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-ldbglibdbg.a

matherr
libm.a-lm

math.hlibm.a

libc.a

gcclibc.a

Introduction

them.usetowithprogramyourlink;librarytheinarefunctionssupportDebugging

details.morefor,libmSeeerrors.FPofcaseinbehaviorofstandardsalternative
severaltocomplianceandcall-backtheassuchfunctionalityadditionalsupportsandfunctionsmore

containscontrast,Infunctions.ANSIuseonlyyouiftheneeddon’tyouthatsoexist,mustdictates
ANSIthatfunctionsthosecontainslibraryCthis---theisthumbofrulethebutconfusing,getmaywhichare,Some

libc.a.inpresentnotarebutindefinedarelibrary)math(theinfunctionstheofmanythatNote

symbol.
thatofusethetorelevantdefinitionstypeandprototypesobtaintosourceyourinincludetofilesheaderwhich
oninformationincludewillsymbolthatofdefinitiontheprovides,librarythethatvariableorfunctioneachFor

.infoundvariablesandfunctionstheofeachaboutinformationusage
properthegivesdocumentThisprograms.Cwithassociatednormallyarethatfunctionstheofmanyprovides

Itprogram.controlthebyprogramsyourintolinkedautomaticallyis,library,CstandardThe
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functionsunix
functionsunistd

functionstime
functionstermios

functionssys
functionsstring

functionsstdio
functionsstartup

functionssound
functionssignal

functionsshell
functionsnumberrandom

functionsprofiling
functionsprocess

functionsposix
functionsmono

functionsmisc
functionsmemory

functionsmath
functionslocale

functionsio
functionsgo32

functionssystemfile
functionsenvironment

functionsdpmi
functionsdos

functionsdebugging
functionsctype

functionscpu
functionsconio

functionsbios
CategoriesFunctional
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Portability

Description

Syntax
_8087

ny387_8087
_8087ny3870

3

_8087;intextern

<dos.h>#include

ListAlphabetical

C{ANSI/ISO

).tosetisitif0,tosetisif3valuetheassignedunconditionallyis(i.e.,override
thereflectsofvaluethe,oreithertosetisvariableenvironmenttheIf.otherwiseinstalled,

iscoprocessornumericaifcontainsItcompilers.DOSotherwithcompatibilityforprovidedisvariableThis
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Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

abs

abort

a64l

<stdlib.h>#include

abort();
NULL)==malloc(100))=((qif

SIGABRT
(SIGABRT)

raiseabort

abort(void);void

<stdlib.h>#include

1144341633L/2BIG/long
l64a

NULL0Llong

l64a

a64l

long

*string);chara64l(constlong

<stdlib.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

1.ofcodeexitanwithexitsprogramthereturns,that
handlerabycaughtissignaltheIf(255).-1ofcodeexitanwithexitsthenprogramtheandprinted,

betodumpstackframecalltheandregistersCPUthecausesthisdefault,By).SIGABRTsignal,See(
callingbyabortedisprogramtheandstdoutonprintedis"Abort!"messagethe,callyouWhen

draft1003.1-200xPosixthetonewisfunctionThis1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.is)(ofconversionthe,aoverflow
wouldresulttheIf).tocallpreviousabygeneratednotone(i.e.stringinvalidantopointsorstring,empty

antopoints,isstringifor,stringofcontentstheofconversionthefromresultingvaluetheReturns

).l64a
See(functionthefordocumentationtheindescribedisfunctionthisbyusedrepresentationradix-64The

number.radix-646-bitaascharactereachdecodingleft,theondigitsignificantleastthewithright,
toleftfromstringthescanwillused.areterminatornullthebeforecharactersthoseonlyterminator,null

acontainstringofcharacterssixfirsttheIfused.aresixfirsttheonlycharacters,sixthanmorecontainsstringIf

value.corresponding
thereturnsandsignificant,leastthedigitfirstthewithrepresentation,radix-64atopointeratakesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

acos

access

EDOMerrno
[0..Pi]

x);acos(doubledouble

<math.h>#include

O_RDWR);open("file.ext",
ERROR_CANNOT_WRITE;return

W_OK))(access("file.ext",if

D_OK

F_OK

X_OK

W_OK

R_OK

or

flags);int*filename,characcess(constint

<unistd.h>#include

1;+abs(sq)*sq=sq
7;=sqint

value

value);abs(intint

.tosetisandoccurs,errordomaina1,thangreater
isxofvalueabsolutetheIf.xiscosinewhoseradiansrangetheinanglethereturnsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.ifnonzeroallowed,ismodeaccessrequestedtheifZero

directory.areallyisfiletheifRequest

exists.filetheifRequest

executable.isfiletheifRequest

writable.isfiletheifRequest

exists.alwaysmodeaccessthisMS-DOS,underreadablearefilesallSincereadable.isfiletheifRequest

flags:followingtheofmoreorone
oflogicaltheisflagsparameterTheallows.filegivenamodesaccessofkindwhatdeterminesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isofvalueabsoluteThe
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

alarm

addmntent

acosh

alarm

SIGALRM

seconds);alarm(unsignedunsigned

<unistd.h>#include

*mnt);mntentstructconst*filep,addmntent(FILEint

<mntent.h>#include

EDOM
errnoNaN

x);acosh(doubledouble

<math.h>#include

NaN

9X.Windowsonprograms
backgroundinworknotwillTherefore,Sheets.PropertytheinpropertysuspendAlwaysBackground:

theuncheckyouifrun,tocontinuemightitselfprogramthethoughevenfocus),thehavedon’t(i.e.background
theinarethatprogramstodeliveredbeingfrominterruptticktimertheprevents9XWindowsofmisfeatureA

details.morefor,signalSeeseedata;its
touchingisn’torcallDOS)(e.g.,real-modeainsideisprogramthewhendeferredareDJGPPinsignalsthatNote

call.priorthesupercedewilldelayalarmnewtheset,beenpreviouslyhasalarmanIfalarm.pending
anycancelssecondsforzeroofvalueAseconds.secondsinraisedbetosignalthecausesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.ansignifytononzeroreturnsalwaysfunctionThis

.getmntentSeeports.UnixinassisttoprovidedisbutMS-DOS,forno-opaisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.
tosetisandisvaluereturnthe1,thanlessisxofvaluetheIf.xofcosinehyperbolicinverseThe

.xofcosinehyperbolicinversethereturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.areturnsfunctionthe1,thangreaterisxofvalueabsolutetheIf.xofradians,incosine,arcThe
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

asctime

alloca

*/secondsinGMTfromoffset/*tm_gmtoff;long
*/flagTimeSavingsDaylight/*tm_isdst;int
*/[0-365]1Januarysincedays/*tm_yday;int

*/[0-6]Sundaysincedays/*tm_wday;int
*/1900sinceyears/*tm_year;int

*/[0-11]Januarysincemonths/*tm_mon;int
*/[1-31]monththeofday/*tm_mday;int

*/[0-23]midnightsincehours/*tm_hour;int
*/[0-59]hourtheafterminutes/*tm_min;int
*/[0-60]minutetheafterseconds/*tm_sec;int

{tmstruct

tmstruct

1993\n\012:34:5601JanSun

*tptr);tmstruct*asctime(constchar

<time.h>#include

x);strcpy(q,
alloca(strlen(x)+1);=q

_size)*alloca(size_tvoid

<stdlib.h>#include

alarm(5);
signal(SIGALRM,my_alarm_routine);

this:likeisstructuretheoflayoutThe

preserved.betoneedsitifcopied
beshoulddataTheasctime.tocalleachwithoverwrittenbewillandbufferstaticainistopointedstringThe

format:thishasandcharacters
26alwaysisreturnedstringThe.tptrbyrepresentedtimetheofrepresentationASCIIanreturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

NULL.elsememory,thetopointerA

call.libraryanotandfunctionbuilt-inaisallocagcc,with
compilingwhenthat,Noteexits.procedurecurrentthewhenreleasedautomaticallybewillthatmemoryAllocate

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).secondsalways(i.e.timertheonremainingsecondsofnumberThe
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

assert

asinh

asin

assertval(expression);
assert(expression);

<assert.h>#include
NDEBUG#define

errnoInf
EDOMerrnoNaNNaN

x);asinh(doubledouble

<math.h>#include

EDOM
errnoNaN

[-Pi/2..Pi/2]

x);asin(doubledouble

<math.h>#include

asctime(localtime(&now)));%s",istimecurrentprintf("The
time(&now);

now;time_t

};
*/abbreviationtimezone/*tm_zone;*char

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

unchanged.leftisand,xofvaluethetoequalisvaluereturnthe,negativeorpositiveaisxIf
.tosetisandisvaluereturnthe,aisxargumenttheIf.xofsinehyperbolicinverseThe

.xargumenttheofsinehyperbolicinversethereturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetis
andisvaluereturnthe1,thangreaterisxofvalueabsolutetheIf.xofradians,insine,inverseThe

.xissinewhoserangetheinanglethereturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string.thetopointerA
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

atan2

atan

x/y[-Pi..Pi]

x);doubley,atan2(doubledouble

<math.h>#include

errnoPi/2Inf
EDOMerrnoNaNNaN

[-Pi/2..Pi/2]

x);atan(doubledouble

<math.h>#include

}
strdup(s);return

0);!=assert(s

{
*s)charsafe_strdup(const*char

*/NULL.isargumenttheifcrashdoesn’tbut‘strdup’,Like/*

assertvalassert
assertvalassert

assertval

assert

assertvalassertassert.hNDEBUG

falsetrue
assertvalassert

itwords,otherIn.istangentwhoseradians,rangetheinangle,thecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

unchanged.
leftisandrespectively,,negativeorpositivetoequalisvaluereturnthe,negativeorpositive

aisxIf.tosetisandisvaluereturnthe,aisxIf.xofradians,intangent,arcThe

.xistangentwhoseradians,rangetheinangle,thecomputesfunctionThis

not.isPosix,is2.
not.isANSI,is1.

Notes:

2)note(see1003.1-20011003.2-1992;
1)note(seeC99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

aborts.itelsenon-zero,ifargument,expressionitsofvaluethereturns

aborts.itelsenon-zero,isargumentitsif1returns

done.isdebuggingaftersizecodereducetonothing
toexpandandthesethen,includingbeforemacrothedefineyouIf

aborts.programtheandstream,errorstandardthetoprintedismessage
diagnostica(zero),yieldsexpressiontheWhen(non-zero).beshouldthatexpressionsthempassing

,ortoreferencesincludescodesourceThedebugging.inassisttousedaremacrosThese

-  Page 11  -



both

Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

atexit

atanh

{
exit_func()void

exit
atexit

exit

(*func)(void));atexit(voidint

<stdlib.h>#include

EDOMerrnoNaN
ERANGEerrno

Inf

x);atanh(doubledouble

<math.h>#include

NaN
EDOMerrnoNaN

EDOMerrnoNaN
errnoPiatan2

+0.0
-Pi-0.0Pix/y

Pi][-Pi,
+x

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onnon-zerosuccess,onZero

way.thisregisteredbecanfunctions32leastAt

.bycalledfunctionfirstthe
bewillwithregisteredfunctionlasttheis,thatused,isqueuelast-in-first-outaifascalledarefunctions

Thesecalled.iswhencalledbetofunctionsoflistaonfuncfunctionspecifiedtheplacesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvalue
returnthe1,thangreaterisxofvalueabsolutetheIf.tosetisand,xargumenttheassignsame

thewithanisvaluereturnthe1,minusorplusisxofvaluethetheIf.xoftangenthyperbolicinverseThe

.xoftangenthyperbolicinversethecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.a
isargumentstheofoneeitheriforzero,bothareyandxeitherif,tosetisandreturned,isA

.tosetisandisvaluereturntheinfinite,areargumentsifHowever,unchanged.
leftisandzero,oryofsignthewithrespectively,returns,infinite,isyorxeitherIf

.zero,positiveaisyandnegative,isxifreturned,
is.zero,negativeaisyandnegativeisxifreturnedis.ofradians,intangent,arcThe

.rangetheinvaluethereturningandpositive,asdirection
counterclockwisethereckoningaxis,thetorespectwith)y,x(vectortheofradians,inangle,thecomputes
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…

…

…

…

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

atoi

atof

atoi(argv[1]);=iint

{
**argv)charargc,main(int

10)NULL,(int)strtol(string,

*string);charatoi(constint

<stdlib.h>#include

atof(argv[1]);=ddouble

{
**argv)charargc,main(int

NULL)strtod(string,

*string);charatof(constdouble

<stdlib.h>#include

atexit(exit_func);

}
remove("file.tmp");

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.arepresentnotdoesstringtheifzeroorvalue,equivalentThe

).strtolSee(likealmostisfunctionThis

value.integerequivalentantopossibleasstringtheofmuchasConvert

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.arepresentnotdoesstringtheifzeroorvalue,equivalentThe

).strtodSee(likealmostisfunctionThis

number.realprecisiondoubleequivalentantopossibleasstringtheofmuchasConvert
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…

…

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

atoll

_atold

atol

*string);charatoll(constintlonglong

<stdlib.h>#include

_atold(argv[1]);=ddoublelong

{
**argv)charargc,main(int

NULL)_strtold(string,

*string);char_atold(constdoublelong

<stdlib.h>#include

atol(argv[1]);=llong

{
**argv)charargc,main(int

10)NULL,strtol(string,

*string);charatol(constlong

<stdlib.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.arepresentnotdoesstringtheifzeroorvalue,equivalentThe

)._strtoldSee(likealmostisfunctionThis

number.realprecisiondoublelongequivalentantopossibleasstringtheofmuchasConvert

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.arepresentnotdoesstringtheifzeroorvalue,equivalentThe

).strtolSee(likealmostisfunctionThis

value.integerlongequivalentantopossibleasstringtheofmuchasConvert
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not

…

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

bcmp

basename

length);int*ptr2,voidconst*ptr1,voidbcmp(constint

<string.h>#include

file_name);compiler\n",C/C++GNUtheis%sfile("Theprintf
0)=="gcc.exe")(file_name),(basename(strcmpif

malloc

c:/foo/bar/
fooa:foo

file.extc:/foo/bar/file.ext

*fname);char(constbasename*char

<unistd.h>#include

}

atoll(argv[1]);=lintlonglong

{
**argv)charargc,main(int

10)NULL,strtoll(string,

equal.werebytesallifzerooroccurred,mismatchfirstthewhenremainingbytesofnumberThe

bytes.lengthmostatforptr2andptr1bytopointedmemoryCompare

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.NULLareturnwillfunctionthepointer,NULLaisfnameIf.
withallocatedbuffernewaisthisthatNotestarts.basenamethewherenamefileoriginaltheintopointerA

slashes.ofstyles
mixedwithnamesfilehandlecanitsoseparators,directorylikebackslashesandforward-bothtreatsfunctionThis

slash.rightmosttheafterstringemptyanis
ofbasenamethesignificant:arebackslashesandslashesTrailing.isofbasenametheand

,isofbasenametheexample,Foroff.strippeddirectoriesleadingandletter
drivethewith,fnamebygivennamefullitsofpartlasttheiswhichfile,theofbasenamethereturnsfunctionThis

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.arepresentnotdoesstringtheifzeroorvalue,equivalentThe

).strtollSee(likealmostisfunctionThis

value.integerlonglongequivalentantopossibleasstringtheofmuchasConvert
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Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

bdosptr

bdos

bcopy

0xff;&0)0,bdos(1,=chint
*/characteraread/*

bdosptr
DXDXAL

DX

al);unsigneddx,unsignedfunc,bdos(intint

<dos.h>#include

s));sizeof(structb,bcopy(a,
b;a,sstruct

length);int*dest,void*source,voidbcopy(constvoid

<string.h>#include

}
s2+strlen(s1)-l);s1+strlen(s1)-l,%s\n",%s,printf("Difference:

strlen(s1));s2,bcmp(s1,=lint

{
*s2)char*s1,f(charvoid

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

register.AXtheinreturnsfunctioncalledtheWhatever

).bdosptrSee(useregister,
theinpointerarequirewhichfunctionsForonly.registersandtheinargumentsnon-pointertake

orall,atargumentsnorequirewhichfunctionsDOSofsubsetaforworkonlywillfunctionThisregister.the
indxof)bit16lower(theandsubfunctiontheasalitpassing0x21,interruptsoftwaretheoffuncfunctionCalls

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isvalueNo

portable.
notisbehaviorthisalthoughproperly,handledareregionsOverlapping.desttosourcefrombyteslengthCopy

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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NOT

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_bios_disk

_DISK_READ

_DISK_STATUS

_DISK_RESET

}
*/reading/writing/verifying.forBuffer/**buffer;void

*/read/write/verify.tosectorsofNumber/*nsectors;unsigned
*/(1-63)number.Sector/*sector;unsigned

*/number.Track/*track;unsigned
*/number.Head/*head;unsigned
*/number.Drive/*drive;unsigned

{diskinfo_tstruct

*di)diskinfo_tstructcmd,_bios_disk(unsignedunsigned

<bios.h>#include

0);there$","Hello,bdosptr(9,
*/stringaprint/*

DX

bdosptrbdosDX
DXAL

DX

al);unsigned*ptr,voidfunc,bdosptr(intint

<dos.h>#include

definedasflags,statusofsetacontainwill(AH)bytehigh-ordertheerror,anisthereIfbyte.low-orderthe
inreadsectorsofnumbertheandbytehigh-orderthein0returnsfunctiontheoccurs,errornoIf.diskinfo

bytopointedstructuretheoffieldsallusesserviceThismemory.intosectorsdiskmoreoroneReads

Value.Returnunderbelowdefinedasflags,statusofsetacontainwill(AL)
bytelow-ordertheerror,anisthereIfvalue.returntheof(AL)bitslow-order8theinreturnedisStatus

ignored.isargument<diskinfo>thespecified,isservicethisIfoperation.disklasttheofstatustheObtains

Value.Returnunderbelowdefinedasflags,statusofsetacontain
willbytehigh-ordertheerror,anisthereIfvalue.returntheof(AH)bitshigh-order8theinreturned

isStatusignored.isargumentdithespecified,isservicethisIfread.aassuchoperation,anotherinoccurs
erroranafterusefulisThisI/O.floppy-diskforpreparingreset,hardadotocontrollerdisktheForces

:cmdofvalueonbasedavailableareservicesfollowingThe

parameters.disktheholdsdistructuretheandservice
diskcorrespondingtheselectcmdparameterThe0x13).(interruptsevicediskBIOSthewithinterfacesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

register.AXtheinreturnsfunctioncalledtheWhatever

functions.supportedoflistthefor,int86Seefunctions).FCB-based
theofmost(notably,supportedareinbufferatopointeratakewhichfunctionstheofsomeCurrently,

memory.mark)Meg1(belowlowtheinlocatedbuffertransferthetoitcopies
DOS,toavailableptrofcontentsthemakeTo).bdosSee(useregister,theinarguments

non-pointerrequirewhichfunctionsForregister.inpointeraandregistertheinargumentanrequirewhich
DOSofsubsetaforworkonlywillfunctionThisregister.thethroughptrinisaddresswhosecontentsbuffer
theofcopyatopointeraandsubfunctiontheasalitpassing0x21,interruptsoftwaretheoffuncfunctionCalls
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Example

Portability

ValueReturn

error.");puts("Disk
)&di)_bios_disk(_DISK_READ,(if

&record_buffer;=di.buffer
1;=di.nsectors

1;=di.sector
0;=di.track
0;=di.head
0x80;=di.drive

di;diskinfo_tstruct
record_buffer[512];char

failedoperationSense0xFF
errorStatus0xE0

driveonfaultWrite0xCC
errorUndefined0xBB
readynotDrive0xAA

respondtofailedorouttimedDisk0x80
errorSeek0x40

failureController0x20
error(ECC)readdataCorrected0x11

errorECC)or(CRCreadData0x10
rangeofoutlevelarbitrationDMA0x0F

detectedmarkaccessdataControl0x0E
formatonsectorsofnumberInvalid0x0D

foundnottypeMedia0x0C
detectedflagtrackBad0x0B
detectedflagsectorBad0x0A
boundary64KcrossedDMA0x09

overrun(DMA)AccessMemoryDirect0x08
failedactivityparameterDrive0x07

removeddiskFloppy0x06
failedReset0x05

foundnotSector0x04
protectedwriteDisk0x03

foundnotmarkAddress0x02
commandbadaorrequestInvalid0x01

errorNo0x00

_DISK_VERIFY

_DISK_FORMAT

_DISK_WRITE

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

(AH):bytehigh-orderofmeaningTheregister.AXofvalueReturn

Value.Returnunderbelowdefinedas(AL),bytelow-orderthe
incomparedsectorsofnumbertheand(AH)bytehigh-orderthein0returnsfunctiontheoccurs,errorno

If.diskinfobytopointedstructuretheof)buffer(exceptfieldsallusesserviceThistest.check)redundancy
(cyclicCRCarunsalsoItread.becanandexistsectorsspecifiedthesurebetodisktheChecks

Value.Return
underbelowdefinedasflags,statusofsetacontainwillbytehigh-ordertheerror,anisthereIfsuccess.

equals0call;theofstatusthecontainsvaluereturntheof(AH)bytehigh-orderTheformat).marker
thedeterminetoBIOSPCthetoreferencetechnicala(seedrivediskoftypetheondependsmarkers

theofformatThemarkers.sectorofsetatopointsfieldbufferThecall.singleainformattedbecantrack
oneOnlyformat.totracktheindicatefieldstrackandheadThe.diskinfobyspecifiedtracktheFormats

Value.Returnunderbelowdefinedasflags,status
ofsetacontainwillbytehigh-ordertheerror,anisthereIf(AL).bytelow-ordertheinwrittensectors
ofnumbertheand(AH)bytehigh-orderthein0returnsfunctiontheoccurs,errornoIf<diskinfo>.by

topointedstructuretheoffieldsallusesserviceThissectors.diskmoreoronetomemoryfromdataWrites

Value.Returnunderbelow
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_bios_keybrd

_bios_equiplist

_KEYBRD_READY
_NKEYBRD_READY

_KEYBRD_READY

_NKEYBRD_READ
E0h

_KEYBRD_READ
_NKEYBRD_READ

_KEYBRD_READ

_bios_keybrd

cmd);_bios_keybrd(unsignedunsigned

<bios.h>#include

do_printing();
)0xc000&_bios_equiplist()(if

installedprintersofNumber14-15
installedismodeminternalanifonlyandif(1)True13

installedisadaptergameaifonlyandif(1)True12
installedportsserialRS232ofNumber9-11

installedischip
(DMA)AccessMemoryDirectaifonlyandif(0)False8

etc.)2,=011,=(00
installeddrivesfloppy-diskofNumber6-7

monochrome25x80=11
color25x80=10
color25x40=01

Reserved=00
mode:videoInitial4-5

(16-64K)blocks16KinRAMSystem2-3
installedcoprocessormathif(1)True1

installeddrive(s)diskif(1)True0
MeaningBits

_bios_equiplist(void)unsigned

<bios.h>#include

extendedrecognizesbut,Likebuffer.keyboardtheinwaitingiskeyextendedanifcheck

buffer.keyboardtheinwaitingiskeyaifcheck

complexity.thiswithdealshould
usesthatcodesoprefix,decimal)(224thewithbegintypicallywhichsequencestwo-byte

returnkeysextendedtheofsomehand,othertheOnpad.edittheofkeysgreytheandpadnumericthe
onkeyseditingthebetweendistinguishcanand,andassuchkeyboards,101-keyAT-stylethewith

introducedkeysaboutknowscommandthis,Unlikepressed.keyextendednexttheread

pressed.keynexttheread

constants:manifestfollowingthe
ofanybecanargumentcmdTheservices.keyboardtheaccessto0x16INTusesfunctionThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

word.equipmentThe

values:followingthetocorrespondbitsThe0x11.requestBIOSfromwordequipmentthereturnsfunctionThis
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AX

BREAKCtrl+

F12

Description

Syntax

Example

Portability

_bios_memsize

_bios_memsize(void);unsigned

<bios.h>#include

try_to_do_something();
)!_bios_keybrd(_KEYBRD_READY)while(

_bios_keybrd*_READY*_READ

*_READ
_bios_keybrd

_bios_keybrd*_READY

E0h
*_READ

_bios_keybrd*_SHIFTSTATUS*_READ

pressedisSysReq------------X---
pressedisLockCaps-------------X--
pressedisLockNum--------------X-

pressedisLockScroll---------------X
pressedisALTRight--------X-------
pressedisCTRLRight---------X------

pressedisALTLeft----------X-----
pressedisCTRLLeft-----------X----

lockedInsert----X-----------
lockedLockCaps-----X----------
lockedLockNum------X---------

lockedLockScroll-------X--------
pressedisALTX---------------
pressedisCTRL-X--------------

pressedisSHIFTLeft--X-------------
pressedisSHIFTRight---X------------

Meaning32107654BA98FEDC

40h:96h40h:18h
40h:17h

_NKEYBRD_SHIFTSTATUS

lockedInsert----X---
lockedLockCaps-----X--
lockedLockNum------X-

lockedLockScroll-------X
pressedisALTX-------
pressedisCTRL-X------

pressedisSHIFTLeft--X-----
pressedisSHIFTRight---X----

Meaning32107654

40h:17h
_KEYBRD_SHIFTSTATUS

_KEYBRD_READY

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

read.betokeystrokenexttheisandpressed
beenhasif-1returnsfunctionthearguments,andtheWith

return).would
correspondingtheasvaluesametheis,(thatreadbetowaitingkeythereturnskey,aisthere

Ifbuffer.keyboardBIOStheinwaitingiskeynoif0returnsarguments,theWith

keys.specialforprefixtheorzeroeitherandcodescanaorkeys,alphanumeric
forcodeASCIIandcodescanofcombinationtheisthisarguments,theForcall.BIOStheafterregister

theofcontentsthereturnsfunctionthearguments,andtheWith

ValueReturn

):andaddressesatbytesthefromflagsshiftextendedthewithcombined
areadataBIOStheinaddresstheatbyte(thestateshiftextendedandshiftkeyboardread

area):dataBIOStheinaddresstheatbyte(thestateshiftkeyboardread

ignores.which,assuchkeys
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

_bios_serialcom

_bios_printer

data);unsigned
serialport,unsingnedcmd,_bios_serialcom(unsignedunsigned

<bios.h>#include

0);*c++,_bios_printer(_PRINTER_WRITE,
(*c)while

busynotPrinter7
Acknowledge6

paperofOut5
selectedPrinter4

errorI/O3
usedNot2
usedNot1

outtimedPrinter0

TrueifMeaningBit

_PRINTER_WRITE

_PRINTER_STATUS
portprinterspecifiedtheinitializeandReset

_PRINTER_INIT

data);unsignedprinter,unsignedcmd,_bios_printer(unsignedunsigned

<bios.h>#include

1024);*_bios_memsize()memory\n",ofbytes%dhassystemprintf("This

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

below:definedasoperation,theafterstatusprintertheindicatesvaluereturntheof
(AH)bytehigh-orderTheinterrupt.BIOStheafterregisterAXtheinvaluethereturnsfunction_bios_printerThe

portprinterspecifiedthetoargumentdatathePrint

portprinterspecifiedtheofstatustheReturn

constants:manifestfollowingthe
ofanybecanargumentcmdTheon.soandLPT2,is1LPT1,is0whereprinter,affectedthespecifiesargument

printerTheprinters.parallelforservicesoutputprinterperformto0x17INTusesroutine_bios_printerThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

K).(inmemoryofSize

640K).to(upblocks1KinmemorysystemofamountthereturnsfunctionThis
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ValueReturn

indicatorringTrailing-edge2
detectedsignalreceive-lineinChange3

Clear-to-send4
Data-set-ready5

indicatorRing6
detectedsignalReceive-line7

SetifMeaningBit

readyData8
errorOverrun9
errorParity10
errorFraming11

detectedBreak12
emptyregisterTransmission-hold13
emptyregisterTransmission-shift14

outTimed15

SetifMeaningBit

baud9600_COM_9600
baud4800_COM_4800
baud2400_COM_2400
baud1200_COM_1200

baud600_COM_600
baud300_COM_300
baud150_COM_150
baud110_COM_110

parityodd_COM_ODDPARITY
parityeven_COM_EVENPARITY

parityno_COM_NOPARITY
bitsstop2_COM_STOP2
bitstop1_COM_STOP1

bits/character8_COM_CHR8
bits/character7_COM_CHR7

_COM_STATUS

_COM_SEND

_COM_RECEIVE

_COM_INIT

follows:asdefinedarebitslow-orderthe_COM_STATUS,or_COM_INITisserviceWhen

set.is15or11,10,9,bitstheofanyoccurs,error
anIfsuccessful.iscalltheifbitslow-ordertheinreturnedisreadbytethe_COM_RECEIVE,isserviceWhen

sent.becannotdataifsetis15bit_COM_SEND,isserviceWhen

follows:asarebitshigh-orderThevalue.cmdtheondependingvaries,
bytelow-ordertheofmeaningThebits.statuscontainsbytehigh-orderwhoseinteger16-bitareturnsfunctionThe

baud.110andparity,nobit,stop1isdataofvaluedefaultThe

operator):ORthe(withconstantsfollowingtheofmoreoronecombiningbycreatedis_COM_INIT
forargumentdataThe_COM_STATUS.or_COM_RECEIVEtosetiscmdifignoredisargumentdataThe

statusporttheGet

porttobyteaWrite

portfrombyteaRead

settings)theisdata(portcomInitialize

constants:
manifestfollowingtheofonetosetbecanargumentcmdTheon.soandCOM2,for1toCOM1,for0to

setisargumentserialportTheservices.communicationsserialprovideto0x14INTusesroutine_bios_serialcomThe
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

bioscom

_bios_timeofday

Meaning32107654
00000000

port

port);intdata,charcmd,bioscom(intint

<bios.h>#include

&ticks);_bios_timeofday(_TIME_SETCLOCK,
0.182);*(hsec+18.21)*(sec

+1092.38)*(min+65543.33)*long)(hour(unsigned=ticks
...

ticks;longunsigned
hsec;sec,min,hour,unsigned

*timeval);longunsignedcmd,_bios_timeofday(unsignedunsigned

<bios.h>#include

buf[i]);0,_bios_serialcom(_COM_SEND,
i++)buf[i];for(i=0;

_COM_9600|_COM_NOPARITY|_COM_STOP1|_COM_CHR8);
0,_bios_serialcom(_COM_INIT,

*/bits8stop,oneparity,nobaud,9600/*

statusclear-to-sendinChange0
statusdata-set-readyinChange1

bits:followingtheofupmadeisbytetheinitialization,For

statusportget-3
ignored)isdata(portfrombyteread-2

porttobytewrite-1
settings)theisdata(portcominitialize-0

are:cmdofvaluesvalidThe

etc).1=COM2,(0=COM1,port
COMthebeshouldservices.communicationserialfunction,0x14interruptBIOStheaccessesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

undefined.isvaluereturnthe_TIME_SETCLOCK,isargumenttheIfpassed.notwasmidnightifzeroor
read,lastsincepassedwasmidnightifvaluenonzeroareturnsroutinethe_TIME_GETCLOCK,isargumenttheIf

constant.
manifest_TIME_SETCLOCKor_TIME_GETCLOCKtheeitherbecanargumentcmdThemidnight).since

ticksHz18.2ofnumbertheis(whichcountclockthesetorgetto0x1AINTusesroutine_bios_timeofdayThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Description

Syntax

Example

Portability

ValueReturn

biosdisk

*buffer);voidnsects,intsector,int
track,inthead,intdrive,intcmd,biosdisk(intint

<bios.h>#include

0);buf[i],bioscom(1,
i++)buf[i];(i=0;for

*/bits8stop,oneparity,nobaud,9600/*0);0xe3,bioscom(0,

cmd=1,2)forpresenterrorif(=1outtime------------1---
emptyregistershifttransmit-------------1--
emptyregisterholdingtransmit--------------1-

detectedbreak---------------1
errorframing--------1-------
errorparity---------1------
erroroverrun----------1-----

readydata-----------1----
detectcarrier----1-----------

presentring-----1----------
presentDSR------1---------
presentCTS-------1--------

changedetectcarrier1---------------
changering-1--------------
changeDSR--1-------------
changeCTS---1------------

Meaning3210765410985432
0000000011001111

baud9600----111-
baud4800----110-
baud2400----101-
baud1200----100-
baud600----011-
baud300----010-
baud150----001-
baud110----000-
parityeven1------1
parityodd1------0
parityno0------X

bitsstop2-1------
bitstop1-0------

bits/character8--11----
bits/character7--10----

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

read.characterthearebitseightlowertheoperations,read/write
Forstatus.modemthe3,andcmd=0forand,statusporttheindicatethatbitsofsequenceaisvaluereturnThe

bits.errordetailedthegettovariantstatus"port"getthecallshouldyouerror,anindicatesitIf1=error).
(0=success,casethisinindicatorerroranasusedisbits8uppertheinbit"timeout"theAlso,read.bytethe

containvaluereturntheofbits8lowertheandignored,isdataofvaluetheport,thefromcharacterareadingFor

argument.
datatheaspassedasbytesamethecontainbits8lowervalue’sreturntheport,thetooutcharacterawritingFor
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Description

Syntax

Example

Portability

ValueReturn

biosequip

Meaning3210765410985432
0000000011001111

biosequip(void);int

<bios.h>#include

error("disk");
buffer))1,0,0,0,0x80,(biosdisk(2,if

buffer[512];char

values:followingthetocorrespondbitsThe0x11.requestBIOSfromwordequipmentthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

codes.errorandstatuspossibleoflistdetailedafor,_bios_diskSeeSeeBIOS.thebyreturnedAHofvalueThe

headsofnumber=3byte
drivesofnumber=2byte

0..7)(bitscylinders=1byte
6..7)bits(incylinderofbitstwotop0..5),(bitstrackpersectors=0byte

follows:asbufferinvaluesreturns8Function

fail.will(9K)sectors18thansectorsmoreforRequestsexits.applicationyourwhenfreedautomaticallyisbuffer
Thisallocated.betobufferDOSacausewillbuffertransfertheinfitwillthansectorsmorewithrequestfirstThe

formatfortypemediaset-24
)nsectsincodeDASD(passtypeDASDset-23

statuslinechangediskread-22
typeDASDget-21

diagnosticinternalcontroller-20
diagnosticdrivecontroller-19
diagnosticRAMcontroller-18

driverecalibrate-17
readydrivefortest-16

buffersectorwrite-15
buffersectorread-14

resetdiskfixedalternate-13
cylindertoseek-12

sectorslongwrite-11
sectorslongread-10

parametersdriveinitialize-9
parametersdriveget-8

cylinderspecifiedfromdriveformat-7
flagsectorbadsetandcylinderaformat-6

trackaformat-5
sectorsmoreoronewrite-3

sectorsmoreoroneread-2
values)possiblefor,_bios_diskSee(seeoperationlastofstatusget-1

subsystemdiskreset-0

supported:currentlyare13hIntoffunctionsfollowingThe

bytes.512ofsizesectoraassumesfunctionThecall.thisofparameterstheaboutinformationdetailed
formanualreferenceBIOSatoreferPlease0x13).(interruptservicediskBIOSthewithinterfacesfunctionThis
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BREAKCtrl-

Description

Syntax

Example

Portability

ValueReturn

bioskey

onInsert----X---
onlockCaps-----X--
onlockNum------X-

onlockScroll-------X
downkeyAltX-------
downkeyCtrl-X------

downkeyshiftLeft--X-----
downkeyshiftRight---X----

Meaning32107654

command)bioskey(intint

<bios.h>#include

do_printing();
0xc000)&(biosequip()if

11=3)10=201=1(00=0installedprintersofnumber------------XX--
PS/2)(nonattachedprinterserial=1--------------X-

(PS/2)installedmodeminternal=1--------------X-
installedadapterportgame=1---------------X

etc)001=1(000=0installedportsserialofnumber--------XXX-----
availableDMAno=1-----------X----

1=0)bitif(zero11=410=301=200=1drivesdisk----XX----------
11=MONO10=CO8001=CO40mode:videoinitial------XX--------

PS/2onusednotX---------------
(PS/2)installeddevicepointing=1-X--------------

PS/2)(non11=64k
10=48k,01=32k,00=16k,memory:SystemXX--------------

installedcoprocessormath=1--X-------------
installeddrive(s)disk=1---X------------

recognizesitbut0,=commandofcasethelikeworksThispressed.keyextendednexttheReturns
10h=command

state:shiftkeyboardtheReturns
02h=command

-1.returnspressed,waskeytheIf

bits.8lowtheinzeroorcodeASCIIitseitherandbits8high
theincodescankey’stheofcombinationaispressedwaskeyawhenreturnedvalueThebuffer.keyboard

thefromkeythedequeuenotDoeskey.theelsepressed,keynoifzeroreturnskeyboard,theChecks
01h=command

zeroed.
arebits8lowthekeys,arrowtheassuchkeys,non-alphanumericForbits.8lowtheincodeASCIIitsand

bits8hightheincodescankey’stheofcombinationaisreturnedvalueThepressed.keynexttheReturns
00h=command

values:followingtheacceptcancommandargumentThecall.that
ofresultsthereturnsandregister,theincommandwith16hinterruptkeyboardBIOStheissuesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

word.equipmentThe
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F12Alt

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

biosmemory

biosmemory(void);unsigned

<bios.h>#include

do_stuff();
(!bioskey(1))while

pressedisSysReq------------X---
pressedisLockCaps-------------X--
pressedisLockNum--------------X-

pressedisLockScroll---------------X
pressedisALTRight--------X-------
pressedisCTRLRight---------X------

pressedisALTLeft----------X-----
pressedisCTRLLeft-----------X----

lockedInsert----X-----------
lockedLockCaps-----X----------
lockedLockNum------X---------

lockedLockScroll-------X--------
pressedisALTX---------------
pressedisCTRL-X--------------

pressedisSHIFTLeft--X-------------
pressedisSHIFTRight---X------------

Meaning32107654BA98FEDC

E0h

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

1024./memoryofBytes

BIOS.theoflimitationaisThis
most.at640Kreportwillitsomark,640Ktheabovememoryextendedaboutknowdoesn’tfunctionthisthatNote

blocks.1kinmemorysystemofamountthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.commandonDepends

table:followingtheindefinedarevaluereturntheofbitsindividual
Thevalue.returntheofbits16lowtheinpackedkeyboard,enhancedtheofbytesstatustwotheReturns

12h=command

keyboard.extendedtheofkeysadditionaltherecognizesbut1,=commandofcasetheLike
11h=command

keyboard.101-keyextendedanhasnowadaysPCeveryAlmost

bits.8lowtheinprefixthehavekeysextended
thethatexcept0,=commandforaswaysameinpackedcodeASCIIandcodescanthereturnspressed,

waskeyaIf.andkeysecondthelikekeyboard,101-keyextendedAT-stylethefromkeysadditional
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Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

biostime

biosprint

0);biostime(0,=tickslong

newtime);longcmd,biostime(intlong

<bios.h>#include

0);*c++,biosprint(0,
(*c)while

Idle----X---
Acknowledged-----X--

paperofOut------X-
Selected-------X

ErrorI/OX-------
Unused-XX-----
Timeout---X----

Meaning32107654

byte

port)intbyte,intcmd,biosprint(intint

<bios.h>#include

biosmemory()*1024);memory\n",ofbytes%dhassystemprintf("This

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

midnight.sinceticksofnumberthereading,When

midnight.
sinceticksHz18.2ofnumbertheiswhichcounter,tickinternalthe=1)cmd(setsor=0)cmd(readsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

status.printerThe

returned.isportportparallelofstatusThe
2=command

initialized.andresetisportportParallel
1=command

.portportparalleltosentis
0=command
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

Description

Syntax

bsearch

brk

blinkvideo

*celem));voidconst*ckey,void(*ptf)(constintsize,size_t
num,size_t*base,voidconst*key,void(const*bsearchvoid

