha(env[0))) || (lisalpha(env([i]})} || (isalpha(enviZ]}}) ||
/* 42/ ((issign(envl TZstrien 1) || isdigit(env| TZstrlen ])))
/* %2/ (Cisdigit(env] TZstrlen 1)) && (lisdigit(env] TZstrlen+1 ) )

L ]

- 309 —



FAGE Missing or bogus "TZ" string, set default values -—-*/
deylight = DefaultDaylight;

timezone = DefsultTimeZone * HIL * G0L;

strepy(tzname [Normal], DefaultTZname);
strepy(tzname[Daylighi}, DefauitDSToname);

}
eise J/®=-- Parse the "TZ" string and set values from string --—-- */
{
memset(tzname[Daylight], G, TZsteler+1); /® DIt daylight to NULL ./
stracpy(tzname[Normal], eny, TZsirien); /* Set zime zone string */
tzname[Normal}[TZstelen] = "0 /* Force NULL iermination*/
timezone = atoi{&env[TZstrlen]) * 36L; /* Base timezone on "TZ" */
FASS Scan for optional daylight savings fieig ----- ./
/* Scan for string start uf
for (daylight=NO,i=TZstrlen: enviij; i++)
{
if {isalpha(envi])) /* Found the siring start */
{
il {(strien{&env[i]) <TZstrien) ||
(lisalpha{env{i+1]) |t
{lisalpha(env{i+2])) )
hreak;
/* Copy and null-terminate dit sav string */
struesy{tzname|Daylight], &env[i], TZstrien);
tznamef Dayiight [{TZstrlen] = "\0";
daylight = YES;
break;
H
}
H
}
utos R TERBRBEEIFHE -- itoa.cas

H #: char *uitos (unsigned long value, char “string, int radix);
¥ & % stdib.h

W B Ritoa

b S

#pragma ioline
#include <asmrulesh>

#include <stdlib.h>

#include < printfh>

#include <rules.h>

char *ultoa (unsigned long value, char *sirP, in{ radix)

{ return __longtoa (value, strP, radix, false, "a’);
}

H W E umask - ERCHREHBRRR. - umask.c
B ¥ #include <ioh>
unsigned  umask(unsigned modeMask)
FEITXE ok
1%} B B KT oren ¥ creat P45 IE/ BIHERRE,
E | BRI umask {6, FoEEER,
T ¥ ATHE, wnask FEEGH,
R

#include <iodi>
extern  unsigned _notUmask;
unsigned umask(unsipred madeMask?



BME Unowt - RIS —HCN. -~ soule
B & ewek vold YoGesighar ¢, char **steliP};

£ R SR

nE R

u-u.uu chor **3rPP) '
-(w“ lnnorec,ndon‘lalowth-trlngtnchunp'/
wmw

ungete B—1EIHAME 5P -~ ungetc.c’
R & #ocude <stdioh> _
it ungetc (char ¢, FILE ‘strum).

sundel  ungeic /* remove macro version */
int wngeteiint ¢, FIK *fp)
{ ff (EOF 1= ¢)
if (++({fp->level) > 1)
return  (unaigned char) *--(fp->corp) = c);
eloe if (1 == fp->lavel) /* bul was empty, use hold */
{ fp->curp = & fp->hold;
.} reluen  (unsigned char) (lp-)hold = ¢);

clse

fp-> level-- /* Mz wus oot in iopwt wode */
el (BOP); -
ungetch 18— PRl EIVR R IEDE ¢ ~ gotch.cas
R I ot ungeteh (int ¢): ' -
3
oW Repe
wa M
it ungetch(int ¢
{ if (_cPag)
_thigg = L;

TAX
uChur=

g
&

}

weintodos 38 B NiSNTERNIRA DOS XX — thmacvt.c
A ¥ #aclude <dosh>
void unixtodos (long utime, strnct date “datyper,



struct time *timeptr);
W2 E doah
R, & R dostounix
nEN

#include < ioh>

#include <dosh>

#loclnde <timeh>

‘stati char Days[12] = { 31, 28, 31, 30, 31, 30, 31, 31, 34, 31, 3§, 31 );

woid unixtodos(long time, struct date *d, struct time *t)

{ tzset(); /* get timezone info */
time -= 24L * 60L * 60L * 3652L + timezoune;

time /= 60 /* Time in winutes */
t->ti_min = time % 60;
time /= 60; /* Time in hours */

d->da year = 1980 + (int)((time / (1461L * 24L)) << 2);
time %= 1451L * 24L;
if (time > 366 * 24)
{ time -= 366 * 24;
d->da_year+ +;
#pragma warn -sig
d->da year += time [ (365 * 24)
time %= 365 * 24;

}
if (daylight && _ isDST( time % 24, time / 24, 0, d->ds_year-1970 ))
time + +;
#pragma warn sig
t->ti hour = time % 24;

time /= 24; /* Time in days */
time+ +:
if ((d->da yesr & 3) == 0)
{ if (time > 60)
time--;
eise
if (time == 60) _
{ d->da mon = 2;
d->da_day = 2%;
return;
) }
for (d->da_mor = {; Days[d->da_mon] < time; d->da_mon++)

tife -= Days[d->da mon];
->da_mon + +;
->da_day = time;

B B

}

unlink —43# -~ unlink.cas
B ¥ ot unlink (char *filename);
RxEN
H i int remove (char *filename);
KB ¥ dosh
#® B unlink B flename FHIREAIHE, Dlename ] X4 # MS-DOS BZHEE, BB
B, FAFHEREAR.
REXHAFEET T MAMEE. N7 HMERREH, SAEEMAH chmod B_chmod 33
ML,
remove £ — B S MLEMAES unlink 5%,
B Bl ZEMPEThi, SEE 0 H4SH, EE-1L, HB ermo Y FHEZ—,
ENOENT RBREIH#ERHRY
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: EACCES RN
TR BATF UNIX R

£ R chmod

t B §:

#pragma inline

#include <asmrulesh>

#inctude <dos.h>

#include < joh>

int unlink(const char *filename)

{ pushDS - '
asm moy ah, 041h

asm LDS dx, fileaame
asm int ~ 021H

popDS_
Bsm i unlinkFailed
retutn{0);
unlinkFailed:
return __ kOerror(_AX);

unlock WAk EEIEES == lock.cas
M ¥ int unlock(int handle, Jong offset, long length);

X FE dosh

W8 Riek

EF

 #pragma inline

#include <io.h>

#ioclade < ioh>

int unlock(int handle, long offset, long length)
{

asm mov ax, 05C01h

asm moy bx, handle

asm mov cx, offset+2
asm mov ix, offset
asm moy si, length+2
asm mov di, length
asm int 021h
asm je unlockFailed
return{0);
unlockFailed:

return _ 10error (_AX);
} .

va.. ERNJENSNE
J::| H  #include < stdarg.h>
void va_start(va list param, lastfix);
type va_am&a_lisl param, type);
void va_end(va_list param);
W B E stdargh
B9 HECEH, Wvpriott # vprintf, HTBNSUROFARETHE (B5) HSHH,
va. RRUT —HERIESHRNFETE, SEARNENTIESHN NGz R,
EfTRMA A TSR,
XA stdargh R8T R B va_lisOF=E (va_start, va_arg # va_end) ,
1, va list

KW R T va_org # va_end FIMENES, S—8MARNEH—M TS8R



B, EE- - e et 093E ik param,
1, va_gtart

ATEY (AEER) 4 peram HEMAREEINT SN — S8, EAR

va_arg ¥ va_end 20, LBSMA va_start,

va_start SR WA B : peram M lastfix, (peram ETENEL va_Net THFE, lastx K

0 MW BN RGBS INE )
3. va_arg

A FRE GLERER ¥ BERARERE T RO SNRA M AMRE,
va_arg TR param S5 va_start W13 4L040Y parem R,

FER AR va_arg B EE DI RP S - BY, FROHHIOH A BEDRFH T+
B, TRBHXVF parsm, MERERNLIBE T -HAMKAN, vo_arg KA
tvoe EER VT RIFGEN T—W. HWEA—RK va_arg, EMYY param DIARENT

—SB.
4. va_end

AT ERIONAA — E A, BT U param SRS va_start LT
FEWER, va_ood BRTE va_arg REFARSIERBA, TMET~ 5 BEFH

HR.

B B {H va start flva_end FEE{H; va_ arg EERPOYENTSR (parem METT)

TBHr FRT UNIX R,
‘# R ..scanf, printt

va_arg FRITTSNE
B B #include <stdergh>
type va_arg {va_list param, type);
K 3 E stdergh
® A Lv.

va_ond IANETTIESNER
A ¥ #Minclude <stdargh>

void va_end(va_list param); [ X1 ¥£ stdargh -
W #H Rv.

HWE _ validutexy - RERMEBENREE. -~ screenc
JA &  int pascal _ validatexy(int xi, int yl, int x2, int y2);
& B E RessEEMER o,

ZEPF

int pascaf  validatexy(int x1, it yl1, tnt x2, int y2)
CX = video.screenwidth;
"DX = wideo.screenheight;
return 1(x1 > CX || 22 > CX || x1 > x2 |]
YL > DX |{y2 > DX || 1 > 2%
}

wva_sterd FRETTRBRTFER
A & #include <stdargh>
void ya_start (va_list param, laetfix);
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HHE sdegh
K B fn..

viprimt et AEITOl—t<h =~ viprintt.e
Bt pucede <midiod>

- Haclede < stduegh >

int vipriot! (FIMK *stream, cher *format, va_lst perem);

NXE wdoh, sidaaph
B R0 L e '
t B ¥4
#Hoclude <stiliok>
#include <_printfh>

it  ededl wiprinif (FEE °F, conet cher *fmi, va_bst ap)
; - malwn  __ vprimter *5__fpetn, ¥, fmt, apk
whwel ST A ~ Viecanke

R B K.oscanl
WEMF
Finclude < »

#undef wn /* remove the macro vesslon *
Ttededvﬁun(l!l.l‘ﬁ,mmdur*hl,whm
© #peagma wern -sus
vefurn :
Uat  (*) (void *)) fpees,
g?ur*)(snd-.m*nm
fint,
%
Wideont iR RPN, - cetinil_oan

s -Jﬁmh
® W B DOS PIF 10 ERAGE,
wErF

Spragha saveregs
swoid _Videolnt(void)

{
- stpthe et oldbp;
' = DI

BP:
W(ﬂum);



IRITH
® 9

B

HERr

__vprinter - KesLbMid. - - vprinter.cas
int pascal _ vprinter (putnF *putter,

void *outP,

const char *formP,

va_list argP)
_printLh
BEIETI*argP HEIN TR S *formP BYIE XX FYL,
& cputter HFFEME, TERHFH _ vprinter AENTHB S, HIGHKAMBA T
destP, HiIFWLIR—PFEFE, ~ M XARMARFHNESHERD, GTRIEAR
HRESEA, EiM*putter 8] LIFHLAHRA
*putter &% SILDI,
{EEESK outP AH0E— B ARG BAEEE putter,
fuTeargP 9 BHERFNBHNIER, ERZASHHETHREKWETRE, R
AR LIS, tong , double RFERH(char ) , FHUREHA, ERSE T2
B, BRA¥Moat), FHEEMGSHTHRTEE.
BB R RS S~ outp YT NI
XRBRHERER, ABEEERRN,  vprinter BB XFERITEH (AL
BESNFETNMNEEREE) , FNH%IIASHRNRA,
R A% outP KAHR, AN~ FHERETHE, vprinter FHAEH, BEREL
SBRERREN, EHEWET, *putter FTLIKLMAMERY, EXHH__ vprinter BF
FXOR,

BB,
format = ((titeral] {*®' conversion 1)* ;
coaversion o= %' | 1fagl® [width] ['.’ precision]
Ct'] type ;
ﬂﬂg::= r_s't+lll!|i#rllol;
width u= *** | number ;
precision ::= 7 (* | number) ;
ty.pe grz= ldl ’i’i’n’I’u’l’x’l'n’[’X"]’f’l’e’l'E’l

- :g! ’G’]‘c‘{’s’]’p']’l’l’f'?'

#pragma warn -use
int pascal _vprinter (putnF *putter,

void “ouwtP,
const char . *formP,
va_list argP)
{
#deflne Ssgize 80
typedefl
ensm

{
ftagStage, MizStage, wideStage, dotStage, precStage,
eliStage, typeStage,

} syntaxStages;

typedel
enun
{
altFormatBit = 1, /* the *# flag o/
leftJustBit = 2, /* the > flag *}
notZeroBit = 4, J* 0 {octal) or Ox (bex) prefix */
filiZerosBit = 8§, J* zero fill width .
isLongBit = 16, /* long-type argument ./
farPtrBit = 32, /* far pointers o/
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altDxBit = 64, /2 # confirmed for %x format */
floatBit = 128 J* float arg 4 hytes oot 8! */
LongDoubleBit= J* signal a long double argument*/
} flagBits; .

flagRits ﬂasSet-

ordl6

char fe- * format char, from fint string *

char IsSlgned; ;“ chooses signed/unsigned ints *

intle width;

intlé  precision;
char plusSign;

int leadZ; .
ordlé sbandonP; * posn of bad syntax in fnt sir*/
char  tempStr [ CVTMAX S H j“ _realcvt or longtea string®/
cardlé (otalSent = Fid clmmcters Sent to putter s/
card8 Scount = Sslu; /' free space remaining in § ;/
char 5 [Ssixe]; * temp working result buffer *~
int fit_arg len; /* size of flostlag point aig */
register SL, DI; J* prevent compiler usage *f

#if 0 /* the remaining variables are held entirely in registers *f
char  hexCase; /* upper/lower Hex alphabet ./
long  tempL; '
syntaxStages  stage; ~ CH
char o
char bl o
int *iP;

#endif

H#it 0 _

I Waming: the following C code is comment only ! It has mot been tested. */
aP = &

#daﬁne PlltTnS(c} O\
SiaP++} = o \
i (~-Scoumt == 0) {\

S[aP] = G\
putter (S, Ssize, outP);\
aP =
\ totalSent += (Scount = Ssize);\
}
)
ypNEXT: .
I{l’ 0 == (k& = *(formP++))) /* the normal end */

it (Ssize - Scount)

totalSent += (Ssize - Scount);
putter (S, Ssize - Scount, outP);

return totaiSent;

}
if ("% == fc} && (%' 1= (fc = *(formP+ +)}}))
goto vypCONYV;
PutToS (fc);
goto vpNEXT;
ypCONY:
abandonP = (unsigned) formP;
width = -1;
precision =
plusSign =
leadZ = 0;
#if LDATA
fagSet = farPirBit;

flagSet = O;
#endil
stage = flagStage; \ _
cPF = 14tempStr; [° tempStr {0] may be used for inserting '+* */
goto  vpDoSwitch;
vpNextSwitch:
fc = *"(formP+ +);

.1-;
UE

#else
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(('c':")il(k&m)
goto ypaAbanton
M{pdnctype[k-"])

{
case (_af):

case (1))

case (_ar):

case (_fx):

case (_pr):

case (_nu):

vpr NUMERAL:

/* siternateForm */

i (stage > flagStage)
vypAbandon;
- fiagBits {= sltFormatBit;

P g;t“oj uv;Nl::/tSﬁtch;

i (stage > MagStage)
vpAbandon;

Baghits &= ~frPtriis;

stage = ellStage;
goto vpNextSwitch;
/* far pointer */

flagBits |= farPerBie;

stage = eflStage;
goto vpNextSwitch;
f" format by arg */
= *{{{int *)

argP)+ +);

t{f{ntsgtcwl tage}

}

ﬂ:%_n;

viee if (otoge == procSagw

{

precision
stage + +;

}
olse

gote vpébandon;

goto vpNextSwiich;
/* MliZeros */

if (stage > NagStage)
goto vpr NUMERAL:;
it (NagBits & lefJustBif)
goto vpNextSwiteh;
flagSet |= flllZerosBit;

stage = [MllzStage;
goto vpNextSwitch;
/* precision '’ */

if (stage > = precStage)
goto vpAbandon;

- stage = precStage;
to ypNextSwiteh;
ff aumeral */
i

i{f(ntago<=mmga)
width = (width < 0} T fc - 0 :

width * 10 + (£ - 0");

} stage = wideStage;
?I:e if (stage != precStage)

precision
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L

goto  vpNextSwitch;
case (_MB: /* long double */ -
flagSet |= LongDoubleDis;
stage = elStage;
goto  wvpNextSwitch;
case (_sh): J* short®/
RagSet &= ~isLonghit;
sage = tage;
. goto  ypNextSwitch:
cooe { de :
radix = 10;
goto vpINT,;
cam (oo :
radix = §
goto vplUINT;
case (_um) :
radix = 18;
golo vplUINT;
case (_be) :
hoxCrse = k& - &' - a");
redix = 1G;
goto vpUINT;
case () :
golo wpPFLOAT,
vase { ch) :
P = (cllar *} (((int *) argP)+ +);
cP (3] =
goto vpCOPY
case (_st) :
= *(({char **) argP)+ +);
goto ypCOPY;
case (_ms} : /* number seat */
= *(((int *) argP)+ +);
'nl’ = totalSent + Ssize - Scownt;
gote vpNEXT;
cose { pt) :
P goto vaonlter
case ( zz) :
case ) :
coase Eﬁc() 3
goto vpAbandon;
vpUINT:
isSigned = false;

tempL = (flagSet & isLongBit) ? *({(long *) argP)+ +) :
*(({wosigoed *) argP)+ +);

goto  vpPUTINT;
vpINT:
Ilsigltnd = frae;
templ. = (m & isLongBit) ? *(({long *) argP)+ +) :
*({{int *) argP)+ +);
vpPUTINT:
notZern = templ != (L
P = 1 + tempStr; * tempStr {1} reserved for sign */

i{f((precmion= =) && (!notZerv)) /* ANSI says result is no chars “/

char fHChar; int &
Ir ((width !'= 0) &X {width != -1))