<stdlib.h>#include

memory\n");printf("no
(brk(old_brk+1000))if

errno

malloc

*ptr);brk(voidint

<unistd.h>#include

0040h:0065h

intensevideo

MSB

blinkvideo(void);void

<conio.h>#include

.sizesizeofeachelements,numcontainsandbaseaddressatbeginsarrayThe

key.thematcheselementtheifzeroandend,thetocloserisitifpositivearray,theofbeginningthe
toelementthethancloseriskeytheifnumbernegativeareturnmustfunctionThis.celemasarraytheofelements

theofonetopointeraandckeyaskeytheitpassingandptffunctionprovidedthecallingbydeterminedismatch
Akey.giventhe"matches"thatvalueforlookingvaluestheonsearchbinaryaperformvalues,ofarrayanGiven

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.thetosetisnot.if-1changed,wasbreaktheifZero

function.thethrough
transparentlydoneisthisNormally,.ptrforvalueslargerspecifyingbymemorymoreforasksprogramTheoccur.

tofaultacausewillreferenced,ifthat,addressfirsttheisThisprogram.theforthechangesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

displayed.bewillcharactersblinkingdefault),(the1it’sifstate:currenttheindicatesareaBIOSthe
inatbytetheof5bitbutbit,thisofstatuscurrentthegettofunctionBIOSnoistherethatNote

effect.oppositethehas)intensevideo
See(functioncompanionTheblink.willset,byteattributetheof7bitwithscreenthetowritten

charactereveryfunction,thistocallaAftercharacters.blinkingdisplaytobitthatsetsfunctionThis8).usualthe
toopposedascolorsbackground16forallowing(thusbrighttocolorbackgroundthechangeorblinkcharacterthe

makeeithercanitdisplays:VGAandEGAoneffectspossibletwohasbyteattributecharactertheof)(7Bit

-  Page 29  -



…

…
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Description
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Example

Portability

ValueReturn

Description

Syntax

Example

Portability

calloc

bzero

size);size_tnum_elements,*calloc(size_tvoid

<stdlib.h>#include

bzero(foo,100);
foo[100];char

length);int*pointer,bzero(voidvoid

<string.h>#include

match->b);printf("4->%d=n",
compare);sizeof(q),100,qlist,bsearch(4,=*matchq

qlist[100];q

}
*)elem)->a;((q-*)key*(intreturn

{
*elem)void*key,compare(voidint

q;}
b;a,int

{structtypedef

free.callsjustitalso;pointerthefreeto)cfreeSee(cfreeusemayYou

heap.
thetoreturnedbecanmemorythethatso)freeSee(freetopassedbelatershouldreturnedpointerThezeros.all

toinitializedisreturnedmemoryThe.sizesizeofobjectsnum_elementsformemoryenoughallocatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

zeros.lengthwithfilledispointeratdataThe

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.NULLelsekey,thematchesthatelementthetopointeraReturns
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Syntax
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ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

cfgetispeed

ceil

cbrt

*termiosp);termiosstruct(constcfgetispeedspeed_t

<termios.h>#include

x);ceil(doubledouble

<math.h>#include

errno
EDOMerrnoNaNNaN

1./3.)
,xpow()xcbrt(

x);cbrt(doubledouble

<math.h>#include

cfree(x);
sizeof(Complex));calloc(12,=*xComplex

NULL

implementation.
thisbyignoredisvaluebaudrateinputthethatandonly,consolehandlesemulationtermiosthethatNote

supports.itvaluesbaudratetheandstructurethisabout
detailsmorefor,functionsTermiosSee.termiospstructuretheinstoredspeedlineinputthegetsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.xtoequalorthangreatervalueintegersmallestThe

.xtoequalorthangreaterintegersmallestthecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.settingwithoutunchanged,returnedarearguments
Infinite.tosetisandisvaluereturnthe,isxofvaluetheIf.xofrootcubeThe

.
calltothancalltoaccuratemoreandfasterisIt.xofrootcubethecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

available.ismemorymorenoiformemory,thetopointerA
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ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

cfree

cfmakeraw

cfgetospeed

*pointer);cfree(voidvoid

<stdlib.h>#include

*termiosp);termios(structcfmakerawvoid

<termios.h>#include

*termiosp);termiosstruct(constcfgetospeedspeed_t

<termios.h>#include

None.

heap.theto)callocSee(callocbyallocatedmemorythereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosthe
thatNoteonly.compatibilityforprovidedisItmode.rawfortermiospbyspecifiedstructurethesetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.for-1(speed_t)success,onspeedlineoutputThe

implementation.
thisineffectnohasvaluebaudratethethatandonly,consolehandlesemulationtermiosthethatNote

supports.itvaluesbaudratetheandstructurethisabout
detailsmorefor,functionsTermiosSee.termiospstructuretheinstoredspeedlineoutputthegetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.for-1(speed_t)success,onspeedlineinputThe
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

cfsetspeed

cfsetospeed

cfsetispeed

speed);speed_t*termiosp,termios(structcfsetspeedint

<termios.h>#include

speed);speed_t*termiosp,termios(structcfsetospeedint

<termios.h>#include

speed);speed_t*termiosp,termios(structcfsetispeedint

<termios.h>#include

cfree(x);
sizeof(Complex));calloc(12,=*xComplex

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosthethatNoteonly.compatibility
forprovidedisIt.speedtotermiospstructuretheinstoredspeedlineoutputandinputthesetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

implementation.
thisineffectnohavevaluesbaudratethethatandonly,consolehandlesemulationtermiosthethatNote

supports.itvaluesbaudratetheandstructurethisaboutdetails
morefor,functionsTermiosSee.speedtotermiospstructuretheinstoredspeedlineoutputthesetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

implementation.
thisineffectnohavevaluesbaudratethethatandonly,consolehandlesemulationtermiosthethatNote

supports.itvaluesbaudratetheandstructurethisaboutdetails
morefor,functionsTermiosSee.speedtotermiospstructuretheinstoredspeedlineinputthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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NoteImplementation

Portability

ValueReturn

Description

Syntax

Portability

_check_v2_prog

chdir

cgets

fd);int*program,char*_check_v2_prog(const_v2_prog_typeconst

<sys/system.h>#include

perror("/tmp");
(chdir("/tmp"))if

errno

*new_directory);charchdir(constint

<unistd.h>#include

gppconio_init

*_str);*cgets(charchar

<conio.h>#include

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.ifsetandnonzeroelseexists,directorynewtheifZero

changed.
isdrivecurrentthefordirectorycurrenttheelsedrive,thattosetisdiskcurrenttheandchangedisdrivethat

fordirectorycurrentthespecified,isletterdriveaIf.new_directorytodirectorycurrentthechangesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

read.characterfirstthetopointerA

read.characterfirsttheischaracterthirdTheread.charactersofnumbertheis
charactersecondthereturn,Onbuffer.theofsizetheischaracterfirstThebuffer.theofcharacterfirstthepre-fill

mustyouuse,ToTSRs.editingcommand-lineanyofadvantagetakewillThisconsole.thefromstringaGet

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Warning:

Example

Portability

ValueReturn

Description

has_stubinfostubinfo

valid_check_v2_prog

_v2_prog_type;}
*stubinfo;_v1_stubinfo

unused:14;unsigned

*/validisinfostubinfothenonzeroWhen/*has_stubinfo:1;unsigned

*/validisinformationtheallnonzerowhenOnly/*valid:1;unsigned

0x04_V2_EXEC_FORMAT_UNIXSCRIPTdefine#
0x03_V2_EXEC_FORMAT_EXEdefine#

0x02_V2_EXEC_FORMAT_STUBCOFFdefine#
0x01_V2_EXEC_FORMAT_COFFdefine#

0x00_V2_EXEC_FORMAT_UNKNOWNdefine#
*/formatexecutableanWhat/*exec_format:4;unsigned

0x02_V2_OBJECT_FORMAT_PE_COFFdefine#
0x01_V2_OBJECT_FORMAT_COFFdefine#

0x00_V2_OBJECT_FORMAT_UNKNOWNdefine#
*/formatobjectanWhat/*object_format:4;unsigned

version;}
v;}

*/DJGPPofversionmajorThe/*major:4;unsigned
*/DJGPPofversionminorThe/*minor:4;unsigned

{struct
*/exeCOFFthatcreatedDJGPPofversionThe/*version:8;unsigned

{union
{structtypedef

_v1_stubinfo;}
buffer[0];charunsigned

go32[16];char
struct_length;int
magic[16];char

{structtypedef

sys/system.h_v2_prog_type

_check_v2_progfdprogramNULL

_check_v2_progprogram
fdprogramNULL

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

nonzero.iswhenonly,validisitstruct,abovetheofmembertheforissameThe

valid.isstructtheininformationothertheallthatsure
becanyounonzeroisthisifOnly.memberthefirstatcheckshouldyoucallingAfter

structure.thisindatatheofanymodifynotDo

values.knownforstructurethatofmembersdifferentthetesttousedbecanaboveshownmacrosThe

following:thelikeindefinedis

return.onfiletheclosenotalsodoesandhandlethat
usesandinhandlefilevalidapasstohaveyouthen,aspassyouWhen

.byclosedandopenedisbynamedfilethethenignored),is
casethis(inaspointernotawithfunctionthecalltoisOnepoints.entrydiffernttwopovides

functionThisthings.otherand/orexecutablesoftypesknownvariousforprogramgivenachecksfunctionThis
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Description

Syntax
chmod

S_IWGRP

S_IRGRP

S_IWUSR

S_IRUSR

mode);mode_t*path,charchmod(constint

<sys/stat.h>#include

}
0;return

}
prepended\\n");loaderstubahas’foo’"Filefprintf(stdout,

{
_V2_EXEC_FORMAT_STUBCOFF)==(type->exec_formatif

executable\\n");2.xxDJGPPvalidais’foo’"Filefprintf(stdout,

}
3;return

2.xx\\n");DJGPPfromnotis’foo’"Filefprintf(stderr,
{

2)!=(type->version.v.majorif
*/2notisversionmajorThe/*

}
2;return

format\\n");COFFinnotis’foo’"Filefprintf(stderr,
{

_V2_OBJECT_FORMAT_COFF)!=(type->object_formatif
*/executableV2abetovalidisformatCOFFtheonlyCurrently/*

}
1;return

up.\\n");Giving’foo’.filethechecknot"Couldfprintf(stderr,
{

(!type->valid)if
*/wrongsomethingwasThere/*

-1);("foo",_check_v2_prog=type
*/argumentsecondtheas-1usecanwename,validapassweSince/*

*type;_v2_prog_typeconst

{
main()int

<sys/system.h>#include
<stdio.h>#include

group.theforreadablefiletheMake

owner.theforwritablefiletheMake

owner.theforreadablefiletheMake

following:theofmoreoroneofcombination
abecanmodeofvalueThefile.specifiedtheofwrite-only)or(writablemodethechangesfunctionThis

following:thelikecodeusecanyoustructtheinreturnedinformationtheuseTo
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

chown

_chmod

group);intowner,int*file,charchown(constint

<unistd.h>#include

_chmod()

_chmod

redirectors)networksomeby(usedReservedxx......
Archive..1.....
Directory...1....

LabelVolume....1...
System.....1..
Hidden......1.
Read-only.......1

76543210
MeaningBit

_chmod()

mode);mode_tfunc,int*filename,char_chmod(constint
<io.h>#include

S_IWUSR|S_IRUSR);chmod("/tmp/dj.dat",

S_IR*

S_I*OTHS_I*GRP

S_I*

S_IWOTH

S_IROTH

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.ofcasein-1orsucceded,itcaseinbyteattributeitsreturnsexists,filetheIf

names.filelongsupportto
21h,Interruptof0x7143functioncallsavailable,is)LFN_use_lfn,See(APILFNthewhereplatformsOn

follows:asdefinedarebitsattribute
Theattributes.gettingwhenoptionalisargumentthirdThefail.willcalltheelseor,1=funcwithcalledis

when0bealwaysmustbitsattributevolumeanddirectorythethatNote.modeinspecifiedassetare
fileaofattributesthethen1,isfuncIffile.aofbyteattributeanreturnswhich0x4300,=AXwithcalledisDOS

then0,isfuncIf0x4300/0x4301.=%ax0x21,intcall,functionchmodMS-DOSthetoconnectiondirectaisThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

nonzero.elsechanged,wasmodetheandexistsfiletheifZero

).ExtensionsSystemFileSee(ExtensionsSystemFilebyhookedbecanfunctionThis

DOS/Windows.onreadablealwaysarefilesbecauseignored,are•

user;thetobelongtoconsidered
arefilesallsoownership,ofconceptnohasDOS/Windowsbecauseignored,areand•

files:regularforignoredareconstantsSome

world.theforwriteablefiletheMake

world.theforreadablefiletheMake

group.theforwriteablefiletheMake
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Syntax

Portability

ValueReturn

Description

Syntax

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__clear_fd_flags

_clear87

cleanup_client

chsize

_clear87(void);intunsigned

<float.h>#include

(void);cleanup_clientvoid

<debug/dbgcom.h>#include

size);longhandle,chsize(intint

<io.h>#include

ENOENTerrno

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

word.statuspreviousThe

flags.exceptionprocessor’spointfloatingtheClears

handlers.signaloriginaldebugger’stherestoresanddebuggee,thebyallocateddescriptorssegment
anyandmemoryconventionalandprotected-modefreesdebuggee,thebyopenleftwerethathandlesfilecloses

descriptors,segmentrestoresItaborted.isorexitsprocessdebuggedthewhencalledtypicallyisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.on-1success,onZero

).ftruncateSee(ftruncatecallsJust

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetsand-1returnsitelseexists,filetheifzeroreturnsalwaysfunctionThis

).ExtensionsSystem
FileSee(ExtensionsSystemFilebyhookedbecanfunctionThisMS-DOS.undernothingdoesfunctionThis

.groupIDgroupandownerIDuserthetofilebyspecifiedfileopentheofownershipthechangesfunctionThis
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Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

clearerr

__clear_fd_properties

clearerr(stdout);

*stream);clearerr(FILEvoid

<stdio.h>#include

__dup_fd_properties__set_fd_properties

fd_properties
fd_properties

fd);__clear_fd_properties(intint

<libc/fd_props.h>#include

__has_fd_properties

flags);longunsignedfd,__clear_fd_flags(intvoid

<libc/fd_props.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.streamfiletheforindicatorserrorandEOFtheclearsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.for0returnsAlways

).__dup_fd_properties
See(and)__set_fd_propertiesSee(seeinformation,moreFor

struct.thebyusedmemory
thereleasesandcleanupperformsfunctionthiszero,becomesitifAnddecremented.isstruct

associatedtheofcountusageThevalid.longernoisfddescriptorfilethewhencalledisfunctioninternalThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

).__has_fd_properties
See(callingbyit,withassociatedpropertieshasfdthatcheckfirstshouldcallerThe

).__set_fd_propertiesSee(descriptorfileawithassociatedbemaythatpropertiessomeareflags
The.fddescriptorfilethewithassociatedflagsthefromflagsflagsofcombinationtheclearsfunctioninternalThis
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Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_close

close

clock

fd);_close(intint

<io.h>#include

close(fd);
O_RDONLY);open("data",=fdint

fd);close(intint

<unistd.h>#include

clock()/CLOCKS_PER_SEC);elapsed\n",havesecondsprintf("%d

clock

clock(void);clock_t

<time.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

nonzero.elseclosed,wasfiletheifZero

._dos_closeSeeuseshouldyouthis,wantdon’tyouIf.ExtensionsSystemFileSeetheby
hookedbecanfunctionThis0x3e.=%ah0x21,intcall,functioncloseMS-DOSthetoconnectiondirectaisThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

closed.alreadyorinvalidwasfdifnonzeroclosed,wasfiletheifZero

closed.isfdwithassociatedfileopenThe

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

tics.ofnumberThe

CLOCKS_PER_SEC.issecondperticsofnumberThezero.returnsitself
which,tocallfirstthesinceactually,time,arbitraryansinceticksclockofnumberthereturnsfunctionThis
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NoteImplementation

Portability

Description

Syntax

NoteImplementation

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

clrscr

clreol

closedir

clrscr(void);void

<conio.h>#include

gppconio_init

clreol(void);void

<conio.h>#include

*dir);closedir(DIRint

<dirent.h>#include

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

screen.entiretheClear

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

line.ofendtoClear

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

invalid.isdirifnonzerosuccess,onZero

).opendirSee(opendirbyopeneddirectoryaclosesfunctionThis
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_conio_gettext

confstr

*_destin);void_bottom,int_right,int_top,int_left,_conio_gettext(intint

<conio.h>#include

path_len);path,confstr(_CS_PATH,
malloc(path_len);=path

0);NULL,(_CS_PATH,confstr=path_len

path_len;size_t
*path;char

EINVALerrno

off_tlongint
_CS_POSIX_V6_ILP32_OFF32_LIBS

off_tlongint
_CS_POSIX_V6_ILP32_OFF32_LDFLAGS

off_tlongint
_CS_POSIX_V6_ILP32_OFF32_CFLAGS

_CS_PATH

len);size_t*buf,charname,confstr(intsize_t

<unistd.h>#include

gppconio_init

buffer.aintocharactersscreenofblockaRetrieve

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandreturnediszeroinvalid,isnameIf

returned.iszerovalue,definedahavenotdoesbutvalidisnameIf

truncated.isbufthen,lenthangreaterisvaluethisIfreturned.isnull
terminatingtheincludingstringtheholdtorequiredbuffertheofsizeminimumthevalue,definedahasnameIf

returned.isstringthestoretorequiredbuffertheofsizetheandbufintocopiedisnothingzero,islenIf

terminated.nullisresultthe
andbytes-1lentotruncatedisstringthebytes,lenthangreateristerminatornullthepluscopiedbetostringthe

oflengththeIfterminated.nullandbufintocopiedisvaluethatvalue,definedahasnameandzeronotislenIf

types.
andpointer,,,32-bitusingapplicationanbuildtorequiredlibrariesofsettheReturns

types.
andpointer,,,32-bitusingapplicationanbuildtorequiredflagslink-timetheReturns

types.
andpointer,,,32-bitusingapplicationanbuildtorequiredflagscompile-timetheReturns

utilities.POSIXstandardthetopathaReturns

following:theofoneisname.bufinvaluesconfigurationsystem-dependentvariousstoresfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf
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Description

Syntax

NoteImplementation

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

_control87

_conio_kbhit

nearesttoround-RC_NEAR=--------00------
controlrounding-MCW_RC=--------XX------
precisionextended-PC_64=----------11----

precisiondouble-PC_53=----------10----
precisionsingle-PC_24=----------00----

controlprecision-MCW_PC=----------XX----
requiredwasrounding-EM_INEXACT=------X---------

underflow-EM_UNDERFLOW=-------X--------
overflow-EM_OVERFLOW=X---------------

zerobydivide-EM_ZERODIVIDE=-X--------------
operanddenormal-EM_DENORMAL=--X-------------

operationinvalid-EM_INVALID=---X------------
0=fault)internally,

exception(1=handlemasksexception-MCW_EM=XXXX--XX--------

mask);intunsignednewcw,int_control87(unsignedintunsigned

<float.h>#include

gppconio_init

kbhitconio.h

_conio_kbhit(void);int

<conio.h>#include

table:thisinshownandfloat.h,inmacrosbydefinedarewordcontrolx87
theofbitsindividualTheoperation.coprocessorofaspectscertainofcontrolexercisecanyouword,controlthein

fieldsbitclearingandsettingBycoprocessor.maththebymaintainedregister16-bitspecialaiswordcontrolThe

.wordcontrolFPU’stheretrievesandsetsfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsewaiting,iskeyaifNonzero

instead.
functionthisbetoredefinedisfunction)kbhitSee(the,includeyouifthatNotetrue.returns
functionthischaracter,ungetch’danisthereIfkeyboard.theatwaitingischaracteranotorwhetherDetermines

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

1
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not

new

mask

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

cos

EDOMerrnoNaN
NaNPi

x);cos(doubledouble

<math.h>#include

0xffff);(0x033e,_control87
*/operationinvalidexceptexceptions,allmask/*

_control87

MCW_IC

MCW_RC

MCW_PC

FSQRTFDIVRFDIVFMULFSUBRFSUBFADD

PC_64PC_53PC_24
MCW_PC

SIGFPE

MCW_EM

_control87

_control87

+Inf==-Inf-IC_PROJECTIVE=---------------1
+Inf<-Inf-IC_AFFINE=---------------0

affine)always
(obsolete,controlinfinity-MCW_IC=---------------X

zerotowardsround-RC_CHOP=--------11------
+Inftowardsround-RC_UP=--------10------
-Inftowardsround-RC_DOWN=--------01------

.tosetisandis
valuereturnthe,orinfiniteisxofvaluetheIf).thanmoreismantissatheofbiteachlargethatarguments

for(since1isvaluethe,2^63toequalorthangreaterbutfiniteisxofvalueabsolutetheIf.xofcosineThe

radians).ingivenbeshould(whichxofcosinethecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

word.)
controlthereturnswhichlibraryCBorlandthefromwhatfromdifferentisthisthat(Note

word.controlpreviousThe

coprocessors.laterand80387oneffectnohasbitinfinity-controlThe

code.startupDJGPPthebystateround-to-nearesttoSetinstructions.arithmeticaffectsonlyItrounding.theof
+Inf)or(-Infdirectionandchop)or(roundtypethecontrols11)and10(bitsfieldrounding-controlThe

code.startupDJGPPthebymantissa64-bitfull-precisiontheusetosetisfieldThe

instructions.FPoftimeexecutionthedecreasewillprecisiontheLowering
instructions.and,,,,,theaffectonlyandstandard745IEEE

thewithcompatibilityforiscoprocessortheoffeatureThisrespectively.mantissa,64-bitand53,24,toprecision
thesetand,,valuesThenumbers.FPtheofmantissatheinbitsprecisionofnumber

theselectingbycoprocessortheofprecisioninternalthecontrols9)and8(bitsfieldprecision-controlThe

exceptions.FPallmaskscodestartupDJGPPdefault,By

overflows).resultthewhenorzero,bydivisionofcase
thein(e.g.,infinityorunderflow),ofcase(inresultdenormalizednumber),negativeaofrootsquareacompute

toattemptyouwhen(e.g.,Not-a-Number,NaNassuchresults,specialgeneratewillitthatmeansthatgeneral,In
coprocessor.thebyinternallyhandledbewillexceptionmaskedAdelivered).betosignalcausesnormally

(whichexceptionFPangeneratenotwilliti.e.,masked,bewillexceptioncorrespondingtheset,isbitcertain
aifis,That.exceptionthedefinewordcontroltheofbits)6low-order(thebitsexceptionThe

it.changingwithoutwordcontroltheofvaluecurrenttheretrievesmaskfor
valuezeroausingThus,word.controlFPU’stheinchangednotaremaskinbits(zero)resettocorrespondwhich

Bitsset.shouldwhichword,controlFPU’stheinbitsametheofvaluenewthespecifiesnewcw
inbitcorrespondingthe1),to(equalssetisthatmaskinbiteachForvalues.whattoandset,beshouldword

controlFPU’stheofbitswhichdeterminetotogethervariablesmaskandnewcwofvaluetheuses
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relative

Syntax

NoteImplementation

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Accuracy

Portability

cputs

cprintf

cosh

gppconio_init

printf

...);*_format,charcprintf(constint

<conio.h>#include

errno+InfERANGE
errnoInfdouble

EDOMerrnoNaNNaN

x);cosh(doubledouble

<math.h>#include

libm.acos-lm

Pi/2double

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

call.cprintfindividualeachofsizetheonlimit2048-byteacurrentlyisThereattributes.
textandborderswindowconsiderationintotakingconsole,thethroughprintsbut),printfSee(Like

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

changed.notisand,isresulttheinfinity,negativeaorpositiveaeitherisxIf.
tosetisandisvaluereturnthe,aoverflowwouldresultthethatlargesoisxofvalue

theIf.tosetisandisvaluereturnthe,aisxofvaluetheIf.xofcosinehyperbolicThe

.xofcosinehyperbolicthecomputesfunctionThis

slower.times
threeaboutisbutreduction,argumentelaboratedoeswhichfromofversiontheuseandwith
linkarguments,suchforaccuracyhighpreservetoneedsprogramyourifbutgood;verystillisaccuracy

absolutethezero,iscos(Pi/2)Sincecomputations.FPUinternaltheinprecisionoflosstodueworse,times
manybecanaccuracyrelativethemultiples,odditsandtocloseveryargumentsforHowever,.

aforprecisionmachinethetocloseiswhich,1.7*10^(-16)aboutisaccuracyrelativefunction’sthisgeneral,In

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Example

Portability

ValueReturn

Description

Syntax

NoteImplementation

Portability

ValueReturn

Description

_creat

creat

_creat

_creat

attrib);int*path,char_creat(constint

<io.h>#include

close(fd);
1024);buf,write(fd,

S_IRUSR|S_IWUSR);creat("data",=fdint

S_IWUSR

mode);mode_t*filename,charcreat(constint

*/definitionsmodefor/*<sys/stat.h>#include
<fcntl.h>#include

gppconio_init

*_str);charcputs(constint

<conio.h>#include

names.filelongsupportto
21h,Interruptof0x716Cfunctioncallsavailable,is)LFN_use_lfn,See(APILFNthewhereplatformsOn

0x6c00=%ax0x21,intfunctioncallslateror7.0versionDOSOn7.0.than
earlierDOSofversionson0x3c,=%ah0x21,intcall,functioncreatMS-DOSthetoconnectiondirectaisThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onnumbernegativeaor0,>=descriptorfileA

set.havenot
doesmodeifread-onlycreatedbewillitexist,notdoesfiletheIffails.functionthecasewhichinread-only,is

itunlesssize,zerototruncatedisitexists,filetheIfwriting.foritopensandfilegiventhecreatesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.onZero

updated.ispositioncursorTheconsole.theontostringthePuts
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Syntax

Portability

ValueReturn

_creatnew

(40h)SH_DENYNO

(30h)SH_DENYRD

(20h)SH_DENYWR

(10h)SH_DENYRW

(00h)SH_COMPAT

<fcntl.h>

FA_DIRECFA_LABEL

(4)FA_SYSTEM

(2)FA_HIDDEN

(1)FA_RDONLY

<dir.h>

_creat_creatnew
_creat

flags);intattrib,int*path,char_creatnew(constint

<io.h>#include
<dir.h>#include
<fcntl.h>#include

_dos_creatnew_dos_creat

mode.compatibility
infiletheopeningfromprocessesotherpreventsbutprocesses,otherbyaccesswriteandreadAllows

processes.otherbyaccessreadDenies

processes.otherbyaccesswriteDenies

processes.otherbyaccesswriteandreadbothDenies

times.ofnumberany
filethefromreadandfiletheopentoprocessotheranyallowswhichmode,compatibilityinfiletheOpens

parentheses):
ingivenarevaluesnumeric(associatedthisforusedbecan,ondefinedmacros,followingThesystem.

operatingthebyhandledisfilethehowofdetailsfinetheandmodesharingthecontrolsflagsargumentThe

DOS.byignoredare)and(bitsOther

files.listwhichcommandsthetooptionsspecial
useyouunlesslistingsdirectoryinappearnotwillfilesSuchset.bitsystemthewithcreatedisfileThe

files.listwhichcommandsthetooptionsspecial
useyouunlesslistingsdirectoryinappearnotwillfilesSuchset.bithiddenthewithcreatedisfileThe

set.bitread-onlythewithcreatedisfileThe

parentheses):inappearvaluesnumericassociated(thefilecreatedtheofattributesthecontrol
tousedbecan,ondefinedmacros,followingTheset.bewillattributesadditionalnon-zero,isattrib

If(00H).attributenormalthegivenusuallyisfileThe.attribbydeterminedarefilecreatedtheofattributesThe

.)_creatSee
seecontents,theiroverwritesandfilesexistingopenscontrast,(Infails.exists,filenamed

theIfexist.alreadydidn’titifonlybutdoes,likeit,opensandpathbygivenfileacreatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1elsedescriptor,filenewThe

)._dos_creatnewSee(or)_dos_creatSee(useshould
youthis,wantdon’tyouIf).ExtensionsSystemFileSee(ExtensionsSystemFilebyhookedbecanfunctionThis

mode.binarytosetisfileThe

works.plainlyitmodeDOSplainInenabled.isLFNiffilesbigthesecreateyou
letsonlywhichbugahas98WINDOWSthatNotesupported.are2^32-2toupsizesfilesystemsfileFAT32On

-  Page 47  -



Syntax

Portability

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__crt0_load_environment_file

__crt0_glob_function

crlf2nl

*_app_name);__crt0_load_environment_file(charvoid

<crt0.h>#include

__crt0_glob_function__crt0_glob_function

__crt0_glob_function

*_argument);**__crt0_glob_function(charchar

<crt0.h>#include

len);ssize_t*buf,crlf2nl(charsize_t

<io.h>#include

_dos_creatnew

_creatnew

_creatnew

O_WRONLYO_RDONLY
_creatnew

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0.returnsalways
thataprovideexpansion,disableTolibrary.Cthefrom

defaultthebystylePOSIX.1theinexpandedbewillwildcardsprovided,isfunctionexpandernoIf

nonzero.isitifpointerreturnedthe
freewillcodestartupTheoccur.willexpansionnoif0orvalues,expandedtheoflistareturnshouldItfunction.

adefineshoulditfunction,expansionwildcardaprovidetowishesapplicationtheIf

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.arebuffertheinremainingcharactersofnumberThe

.bufgiventhefromcharactersCtrl-MremovesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1elsedescriptor,filenewThe

instead.)_dos_creatnewSee(useshouldyouthis,wantdon’tyou
If.ExtensionsSystemFileSeeindescribedashandlers,ExtensionsFilesystemthebyhookedbecanfunctionThis

mode.binarytosetisbyreturnedhandlefileThe

later.)and
4.0DOSbysupportedonlyis6C00hfunctionsince,flagsofvaluetheignoreswhichcalledis5B00hfunction3.x,

versionDOS(Onotherwise.6C00hsupported,arenamesfilelongwhen716ChfunctionDOScalls

etc.).,,(flags
ofnibblelowertheinbitsanyignoreswriting;andreadingbothforopenalwaysisfilethethatNote
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_crt0_startup_flags

__crt0_setup_arguments

@gcc.rf
_CRT0_FLAG_DISALLOW_RESPONSE_FILES

argv[0]C:
_CRT0_FLAG_DROP_DRIVE_SPECIFIER

argv[0].exe
_CRT0_FLAG_DROP_EXE_SUFFIX

argv[0]
_CRT0_FLAG_USE_DOS_SLASHES

argv[0]argv0
argv[0]

_CRT0_FLAG_PRESERVE_UPPER_CASE

...;=_crt0_startup_flagsint

<crt0.h>#include

__crt0_setup_arguments_function

argvargc

__crt0_setup_arguments(void);void

<crt0.h>#include

DJGPPdjgpp.env

unexpanded.remainsargumentthatexist,notdoesfiletheifthatNotearguments.createto
usedarefilesresponsetheofcontentstheset,notIfexpanded.notare)(e.g.filesresponseset,If

remains.specifierdrive
theset,notIfpresent).(ifofbeginningthefromremovedis)(e.g.specifierdrivetheset,If

remains.
suffixtheset,notIf.ofcomponentnamefilethefromremovedissuffixtheset,If

slashes.unix-style
withreplacedareslashesreverseallset,notIf.inpreservedare(dos-style)slashesreverseset,If

affected.notisofpartthatofcasethepresent,isstructurestubinfotheinfieldtheifthat
Notecase.lowertomappedarecharactersallset,notIfwas.itcasewhateverinleftisset,If

program.particularatoenvironmentstartupthetailortousedbecan
Thisbegins.programthewhendonot)will(orwillcodestartupthewhatdeterminetousedbecanvariableThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.__crt0_load_environment_fileSee

filesystems).LFN(onwhitespaceembeddedhavewhichfilenameswithexpansionwildcardusecould
yousoisThisexpanded.themhavestillandwildcardsincludedoesn’tthatargumenttheofpartaquotecanyou),
or(quotesinsidewildcardsexpandwilldefaultthesincethatNote

nothing.doesthatfunctionthisofversionaprovidingbyimage
programtheofsizethereducecanprogrammerthearguments,theseusenotdoesmain()If).and

(usuallymain()topassedargumentstwotheprovidetorequiredworkthealldoeslibc.a,byprovidedfunction,This

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.__crt0_setup_argumentsSee

nothing.doesthatfunction
thisofversionaprovidingbyimageprogramtheofsizethereducecanprogrammerthevariables,environment
usenotdoesapplicationtheIfvariable.environmentthebygivenispathnamefullwhose

filethefromvariablesenvironmentadditionalloadtorequiredworkthealldoeslibc.a,byprovidedfunction,This
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NULL

FNCASE

_fixpathgetcwd

_CRT0_FLAG_PRESERVE_FILENAME_CASE

sbrksbrk

_CRT0_FLAG_LOCK_MEMORY

sbrk
_CRT0_DISABLE_SBRK_ADDRESS_WRAP

sbrk

sbrk
sbrk

_CRT0_FLAG_UNIX_SBRK

sbrk
sbrk

sbrk(0)
sbrk

_CRT0_FLAG_NONMOVE_SBRK

LFN

_CRT0_FLAG_NO_LFN

_CRT0_FLAG_NMI_SIGNAL

_CRT0_FLAG_NULLOK

_CRT0_FLAG_NEARPTR

0xdeadbeef
_CRT0_FLAG_FILL_DEADBEEF

sbrk
_CRT0_FLAG_FILL_SBRK_MEMORY

redirsystem
argv[]\"’

_CRT0_FLAG_KEEP_QUOTES

._preserve_fncaseSee,variableenvironmenttheofvaluetheoverridesflagThis

doing!areyouwhatexactlyknowyouifonlyUseprograms.Unix-born
manybreakwillanduglybothiswhichupper-case,inappearwillsystemsMSDOSonfilenamesALL

set,isflagthiswhenthatNoteothers.and,‘readdir’,assuchfunctionsbylower-case
toconvertedaresystemsLFNonfilenames8+3DOS-styleandfilesystemsMSDOS8+3onfilenames

allreset,Whenentry).directorytheinfoundasexactlyfilenamesthereturnalwayswhichfindfirst/findnext
(exceptdirectoriestraversethatfunctionsinconversionsletter-casefilenamealldisablesset,If

determine.toimpossible
islocationandsizeblockmemorythesincememoryalllocktodifficultbecanitzones,memorymultiple

usesWhenexecution.duringclearedorsetbemaybitThisfail.maylockingtheso’ed,
isitafterlockedismemoryThesize.imagesmallrelativelyaincodesinterrupthardwareextensiveusing

ifusefulbemayandmemory,virtualdisableseffectivelyThisallocated.isitasmemoryalllocksset,If

cleared.benever
shouldbutsetbecanbitThisprotection.memorybetterandlayoutspacememorynormalmorearetain

toitrequiredon’twhichsystemsotheronsetmanuallybemayItit.requirewhichsystemsNTWindows
onsetautomaticallyisbitThisaddress).baseCS/DSthebelowaddresses(ataccesstowrapaddressrequire

wouldwhichDPMIbyreturnedarewhichblocksmemory(ignore)discardshouldnon-moveset,If

releases.libcdifferentinchangemaydefault
thesinceflag,previoustheorthiseithersetshouldyoubehavior,specificarequiresprogramyourIf

memory.virtualQDPMIwithproblemscausemayandpointers,
nearinterrupts,hardwarewithusedbenotshouldmodeThisexpectations.Unixwithcompatible

mostthebetoupsetismemoryoflayoutthethatsoblocksmemoryresizesalgorithmtheset,If

.callmightwhichroutineanyafteritreloadtoneedingwithoutcomputed
becanmemoryDOS/Videotopointerconstantasincepointers,nearwithusefulisflagThisbehavior.

aboutassumptionsotherwithprogramsandvalueswithproblemscausemayThischange.not
doesCS/DS/SSofbasethesuremakeswhichblocksmemoryDPMImultipleusesalgorithmtheset,If

.variableenvironmenttheofvaluetheoverridesflagthisthatNoteDOS.forspecifically
writtenprogramsonformatnamefileonassumptionsprogramaroundworktoneededbemightThis

them.supportwhich9X)Windowsas(suchsystemsonevenfunctionsnamefilelongofusagedisableset,If

decide.Youcode.moderealtothroughpassandaloneNMIsleavetoisDefaultup.waketoitusewhich
boxes"green"andlaptopswithproblemscausemayThiscode.exceptioninNMIofcaptureenabledset,If

all).atcontrolledbecanit(ifprotectionpointerdisableset,If

limits.selectorhugesuchdisallowwhichDOSEmu,andNTonignoredsilently
isflagThisdata.youroutwipeormachinethecrashmaypointersbadandprotectionmemorydisables

WARNING,memory.other)(andDOStopointersnearofuseallowswhich4GBtolimitDSsetset,If

problems.memoryuninitialized
debuggingforusefulespeciallyisThiszero.withfillelse,with(above)memoryfillset,If

applications.somebreakswhichthere,
inbeenhavetohappenswhatevergetsmemorynot,Ifvalue.constantawithmemory’dfillset,If

caller.thebypassedwasitasexactlylinecommandoriginalthegettowant
youifneededbeonlyshouldandprogram,thebyusedisThis.viaandDOSbypassed

linescommandprocessingwhenelementsinretainedbewilland,,charactersquotetheset,If
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ctime

ctermid

cscanf

asctime(localtime(cal))

*cal);time_t*ctime(constchar

<time.h>#include

*s);*ctermid(charchar

<unistd.h>#include

gppconio_init

getche
scanf

...);*_format,charcscanf(constint

<conio.h>#include

time.theofrepresentationasciiThe

.localtimeSee.asctimeSee.
toequivalentisThis.calintimetheofrepresentationASCIIanreturnsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.sbypointedbufferto"con"copiesOtherwise,"con".stringstaticinternaltopointerreturnsnull,issIf

"con".alwaysisthisMS-DOS,Underdevice.terminalcurrenttheofnamethereturnsfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stored.fieldsofnumberThe

).getcheSee(byreadischaracterEachlibrary.theby
andDOSbybothbufferingavoidingdirectly,deviceinputstandardthefromreadsitbut),scanfSee(Like

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Portability

delline

delay

gppconio_init

delline(void);void

<conio.h>#include

*/second1/5fordelay/*delay(200);

1ahint15hint

delay

15hint

msec);delay(unsignedvoid

<dos.h>#include

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

up.scrollitbelowlinesdeleted;isoniscursorthelineThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

coordinated.
betoappearnotdoesticDayOfTimeandPITUnfortunatelyuses.currentlydelaythanresolutionhigherofsource

aisandworksTimerIntervalProgramabletheXPand2000WindowsOnXP.and2000Windowsonmilliseconds
27aroundtodelaytheofaccuracythelimitsThissecond.pertimes18.2occurswhichTickDayOfTimethe

usesfunctiondelaytheXPand2000WindowsUndermillisecond.54.9isresolutiondelayXPand2000Windows

length.delaytheinaccuracylowerhasmethodThissystems.operatingtheseon
insteadusedis.supportnotdowhichXPand2000Windowsassuchsystems,operatingSome

key.anypresspausetheexittoXPand2000WindowsOnbug.thishavenottoknown
are9Xand3.XWindowsandDOSPlain.tocalltheduringpressediskeythewhensessionDOS
thehangXPWindowsand2000WindowsWindows/NT,OS/2,assuchDOS,emulatethatsystemsoperatingSome

it.needmightthatprogramsothertoCPUthe
relinquishtofunctiondelaytheusesItmilliseconds.msecforpausetoprogramthecausesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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dirname

difftime

_detect_80387

"."
:.x

malloc

*fname);char(constdirname*char

<unistd.h>#include

t0);difftime(t1,=elapsed
time(&t1);
do_something();
time(&t0);

elapsed;double
t0;t1,time_t

t0);time_tt1,difftime(time_tdouble

<time.h>#include

coprocessor\n");ahaveprintf("You
(_detect_80387())if

_detect_80387(void);int

<dos.h>#include

letter.driveawithoutorwithdirectory,rootaisitunless
result,thefromremovedareslashesTrailingreturned.bewillslashes,anynorletterdrivetheneitherincludes

fnameIfletter.drivetheisxwherereturnwillfunctiontheslashes,nobutletterdriveaincludesfname
If.fnameinbackslash)orforward-(eitherslashrightmosttheincludingnotbuttoupeverythingispartdirectory
The.callingbyallocatedbufferatocopiedfnameargumenttheofpartdirectorythereturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

seconds.ofnumberThe

.t1tot0fromseconds,intime,indifferencethereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.if0present,iscoprocessoraif1

emulation.ofexistencethetoduecoprocessor,
awithoutevenworkwillcodefloating-pointthatNotepresent.iscoprocessornumericawhetherDetects
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div

disable

div_t;}
rem;int
quot;int

{structtypedef

denominator);intnumerator,div(intdiv_t

<stdlib.h>#include

enable();
(ints_were_enabled)if

...stuffsomedo...
disable();=ints_were_enabled

ints_were_enabled;int

disable(void);int

<dos.h>#include

PATH_MAX)));(0,(getcwddirname
%s\n",isdirectorycurrentofparent("Theprintf

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.aredivisiontheofresultsThe

follows:asistypereturnThe.denominatorbydividednumeratordivisiontheofremainderandquotienttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

disabled.alreadyweretheyifzerocall,thisbeforeenabledbeenhadinterruptstheifnonzeroReturns