{
NBChar = (BegSet & filiZerosBit) 7 0’ ; ° 7
for (i=0; i< width; i++)
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tempStr{i] = GiChar;
gote vpr_NEXT;
} :
longtoa (tempL, <P, radix, isSigned, -hexCam)y-

il {precision > 0}
{
/* Can't drop digits(ANSI), widen it if necesshy-*/
if (precision > (len = strien (¢} - (*cP == 7))
leadZ = precision - lem;
else
precision = len;

}
gota  vpNUMERIC;
vpPointer:
isSigned = faise;
cP = tempSir;
tempL = *(((unsigned *) argP)++);
if (flagSet & farPycBit)
{

Hex4 (cP, *(((unsigned *) argP)++);
<P += 4;
“CP++) =

} .
Hexd (cP, tempL};
tempL = (flagSet & farPtrBit) ? *(({(long *) argP)+ +) :
*(((unsigned *} argf)+ +);
notZero = false; /% suppress check for 0/0x/0X prefixing *f
*(cP += 4) = A\
len = cP - tempStr;
P = tempStr;
precision = MAX (len, precision):
goto vpCOPY;

cP = 1 + tempStr; /* tempStr (0] reserved for sign */
—realevt (((double *) argP) + +, (precision > 0) ? precision : 6,
cP, fc, altFormat);
uotZere = false; /* suppress check for 0/0x/0X prefixiag */
goto  vpCOPY;
ypNUMERIC:
if (plusSign && (*ci* t= "))
*(-=cP) = plusSign;
vpCOPY:
len = strlen «P);
vpr_CapyLen:
if {altFormat & notZero)

if (fc == ') && (leadZ <= 0))
leadZ = 1;
if ((fe == %) || (fe == 'X))

flagSet [= altOxbit;

width -= 2;

if ((leadZ -= 2) < 0)
leadZ = 0;

l
}
if (! leftJust)

while (width > (len + leadZ))
{
width --;
PutTo$§ (' ')
}
il ((agSet & motZeroBit) && (RagSet & altdxBit))
{

FutToS (*0");
PutToS (fc);

)
it (leadZ > 0)



len .= leadZ;
width -= leadZ;
if (((c = cP) == ") || (c == ") || £ =="+))
if (len > 0)
width~;
len -

\ PutToS {*(cP++));
while (leadZ~ > 0)

PutTeS (0%);
}
ypr_acturlCopy:
width -= len; .
vpr_copyLoop: /* this is the high-point of _ vprinter ! */

while (len -- > )
PutToS (*(cP++));

it (leftJust)
while (width— > 0)
PutToS C 7
gote vpNEXT;
#endif
1 Jmp short func start  /* Skip over inline nested PROCs +f
/...-- - ') SUNIRFAERASE RN RERIEFEE SRS
tocal, nested l'uuctinus are placed here
ES *must* be defined in ali mndels
LLLL] ] R by L2 L) L] L L L L T
#define RETN db oxC3  /* "RETN® is used to force & near ret ¢/
/* Get length of string peinted to by ES:Di, return result in CX. s/
I vpr_strlen LABEL NEAR /* scan steing ES: [DI] up to \D ./
I push di
I mov X, -1 /* count the string length. ./
1 x0r al, al
I repne  scasb
i not cx [* (oot CX) == (-1 -CX} v/
1 dec cx /* scash overshoots s/
I pop di
i RETN

/* call *putter to flush § */
/* Put chacacter to aext position in S, check for § full */
I vpr_PutTeS LABEL NEAR

1 mov BYD (85_ [ai]}, al
1 inc . di
| dec BY0 (Scount)
| Jle exit PutToS
I vpr CallPutter LABEL NEAR
I push bx
I push cx
i push dx
I push ES
1 lea ax, §
I sub di, ax /* count chars in 8%/
putter {5, DI, outP);
Scount = Ssize;
totalSent += DI
| lea di, §
! pop ES
i pop dx
I pop cx
I hx
exit_ PutToS .-
I RETN f* ‘shared’ RET for both PROCs *

/....-‘“.‘.'.‘.--‘.-...'C end of embedded mnctions **'.‘-.“'....-..../
func start: :

H push  ES

1 cld

1 lea di, §

1 mov aP, di
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jt

This peragraph is arTenged to give fniine flow to the most frequent
case, litera) transcription from “form® to *outP.

-

vpr_NEXTap: )
{ mov di, ol
vpr_NEXT: /* loop to here when DI saft wH3 oy
1 LES si, formP
for () /* resume here from this ldevelfspace *7
{ .

vpr pexiCh
r - lods  BYD (ES_ [si]) /* if {Pﬂtlerﬂx} == N */
I or o, al /* ot exit .
I J+ Yr_re
I onp af, &' /* "%’ char begins a conversion */
I e wpr CONV :
vpr Mtoral: ' 7* but "%%" i3 just & Wleml ‘%, */
| mov S§_ [di], al
1 nc di
I dec BYD (Scouat) J*f (--Scount) *f
I i vpr_nextCh /. contineg; */
#ildel FASTWAY
I - push ES /* Fast way(~ 1-1% speed gaind =
1 lea ax, §
1 sub di, ax J* cownt chars in § ¢/

putter (8, DI, omtl);

Scount = Ssise;

totaiSent += DAi;
I len di, §
i pop ES
#Felse
I sal  vpr CiWFEwer /* Compoet wapamaller) ./
#endif

}
vpr_ reopondlmp
1 jmp vpr_respond
/* If arvived here then a conveysivi-specification has been Mrud *f

| mov WO (abandonPy, si /* shandon will print feoin bers %/
I lods  BYD (ES [si]) /* AL <- ghar at BS:SI *f
I cmp al, "% /* %% realy means % -
I ie vpr literal
I mov WU (aP), di /* keep result pointer safe .7
I o €x, X /* CH is NagStage . -/
1 mov WO (leadZ), ex J* leadZ <- 0 ./
#H LDATA :
I Moy W0 (flagSet), FaePerBit /* flagSet  <- poiniers -ame FASN/
#olse
1 maov Wi (RagSet), cx J* BagSet <- D ./
#Hendif
| mov BYD (plusSign), cl /* plusSigm  <- 0 *f
L mov WO (width), -1 [* width <- defasit &/
i muy W0 (precision), -1 [* precision <- default o/
I jmp short vpr dgoSwitch :
‘f ::::::::::::::::::z:—x:-anntzﬂuﬁoﬁ‘f
./' loop to here when scamming RMags */
o - oo nEr DS CoETEIESTCROSRERE =l=Il-==|!3=I:Iiﬂpf

vpr nextSwitch:
1 - lods  BYO (ES_isi]) | o AL <- char at ES:S] v/
‘ftllt LET ] LT LY LT 1] [ 1] dilib b

- Main character classification swltch

chbernshhEbhed LT L] L 11T} L1] ] LT “‘f
vpr_doSwitch:
[~ xor ak, ah /* Remove any bigh order trash */
| moy dx, ax ¥* Duplicate original char s DL*/
1 moy bx, ax /* Duplicate original char i BL*/
1 sub B, /* Scale char in BL to 0-95 '/
I cmp b, 128 - ' /* Weed out don’t cases
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vpr_jmpAban

don
bi, BY0 (printCtype [bx]) /* BL <- char type of the cher*/

( BX) * =.=» clobbers AX, BX <=-= */
J* Extend lecal jump range ./
" ypr abandon
B /* when ’#° -was seen ./
¢h, (lagStage
vpr_jmpAbandon
WO (MagSet), altFormatBit
*vpr nextSwitch
= /* when 2’ was seen ./
ch, fNagStage
ypr_jmpAbandon
WO {flagSet), leNtJustBit
vpr nextSwitch
- /* when ’ ’ or 4’ was seen */
ch, ﬂagStag%
vpr jmpAbandon
BY& (plusSign), 20h FASME ¢ *f
givp nxt_swit /* * * ignored if '+ already  *f

plusSign, di

vpr_nextSwitch

/* near poioter *f |

WO (fiagSet), NOT farPtrBit

ch, ellStage
vpr_nextSwitch

WO (NagSet), farPicBit

ch, eliStage
vpr_nextSwitch

ch, NsgStage
case nu

w0 (NagSet), lefiJustBit

J* far pointer .f

/* leading width '0" ic a flag ™/
J*  else it is just a digit ./

short  vpr nextSwitchJmp

WO (MagSef), SHZerosBit.