.enableSee

interrupts.disablesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.NULL
aisfnameormemory,freeenoughnotthere’seitherofpointerNULLaorstorage,malloc’edinpartdirectoryThe
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__djgpp_map_physical_memory

__djgpp_exception_toggle

EACCESEINVALerrno

__dpmi_map_device_in_memory_block

EINVAL
errno

phys_addr);longunsigned
num_bytes,longunsigned*our_addr,__djgpp_map_physical_memory(voidint

<dpmi.h>#include

__djgpp_exception_toggle();
system("myprog");
__djgpp_exception_toggle();

__djgpp_exception_toggle(void);void

<sys/exceptn.h>#include

}-1+13,{=-3)div(-40,
}-1-13,{=+3)div(-40,
}+1-13,{=-3)div(+40,
}+1+13,{=+3)div(+40,

d.rem);d.quot,%d\n",+3x%d=printf("42
3);div(42,=ddiv_t

request.mappingtherejectedserverDPMIthe
iforparameters,inputillegalfortosetbewillfailure,Onfailure.on-1success,on0

specified.pagestheofsubsetaaffectmayroutinethisfailure,onEven

succeed.willcallthisassumenotshouldyousystems,ofrangewide
aonworktoprogramyourForservers.0.9DPMImostonfailwillcallthis1.0,DPMIwithnewserviceDPMI
ais0508HsinceNote:works.functionthishowondetailsfor0508HfunctionondocumentationDPMIConsult

not.does
whilehandles,DPMImultiplespanthatrangesmemoryhandlesproperlyroutineThis

fail.willroutinetheand
tosetbewillpage-aligned,notaretheyIfpage-aligned.bemustphys_addrand,num_bytes,our_addr

program.callingtheofspaceaddresstheintobuffer,framelinearaassuchmemory,devicemaptoisroutine
thisofusecommonOneaddresses.specifiedtheovermemoryphysicalofrangeamaptoattemptsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

parent).thetopassedalso
aresignalsthosedefault,(byrunschildthewhilegeneratedsignalshandletowantdon’tyouwhenprogram,childa

spawnsthatfunctionlibraryatocallabemightcasesuchofexampleOnehandling.defaulttheirtoexceptionsthe
restoretemporarilytoneedyouwherefragmentscodethearoundprogram,yourfromitcallalsomayYoustate.

normaltheirtoexceptionstheallofhandlingrestoretoexits,programthewhencalledautomaticallyisfunctionThis
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__djgpp_memory_handle_size

__djgpp_memory_handle_list

__djgpp_memory_handle

__djgpp_memory_handle_size[256];unsignedextern

<crt0.h>#include

}
size=0x%x\n",i,h,a,s);base=0x%xprintf("handle[%d]=0x%x

break;0)!=i&&0==if(a
__djgpp_memory_handle_size[i];=s
__djgpp_memory_handle_list[i].address;=a
__djgpp_memory_handle_list[i].handle;=h

s;a,h,int
{i++)i<256;for(i=0;

<crt0.h>#include

__djgpp_memory_handle_list[256];__djgpp_sbrk_handleextern

<crt0.h>#include

address);*__djgpp_memory_handle(unsigned__djgpp_sbrk_handle

<crt0.h>#include

addresses!\n");physicalmapto("Failedprintf
0x40000000))

16384,(my_page_aligned_memory,(__djgpp_map_physical_memoryif

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

mapping.memoryorprotection
pageDPMIlow-leveldoingareyouunlessneedednotnormallyarevaluesThesestub.thebyallocatedhandle
thetoadditioninsbrk()byallocatedoffsetsrelativeprogramandhandlesmemoryoflistacontainsarrayThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

address.particularawithassociated__djgpp_sbrk_handlethetopointerA

__djgpp_memory_handle_list.theprocesstowayconvenientajustisItpassed.addressthewith
associatedoffsetrelativeprogramandhandlememorythecontainingstructureatopointerareturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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__djgpp_nearptr_enable

__djgpp_nearptr_disable

exec*
spawn*systemmalloc

__djgpp_base_address

}
__djgpp_nearptr_disable();

0x0720;=screen[i]
i++)i<80*24*2;(i=0;for

0xb8000);+*)(__djgpp_conventional_base(short=*screenshort

{
(__djgpp_nearptr_enable())if

__djgpp_conventional_base

__djgpp_nearptr_enable(void);int

<sys/nearptr.h>#include

__djgpp_nearptr_disable(void);void

<sys/nearptr.h>#include

}
size=0x%x\n",i,h,a,s);base=0x%xprintf("handle[%d]=0x%x

break;0)!=i&&0==if(a
__djgpp_memory_handle_size[i];=s
__djgpp_memory_handle_list[i].address;=a
__djgpp_memory_handle_list[i].handle;=h

s;a,h,int
{i++)i<256;for(i=0;

<crt0.h>#include

RISK!OWNYOURATUSEcomputer.yourindatathedestroymayapplicationyourcareful,not
areyouIfproviding.issystemthethatprotectionthealldisableyoupointers,nearenableyouWhenWARNING:

calls.thesebychangedbemayapplicationtheofaddressbaselinearthesincecall,function
or,,,nexttheuntilvalidonlyarepointersnearalgorithm,sbrkUnix-liketheusingIf

well.asregionslinearthoseto
pointernearaobtaintoorderinreturnmightfunctionsDPMIthataddresseslinearotherfromvaluethissubtractcan

Yousegment.dataapplication’stheofaddressbaselinearthecontainsvariableThe

example:Formemory.physicaltheofaddresslineartheto
valuetheaddmustyouso,Ifpointers.nearenabledsuccessfullyhasitifnonzeroreturnwillitfunction,

thiscallyouWhenof.Sortarena.memoryDOStheaccesstousedbetopointers""nearenablesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.__djgpp_nearptr_enableSeeprotection.re-enablesandpointers,neardisablesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

blocks.memorythedumpingareyouunlessneedednotnormallyarevaluesThesestub.thebyallocated
regionmemorythetoadditioninsbrk()byallocatedregionsmemorytheofsizestheoflistacontainsarrayThis
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__djgpp_set_page_attributes

__djgpp_set_ctrl_c

EINVALerrno

attributes);shortunsigned
num_bytes,longunsigned*our_addr,__djgpp_set_page_attributes(voidint

<dpmi.h>#include

__djgpp_set_ctrl_c(1);
(isatty(fileno(stdin)));if

O_BINARY);setmode(fileno(stdin),

SIGQUITSIGINT

SIGINT

_go32_want_ctrl_break

termios

__djgpp_set_ctrl_c

SIGQUITSIGINT
__djgpp_set_ctrl_c

^\^C

setmode

SIGQUITSIGINT

enable);__djgpp_set_ctrl_c(intint

<sys/exceptn.h>#include

is0507HsinceNote:argument.attributestheofmeaningthefor0507HfunctionondocumentationDPMIConsult

fail.willroutinetheandtosetbewillpage-aligned,notaretheyIfpage-aligned.
bemustnum_bytesandour_addrmemory.ofrangeainpagestheforattributespageDPMIthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

altered.notisstatethenegative,isenableargument
theIfenabled.wasitif1disabled,wasitif0call:thebeforegenerationandofstateThe

returns.callthataftercalledbeonlywillhandlersignaltheconsole),thefromreadingwhen
(e.g.,DOScallsprogramyourwhilepressyouifThus,details).morefor,MechanismSignalsignal,See(

modeprotectedinisprogramthewhenseenbeonlywillsignalinterrupttheofeffecttheDJGPP,inthatnoteAlso

it.controltofunction
librarytheusefunction;thisbyunaffectediskeyofeffectthethatNote

.tcsetattrSeeseefunctions,POSIXtheviaeffectssimilargettingFor

it.changedoesn’tbutgeneration,signaltheofstatecurrentthereturnsnegative,isenable
Ifcharacters.normalastreatedarekeysthese,enableinzeroawithitcallyouifpressed;iskeyappropriate

thewhengeneratedbetosignalsandforarrangesit,enableofvaluepositivenon-zero,
awithcalledWhenkeys.QUITandINTRofeffectthedetermineexplicitlyyoulets

themselves.bythemhandleandcharacterotheranyascharactersandthegettowantprogramssomebecause
off,turnedissignalsofgenerationthisreading,formodebinaryinconsoletheopenormode,binarytoreads

consoletheswitchtofunctionlibrarythecallyouwhenHowever,program.yourabortwillhandler,
signalabyuncaughtifwhich,signalsgeneratethesedefaultBykeys.QUITorINTRthepressyouwhenraised

bewill)signalSee(andsignalswhethercontrolswhichbittheresetsandsetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

are.theyifnonzerooravailable,notarepointersnearif0Returns
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__djgpp_set_sigint_key

termios

0x042eSIGINT

SIGINT

0x042e

InsertX.......
keyLockCaps.X......
keyLockNum..X.....

keyLockScroll...X....
keyAlt....X...
keyCtrl.....X..

keyShiftLeft......X.
keyShiftRight.......X

Meaning76543210
Bit

SIGINT

new_key);__djgpp_set_sigint_key(intvoid

<sys/exceptn.h>#include

uncommitted!\n");pagesmaketo("Failedprintf
0))16384,(my_page_aligned_memory,(__djgpp_set_page_attributesif

EACCESEINVALerrno

8-15).bitsinstatuskeyboad0-7,bitsincode(scankeyINTRpreviousThe

.tcsetattrSeeseefunctions,POSIXtheviaeffectssimilargettingFor

versa).vicenot
(butkeylefttheissopressed,iskeyrightthewhenthatpretendshandlerkeyboardbuilt-inDJGPPThe

function.thistopassedisiftrigger
bothwillandthatmeansThis.new_keyinsetexplicitlyisbititsunlesseither,themaffectwon’tkey

rightthekeys;Alt-modifiedandCtrl-affectdoesn’tkeyleftthethatsoupthingssetwillfunctionThis

code).scanzeroahaskeyno(sinceargumenttheaszeropassgeneration,disableTo

04h.isbytestatuskeyboardthepressed,iskeythewhen
and2Eh,iskeytheofcodescanthesince,aspassedbeshouldkeydefaulttheexample,For

function.thisusingkeyINTR
thesetyouwhenhandlerkeyboardDJGPPthebyignoredalwaysarebits4lowerthebutallCurrently,released.

beshoulditmeanszeroapressed;beshouldkeycorrespondingthethatmeansbitsabovetheofanyin1A

defined:arebitsstatuskeyboardthehowHere’sfunction.thiscalland,new_keyof8-15bitsintobytestatus
keyboardrequiredtheand0-7bitstheintokeyINTRnewtheoftheputkey,anotherwithitreplaceTo

key.INTRtheassetisdefault,By.signalthegeneratesthatkeyINTRthechangesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

setting.attributetherejectedserverDPMIthe
iforparameters,inputillegalfortosetbewillfailure,Onfailure.on-1success,on0

specified.pagestheofsubsetaaffectmayroutinethisfailure,onEven

succeed.willcallthisassumenotshouldyousystems,ofrangewide
aonworktoprogramyourForservers.0.9DPMImostonfailwillcallthis1.0,DPMIwithnewserviceDPMIa
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ShiftShift

Ctrl-|Ctrl-\
ShiftShift

CtrlCtrl-\

Ctrl-\
codescan

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

__djgpp_set_sigquit_key

termios

0x042bSIGQUIT

SIGQUIT

\0x042b

InsertX.......
keyLockCaps.X......
keyLockNum..X.....

keyLockScroll...X....
keyAlt....X...
keyCtrl.....X..

keyShiftLeft......X.
keyShiftRight.......X

Meaning76543210
Bit

SIGQUIT

new_key);__djgpp_set_sigquit_key(intvoid

<sys/exceptn.h>#include

*/SIGINT’sgenerateCtrl-gmake/*__djgpp_set_sigint_key(0x0422);

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

8-15).bitsinstatuskeyboad0-7,bitsincode(scankeyQUITpreviousThe

.tcsetattrSeeseefunctions,POSIXtheviaeffectssimilargettingFor

versa).vicenot
(butkeylefttheissopressed,iskeyrightthewhenthatpretendshandlerkeyboardbuilt-inDJGPPThe

function.thistopassedisiftrigger
bothwillandthatmeansThis.new_keyinsetexplicitlyisbititsunlesseither,themaffectwon’tkey

rightthekeys;Alt-modifiedandCtrl-affectdoesn’tkeyleftthethatsoupthingssetwillfunctionThis

code).scanzeroahaskeyno(sinceargumenttheaszeropassgeneration,disableTo

04h.isbytestatuskeyboardthepressed,iskey
thewhenand2Bhisofcodescanthesince,aspassedbeshouldkeydefaulttheexample,For

function.thiswithkeyQUIT
thesetyouwhenhandlerkeyboardDJGPPthebyignoredalwaysarebits4lowerthebutallCurrently,released.

beshoulditmeanszeroapressed;beshouldkeycorrespondingthethatmeansbitsabovetheofanyin1A

defined:arebitsstatuskeyboardthehowHere’sfunction.thiscalland,new_keyof8-15bitsintobytestatus
keyboardrequiredtheand0-7bitstheintokeyQUITnewtheoftheputkey,anotherwithitreplaceTo

key.QUITtheassetisdefault,By.signalthegeneratesthatkeyQUITthechangesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Description
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__djgpp_spawn

__djgpp_share_flags

.btm
.bat.exe.com

SPAWN_EXTENSION_SRCH

spawnve

flags);longunsignedenvp[],*constchar
argv[],*constchar*path,charconstmode,__djgpp_spawn(intint

<process.h>#include

__djgpp_share_flags

0x0040SH_DENYNO

0x0030SH_DENYRD

0x0020SH_DENYWR

0x0010SH_DENYRW

0x0000SH_COMPAT

SHARE.EXE

__djgpp_share_flags
open

fopenopen

...;=__djgpp_share_flagsint

<fcntl.h>#include

*/SIGQUIT’sdisable/*__djgpp_set_sigint_key(0);

.
and,,,extensionsthewithpathfileaforsearch,pathinincludednotisextensionanIf

run:toprogramthefindingofdetailsthecontroltoflagsfollowingtheincludecanflags
passed.isflagsparameteradditionalanthatexcept)spawn*See(likeprogramsotherrunsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.fopenSee.openSee

specific.djgppis
imaginecanyouasandOSs;otherunderexistdoesn’tandspecificDOSareflagsthesecourseOf

deny.No

read.Deny

write.Deny

write.denyandreadDeny

mode.compatibletheThat’s

are:flagsavailableThe

.byaffectedis3.1WindowscomplexitymoreevenaddTo95.Windowsor3.1Windowsuseyou
ifdifferentareresultstheWindowsundertaskstwobyopenedisfilethewhenthatisthinginterestingOnecase.

exacttheondependsbehaviorexactThetasks.moreortwobyortasksamethebyoncethanmoreopenedit’s
whenfileaprotectorsharetoallowTheyreference.DOSanyconsultactflagssharethehowknowdon’tyouIf

djgpp.ofversionsolder
withcompatibilitymaximumensuring0isdefaultbyanddefaultalikejustactsway

thisInuntouched.remainwillflagsthesethencalltheinflagshareanyspecifyyouifButfile.theopento
DOScallsifwhenbitssharingtheforvaluethatusewilllibcvariablethisto0thanothervalueanyassignyouIf

file.aopeningwhen)hence(andbyusedflagssharethecontrolsvariableThis
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Description
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Example

Portability

ValueReturn

_djstat_describe_lossage

__djgpp_traceback_exit

f?stat()

f?stat()
fstat()stat()

_djstat_fail_bits

*fp);_djstat_describe_lossage(FILEvoid

<stdio.h>#include

__djgpp_traceback_exit);signal(SIGQUIT,

SIGQUIT

SIGQUITSIGQUIT

signo);__djgpp_traceback_exit(intvoid

<signal.h>#include

SPAWN_NO_EXTENSION_SRCH);
NULL,args,"/dev/env/DJDIR/bin/gcc.exe",__djgpp_spawn(P_WAIT,

};
0
"hello.c",
"-v",
"gcc.exe",

{=*args[]char

SPAWN_NO_EXTENSION_SRCH

them.clarifyfurtherwillmessagesprintedthebyusedabbreviations
andterminologyofexplanationsSomeself-explanatory.almostareprintsfunctionthismessagesdiagnosticThe

list.mailingDJGPPthetoprinteditdiagnosticsthepostandfunctionthiscallplease,by
returnedresultsstrangeanyhaveeveryouIfversions.DOSfuturethetothemadaptinginandclones)DOS(like

environmentshostileinfunctionsthesedebugginginhelptodesignedisfunctionThisprinted.ismessagewell’’
‘‘all’sanbits,failureanysetdidn’ttocalllasttheIfstderr.)toprintsfunctionthezero,isfp(Ifuse.

tofailedortocalllastthewhichfeaturesDOSundocumentedtheofdescriptionhuman-readable
afpbygivenstreamthetoprintsand)_djstat_fail_bitsSee(variableglobaltheAccesses

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

argument.signoitsasnumbersignalthepassdirectly,calledisfunctionthisWhen

below).examplethe(seeonprogramtheabortingofbehaviorUnixthegettofunctionthisusecanYou

discarded).defaultbyis(raisedisexceptsignalanywhencodesignal-handlingDJGPP
thebydefaultbycalledisItprogram.theabortandtracebackaprintwillwhichhandlersignalaisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.spawn*See

.pathinincludedbealreadymustitextension,anhasfiletheIfsearch.extensionanperformnotDo
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_djstat_fail_bits

fstat
_STFAIL_DEVNO

fstat
_STFAIL_WRITEBIT

_STFAIL_DCOUNT

_STFAIL_LABEL

_STFAIL_HASH

_truename
_STFAIL_TRUENAME

_STFAIL_BADSDA

fstatstat
_STFAIL_OSVER

_STFAIL_SDA

f?statf?stat
_djstat_describe_lossage

_djstat_fail_bits
fstatstat

_djstat_fail_bits;shortunsignedextern

<sys/stat.h>#include

*)0);_djstat_describe_lossage((FILE
&stat_buf))(stat(path,if

fstat()
fstat()

stat()
stat()

number.devicegettofailed

couldn’t.butfile,aofbitaccesswritegettoaskedwas

clone).DOSunsupportedan(probablylargeridiculouslyisreportedSDAofnumberThe

found.waslabelvolumenobutdir,rootaofstamptimetherequestedapplicationThe

name.
itshashingbycomputedwasnumberinodeandunavailable,isfiletheofclusterstartingthethatIndicates

failed.callfunction)_truenameSee(thatIndicates

bogus.betofoundwasSDAtopointerThe

).for2.0thanlessorfor3.10than(lessversionDOSunsupportedanIndicates

failed.callSDAGetthatIndicates

defined:currentlyarebitsfollowingThe

easier.lotaenvironmentunanticipated
aninfailuresdebuggingmakeshouldThis.tocalllastthebysetwerewhichbitstheof
descriptionhuman-readableaprinttocalledbemay)_djstat_describe_lossageSee(

functionThefailed.andusedwaswhichfeaturesingleadescribesbitEachset.bitsitsofsomehavewill
variablethedo,theyIfversion.DOSfutureaorenvironmentincompatiblesomeinfail

couldtheyfeatures,DOSundocumentedondepend)fstatSee(and)statSee(ofoperationproperAs

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

determined.reliablybecouldn’tfileaofcluster
startingthewheneverusedisItfile.eachfornumberinodeuniqueareturningofmethodfall-backthe--Hashing

Novell.tospecificallyrefermessagesfailuresomesoSFT,togetnevertheywayasuchinoperations
fileDOStraps3.xNetWareNovell42h.and57hfunctionsDOSbyreturnedthoselikestamptimeandsizefiles

containsitiftrustedonlyisbyfoundiswhichentrySFTAnhandle.itsgivenfileaoninformation
fullgettoitusesoperations.fileinusedstructure,DOSinternalanother--)TableFileSystem(SFT

SDA.thatinoffsetspecificaatfileourofpathnamethe
findweifonlytrustedisbyfoundSDAtopointerThefile.aofnumber)clusterstartingthe(including

entrydirectoryfullthegettoitusesstructure.DOSinternalanisthis--)AreaDOSSwappable(SDA
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cleared

Syntax

Portability

_djstat_flags

is_exec.c

*.o
_STAT_EXEC_EXT_STAT_EXEC_MAGIC

_STAT_EXEC_MAGIC
fstat

stat

_is_executable
fstatstat

_STAT_EXEC_MAGIC

fstatstatfstatstat
_STAT_EXEC_EXT

st_inofstatstat
_STAT_INODE

_djstat_flags
fstatstat
statstruct

_djstat_flags;shortunsignedextern

<sys/stat.h>#include

fstat
fstat

stat
stat

_djstat_describe_lossage

_STFAIL_SFTNF

_STFAIL_SFTIDX

fstat
_STFAIL_BADSFT

file.inprovidedextensionsoflistthe
debugtowantyouifcombinationabovetheuseonlyTherefore,beginning.theiratsignaturenumbermagic
thehavetheybecauseset,bitexecutetheirhavewillfiles)objectCOFF(e.g.,executablesasflagged

beshouldn’twhichfilessomenot,isbutset,isifthatNote

up.itspeedsignificantlywillsettingbit,accessexecute
aboutcaredoesn’tapplicationyourIffile).everyofbytestwofirstthereadtorequiresit(because
andofpartexpensivemostthefarbyissignaturemagicthefrombitaccessexecutetheComputing

this.forenoughnotisextensionfile-nametheif),_is_executableSee(Usefile).
theofbytestwofirst(thesignaturemagicfrombitaccessexecutethecomputetoandTells

bit.accessexecutetheofcomputationtheupspeedtoextensions,file-namepopularmanyaboutknow
andextension.file-namethefrombitaccessexecutethecomputetoandTells

field.number)(inodethecomputetoandCauses

defined:currentlyarebitsfollowingThe

others.theallsetandneedyouwhichbitstheonly
clearapplication,yourforversionpossiblefastestthegetToperformance.ofpriceaatpossiblyversion,fullaget

automagicallycare,don’twhichapplicationssocleared,arebitsthealldefault,By.is
inbitcorrespondingtheif)fstatSee(or)statSee(bydoneonlyiscomputationsuch

AnyDOS.undercomputetoexpensivearewhichoffieldssomeforbitscontainsvariableThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

caller.toreturned
andtabletheinrecordedinvented,isnumberinodenewaOtherwisenumber.inodesamethegetwillfilegivena

thatensuresthisreturned;istablethefrominodethefound,Ifprocess).lookupthespeedtousedis(hashingearlier
seenfilesoftableainuplookedisfiletheofpathnamefullThedetermined.reliablybecouldn’tfileaofcluster

startingthewheneverusedisItfile.eachfornumberinodeuniqueareturningofmethodfall-backthe--Hashing

Novell.tospecificallyrefermessagesfailuresomesoSFT,togetnevertheywayasuchinoperations
fileDOStraps3.xNetWareNovell42h.and57hfunctionsDOSbyreturnedthoselikestamptimeandsize

filescontainsitiftrustedonlyisbyfoundiswhichentrySFTAnhandle.itsgivenfileaoninformation
fullgettoitusesoperations.fileinusedstructure,DOSinternalanother--)TableFileSystem(SFT

SDA.thatinoffsetspecificaatfileourofpathname
thefindweifonlytrustedisbyfoundSDAtopointerThefile.aofnumber)clusterstartingthe(including

entrydirectoryfullthegettoitusesstructure.DOSinternalanisthis--)AreaDataSwappable(SDA

)._djstat_describe_lossage
See(byprinteddescriptionstheirandbitsabovetheofmeaningtheclarify

furtherwillwhichmessages,printedthebyusedabbreviationsandterminologyofexplanationssomeareBelow

array.SFTtheinfoundnotwasentryfileThe

negative.isPSPprogram’sinTableFileJobinindexSFTThe

DOS.byreportedasstamptimeandsize
filematchdidn’titbecausetrustedbecan’tcontentsitsbut,byfoundwasfilethisforentrySFTAn
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dlerrstatmod

dlerror

dlclose

NULL

(void);*dlerrorchar

<dlfcn.h>#include

dlerror

dlopen

*handle);(voiddlcloseint

<dlfcn.h>#include

_djstat_fail_bits

fstat
_STAT_WRITEBIT

stat
_STAT_ROOT_TIME

_djstat_flags_STAT_DIRSIZE
st_nlink

st_nlink

stat
_STAT_DIRSIZE

1003.2-1992
not1003.1-2001;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

available.ifstringerrortopointererrors,noifReturns

processing.
linkingdynamicduringoccurredthaterrorlasttheoninformationmorewithstringcharacterareturnsfunctionThis

1003.2-1992
not1003.1-2001;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).dlerrorSee(
usingobtainedbecaninformationerrordetailedMorefailure.onvaluenon-zerosuccess,on0Returns

invalid.becomeimagethatinto
pointersallandfreedismemoryThe).dlopenSee(withloadedmoduledynamicaclosesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

required.aretheywhendoneonlyarefailuresreportwhichcomputationssomebecause
set,benotmight)_djstat_fail_bitsSee(inbitsfailuresomebit,asetyouifthatNote

Netware).Novell
ofversionssomeunderonlytreatmentspecialneeds(thisrequiredisbitaccesswritefile’sthatTells

one.isthereifentry,labelvolumeitsfromdirectoryrootofstamptimegettotrytoCauses

.inbit
thesetshouldyoumember,theanddirectoriesofsizeaboutcaredoesn’tapplication

yourIfsub-directories.largewithdirectoriesforespeciallyexpensive,quitealsoiscomputationThis

field.linksofnumber
thesetsandsubdirectoriesofnumberthecomputesAlsoit).withsizedirectorytrueabroughtredirector

networkfriendlysome(unlessentriesitsofnumberthecountingbysizedirectorycomputetoCauses
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Description

Syntax

dlregsym

dlopen

dlerrstatsym

<sys/dxe.h>#include

NULL

RDLD_GLOBALdlfcn.h
RTLD_GLOBALRTLD_xxx

.DXE

dlclosedlsym

mode);int*filename,char(const*dlopenvoid

<dlfcn.h>#include

*symbol);charconst*module,char(const(*dlerrstatsym)voidextern

<sys/dxe.h>#include

*module);char(const(*dlerrstatmod)voidextern

<sys/dxe.h>#include

1003.2-1992
not1003.1-2001;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.onimageloadedtheforhandlefailure,on

them.through
referencesunresolvedthefindtotrywillandthem‘see’willsymbolsunresolvedwithmodulesloadedsubsequently

andpublicmadearemodulethisinsymbolsallmeansflagThecompatibility).Unixfor
indefinedare(othersworksonlywhichofflags,ofcombinationaisfieldmodeThe

).utilsdxe3gen,,dxe3gen,See(dxe3gen
usingcreatedareimagesloadabledynamictheseand,isusedextensiontypicalThe.LD_LIBRARY_PATH

variableenvironmentthebyspecifiedpaththesearchesitelseused,isitpathacontainsfilenameIf

functions.)dlcloseSee(and)dlsymSee(thewithuseforimagethewithassociatedhandlea
returnsandmemoryinto,filenamebytopointedisnamefilewhoseimage,executabledynamicaloadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.nevershouldfunctionThemodule.dynamicfrommissingissymbol
somethatfindsloaderdynamicthewhenlinkingstaticduringcalledbeingisthatfunctionatopointeraisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.
nevershouldfunctionTheexplicitly.function"load_MODULENAME"thecallstartup,atitchecktowantyouIf

late!veryuppopcanerrorthelinkage,staticofnaturedelayedtoduethatNotemodule.missingofbecausefails
linkingstaticwhencalledisthatfunctionatopointeracontainingreplaceable)(e.g.functionatopointeraisThis
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dlsymresolver

dlsym

NULL

*symname);char(const*(*dlsymresolver)voidextern

<sys/dxe.h>#include

NULL

RTLD_DEFAULTdlopen

*symbol_name);charconst*handle,(void*dlsymvoid

<dlfcn.h>#include

dlregsym

*symtab);dxe_symbol_table(constdlregsymint

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

address.validareturnshoulditotherwisecondition,errorarisetoreturnshouldhandlerThe

somehow.itprocessandexample,
formodule,theinsidetablesomeofaddressthequerymayyouleastatbutunuseablelikely,mostbe,willfunction

dummylast-resortthisusethatfunctionsthecourse,Ofcontains.itsymbolsunresolvedwhichadvanceinknow
don’tyouthatmodulesloadingallowsthis--functiondummyaofaddressthereturncouldroutinetheresort,last

aasexample,Fordisposition.hisathaveloaderdynamicthethattablessymboltheallinfoundbecannotsymbol
unresolvedanwhencalledisthatfunctionatopointeracontainingreplaceable)(e.g.functionatopointeraisThis

1003.2-1992
not1003.1-2001;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.onsymbolrequestedtopointerfailure,onReturns

front.inunderscoreanprependDJGPP/COFFForname.Cthenotname,assemblertheissymbol_nameThe

scope.globaltheinsymbolsallsearch
willwhichvaluespecialtheor,tocallafromreturnedvaluetheisargumenthandleThe

image.loadablesharedaindefinedsymbolaofaddressthegetfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

use.intablessymbolofnumberReturns

module.newaloadingwhenaccountintotakenbewillthemofallandtables,
symbolexportseveralregistertotimesmultipleitcallcanyouis,Thatcumulative.isofeffectThe

raised.isconditionerroranaddress,anreturncannothandlerlast-resort
theevenIfcalled.ishandlerlast-resortthefound,isnoneIfsymbol.respectivetheforsearchedaretables

theseallloaded,issymbolsexternalunresolvedwithmoduleaWhentables.suchofnumberanyregistercanYou

modules.loadedtheintoexportedbetosymbolsoftablearegistersfunctionThis
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_dos_close

_doprnt

dlunregsym

errno

handle);_dos_close(intintunsigned

<dos.h>#include

stdout);args,%c\n",%d%d_doprnt("%d
};663,2,1,{=args[]int

printf

*file);FILE*params,void*format,char_doprnt(constint

<stdio.h>#include

dlregsym

*symtab);dxe_symbol_table(constdlunregsymint

<sys/dxe.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(anderroroncodeerrorDOSorsuccessfulif0Returns

._dos_writeSee._dos_readSee._dos_creatnewSee._dos_creatSee._dos_openSee

file.specifiedtheclosesfunctionThis0x3E).=(%ahcallfunctioncloseMS-DOSthetoconnectiondirectaisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isgeneratedcharactersofnumberThe

arguments.andformatsallowedtheofdiscussionafor,printfSee

function.thistostreamandarguments,
format,theirpasssimplywhichfunctions,styletheallbyusedisthatfunctioninternalanisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.on-1success,ifuseintablessymbolofnumberReturns

used.rarelyand
ofinversethe-completenessFormodules.loadedtheintoexportedsymbolsoftablearemovesfunctionThis
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_dos_creat

_dos_commit

(0x20)_A_ARCH

(0x04)_A_SYSTEM

(0x02)_A_HIDDEN

(0x01)_A_RDONLY

(0x00)_A_NORMAL

*handle);int
attr,shortunsigned*filename,char_dos_creat(constintunsigned

<dos.h>#include

_dos_close(handle);
_dos_commit(handle);

&result);1000,buffer,_dos_write(handle,

errno

handle);_dos_commit(intintunsigned

<dos.h>#include

_dos_close(handle);
...

&handle);_A_ARCH,_dos_creat("FOO.DAT",

handle;int

Posix-standard.arewhich,openSeeand
,creatSeeseeAlso._creatnewSeeand,_creatSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

._dos_closeSeeand,_dos_writeSee,_dos_readSee,_dos_creatnewSee,_dos_openSeealsoSee

fileArchive

fileSystem

fileHidden

fileonlyRead

restrictions)read/write(nofileNormal

following:theisparameterattrofMeaninglength.zerotofilethetruncates
itexistsalreadyfiletheIfsuccessful.iscreatingifhandleintohandlefileputsandattributegiventhewith

filegiventhecreatesfunctionThis0x3C).=(%ahcallfunctioncreatMS-DOSthetoconnectiondirectaisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(anderroroncodeerrorDOSorsuccessfulif0Returns

disk.tobuffersfile
internalDOSflushesfunctionThis0x68).=(%ahcallfunctioncommitMS-DOSthetoconnectiondirectaisThis
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_dos_findfirst

_dos_creatnew

<dos.h>#include

!");successfulwasputs("Creating
)&handle)_A_NORMAL,!_dos_creatnew("FOO.DAT",(if

handle;int

errno

(0x20)_A_ARCH

(0x04)_A_SYSTEM

(0x02)_A_HIDDEN

(0x01)_A_RDONLY

(0x00)_A_NORMAL

*handle);int
attr,shortunsigned*filename,char_dos_creatnew(constintunsigned

<dos.h>#include

!");successfulwasputs("Creating
)&handle)_A_ARCH,!_dos_creat("FOO.DAT",(if

handle;int

errno

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(anderroroncodeerrorDOSorsuccessfulif0Returns

Posix-standard.arewhich,openSeeand
,creatSeeseeAlso._creatSeeand,_creatnewSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

._dos_closeSeeand,_dos_writeSee,_dos_readSee,_dos_creatSee,_dos_openSeealsoSee

fileArchive

fileSystem

fileHidden

fileonlyRead

restrictions)read/write(nofileNormal

following:theisparameterattrofMeaningexists.filespecifiedthe
iffailwillfunctionThissuccessful.iscreatingifhandleintohandlefileputsandattributegiventhewithfilegiven

thecreatesfunctionThis0x5B).=(%ahcallfunctionuniquecreateMS-DOSthetoconnectiondirectaisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

)sets(anderroroncodeerrorDOSorsuccessfulif0Returns
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f.size,
f.name,

%02u/%02u/%04u\n",%02u:%02u:%02u%10uprintf("%-14s
{
do

{
)_A_RDONLY)|_A_ARCH&f,!_dos_findfirst("*.DAT",(if

f;find_tstruct

<dos.h>#include

errno

};
name[256];char

size;longunsigned
wr_date;shortunsigned
wr_time;shortunsigned
attrib;charunsigned

reserved[21];char
{find_tstruct

<dos.h>find_tstruct

(0x20)_A_ARCH

(0x10)_A_SUBDIR

(0x08)_A_VOLID

(0x04)_A_SYSTEM

(0x02)_A_HIDDEN

(0x01)_A_RDONLY

(0x00)_A_NORMAL

_dos_findnext

*result);find_tstruct
attr,intunsigned*name,_dos_findfirst(charintunsigned

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(andfoundnotifcodeerrorDOSfound,ismatchaifZero

Posix-standard.arewhich,readdirSeeand,opendir
SeeseeAlso.findnextSeeand,findfirstSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

._dos_findnextSee

follows:asondefinedainreturnedareresultsThe

fileArchive

Subdirectory

fileIDVolume

fileSystem

fileHidden

fileonlyRead

restrictions)read/write(nofileNormal

following:theofcombinationaisattrandsearch,theofstateandresults
theholdtostructureaisresultsearch.tofilesanddirectorythespecifiesthatwildcardaisnameThetherein.

filesoflistthefordirectoriesscantousedare)_dos_findnextSee(relatedtheandfunctionThis
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Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

_dos_getdiskfree

_dos_getdate

_dos_findnext

_dos_getdate(&date);

date;dosdate_tstruct

};
*/0=Sunday0-6,/*dayofweek;charunsigned

*/1980-2099/*year;shortunsigned
*/1-12/*month;charunsigned

*/1-31/*day;charunsigned
{dosdate_tstruct

*date);dosdate_t_dos_getdate(structvoid

<dos.h>#include

errno

find_tstruct
_dos_findfirst

*result);find_t_dos_findnext(structintunsigned

<dos.h>#include

}
);!_dos_findnext(&f)while(}
1980);+0x7f)&9)>>((f.wr_date

0x1f),&(f.wr_date
0x0f,&5)>>(f.wr_date
2,*0x1f)&(f.wr_time

0x3f,&5)>>(f.wr_time
0x1f,&11)>>(f.wr_time

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

._dos_settimeSee._dos_gettimeSee._dos_setdateSee

values.thesewithstructuredatethefillsanddatecurrentthegetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(andfoundnotifcodeerrorDOSfound,ismatchaifZero

Posix-standard.arewhich,readdirSeeand,opendir
SeeseeAlso.findnextSeeand,findfirstSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

.
ofdescriptionthefor,_dos_findfirstSeeSee.bystartedsearchtheinfilenextthefindsThis
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Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_dos_getdrive

_dos_getdrive(&drive);

drive;intunsigned

*p_drive);int_dos_getdrive(unsignedvoid

<dos.h>#include

space.\n");diskfreegettoprintf("Unable
else

}
freebytes);drive.\n",currenttheonbytesfree%luisprintf("There

long)df.sectors_per_cluster;(unsigned
*long)df.bytes_per_sector(unsigned

*long)df.avail_clusters(unsigned=freebytes

{
)&df)!_dos_getdiskfree(0,(if

freebytes;longunsigned
df;diskfree_tstruct

EINVALerrno

};
bytes_per_sector;shortunsigned
sectors_per_cluster;shortunsigned
avail_clusters;shortunsigned
total_clusters;shortunsigned

{diskfree_tstruct

<dos.h>diskfree_tstruct

*diskspace);diskfree_tstruct
drive,int_dos_getdiskfree(unsignedintunsigned

<dos.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

._dos_setdriveSee

etc.).2=B:,(1=A:,p_driveintovaluethiswritesanddrivedefaultcurrentthedeterminefunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).tosets(anderroronnon-zerosuccessful,if0withReturns

follows:asbydefinedareofmembersThe
structure.diskspacefillsandetc.)2=B:,1=A:,(0=default,drivedriveonspacefreethedeterminesfunctionThis
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Example

Portability

ValueReturn

Description

Syntax

_dos_getftime

_dos_getfileattr

attributes.");FOO.DATgettoputs("Unable
else

}
puts("Directory");)_A_SUBDIR&attr(if

ID");puts("Volume)_A_VOLID&attr(if
?");DOSofpartitputs("Is)_A_SYSTEM&attr(if

puts("Hidden");)_A_HIDDEN&attr(if
only");puts("Read)_A_RDONLY&attr(if

puts("Archive");)_A_ARCH&attr(if
are:");attributesputs("FOO.DAT

{
)&attr)!_dos_getfileattr("FOO.DAT",(if

attr;intunsigned

errno

(0x20)_A_ARCH

(0x10)_A_SUBDIR

(0x08)_A_VOLID

(0x04)_A_SYSTEM

(0x02)_A_HIDDEN

(0x01)_A_RDONLY

(0x00)_A_NORMAL

*p_attr);intunsigned
*filename,char_dos_getfileattr(constintunsigned

<dos.h>#include

drive);+1-’A’%c:.\n",isdrivecurrentprintf("The

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

=ENOENT).sets(anderroronvalueerrorDOSandsuccessfulif0withReturns

Posix-standard.arewhich,statSee
and,accessSee,chmodSeeseeAlso._chmodSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

._dos_setfileattrSee

fileArchive

Subdirectory

fileIDVolume

fileSystem

fileHidden

fileonlyRead

restrictions)read/write(nofileNormal

value.thischeck
toDOS.H)(inconstansfollowingtheUseit.withattrfillsandfilegivenofattributesthedeterminesfunctionThis
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_dos_gettime

*time);dostime_t_dos_gettime(structvoid

<dos.h>#include

2);*0x1F)&(time0x3F,&5)>>(time0x1F,&11)>>(time
*/secondminutehour/*

0x1F,&date0x0F,&5)>>(date1980U,+0x7F)&9)>>((date
*/daymonthyear/*

%02u:%02u:%02u.\n",%04u-%02u-%02uis:timeanddateprintf("FOO.DAT
_dos_close(handle);

&time);&date,_dos_getftime(handle,
&handle);O_RDWR,_dos_open("FOO.DAT",

time;date,handle,intunsigned

errno

intervalstwo-secondin0-29=seconds
0-59=minutes

0-23=hours

secondsminuteshours
*---------------**-------------------**---------------*

XXXXXXXXXXXXXXXX
0123456789ABCDEF

1-31=day
1-12=month

1980)to(relative0-119=year

daymonthyear
*---------------**-----------**-----------------------*

XXXXXXXXXXXXXXXX
(bits)0123456789ABCDEF

*p_time);unsigned*p_date,intunsigned
handle,_dos_getftime(intintunsigned

<dos.h>#include

values.thesewithstructuretimethefillsandtimecurrentthegetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

=EBADF).sets(anderroronerrorDOSreturnandsuccessfulif0Returns

Posix-standard.iswhich,fstatSeeseeAlso
times.twootherthegettousedbecanthatfunctionafor,_lfn_get_ftimeSeeSeeavailable.is)LFN_use_lfn,See(
APILFNthewheresystemsoneventime,anddatecreationandaccesslastreturntousedbecannotfunctionThis

._dos_setftimeSee

following:theisvariablep_timetheintimeDOSofmeaningThe

following:theisvariablep_datetheindateDOSofmeaning
Thevariable.p_timeandp_dateintovaluestheseputsandfilegiventheoftimeanddatethegetsfunctionThis
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

_dos_open

_dos_lock

_dos_lk64

length);longoffset,longfd,_dos_lock(intint

<io.h>#include

longlong

length);longlongoffset,longlongfd,_dos_lk64(intint

<io.h>#include

_dos_gettime(&time);

time;dostime_tstruct

};
*/0-99/*hsecond;charunsigned
*/0-59/*second;charunsigned
*/0-59/*minute;charunsigned

*/0-23/*hour;charunsigned
{dostime_tstruct

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.nonzeroadded,waslocktheifZero

file.theofregionspecifiedthetolockadvisoryanAdds

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.nonzeroadded,waslocktheifZero

._dos_unlk64See

).2^32-2tothislimitsFAT32;2^31~tothislimits(FAT162^63~aslarge
aslengthsandoffsetswithlocktoyouenablingthus,typeofbemustlengthandoffsetArguments

file.theofregionspecifiedthetolockadvisoryanAdds

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

._dos_setdateSee._dos_getdateSee._dos_settimeSee
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Syntax

Example

Portability

ValueReturn

Description

_dos_read
!");successfulwasopeningfileputs("Wow,

)&handle)O_RDWR,!_dos_open("FOO.DAT",(if

handle;int

errno

0x80(_O_NOINHERIT)O_NOINHERIT

0x40(_SH_DENYNO)SH_DENYNO

0x30(_SH_DENYRD)SH_DENYRD

0x20(_SH_DENYWR)SH_DENYWR

0x10(_SH_DENYRW)SH_DENYRW

0x00(_SH_COMPAT)SH_COMPAT

0x02(_O_RDWR)O_RDWR

0x01(_O_WRONLY)O_WRONLY

0x00(_O_RDONLY)O_RDONLY

*handle);int
mode,shortunsigned*filename,char_dos_open(constintunsigned

<dos.h>#include
<share.h>#include
<fcntl.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

ENOENT).orEMFILEEINVAL,EACCES,tosets(anderroroncodeerrorDOSorsuccessfulif0Returns

Posix-standard.arewhich,creatSeeand,openSeesee
Also._creatnewSeeand,_creatSee,_openSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

._dos_closeSeeand,_dos_writeSee,_dos_readSee,_dos_creatnewSee,_dos_creatSeealsoSee

processchildbyinheritednotisFile

FCNTL.H):(inbitsInheritance

modenoneDeny

modereadDeny

modewriteDeny

moderead/writeDeny

modeCompatibility

SHARE.H):(inbitsmodeSharing

writeandreadforOpen

onlywriteforOpen

onlyreadforOpen

FCNTL.H):(inbitsmodeAccess

following:the
isparametermodeofMeaningsuccessful.isopenningifhandleintofileofhandleputsandmodegiventhewith

filegiventheopensfunctionThis0x3D).=(%ahcallfunctionopenMS-DOSthetoconnectiondirectaisThis
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

_dos_setdate

errno

};
*/0=Sunday0-6,/*dayofweek;charunsigned

*/1980-2099/*year;shortunsigned
*/1-12/*month;charunsigned

*/1-31/*day;charunsigned
{dosdate_tstruct

*date);dosdate_t_dos_setdate(structintunsigned

<dos.h>#include

}
_dos_close(handle);
}
...

*/filebuffer.withsomethingDo/*
...

error.");puts("Reading
else

result);FOO.DAT.\n",fromreadbytesprintf("%u
)&result)130000,buffer,!_dos_read(handle,(if

{
)NULL!=malloc(130000))=(filebuffer(if

successful.");wasopenningputs("FOO.DAT

{
)&handle)O_RDONLY,!_dos_open("FOO.DAT",(if

*filebuffer;char
result;intunsigned

handle;int

errno

*result);intunsigned
count,intunsigned*buffer,voidhandle,_dos_read(intintunsigned

<dos.h>#include

=EINVAL).sets(anderroronnon-zeroandsuccessfulif0Returns

._dos_settimeSee._dos_gettimeSee._dos_getdateSee

call.functionthisateffectnohasfielddayofweek

follows:asisstructuredosdate_tThedate.currentthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

EBADF)orEACCEStosets(anderroroncodeerrorDOSorsuccessfulif0Returns

._dos_closeSeeand,_dos_writeSee,_dos_creatnewSee,_dos_creatSee,_dos_openSeealsoSee

successful.isreadingifresultintoreadbytesofnumberputsIt64KB).>example(forsize
arbitrarybemayvaluecountbytes.countbufferintohandlefromreadsfunctionThisdata.binaryrawasreadis

itdata;theondoneisconversionNo0x3F).=(%ahcallfunctionreadMS-DOSthetoconnectiondirectaisThis
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

_dos_setfileattr

_dos_setdrive

(0x08)_A_VOLID

(0x04)_A_SYSTEM

(0x02)_A_HIDDEN

(0x01)_A_RDONLY

(0x00)_A_NORMAL

attr);intunsigned*filename,char_dos_setfileattr(constintunsigned

<dos.h>#include

available_drives);%u.\n",driveslogicalavailableofprintf("Number
&available_drives);_dos_setdrive(1,

*/A:bewilldrivecurrentThe/*

available_drives;intunsigned

*p_drives);intunsigneddrive,int_dos_setdrive(unsignedvoid

<dos.h>#include

date.");validawasputs("It
)!_dos_setdate(&date)(if

31;=date->day
12;=date->month
1999;=date->year

date;dosdate_tstruct

fileIDVolume

fileSystem

fileHidden

fileonlyRead

restrictions)read/write(nofileNormal

parameter:attrcreatetoDOS.HinconstansfollowingtheUsefile.givenofattributesthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

._dos_getdriveSee

it.withp_drivesfillsanddriveslogical
availableofnumberthedeterminesandetc.)2=B:,(1=A:,driveonbaseddrivedefaultcurrentthesetfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

_dos_setftime

errno

intervalstwo-secondin0-29=seconds
0-59=minutes

0-23=hours

secondsminuteshours
*-------**---------**-------*

xxxxxxxxxxxxxxxx
(bits)0123456789ABCDEF

1-31=day
1-12=month

1980)to(relative0-119=year

daymonthyear
*-------**-----**-----------*

xxxxxxxxxxxxxxxx
(bits)0123456789ABCDEF

time);unsigneddate,intunsigned
handle,_dos_setftime(intintunsigned

<dos.h>#include

now.");hiddenisputs("FOO.DAT
)_A_HIDDEN)|_A_RDONLY!_dos_setfileattr("FOO.DAT",(if

errno

(0x20)_A_ARCH

(0x10)_A_SUBDIR

=EBADF).sets(anderroronerrorDOSreturnandsuccessfulif0Returns

.utimesSeeseeandPosix-standard,
iswhich,utimeSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.is)LFN_use_lfn,

See(APILFNthewheresystemsoneventime,anddateaccesslastthesettousedbecannotfunctionThis

._dos_getftimeSee

following:theisvariabletimetheintimeDOSofmeaningThe

following:
theisvariabledatetheindateDOSofmeaningThefile.giventheoftimeanddatethesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

EACCES).orENOENTtosets(anderroronvalueerrorDOSandsuccessfulif0withReturns

Posix-standard.
iswhich,chmodSeeseeAlso._chmodSeeseefunctionalitysimilarwithfunctionsLFN-awareForavailable.

is)LFN_use_lfn,See(APILFNthewheresystemsonevenfilenames,longsupportnotdoesfunctionThis

._dos_getfileattrSee

fileArchive

Subdirectory
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Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

_dos_unlk64

_dos_settime

longlong

length);longlongoffset,longlongfd,_dos_unlk64(intint

<io.h>#include

time.");validawasputs("It
)!_dos_settime(&time)(if

99;=time->hsecond
59;=time->second
59;=time->minute

23;=time->hour

time;dostime_tstruct

errno

};
*/0-99/*hsecond;charunsigned
*/0-59/*second;charunsigned
*/0-59/*minute;charunsigned

*/0-23/*hour;charunsigned
{dostime_tstruct

*time);dostime_t_dos_settime(structvoid

<dos.h>#include

_dos_close(handle);
time);date,_dos_setftime(handle,

2);/(t.second|5)<<(t.minute|11)<<(t.hour=time
d.day;|5)<<(d.month|9)<<1980)-((d.year=date

_dos_gettime(&t);
_dos_getdate(&d);

&handle);O_RDWR,_dos_open("FOO.DAT",

time;date,handle,intunsigned
t;dostime_tstruct
d;dosdate_tstruct

._dos_lk64See

).2^32-2tothislimitsFAT32;2^31~tothislimits(FAT162^63~aslarge
aslengthsandoffsetswithunlocktoyouenablingthus,typeofbemustlengthandoffsetArguments

file.theofregionspecifiedthetolockadvisoryanRemoves

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

=EINVAL).sets(anderroronnon-zeroandsuccessfulif0Returns

._dos_setdateSee._dos_getdateSee._dos_gettimeSee

follows:asisstructuretimeThetime.currentthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

_dos_write

_dos_unlock

)&result)130000,buffer,!_dos_write(handle,(if
...

*/filebuffer.intosomethingPut/*
...
{

)NULL!=malloc(130000))=(filebuffer(if
successful.");wascreatingputs("FOO.DAT

{
)&handle)_A_ARCH,!_dos_creat("FOO.DAT",(if

*filebuffer;char
result;intunsigned

handle;int

errno

*result);intunsigned
count,intunsigned*buffer,voidconst

handle,_dos_write(intintunsigned

<dos.h>#include

length);longoffset,longfd,_dos_unlock(int

<io.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

EBADF)orEACCEStosets(anderroroncodeerrorDOSorsuccessfulif0Returns

._dos_closeSeeand,_dos_readSee,_dos_creatnewSee,_dos_creatSee,_dos_openSeealsoSee

successful.iswritingifresultintowrittenbytesofnumbertheputsIt64KB).>(e.g.size
arbitrarybemayvaluecount.handletobufferfrombytescountwritesfunctionThisdata.binaryrawaswrittenis

itdata;theondoneisconversionNo0x40).=(%ahcallfunctionwriteMS-DOSthetoconnectiondirectaisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.nonzeroremoved,waslocktheifZero

file.theofregionspecifiedthetolockadvisoryanRemoves

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.nonzeroremoved,waslocktheifZero
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Example

Portability

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

__dosexec_find_on_path

_doserrno

_doscan

<libc/dosexec.h>#include
<stdio.h>#include

paper!\n");ofoutisprinter"The(stderr,fprintf
0x1c)==(_doserrnoif

world!\r\n\f");"Hello,(stdprn,fprintf
0;=_doserrno

_doserrno;intextern
<errno.h>#include

args);%d","%d_doscan(stdin,
&y;=args[1]
&x;=args[0]

*args[2];int
y;x,int

example!thisRewriteTODO:
now!bogusisexampleThisTODO:

scanf

argp);va_list*format,charconst*file,_doscan(FILEint

<stdio.h>#include
<stdarg.h>#include

}
_dos_close(handle);
}

error.");puts("Writing
else

result);FOO.DAT.",intowrittenbytesprintf("%u

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.dosexterrSeeseedescriptions,shorttheirandcodeserrortheoflistaFor

call.DOSfailedthe
byreturnedcodeerrortheofvaluetheassignedisvariablethisindication,failureareturnscallDOSaWhenever

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1orreturned,isscannedsuccessfullycharactersofnumberThe

arguments.andformatsallowedtheofdiscussionafor,scanfSee

function.thistostreamandarguments,
format,theirpasssimplywhichfunctions,styletheallbyusedisthatfunctioninternalanisThis

-  Page 83  -



Description

Syntax

Example

Portability

ValueReturn

Description

dosexterr

length)in>32K(usuallyinvalidenvironment(10)0Ah
invalidaddressblockmemory(9)09h

memoryinsufficient(8)08h
destroyedblockcontrolmemory(7)07h

handleinvalid(6)06h
deniedaccess(5)05h

available)handles(nofilesopenmanytoo(4)04h
foundnotpath(3)03h
foundnotfile(2)02h

invalidnumberfunction(1)01h
errorno(0)00h
---2.0+---DOS

};
locus;char
action;char
class;char
exterror;int

{DOSERRORstruct

*p_error);DOSERRORdosexterr(structint

<dos.h>#include

shellpath);‘%s’\n",asfound("/bin/shprintf
shellpath))environ,("sh",__dosexec_find_on_path||

*/PATH.thealong"sh"forlookfound,notIf/*
shellpath)**)0,(char("/bin/sh",(__dosexec_find_on_pathif

*/etc."/bin/sh.com","/bin/sh.exe",findcanweifSee/*

**environ;charextern
*);char*[],char*,char(const__dosexec_find_on_path*charextern

shellpath[FILENAME_MAX];char

NULL
PATH

environ
PATH

NULL__dosexec_find_on_path

FILENAME_MAX
NULL

spawn*().exe

*buf);char*envp[],char
*program,char*__dosexec_find_on_path(constchar

field):exterr(codeerrorextendedDOSforValues

structure.p_errorfillsandDOSfrominformationerrorextendedreadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.returnsitOtherwise,
.buftopointerareturnsandbufintopathnamefulltheputsit,envpinrecordedasthealongordirectory

currenttheineitherextensions,executableknowntheofonewithoutorwithprogram,thefindsfunctiontheIf

.envpforpassedusuallyisvariableglobalThesearched.alsoaredirectoriesthese
thendirectories,severallistsvaluewhosevariableenvironmentthecontainsenvpIfsearched.isdirectory
currenttheonlythen,isenvpIfprogram.theforlookswherecontrolsenvp

bytes.leastat
holdtoenoughlargebemustbufpointer.awithterminatedbemustitvariables;environmentthetopointers

ofarrayanisenvp.bufinbufferoutputtheandenvpinarrayenvironmentthe,programinnameprogramthePass

).spawn*
See(functionthefordescribedareextensionsexecutableThese.e.g.extensions,executable
ofsetknownausingforsearchedisprogramThepath.givenausingprogramaforsearchesfunctionThis
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reserved(79)4Fh
nodenetworktoinloggednotv3+)(LANtastic(78)4Eh

nodenetworkonexceededlimitdiskv3+)(LANtastic(77)4Dh
timethisatinvalidattemptlogin(LANtastic)(76)4Ch

expiredpassword(LANtastic)(75)4Bh
expiredaccount(LANtastic)

closeadapterunexpected(74)4Ah
versionnetworkinvalid(LANtastic)
installednotsoftwarenetwork(73)49h

pausedredirectionprint/disknetwork(72)48h
acceptednotrequestnetwork(71)47h

pausedtemporarily(70)46h
exceededlimitsessionBIOSnetwork(69)45h

exceededlimitnamenetwork(68)44h
foundnotnamenetwork(67)43h

incorrecttypedevicenetwork(66)42h
2F/AX=AD42h)21/AX=6602h,INTINTalso(see

possiblenotswitchingcodepage3.3+???])[maybe3.0+(DOS
deniedAccessnetwork:(65)41h
deletedwasnamenetwork(64)40h

fileprinttospaceenoughnot(63)3Fh
fullnotqueue(62)3Eh
fullqueueprint(61)3Dh

adapterremoteincompatible(60)3Ch
errornetworkunexpected(59)3Bh

networkfromresponseincorrect(58)3Ah
errorhardwareadapternetwork(57)39h
exceededlimitcommandBIOSnetwork(56)38h

existslongernodevicenetwork(55)37h
busynetwork(54)36h

foundnotnamenetwork(53)35h
networkonnameduplicate(52)34h
listeningnotcomputerremote(51)33h
supportednotrequestnetwork(50)32h

24)---(INTerrorsnetwork---OEM
reserved28h-31h

spacediskinsufficient4.0+)(DOS(39)27h
input)ofout/(EOFoperationfilecompletecannot4.0+)(DOS(38)26h

mismatchpagecode4.0+)(DOS(37)25h
overflowbuffersharing(36)24h

FATbad1.0+)S/DOS6.51+,(PTS-DOS(35)23h
unavailableFCB(35)23h

#01681)structure)(seeIDmedia->(ES:DIinvalidchangedisk(34)22h
violationlock(33)21h

violationsharing(32)20h
failuregeneral(31)1Fh

faultread(30)1Eh
faultwrite(29)1Dh

paperofoutprinter(28)1Ch
foundnotsector(27)1Bh

disk)(non-DOStypemediaunknown(26)1Ah
errorseek(25)19h

lengthstructurerequestbad(24)18h
(CRC)errordata(23)17h

commandunknown(22)16h
readynotdrive(21)15h

unitunknown(20)14h
write-protecteddisk(19)13h

errors)---24(INT3.0+---DOS
filesmoreno(18)12h
devicesamenot(17)11h

directorycurrentremovetoattempted(16)10h
driveinvalid(15)0Fh

overflowfixup1.0+)S/DOS6.51+,(PTS-DOS(14)0Eh
reserved(14)0Eh

invaliddata(13)0Dh
invalidcodeaccess(12)0Ch

invalidformat(11)0Bh
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busyisdrive5.0+,NetWare4)(DOS(142)8Eh
driveJOINedatoSUBSTnotcan5.0+,NetWare4)(DOS(141)8Dh
driveSUBSTedatoJOINnotcan5.0+,NetWare4)(DOS(140)8Ch
driveSUBSTedatoSUBSTnotcan5.0+,NetWare4)(DOS(139)8Bh

driveJOINedatoJOINnotcan5.0+,NetWare4)(DOS(138)8Ah
SUBSTednotiswhichdrivedeletenotcan5.0+,NetWare4)(DOS(137)89h
JOINednotiswhichdrivedeletenotcan5.0+,NetWare4)(DOS(136)88h

SUBSTedalreadyisdrive5.0+,NetWare4)(DOS(135)87h
JOINedalreadyisdrive5.0+,NetWare4)(DOS(134)86h

drivesJOINedhasalreadydrive5.0+,NetWare4)(DOS(133)85h
errors------JOIN/SUBST

pipeordeviceonseektoattempted5.0+,NetWare4)(DOS(132)84h
offsetnegativetoseekattempted5.0+,NetWare4)(DOS(131)83h

handledisk-accessdirectforoperationinvalid5.0+,NetWare4)(DOS(130)82h
runningstillchildrenCWait5.0+,NetWare4)(DOS(129)81h

childrennofoundCWait5.0+,NetWare4)(DOS(128)80h
foundnotaddressprocedure5.0+,NetWare4)(DOS(127)7Fh

foundnothandlemodule5.0+,NetWare4)(DOS(126)7Eh
foundlabelvolumeno5.0+,NetWare4)(DOS(125)7Dh

levelinformationunimplemented5.0+,NetWare4)(DOS(124)7Ch
namefile-systembadorcharacterinvalid5.0+,NetWare4)(DOS(123)7Bh

datareturnholdtosmalltoobuffer5.0+,NetWare4)(DOS(122)7Ah
timeoutsemaphore5.0+,NetWare4)(DOS(121)79h

numberfunctionunimplemented/invalid5.0+,NetWare4)(DOS(120)78h
IOCTLDOSbyfoundnotdriverfourlevel5.0+,NetWare4)(DOS(119)77h

flagverifyforvalueinvalid5.0+,NetWare4)(DOS(118)76h
IOCTLforcodecategoryunknown5.0+,NetWare4)(DOS(117)75h

I/Oconsoleonerror(NetWare4)(116)74h
requestVIOKBD5.0+)(DOS(116)74h

violationprotection/addressvirtualuserbad5.0+,NetWare4)(DOS(115)73h
dup2forhandletargetinvalid5.0+,NetWare4)(DOS(114)72h

handlessearchmoreno5.0+,NetWare4)(DOS(113)71h
fulldisk5.0+,NetWare4)(DOS(112)70h

overflowedbufferpipe5.0+,NetWare4)(DOS(111)6Fh
failedopen/createpipe5.0+,NetWare4)(DOS(110)6Eh

pipebroken4.0+,NetWare4)(DOS(109)6Dh
processanotherbylockeddrive4.0+,NetWare4)(DOS(108)6Ch

changeddisk/A:intodiskB:driveinsert4.0+,NetWare4)(DOS(107)6Bh
exceededlimitsemaphore4.0+,NetWare4)(DOS(106)6Ah
diedownersemaphore4.0+,NetWare4)(DOS(105)69h

handlerinterruptfrominvalidoperation4.0+,NetWare4)(DOS(104)68h
opendoor(MSCDEX)(104)68h

requestssemaphoreexclusivemanytoo4.0+,NetWare4)(DOS(103)67h
formatISO-9660orSierraHighnot(MSCDEX)(103)67h

attemptedclosewhensetwassemaphore4.0+,NetWare4)(DOS(102)66h
validlongernomemoryEMS(MSCDEX)(102)66h

ownedalreadyissemaphoreexclusive4.0+,NetWare4)(DOS(101)65h
readynot(MSCDEX)(101)65h

exceededlimitsemaphoreopen4.0+,NetWare4)(DOS(100)64h
errorunknown(MSCDEX)(100)64h

callsysteminvalid/interrupted4.0+,NetWare4)(DOS(95)5Fh
onworktoitemsno4.0+,NetWare4)(DOS(93)5Dh

tableservicetimerinduplicate4.0+,NetWare4)(DOS(92)5Ch
overflowedtableservertimer4.0+,NetWare4)(DOS(91)5Bh

frozennot/installednotcomponentsystemrequired4.0+)(DOS(90)5Ah
available

slotsprocessno/networkonsupportednotfunction4.0+)(DOS(89)59h
faultwritenetwork3.3+)(DOS(88)58h

parameterinvalid3.3+)(DOS(87)57h
passwordinvalid3.3+)(DOS(86)56h

assignedalready/redirectionduplicate3.3+)(DOS(85)55h
structuresofout/redirectionsmanytoo3.3+)(DOS(84)54h

24)---(non-INTerrors---network-related
24hINTonfail(83)53h
directorymakecannot(82)52h

FCBduplicated(undoc)(81)51h
existsfile(80)50h

24---INTviareportableerrorsof---end
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modulesmanytoo(NetWare4)(214)D6h
modeDOSincallAPInon-familyexecutetoattempted(NetWare4)(213)D5h

errorlocked(NetWare4)(212)D4h
availablenotinformationsystemfile(NetWare4)(211)D3h

threadinactive(NetWare4)(210)D2h
numbersignalinvalid(NetWare4)(209)D1h

longtooisexpansionmeta(NetWare4)(208)D0h
useinstackRing2(NetWare4)(207)CFh
8.3notnamefile(NetWare4)(206)CEh

sentsignalno(NetWare4)(205)CDh
countrycurrentnot(NetWare4)(204)CCh

foundnotvariableenvironment(NetWare4)(203)CBh
chainrelocationinloopinfinite5.0+,NetWare4)(DOS(202)CAh

limitsegmentexceedschainrelocation5.0+,NetWare4)(DOS(201)C9h
moveablebemustsegmentRing25.0+,NetWare4)(DOS(200)C8h

64Kexceedssegmentdataautomatic5.0+,NetWare4)(DOS(199)C7h
levelprivilegedescriptorsegmentinvalid5.0+,NetWare4)(DOS(198)C6h

enablednotIOPL5.0+,NetWare4)(DOS(197)C5h
Ringinvalidfromlinkdynamic5.0+,NetWare4)(DOS(196)C4h
sizeallocationminimuminvalid5.0+,NetWare4)(DOS(195)C3h

64Kexceedsdataiterated5.0+,NetWare4)(DOS(194)C2h
program)DOS-mode(e.g.formatEXEbad5.0+,NetWare4)(DOS(193)C1h

invalidmarkedEXE5.0+,NetWare4)(DOS(192)C0h
signatureEXEinvalid5.0+,NetWare4)(DOS(191)BFh

application)
asusedbenotcan(DLLtypemoduleinvalid5.0+,NetWare4)(DOS(190)BEh

segmentstackinvalid5.0+,NetWare4)(DOS(189)BDh
segmentcodestartinginvalid5.0+,NetWare4)(DOS(188)BCh

existnotdoessemaphore5.0+,NetWare4)(DOS(187)BBh
numberflaginvalid5.0+,NetWare4)(DOS(186)BAh

runningstillchildandspecifiedNoWait5.0+,NetWare4)(DOS(185)B9h
forwaittoprocesschildno5.0+,NetWare4)(DOS(184)B8h

existsalreadysegmentshared5.0+,NetWare4)(DOS(183)B7h
ordinalinvalid5.0+,NetWare4)(DOS(182)B6h

gatecallinvalid5.0-6.0,NetWare4)(DOS(181)B5h
failedrequestejectvalida7.0)(MS-DOS(181)B5h

numbersegmentinvalid(NetWare4)(180)B4h
exceededbeenhascountlock7.0)(MS-DOS(180)B4h

removablenotisvolume7.0)(MS-DOS(178)B2h
driveinlockedisvolume7.0)(MS-DOS(177)B1h

lockednotisvolume7.0)(MS-DOS(176)B0h
mappingERROR_124(NetWare4)(165)A5h

slotsprocessmoreno(NetWare4)(164)A4h
reachedthreadsofnumbermaximum5.0+)(DOS(164)A4h

mappingERROR_124(NetWare4)(163)A3h
mediauncertain5.0+)(DOS(163)A3h

pendingalreadysignal5.0+,NetWare4)(DOS(162)A2h
EXECtopassedpathnameinvalid5.0+,NetWare4)(DOS(161)A1h

pointerenvironmentbad(NetWare4)(160)A0h
argumentsbad5.0+)(DOS(160)A0h

-----
addressthread-IDinvalid5.0+,NetWare4)(DOS(159)9Fh

lockednotsegment5.0+,NetWare4)(DOS(158)9Eh
discardedsegment5.0+,NetWare4)(DOS(157)9Dh
refusedsignal5.0+,NetWare4)(DOS(156)9Ch

TCBanothercreatetounable5.0+,NetWare4)(DOS(155)9Bh
largetoolabelvolume5.0+,NetWare4)(DOS(154)9Ah

formatlistinvalid5.0+,NetWare4)(DOS(153)99h
mutexonwaitingmanytoo5.0+,NetWare4)(DOS(152)98h

DosMuxSemWaitforcounteventinvalid5.0+,NetWare4)(DOS(151)97h
errortracesystem5.0+,NetWare4)(DOS(150)96h

SUBSTitutedpreviouslydirectory5.0+,NetWare4)(DOS(149)95h
processanotherbyuseinispath5.0+,NetWare4)(DOS(148)94h
JOINforuseinalreadyispath5.0+,NetWare4)(DOS(147)93h
SUBSTforuseinalreadyispath5.0+,NetWare4)(DOS(146)92h

directoryemptytoJOINonlycan5.0+,NetWare4)(DOS(145)91h
directoryrootbenotmustdirectory5.0+,NetWare4)(DOS(144)90h
drivesametoJOIN/SUBSTnotcan5.0+,NetWare4)(DOS(143)8Fh
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Portability

ValueReturn

}
%x\n",de.locus);Locus:printf("Error

%x\n",de.action);printf("Action:
%x\n",de.class);printf("Class:

%i\n",de.exterror);error:printf("Extended
information:\n");errorDOSprintf("Extended

dosexterr(&de);
reading.");forfileopentoputs("Unable

{
)NULL==fp(if

fopen("EXAMPLE.DAT","r");=fp

de;DOSERRORstruct
*fp;FILE

{
main(void)int

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

relatedmemory05h
devicecharacter1.0+)S/DOS&6.51+(PTS-DOS04h

(timeout)deviceserial04h
relatednetwork03h

error)(diskdeviceblock02h
appropriatenotorunknown01h

interventionuserafterretry07h
ignore06h

("panic")abortimmediate05h
cleanupafterabort04h

inputreentertouserprompt03h
pause)(afterretrydelayed02h

retry01h

time(undoc)(15)0Fh
cannot(undoc)(14)0Eh
other/unknown(13)0Dh

itemexistingwithcollision/existsalready(12)0Ch
errormedia(11)0Bh

locked(10)0Ah
formatbad(9)09h
foundnot(8)08h

errorprogramapplication(7)07h
incorrect)ormissingfile(configurationfailuresystem(6)06h

failurehardware(5)05h
bug)software(systemerrorsysteminternal(4)04h

access)(deniedproblempermission/authorization(3)03h
lock)recordor(filesituationtemporary(2)02h
channels)I/Oorspace(storageresourceofout(1)01h

driveinvalid(NetWare4)(255)FFh
availabledatamore(NetWare4)(234)EAh

serverbydisconnectedpipe(NetWare4)(233)E9h
readnonblockingforavailabledatano(NetWare4)(232)E8h

busyispipe(NetWare4)(231)E7h
operationbadorpipe,non-existent(NetWare4)(230)E6h

allowednotnesting(NetWare4)(215)D7h

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

code.errorextendedthewithReturns

field):locus(locuserrorforValues

field):action(actionsuggestedforValues

field):class(classerrorforValues
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

dosmemgetb

dosmemget

*/;pressedkeyCtrl/*
0x0004)&(shift_stateif

&shift_state);2,_dosmemgetb(0x417,
shift_state;shortunsigned

malloc

offset;+16*segment=offset

*buffer);voidxfers,size_toffset,long_dosmemgetb(unsignedvoid

<sys/movedata.h>#include

*/;pressedkeyCtrl/*
0x0004)&(shift_stateif

&shift_state);2,dosmemget(0x417,
shift_state;shortunsigned

malloc

offset;+16*segment=offset

*buffer);voidlength,intoffset,dosmemget(intvoid

<sys/movedata.h>#include

}
0;return

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

go.willdatathewhere)fromobtainedmemoryas(such
spaceaddressvirtualyourinsomewheretopointeraisbufferandtransfer,tobytesofnumbertheisxfersThe

follows:aspair
segment/offsetreal-modeafromcomputedbecanwhichaddress,physicalaisoffsetThetransfers.byteonlyusing

space,addressvirtualprogram’sthetospacememoryconventionalMS-DOS’sfromdatatransfersfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

go.willdatathewhere)fromobtainedmemoryas(such
spaceaddressvirtualyourinsomewheretopointeraisbufferandtransfer,tobytesofnumbertheislengthThe

follows:aspairsegment/offsetreal-modeafromcomputedbecanwhichaddress,physicalaisoffset
Thespace.addressvirtualprogram’sthetospacememoryconventionalMS-DOS’sfromdatatransfersfunctionThis
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Description
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Example

Portability

ValueReturn

Description

Syntax

dosmemput

dosmemgetw

dosmemgetl

*/;pressedkeyCtrl/*
0x0004)&(shift_stateif

&shift_state);1,_dosmemgetw(0x417,
shift_state;shortunsigned

malloc

offset;+16*segment=offset

*buffer);voidxfers,size_toffset,long_dosmemgetw(unsignedvoid

<sys/movedata.h>#include

*/;pressedkeyCtrl/*
0x0004)&(shift_stateif

&shift_state);1,_dosmemgetl(0x417,
shift_state;longunsigned

malloc

offset;+16*segment=offset

*buffer);voidxfers,size_toffset,long_dosmemgetl(unsignedvoid

<sys/movedata.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

go.willdatathewhere)fromobtainedmemoryas(such
spaceaddressvirtualyourinsomewheretopointeraisbufferandtransfer,towordsofnumbertheisxfersThe

follows:aspairsegment/offset
real-modeafromcomputedbecanwhichaddress,physicalaisoffsetThetransfers.(16-bit)short-wordonlyusing
space,addressvirtualprogram’sthetospacememoryconventionalMS-DOS’sfromdatatransfersfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

go.willdatathewhere)fromobtainedmemoryas(suchspace
addressvirtualyourinsomewheretopointeraisbufferandtransfer,tolong-wordsofnumbertheiscountThe

follows:aspairsegment/offset
real-modeafromcomputedbecanwhichaddress,physicalaisoffsetThetransfers.(32-bit)long-wordonlyusing
space,addressvirtualprogram’sthetospacememoryconventionalMS-DOS’sfromdatatransfersfunctionThis
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Description
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Example

Portability

ValueReturn

Description

Syntax

dosmemputl

dosmemputb

offset);longunsigned
xfers,size_t*buffer,void_dosmemputl(constvoid

<sys/movedata.h>#include

80*2*25);0xb8000,_dosmemputb(save_screen,
save_screen[25][80];shortunsigned

malloc

offset;+16*segment=offset

offset);longunsigned
xfers,size_t*buffer,void_dosmemputb(constvoid

<sys/movedata.h>#include

0xb8000);80*2*25,dosmemput(save_screen,
save_screen[25][80];shortunsigned

malloc

offset;+16*segment=offset

offset);intlength,int*buffer,voiddosmemput(constvoid

<sys/movedata.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

from.comewilldatathewhere)fromobtainedmemoryas(such
spaceaddressvirtualyourinsomewheretopointeraisbufferandtransfer,tobytesofnumbertheisxfersThe

follows:aspairsegment/offset
real-modeafromcomputedbecanwhichaddress,physicalaisoffsetThetransfers.(8-bit)byteonlyusing

space,memoryconventionalMS-DOS’stospaceaddressvirtualprogram’sthefromdatatransfersfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

from.comewilldatathewhere)fromobtainedmemoryas(such
spaceaddressvirtualyourinsomewheretopointeraisbufferandtransfer,tobytesofnumbertheislengthThe

follows:aspairsegment/offsetreal-modeafromcomputedbecanwhichaddress,physicalaisoffset
Thespace.memoryconventionalMS-DOS’stospaceaddressvirtualprogram’sthefromdatatransfersfunctionThis
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Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

dostrerr

dosmemputw

strerror
dosexterr

*p_str);DOSERROR_strstruct*p_error,DOSERRORdostrerr(structint

<dos.h>#include

80*25);0xb8000,_dosmemputw(save_screen,
save_screen[25][80];shortunsigned

malloc

offset;+16*segment=offset

offset);longunsigned
xfers,size_t*buffer,void_dosmemputw(constvoid

<sys/movedata.h>#include

0xb8000);40*25,_dosmemputl(save_screen,
save_screen[25][80];shortunsigned

malloc

offset;+16*segment=offset

becanand),strerrorSee(functionANSItheofanalogueDOSaisfunctionThisparameter.secondthe
bytopointedstructuretheinstructureerrorthatdescribeswhichstringsthereturnsand)dosexterrSee,

functionfromparameterreturnedthefrom(e.g.,DOSfromstructureerrorextendedtheacceptsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

from.comewilldatathewhere)fromobtainedmemoryas(suchspace
addressvirtualyourinsomewheretopointeraisbufferandtransfer,toshort-wordsofnumbertheisxfersThe

follows:aspairsegment/offset
real-modeafromcomputedbecanwhichaddress,physicalaisoffsetThetransfers.(16-bit)short-wordonlyusing
space,memoryconventionalMS-DOS’stospaceaddressvirtualprogram’sthefromdatatransfersfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

from.comewilldatathewhere)fromobtainedmemoryas(suchspace
addressvirtualyourinsomewheretopointeraisbufferandtransfer,tolong-wordsofnumbertheisxfersThe

follows:aspairsegment/offset
real-modeafromcomputedbecanwhichaddress,physicalaisoffsetThetransfers.(32-bit)long-wordonlyusing
space,memoryconventionalMS-DOS’stospaceaddressvirtualprogram’sthefromdatatransfersfunctionThis
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ValueReturn

OverviewDPMI

__dpmi_error;shortunsignedextern

}
0;return

}
%s\n",de.locus,se.locus_str);:%xLocus:printf("Error

%s\n",de.action,se.action_str);:%xprintf("Action:
%s\n",de.class,se.class_str);:%xprintf("Class:

%s\n",de.exterror,se.exterror_str);:%ierror:printf("Extended
information:\n");errorDOSprintf("Extended

&se);dostrerr(&de,
dosexterr(&de);

reading.");forfileopentoputs("Unable
{

)NULL==fp(if
fopen("EXAMPLE.DAT","r");=fp

se;DOSERROR_STRstruct
de;DOSERRORstruct

*fp;FILE

{
main(void)int

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

DOSERROR
NULLerrnoNULL

};
*locus_str;char
*action_str;char
*class_str;char
*exterror_str;char

{DOSERROR_STRstruct

};
locus;char
action;char
class;char
exterror;int

{DOSERRORstruct

DOSERROR

variable.thisinstoredisserverDPMIthefromreturnederrorthefunctions,mostFor

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

code.errortheofvaluenumericdecimalthebyfollowed’’error:‘‘Unknownstring
thetomemberp_strcorrespondingthesetscode,thatforvaluesvalidtheofoutsideiscodeerroranyIfcode.
errorthedescribingstringcorrespondingthewithfieldsmemberp_strparametersetsmember,thatforcodeserror
validoflimitsthewithinisvalueeachIf.p_errorparametertheofmembereachofvaluethechecks
,notareparametersbothIfEINVAL.tosetsand-1returns,isparameterpointereitherIf

structure:followingthetopointmustp_str

structure:followingthetopointmustp_error

.dosexterrSeeseetype,andnumbererroreachforreturnedstringstheoflistaFor

structure.theindescribederrorsthetocorrespondingmessagesdescriptiveprinttoused
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{structtypedef

__dpmi_regs;}
h;}

eax_b3;eax_b2,ah,al,charunsigned
ecx_b3;ecx_b2,ch,cl,charunsigned
edx_b3;edx_b2,dh,dl,charunsigned
ebx_b3;ebx_b2,bh,bl,charunsigned

res[4];charunsigned
ebp[4];charunsigned
esi[4];charunsigned
edi[4];charunsigned

{struct
x;}

ss;shortunsigned
sp;shortunsigned
cs;shortunsigned
ip;shortunsigned
gs;shortunsigned
fs;shortunsigned
ds;shortunsigned
es;shortunsigned
flags;shortunsigned

ax_hi;ax,shortunsigned
cx_hi;cx,shortunsigned
dx_hi;dx,shortunsigned
bx_hi;bx,shortunsigned
res_hi;res,shortunsigned
bp_hi;bp,shortunsigned
si_hi;si,shortunsigned
di_hi;di,shortunsigned