ch, fillzStage
vpr_nextSwitch

¥pr_abandon

ES

di, argP
ax, ES_ [di]
W (argP), 2

ES
ch, wideStage

vpr arglfrec
width, ax

ch, wideStage + 1

vpr_nextSwitch

ch, precStage
vpr_shandonjmp
precision, ax
ch '
vpr_nextSwitch

ch, precStage
vpr sbandontmp

ch, precStage

I . jae

L Y
switch
{

vpr_jmpAbandon:

I Jmp

case (_af:

1 cmp

I ja

1 or

I jmp

case (4

1 - cmp

1 ja

| or

I jmp

case (_#):

1 cmp

I in

| cmp

1 Je

I mov

gtvp_Dwt_swif:

1 Jmp

case { ne):

1 ~ and

I mov

I jmp

case (_fa)

I or

i mov

1 jmp

case ( fr):

1 ~ tmp

1 ja

1 tesat

1 jnz

1 or

! mov

1 jmp

vpr_abandonJmp:

I jmp

case { ar):

#if LDATA

I push

#endif

1 LES_

1 mov

1 add

#i€ LDATA

|

#endil

1 cmp

1 jnb

1 moy

I moy

vpr_nextSwischJmp:

| jmp

vpr argPrec:

1 -~ omp

1 ine

1 mov

I nc

I jmp

case (_pr):

1 cmp

1 jnb

1 -0V

I jmp

vpr_nexiSwitch

/*  but it must be part of width */f

/* Extend local jump range */

/* when '* was seen it canses */

. themwlﬂtmm .
,//‘ t:ken,dep,eadhgul “/('

/* the stage, as the */
F i width, or. o
/'_ the precision. */

/* when ’.' is seen, precision. */
/% should foHow o

—323—



Je When 2 numeral is seen, it may be either part of a width, or
part of the precision, depending on the stage. .

case (_nu): /* when 0.9 seen ./
case nu:
I 7 xehg ax, dx /* move char back into AL ¢/
I sub uk, o /* tum 0°-9 to 09 s/
I chw /“ make it a word ./
1 cmp ch, wideStage * is It part of 3 width apec? */
I ja vpr_precNumeral /* mo, see if it’s a precision */
I mov ch, wideS .
I xchg BX, width
{ or ax, ax //“ first width digit ? */
I il vpr_nextSwitchImp *  default width was -1 */
I shi ax, 1 /e " .
1 mov dx, ax
] shi  ax, 1 /* 4 ./
I shl 2x, 1 /* *8 ./
| add ax, dx [* ("2 + *8) = *10 o,/
1 add width, ax /* width = (width * 10 + ouim) ¢/
t Jmp vpr_nextSwitch
vpr_precNumerak
I cmp ch, precStage /* is it part of precision spec */
I joe vpr_ahandonJmp /* no, it’s just a literal *f
| xchg  ax, precision
I or ax, ax /* first precision digit ? *f
H it vpr_rextSwitchJmp /* default precision was -1 */
I shl ax, 1 /**2 */
I mov dx, ax
1 shl ax, 1 /* 4 */
I shl ax, 1 /8 ./
I sdd  ax, dx /* ("2 + *8) = *10 J
i add precision, ax /® prec = (prer * 10 + numeral) ./
1 Jmp vpr_nextSwitch
case (_lo): /* ' was seen (long) ./
1 or W0 (NagSet), isLongBit
1 mov ch, ellStage
1 Jmp ¥pr_nextSwitch
case (_Id): /* 'L’ wag seen (long double) ¢/
1 or W{ (NagSet), LongDoubieBit
I and WO (flagSet), aot isLongRBit
I moy ch, ellStage
1 jmp vpr_nextSwitch
chse (_sh): /* W or 'H’ was seen (short) */
1 and Wi (NagSet), not isLongBit
#ildef FLOATS 32 BT
I or "W (NagSet), NoatBit /* 4 hyte float parameter ./
#endif
I mov ch, eliStage
I Jjmp ¥pr_nexiSwitch
’===============:~.:=..—..=======.—.================.—.==
/* The first group of cases is for the integer conversions, ¢/
‘I:::==============$:===========t=:====2$====£=
case (_oc): J* octal ./
moy bh, 8§ /* BH <. Base 8 ./
I jmp short vpr NoSign
case {_un): - /* unsigned ./
I moy bh, 10 /* BH <- Base 10 ./
t jmp short vpr_UINT
case { he): /* hex */
I 7 mov bh, 10h /* BH <- Base 16 */
I mov bl, A’ . X’
I add bi, al /* Adjust for aAbBcC etc later */
vpr_NoSign:
moy BY0 (plusSign), @ /* It’s an unsigned operand ./
/* Jjinp short  vpr UINT */
vpr_UINT: -
mov BY0 {(isSigned), 0 :
i DOy fc, di [* 'fc’ <. orig fmt char */
I LES  di, argP
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I mov ax, ES_ [di] ;‘ AX <- word arg at ES:D1 */
I xor dx, dx * zero extend by default *
I jmp short vpr_toAseii .
case {_de): /* decimal =/
| mov bh, 10 /* BH <- Base 10 */
vpr INT:
I moy BYD (isSigned), true
I mov fe, di J* ¢’ <- orig fnt char ./
I LES  di, argP /* ES:DI -> argument word[0] ./
I Moy ax, ES [di} /* AX <- word arg at ES:DI ¢/
I omd /* signextend by default *f
vpr_toAscil
I = i di /* ES:DI -> next arg word ./
I inc di
| moy formP, si J* remember progress thmugh format */
1 test Wwo (tlagSet),isi.ongBit J* short or long int ?
I je ypr_shortint /* If the operand is a long *f
I mov dx, ES_ [di] /* DX:AX holds long argument  */
I inc di J* ES:DI -> next arg word v/
I inc di
vpr shortInt:
I 7 mov argP, di /* Save arg list pointer s/
I Jea di, tempStr [1] /* (88) DI <- ZtempStri1] »/
I or ax, ax /‘ Is the value zero? .
I jnz vpr_flag nz * No, .
| or dx, dx * Is the value zero? .
} jnz vpr_flag nz * No, */
*
Check for the special ANSI case of a zero value with an explicit
precision of zero.
-

| cmp WO (precision}, 0 J* Is it the special case? ./
I Jue vpr_doLtoA /* Na, continue ¢/
1 mov di, aP * §5:D1 -> somewhere in ’S’ v/
I mov cx, width * If he asked for mothing, ./
I joxz ANSI special_end * then give him nothinhg. */
I cmp cx, 21 * Was width default-? */
I je ANSI special end * Assume width = ¢ .
I mov  ax, WO (flagSet) /* GliChae = */
| and ax, fillZerosRit /*  (flagSet & fillZerosBit) ? */
I bt ] blankfill . . *}
I maov d, o J/* filiChar = 0% */
I jmp sbort fillAnother
hlankfill: )
I mov d,’’ /* flChar = ' ./

/% for (i=0; i<width: i++) PutToS( #iIChar ); */
fillAnother:
1 maov al, dl /* AL <- fillChar
1 call  vypr PutToS /* This clobbers AX *f
1 loop fillAnother /* CX is safe though */
ANSI_special_end:
f’ jmp~  vpr NEXT /* That's the end of this field */

- ~
*Normal” integer -outpat cases wind up dcm; here somewhere,
L]

vpr_flag nz:
I or WG (flagSet), notZeroBit /* flag nom-zeroness s/
vpr_doLtoA:
I push  dx /* Push long value (AX:DX) *f
1 push X
#it LDATA
1 push . S§
#endif :
| push di A ie. &tempStril] ./
i mov al, bh /* AL <- numeric base/radix */
1 chw /* Copvert it to 3 word ./
1 push ax /* Push he radix /
I moy al, isSigned /* Push the isSigned flag, ./
1 push  ax /* AH sheuld stili be 0 v/



I push  bx A* DL == , W ']

Vb longtoa(nember, string; Tafix, dgnflag, bescane) e

I call E;CS'I‘PROC {__longeoa) /* returns pointer to string %/

I push

I pop ES /* B8 {di] = oP == 1+hmpﬂr o
- /® ESTis needed in all models */ ¥

I mov dx, precision /* Is presision > 0 7 ./

I or . &

I it ypr_countAciuslimp /‘ 7

I jop vpr_testFillZeros /* Mo .

vpr_countActuallmp:

I Jmp vpr_countAetual

/* The 'p’ conversion takes sither a near or a far pointer and puts
it out in the nsual Intel xxxnoox hex style. */

case ( pi): /* poin «/
mny fc, di I nmembﬂ' the type charaeter. */
moy formP, si /* remember progress through fosmet *7
lea di, tempSir
LES_ bx, argP
push  ES {bx] /* Ketch the srgumentad */
inc bx
inc bx

mov argP, bx
tost W0 (NMegSet), farPtrBit

Pt g et Bt e B P e, bl By Rk g v gt e b G ey pam b e e e

it vpr ptrLSW :
push  ES_ [bx] /* feich vhe segumentml */
inc bx
int hx
mov argP, bx
push S8
pop ES
cal Hexd
add di, 4 Hexd doas this */
moy al, "’
stosh :
Pr_ ptrLSW
push sSs
pop ES
call Hexd
b add di, 4 Moxd does Hhis ./
moy BRYD (885 [dH]), O
moy BY(! (tsﬁigned),
and W0 (flagSet), NOT notZeroBit
hea cX, tempStr
suh di, cx o
xchg cx, di /* CX = len, DI = tempSer */
WOV {dx, precision
cmp dx, ex
e vpr pirkEnd
ROV dx,
vpr ptrEnd

jmp vpr_testFillZeros
/*  The ¢’ conversion takes a character as parsigeter. Note, however,

that the cl/laracter occupies an (imt) sized ceH ia argumaent

list. .

case ( _ch): /* char .