{struct
d;}

eax;longunsigned
ecx;longunsigned
edx;longunsigned
ebx;longunsigned
res;longunsigned
ebp;longunsigned
esi;longunsigned
edi;longunsigned

{struct
{uniontypedef

size

__dpmi_meminfo;}
*/108,/*address;longunsigned

*/64,/**/countor/*size;longunsigned
*/20,/*handle;longunsigned

{structtypedef

__dpmi_paddr;}
selector;shortunsigned
offset32;longunsigned
{structtypedef

__dpmi_raddr;}
segment;shortunsigned
offset16;shortunsigned
{structtypedef

calls.real-modesimulatingassuchinformation,registerpassthatfunctionsbyusedisstructureThis

count.areturnorsomething,ofcountawantthatoperationsthoseforcounta
asdoublesfieldThememory.32-bitofblockstorefertoneedthatfunctionsmanybyusedisstructureThis

pair.selector:offsetaofconsistswhichaddress,protected-modeaholdtousedisstructureThis

pair.segment:offsetaofconsistswhichaddress,real-modeaholdtousedisstructureThis
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__dpmi_shminfo;}
reserved2;longunsigned
reserved1;shortunsigned
name_selector;shortunsigned
name_offset;longunsigned
address;longunsigned
handle;longunsigned
size;longunsigned
size_requested;longunsigned
{structtypedef

__dpmi_callback_info;}
eip;longunsigned
code32[2];longunsigned
data32[2];longunsigned
reserved;shortunsigned
ip;shortunsigned
code16[2];longunsigned
data16[2];longunsigned
{structtypedef

__dpmi_memory_info;}
reserved[19];longunsigned
size_of_allocation_alignment_unit_in_bytes;longunsigned
size_of_minimum_allocation_unit_in_bytes;longunsigned
size_in_bytes_of_largest_free_memory_block;longunsigned
highest_linear_address_available_to_client;longunsigned
max_locked_bytes_of_memory_client;longunsigned
total_locked_bytes_of_memory_client;longunsigned
total_available_bytes_of_virtual_memory_client;longunsigned
total_allocated_bytes_of_virtual_memory_client;longunsigned
total_available_bytes_of_virtual_memory_vcpu;longunsigned
total_allocated_bytes_of_virtual_memory_vcpu;longunsigned
total_available_bytes_of_virtual_memory_host;longunsigned
total_allocated_bytes_of_virtual_memory_host;longunsigned
total_allocated_bytes_of_physical_memory_host;longunsigned
{structtypedef

__dpmi_free_mem_info;}
reserved[3];longunsigned
size_of_paging_file_partition_in_pages;longunsigned
free_linear_address_space_in_pages;longunsigned
total_number_of_physical_pages;longunsigned
total_number_of_free_pages;longunsigned
total_number_of_unlocked_pages;longunsigned
linear_address_space_size_in_pages;longunsigned
maximum_locked_page_allocation_in_pages;longunsigned
maximum_unlocked_page_allocation_in_pages;longunsigned
largest_available_free_block_in_bytes;longunsigned
{structtypedef

__dpmi_version_ret;}
slave_pic;charunsigned
master_pic;charunsigned
cpu;charunsigned
flags;shortunsigned
minor;charunsigned
major;charunsigned

regions.memorysharedmanipulatetousedisstructureThis

programs.TSRinstalltousedisstructureThis

function.differentabybutinformation,memoryreturntousedalsoisThis

system.theinmemoryvirtualofstatetheaboutinformationreturntousedisstructureThis

program.thetoinformationversionreturntousedisstructureThis
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Description

Syntax

Portability

ValueReturn

Description

Syntax

__dpmi_allocate_linear_memory

__dpmi_allocate_ldt_descriptors

__dpmi_allocate_dos_memory

SpecificationDPMI

<dpmi.h>#include

__dpmi_allocate_ldt_descriptors(1);=selshort

__dpmi_get_selector_increment_value

count);__dpmi_allocate_ldt_descriptors(intint

<dpmi.h>#include

*_ret_selector_or_max);int
_paragraphs,__dpmi_allocate_dos_memory(intint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

selectors.remainingtheoutfigureto)__dpmi_get_selector_increment_value
See(Usedescriptor.firsttheelseerror,on-1

descriptors.countAllocates

0x0000=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

[0000..FFFF].segmenttheelseerror,on-1

segment.thenotblock,thefreetouseyouselectortheit’sthatNotememory.samethereferencetousecan
youthat(protected-mode)selectorawith_ret_selector_or_maxinfillsand(dos-style)segmentareturnsitsucceeds,

itIfallocate.to((bytes+15)>>4)paragraphsofnumbertheitpassYoumemory.DOSallocatesfunctionThis

0x0100=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

http://www.delorie.com/djgpp/doc/dpmi/.andftp.qdeck.com:/pub/memory/dpmi*
tryAlso,240977-001.numberdocumentorderandIntelContactspecification,DPMItheobtainTo
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ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

__dpmi_allocate_real_mode_callback

__dpmi_allocate_memory

*_ret);__dpmi_raddr
*_regs,__dpmi_regs

(*_handler)(void),__dpmi_allocate_real_mode_callback(voidint

<dpmi.h>#include

*_info);__dpmi_allocate_memory(__dpmi_meminfoint

<dpmi.h>#include

commit);int*info,__dpmi_allocate_linear_memory(__dpmi_meminfoint

zero.elseerror,on-1

returns.handlerthewhenitfromsetareregistersthe
andcalled,ishandleryourwhenregistersreal-modethewithinfilledgetsituse;toblockregisteraitpassYou

handler.protected-modeyourtoreflectedgetsthatTSRstopasstoaddressreal-modeayougivesfunctionThis

0x0303=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

address.andhandlereturnssize,inFillmemory.virtualallocatesThis

0x0501=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

address.actualtheandhandleareturnsItuncommitted.aretheyelsepages,committedfor1iscommit
size.aandany)forzero(oraddressdesiredaPassspace.addresslinearpage-alignedofblockaallocatesThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0504=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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ASCIIZ

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

__dpmi_clear_debug_watchpoint

__dpmi_allocate_specific_ldt_descriptor

__dpmi_allocate_shared_memory

_handle);long__dpmi_clear_debug_watchpoint(unsignedint

<dpmi.h>#include

_selector);__dpmi_allocate_specific_ldt_descriptor(intint

<dpmi.h>#include

__dpmi_serialize_on_shared_memory

->name_offsetinfo->name_selectorinfo
->addressinfo->handleinfo->sizeinfo

->size_requestedinfo

*info);__dpmi_allocate_shared_memory(__dpmi_shminfoint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

given.selectorspecifictheallocatesThis

0x000d=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

).__dpmi_serialize_on_shared_memorySee(function
thecallingbyserializedbecanblockmemorysharedthetoaccessThe

respectively.,andinlong)bytes128to(upnameblock
anofselector:offsettheand,inaddresslinear,inhandleblock,

inlengthallocatedstructure:theofrestthefillsfunctionThe.inlengthrequired
theFillmachines.virtualdifferentfromaccessedbecanthatblockmemorysharedaallocatesfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0d00=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_free_dos_memory

__dpmi_discard_page_contents

__dpmi_create_alias_descriptor

<dpmi.h>#include

*_info);__dpmi_discard_page_contents(__dpmi_meminfoint

<dpmi.h>#include

_selector);__dpmi_create_alias_descriptor(intint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

bytes).
(insizeandaddressinFillreclaimed.bemayandneededlongernoarepagesgiventhethatservertheAdvises

0x0703=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

selector.newtheelseerror,on-1

one.giventheasparameterssamethewithselectornewaCreate

0x000a=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

watchpoint.debugaClear

0x0b01=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

__dpmi_free_memory

__dpmi_free_ldt_descriptor

_handle);long__dpmi_free_memory(unsignedint

<dpmi.h>#include

__dpmi_free_ldt_descriptor(sel);

descriptor);__dpmi_free_ldt_descriptor(intint

<dpmi.h>#include

_selector);__dpmi_free_dos_memory(intint

zero.elseerror,on-1

memory.virtualofblockafreesThis

0x0502=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

many.ofoneasallocatedwasitifevendescriptor,singleafreesfunctionThis

0x0001=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

segment.thenotand
selectorthepasstoRemember.__dpmi_allocate_dos_memorySeebyallocatedmemorydosthefreesfunctionThis

0x0101=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

__dpmi_free_serialization_on_shared_memory

__dpmi_free_real_mode_callback

__dpmi_free_physical_address_mapping

flags);int
handle,long__dpmi_free_serialization_on_shared_memory(unsignedint

<dpmi.h>#include

*_addr);__dpmi_free_real_mode_callback(__dpmi_raddrint

<dpmi.h>#include

*info);__dpmi_free_physical_address_mapping(__dpmi_meminfoint

<dpmi.h>#include

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0d03=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

address.callbackreal-modethefreesfunctionThis

0x0303=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

address.
lineartheinFill.__dpmi_physical_address_mappingSeewithmappeddevicephysicalaunmapsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0801=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_get_and_disable_virtual_interrupt_state

__dpmi_free_shared_memory

__dpmi_get_and_disable_virtual_interrupt_state(void);int

<dpmi.h>#include

handle);long__dpmi_free_shared_memory(unsignedint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

setting.previousThe

setting.previousthereturnsandinterrupts,disablesfunctionThis

0x0900=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

call.
thisafterinvalidbecomeshandleThe.handlegiventhebyspecifiedblockmemorysharedthefreesfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0d01=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

zero).be(shouldReserved
2-15bits

serialization.pendingfreeset,If
1bit

serialization).exclusivetoopposed(asserializationsharedreleaseset,If
0bit

bits:followingthedefinesflagsvariable
bit-mappedThe.handlehandleitsbyspecifiedblockmemorysharedonserializationthefreesfunctionThis
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

__dpmi_get_capabilities

__dpmi_get_and_set_virtual_interrupt_state

__dpmi_get_and_enable_virtual_interrupt_state

*vendor_info);char*flags,__dpmi_get_capabilities(intint

<dpmi.h>#include

__dpmi_get_and_enable_virtual_interrupt_state
__dpmi_get_and_disable_virtual_interrupt_state

_old_state);__dpmi_get_and_set_virtual_interrupt_state(intint

<dpmi.h>#include

__dpmi_get_and_enable_virtual_interrupt_state(void);int

<dpmi.h>#include

follows:asareflagsserver.theofcapabilitiestheGets

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0401=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

setting.previousThe

).__dpmi_get_and_enable_virtual_interrupt_state
See(or

)__dpmi_get_and_disable_virtual_interrupt_stateSee(
tocallpreviousafromstateinterrupttherestoresfunctionThis

0x09=AHfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

setting.previousThe

setting.previousthereturnsandinterrupts,enablesfunctionThis

0x0901=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_get_coprocessor_status

0100

0011

0010

0000

__dpmi_get_coprocessor_status(void);int

<dpmi.h>#include

namevendor[2..127]
numberminorhost[1]
numbermajorhost[0]

supportedhost"1="write-protect=-----X--
supportedclient"1="write-protect=------X-

supportedzero-fill"1="demand=-------X
supportedmemory"conventional1="map=X-------

supportedmapping"1="device=-X------
supportedrestartble"1="exceptions=--X-----

supportedaccessed/dirty"1="page=---X----

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

processornumericawith80486

80387

80287

none

type:co-processorThe
4-7bits

co-processor.theemulatingishostDPMItheset,If
3bit

present.isco-processornumerictheset,If
2bit

co-processor.theemulatingisapplicationtheset,If
1bit

disabled.isco-processorreset,Ifenabled.isco-processorset,If
0bit

bit:seteachofmeaningtheHere’sflags.statusprocessorthereturnselseerror,on-1

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0e00=AXfunctionDPMI

information.generalfor
,OverviewDPMISeeseeAlsooperation.callfunctionDPMIondetailsfor,SpecificationDPMISeetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

buffer:128-byteaisinfovendorThe
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less

lower

Description

Syntax
__dpmi_get_descriptor

[31:24]addressbase=--------XXXXXXXX[3]
(big)1=page-granular(small)0=byte-granular=----X-----------[3]

1usually1=32-bit;0=16-bit=-----X----------[3]
zerobemust=------0---------[3]

belowdetailsseeuser;foravailable=-------X--------[3]
[19:16]limitsegment=XXXX------------[3]

1usually1=present;0=absent,=------------X---[2]
11)(binary3usuallylevel,privilege=-------------XX-[2]

1bemust1=application;0=system,=---------------1[2]
belowdetailsseetype;=--------XXXX----[2]

[23:16]addressbase=XXXXXXXX--------[2]
[15:0]addressbase=XXXXXXXXXXXXXXXX[1]
[15:0]limitsegment=XXXXXXXXXXXXXXXX[0]

short
unsigned

[31:24]addressbase=XXXXXXXX[7]
(big)1=page-granular(small)0=byte-granular=----X---[6]

1usually1=32-bit;0=16-bit=-----X--[6]
zerobemust=------0-[6]

belowdetailsseeuser;foravailable=-------X[6]
[19:16]limitsegment=XXXX----[6]

1usually1=present;0=absent,=----X---[5]
11)(binary3usuallylevel,privilege=-----XX-[5]

1)be(must1=application0=system,=-------X[5]
belowdetailsseetype;=XXXX----[5]

[23:16]addressbase=XXXXXXXX[4]
[15:8]addressbase=XXXXXXXX[3]
[7:0]addressbase=XXXXXXXX[2]
[15:8]limitsegment=XXXXXXXX[1]
[7:0]limitsegment=XXXXXXXX[0]

*_buffer);void_selector,__dpmi_get_descriptor(intint

<dpmi.h>#include

codeForsegment.dataorcodeforisdescriptorthewhetherondependingmeaningsdifferenthasfieldThis
fieldType

boundaries.16-byteondataandcodealigningby
performancemaximizesitbutrequired,notisThisaligned.16-bytebegenerallyshouldaddressbaseSegment

fieldsAddressBase

GPF.ainresultlimitsegmentthethanoffsetofvaluessegments,expand-downForsize).default
(16-bitnotorsize)default(32-bitsetisbitsizethewhetherondepending0xffff,or0xffffffffeitherislimit
upperthesegment;theoflimittheislimitsegmentthebelow),(seesegmentsdataexpand-downFor

exception.FaultProtectionGeneralthe,GPFageneratewilllimitthethanlargerOffsets
set.isbitgranularitytheifpages4KBofnumberaasandset,notis6)byteof7(bitbitgranularity

theifbytesofnumberaasinterpretedisnumberThisnumber.20-bitaasspecifiedislimitsegmentThe
fieldsLimitSegment

fields:theofsometoapplyconsiderationsSpecial

s):
(i.e.,words16-bit4ofarrayanasbufferthetreatsthatlayouttheofviewalternativeanHere’s

format:followingthehasdataThe._selectorinpassed
isselectorwhosedescriptortheofparametersthewith_bufferbytopointedbuffer8-bytethefillsfunctionThis

0x000b=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_get_descriptor_access_rights

lar

_selector);__dpmi_get_descriptor_access_rights(intint

<dpmi.h>#include

segment1=codesegment,0=data=0---
0usually1=expand-down;0=expand-up,=-X--

1=read/write0=read-only,=--X-
1=accessedaccessed,0=not=---X

type

segment1=codesegment,0=data=1---
0bemust1=conforming;0=non-conforming,=-0--
1bemust1=execute/read;only,0=execute=--1-

1=accessedaccessed,0=not=---X

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.__dpmi_get_descriptorSeesee
Alsoreturned.informationaccesstheaboutdetailsthefor,__dpmi_set_descriptor_access_rightsSeebyte.accessThe

opcode.thefrombyterightsaccessthereturnsfunctionThis

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

server.DPMIthebyclearednorsetneitherisItuse.application’stheforleftisbitThis
bitAvailable

doing.areyouwhatknowyouunlessbitthisclearDon’tdata.owntheirstoretoCPU/OSforavailableare
bitsystem/applicationtheandlevelprivilegetheexceptdescriptortheoffieldstheallandregister,segment

aintoloadedisselectorthewhengeneratedbewillexceptionsegment-not-presentaclear,isbitthisIf
bitPresent

zero.usually
isbitthissegments,stackstatically-sizedandsegmentsdataforstack;theofbottomthetospaceadditional

theaddslimitthechangingwherebydynamically,changedbeshouldsizewhosesegmentsstackfor1beto
meantisbitup/downexpandThesegments.codeforasmeaningsamethehasbitaccessedaccessed/notThe

follows:asisfieldtheofmeaningthesegments,dataFor

segments.
codefor0betobitthisrequires)SpecificationDPMISee(specDPMITheGPF.ainresultwillsegment

less-privilegedafromsegmentthisintoexecutionoftransferthatsoclearedbemustbitconformingThe

segments.codefor1betobitthisrequires)SpecificationDPMISee(specDPMIThelibrary.
thebycasesseveralindoneiswhichsegment,codethefromdatareadingallowtosetbemustbitreadThe

purposes.debuggingforusedbecanbitThiscleared.explicitlyuntilsetremains
thenbittheandregister,segmentaintoloadedisselectorsegmentthewheneversetisbitThiscleared.

wasbitthetimelastthesinceaccessedbeenhassegmentthewhetherindicatesbitaccessedaccessed/notThe

follows:asismeaningthesegments,
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

__dpmi_get_free_memory_information

__dpmi_get_extended_exception_handler_vector_rm

__dpmi_get_extended_exception_handler_vector_pm

*_info);__dpmi_get_free_memory_information(__dpmi_free_mem_infoint

<dpmi.h>#include

);
*address__dpmi_paddrvector,int

__dpmi_get_extended_exception_handler_vector_rm(int

<dpmi.h>#include

);
*address__dpmi_paddrvector,int

__dpmi_get_extended_exception_handler_vector_pm(int

<dpmi.h>#include

them.in(0xfffffff)-1havewillfieldsUnsupportedmemory.availableaboutinformationreturnsfunctionThis

0x0500=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

exceptions.real-modeforhandlerthegetsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0211=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

exceptions.modeprotectedhandlesthatfunctionthegetsThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0210=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_get_memory_information

__dpmi_get_memory_block_size_and_base

total_available_bytes_of_virtual_memory_client

total_allocated_bytes_of_virtual_memory_client

total_available_bytes_of_virtual_memory_vcpu

total_allocated_bytes_of_virtual_memory_vcpu

total_available_bytes_of_virtual_memory_host

total_allocated_bytes_of_virtual_memory_host

total_allocated_bytes_of_physical_memory_host

*buffer);__dpmi_get_memory_information(__dpmi_memory_infoint

<dpmi.h>#include

*info);__dpmi_get_memory_block_size_and_base(__dpmi_meminfoint

<dpmi.h>#include

program).
callingtheforis,(thatclientcurrenttheforhostDPMIthebyallocatedmemoryvirtualofamountThe

machine.virtualcurrenttheforavailablememoryvirtualofamountThe

machine.virtualcurrenttheforhostDPMIthebyallocatedmemoryvirtualofamountThe

host.DPMIthebycontrolledmemoryvirtualavailableofamounttotalThe

host.DPMIthebycontrolledmemoryvirtualallocatedofamounttotalThe

host.DPMIthebycontrolledmemoryphysicalallocatedofamounttotalThe

follows:asinformation,memoryvirtualreturnsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x050b=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

size.andaddresstheinfillsIthandle.thePass

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x050a=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

works.alwaysThisZero.
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_get_page_attributes

__dpmi_get_multiple_descriptors

*buffer);short*info,__dpmi_get_page_attributes(__dpmi_meminfoint

<dpmi.h>#include

...
(returned)#2parameters[0x0c:8]

(pass)#2selector[0x0a:2]
(returned)#1parameters[0x02:8]

(pass)#1selector[0x00:2]

*buffer);voidcount,__dpmi_get_multiple_descriptors(intint

<dpmi.h>#include

size_of_allocation_alignment_unit_in_bytes

size_of_minimum_allocation_unit_in_bytes

size_in_bytes_of_largest_free_memory_block

highest_linear_address_available_to_client

max_locked_bytes_of_memory_client

total_locked_bytes_of_memory_client

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.ifcopieddescriptorsofnumbertheofnegativethesuccessful,ifcountReturns

return:onparametersthecontainwillandvalues,
selectorwithprefilledbemustbufferbytopointedbufferTheparameters.selectors’oflistagetsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x000e=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

blocks.memoryallocatedofalignmentThe

allocated.becanthatblocksmallesttheofSize

block.memoryavailablelargesttheofSize

program.callingthetoavailableaddresslinearhighestThe

client.currenttheformemorylockedMaximum

program.callingthebylockedmemoryofamountThe

client.currentthetoavailablememoryvirtualofamountThe
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_get_processor_exception_handler_vector

__dpmi_get_page_size

<dpmi.h>#include

*_size);long__dpmi_get_page_size(unsignedint

<dpmi.h>#include

010

001

000

->countinfo->addressinfo
->handleinfo

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsehost),(16-biterroron-1

size.pagetheinFills

0x0604=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

set.is4bitifvalidOnly).dirty(iswrittenbeenhaspageThe
6bit

set).is4bitifvalid(onlyaccessedbeenhaspageThe
5bit

bits.dirtyandaccessedspecify6and5bitsset,If
4bit

read-only.ispagethecleared,Ifread/write.ispagetheset,If
3bit

mapped

committed

uncommitted

type:Page
0-2bits

follows:
aspagethatofattributesthedefinesbufferinwordattribute16-bitapage,eachForattributes.thewithinfilled

getsbufferbufferThe.inpagesofnumberand,inblock)ofstartto(relative
pagefirstofoffset,inhandlethePasspages.ofnumberaofattributestheretrievesfunctionThis

Windows.bynotbutCWSDPMI,bySupportedonly).1.0(DPMI0x0506=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

__dpmi_get_raw_mode_switch_addr

__dpmi_get_protected_mode_interrupt_vector

*_pm);__dpmi_paddr
*_rm,__dpmi_get_raw_mode_switch_addr(__dpmi_raddrint

<dpmi.h>#include

*_address);__dpmi_paddr
_vector,__dpmi_get_protected_mode_interrupt_vector(intint

<dpmi.h>#include

);
*_address__dpmi_paddr_vector,int

__dpmi_get_processor_exception_handler_vector(int

works.alwaysThisZero.

info.moreforspectheRead

0x0306=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

works.alwaysThisZero.

pair.selector:offset
areturnsIthandler.exception)(notinterruptmodeprotectedcurrenttheofaddressthegetsfunctionThis

0x0204=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsevector),(invaliderroron-1

variable._addresstheofmemberstheinpairselector:offsetareturn
willIt._vectorexceptiontheforinterrupts)(nothandlerexceptionprotected-modecurrentthegetsfunctionThis

0x0202=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

__dpmi_get_segment_limit

__dpmi_get_segment_base_address

__dpmi_get_real_mode_interrupt_vector

<dpmi.h>#include

...
&addr))(__dpmi_get_segment_base_address(selector,if

addr;longunsigned

*_addr);longunsigned
_selector,__dpmi_get_segment_base_address(intint

<dpmi.h>#include

*_address);__dpmi_raddr
_vector,__dpmi_get_real_mode_interrupt_vector(intint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

.*addrinstoredisselectortheofaddressbasephysicalThe

0x0006=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

works.alwaysfunctionThisZero.

ignored.silentlyarenumbervectorthein[31:8]Bits

pair.segment:offsetreal-modeareturnsand
call,vectorgetDOStheassametheisThis._addressinaddressvectorinterruptreal-modethestoresfunctionThis

0x0200=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

__dpmi_get_state_save_restore_addr

__dpmi_get_state_of_debug_watchpoint

__dpmi_get_selector_increment_value

*_rm,__dpmi_get_state_save_restore_addr(__dpmi_raddrint

<dpmi.h>#include

*_status);int
_handle,long__dpmi_get_state_of_debug_watchpoint(unsignedint

<dpmi.h>#include

__dpmi_get_selector_increment_value(void);int

<dpmi.h>#include

lsl

_selector);__dpmi_get_segment_limit(intunsigned

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

1=encountered).encountered,(0=notstatusinfillshandle,Passwatchpoint.theofstatetheGets

0x0b02=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

one.nextthegetto__dpmi_allocate_ldt_descriptorsbyallocatedselectoreachtoaddtovalueThe

0x0003=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

opcode.thebyreturnedassegment,theoflimitThe

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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name

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

__dpmi_get_version

__dpmi_get_vendor_specific_api_entry_point

supportedmemory1=virtualmemory,virtual0=no=-X------
mode1=realints,reflectedforused0=V86=--X-----

host1=32-bithost0=16-bit=---X----

*_ret);__dpmi_get_version(__dpmi_version_retint

<dpmi.h>#include

*_api);__dpmi_paddr
*_id,__dpmi_get_vendor_specific_api_entry_point(charint

<dpmi.h>#include

*_pm);__dpmi_paddr

minor=0x5a.andmajor=0returns0.9DPMI

etc.4=80486,3=80386,2=80286,iscpuThe

follows:asareflagsTheinformation.versioninFills

0x0400=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

function.theofthegivenfunction,vendor-specificaupLook

0x0a00=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

state.savetorequiredbytesofnumberThe

info.forspectheRead

0x0305=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_install_resident_service_provider_callback

__dpmi_get_virtual_interrupt_state

eip

code32

data32

ip

code16

data16

__dpmi_terminate_and_stay_resident

);
*info__dpmi_callback_info

__dpmi_install_resident_service_provider_callback(int

<dpmi.h>#include

__dpmi_get_virtual_interrupt_state(void);int

<dpmi.h>#include

supported).notif(zerossegmentcode32-bitfordescriptor8-byteAn

segment.data32-bitfordescriptor8-byteAn

procedure.callback16-bittheofoffset16-bitA

supported).notif(zerossegmentcode16-bitthefordescriptor8-byteAn

segment.data16-bitthefordescriptor8-byteAn

follows:asfilledbeshouldinfoofmembersvariousThe

).__dpmi_terminate_and_stay_resident
See(tocallawithterminatingafterservices

protected-moderesidentprovidetointentandeclaresandcallbackproviderserviceresidentainstallsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0c00=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

(1=enabled).flaginterruptcurrentthereturnsfunctionThis

0x0902=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

works.alwaysThisZero.
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most

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_lock_linear_region

__dpmi_int

*_info);__dpmi_lock_linear_region(__dpmi_meminfoint

<dpmi.h>#include

__dpmi_regs
__dpmi_int_flags
__dpmi_int_sp
__dpmi_int_ss

*_regs);__dpmi_regs_vector,__dpmi_int(intint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

bytes).
(insizeandaddressPassinterrupts.hardwareduringfaultspagepreventtomemory,virtuallocksfunctionThis

0x0600=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

structure.theinfieldappropriatetheinstoredvaluestheholdThese

zero.allarevariablesthesedefault,Byfunction.thistunetousedbecanvariablesfollowingThe

.__dpmi_simulate_real_mode_interruptSeeunlikeof,caretakenautomaticallyare%eflagsand%esp,%ss,
structure.giventhefromregisterstheinfillingaftermoderealininterruptsoftwareaperformsfunctionThis

0x0300=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

descriptor.segment8-bytetheoflayouttheaboutdetailsthefor,__dpmi_get_descriptorSee

procedure.callback32-bittheofoffset32-bitA
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

__dpmi_mark_page_as_demand_paging_candidate

__dpmi_map_device_in_memory_block

__dpmi_map_conventional_memory_in_memory_block

*_info);__dpmi_mark_page_as_demand_paging_candidate(__dpmi_meminfoint

<dpmi.h>#include

*physaddr);longunsigned
*info,__dpmi_map_device_in_memory_block(__dpmi_meminfoint

<dpmi.h>#include

);
physaddrlongunsigned*info,__dpmi_meminfo

__dpmi_map_conventional_memory_in_memory_block(int

<dpmi.h>#include

0x0702=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

map.topagesofnumberandblock,
theofstartthetorelativeoffsethandle,thePassmemory.virtualtorangeaddressphysicalamapsfunctionThis

Windows.bynotbutCWSDPMI,bySupportedonly).1.0(DPMI0x0508=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

pages.ofnumber
andoffset,handle,thePassmemory.virtualtovirtualized)when(evenmemoryconventionalmapsfunctionThis

Windows.bynotbutCWSDPMI,bySupportedonly).1.0(DPMI0x0509=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_relock_real_mode_region

__dpmi_physical_address_mapping

__dpmi_mark_real_mode_region_as_pageable

*_info);__dpmi_relock_real_mode_region(__dpmi_meminfoint

<dpmi.h>#include

*_info);__dpmi_physical_address_mapping(__dpmi_meminfoint

<dpmi.h>#include

*_info);__dpmi_mark_real_mode_region_as_pageable(__dpmi_meminfoint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

use.toaddresslineartheisaddressthereturn,On
bytes).(insizeandaddressphysicaltheinFillmemory.lineartobuffer)graphicsa(likedevicephysicalaMaps

0x0800=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

bytes).(insizeandaddressPasspage-out.forsuitablearepagesgiventhethathosttheadvisesfunctionThis

0x0602=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

bytes).(insizeandaddressSetsoon.usedbetounlikelyarepagescertainthatservertheAdvises
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_resize_linear_memory

__dpmi_resize_dos_memory

__dpmi_reset_debug_watchpoint

*_ret_max);int
_newpara,int_selector,__dpmi_resize_dos_memory(intint

<dpmi.h>#include

_handle);long__dpmi_reset_debug_watchpoint(unsignedint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

available.paragraphsofnumberlargestthecontains_ret_max
fails,callthisIfsegment.thenotandselector,thepasstoRememberblock.memorydosaresizesfunctionThis

0x0102=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

._handleinhandleitsgivenwatchpointaResets

0x0b03=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

bytes).(insize
andaddressPass.__dpmi_mark_real_mode_region_as_pageableSeewithunlockedpagestherelocksfunctionThis

0x0603=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

__dpmi_segment_to_descriptor

__dpmi_resize_memory

_segment);__dpmi_segment_to_descriptor(intint

<dpmi.h>#include

*_info);__dpmi_resize_memory(__dpmi_meminfoint

<dpmi.h>#include

commit);int*info,__dpmi_resize_linear_memory(__dpmi_meminfoint

<dpmi.h>#include

selector.theelseerror,on-1

resource.scarceaisthis
Warning:referenced.havewouldprovidedsegmentreal-modethewhattomapsthatselectorareturnsfunctionThis

0x0002=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

handle.newareturnwillItmemory.lockedandbreakpointsdebuggingofbewarealso;addressbasethechange
mayItfields.sizeandhandlethepassmustYoublock.memoryvirtualaofsizethechangesfunctionThis

0x0503=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

address.baseandhandlenewareturnsItdescriptors.updateautomaticallyto1is1bit
pages;committedfor1iscommitof0Bitsize.newandhandlethePassblock.memoryaresizesfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0505=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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exclusive
any

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

__dpmi_set_coprocessor_emulation

__dpmi_serialize_on_shared_memory

1bit

0bit

flags);__dpmi_set_coprocessor_emulation(intint

<dpmi.h>#include

flags);inthandle,long__dpmi_serialize_on_shared_memory(unsignedint

<dpmi.h>#include

320*200);0,video,buffer,movedata(_my_ds(),
__dpmi_segment_to_descriptor(0xa000);=videoshort

co-processor.thedisablereset,Ifco-processor.theenableset,If

are:flagsinbitsusedtwoonlyThe.flagsbyspecifiedasstateemulationco-processorthesetsfunctionThis

QDPMI).andWindows,
CWSDPMI,includingservers,v0.9DPMImostbysupportedbutonly,v1.0(DPMI0x0e01=AXfunctionDPMI

information.generalfor
,OverviewDPMISeeseeAlsooperation.callfunctionDPMIondetailsfor,SpecificationDPMISeetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

machines.virtualotherfromattemptsserializationonlyblocksserializationsharedA
machines.virtualotherfromblockmemorysametheforattemptsserializationblocksserializationexclusiveAn

zero).be(shouldReserved
2-15bits

serialization.exclusiveperformcleared,Ifserialization.sharedperformset,If
1bit

available.becomesserialization
theuntilsuspendedisprogramthecleared,Ifunavailable.isserializationifimmediatelyreturnset,If

0bit

bits:followingthedefinesflags
variablebit-mappedThe.handleingivenishandlewhoseblockmemorysharedatoaccessserializesfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0d02=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

__dpmi_set_descriptor_access_rights

__dpmi_set_descriptor

__dpmi_set_debug_watchpoint

<dpmi.h>#include

*_buffer);void_selector,__dpmi_set_descriptor(intint

<dpmi.h>#include

_type);int*_info,__dpmi_set_debug_watchpoint(__dpmi_meminfoint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

buffer.8-bytetheofcontents
theofdescriptionthefor,__dpmi_get_descriptorSeedescriptor.selector’stheofentryLDTtheinto_buffer

bytopointedbuffer8-bytetheofcontentsthecopyingby_selectorselectortheofparametersthesetsfunctionThis

0x000c=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

handle.infillsServer
bytes).(1,2,4sizeandaddressinFillaccess.for2andwrite,for1execute,for0isTypebreakpoint.debugaSet

0x0b00=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerrors,on-1

detected.)isco-processornoifautomaticallythatdoescodestartupDJGPP(The
2.ofargumentanwithfunctionthiscallgenerallyshouldemulatorsprovidedtheofoneusingprogramsDJGPP

application.callingthebydonebewillinstructionsfloating-pointtheofemulationtheset,If
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

__dpmi_set_extended_exception_handler_vector_rm

__dpmi_set_extended_exception_handler_vector_pm

*address__dpmi_paddrvector,int
__dpmi_set_extended_exception_handler_vector_rm(int

<dpmi.h>#include

);
*address__dpmi_paddrvector,int

__dpmi_set_extended_exception_handler_vector_pm(int

<dpmi.h>#include

(big)1=page-granular(small)granular0=byte=------------X---
1=32-bit0=16-bit=-------------X--

0bemust=--------------0-
usertheforavailable=---------------X

1=present0=absent,=----X-----------
CPL)equal(mustlevelpriviledge=-----XX---------

1bemust=-------1--------
1=code0=data,=X---------------

0=non-conformingcode:
1=expand-down;0=expand-up,data:=-X--------------

1=readablecode:1=r/w;0=read,data:=--X-------------
1=accessedaccessed,0=not=---X------------

_rights);int_selector,__dpmi_set_descriptor_access_rights(intint

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

exceptions.protected-modeforhandlerainstallsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0212=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

.__dpmi_get_descriptor
Seetoreferpleasedetails,moreForbelow.describedis_rightsoffieldsbitindividualtheofmeaningThe

._rightsto_selectorofrightsaccessthesetsThis

0x0009=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Portability
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Description

Syntax

Portability
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Description

__dpmi_set_page_attributes

__dpmi_set_multiple_descriptors

NULL

->countinfo->addressinfo
->handleinfo

*buffer);short*info,__dpmi_set_page_attributes(__dpmi_meminfoint

<dpmi.h>#include

__dpmi_get_multiple_descriptors

*buffer);voidcount,__dpmi_set_multiple_descriptors(intint

<dpmi.h>#include

);

unnoticed.gothanratherexception,
FaultPageatriggertoerror,programmaticfrequentadereferences,pointercausesThisspace.address

program’stheof4KBfirstthe,pagenullso-calledtheuncommittofunctionthiscallscodestartupDJGPPThe

word.attributepagetheofdefinitionthefor,__dpmi_get_page_attributesSeeattributes.newthe
specifywhichwords16-bitofarrayantopointsbuffer.inpagesofnumberand,

inblockwithinoffset,inhandlePasspages.ofnumberaofattributessetsfunctionThis

Windows.bynotbutCWSDPMI,bySupportedonly).1.0(DPMI0x0507=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.ifsetdescriptorsofnumbertheofnegativethesuccessful,ifcountReturns

calling.beforeeverythinginfillscallerthebut),__dpmi_get_multiple_descriptors
See(inlikeisusageBufferdescriptors.multiplesetsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x000f=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

exceptions.real-modeforhandlerainstallsfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0213=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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__dpmi_set_real_mode_interrupt_vector

__dpmi_set_protected_mode_interrupt_vector

__dpmi_set_processor_exception_handler_vector

*_address);__dpmi_raddr
_vector,__dpmi_set_real_mode_interrupt_vector(intint

<dpmi.h>#include

iretiret
sti

*_address);__dpmi_paddr
_vector,__dpmi_set_protected_mode_interrupt_vector(intint

<dpmi.h>#include

);
*_address__dpmi_paddr_vector,int

__dpmi_set_processor_exception_handler_vector(int

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

environment.virtualaininterruptsrestorealwayswon’tbecausebefore
explicitelymustYouhandler.ainstallyouifmodeprotectedtoreflectedbealwayswillinterruptsHardware

pair.selector:offsetapassmustYouhandler.exception)(notinterruptprotected-modeainstallsfunctionThis

0x0205=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

pair.selector:offsetapassmustYouinterrupts).(notexceptionsmodeprotectedforhandlerainstallsfunctionThis

0x0203=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1
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ValueReturn

Description

__dpmi_set_segment_limit

__dpmi_set_segment_base_address

_address);unsigned_selector,__dpmi_set_segment_limit(intint

<dpmi.h>#include

_address);unsigned_selector,__dpmi_set_segment_base_address(intint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

set.bits12lowtheirhavemust1MBthanlargersegmentsforLimitsproblems.unexpectedcausemay
and"non-big",tochangessegmentthe64K,<=numberapassyouifNote:0xfffff.isaddressvalidhighestthe
0xfffff,passyouifexample,For._selectorbyreferencedsegmenttheinaddressvalidhighestthesetsfunctionThis

0x0008=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

._addressto_selectortheofaddressbasethesetsfunctionThis

0x0007=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

works.alwaysfunctionThisZero.

ignored.silentlyarenumbervectorthein[31:8]Bits

selector.anotpair,segment:offsetapassmustYouvector.interruptreal-modeasetsfunctionThis

0x0201=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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Syntax
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Syntax

__dpmi_simulate_real_mode_procedure_retf

__dpmi_simulate_real_mode_procedure_iret

__dpmi_simulate_real_mode_interrupt

retf

*_regs);__dpmi_simulate_real_mode_procedure_retf(__dpmi_regsint

<dpmi.h>#include

iret

*_regs);__dpmi_simulate_real_mode_procedure_iret(__dpmi_regsint

<dpmi.h>#include

*_regs);__dpmi_regs
_vector,__dpmi_simulate_real_mode_interrupt(intint

<dpmi.h>#include

zero.orvaluesvalidtosetbemustflagsandss:sp.awithreturnshould
calledfunctionThecs:ip.includingstructure,thefromsetregistersthewithmoderealtoswitchesfunctionThis

0x0301=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

.anwithreturnmustfunctioncalledThezero.
orvalidbemustflagsandss:spstructure.thefromregisterstheinfillingmode,realtoswitchesfunctionThis

0x0302=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

.__dpmi_intSeeunlikezero,orvaluesreal-modevalidto%eflagsand%esp,%ss,setYou
structure.giventhefromregisterstheinfillingaftermoderealininterruptsoftwareaperformsfunctionThis

0x0300=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease
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__dpmi_terminate_and_stay_resident

__dpmi_simulate_real_mode_procedure_retf_stack

__dpmi_install_resident_service_provider_callback

paragraphs_to_keep);int
return_code,__dpmi_terminate_and_stay_resident(intint

<dpmi.h>#include

NULL

retf

);
*stack_datavoidconststack_words_to_copy,int

*_regs,__dpmi_regs
__dpmi_simulate_real_mode_procedure_retf_stack(int

<dpmi.h>#include

.__dpmi_install_resident_service_provider_callback
SeeTSR.goingofinsteadterminatedbewillitotherwiseone,thisbefore

functionthecallprogramcallingThe

function.thiscallingbeforefreedexplicitly
unlessprogramthetoallocatedremainsmemoryprotected-modeanythatNotemore.or6orzeroeitherbeshould

itkeep;tomemory(conventional)DOSofparagraphsofnumberthespecifiesparagraphs_to_keepOS.thetoreturn
tovaluewhichspecifiesreturn_codememory.inresidentitleavesbutprogram,callingtheterminatesfunctionThis

Windows.andCWSDPMIbysupportedNotonly).1.0(DPMI0x0c01=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

function.DPMIunderlyingthebydefined
isThisbytes.innotwords,16-bitofunitsingivenbeshouldcopiedbetodatastackofamountthethatNote

.stack_bytesforand,stack_words_to_copy
for0passstack,moderealthetodatacopytowantdon’tyouIfconventions.callingstack-basedwith
proceduresreal-modetoargumentspasstostack,real-modethetocopiedbetodataspecifyoptionallymayYou

zero.orvaluesvalidtosetbemustflagsandss:sp.awithreturnshould
calledfunctionThecs:ip.includingstructure,thefromsetregistersthewithmoderealtoswitchesfunctionThis

0x0301=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1
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DTTOIF

__dpmi_yield

__dpmi_unlock_linear_region

statstructst_mode
readdirdirentstructd_type

DTTOIF(de->d_type)=file_modemode_t
*de;direntstruct

<dirent.h>#include

ENOSYSerrno

__dpmi_yield

__dpmi_yield(void);void

<dpmi.h>#include

*_info);__dpmi_unlock_linear_region(__dpmi_meminfoint

<dpmi.h>#include

).statSee(variableaofmembertheofvalueequivalentan
to)readdirSee(byreturnedasvariable,aofmembertheconvertsmacroThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisDOS,plainonrunningwhenlikeenvironment,thebysupportedisn’tcalltheIfNone.

environment.multitaskingainperformanceoverallenhancetoempty,bufferkeyboardthefinds
itafterkeyboard,viainputuserforwaitsprogramawhenlikeloops,busy-waitincalledbeshouldfunctionThis

run.toreadyisthattaskanothertoswitchandprogramcalling
thepreemptthenwillmanagertaskTheslice.timeitsofresttheneeddoesn’tprogramcallingthethatenvironment

multitaskingainmanagertaskthetellswhich2Fh,interrupttheof1680hfunctioncalls

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1

bytes).(insizeandaddressPassmemory.virtualunlocksfunctionThis

0x0601=AXfunctionDPMI

information.generalfor)OverviewDPMISee(OverviewDPMIthesee
Alsooperation.callfunctionDPMIondetailsfor)SpecificationDPMISee(SpecificationDPMIthetoreferPlease

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoescallThis
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Portability

ValueReturn

__dup_fd_properties

dup2

dup

<libc/fd_props.h>#include

close(new_stdin);
0);dup2(new_stdin,

close(0);
*/streamstdintofilenewcopy/*

new_handle);intexisting_handle,dup2(intint

<unistd.h>#include

do_file(dup(fileno(stdin)));

old_handle);dup(intint

<unistd.h>#include

direntstructd_type

S_IFREGDT_UNKNOWN

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1orhandle,newThe

closed.isitfile,
openanisnew_handleIf.existing_handleaspointerfileandfilesamethetorefertonew_handlecausescallThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.if-1orhandle,filenewThe

pointer.fileandfilesamethetoreferhandlesBothhandle.filegiventheduplicatesfunctionThis

.inmemberthesupportwhichsystemsonavailableismacroThis1.