1 OV furmP, si /* remember progress through forwat */
1 mov fc, A /* remember the type character */

1 LES di, argP

I mov_ ax, ES [di]

! { add W0 (argh), 2

I push 88

I pop . ES

[ lea di, tempStr {1]

i xor ah, ah /* terminate the temporary siring. */
I moy ES [di], 8x

I mov cx, 1

I i vpr_CopyLen

/* 'ﬁ::e s’ conversion takes 8 string (char *) as argument and copies
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the string to the output buffer, ./

case (_st):

1 moy
mov
LES

junz

itdef HUGE

Timp

moy
add
push
pop
or

jmp

test

/* string */
formP, si * remember progress through format */
fc, di * remember the type cheracter */

g
W[I (flagSet), farPtrBit
vpr_farString

“vpr_abandonJmp /* DS can’t be assumed in HUGE model */

di, ES_ [di]  /* [di] = (DS:char *) *(argP++) */
WO (argP), 2

DS

ES

di, di

short vpr_countString

#endif

vpr_farString:

I les di, ES_ [di] J* ES: [di} = (char *) *(argP++) */

I add WO (argP), 4

I mov ax, es

I ot ax, di

vpr_countString: )

| jnz NotaNullPtr

1 push DS

I pop ES

1 mov di,offset NullString

NotaNullPtr:

I calk vpr_strlen /* CX = strlen (ES: [di]) */

| cnp cx, precision

I Jjna vpr_CopyLenJmp

1 mov cx, precision /* precision may truncate string. */

vpr_CopyLen)mp:

I jmp ¥pr_ CupyLen

/* All real-number conversions are done by realcvt v/

case (_fI): J* foat

I moy formP, s * remember prdgress through format */

A mov fe, dl * remember the type character */

I LES di, argP

1 mov  cX, precision

1 or CX, CX J* is precision defaulted 7 */

I jnl vpr cviReal

I maov cx, 6

vpr_cviReal:

#i{ LDATA

1 push ES

#endil

l push di /‘ (valueP */
push cx , ndec */

#lf LDATA

push S8

#endil

1 lea bx, tempStr [1)

I push bx /* , P/

1 push dx / , fTormCh =/

I mov ax, altFormatBit

I and ax, Wi (fMagSet)

l push ax /* , aitFormat) */

/" Determine the argument type float/double/long double.
Save the size of the argument type. ./

I mov ax, W0 (flagSet)

#ifdef FLOATS 32 BIT

1 test ax, NoatBit

1 Jz try_long

I mov ax, F dbyteFloat

I mov We (Mt _arg len), 4

[ jmp short push_argtype

#endil

try_long :
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i test ax, LongDoubleBit
I Jz its_plain_double
1 moy ax, F 10byteFloat
H mov w0 (it_arg_len), 10
! jmp short push_argtype
its_plain_double :
mov WO (fit arg len), 8
mov ax, F_sﬁyghoat
ush argtype :
T push  &x
cali.  EXTPROC ( realovt)
mav ax, fit_arg len
add WO (argP), ax /* argP += sizeof(arg} */
push 58
pop ES
lea di, tempStr [i] /* E§ [di] = (P == 1+tempStr */

pr_testFillZeros:
test WO (flagSet), fillZerosBit

e b s Pt nf pet e mm mr irm o W e e Ml S R e N e e

iz vpr NUMERIC

maov ax, width

or dx, dx

jng vpr NUMERIC .
pr_countActual: /* Get stclen of result string */

T eall ypr strlen /* CX <- strlen (ES:[DI)) ./
sub dx, ox /* DX <. leading 0 count(if any)*/
ng vpr_ NUMERIC /* leadZ, defaulted to 0 before */
mov leadZ, dx f* leadZ <- (width or prec-ten) */

e

P ¥ arrived here, then tempSir contains the resvit of 8 numeric
conversion. Tt may be necessary the prefix the oumber with

u mandatory sign or space. ./

vpr NUMERIC: /* ES must be well defined ! *)
I 7 mov al, plusSign /* Do we need a sign? *f
H or al, al ’

I jz ypr COPY /* Nu, not required ./
| cmp BYD (ES: {dip, -

i je vpr COPY /* No, its there already *f
I sub W {leadZ), 1 /* Yes, leading O's are 1 less */

i adc WO (leadZ), 0 /* dov’t allow negative leadZ */

i dec di * Back up 1 in the string */
I mov ES: [di], al - and insert the sign ./
i if arrived here then ES: [dil = cP poiats to the coonverted string,

which must naw be padded, aligned, and copied fo the output. *f
vpr COPY:

§ call vpr_strien /* CX = stelen (ES: [di]) *f
vpr_CupyLen: /® comes from %c or %s section */
H maov si, di [ P <. ES: [si] ./
' moy di, aP

1 inoy bx, width [* BX <- width *f
' moy ax, notZeroBit + altFormaiBit

! and ax, Wi (flagSet)

! cmp ax, notZeroBit + altFormatBit

1 jne goto dolead

! mov ah, fc /* AH <- original format char */
k cmp ak, o /™ Is it alternate octal form? */

I jne vpr maybeAltHex /* No, try the next one */
1 cmp Wi (leadZ), 0 /* Yes, alternate mode wfoctal */
I jg goto doLead /*  requires at least */

i moy WO (leadZ), 1 i one leading zero, ./
goto_dolead:

1 jmp vpr dolead;

vpr_maybeAltHex: ~ .

1 cmp ah, ' /* 1s it alternate hex form? &/

1 e vpr_isAltHex /* Yes, send M

I cmp ah, ‘X i "0x" or "0X" prefix. =/

I joe vpr_dolesd /* No, insert leading 0's */
vpr isAltHex: B

| iy Wi (flagSet), alttxBit /* flapSet | = altOxBit; */

! dec bx /* width -= 2; */
1 dec bx

_...3?’3 —
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sub
Jul
moy
_doLead:
add

test
joz
jmp
_justLoop:
moy
call
dec
r_nextJust:
cmp

777 TATTT

AR Rl

I8

r checkix:
test
jz

moy

call

mov

call
a mov
or
Jag
sub

_'a [

sub
maov
cmp
je

cmp
je

cmp
jne
r_leadSign:
“lods
call
dec
dec
T xchg
joxz
¥pr_leadZero:
I mev
1 call

H loop
¥pr_leadDone:
i xchg

vpr_actualCopy:

I joxz

I sub

vpr_copyLoop:
lods

moy

r signedLead:

r checkleadZ:

WO (leadZ), 2 /* leadZ -= 2;
vpr doLead /* Still leading 0's? *
Wi (eadZ), 0 /* No more leading 0’s
ox, leadZ /* CX <- len + leadZ
/* Is result to be left justified? */
Wi (NagSet), leftJustBit
vpr_check(x
short vpr_nextjust /* (! leftJust) == leftFill */
al’ L
vpr_PulToS
bx
bx, cx
ypr_justLoop
WO (flagSet), alt0xBit /* Need slternate hex form? */
vpr checklLeadZ /* Ny, :
al, '0* /* Yes, Send "0x® or "DX* =/
vpr PutToS .
al, fc /* eriginal 'fc’ is 'x’ or 'X* ¢/
vpr_PutToS
/* leading zero fill required ? */
dx, leadZ '
dx, dx
vpr_actualCopy
cx, dx J* len -= leadZ */
bx, dx /* width -= lesdZ */
al, ES: [si] /* any leading sign must be 7
al, *~ /* copied before the .
vp:hl’eadSign /* leading zeros. ./
al, '’
vpr_leadSign
al, '+’
vpr_signedLead
BY) (ES: [si]) /* Get the ’sign’ v/
vpr_PutToS /* Send the 'sign’ */
o
bx J* anticipates actuslCopy ./
cx, dx /* leading zeros follow sign */
vpr_leadDone
al, ¥
vpr_PutToS
vpr_leadZero
cx, dx
/* Now we copy the actual converted string from tempStr to output. */
vpr_copied /* Degenerate case? *f
hx, ¢x /* No, width. -= Jen; ./
/* this is the high-point of vprinter ! */
BY0 (ES: [si]) /* ES:SL <> tempSir v/
/* 88:DI -> §° ./

inc
dec
ig
call
r_toopTest:
loop
}pr copied:

l—l,g P e ey oy

* Is the fleld to be right-filled ? */
/* any remaining width ? */

or
jng
mov

1
|
1
vpr_rightLoop:

BYD (S8 _ [di]), al
di

BYO (Scount)
vpr_loopTest
vpr_CaliPutter

vpr_copyLoop

bx, bx
vpr_done
cx, bx

*/

*/



moy al, *'

call vpr PutToS

loop  vpr rightLoap

/* M arrive bere, the conversion has been done and copied to output. */

.

vpr done:

I 7 jmp vpr NEXT

tase i ns) : - /* pumber sent */

I " moy formP, si /* remember progress through format */
H LES di, argP

! test | WO (flagSet), farPirBit

I jnz vpr_farCount

#ifdef HUGE
I Tjmp  vpr_shandonJmp /* DS can’t be assumed in HUGE model */
#else

1 mov di, ES [di] /* [di] = (DS:char *) “*{argP+ +) */
3 add WO (argP), 2

I push D$

i pop ES

{ jmp shart vpr_makeCount

#endil

vpr_farCount:

{ = les di, ES |{di}] /* ES: {di] = (char *) *(argP++) */
i add WO (argP), 4

vpr_makeCount:

i mov ax, Ssize

[ sub al, Scount

I add ax, totalSent

| maov ES: [di], ax

H jmp vpr NEXTap

vase ( zz); /* \0 characters, unexpected end of format string ./
case ( dc): /* ordinary "don’t care" chars in the wrong position ./
case ( pej J/* "% pervent characters in the wrong position -

: - /* goto vpr_abandon ./

} /* end switch */
/* If the format poes badly wrong, then copy it literally to the output
and abandon the conversion. */

+pr_abandon:

| mov si, abandonP
#il LDATA

1 mov ES, W1 (formP)
#endif

| mov di, aP

| movy al, "%

vpr abandLoop:

1 7 eall vpr PutToS

i lods BYD (ES [si])
1 or at, al  ~

1

jnz vpr abandLaop

'® If srrived here then the function has finished (either correctly or not). %/

-

ypr respond:

1T cmp BY(! (Scount), Ssize /* anything wailing tv be written ? *f
i jnl vpr end '

H call  vpr_CallPutter

¥vpr end: -

L pup LS

return tofalSent;
#prapma warn .use

vprintf  BEEEIU{E N Bystdout -- vprintf.c
2 ¥ int vprintf(char *form ¢ va_list param);

K 8 & stdioh

) U Rprintf

oo

#include <stdio.h>
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#include < printLh>

#include <_stdio.

h>

int cdeel vprintl {const char *fmt, va_list ap)

{ return _ vprinter {(putn¥ *) fputn, stdeut, fmt. ap);
} E)
- vptr - JEBIEG BB BRI, - Yram.cas

FI  t  void far * pascal _ vptr(int x, int y)
FRY#H  videoh

BB ROEE RSy,

& ¥

#pragma inline

#include < video.h>
#inclede <dos.h>

void far * pascal

}

__'vptr(im X, int ¥)
{ return MK_FP(_video.displayptr.u.seg,
(_video.displayptr.u.off+{y-1)* video.screenwidth + (x-1))*2);

MR _ vram - BEHAR RAMBIBHGNTE, -~ vram.cas -
)::i i void pascal _ vram{void far *dst, void far *src, int len)

R ¥ _video.h
W B ZE{EBE RAM A SRC B3 LEN D F T HEHER| DST XM E1L,

/* Length value into CX *f
/* Get pointers to data area */

/* Setup move direction */

/* Check for maove direction */

/* Maving down?, then forward move ok "/
/* Nope. then start at other end */

wurd ptr snow, U/* Does videe card snow 7 */
VRAMStopSnow /* Yes, wait for retrace ¥/
n

Suppose to do both, do mormal move */

short VRAMEXxit /* All done %/

/* Suppose to wait, Point DX to CGA status port */
{* See if \both are in viden seg */

/* Have 1o wait to and fro ~/

/* No ints during critical section -

/* Get 6845 status ¥/
/* In horizentsl retrace. ? =/

W
void pascal __ vram(void far *dst, void far *src, int len)
{
int snow;
snow = video.show;
asm ‘push ds
asm mov cx, len.
asm joxz YRAMExit
ASm les di, dst
asm Ids si, src
asm cld
asm cmp si, di
Asm jae VRAMSnowTest
asm moy ax, cx
asm dec ax
asm shi ax, 1
Asm add si, ax
asm add di, ax
asm std
YRAMSnowTest:
asm cmp
asm jni
asm rep movsw
asm jmp
VRAMStopSnow:
asm moy dx, IDAhQ
asm moy ax, es
ASm mo¥ bx, ds
asm cmnp Bx, bx
asm ie VIOStopSnow
VYRAMWiitdHRetrace:
asm cli
YRAMSynchronize:
asm in ai, dx
asm ror al, 1
asm jc :

YRAMWuitForNext:

asm

YRAMSynchronize /* ¥f un, wait for cycle to end */

al, dx

/* Get 6845 status */
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asm ror ak, 1 - /* Im horizontal retrace 7 */

asm Jne YRAMWaitForNext /* No, wait for it to begin */
asm MOVSW f* Move video ram word */
asm sti /* Allew interrupts */

asm ioop YRAMWait4HRetrace/* Next byte */
asm Jjmp short VRAMExit

YIOStopSnow:
YInWaitdHRetrace:
asm cli /* No ints during critical section */
VInSynchronize:
asm in al, dx /* Get 6845 status */
asm ror al, 1 /* In horizontal retrace 7 */
asm jc VinSynchronize /* If on, wait for cycle to end */
YInWsitForNext:
asm in al, dx /* Get 6845 status */
asm ror al, 1 /* In horizontal retrace ? */
asm juc VinWaitForNext /* No, wait for it to begin */
asm lodsw /* Get word fromn video ram */
asm sti /* Alluw interrupts */
ASMD mov bx, ax /* Save word */
asm cti /* No ints during critical section */
YOutSynchronize:
asm in al, dx /* Get 6845 status */
asm ror al, 1 /* In bhorizontsl retrace 7 %/
asm jc VOutSynchronize /* If on, wait for cycle to end */
VOuiWaitForNext:
asm in al, dx /* Get 6845 status */
asm ror al, 1 /¢ In horizontal retrace ? */
asm inc YOutWaitForNext /* No, wait for it to begin */
asm mov ax, bx /* Get word to store ¥/
asm stosw /* Put word in video ram */
asm sti /* Allow interrupts */
asm loop VinWaitdHRetrace,/* Next byte */
VRAMExit:
asm cld /* Restore Direction Flag */
asm pop ds
return;
}
vscanf M stdin R ITHE{EMA - yscant.c
¥ ¥ int vscanf (char *format, va list param):
H & stdioh
B B W.scanr
R R

#include <stdargh>
#include <stdioh>
#include <_scanfh>
#undef ungete /* remove the macro versivn */
int cdecl vscanf (const char *fmt, va_list ap)
{
#pragma warn -sus
return _scanner (
(int  {*) (void *)) fgetc,
(void (*) (int ch, void *)} ungetc, stdin,
fmt,
a
HH
Fpragma warn .sus

[

vsprintt  EEUILNH 2R g -~ sprintf.c

H ¥  int vsprintf(char *string, char *format, va_list param);

W H E stdioh
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W O#| % print
wEF

#include <stdioh>

#inclugde <mem.h>

#inclade <stringh>

#ioclude <_printfh> .

int cdecl vsprintf(char *buf®, venst char *fmt, va list ap)

{ *bufP = -

) return __ vprinter ((putn¥ *)strputn, &hufP, fmt, ap);

vsscant MRRPHITHEIRLEMAN -- sscant.c
;i I int vsscan! {char *s, char *format, vs_list param);

I Z! & stdioh

W B R.scanf

o

#include <stdarg.h>

#include <stdio.h>»

#include <_scanfh>

int cdecl vsscanf(const char *buf, const char *fint, va list up)

{
#pragma warn -sus
return _scannery{

(iat (*) (void *)) Geg,
(void (*) (int ch, void *}) UnGet,
&but,
fmt,
ap
J

#pragma warn .sus

wherex L5 WOk FEXREGAE -- witeraxy.c

)i} ¥ int wherex (void); '

xR

H - int wherey (void);

K X & conioh

R B whereBRIMFIHARUE (EYRTXATOA) 89 x B4, wherey &[T S WTEI R CESRT R
AW OH) 1y i,