Notes:

1)note(seeNoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.bewillresultthe,valuethehasargumenttheIfreturned.arebitsmodefile’sThe

copied.isinformationfile-typetheOnlymacro.thisbyreturnedresulttheinsetnotarerightsaccessthethatNote
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DXE_macros

_dxe_load

dlregsym(name)
DXE_EXPORT_TABLEDXE_EXPORT_TABLE_AUTO

DXE_EXPORT_END
DXE_EXPORT_ASM(_symbol)
DXE_EXPORT(symbol)
DXE_EXPORT_TABLE_AUTO(name)
DXE_EXPORT_TABLE(name)

<sys/dxe.h>#include

add(3,4));%d\n",=4+3printf("Okay,
else

add.dxe\n");loadprintf("Cannot
0)==(addif

_dxe_load("add.dxe");=add

b);inta,(*add)(intintstatic

*dxe_filename);*_dxe_load(charvoid

<sys/dxe.h>#include

__clear_fd_properties__set_fd_properties

dup2dup
fd_properties

new_handle);intexisting_handle,__dup_fd_properties(intvoid

manually).
calltoneeddon’tyou(thusstartupprogramduringloaderdynamicthewithregistered

automaticallybewilltabletheofinsteaduseyouIfmodules.
loadedsubsequentlyintoexportedbetogoingarethatsymbolsoftableadefinetoyouallowsmacrosThese

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.onsymbolloadedtheofaddressthefailure,on0

function.aorstructureatopointmaysymbolTheimage.thewithassociatedsymboltheforpointentrythereturns
andmemoryinto,dxe_filenamebytopointedisnamefilewhoseimage,executabledynamicaloadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

).__clear_fd_propertiesSee(
and)__set_fd_propertiesSee(seeinformation,moreFor

.andbycalledisfunctioninternal
This.existing_handleasstructsamethetorefertonew_handledescriptorfilenewtheCauses
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ecvtbuf

ecvt

ecvtbuf

ecvtbuf

1+ndigits

*buf)char
*sign,int*decpt,intndigits,intvalue,(doubleecvtbuf*char

<stdlib.h>#include

ecvtbufecvt

*sign)int*decpt,intndigits,intvalue,(doubleecvt*char

<stdlib.h>#include

dlunload_NAME
dlload_NAME

DXE_DEMAND(name);

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.buftopointerA

more).or8isndigitswhenproducedisform
longer(theinfinityanisvalueif‘‘Infinity’’or‘‘Inf’’andNaN,aisvalueif‘‘NaN’’stringtheproduces

rounded.isbufindigitleast-significantThe

.*signinzerostoresitotherwise;signinpassedisaddresswhose
variabletheintovaluenonzeroaputsnegative,isvalueIfvalue.’sbufinincludednotalsoissignThe

etc.0.01234,
ofvalueatocorrespondsthis-1,is*decptif1.234;ofvalueatocorrespondsthis1,as*decptand‘‘1234’’

asreturnedisbufifThus,.decptinpassedisaddresswhosevariableintegeraninstoredisbufofbeginningthe
torelativepointdecimaltheofpositiontheInstead,point.decimaltheincludedoesbufinstringproducedThe

characters.leastatholdtospaceenough
haveshouldbuf.bufindigitsndigitsofstringnull-terminatedaintovalueargumentitsconvertsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string.generatedthetopointerA

call.eachonoverwrittenis
whichbufferstaticinternalaninstringthegeneratesitthatexcept),ecvtbufSee(likeexactlyworks

string.thattopointerareturnsandstring,null-terminatedaintovaluetheconvertsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

library.dynamiclinkedstaticallytheunloadandloaddynamicallytofunctions
andthecallcanyoumacro,abovethewithmodulethedeclaringAfterunderscore.toconverted

characterillegalanywithcapitalsinbeshouldnamethatNotelinking).staticondetailsforsectiondxe3gen
the(seelibrarydynamicaagainstlinkingstaticallyareyouifpresentarethatfunctionstwothedeclaresmacroThis
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enable

edi_init

(!ints_were_enabled)if
...stuffsomedo...

enable();=ints_were_enabled

ints_were_enabled;int

enable(void);int

<dos.h>#include

(start_state);edi_init

}
(1);exit

exec_file);%s\n",imageforfailed("Loadprintf
{

start_state))cmdline,(exec_file,(v2loadimageif

v2loadimage

edi_init
v2loadimage

start_state);(jmp_bufedi_initvoid

<debug/dbgcom.h>#include

buf);’,’:’-’?esign("%c%s",printf
*/31416"."printwillThis/*

buf)&esign,&edecpt,5,(M_PI,ecvtbuf

edecpt;esign,int
vbuf[20];char

<math.h>#include
<stdio.h>#include
<stdlib.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

call.thisbeforedisabledbeenhadtheyifzeroenabled,alreadywereinterruptstheifnonzeroReturns

.disableSee

interrupts.enablesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tocallprecedingabysetusuallyisstart_stateargumentThe

debuggee.therunandbreakpointssetcandebuggerthebeforesetbetoneedwhichstructures
datatheinitializingofcaretakesthendebuggee.aasprogramexecutableanloadswhich)v2loadimage

See(tocallaaftercalledbeshouldIt.supportdebuggingDJGPPtheofpartisfunctionThis
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errno

endpwent

endmntent

endgrent

<errno.h>#include

endpwent(void);void

<pwd.h>#include

getmntent

*filep);endmntent(FILEint

<mntent.h>#include

getgrnamgetgrgidgetgrent

endgrent(void);void

<grp.h>#include

disable();

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

).getpwentSee(getpwenttocalllasttheaftercalledbeshouldfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

one.returnsalwaysfunctionThis

).getmntentSee(tocalllasttheaftercalledbeshouldfunctionThis

.getgrentSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.or,,tocallsallaftercalledbeshouldfunctionThis
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Description

16

15

system
rename

14

spawnsystem
13

12

NULL
11

mkdiropen
10

9

waitpidwait
8

7

6

5

4

errnospawnsystem
3

2

1

mainerrno
0

errno;intextern

regularwithallowedonlyiswhichdirectoryawithsomethingdotoattemptandirectory:aIs--EISDIR

etc.FAT,damagedblock,diskbadlikeoperation,I/OinerrorLow-levelerror.outputorInput--EIO

etc.,topassedlinecommand
theinerrorssyntax,toargumentstheofoneas".."or"."number,driveinvalidincludeExamples

invalid.betofoundisfunctionlibraryatoargumentanywhencaseAnyargument.Invalid--EINVAL

code.error24h"INTon"failthereturnsDOSwhenAlso,.byinterruptedwasprogram
childthewhenthatusefamilytheoffunctionstheandcall.systemInterrupted--EINTR

DJGPP.inusedNeverlarge.tooFile--EFBIG

pointer).a(likepointerbadapassedwasfunctionAaddress.Bad--EFAULT

exists.alreadynamethatbydirectoryorfileawhenandbyReturnedexists.File--EEXIST

DJGPP.inusedNeveravoided.deadlockResource--EDEADLK

calls.NetWare-relatedbyand,andbyReturnedprocesses.childNo--ECHILD

process.anotherbyuseinisdrive,aassuchresource,networkedawhenor
drive),anotherondirectorycurrent(includingdirectorycurrentremovetoAttemptbusy.Resource--EBUSY

function.libraryatopassedhandlefileinvalidandescriptor:fileBad--EBADF

TCB").anothercreateto"unable(NetWare49Bh
orrunning")stillchildren"CWait(NetWare481hfull")queueprint("network3DhcodeerrorreturnsDOS

whenexceptDJGPP,inusedneverAlmostlater.againtryunavailable,temporarilyResource--EAGAIN

why."knowtostupidtoo
I’mbutthat,docan’t"YousayingofwayDOSait’sessence,Inetc.file,awereitifasdirectoryaopen

ordirectory,non-emptyaremoveorfile,read-onlyatowritetoAttemptdenied.Permission--EACCES

programs).DJGPPinvokingwhensizebuffertransferthethanlonger
orprograms,non-DJGPPinvokingwhenlimit126-characterthan(longerlongtooislinecommandthewhen

tothisassignfamilythefromfunctionstheandlong.toolistArgument--E2BIG

range.ofoutisfunctionaofoutputNumerical--ERANGE

range.ofoutisfunctionatoinputNumerical--EDOM

requirement).CANSIis(this
callingbeforejustthatdoescodestartupthebutzero,tosetneverfunctionsLibraryError.No

following:
theofonebemightvalueThecall.functionlasttheoferrortheofvaluetheholdtousedisvariableThis
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33

32

31

errno
30

rename
29

_truename
rename

28

27

_writewrite
26

NULLmallocENOMEM
errnomalloc

25

24

_dxe_load
23

22

21

20

stdio.hFILENAME_MAX
19

18

CONFIG.SYSFILES=

17

spawn*systemrename
errnoEISDIREACCES

DJGPP.inhappensneverThisit.readtonobodywithpipeatowritetoattemptpipe:Broken--EPIPE

etc.redirections;
networkduplicateormanytoonetwork;aviaattemptsloginillegalorpasswordexpiredresources;networked

toaccessofdenialviolations;lockfileorsharinginclude:Examplespermitted.notOperation--EPERM

empty.isbutexiststhatdrivediskaaccessornon-existent,orinvalid,
isthatdrive)diska(notdeviceareferencetoattemptedoperationAnaddress.ordevicesuchNo--ENXIO

TTY.anotisthatdevice
aoncalledwhenthistosetfunctionstermiosTheoperation.controlI/OInappropriate--ENOTTY

directory.non-emptyexistinganoverdirectoryamove
tocalledisitwhendoes,butcode,thisreturnsneverDOSempty.notDirectory--ENOTEMPTY

directory.anotisthatfileaorpathname
empty)(e.g.invalidaneithergetbutpathname,directoryvalidaexpecttheyifthatdo,

andlikefunctions,librarysomebutcode,thisreturnsneverDOSdirectory.aNot--ENOTDIR

DOS.plainonrunningwhenfunctionLFN
anlikeOS,underlyingthebysupportedisn’tthatcallsystemAnyimplemented.notFunction--ENOSYS

condition.diskfulladetecttheywhenit,for
thisdoandbuterror,thisreturndoesn’tusuallyDOSdrive.onleftspaceNo--ENOSPC

pointer.areturnsitwhenthatdowillusethatfunctionslibraryseveralhowever,;
tosetNOTdoesexpectations,yourunlikethat,Notememory.enoughNot--ENOMEM

buffer).sharingtheofoverflowto
(duefilesmorelockcannotfunctionsfile-lockingDOSthewhenReturnedavailable.locksNo--ENOLCK

remotely.programsrunwhichcallsNetWare-relatedbyandDXE),valid
aisn’tthatfileanamesargumentthe(whenbyReturnedfile.executetoUnable--ENOEXEC

directory.orfilesuchNo--ENOENT

drive.
oftypetheforoperationinvalidanordrive,invalidanaccesstoAttemptdevice.suchNo--ENODEV

DJGPP.inusedNeverfiles.openmanyToo--ENFILE

).indefined,than(longerlongtoonameFile--ENAMETOOLONG

links).hardsupportdoesn’tDOS(asDJGPPinusedNotlinks.manyToo--EMLINK

small.tooisindirectivethebyspecified
numberthethatmeansusuallyThisavailable).handlesmore(nosysteminfilesopenmanyToo--EMFILE

program.executableanofinsteaddirectoryaofnameapassedarefunctions
theofoneorwhenordirectory,aoverfileregularamovetocallediswhen

like,toassignssometimesDJGPPbutcases,theseinreturnsusuallyDOSfiles.
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exec*

errno

spawn*P_OVERLAYspawn*

envp[]);*constcharargv[],*constchar*path,charexecvpe(constint
argv[]);*constchar*path,charexecvp(constint

envp[]);*constcharargv[],*constchar*path,charexecve(constint
argv[]);*constchar*path,charexecv(constint

*/);envp[]*constchar/*,
...*argv0,charconst*path,charexeclpe(constint
...);*argv0,charconst*path,charexeclp(constint

*/);envp[]*constchar/*,
...*argv0,charconst*path,charexecle(constint
...);*argv0,charconst*path,charexecl(constint

<unistd.h>#include

41

errnolfilelength
errnofilelength

40

39

readdir
errnofindnextfindfirst

38

37

36

35

34

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.the
indicatetosetand-1returnfunctionstheseerror,anisthereIfreturn.notdofunctionsthesesuccessful,If

description.
fullafor)spawn*See(toRefer.oftypeawithcallingbyoperatefunctionsThese

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.perrorSee

character.wideormultibyteincompleteorInvalid--EILSEQ

).lfilelengthSee(
2^63-1thanlargerislengthfile’sawhentothisassigncan).filelengthSee(2^31-2

thanlargerislengthfile’sawhentothisassigncanlarge.tooValue--EOVERFLOW

link1).->link2link2,->(link1looplinkencounteredmeansUsually
library.infunctionhandlingfileanybyvirtuallysetbeCanlinks.symbolicoflevelsmanyToo--ELOOP

well.asthatdoesdirectory.thein
filestheexhausttheywhentothisassignandfiles.moreNo--ENMFILE

hardlink.cross-deviceacreateordrivesacrossfilearenametoattemptAnlink.Improper--EXDEV

DJGPP.inusedNotprocess.suchNo--ESRCH

seekable.alwaysarethereforeandMS-DOS,infilesregularwithsimulatedarepipessinceoperations,
NetWare-relatedforexceptDJGPP,inhappensNeverpipe.aonseektoattemptseek:Invalid--ESPIPE

code.thisreturns
neveralmostDOSUnfortunately,disk.read-onlyatowritetoattemptsystem:fileRead-only--EROFS
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_Exit

_exit

__exit

atexit

exit_code);_Exit(intvoid

<stdlib.h>#include

abortexit
abort

atexit

exit_code);_exit(intvoid

<unistd.h>#include

_exit
atexit

exit_code);__exit(intvoid

<unistd.h>#include

0);"hello.c","-v","gcc",execlp("gcc",

1003.2-1992not1003.1-2001;
C89not1);note(seeC99{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

crashes.systempreventtounhooked,arehandlersinterrupthardware
theonlycalled;notarefunctionsanyanddone,isfunctions)destructorstaticthetocallsordescriptorsfile

closingas(suchprocessingadditionalNoprocess.callingthetoexit_codereturningprogram,theexitsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

.andbyonlycallednormally
isfunctionThis.tocallaaftere.g.crashessystempreventtounhooked,arehandlersinterrupthardware

theonlycalled;notarefunctionsanyanddone,isfunctions)destructorstaticthetocallsordescriptorsfile
closingas(suchprocessingadditionalNoprocess.callingthetoexit_codereturningprogram,theexitsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

directly.itcalldo;byonlycallednormallyisfunctionThisexits.programtheaftercrashescause
canthisunhooked,notareinterruptshardwareSincecalled.notarefunctionsanyanddone,isprocessing

additionalNoprocess.callingthetoexit_codereturningprogram,theexitswhichfunctionlibraryinternalanisThis
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exp

exit

EDOMerrnoNaNNaNerrno
+InfERANGE

errnoInfdoubledouble

x);exp(doubledouble

<math.h>#include

}
exit(1);
print_usage();

{
4)<(argcif

on_exitatexit

exit_code);exit(intvoid

<stdlib.h>#include

}
_Exit(1);
print_usage();

{
4)<(argcif

_Exit

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aisxIfchanged.notis
andrespectively,zero,oreitherisresulttheinfinity,negativeaorpositiveaeitherisxIf.toset

isand),an(possibly,representablenearesttheisvaluereturnthe,abyrepresented
accuratelybecannotexponentialitsthatmagnitudeinlargesobutfinite,isxofvaluetheIfpower.xtheto

2.718281828.approximately
logarithms,ofsystemnaturaltheofbasetheiswhere,e^x,xofexponentialthecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

processed.arerequestsandalland
closedarefilesopenallexiting,Beforeprocess.callingthetoexit_codereturningprogram,theexitsfunctionThis

above.describedprocessingadditionalthedomayimplementation,theonDepending1.

Notes:
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expm1

exp2

exp10

EDOMerrno
NaNNaNerrno+Inf

ERANGEerrnoInfdouble

1-exp(x)

x);expm1(doubledouble

<math.h>#include

EDOMerrnoNaNNaN
errno+InfERANGE

errnoInfdoubledouble

x);exp2(doubledouble

<math.h>#include

EDOMerrnoNaNNaN
errno+InfERANGE

errnoInfdoubledouble

x);exp10(doubledouble

<math.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetis
andisvaluereturnthe,aisxIfchanged.notisandrespectively,-1,oreitherisresult

theinfinity,negativeaorpositiveaeitherisxIf.tosetisand,isvaluereturnthe,
aoverflowwouldexponentitsthatlargesobutfinite,isxofvaluetheIf1.minus,xpowerthetoraised

digits.significantmanylosewouldmethodlatterthewhere,x
ofvaluessmallforthanaccuratemoreisresultThe2.718281828.approximatelylogarithms,ofsystem

naturaltheofbasetheiswhere1,minusxofexponentialthe,1-e^xofvaluethecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aisxIfchanged.notis
andrespectively,zero,oreitherisresulttheinfinity,negativeaorpositiveaeitherisxIf.

tosetisand),an(possibly,representablenearesttheisisvaluereturnthe,a
byrepresentedaccuratelybecannot2^xthatmagnitudeinlargesobutfinite,isxofvaluetheIfpower.xtheto2

.2^x,xofpowertheto2computesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aisxIfchanged.notis
andrespectively,zero,oreitherisresulttheinfinity,negativeaorpositiveaeitherisxIf.

tosetisand),an(possibly,representablenearesttheisvaluereturnthe,aby
representedaccuratelybecannot10^xthatmagnitudeinlargesobutfinite,isxofvaluetheIfpower.xtheto10

.10^x,xofpowertheto10computesfunctionThis
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_far*

fabs

_farsetsel
_fargetsel

_farsetsel
_farsetsel

offset);long_farnspeekl(unsignedlongunsigned
offset);long_farnspeekw(unsignedshortunsigned
offset);long_farnspeekb(unsignedcharunsigned

value);longunsignedoffset,long_farnspokel(unsignedvoid
value);shortunsignedoffset,long_farnspokew(unsignedvoid
value);charunsignedoffset,long_farnspokeb(unsignedvoid

_fargetsel(void);shortunsigned
selector);short_farsetsel(unsignedvoid

val);longunsigned
off,longunsignedsel,short_farpokel(unsignedvoid

val);shortunsigned
off,longunsignedsel,short_farpokew(unsignedvoid

val);charunsigned
off,longunsignedsel,short_farpokeb(unsignedvoid

offset);longunsignedselector,short_farpeekl(unsignedlongunsigned
offset);longunsignedselector,short_farpeekw(unsignedshortunsigned
offset);longunsignedselector,short_farpeekb(unsignedcharunsigned

<sys/farptr.h>#include

NaN

x);fabs(doubledouble

<math.h>#include

afterwards.itrestoreand
withselectorthechangetemporarytowantyouifusecanYouloop.thewithinfunctionsshorter

theusingandloop,theoutsideonceselectorthesettingbyloopsoptimizetoyouallowsThisselector.thatmodify
won’ttheythatsureabsolutelyyou’reunlessfunctions,othertheseusingandbetweencallsfunction

anymakingavoidshouldYouselector.thespecifytousedyou’vethatassumegroupstwolastThe

there.puttovaluetheprovidealsoshould
youmemory,thepokewhichfunctionsForoffset.theasseg*16+ofsandselector,theasgo32.h)fileinclude

theindefinediswhich_dos_ds,just(or_go32_info_block.selector_for_linear_memorypassmemory,dosaccess
towantyouIfsegment.dosaisselectorThis.offsetanandselectoratakefunctionsofgroupstwofirstThe

code.optimalveryinresultingaccess),memoryregularathanmoreone(onlyopcodes
fewaonlytoreducetheyprogramyouroptimizeyouwhensofunctions,assemblerinlineasprovidedarefunctions

Theseservice.real-modeabyreturnedmemorylowerinaddresssomeorVGA)(likedevicesmemory-mapped
accesstoneedyouwhenhandyincomeThey"far".keywordtheunderstanddoesn’tgccthougheven

addresses,memoryabsoluteanpokeorpeektopointers""faroffunctionalityequivalenttheprovidefunctionsThese

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

sign.theforexceptunchanged,returned
aresandInfinitiesnegative.is-0.0andpositiveis+0.0context,thisinthatNote.x-elsepositive,isxifx

.xargumentitsofvalueabsolutethecomputesfunctionThis

-  Page 141  -



ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability
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fchmod

fchdir

fchmod
fchmod

fchmod
_dos_open_open

openfopen
fchmod

fchmod

S_IR*

S_I*OTHS_I*GRP

S_I*

chmodS_I*

mode);mode_tfd,fchmod(intint

<sys/stat.h>#include

fchdir(fd);
O_RDONLY);open("dir",=fd

fd;int

fd);fchdir(intint

<unistd.h>#include

_fargetsel

-1.elsechanged,wasmodetheandexistsfiletheifZero

).ExtensionsSystemFileSee(ExtensionsSystemFilebyhookedbecanfunctionThis

changed.benotwillmodethethento,writtenthenbut,withread-only
tochangedthenread-write,asopenedisfileaifinstance,ForDOS.underexpectedasworknotalsomay

.withchangedmodetheirhave
cannothandlesredirectedparticular,Infunctions.)_dos_openSee(and)_openSee(theinclude

methodsLow-levelfunctions.)openSee(and)fopenSee(theincludefilesopeningformethods
High-levelmethods.low-levelusingopenedbeenhavethatfilesofmodethechangetoablebenotmay

ignored.bewillmodethebutdevices,characterforsucceedalwayswill

DOS/Windows.onreadablealwaysarefilesbecauseignored,are•

user;thetobelongtoconsidered
arefilesallsoownership,ofconceptnohasDOS/Windowsbecauseignored,areand•

files:regularforignoredareconstantsSome

).chmodSee(function
theofdescriptiontheindescribedconstantstheofmoreoroneofcombinationabecanmode

ofvalueThe.fddescriptorfiletheunderopenedfiletheofwrite-only)or(writablemodethechangesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.ifseterrnoandnonzeroelsesuccess,onZero

.fddescriptorfilethebydescribeddirectorythetodirectorycurrentthechangesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

selector.currentthereturnsaddress.givenatvaluethereturnaddressthepeekwhichFunctions
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fcntl

fclose

fchown

...);cmd,intfd,(intfcntlint

<fcntl.h>#include

fclose(f);
"Hello\n");fprintf(f,

"r");fopen("data",=*fFILE

EOF

*file);fclose(FILEint

<stdio.h>#include

fd

group);gid_towner,uid_tfd,fchown(intint

<unistd.h>#include

S_IWUSR|S_IRUSR);fchmod(fd,
O_RDWR);open("/tmp/dj.dat",=fd

fd;int

areoperationsfollowingThe.fdhandleonopenfiletheoncmdbyspecifiedoperationtheperformsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.elsesuccess,onZero

.filegiventheclosesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.non-zerovalid,ishandletheifzeroreturnsfunctionThis

).ExtensionsSystemFileSee(ExtensionsSystemFilebyhooked
becanfunctionThisvalid.ishandletheifchecksjustitMS-DOS:undernothingalmostdoesfunctionThis

.groupIDgroupandownerIDuserthetofdbyspecifiedfileopentheofownershipthechangesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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except

F_WRLCKF_RDLCKl_type

F_SETLK

ENOLCKEACCESEBADFEINVAL
errno

flockstructl_type
F_UNLCKl_type

F_GETLK

*/0.returning/*
*/succeedwillThis/*O_NONBLOCK);F_SETFL,fcntl(fd,=ret

*/ENOSYS.toerrnosettingand/*
*/-1returningfail,willThis/*O_BINARY);F_SETFL,fcntl(fd,=ret

<fcntl.h>#include

O_NONBLOCKF_SETFL
O_NONBLOCK

ENOSYSerrno

F_SETFL

O_RDONLY

O_APPENDO_RDONLYcreat
open

F_GETFL
ENOSYSerrno

O_NOINHERIT
O_NOINHERIT

ENOSYSerrno

F_SETFD

O_NOINHERIT

ENOSYSerrnoO_NOINHERIT
FD_CLOEXEC

O_NOINHERIT

FD_CLOEXEC

FD_CLOEXEC
F_GETFD

fcntldup
F_DUPFD

fcntl.h

islocktheandrequest),lock(exclusiveorrequest)lock(sharediswhen
setislockTheargument.thirdthebytopointedstructurethetoaccordinglocksegmentfileaclearorSet

supported.notisdirectoriesofLocking

).or,,ofone
bewill(whichreasonthetosetisandreturnedis-1obtained,becannotlocktheIfDOS/Windows.

frominformationthisobtaintowaynoistheresincelock,requestedthegettingpreventparameterslock
whatidentifyingparametertheinvaluesreturnnotwillcallThisprovided.isfield
theofsettingtheonlyCurrently,obstruction.noisthereiftostructurelocktheoffield

thesetorargument,thirdthebytopointedlocktheobtainingpreventsthatstructurelocktheReturn

.valuesflagallforfailwill
usingcallsis,Thatanyway.itsupportdoesn’tDJGPPsince,foriscaseallowedoneThe

open.isfiletheafterflagsdescriptorthechangingallowdon’tWindowsandDOSsince,to
setsandcase,onebutallinfailsThis.fdhandlethewithassociatedflagsstatusandmodeopentheSet

returned.alwaysis---correctlymodeopenthereportcannotthisNTWindowsOn

etc.,,likefunctions,and
bysupportedthoseareflagsThe.fdhandlethewithassociatedflagsstatusandmodeopentheGet

.to
setting-1,returnwillcallthechanged,becannotflagtheIfchanged.isflagtheif0

returnwillandfilethatforflagtheunsetorsettotrywillcallthe18,thanlesshandlesFor

.tosetting-1,returnalwayswillaboveor18handlesfor
flagtheunsettoattemptsand0,returnalwayswillaboveor18handlesforflagthesettoAttemptshandles.

18firsttheonunsetorsetbeonlycanflagthemode),protectedenterandinformationexecutableCOFF
thereadtounablebewillitotherwise(since18and19handlescloseforciblywillprogramDJGPPchild

theofloaderstubthesinceandprograms,childtopassedarehandles20firsttheonlySinceargument.
thirdtheassuppliedvalueintegertheofLSBtheusingfdhandletheforflagclose-on-exectheunsetorSet

.open
Seeseeflags;opentheintheusingbyopenedisfilethewhensetbecanbitno-inheritThe

.tosetting-1,returnwillcallthedetermined,becannotflag
theofstatustheIfset.notisflagtheif0orset,isflagtheifeitherreturnwill

andfilethatforflagtheofstatusthedeterminetotrywillcallthe18,thanlesshandlesFor

above.and18handlesforreturnsalwaysimplementationcurrenttheTherefore,
mode).protectedenterandinformationexecutableCOFFthereadtounablebewillitotherwise(since18and

19handlescloseforciblywillprogramDJGPPchildtheofloaderstubtheaddition,Ininherited.becannot
thatbeyondhandlesDOS/Windows;byprocesseschildtopassedbecanhandles20firsttheonlythatNote

processes.childtheinopenremainwill
filetheotherwise,process;thisbyinvokedprogramsbyinheritedbenotwillfiletheset,bitleast-significant

itshasvaluereturnedtheIf.fdofstatusno-inherit)(a.k.a.close-on-exectheGet

argument.thirdtheofvalueintegerthetoequalorthangreaterhandleavailablelowesttheishandlereturned
thesuremakesalsothatexcept),dupSee(doeslikefdduplicatesthathandlefileaReturns

:headerthebydefined

-  Page 144  -



not

exitnever

Example

Portability

ValueReturn

obtainedjustwelocktheofstatustheGet/*

&flock);F_SETLK,fcntl(fd,=retval
0;=errno

0;=flock.l_len=flock.l_start
SEEK_SET;=flock.l_whence

F_RDLCK;=flock.l_type

fd;retval,int
flock;flockstruct

*/file.wholetheforlockadvisoryanSet/*

20);F_DUPFD,fcntl(fd,=saved_fdint
*/processes.childto

passedbewon’titthatwayainhandletheSave/*

open

FD_CLOEXECF_DUPFD

EACCESerrno
EOF

F_DUPFD
errnoENOSYSerrno

dup2F_DUPFDfcntl

longlong
offset_tflock64struct

intlonglong
intlonglongflock64struct

F_SETLKW64
F_SETLK64
F_GETLK64

__dpmi_yieldF_SETLK
F_SETLKW

F_WRLCKF_RDLCK

EACCES
errnoF_UNLCKl_type

.tocallsamethewithassociatedhandlestheallforbits
ofsetsingleamaintainonlyDOS/Windowssincemark),20-handletheofsidesdifferentonarethey(unless

fdwithflagthesharesbyreturnedhandletherequirement,PosixtoContrary1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetwith-1returningfail,will
valuel_lentheaszeroandl_startofvaluetheaspositioncurrentfile’sopenthespecifywhichrequestsLock

failure.aofcasein-1ordescriptornewthereturnsfunctionthe,
iscmdIf.instoredbetocausecmdofvaluesUnsupportedvalue.appropriatetheto

setsand-1returnsfunctionthehandle,fileinvalidanisfdor,cmdinpassedisvalueunsupportedorinvalidanIf

.dup2Seeseeinstead,useshouldyoucommand,thewithcallingareyouand
this,wantdon’tyouIf.ExtensionsSystemFileSeesee,extensionsFilesystemthebyhookedbecanfunctionThis

supported.notisdirectoriesofLocking

.abetotypedef’ed
turniniswhich,typeofbetodeclaredarel_lenandl_startmembersThe

supported.islockingfile64-bitTrue1.minusgigabytes
4touppositionslockingfileallowswhich,2^32modulovaluestheseuseonlywillcode

currentThevalues.betomembersl_lenandl_starttheallowswhich,
typeofbemustargumentthirdthebutversion,non-"64"theasfunctionsametheexactlydoestheseofEach

supported.notisdirectoriesofLocking

lock.theownsalreadywhichprogramtheiscallthemaking
programtheifwillcallThisapplied.becanlocktheandunblockedisituntil)__dpmi_yield

Seesee,(usingwaitwillcalltheblocked,islocktheifbut,asSame

supported.notisdirectoriesofLocking

kind.exclusivetheisitandlock,ofkindonesupportsonlyDOS/Win9xbecauseisThis

lock.writeaforwereitifastreatedalwaysislockreadarequestingforvalueThe

.
tosetsand-1returnscallthisthenheld,alreadyislocktheIf.iswhencleared
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fcvtbuf

fcvt

fcvtbufecvtbuf
fcvtbufecvtbuf

)ndigits310+max(0,

*buf)char
*sign,int*decpt,intndigits,intvalue,(doublefcvtbuf*char

<stdlib.h>#include

fcvtbuffcvt

*sign)int*decpt,intndigits,intvalue,(doublefcvt*char

<stdlib.h>#include

F_GETFL);fcntl(fd,=retval
0;=errno

*/0).returns(always
fileopentheonflagstheGet/*

O_NONBLOCK);F_SETFL,fcntl(fd,=retval
0;=errno

*/0).return(should
fileopentheonflagO_NONBLOCKtheSet/*

O_BINARY);F_SETFL,fcntl(fd,=retval
0;=errno

*/ENOSYS).==errnowith-1return(should
fileopentheonflagO_BINARYthesettoTry/*

&flock);F_GETLK,fcntl(fd,=retval
F_RDLCK;=flock.l_type

0;=errno
*/0).return(should

releasedjustwelocktheofstatustheGet/*

&flock);F_SETLK,fcntl(fd,=retval
F_UNLCK;=flock.l_type

0;=errno
*/lock.theRelease/*

&flock);F_GETLK,fcntl(fd,=retval
0;=errno

*/EACCES).==errnowith-1return(should

‘‘1234568’’producewillbut‘‘1235’’,producewillthen4,isndigitsand123.45678isvalueif
Thus,point.decimaltheofdigitsthecountsonly),ecvtbufSee(unlikethat,Note

characters.leastatholdtospace
enoughhaveshouldbufpoint.decimaltheofleftthetoroundingindicatetonegativebecanndigitspoint.decimal
theofdigitsndigitswithbufinstringnull-terminatedaintovalueargumentitsconvertsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string.generatedthetopointerA

call.eachonoverwrittenis
whichbufferstaticinternalaninstringthegeneratesitthatexcept),fcvtbufSee(likeexactlyworks

string.thattopointerareturnsandstring,null-terminatedaintovaluetheconvertsfunctionThis
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feof

fdopen

*file);feof(FILEint

<stdio.h>#include

"w");fdopen(4,=*stdprnFILE

NULL*FILE

fopen

*mode);charconstfd,*fdopen(intFILE

<stdio.h>#include

buf);’,’:’-’?fsign("%c%s",printf
*/314159"."printwillThis/*

buf)&fsign,&fdecpt,5,(M_PI,fcvtbuf

fdecpt;fsign,int
vbuf[20];char

<math.h>#include
<stdio.h>#include
<stdlib.h>#include

ecvtbuf

ecvtbuf

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onor,creatednewlyThe

.fopenSee.forassametheiswhich,modebyspecifiedmodesthewith
openedisfileTheopen.bealreadymustwhichfile,fdgiventheusesthatfilestream-typeaopensfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.buftopointerA

more).or8isndigitswhenproducedisform
longer(theinfinityanisvalueif‘‘Infinity’’or‘‘Inf’’andNaN,aisvalueif‘‘NaN’’stringtheproduces

rounded.isbufindigitleast-significantThe

.*signinzerostoresitotherwise;signinpassedisaddresswhose
variabletheintovaluenonzeroaputsnegative,isvalueIfvalue.’sbufinincludednotalsoissignThe

etc.0.01234,
ofvalueatocorrespondsthis-1,is*decptif1.234;ofvalueatocorrespondsthis1,as*decptand‘‘1234’’

asreturnedisbufifThus,.decptinpassedisaddresswhosevariableintegeraninstoredisbufofbeginningthe
torelativepointdecimaltheofpositiontheInstead,point.decimaltheincludedoesbufinstringproducedThe

cases).bothin3bewill*decpt(and
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fflush

ferror

fflush
NULL

syncfsync
fflush

fflushNULL

NULL

*file);fflush(FILEint

<stdio.h>#include

exit(1);
(ferror(stdin))if

*file);ferror(FILEint

<stdio.h>#include

gets(line);
(!feof(stdin))while

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returns).itbeforeresttheallflushtotrystillwill(butstreamstheofsomeflushing
whilehappenederroranifreturnedbewill-1pointer,awithcalledWhenerror.on-1success,onZero

file(s).thetodatadeliveractually
torequiredtypicallyis)syncSee(or)fsyncSee(tocallafiles;disktowritesbuffer/cachefurther

cansystemoperatingthethatnoteAlsoonly.readingforopenedstreamsforeffectnohasthatNote

output.foropenedfilesalltooutputbufferedanywritespointer,aisfileIf

line.partialawritetowantyouandbufferedlineisoutputthewherecasesinusefulisThis
.filegiventhetooutwrittenbetodatabufferedunwrittenanycausesfunctionthispointer,anotisfileIf

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwize.zeroerror,anforNonzero

.clearerrSeenot.orerroranencounteredhasfilegiventheifindicatetousedbecanfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.zeroend-of-file,atNonzero

not.orend-of-filetheatisfilegiventheifindicatetousedbecanfunctionThis
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fgetgrent

fgetc

ffs

getgrent

*file);*fgetgrent(FILEgroupstruct

<grp.h>#include

stdout);fputc(c,
EOF)!=while((c=fgetc(stdin))

c;int

EOF

*file);fgetc(FILEint

<stdio.h>#include

6=ffs(96)
1=ffs(5)
1=ffs(1)
0=ffs(0)

_mask);ffs(intint

<string.h>#include

scanf(result);
fflush(stdout);

");:valueprintf("Enter

).getgrentSee(assametheexactlyisMS-DOS,infunction,This

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

end-of-file.ator0..255)(valuechargivenThe

char.unsignedanasfilegiventheincharacternexttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.isvalueinputtheifzeroorbit,setsignificantleasttheof(1..32)positionBit

value.inputtheinsetbitsignificant)(leastfirstthefindfunctionThis
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ExtensionsSystemFile

fgets

fgetpos

args);va_list*rv,intfunc_number,function(__FSEXT_Fnumberint

stdout);fputs(buf,
stdin))100,(fgets(buf,while

buf[100];char

NULL
EOF

NULLEOF

*file);FILEmaxlength,int*buffer,*fgets(charchar

<stdio.h>#include

fsetpos

*offset);fpos_t*file,fgetpos(FILEint

<stdio.h>#include

arguments:samethetakefunctionshandlerAllfunctions.handlertwooroneprovidemustextensionEach

extension.thebyupsetdescriptorfileaoncalledisfunctionslow-leveltheseofonewhencontrol
gainto)an(calledfunctionsofsetaallowsItnot.doesDOSbutnetwork,theandmemory,ports,

serialasitemssuchaccesstodescriptorfileausesUnixwherecasesforallowtoprovidedareextensionsThese
DJGPP.oflibraryruntimeCtheinoperationsI/OoflevellowesttheofpartaareExtensionsSystemFileThe

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

instead.returnedisdetected,iserror
aniforstored,arecharactersanybeforeencounteredisifsuccess,onreturnedisbuffertheofaddressThe

string.theterminatetoastoresthenItdetected.iserroranorordetected,isend-of-lineancharacters),
-1maxlength(fullisbufferthewhenstoppingpossible,asfileafromlineaofmuchasreadsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.ifnonzerosuccessful,ifZero

.ftellSee.fsetposSee

.byuselaterfor,fileforpointerfilecurrenttherecordsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

-  Page 150  -



original

__FSEXT_unlink

__FSEXT_link

__FSEXT_llseek

llseeklseek__FSEXT_lseek__FSEXT_llseek
__FSEXT_llseek

__FSEXT_lseek

__FSEXT_ioctl

__FSEXT_fcntl

__FSEXT_close

__FSEXT_ready_error

__FSEXT_ready_write

__FSEXT_ready_read

<sys/fsext.h>

select
__FSEXT_ready

__FSEXT_write

__FSEXT_read

creatopen_creatnew_creat

__FSEXT_creat

__FSEXT_readlink

openO_NOLINK

open_open

__FSEXT_open

__FSEXT_nop

<sys/fsext.h>

unchanged.handlerthetopassedarenamesfiledestinationandsourceThe

structure.
directoryaemulatethatextensionssystemfiletorelevantmostisThis).linkSee(handlerlinkfileA

).llseekSee(handlerllseekfileA

internally.
callsashandleraneeddon’tyouhandlerahave

youIfinstead.Usecompatibility.backwardsforHere).lseekSee(handlerlseekfileA

).description)(GeneralioctlSee(handlerioctlfileA

).fcntlSee(handlerfcntlfileA

closed.beshould‘‘file’’thewhenCalled)._closeSee(handlercloseA

set.conditionerroranhas‘‘file’’The

writing.forreadyis‘‘file’’The

reading.forreadyis‘‘file’’The

):on(definedbitsfollowingtheofmaskbitOR’edanreturnshouldhandler
Theset.conditionerroranhasorwriting,orreadingforreadyis‘‘file’’thereferencetousedhandle

awhetherknowtoneedsitwhen)selectSee(functionlibrarybycalledisIthandler.readyA

buffer.(unconverted)the
receivesitfiles‘‘text’’On‘‘file’’.atodatawritetoCalled)._writeSeeand,writeSee(handlerwriteA

‘‘file’’.afromreadbeshoulddatawhenCalled)._readSee(handlerreadA

resolved.componentssymlinkitsallhavewillhandlerthetopassed
namefilethethen,orfunctionslibrarythefromcalledwereorIf

it.openand‘‘file’’thecreatebothshouldhandler
thethatNotecreated.betoneedsfileawhenCalled)._creatnewSeeand,_creatSee(handlercreateA

instead.handlerUsesymlinks.emulatetoextensionthisusenotDo

).openSee(topassedwasthewhetherondependingresolved),
bewillsymlinksdirectoryall(i.e.:filesymlinkatoreferwillorresolvedcomponentssymlinkitsalleither

havewillhandlerthetopassednamefilethethen,functionlibrarythefromcalledwasIf

program.yourofbehalfon
callOpenFileDOStheissuetoaboutislibrarythebeforejustcalledisThis)._openSee(handleropenAn

functions.librarythebyunusedcurrentlyisThisno-op.A

follows:asnumbers
functionthedefinesfileTheemulated.betoisfunctionwhichidentifiesfunc_numberThe
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/dev/ttyS0
socket

__FSEXT_fchown

__FSEXT_fchmod

__FSEXT_chown

__FSEXT_chmod

__FSEXT_symlink

__FSEXT_readlink

__FSEXT_fstat

stat
lstat

stat

lstatstatstat

__FSEXT_stat

__FSEXT_dup2

__FSEXT_dup

any.ifhandler,opentheaddsthatcodeInitialization•

port).serialtheaccesstoas(suchopentoextensionanornetworking)
foras(suchfunctioncustomabemayThisextension.thetoconnectionacreatetofunctionSome•

parts:theseprovidewouldextensionnormalA

arguments.modifiedtheonactthenwillwhichfunction,regularthetozeroreturn
andthemmodifytochoosemayemulationthesostack,theonargumentsactualthetopointthesefunction;original

thetopassedargumentstherepresentargsThehappen.willfunctionI/ODOSregulartheandcall,theemulated
nothavetoassumedisitzero,returnshandlertheIfvalue.nonzeroareturnshouldhandlertheandhere,stored

beshouldvaluereturnthehandler,thebyemulatedisfunctiontheIfpointer.valuereturntemporaryatopointsrv

file.openanforchangedbetoisownershipthewhencalledisThis).fchownSee(handlerfchownfileA

file.openanforchangedbetoarepermissionsthewhencalledisThis).fchmodSee(handlerfchmodfileA

resolved.symlinksitsallhavewillhandlerthetopassednamefileThe

file.aforchangedbetoisownershipthewhencalledisThis).chownSee(handlerchownfileA

resolved.symlinksitsallhavewillhandlerthetopassednamefileThe

file.aforchangedbetoarepermissionsthewhencalledisThis).chmodSee(handlerchmodfileA

unchanged.handlerthetopassedarenamesfiledestinationandsourceThe

format.file
symlinkDJGPPthanotherinsymlinkscreateshouldextensionThis).symlinkSee(handlersymlinkfileA

file.
symlinkatorefermayitsoresolved,symlinksdirectoryitsallhavewillhandlerthetopassednamefileThe

format.DJGPPthanother
someinsymlinksforsupportprovidetousedbeshouldextensionThis).readlinkSee(handlerreadlinkfileA

file.emulatedtheaboutinformationstatusvariousinfillshouldextensionThe).fstatSee(handlerfstatfileA

file.symlinkatorefermay
itsoresolved,symlinksdirectoryitsallhavewillhandlerthetopassednamefilethethencall,anot

andcallaofresultascalledishandlertheIffile.‘‘regular’’atoreferwillitsoresolved,symlinks
itsallhavewillhandlerthetopassednamefilethethencall,aofresultaascalledishandlertheIf

.callsalwaysastoo,hookedbewillfunctionhook,this
provideyouIffile.statedaboutinformationprovideshouldextensionThis).lstatSee(handlerlstatfileA

file.opensame
thetorefertousedaredescriptorsfiledifferenttwowhencalledisThis).dup2See(handlerdup2fileA

descriptor.
existingantorefertoneededisdescriptornewawhencalledisThis).dupSee(handlerdupfileA

file.
symlinkatorefermayitsoresolved,symlinksdirectoryitsallhavewillhandlerthetopassednamefileThe

structure.directoryaemulate
thatextensionssystemfiletorelevantmostisThis).unlinkSeeand,removeSee(handlerunlinkfileA
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

__file_tree_walk

__file_exists

__file_tree_walk

ENOTDIRerrno__file_tree_walk

ffblk
NULL__file_tree_walk

*ff));ffblkstructconst
*path,char(*func)(constint

*dir,char__file_tree_walk(constint

<dir.h>#include

process_file(fname);
(__file_exists(fname))if

*_fn);char__file_exists(constint

<unistd.h>#include

libdbg.a__FSEXT_creat__FSEXT_open

libdbg.a

__install_dev_full__install_dev_zero
/dev/full/dev/zero

CONNUL
/dev/tty/dev/null

writeread

0,returnscase,thisInprocessed).aredirofdescendantsall(i.e.,exhaustedistreeThe(1)

events:followingtheofoneuntilcontinuestraversaltreeThe

.functopassedneverisitselfdirdirectoryThe.tosetandfailwill
ordirectory,abemustdirargumentThesiblings.itsofanybeforedirectoryavisitsalwaysfunctionThis

file.thataboutinformationfilesystem
DOSawithff)findfirstSee(structureatopointerafile,theofpathnamefulltheholdingpathinarray
character-terminatedatopointerapassediswhichfuncfunctionuser-definedthecalls

hierarchy,theinfileeachFor.dirwithstartswhichhierarchydirectorythedescendsrecursivelyfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returns.access()whatofoppositetheisthisthatNotedoes.itifnonzeroexist,notdoesfiletheifZero

small.
sizecodeminimumkeeptocodestartupthebyprimarilyusedissoprogram,yourwithinlinkedgettoobjects
othercausenotdoesfunctionthisaccess(),Unlikeexists.filegivenaifasktowayfastaprovidesfunctionThis

functions.support
debugtheastimesametheatprogramsinusedbecanExtensionsSystemFiletrivialfairlyonlywords,other

In.byExtensionsSystemFileothertopassedbewillcallsand
theOnlyfiles.ofclosingandopeningthetracktoExtensionSystemFileausefunctionssupportdebugthebecause

Extensions,SystemFileusingproblemshavemayinfunctionssupportdebugDJGPPtheusingPrograms

Extensions.SystemFileusingimplementedareThesethese.forextensionswritetoneeddon’tyousorespectively,
)__install_dev_fullSee(and)__install_dev_zeroSee(functions

thecallingbyavailablemadebecanandfilenamesUnixspecialthethatnotePlease

these.forextensionswritetoneeddon’tyousorespectively,,andnames
DOSappropriatethetomappedalreadyareandfilenamesUnixspecialthethatnotePlease

any.ifextension,theoffunctionalitycoreThe•

function.extensionanselecttoparameternumberfunctiontheusesthat
extensiontheinfunctionsingleaisThis.andassuchfunctions,I/ObasictheforOverrides•
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Example

Portability

ValueReturn

filelength

}
0;return

argv[0]);dir\n",%sprintf("Usage:
else
}
puts(msg);
else
perror(msg);

(errno)if
ff_walker));__file_tree_walk(argv[1],

%d","__file_tree_walk:sprintf(msg,

msg[80];char
{

1)>(argcif

{
*argv[])charargc,main(int

int

}
0;return
42;return

0)=="XXXXX")(strcmp(ff->ff_name,if

printf("\n");
printf("A");

0x20)&(ff->ff_attribif
printf("D");

0x10)&(ff->ff_attribif
printf("V");

8)&(ff->ff_attribif
printf("S");

4)&(ff->ff_attribif
printf("H");

2)&(ff->ff_attribif
printf("R");

1)&(ff->ff_attribif
ff->ff_fsize);path,printf("%s:\t%lu\t",

{
*ff)ffblkstructconst*path,charff_walker(const

int

<stdlib.h>#include

__file_tree_walk

errnoftw__file_tree_walk

__file_tree_walk

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.funcfunctionuser-definedthebyreturnedwaswhichvaluenon-zerootheranyoroperation,
itsduringerrorsomedetectedif-1traversed,successfullywastreeentirethecaseinZero

value.suitable
ato)errnoSee(setsand-1returnscase,thatIn.withindetectediserrorAn(3)

returned.funcwhateverreturns
andtraversaltreethestopscase,thisInvalue.non-zeroareturnsfuncofinvocationAn(2)

success.ameaning
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Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

findfirst

fileno

FA_LABEL

FA_SYSTEM

FA_HIDDEN

FA_RDONLY

subdir/*.c
findnext

attrib);int*ffblk,ffblkstruct*pathname,charfindfirst(constint

<dir.h>#include

*file);fileno(FILEint

<stdio.h>#include

filelength(0));
%ld\n",isredirectedisSTDINwhichtofileofprintf("Size

EOVERFLOWerrnointunsigned
errno

filenofreopenfopen

fhandle);filelength(intlong

<io.h>#include

searchtheinlabelvolumetheInclude

searchtheinfilessystemInclude

searchtheinfileshiddenInclude

(Ignored.)searchtheinfilesread-onlyInclude

following:theofcombinationaisattribandsearch,theofstateandresultstheholdto
structureaisffblk),as(suchforsearchtofilesanddirectorythespecifiesthatwildcardaispathname

Thetherein.filesoflistthefordirectoriesscantousedare)findnextSee(relatedtheandfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.descriptorfileThe

I/O.forusesfilethatnumberdescriptorfilerawthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetbewillhold,can32-bitathanlargerislengthfile’stheIffailure.
theofcausethedescribingvalueatosetand-1Loccured)errorany(iforbytes,infiletheofsizeThe

).filenoSee(macrousecanyou),freopenSee(or)fopenSee(byopenedfileaofhandle
thegetTo.fhandleargumenttheinspecifiedishandlewhosefileaofbytes,insize,thereturnsfunctionThis
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Syntax

Example

Portability

ValueReturn

findnext

<dir.h>#include

}
findnext(&f);=done

f.ff_name);
1980,+0x7f)&9)>>((f.ff_fdate

0x1f),&(f.ff_fdate
0x0f,&5)>>(f.ff_fdate
2,*0x1f)&(f.ff_ftime

0x3f,&5)>>(f.ff_ftime
0x1f,&11)>>(f.ff_ftime

f.ff_fsize,
%s\n",%2u/%02u/%4u%2u:%02u:%02uprintf("%10u

{
(!done)while

FA_SYSTEM);|FA_HIDDEN&f,findfirst("*.exe",=doneint
f;ffblkstruct

}
*/stringASCIIZasfileofname/*ff_name[260];char

*/fileofsize/*ff_fsize;longunsigned
*/day:5month:4,(year-1980):7,/*ff_fdate;shortunsigned

*/(seconds/2):5minutes:6,hours:5,/*ff_ftime;shortunsigned
*/foundfiletheofattributesactual/*ff_attrib;charunsigned

*/searchtheofstatetheholdtoused/*ff_reserved[5];char
*/dateaccesslastfileLFN:/*lfn_adate;shortunsigned

*/0)(usuallytimeaccesslastfileLFN:/*lfn_atime;shortunsigned
*/datecreationfileLFN:/*lfn_cdate;shortunsigned
*/timecreationfileLFN:/*lfn_ctime;shortunsigned

*/findfirst/findnextbyusedhandletheLFN:/*lfn_handle;short
*/signature"LFN32"magictheLFN:/*lfn_magic[6];char

{ffblkstruct

lfn_magic

findfirst

FA_LABELFA_DIREC

FA_ARCH

FA_DIREC

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.noneifnonzerofound,ismatchaifZero

"LFN32".tosetismembertheifvalidonlyareLFNmarkedFieldssupported.
is)LFN_use_lfn,See(APILFNthewhenextendediswhich,ffblkinstoredaresearchtheofresultsThe

names.filelongsupportsfunctionThis

searched.directorytheinfilesarchiveandread-onlyanyinclude
willresultstheparameter,attribtheinspecifiednotarebitsFA_RDONLYandFA_ARCHtheifEvenresults.

thefromfilesarchiveorfilesread-onlyexcludetopossiblenotisit4eh,functionDOScallsSince

excluded.bewillfilessystemandHidden
results.theinincludedbewilllabelvolumetheandsubdirectories,andspecifiedyouif

Thus,results.thefromexcludedbewillfiletheparameter,attribtheinspecifiednotarethatbitsflaghasfileaIf

(Ignored.)searchtheinfilesmodifiedInclude

searchtheinsubdirectoriesInclude
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

flock

_fixpath

LOCK_EX

LOCK_EXLOCK_SH

LOCK_SH

_op);int_fildes,(intflockint

<sys/file.h>#include

newpath);%s\n",isreallyprintf("that
newpath);_fixpath(oldpath,

oldpath);scanf("%s",
newpath[FILENAME_MAX];oldpath[100],char

ENAMETOOLONGerrnoFILENAME_MAX

limits.hPATH_MAX
stdio.hFILENAME_MAX

*out_path);char*in_path,char_fixpath(constvoid

<sys/stat.h>#include

findfirst

*ffblk);ffblkfindnext(structint

requests.
weretheyifastreatedarerequestssolocks,exclusiveare9XDOS/Windowsonlocks

allHowever,time.givenaatfilegivenaforlocksharedaholdmayprocessonethanMorelock.Shared

below:given
areoperationsValid._fildeshandlefilebyspecifiedisfileThefile.openanonlockadvisoryanremoveorApply

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetis,exceedsnamepathreturnedtheoflengththeIfNone.

recommended.is)on(definedconstantPosix-standard
or)on(definedconstantANSI-standardUsing.out_pathbytopointedbufferthe

inspaceenoughisthereensureshouldcallertheone,originalthethanlongerbecannamepathreturnedtheSince

filenames.inconversionsletter-caseondetailsmorefor,_preserve_fncaseSeeintact.left
arefilenameslongbut,out_pathinlower-casedreturnedarepart,filenamefinalitsaswellaspathname,theofpart

arewhichdirectoriesofnames8+3DOS-style’/’.toslashesallconvertingandneeded,ifspecifierdriveaadding
components,".."collapsingcomponents,"."removingdirectory,workingandletterdrivecurrenttheprepending

byrelativeit’sifabsolutepaththemakingslashes,trailingandconsecutiveremovingbyfixedispathThe

.out_pathbytopointedbuffertheinresultthestoresandin_pathpathinputthecanonicalizesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

nonzero.elsematch,awasthereifZero

.findfirstSee.bystartedsearchtheinfilenextthefindsThis
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

floor

x);floor(doubledouble

<math.h>#include

LOCK_UN);flock(fd,=retval
0;=errno

*/fdhandlefileonlockaRelease/*

LOCK_NB);|LOCK_EXflock(fd,=retval
0;=errno

*/fdhandlefileonlockexclusivenon-blockingaRequest/*

LOCK_EX);flock(fd,=retval
0;=errno

*/fdhandlefileonlockexclusiveanRequest/*

LOCK_NB);|LOCK_SHflock(fd,=retval
0;=errno

*/fdhandlefileonlocksharednon-blockingaRequest/*

LOCK_SH);flock(fd,=retval
0;=errno

*/fdhandlefileonlocksharedaRequest/*

errno

F_SETLKWF_SETLK
LOCK_NB

LOCK_NBorflock

fcntlF_SETLKW
F_SETLK

(2);dup

LOCK_NB

LOCK_UN

.xthangreaternotintegerlargestthecomputesfunctionThis

4.2BSD).inappearedfirstcall(2)flock(the4.4BSD1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

appropriately.setisandreturned,is-1error,Onreturned.iszerosuccess,On

obtained.becannotlocktheiferroranreturnwillwhich,ofinsteaduse
toimplementationthecausewillUsingnot.orobtainedwaslocktheifdeterminetovaluereturnthetest

toandexclusive,orsharedwhetherrequests,lockallwithingbycodetowisethereforeisIt

file.theofregionspecifiedanyontimeoneanyatpermittedbeeverwilllockoneonly
andrequested,werelocksexclusiveifastreatedbewilllockssharedforrequestsThus,requests.lockexclusive

intorequestlocksharedalltranslates)fcntlSee,tocommands(blocking)or(non-blocking)
theuses(whichimplementationunderlyingthebutlocks,sharedsupportnotdo9XDos/Windows

lock.aofinstancesmultiplecreatenotdoesSo,descriptor.filethenotlocked,isfileA

9X.DOS/Windowsfortruenotisrulethissolocks,exclusivearelocksall9X,DOS/Windws
onHowever,locks.exclusiveandsharedbothhavesimultaneouslynotmayfilesingleasystems,otherOn

operations.othertheofonewithalongor’ing)(byspecifiedbeMaylocking.whenblockDon’t

file.theUnlock

time.givenaatfilegivenaforlockexclusiveanholdmayprocessoneOnlylock.Exclusive

-  Page 158  -



not

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

_fmode

fmod

_flush_disk_cache

O_BINARYO_TEXT

_fmode;intextern

<fcntl.h>#include

errno
EDOMerrnoNaNNaNInf

y/x

y);doublex,fmod(doubledouble

<math.h>#include

();_flush_disk_cache
(fd);fsync

*/disk.towritten
actuallyisFDhandleafordatacachedallsureMake/*

_flush_disk_cache
sync

closefsync

SmartDrv

(void);_flush_disk_cachevoid

<io.h>#include

NaN

openedbeshouldfilesopenednewlythatmodethespecifytoortosetbemayvariableThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

changed).notis(butzeroisvaluereturn
thezero,isyIf.tosetisandisvaluereturnthe,orisxIf.y/xofremainderThe

.y(i+1)<x<yithatsuchiintegersomeforyi-xiswhich,ofremainderthecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.
callsalsoandfiles,openallforthatdoes)syncSee(disk;thetodatafilethecommittoDOS

forceto)closeSee(or)fsyncSee(calltoneedYoubuffers.DOStheflushdoesthisthatNote

cache).disk95Windowsbuilt-in
theandas(suchcachesdiskwrite-behindtheincacheddatathewithdisktheupdatetoAttempts

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

unchanged.returnedaresandInfinities.xtoequalorthanlessvalueintegerlargestThe
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isnot

ValueReturn

Description

Syntax

Example

Portability

fnmatch

FNM_ERRORFNM_NOMATCH

FNM_NOESCAPE

FNM_PATHNAME

FNM_PERIOD

toupper
[a-f]fnmatch

FNM_NOCASE

\
\

FNM_NOESCAPE

\/
FNM_PATHNAME

\FNM_NOESCAPE
\*

\

[-afz]-dc
ba[a-d]-

!
[...]

?

*

flags);int*string,charconst*pattern,charfnmatch(constint

<fnmatch.h>#include

O_BINARY;=_fmode

O_TEXT

it.returnsneverimplementationcurrentthebuterror,anofcaseinreturned
that’scodeadditionalandefinesPosixnot.doesitifmatches,stringtheifZero

names.fileinseparatorsdirectoryasusedbotharecharacterstwotheseDOS/Windows
onsinceset,iswhenequalasbackslashesandslashesforwardtreatsimplementationDJGPPThe

wildcards.anymatchdoesn’talsoslashaafterdotaset,is
Ifwildcards.anymatchnotwillnamesfileindotsleadingset,isflagthisifspecification,PosixtheIn

forbidden.)arenamesfileindotsleadingwhereplatforms,
non-LFNondotothingrighttheis(Thisimplementation.currenttheinignoredandacceptedisflagThis

locale.current
thetosensitivebemightthusand),toupperSee(callingbydoneiscase-foldingthethatNote

.likerangescharacterinincludingcase-insensitively,charactersmatchesset,isflagthisIf

separator.directoryaastreatedisset,
flagthisIfcharacters.specialquotingforpatterninusedbemaybackslashtheset,isflagthisIf

.patterninwildcardstheofanymatchnever
stringinandcharactersslashthethatinpathname,aastreatedbeshouldstringthethatmeansThis

following:theofmoreofzeroofcombinationaisflagsofvalueThe

separator.directoryaastreatediscasewhichin,includesflagsifavailablenotis
featureThisasterisk.anmatchesexample,Forwildcard.aastreatedbenottocharacternexttheCauses

.inlikecharacter,firsttheitmakerange,theinliteraltheincludetowantyouIf.or,
,,matchesexample,Forrange.thatincharactersallindicatetobyseparatedcharacterstwoor

range,theinarethatcharactersthelistingbyspecifiedisrangethebrackets,theBetweenrange.theinnot
ischaractertheifmatches,ischaracterfirsttheIfcharacters.ofrangeainit’sifcharacteroneMatches

character.oneexactlyMatches

characters.moreofzeroMatches

characters:specialfollowingtheincludemaypatternThe.patternthematchesstringifindicatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.isvaluedefaultThe

.fopenSee.openSeespecify.notdidcallopentheifin
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

fnsplit

fnmerge

MAXEXTMAXFILEMAXDIRMAXDRIVE
NULL

NULL

.emacs
...

*ext);char*name,char
*dir,char*drive,char*path,char(constfnsplitint

<dir.h>#include

".txt");"data","/foo/","d:",fnmerge(buf,
buf[MAXPATH];char

fnmerge
‘.’‘\’‘/’

‘:’
NULL

*ext);charconst*name,charconst
*dir,charconst*drive,charconst*path,(charfnmergevoid

<dir.h>#include

do_source_file(filename);
FNM_PATHNAME|FNM_NOCASE))filename,(fnmatch("*.[ch]",if

/\

found:werecomponentswhichindicatesthatflagA

.fnmergeSee

buffers.these
oflengthmaximumthedefinedir.h,ondefined,and,,constantsThehold.

wouldtheystringstheforroomenoughhavewhichbufferstopointshouldnon-arewhichthemofThose
pointers.bemightthemofallevenorsomebutpassed,beallshouldargumentsextandname,dir,driveThe

extensions.allnotare,likedot,leadingawithnamesfilethatand
directories,areandthatknowtoenoughsmartisItcomponents.itsintopathadecomposesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.fnsplitSee

them.addwillpresent,isn’ttheseofany
ifHowever,.dotleadingtheincludeshouldstringexttheand,backslashorslashtrailingtheinclude

shouldstringdirthe,colontrailingtheincludeshouldstringdrivetheUsually,used.bewon’titpointer,
aistheseofanyIf.extand,name,dir,drivecomponentsitsfrompathfileaconstructsfunctionThis

DJGPP-specific.isandofhandlingequalThe1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Ctrl-C

Ctrl-BreakCtrl-C

Description

Syntax

Example

Portability

fopen

rewindfseekfflush

O_RDWR
+

t

__djgpp_set_ctrl_c^C
SIGINT

SIGINTfopen

b

a

w

r

*mode);charconst*filename,char*fopen(constFILE

<stdio.h>#include

".exe"=e
"gcc"=f
"/djgpp/bin/"=p
"d:"=d

e);f,p,d,fnsplit("d:/djgpp/bin/gcc.exe",=whichint
e[MAXEXT];f[MAXFILE],p[MAXDIR],d[MAXDRIVE],char

?*
WILDCARDS

EXTENSION

FILENAME

DIRECTORY

DRIVE

read.towritefromorwritetoread
fromswitchingbeforeor,,callmustyouwriting,andreadingbothforopenisfiletheIf

file.samethetodonebecanwritesandreadsboththatsowithasfiletheOpen

mode.defaulttheofinsteadmodetextinopenbetofiletheForce

mode.binaryinreadisconsolewhileinterruptsgeneratetowantyouif)__djgpp_set_ctrl_cSee(
functionlibrarytheusecanYoucharacters.thegettowantalsowillconsole

thefromreadsbinaryusethatprogramsmanybecause),causestillwill(press
youwhenofgenerationthedisablewillmode,binaryinconsoletheopentocalledWhen

mode.defaulttheofinsteadmodebinaryinopenbetofiletheForce

characters:theseofanybyFollowed

write.everybefore
filetheofendthetopositionedispointerfileThewriting.forone)newacreate(orfileexistinganOpen

writing.foritopenandfile)existingantruncate(orfilenewaCreate

reading.forfileexistinganOpen

following:the
ofonebecanmodeThe.modegiventhewithfilenamenamedthetocorrespondingstreamaopensfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.orincludedpathThe

found.wasextensionAn

found.wasfilenameA

found.wassubdirectoriesordirectoryA

found.wasletterdriveThe
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fpclassify

fpathconf

fork

<math.h>#include

fpathconf

name);intfd,fpathconf(intlong

<unistd.h>#include

errno

fork(void);pid_t

<unistd.h>#include

*/modebinary*
read/write,forfileexistingopen/*"rb+");fopen("foo",=*fFILE

NULLFILE

__djgpp_share_flags

fopen

fmodetb

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.pathconfSeeseedetails,forvalue;configurationThe

drive.current
theforinfothereturnwilldevices),characterfor(e.g.,fdhandlefilethefromdeterminedbecannot

filesystemtheIf.pathconfSeeon.residesfileopenthethatfilesystemtheoninformationconfigurationReturns

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

programs.Unixportinginassisttoonlyexists
Itprocesses.multiplesupportnotdoesMS-DOSasENOMEM,tosetsand-1returnsalwaysfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.anwasthereiforobject,thetopointerA

.__djgpp_share_flagsSee.theuseflagsshareDOSthespecifytoneedyouIf

to.writtenorfromreadbecannottheyparticular,
Indirectories.onoperationsfilestreamforsupportlimitedistherebut,usingdirectoriesopencanYou

)._fmodeSee(ofvaluethebychosenistypefilethe,modeinspecifiednotisorIf

etc).(data.c,filediskaisobjectunderlyingthe
ifbufferedfullyisoretc),stdout,(stdin,deviceaisobjectunderlyingtheifbufferedlinetosetisfileopenThe
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__fpclassifyf

__fpclassifyd

}
implementation!\n");thewithwrongisprintf("Something

{
)FP_ZERO!=__fpclassifyd(0.0)if(

FP_ZEROFP_SUBNORMALFP_NORMALFP_NANFP_INFINITE

fpclassify

__fpclassifyd(double);int

<math.h>#include

}
implementation!\n");thewithwrongisprintf("Something

{
)FP_NAN!=fpclassify(ld)if(

}
implementation!\n");thewithwrongisprintf("Something

{
)FP_INFINITE!=fpclassify(d)if(

}
implementation!\n");thewithwrongisprintf("Something

{
)FP_NORMAL!=fpclassify(f)if(

NAN;=lddoublelong
INFINITY;=ddouble
1;=ffloat

FP_UNNORMALFP_ZEROFP_SUBNORMALFP_NORMALFP_NANFP_INFINITE

fpclassify

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.or,,,

function.thisofinstead)fpclassify
See(macrogenerictypetheuseshouldYousupplied.valuepointfloatingtheofkindtheReturns

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.or,,,,

supplied.valuepointfloatingtheofkindthereturnsmacroThe
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_fpreset

__fpclassifyld

_fpreset(void);void

<float.h>#include

}
implementation!\n");thewithwrongisprintf("Something

{
)FP_ZERO!=__fpclassifyld(0.0L)if(

FP_UNNORMALFP_ZEROFP_SUBNORMALFP_NORMALFP_NANFP_INFINITE

fpclassify

double);__fpclassifyld(longint

<math.h>#include

}
implementation!\n");thewithwrongisprintf("Something

{
)FP_ZERO!=__fpclassifyf(0.0F)if(

FP_ZEROFP_SUBNORMALFP_NORMALFP_NANFP_INFINITE

fpclassify

__fpclassifyf(float);int

<math.h>#include

completely.FPUtheResets

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.or,,,,

function.thisofinstead)fpclassify
See(macrogenerictypetheuseshouldYousupplied.valuepointfloatingtheofkindtheReturns

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.or,,,

function.thisofinstead)fpclassify
See(macrogenerictypetheuseshouldYousupplied.valuepointfloatingtheofkindtheReturns
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fputc

fpurge

fprintf

stdout);fputc(’\n’,

EOF

file

*file);FILEcharacter,fputc(intint

<stdio.h>#include

stdin

*file);fpurge(FILEint

<stdio.h>#include

);*format,charconst*file,fprintf(FILEint

<stdio.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.or[0..255]charactergivenThe

.giventhetocharactergiventhewritesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.on-1success,onZero

).as
suchstreamsread-onlyoneffectnohasit(sonothingdoesitOtherwise,disk.toitwritingwithoutbufferstream’s

thepurgesfunctionthiswriting,andreadingbothfororwritingforopenstreambufferedadesignatesfileIf

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

.printfSeefile.namedthetooutputformattedPrints

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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free

fread

fputs

freeNULL

*ptr);free(voidvoid

<stdlib.h>#include

stdin);10,sizeof(int),fread(foo,
foo[10];int

*file);FILEnumber,size_tsize,size_t*buffer,fread(voidsize_t

<stdio.h>#include

stdout);fputs("Hello\n",

EOF

NULL

*file);FILE*string,charfputs(constint

<stdio.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

nothing.does,isptrtheIf).mallocSee(heapthetomemoryallocatedtheReturns

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.anwasthereiflessorread,sizesizeofitemsofnumberThe

.buffertofilefromcharactersnumber*sizereadsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onsuccess,onnumbernonnegativeA

.filegiventheto)trailingthe(exceptstringofcharacterstheallfunctionThis
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fscanf

frexp

freopen

);*format,charconst*file,fscanf(FILEint

<stdio.h>#include

EDOM
errno*pexpNaNInfNaN

[0.5,1)

*pexp);intx,frexp(doubledouble

<math.h>#include

stdout);"wb",freopen("/tmp/stdout.dat",

NULL

stdout

mode)fopen(filename,

*file);FILE*mode,charconst*filename,char*freopen(constFILE

<stdio.h>#include

free(q);
*)malloc(20);(char=*qchar

scanned.successfullyitemsofnumberThe

.scanfSeearguments.thebytopointedvariablestheinitstoresandfilefromtextformattedscansfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.bothalsoarevaluereturntheand*pexpzero,isxIf.to
setisand,instorediszero,isvaluereturnthe,orisxofvaluetheIfmantissa.The

.*pexpinexponentintegerthestoresandmantissatheofvaluethereturnsIt.x=m*2^e
thatsuche,exponentanandrangetheinmmantissaaintoxvaluegiventheseparatesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onorfile,newThe

file.newawithassociateexample,forto,usefulisThis

.filereuses
itbut)fopenSee(likefilenewaopensthenopen,wasitiffileclosesfunctionThis
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fsetpos

fseek

fgetpos

*offset);fpos_tconst*file,fsetpos(FILEint

<stdio.h>#include

*/bytes12skip/*SEEK_CUR);12,fseek(stdin,

lseek

fseekftellfseek
lseek

fseek

SEEK_SET

SEEK_END

SEEK_CUR

SEEK_SET

mode);intoffset,long*file,fseek(FILEint

<stdio.h>#include

not.ifnonzerosuccessful,ifZero

.fseekSee.fgetposSee

.byrecordedas,offsetpositiontofileforpointerfilethemovesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.ifnonzerosuccessful,ifZero

either.casessuchinerroranwithreturnnotwillTherefore,size.file’sthethanmore
byfiletheofendthefromseekinglikefile,theofbeginningthebeforeseekyouifmindnotdoesDOSthatNote

pointer.filetheofposition
actualthegettoaftercallshouldprogramsPortable.willneitherfile,theofbeginning

thebeforepointerfilethemovetotryyouwhenindicationerroranreturnnotdoesDOSundersinceAlso,

expect.youwhatexactly
donotmayoperationssomesoMS-DOS,undercharacterstextandcharactersfilebetweencorrespondence

one-to-oneanotistherethatbewareenforced,notisrestrictionthisAlthoughfile.textaasopenedbeen
hasfiletheandnotismodewhenoffsetforzeroofvaluesallowsonlystandardANSIThe

case.thisinnonpositive
usuallyisoffsetThefile.theofendthefrombytesoffsetpositionatomovedispointerfileThe

position.currentitstorelativemovedispointerfileThe

specified.offsetthetomovedispointerfileThe

:modetoaccordingfileforpointerfilethemovesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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__FSEXT_alloc_fd

__FSEXT_add_open_handler

errno

_close

__FSEXT_alloc_fdCONFIG.SYSFILES=
dup

NUL

*_function);__FSEXT_alloc_fd(__FSEXT_Functionint

<sys/fsext.h>#include

}
__FSEXT_add_open_handler(_my_handler);

{
main()int

}
...

{
args)va_list*rv,intn,_my_handler(__FSEXT_Fnumber

intstatic

_creat_open

*_function);__FSEXT_add_open_handler(__FSEXT_Functionint

<sys/fsext.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.the
indicatetosetisandreturnedisnumbernegativeaerror,Onreturned.isdescriptorfilenewasuccessful,If

handler.closeextended
theinzerotofunctionhandlerthesettingafterdescriptortheoncallingforresponsibleismoduleThe

returns.ithandletheforfunctionhandler
theassignsalsosays.ofparameterthewhatofindependentbe

thusandTable,FileSystemtheinentrysingleausehandlestheofallmakesthisfunction;DOSthecalling
byduplicatedishandlethatcalls,subsequentUponreuse.thenwon’tDOSthathandleaallocatetoassodevice,

DOS’sopensfunctionthiscall,firsttheUponhandle.fileDOScorrespondingahavedon’tthusandfunctions,
I/OtheemulatefullythatextensionsbyusedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.andassuchdescriptors,passed
getnotdothatfunctionsforhandleraaddtousedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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__FSEXT_get_function

__FSEXT_get_data

__FSEXT_call_open_handlers

len)int*buf,voidfd,_read(int

_fd);*__FSEXT_get_function(int__FSEXT_Function

<sys/fsext.h>#include

__FSEXT_set_data

_fd);*__FSEXT_get_data(intvoid

<sys/fsext.h>#include

_creat_open

_args);va_list*rv,int
_function_number,__FSEXT_call_open_handlers(__FSEXT_Fnumberint

<sys/fsext.h>#include

}
fd;return

init_socket(fd);
__FSEXT_alloc_fd(socket_handler);=fdint

{
socket()int

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

extensions.appropriate
thetorequestsI/Oredirecttolibc.atointernalusedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stored).beenhadpointerno(orerroranwasthereifNULLorpointer,storedtheReturns

used.bemaythishowofexampleanfor,__FSEXT_set_dataSee

used.otherwisenotispointerThe).__FSEXT_set_dataSee(bystoredpreviously
wasthatpointerdescriptor-specificaretrievetousedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

functions.andtheoverridetoopportunity
angettoextensionsallowtolibc.atointernallyusedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis
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__FSEXT_set_data

*/filefakeouroninfokeeptomemorysomeAllocate/*

0;return0)!=5)Path,(strnicmp("/tmp/",if
*/filenewacreateshouldweifseetoCheck/*

char*);constva_list(Args,=Path

*/filememorynewaCreate/*
__FSEXT_creat:case

{
(Op)switch

MPtr;_mem_file_t*
fd;int

Size;size_t
Buffer;void*

Path;char*const

{
Args)va_listRV,int*Op,my_fsext(__FSEXT_Fnumberint

_mem_file_t;}
Size;size_t
Current_Ofs;off_t
Ptr;void*

{
structtypedef

__FSEXT_get_data

__FSEXT_set_data

__FSEXT_get_data

*_data);void_fd,__FSEXT_set_data(int*void

<sys/fsext.h>#include

}
*/read()ofrest/*

}
rv;return

&fd))&rv,(func(__FSEXT_read,if
rv;int

{
(func)if

__FSEXT_get_function(fd);=*func__FSEXT_Function

{

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.anwasthereifNULLorit,passedyoupointertheReturns

.withfetched
becandescriptorfilethewithassociatedpseudo-filetopointeraetc.)write,read,(e.g.donebetoneedsoperation

specificwhenLater,file.specifictheaboutdatatopointerastoretofiletheopeningorcreatingwhenusedbe
canpseudo-files.openseveralhandlingbemaythatextensionanwritingwhenusefulisThis

used.otherwisenotispointerThe).__FSEXT_get_dataSee(byretrievedbe
latercanthatpointerdescriptor-specificastoretousedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis
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__FSEXT_set_function

*_function);__FSEXT_Function_fd,__FSEXT_set_function(intint

<sys/fsext.h>#include

}
}
...

1;return
Size;=*RV

Size;+=MPtr->Current_Ofs
Size);MPtr->Ptr+MPtr->Current_Ofs,(char*)memcpy(Buffer,

MPtr->Current_Ofs;-MPtr->Size=Size
MPtr->Current_Ofs))-(MPtr->Size>(Sizeif

}
1;return

0;=*RV
{

MPtr->Size)>=(MPtr->Current_Ofsif

}
1;return

-1;=*RV
{

(!MPtr)if
__FSEXT_get_data(fd);=MPtr

*/filethisaboutinformationtheupLook/*

size_t);va_list(Args,=Size
void*);va_list(Args,=Buffer

int);va_list(Args,=fd
*/file.memoryourfromRead/*

__FSEXT_read:case

1;return
fd;=*RV

descriptorfiletheReturn/*

MPtr);__FSEXT_set_data(fd,
*/later.quicklyupitlook*

canwesodescriptorfilethisaboutnoteourstoreNow/*

}
0;return

free(MPtr);
{

0)<(fdif
__FSEXT_alloc_fd(my_fsext);=fd

*/usecanwedescriptorfileaGet/*

sizeof(_mem_file_t));0,memset(MPtr,

0;return(!MPtr)if
malloc(sizeof(_mem_file_t));=MPtr

device.anothertoitredirectoritcolorizelikeit,withtrickssomeplayand
terminalthetooutputcatchmustyouwhenisthisneedmightyouwheresituationOneI/O.forfilesDOSusethat

extensionsthoseforfunctionhandlerthesettousedisIt.ExtensionsSystemFileSeetheofpartisfunctionThis
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fstat

st_blksize

st_size
st_size

statstruct

*sbuf);statstructfile,fstat(intint

<sys/stat.h>#include

}
my_screen_write);(stdout),(fileno__FSEXT_set_function

{
(void)install_screen_write_handler

__attribute__((constructor))voidstatic
*/code.startupthebycalledbetofunction

thiscausesconstructor’‘attributeThehandler.ourInstall/*

}
*/callthehandledwethatmeaning/*1;return

buflen;=*retval
(mybuf);cputs

’\0’;=mybuf[buflen]
buflen);buf,(mybuf,memcpy

1);+(buflenalloca=mybuf
size_t);(rest_args,va_arg=buflen
*);char(rest_args,va_arg=buf

*/issuedbewillcallDOSusualtheand/*0;return
(fd))!isatty||__FSEXT_write!=(funcif

int);(rest_args,va_arg=fdint
buflen;size_t

*mybuf;*buf,char

{
rest_args)va_list*retval,intfunc,(__FSEXT_Fnumbermy_screen_write

intstatic
*/RAM.videotowritesdirectintoscreen

thetoI/ODOSconvertswhichhandlerwriteaofexamplesimpleA/*

<conio.h>#include
<sys/fsext.h>#include

bytes.4096ofsizeblockatodefaultdrivesNetworkbytes.512ofsizeblocka
todefaultB:andA:drivesfloppyTheperformance.improvetovalue,defaultahasdrivessomeFor

value.unsignedan
asofvaluethetreatshouldyoufiles,largesupporttoneedsprogramyourifTherefore,2GB.thanlarger

arethatfilesforvolumesFAT32onoverflowwillitsotype,integer32-bitsignedanismemberThe

.of
membersofdescriptionthefor,statSee.sbufinitstoresandfilefileopentheofstatustheobtainsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

negative).is_fdif(likefailureofcaseinnon-zerosuccess,ofcaseinZero
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fstatvfs

*sbuf);statvfsstructfd,(intfstatvfsint

<sys/statvfs.h>#include
<sys/types.h>#include

statstruct_djstat_flags

go32-v2.exe

fstat../somedir/foo.txt
./foo.txtfoo.txt

fstat

st_dev

fstatstat

st_inode

/dev/nullcondrive

fstat
fstat

fsyncfflush
fstat

device");characteraisputs("STDIN
(S_ISCHR(s.st_mode))ifelse

file");diskredirectedaisputs("STDIN
(S_ISREG(s.st_mode))if

&s);fstat(fileno(stdin),
s;statstruct

errno

fstatstatstruct

application.theby
neededareoffieldshard-to-getwhatcontrols)_djstat_flagsSee(variableThe5.

set.isbitaccessreadtheonlycasewhichinfail,sometimes
canthisNetware,NovellunderdrivesnetworkedonresidewhichfilesFor.byrunorexecutables)

.exeand.dll.com,files,(batchpromptDOSthefromexecutedbecanwhichfilesdirectories,forsetisbit
EXECUTEsystem).orhiddenread-only,isfilethe(unlessusertheforonlysetisbitmodeaccessWRITEThe4.

handles.differenttwoontwiceopenisfilesametheifevenhandles,differentonopenfiles
twoanyfornumbersinodedifferentreturnsalwaysused,becannotnamesfileIf).

,,(e.g.:filetheopentousedpathactualtheofirrespectivegeneratedbewillinodesamethe
thatsuchdoneisThisinode.thegeneratingwhenfile,theopentousedwasthatnamefiletheuseprobablycan

name.filetheusinginventedisnumberinodethe3.X,WindowsexceptWindowsofversionsallOn3.

member.)theofcomparison
includeshouldidentityforfilescomparingthusandnumbers,inodeidenticalhavecandrivesdifferentonfilesthat

(Notecalls.functionandbetweenconsistentbetoguaranteedisinodethefiles/directoriesnon-empty
local,foronlyHowever,file.localanyofnumberclusterrealanyfromdifferentbealsowillinodeinvented

Thisunique).isit(thusnumberinodesamethegetwillfilesdifferenttwonothatguaranteeswhichwayain
inventedbewillfieldtheetc.)drives,networkedonfilesWindows,onfilesallfiles,(emptyinaccessible
isnumberclusterstartingwhosefilesFornumber.inodeitsasservesfileaofnumberclusterstartingThe2.

-2.asreturnedisitNetware,Novell
bynetworkeddrivesFor-1.asreturnedisothersand,(likedevicescharacterforThe1.

DJGPP.inbehaviorstospecificpointsobscuretheofsomedescribenotes
followingThenightmare.implementationanisDOSunderfunctionUnix-compatible100%aSupplying

returned.betoinfostalecausemightOStheand
functionsI/OlibrarytheofbufferingtheOtherwise,.andbothcallingbye.g.system,operating

thetodeliveredbeenhasfilethetowrittendatatheallthatsuremakeshouldyouinfo,correctreturntoFor

mode.write-onlyinopenfilesfordonebecannotwhichbytes,fewfirst
theirreadingbyrecognizedonlyaresymlinksandexecutablesbecauseisThisnon-symlink.ornon-executablewere

filetheifasreportedincorrectlybemightbitsmodesymlinkandexecuteitsmode,write-onlyinopenwasfileaIf

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set).(andfailureonnonzerosuccess,onZero

._djstat_flags
Seeindescribedasneed,doesn’tapplicationyourmemberstheofcomputationdisablecanyouslow,toois

andofuserheavyaisapplicationyourIfcompute.toexpensiveveryareofmembersSome
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ftell

fsync

fseekfile

*file);ftell(FILElong

<stdio.h>#include

fsync(fileno(stdout));

fsync

file);fsync(intint

<unistd.h>#include

errno

};
*/FSonlengthnamefileMaximum/*f_namemax;longunsigned

*/ST_RDONLY*
ST_NOSUID,ofORbitwiseflags:FS/*f_flag;longunsigned

*/identifierFS/*f_fsid;longunsigned
*/usersunprivilegedfor*

numbersserialfilefreeof#/*f_favail;fsfilcnt_t
*/numbersserialfilefreeof#/*f_ffree;fsfilcnt_t

*/numbersserialfileof#/*f_files;fsfilcnt_t
*/usersunprivileged*

forFSonblocksfreeof#/*f_bavail;fsblkcnt_t
*/FSonblocksfreeof#/*f_bfree;fsblkcnt_t

*/filesystemonblocksof#/*f_blocks;fsblkcnt_t
*/sizeblockfundamental/*f_frsize;longunsigned

*/sizeblockFS/*f_bsize;longunsigned
{statvfsstruct

.tocallfutureaforsuitableisThis.forpositionfilecurrenttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

directories.supportnotdoes

function.thisbyflushednotarecachesdiskExternal:0x68.functionDOScalling
byWorksimage.diskthewithsynchronizedbetodescriptorgiventhewithfiletheaboutinformationallForces

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set).(andfailureonnonzerosuccess,onZero

).statvfsSee(2GBapproximatelytolimitedissizetotaltheTSR,abyhookedis21hINTifthatNote

below:structurethehaswhich,sbufinitstoresand
fddescriptorfilethebytoreferredfilethecontaining(FS)‘‘filesystem’’theaboutinformationreturnsfunctionThis
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ftruncate

ftime

ftruncate

fflushFILE
fprintffwrite

where);off_thandle,ftruncate(intint

<unistd.h>#include

ftime(&t);
t;timebstruct

};
*/affectintimesavingsdaylightifset/*dstflag;short

*/minutes*
local,andGMTbetweendifference/*timezone;short

*/milliseconds/*millitm;shortunsigned
*/1/1/1970GMT00:00:00sinceseconds/*time;time_t

{timebstruct

timebstruct

*buf);timebftime(structint

<sys/timeb.h>#include

ftell(stdout);=plong

failure.fornonzerosuccess,forZero

directories.supportnotdoes

function.thiscallingbeforecalltoneedyouobject,afromcomes
handleifso,andlikefunctionsstdiobybufferingaboutnothingknowsfunctionthisthatNote

changed.not
ishandlewithassociatedpointerfileThe.wherepositionbyteathandleonopenfilethetruncatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onnonzerosuccess,onZero

is:offormatThe.bufstructuretheintimecurrentthestoresfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1orposition,fileThe
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Description

Syntax

Example

ftw

longjump
malloc

ftw

errnoftwftw

ftw

ftw

ENOTDIRerrno
ftw

FTW_NSFTW_DNR

stat
FTW_NS

readdir()
FTW_DNR

FTW_VL

FTW_D

FTW_F

stat
NULL

ftw

depth);int
flag),int*stbuf,statstruct*path,char(*func)(constint

*dir,charftw(constint

<ftw.h>#include

close(x);
1000);ftruncate(x,

O_WRONLY);open("data",=xint

allocated.permanentlyremainwillmemorythisexecuted,
isreturnsneverwhichhandlerinterruptaniforcallinge.g.byexecutioncodeofflownormal

thedisruptsfuncIfoperation.itsduringallocationmemorydynamicfor)mallocSee(usesfunctionThis

.funcfunctionuser-definedthebyreturnedwaswhichvaluenon-zeroother
anyoroperation,itsduringerrorsomedetectedif-1traversed,successfullywastreeentirethecaseinZero

value.suitableato)errnoSee(setsand-1returnscase,thatIn.withindetectediserrorAn(3)

returned.func
whateverreturnsandtraversaltreethestopscase,thisInvalue.non-zeroareturnsfuncofinvocationAn(2)

success.ameaning0,returnscase,thisInprocessed).aredirofdescendantsall(i.e.,exhaustedistreeThe(1)

events:followingtheofoneuntilcontinuestraversaltreeThe

ignored.alwaysisandimplementationDJGPPtheinmeaningnohasargumentdepthThe

begins.
descentrecursivethebeforeargumentitsasdirwithcalledisfuncfunctionThe.tosetandfail

willordirectory,abemustdirargumentThesiblings.itsofanybeforedirectoryavisitsalwaysfunctionThis

garbled.
bewillstbufthen,isflagIfprocessed.bewon’tdirectorythatofdescendantsthe,isflagIf

it.forfailsbutexists,fileThis

DJGPP.)inhappenneverwill(This.withreadbecannotwhichdirectoryaisThis

label.volumeaisThis

directory.aisThis

file.regularaisThis

are:flagofvaluesPossible.flagintegeranandfile,
thataboutinformationfilesystemawithstbuf)statSee(structureatopointerafile,theofpathnamefullthe

holdingpathinarraycharacter-terminatedatopointerapassediswhichfuncfunctionuser-definedthecalls
hierarchy,theinfileeachFor.dirwithstartswhichhierarchydirectorythedescendsrecursivelyfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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else
}
puts(msg);
else
perror(msg);

(errno)if
0));file_walker,ftw(argv[1],

%d","file_tree_walk:sprintf(msg,

msg[80];char
{

1)>(argcif

{
*argv[])charargc,main(int

int

}
0;return
42;return

0)=="xxxxx")1,+base:path?0==(strcmp(baseif
’:’);strrchr(path,=base

0)==(baseif
’\\’);strrchr(path,=base

0)==(baseif
’/’);strrchr(path,=base

printf("\n");
!!no_stat!!");printf("

FTW_NS)==(flagif

printf("x");
S_IXUSR)&(sb->st_modeif

printf("w");
S_IWUSR)&(sb->st_modeif

printf("r");
S_IRUSR)&(sb->st_modeif

printf("C");
(S_ISCHR(sb->st_mode))if

printf("D");
(S_ISDIR(sb->st_mode))if

printf("V");
(S_ISLABEL(sb->st_mode))if

sb->st_size);path,printf("%s:\t%u\t",

*base;char

{
flag)int*sb,statstruct*path,charfile_walker(const

int

<stdlib.h>#include

_STAT_DIRSIZE_STAT_EXEC_MAGIC
stat

stat
stat

readdir()opendir()

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.and
arefeaturesexpensivemostThedetails).for_djstat_flagsSee(_djstat_flagsvariableexternalthein

bitssettingbyfastersignificantlyapplicationyourmakecanyoustructure,theinreturnedinformationtheof
partsomeneedsonlyapplicationyourIf.functopassesitentrydirectoryeveryforcallsalsofunctionThis

bits.theseofdescriptionfor
,opendirSee.__opendir_flagsvariableexternaltheinbitsappropriatethesettingbygetfuncyourwillfileswhat

controlcanyouTherefore,entries.directorythereadtofunctionsandcallsfunctionThis
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

gcvt

fwrite

_fwalk

7+ndigits

*buf)charndigits,intvalue,(doublegcvt*char

<stdlib.h>#include

stdin);10,sizeof(int),fwrite(foo,
foo[10];int

*file);FILEnumber,size_tsize,size_t*buffer,fwrite(voidsize_t

<stdio.h>#include

_fwalk(pfile);

}x);%p\n",atprintf("FILE{
*x)pfile(FILEvoid

*file));(*function)(FILE_fwalk(voidvoid

<libc/file.h>#include

}
0;return

argv[0]);dir\n",%sprintf("Usage:

snippet:followingthe
byobtainediswhattocorrespondsroughlyresultThecharacters.leastatholdtospaceenoughhave

shouldbuf.bufindigitssignificantndigitsofstringnull-terminatedaintovalueargumentitsconvertsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.anwasthereiflessorwritten,sizesizeofitemsofnumberThe

.filetobufferfromcharactersnumber*sizewritesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

argument.onlyitsaspointerfilethepassingcalled,isfunctiongiventhesystem,theinfileopeneachFor
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raw

Description

Syntax

Example

Portability

ValueReturn

_get_dev_info

_DEV_NUL

_DEV_CLOCK

_DEV_RAW

_DEV_RAW

_DEV_CDEV

.COMxxKEYB

_DEV_IOCTRL

_DEV_STDOUT

<libc/getdinfo.h>

EBADFerrno

handle);_get_dev_info(intshort

<io.h>#include

buf));5,(M_PI,gcvt("%s",printf
*/3.14159"."printwillThis/*

vbuf[20];char

<math.h>#include
<stdio.h>#include
<stdlib.h>#include

ecvtbuf

value);ndigits,"%.*g",sprintf(buf,(void)

deviceNUL

deviceClock

29hIntusesDevice

mode(text)inisdeviceclear,If

mode(binary)inisdeviceset,If

inputonfileofEnd

devicescharacterforsetAlways

6.2xMS-DOSbysetUnknown;

callsOPEN/CLOSEsupportsDevice

output-until-busysupportsDevice

03hand02hfunctionsIOCTLprocesscanDevice

DescriptionConstant03hand02hfunctionsIOCTLprocesscan{Device{{Bit(s)

device:characteraFor

value:returntheinbitsindividualtheofmeaningtheshowstablefollowingThevalue.returntheinbitsindividual
theforconstantsdefinesheaderThe.handlehandlefilethebyreferencediswhichfile

theordevicecharactertheaboutsystemthefrominformationcodedtheisvaluereturnedthesuccess,ofcaseIn

).toset(andfailwillcalltheotherwisedevice,orfileopenantorefermusthandle
21h/AX=4400h).(Int0functionIOCTLDOSfromwordinfothereturnsfunctionthis,handleinhandlefileaGiven

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.buftopointerA

infinity.anisvalueif‘‘Inf’’andNaN,aisvalueif‘‘NaN’’stringtheproduces

rounded.isbufindigitleast-significantThe

suppressed.arepointdecimaltrailingandzerostrailingthatexcept
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Description

Syntax

Example

Portability

ValueReturn

_get_dos_version

SETVER

SETVER_os_trueversion_osminor_osmajor
_os_trueversion
_osminor_osmajor

true_version);_get_dos_version(intshortunsigned

_os_flavor;*charconstextern
_os_trueversion;shortunsignedextern

_osminor;_osmajor,shortunsignedextern

<dos.h>#include

(fd);_get_dev_info=clock_infoint
O_BINARY);|O_RDONLY("CLOCK$",open=fdint

EBADFerrno

LFCR
TAB

A:

_DEV_CDEV

_DEV_REMOTE

_DEV_STDOUT

_DEV_STDIN

_DEV_STDOUT

istrue_versionifevenbyaffectedbemightreportedversionthethese,forversion;DOStruethereport
torequiredfunctionDOSsupportnotdoDR-DOS)(notably,clonesDOSsomethatNotefeatures.undocumented
usingwhenlikeinternals,OShosttheofknowledgeintimateanneedyouwhenversiontruetheneedtypicallyYou

non-zero.
istrue_versionifeven,bychangedbepossiblymayand,

number.versiontruethetosetbealwayswillvariableexternalThenumber.version
advertisedtheofpartsminorandmajorthetosetbealwayswillandvariablesexternalThe

later.)or5.0DOS
inavailableonlyis(Thisprogram.TSRSETVERwithtinkeringpossiblebyunaffectediswhichnumber,version

trueareturnwillitnon-zero,istrue_versionargumenttheIfflavor.andversionOShostthegetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandreturnedis-1error,ofcaseInabove.describedwordinformationdeviceThe

read.beenhascharacters
ofnumberspecifiedtheuntilwaitsoperationreadtheandverbatim,passedarecharactersspecialtheallmode,

rawincontrast,Inpressed.iskeythewhenterminatedisinputand,eachbeforeaddedischaracterand
spacesintoexpandedaresoutputonprocessed,areand,,inputonthatmeansmodeCooked

4.versionDOSbysupportedonlyisdevicesblockthefor8bitbyindicatedfunctionalitythethatNote

)=(0numberDrive

towrittenbeennothasFile

filesdiskforclearAlways

EOFpastreadordiskfullif24hIntGenerate

disk)floppy(e.g.removableismediaclear,If

medianon-removableset,If

closeonstamptimefilesetDon’t

drive)(networkedremoteisDevice

DescriptionConstantEOFpastreadordiskfullif24hInt{Generate{{Bit(s)

file):disk(adeviceblockaFor

deviceinputStandard

deviceoutputStandard
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DownPage

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

__get_extended_key_string

ESC[71~ESC[49~ESC[27~ESC[[C

ESC[70~ESC[48~ESC[26~ESC[[B

ESC[69~ESC[47~ESC[25~ESC[[A

ESC[68~ESC[46~ESC[6~

ESC[67~ESC[45~ESC[5~

ESC[66~ESC[44~ESC[4~

ESC[65~ESC[43~ESC[3~

ESC[64~ESC[42~ESC[2~

ESC[63~ESC[41~ESC[1~

ESC[62~ESC[40~ESC[D

ESC[61~ESC[39~ESC[C

ESC[60~ESC[38~ESC[B

ESC[59~ESC[37~ESC[A

ESC[80~ESC[24~

xkey_code);__get_extended_key_string(int*charunsignedconst

<pc.h>#include

_os_flavor);DOS\n",ofvariety%srunningareprintf("You
else

run");tolateror6.20DOSneedsprogramputs("This
*/lateror6.20DOSrequire/*0x0614)<(true_dos_versionif

_get_dos_version(1);=true_dos_versionshortunsigned

_get_dos_version()

_os_flavor

{Ctrl{withShift{with{{

:xkey_codecodescankey’sextendedtheonbasedstringA

.getxkeySee.getkeySee

.xkey_codeincodescankey’sextendedanofrepresentationcompliantanReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0x0614.asreturnedbewill6.20version
DOSinstance,Forbits.8lowertheinpartminorthebits,8uppertheinversiontheofpartmajorthenumber:
16-bitaasnon-zero)istrue_versionifnumber,version(truenumberversionthereturns

variety.OShosttheofnameOEMthedescribeswhichstringatopointwillvariableexternalThe

non-zero.
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Alt-ZAlt-Y
Alt-XAlt-WAlt-VAlt-UAlt-TAlt-S

Alt-RAlt-QAlt-PAlt-OAlt-NAlt-A

Example

Portability

is_extended_key;int
*str;charunsignedconst

r;__dpmi_regs

{
main()int

<dpmi.h>#include
<stdio.h>#include
<pc.h>#include

}
fflush(stdout);
}
puts("<unknown>");
else
puts(str);

(str)if
__get_extended_key_string(key);=*strcharunsignedconst

{
else
}

stdout);putc(’\r’,
stdout);putc(key,

{
0x100)<(keyif

getxkey();=key

{
main()int

key;int

<stdio.h>#include
<pc.h>#include

NULL

ESC[106~ESC[105~ESC[104~
ESC[103~ESC[102~ESC[101~ESC[100~ESC[99~ESC[98~

ESC[97~ESC[96~ESC[95~ESC[94~ESC[113~Alt-ZESC[83~

ESC[80~ESC[58~ESC[36~ESC[24~

ESC[79~ESC[57~ESC[35~ESC[23~

ESC[78~ESC[56~ESC[34~ESC[21~

ESC[77~ESC[55~ESC[33~ESC[20~

ESC[76~ESC[54~ESC[32~ESC[19~

ESC[75~ESC[53~ESC[31~ESC[18~

ESC[74~ESC[52~ESC[30~ESC[17~

ESC[73~ESC[51~ESC[29~ESC[[E

ESC[72~ESC[50~ESC[28~ESC[[D

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

translation.nohasxkey_codeifreturnedis

{{{{
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Description

Syntax

__get_fd_flags

_get_fat_size

<libc/fd_props.h>#include

}
exit(0);

}
size);bits.\n",%disC:onFATofsizeprintf("The

{
)size<=0if(

);1+’A’-’C’_get_fat_size(=size

size;int

{
main(void)int

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

_get_fs_type

ENOSYSerrno

);driveintconst_get_fat_size(int

<dos.h>#include

}
}

str);%s",encoding:printf("Key
__get_extended_key_string((int)r.h.ah)=str

{
(is_extended_key)if

0xe0);==r.h.al||0x00==(r.h.al=is_extended_key
*/etc.).End,(Home,keysextendedotherand

etc.)F2,(F1,keysfunctionforencodingthePrint/*
&r);__dpmi_int(0x16,

0x11;=r.h.ah
*/keypress.forWait/*

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1FAT16).onthatreports(NT
sizeunknownofbutFATwithformattedwasdrivetheif032).or16(12,FATthebyusedbitsofnumberThe

use.ofbecan)_get_fs_type
See(functiontheperhapssystems,fileotherdetecttoableisthatfunctionaforlookingareyouIf

DOS.plaininusedif16assizefatthedetectorfailtofunctionthiscausecanentriesLFNwithfloppies
g.E.on.runisitversionthethanDOSofversionlaterawithformatteddisksoftypesystemfilethedetecting

troublehavetoknownalsoisIt.tosetting4,<versionDOSonsucceednotwillfunctionThis

drive.default==0etc.,B:,==2A:,==1.drive
numberdriveonFATthebyclusterstheenumeratetousedbitsofnumberthedeterminetotriesfunctionThis
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Description

Syntax

Portability

ValueReturn

Description

_get_fs_type

__get_fd_name

_get_fat_size

ENOSYSerrno

errno

);result_str*constchar
drive,intconst_get_fs_type(int

<dos.h>#include

NULL

fd);*__get_fd_name(intcharconst

<libc/fd_props.h>#include

__get_fd_flags__has_fd_properties

fd);__get_fd_flags(intlongunsigned

-1.otherwisesuccessfully;extractedwastypesystemfiletheif0

system.fileFATofkindrightthedetectreliablywillwhich)_get_fat_size
See(functionthetryuseinisthatsystemfileFATofkindwhichininterestedareyouIf

DOS.plaininusedifFAT16asfloppythedetectorfailtofunctionthiscausecanentriesLFNwithfloppies
g.E.on.runisitversionthethanDOSofversionlaterawithformatteddisksoftypesystemfilethedetecting

troublehavetoknownalsoisIt.tosetting4,<versionDOSonsucceednotwillfunctionThis

set.isunsuccessfulIflong.characters9leastatbemustwhichresult_strinputisresultthesuccessfulIf

"FAT".withstartingstringareturnedhasdriveformattedFATeveryfarsobutwishes,programformatting
thewhatevertosetbecanfieldthisNow,drive.theformattingwhilesetiswhichfieldcharactereightanthings,

otheramongreturns,which(sic!),NumberSerialDiskGetAX=0x6900,INT21,callingbythisdoesItdrive.
default==0etc.,B:,==2A:,==1,drivenumberdrivetheoftypesystemfiletheextracttotriesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.otherwiseany;ifname,filethetopointerA

).__set_fd_propertiesSee(descriptorfileawithassociatedbemaythat
propertyoneisnamefileTheany.if,fddescriptorfilethewithassociatednamefilethegetsfunctioninternalThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.otherwiseany;ifflags,The

distinguished.betozerobeingflagstheandflagsnoofcasestheallowwillThis
.callingbefore),__has_fd_propertiesSee(usingfdwithassociated

flagsaretherethatcheckfirstshouldcallerThe.fdwithassociatedareflagsnoifzero,returnwillfunctionThis

).__set_fd_propertiesSee(descriptorfileawithassociatedbemay
thatpropertiessomeareflagsTheany.if,fddescriptorfilewithassociatedflagsthegetsfunctionsinternalThis
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_get_volume_info

ENXIOENODEVerrno_FILESYS_UNKNOWN

ENOSYSerrno

_FILESYS_UNKNOWN

_FILESYS_VOL_COMPRESSED

_FILESYS_LFN_SUPPORTED

_FILESYS_UNICODE

_FILESYS_CASE_PRESERVED

_FILESYS_CASE_SENSITIVE

NULL

NULL

*fsystype);char
*max_path_len,int*max_file_len,int

*path,char(const_get_volume_infounsigned
<fcntl.h>#include

}
exit(0);

}
buffer);’%s’.\n",isC:onsystemfileprintf("The

{
))buffer3,_get_fs_type(!if(

buffer[9];char

{
main(void)int

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

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.oreithertosetsand
returnsfunctiontheinvalid,isletterdrivethebutsupported,isAPILFNtheIfOS.thebysupportednot

isAPILFNtheif)toset(and0orsupported,isAPILFNtheifbitsabovetheofcombinationA

exist.doesn’tletterthatwithdriveaoremptyisdrive
floppyawhenlikeinvalid,isletterdrivethethatmeansusuallyThisfailed.callsystemunderlyingThe

compressed.isvolumeThis

API.(LFN)NameFileLongthesupportsFilesystem

names.directoryandfileincharactersUnicodeusesFilesystem

entries.directoryinpreservedisletter-caseFilename

case-sensitive.aresearchesfilethatSpecifies

defined:currentlyarebitsfollowingThenumber.bit-mappedaasfilesystemgiven
thebysupportedfeaturesdescribethatflagsvariousreturnsfunctionTheignored.bewillitpointer,ais

pointerstheseofanyIfenough).usuallyarebytes(32enoughlongbeshouldwhich,fsystypebytopointedbuffer
theintoplacedisetc.)‘‘NTFS’’‘‘FAT’’,(e.g.,typefilesystemtheidentifiesthatstringaandzero),terminating

the(includingpathnameaoflengthmaximumthecontainsmax_path_lenbytopointedvariablethezero),
terminatingthe(includingfilenameaoflengthmaximumthecontainsmax_file_lenbytopointedvariablethereturn,

Uponused.isdrivecurrentthepointer,aisorexplicitly,drivethespecifynotdoespathifused;actuallyis
partnamedirectoryroottheOnlyresides.pathwherevolumetheaboutinformationfilesystemreturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Example

Portability

ValueReturn

Description

Syntax

getch

getcbrk

getc

stderrstdout

ungetch

getch(void);int

<conio.h>#include

getcbrk(void);int

<dos.h>#include

stdout);putc(c,
EOF)!=((c=getc(stdin))while

c;int

EOF

*file);getc(FILEint

<stdio.h>#include

character.The

console.thetoconnectedarestreamstheseifinput,thereadingbeforeflushed
isstreamsandtheinoutputpendinganyconsole,thetoconnectedishandleinputstandardtheIf

.likecharactersspecialforcheckdoesn’tfunctionThisscreen.
thetoechoednotischaracterTheinstead.returnedisit),ungetchSee(frompendingcharacteraisthere

Ifbuffered.notisinputThereturned.andreadishandleinputstandardpredefinedthefromcharactersingleA

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

checking.if1checking,notif0

.setcbrkSee

MS-DOS.inflagcheckingCtrl-CtheofsettingtheGet

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.oreofifor([0..255])characterThe

.filefromcharacteroneGet
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ValueReturn

Description

Syntax

NoteImplementation

Portability

getche

getchar

gppconio_init

stderrstdout

ungetch

getche(void);int

<conio.h>#include

EOF

fgetc(stdin)

getchar(void);int

<stdio.h>#include

gppconio_init

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

character.The

console.thetoconnectedarestreamstheseifinput,thereadingbeforeflushed
isstreamsandtheinoutputpendinganyconsole,thetoconnectedishandleinputstandardtheIf

.likecharactersspecialforcheckdoesn’tfunctionThisscreen.
thetoechoedischaracterTheinstead.returnedisit),ungetchSee(frompendingcharacteraisthere

Ifbuffered.notisinputThereturned.andreadishandleinputstandardpredefinedthefromcharactersingleA

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.orcharacter,The

).fgetcSee(assameThe

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

getdate

getcwd

};
da_mon;char
da_day;char
da_year;short

{datestruct

*);dategetdate(structvoid

<dos.h>#include

}
free(buf);

buf);%s\n",isprintf("cwd

{
PATH_MAX))getcwd(buf,&&(bufif

*)malloc(PATH_MAX);(char=*bufchar

NULL

NULL

mallocgetcwdNULL

max);int*buffer,*getcwd(charchar

<unistd.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.gettimeSee.setdateSee

follows:asisstructurereturnThedate.currentthegetsfunctionThis

POSIX.forunspecifiedisisbufferwhenbehaviourThe1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onorbuffer,newly-allocatedaorbuffereitherbuffer,The

directory.currentthespecifytorequiredarecharactersmaxthanmoreiffailscallThis

Linux).onusedlibraryC(theglibcofbehaviourthewithcompatibleiswhichstandard,
POSIXtheofextensionanisThis.withmaxsizeofbufferaallocates,isbufferIf

specifier.drivetheincludesvaluereturnThedirectory.currenttheGet
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ValueReturn

Description

Syntax

Example

getdtablesize

getdisk

getdfree

getdtablesize(void);int

<unistd.h>#include

’A’);+getdisk()%c:\n",isdriveprintf("This

getdisk(void);int

<dir.h>#include

*/C:drive/*&d);getdfree(3,
d;dfreestruct

};
*/clusterpersectors/*df_sclus;unsigned

*/sectorperbytes/*df_bsec;unsigned
*/clustersofnumbertotal/*df_total;unsigned

*/clustersavailableofnumber/*df_avail;unsigned
{dfreestruct

*ptr);dfreestructdrive,chargetdfree(unsignedvoid

<dos.h>#include

getdate(&d);
d;datestruct

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.diskcurrentThe

.setdiskSee

(0=A).diskcurrenttheGets

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

follows:asisstructure
returnTheetc).1=A:,(0=default,drivegiventheoffullnessandsizetheaboutinformationgetsfunctionThis
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Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

geteuid

getenv

getegid

geteuid(void);int

<unistd.h>#include

getenv("TERM");=*termchar

NULL

*name);char*getenv(constchar

<stdlib.h>#include

getegid(void);int

<unistd.h>#include

UID.effectivetheGets

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

exist.notdoesvariablethatiforvalue,The

value.returnedthefreeoralternotDo.namevariableenvironmenttheofsettingtheGet

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

42

id.groupeffectivetheGet

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

255

supports.systemthedescriptorsfileopenofnumbermaximumtheGet
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Description

Syntax

Portability

getgrent

getgid

getftime

*getgrent(void);groupstruct

<grp.h>#include

getgid(void);int

<unistd.h>#include

&t);getftime(fd,
t;ftimestruct

}
*/1980since/*ft_year:7;unsigned

*/1-12/*ft_month:4;unsigned
*/1-31/*ft_day:5;unsigned
*/0-23/*ft_hour:5;unsigned
*/0-59/*ft_min:6;unsigned

*/secondsrealgettodouble0-29,/*ft_tsec:5;unsigned
{ftimestruct

*ptr);ftimestructhandle,getftime(intint

<dos.h>#include

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

42

id.groupcurrenttheGet

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

follows:asisstructurereturnThehandle.filegiventhefortimestamptheGet

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

42
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Portability

ValueReturn

getgrnam

getgrgid

group
struct

*name);*getgrnam(chargroupstruct

<grp.h>#include

NULL

groupstruct

gid);*getgrgid(intgroupstructextern

<grp.h>#include

endgrent();

}
g->gr_gid);g->gr_name,%d\n",gid%sprintf("group

{
NULL)!=getgrent())=((gwhile

setgrent();
*g;groupstruct

NULL

};
*/""/*gr_passwd;*char

*/"dos"orgetenv("GROUP")/*gr_name;*char
*/"user"orgetenv("USER"/"LOGNAME")
topointsgr_mem[0]/*gr_mem;**char
*/getgid()ofresult/*gr_gid;gid_t

{groupstruct

getgrent
GROUP

.
ofdescriptionthefor,getgrentSee.namenamedgrouptheforentrygroupthereturnsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

match.noneiforgroup,matchingThe

.ofdescriptionthefor,getgrentSee.gidmatchesthatentrygroupthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

list.theofendtheatorstructure,nextThe

follows:asisfunctionrelatedandthisoftypereturnThe

calls.subsequentandsecondtheonfailalwayswill
DOS,underThus,"dos".isgrouponlytheelsereturned,grouponlytheofnametheisthatset,isvariable

environmenttheIfsimulated.isthisMS-DOS,forthatNoteentry.groupavailablenextthereturnsfunctionThis
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Syntax

Portability

getitimer

gethostname

getgroups

ITIMER_PROFITIMER_REAL

*value);itimervalstructwhich,getitimer(intint

<sys/time.h>#include

free(buf);(buf)if
buf);%s\n",on("We’reprintf

MAXGETHOSTNAME))(buf,gethostname==0&&(bufif
(MAXGETHOSTNAME);malloc*)(char=*bufchar

MAXGETHOSTNAME

"pc""HOSTNAME"

size);int*buf,(chargethostnameint

<sys/param.h>#include
<unistd.h>#include

*grouplist);gid_tsize,getgroups(intint

<unistd.h>#include

NULL

timers.aboutdetailsmorefor,setitimerSee.orofvaluethehavecan
whichVariable.valuestructureintowhichbyspecifiedtimerintervaltheofvaluecurrentthegetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

enough.betoguaranteedis
ofsizebufferAname.hostthespecifytorequiredarecharacterssizethanmoreiffailscallThe

.todefaultingfinallypresent,ifvariable,environmentthefromotherwise
present,ifsoftware,networkthefromobtainedisnameThison.executingisprogramthehosttheofnametheGet

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

Zero.

Unix.fromportingassisttoexistsItzero.returnsalwaysfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

match.noneiforgroup,matchingThe
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Syntax

Portability

ValueReturn

getlogin

getkey

"dosuser"USERDJGPP.ENV

USERNAME

"dosuser"USER
LOGNAMEUSERNAME

*getlogin(void);char

<unistd.h>#include

do_something();
K_Alt_3)!=(getkey()while

keys.h

getkey(void);int

<keys.h>#include
<pc.h>#include

errno

it_interval
setitimer

it_intervalsetitimer
it_value

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.valuethewithdefinesfiletheofversionstockThe

98.Windowsor95WindowsDOS,onautomatically
setarevariablesenvironmenttheseofNone2000.WindowsandNTWindowsbyautomaticallysetis

.elsevariable,environmenttheelse
variable,environmenttheelsedefined,isitifvariableenvironmenttheofvaluetheReturns

user.theofIDlogintheGet

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pressed.keyThe

.getxkeySee

keys.theofmanyfornamessymbolichasfileThe

codes.non-extendedtheirreturnkeysExtended
them.toadded0x100havecombinationsAlt-keykey.thatreturnsthenkey,onepresstousertheforWaits

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(andfailureon-1success,on0Returns

use.inlastwasthatintervaltheretainsalwaysitstopped,istimerthewhenzerotoset
ismemberinreturnedvalueThegranularity).thattouproundedaregranularityclocksystemthe
thanlessvaluesintervalthatnote(buttocalllastthebysetasalarmssuccessivetwobetweeninterval

theholdwillmemberThe.tocallpreviousabystoppedwasorexpiredhastimerthe
ifzeroorexpiration,timeruntillefttimeofamounttheholdwillvalueofmemberthereturn,Upon
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getmntent

getlongpass

\\HOST\PATH
mnt_fsname

mntentstruct

};
*/-1/*mnt_time;long
*/-1/*mnt_passno;int

*/-1/*mnt_freq;int
*/belowseeOptions,/*mnt_opts;*char

*/typeFilesystem/*mnt_type;*char
*/systemfilethisofdirectoryrootThe/*mnt_dir;*char

*/systemfilethisofnameThe/*mnt_fsname;*char

{
mntentstruct

setmntentFILE*

B:/A:/

B:A:getmntentA:

*filep);*getmntent(FILEmntentstruct

<mntent.h>#include

MAX_PASS);password,",(void)getlongpass("Password:

password[MAX_PASS];char

errno

exit(1)

max_length)int*password,char*prompt,chargetlongpass(constint

<stdlib.h>#include

getlogin());%s\n",amprintf("I

).nameUNCacalled
is(thisformtheindirectoryrootofnametheisthisdrives,CD-ROMandnetworkedFor

:offields4firsttheinfollowingthereturnsimplementationDJGPP

returned:istypefollowingtheofstructurestaticatopointerascanned,driveeachFor

).setmntentSee(byreturnedpointerabeshouldfilepargumentThe

drive).theindiskaisthereif(andreferenced
lastwasithowondepending,oronmountedwereitifasreturnedisitdrive,floppysingleawith

systemsForskipped.aredrivesemptydrive;theindiskformattedMS-DOSanisthereifreturnedbeonlywill
anddrivesthatNote.tocallssuccessivewithdrivessuccessiveforretrievedisinformation,

drivewithBeginningprogram.yourtoavailablearethatdrivesvarioustheaboutinformationreturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value).appropriateantosetis(anderroron-1successful,ifZero

.toprogramcallingthe
causewillCtrl-BreakorCtrl-CPressing.passwordbytopointedbufferaintouserthebytypedcharactersfirst1

-max_lengthmostatofstringnull-terminatedaputsIt.promptstringnull-terminatedawithpromptingafterecho,
anwithoutinput,standardthefromCtrl-Z)or(Ctrl-DEOForLF)or(CRNewlineatoupreadsfunctionThis
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Syntax

Example
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ValueReturn

getopt

optopt;opterr,optind,intextern
*optarg;charextern

*options);charconst*argv,const*charargc,getopt(intint

<unistd.h>#include

endmntent(f);
m->mnt_fsname);m->mnt_dir,%s\n",name%s,printf("Drive

getmntent(f)))=((mwhile
"r");setmntent("/etc/mnttab",=f

*f;FILE
*m;mntentstruct

NULLmntentstruct

rw,dev=02C:
statstructst_dev

stat
XXrw,dev=XXro,dev=

mnt_opts

drivesnetworkedfor"net"
disksJOINedfor"join"
directoriesSUBSTedfor"subst"

disksRAMfor"ram"
drivesCD-ROMfor"cdrom"

Jamwithcompresseddisksfor"jam"
Stackerwithcompresseddisksfor"stac"
DoubleSpacewithcompresseddisksfor"dblsp"

diskshardfor"hd"
disksfloppyfor"fd"

mnt_type

b:/a:/

mnt_dir
:/X

mnt_dir

:XDrivemnt_fsname

:XDrive
mnt_fsname

mnt_fsname

mnt_fsname

NNN:\STACVOL.Xmnt_fsname

NNN:\DBLSPACE.Xmnt_fsname

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

on.reporttodrivesmorenoarethereifor,atopointerareturnsfunctionThis

effect.inwereJOINandSUBST
ifasnumbersdrivethegetdrivesJOINedandSUBSTedthatNote.getwillyoudrive
forE.g.,.