B[] {H  wherex B 1 3 80 Z JA] 89— RSB,
wherey 181 | B) 25 2 ] ) —ROE,

AR SGEAT IBM PC RV, 7E Turbo Pascal PH AN TFREE,

£ R gotexy

AR

#include < videoh>

#include <conio.h>
int wherex(void)

; return (_wherex(} - video.windowxl + J};
wwherey ERBIOHEAXGAR -- wherexy.c

;| #  int wherey (void);
JFH B A conioh
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"] B W wherex
R F

int wherey(void)
{ return { wherey(} -

}
window EXFEINLERAWL

_video.windowyl + 1);

-~ wWindoOw.c

H # void window (int ieff, int top, int right, int bottom);

JF B & conich
# W window ERFMLEX-PXERD. DRRIRTE, W3 window B4M A M ERE,
left 1 top AW OZE LANERRIR,
right #1 bottom AW 0F FAKFMLET,
i$§nﬂt$ﬁ#ﬁ1mi1ﬁ,ﬂaﬁnﬂgﬁﬁ,ﬂﬁﬁ
SOFB 1,1,80,25
05 B 1,1,40,25
af MY - FUERT IBM PC REWEAM, & Turbo Pascal P AERFEF.
& i gettextinfo, textmode
HARF

#include < _video.h>
#include <coninh>
void window(int teft, int top, int right, int bottom)

i leN -= 1;
right - 1
top -=
bottom -= 1..
/* consistency checking */
it (left < 0 || right >= _video.screenwidth |}
top < || bottom >= _video.screenbelght ||
(right - let < 0) || (bottom - top < 0)) return;
_videoowindowxl = left;
videowindowx2 = right;
_videowindowyl = top;
“videowindowyl = bmttom;
DL = Iel’t /* position to window 1,1 */
__DH = top
“AH = V_SET CURSOR_POS5;
“BH = 0; _Videolnt();
i
_write FE—{XHH « writea.cas
# ¥ _write(int handle, void *buf. int nbyte};
W& & ioh
iR B A write
#pragmia injine
#include <asmiulesh>
#include <ipho»
#include <fentlh>

#include < ioh>
int _write(int {d, void *huf, unsigned len)

{ if (_ npenfd[fd} & O APPERD)
iseek {fd, 0L, SEEK END);
pushDS
tsm mov  uh,d0h
asm mov b, fd
asm mov x,len



asm LDS dx, buf

asm int ~ 214
popDS_
asm  je _writeFailed
asm push  ax
_openfd [fd] |= O_CHANGED;
asm pop ax
return  AX:
_writeFailed: -

return __[Oerror (_AX);

write J§
A B
HERH
H &
I3
W oo#

8 E M

W B

5 X
AENF

#include
#inctude
#define

#pragma

it e | - write.c
int write{int handle, void *buf, int nbyte);

_write (int handle, void *buf, int nbyte);
io.h
write #1_write BE ¥ HRE X N EBIE handle £EZHNXHRBETF.
handle Bt—/M creat, open, dup, dup2 IR fentl (9% <o 18 B &% SrfEbTH .
BEREA bul B8 X P F nbhyte FHBIS handle SRR, X wite RTE—
XA HNE, BRXEPHFTEFEEFRERMFTY.
SHF XA, % wrtte RE—RITHLNE, THME—4 CRLEH, _write RELHH
#, BAEREREE SN EMEA,
WRLFEEOFHNATRIERGFIN, BRRARERE, IHAMIEZ M.
T RARMEE A, BEANSUTHEY (R iseek) FEMIT NTRE FVAR
GBI,
#F Al O APPEND S#SUTIF A0, write EE MW, EXH-BH 181 EOF,
P BMSHEE RN FITH, B8 write §— XA, FTREEEN, EHFGRN,
B—BYHEM-1, HRERNER errno A TIHEZ —:

EACCES FAUR |

EBADF EEXKHS
write il F UNIX 1%
_write & | 7 MS-DOS
creat, dup, Iseek, open

<ioh>

< fcnthh>
SIZE 128
warn -sig

fist write(int fd, void *buf, unsigned Int len)

{

register unsigned chunk;

unsigned res;
register char  *thuft
unsigned remalnder;
char '
char *shuf}
thar crbuf [1 + SIZE];
if ((lepn +1) < 2)
return {0); /* can't write 0 or 65535 bytes */

if (_openfd[fd] & O_BINARY)
return (_write {fd, buf, len));
openfd[fd] &= ~ O_EOF; J* assume we po beyond “Z EOF */
shuf = bufy -
remainder = len;
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thuf = crbuf;
while (remainder)
{ remainder--;

if ((¢ = *sbuf++) == "\n")
*thuf+ + = "\
*thut++ = ¢
if ((tbufl - crbuf) > = SIZE)
{ chusk = thaf - crbuk
if ((res = _write {fd, crbof, chunk)) != chunk)
refurn (res < 0) ? -1 : (len - remainder + res - chunk):
thul = crbuf:
\ }
if {{chunk = (thuf - crbuf)) > O) if ((res = write (fd, crbul, chunk)} !=

chunk)
return (res < B} 7 .1 : (len + res - chunk);
return (Jen});
'

#pragma warn .sig

&N &/ _xclose - XHIXH, - xclosa.c
1 #* void _xclose(void)

w8 REEHAR LR FITAR LY.

W ORF

#include <wo.h>

void xclnse(vaid)

{ regisier int i;
for (i = 2; i < HANDLE MAX; i+ +)
close(i);

H ¥ £  xocwvt - $§ double/long B double {HERY ASCI AR,
- xcvi.cas
2] b7 short pascal __ xcvi(void *valP,
short ndigits,
int *sipulP,
char *strP,
int Mype)
RS e _printfh
W By double/long H(*valP) YRGB E 18 LIWF. — S (*signP,false == positive) MW
(RFGEPIED #THEMNFRE.
ndigits R OAEER, WRHAIE, ndigits TRFFIBR DY, FRRR/HEH
BFEHRR TR, 1R ndigits) > 18 ) ndigits BEHBK 18,
FRHR G ASCH B3R, FRFE B 0 3473 F L4 SR BRI/ R £
WRARGOUTFEEORER (B0 , DR (FHRSX “. " , IRZE
A0, WIEEEEN0.
WREEAONEBRA 0, FHFFEREL "0 . MBRHENIHT KR NAN RTEECY
MAXSHORT BFE®B#Y4 “87

frype B84
2 -- FLOAT
6 -- DOUBLE

$ - LONG DOUBLE



MBI L RS BN RS B,

& xovt BEIEEWHENIENE,
R F
#pragma inllne
#include <asmrulesh>
#include < printfh>
#include <math.h>
#define 1 asm
#pragma warn -use
int pascal _ xevt(veid *valP, int digils, int *signP, char *strP, int fMype)
{ short en = 1

short  SW; [ INDP status word */

char frac [18]; [* tenbyte BCD integer */

vegister SI, Df; /* prevent compiler making usage */
i push ES
#il‘ (! LDATA)

moy an, ds
! mav es, ax
#endif
| LES  di, valP /* ES:Di <- pointer to value *f
I mav ax, 7FFFH /* Mask for sign zapping s/
H moy bx, Mype /% types are 2,6 or 8 *f
i mov cx, es:fbx+di} /* Get original exponeat word «/
I and es:[bx +di}, ax /* Zap the sign bit s/
I skr hx, 1 /* Make 'type’ inte 82 or 4 */
1 shr bx, 1 fad and do an indexed jump to */
1 shl hx, /" the right load iastr. */
I jmp word ptr cs:type table[bx]
1 type_table LABEL NEAR
I dw Fdbytes /* 4 hyte 'float’ */
1 dw F8bytes /* 8  hyte *double’ -/
! dw F10bytes /* 10 byte 'long douhle’ ./
I Fébytes LABEL NEAR
I FLD FLOAT (es:[di]) /* Load 32 bit float’ ./
E jmp short its loaded
! F8bytes LABEL REAR
I FLD DOUBLE (es:[di]) /* Load 64 bit "double’ -/
I jmp short its loaded
I Flihytes - LABEL NEAR
I and BY((es:]di]), OFOH /* Can’t print em’ anyway *f
1 FLD  LONGDOUBLE (es:[di]) /* Load 80 hit "long double’ -/
f* Take original exponent word's sign & returt it to calier. .}
its_loaded:
I xor bx, bx
1 shl cx, 1 /* CF <- siga .
I rel bx, 1 /* BX «<- sign -
1 LES_  di, signP /* Store result in caller space */
i moy ES [di], bx
| FXAM -
1 FSTSW SW /* Get the 87 Status -/
| FWAIT
| mov ax, SW /* Load up the starus word -/
| and ah, 47H /* Mask out uninteresting stuff */
/* Zerg is the most likely 'strange’ number, so it’s checked first.

Remember, signs were zapped above so we only need 1o luok for the
positive cases!

I cmp ah, 4 PR 2 T
I je F

[ cmp ah, 05H /* +INF %/
| je its_infinity

I cmp ah, DIH /* +NAN v/
H je its NAN

goto normal;
/"‘.‘#““.....““‘*.‘.‘*“..‘.*‘.*‘.*’..".‘."...‘.‘t"..‘..‘t‘**‘&‘t

¢ Special representations for 0, Infinity and NAN values, *
".'..I"“-"‘.."‘tl&‘ﬂ“.&t‘l#.it“‘i‘.‘t.‘.i““OC‘#“..“*‘#..‘.C.F}

its NAN:
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1 T dx, NAN pumber  f* dx = NAN flag */
i 1y gt pop_and_go .
et
’ Bl ilx. INF number /* dx = Infinity flag ./
{ jmp shart “pop_and go ' _
J* Hrue zern and Crounds to zero® resulis wind up here */
FETDE .
eramdvodari; _ .
I mav dx, 1 /¥ We really want 0.0E +01 ./
i Y al, '
out e el ] ’
1 v - ex, digits /* fill caller’s string with ./
{ or X, €% F either all zeros or */
1 Ju ext8ized /* all nines. */
] teg cx
1 ing X J* digit left of decimal point -/
vt Sized:
| cmp ex,  XCVIDIG_ /* limit caller’s buffer -/
! ke extlTmited - _ .
1 My or, _ MCVTDIG
wxY Tmited )
} gl [* Fill in & NULL terminate str */
1 LI strP :
] 1] SRR ENT
1 p al, 1l
L] f"‘r:‘!
Pop 23 %a)
I ¥ HIP ST /* dear X from stack */
gt end;
-fi.&t‘! #‘.t.tii...".-‘."“.- b L1 wilh 1171} w
b Normal numbers are not zerd, infinite or NANs. .
- . L]
“ Moter npan arrival here -- *
» 7' TOS contains the number to convert .
[T TTLIYREE P ILLY A Ll s bt L 111 LLLL} e ."tt/ :
narmal : -
/7 FST went do temp-reails so we have to use FSTP **+/
1 Fily st /* Duplicate the number ./
| FSTF  LONGDOUBLE (frac) [* Save long double form =/
i LAAIT :
t Mo ax, Teac[8] /* Get new B0 bit #'s exp word */
i suly ax, JFFFH /* Remove exponent bias *
1 W dx, 4D¥0h /* 10008k * LoglOof2, rounded. ~ */
I il dx ' ' /
1 schy ax, bx
I may ah, 4DH
i o al. fraci7]
i sh! al, 1
1 i ah
I aeid ax, bx
1 wite dx, 0 °
| g ax
I ady dx. B /* BX = estimated exponent ./
/ Mew we ap2 ready 20 do the rounding. DX estimates the decimal digits
tell of thé decimal pning. AX contains the reaue-ated precision.” *}
I RHIS v, digies
1 M P 1 /-t = dot:imals, anit, digith */
} i digtFlaces ’
/ The caticr has reguested (-AX) decimals following (he decmml print,
1 ne o
1 .dsl ax, dx /* AX = equivalent ignil. digits ’X
[ 1 regndFoZero J* Ignore if it rounds {0 zero
digitFlyces
1 omp ux, I8
J i delaaitPlase,
I a1y R lg
delaultPlaces: ' . -
i e I ¢ J* BX = safe copy of AX ¢/
| nh s%. dx :

*/
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1 mov si, ax

| jz adjusted /1000 == 1 so skip the waliply/dvade [/

I jnl powerll

[ neg ax

powerld:

I push ax

I call EXTPROC (powlD) /* leaves result in 5T */

| pop Hi

adjust:

. or 81, si

1 i ImCrease

i FDv

| jmp short adjusted

increase:

1 FMUL

adjusted:

i push  bx

I call EXTPROC (powilDd) /® leaves result in ST %/

1 pop ax

I FCOMP J* unp 8T, aT), ther pop */

! FSTSW &wW

I FWAIT

1 test BY1 (8W}, 45h /* test C3, C2, CO */

1 iz notTooHigh /* all zero implies ST > 8T(i) */

I inc dx /* correct the estimate of decimals */

| inc bx /* and size of result string */

I cmp bx, 18

1 ja mustShorten

1 cmp WO (digits), 0 /* is format ¥ or E ? */

| ing notTooLow

mustShorten: .

I FIDIY WO (ten) /* E formats: maintain requested */

I dec hx J* count of digits */

I jmp short notToolow

/" if arrived here the number was net too bigh, but may be too low.

notTooHigh:

| oV #x, bx

I dec ax

| push ax

I call EXTPROC (powld) /* leaves resuit ia ST */

1 pop ax

I FCOMP /* emp 8T, ST(1), then pop */

1 FSTSW SW

1 FWAIT

I test BY1 (SW), 41h J* test C3, CO %/

I jnz notTooLow J* either non-zero impiies ST <= sivi ~/

/* Adjust upward tenfold to correct the alighment. .

I dec dx /* correct the estimate of deciinais 7,

1 dec bx /" and size of resuli siring -/

I emy, WU (digits), 0 /* 15 format F or £ 7 */

H jn notToolow

[ FIMUL W0 (ten) /* E formats: maintain reguested *;

! inc bx /" count of digits */

/* Now convert the number in TOS into a decimal integer of ap i
digits. The default rounding mode appiivs. -/

notToolow:

1 FRNDINT /* FBSTP does not round properly ! */

| FBSTP frac

1 LES di, strP /* Locate the end of string .. */

| add”~  di, bx

1 push  di /* . remember it for late $%5 .t/

I xor al, al /* .. and put the zerc terminator there. */

] std /* Nl the string in reverse order */

1 stosh

I* Locate the fraction, -

I lea si, frac )

I moy cx, 4 /* CL = aibbie shift, CH = round-up flag */

1 FWAIT /* wail for conversion to finish, */ -

I or bx, bx
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i Jnz nextPair
/" Fractions which may round up to I are checked here as a special case.
H meow ch, S& [si]
1 xor ¢h, 1. 7~ "+ f* enable round-up if Is 1. %/
i jmp short  maybeRoundup
/* Note that string direction is reversed, least significant diglis are
converted first. .
nexti*air:
I mov al, S8_ [si] /* convert the packed BCD . */
i ing si
i o sh, al
i shr ah, c!
1 ang al, 0Fh
i add ax, 3030h /* 00 */ /* . to ASCH decimals */
i stash
! nr ch, at J* accwmulate non-zero digits */
i dec hx
i iz maybeRyundup
! may al, ah
L stosbh
! or ¢h, al /* accumulate nan-zero digits */
i dec hx
! jnz nextPdir
mayheRoundup:
i pop hx /* remembher end-of-string position. */
I and ch, OFh /* were any non-zery digits seen 7 */
b jnz append
/" It all zerus, then we can assume the leading digit will be '’
due to a round-up. Increment DX t¢ correct the estimated digits.
i inc dx
i inc hx f* also increment count of digits */
{ muy BY( (E§ [di+1]), '
i The caller may want more than 18 digits. We oblige, with limits,
by uppending zeros up to the intended length. ./
append;
{ Ty cx, digits
I ar €N, ¥
! iE tMax
i neg X /* request was for fixed decimals .
i add cx, dx /*  so add digits to get intended size */
zMax
i cmp cx, XCVIDIG  /* assumed limit to caller’s buffer “/
i jna zLimited
I mov £x,  XCVIDIG
zLimited:
k moey BY0 (ES  Ibx]), 0 /* muke sure null terminated */
i moy ax, bx =
] sub ax, strP [* calculate actual digits -/
i suth X, 4X
[ jna end /* all digits have been delivered ./
appendZioop:
I moy WO (ES_ fbxj), "W’ /* extend the string ~/
i in¢ bx
i loop appendZloop
eng:
[ cld /* reinstate default, forwards string */
| ES
return _DX; /* returns decimal exponent of the number. */

;‘pragmu warn .use

B Y E  xfclose - XK, - xfclose.c
5] i void _xfclose(void)

g 8 RREHAR SRR T .

w ®BF



{

streams+5; --i; 'q:+ +)

R ) \¢MBsh - Warins - xilush.c

i Bl BTN,
B &F

#include <stdinh>
void _xfflush(void)
{ register FILE  *fp:
register int i = 4
for (fp = streams; §; i, Tp++)
it (fp->Nlags & F RDWR)
Mush (fp);”

}
i M &  zapline - ME—17. - scroil.c

H B static void near. pascal zapline(unsigned int *linebufYer,
int xl, int x2);

B EE X

®EF

#include <conio.h:>
#ioclude < video.h>
static void near pascal zapline(unsigned iat *linebuffer, int x1, int x2)
{ _CH = video.attribute;
CL = (2
for (; x1 <= x2; x1++) *linebuffer+ + = CX;

o

.__.3_41 —



	封面页
	书名页
	版权页
	前言页
	目录
	正文

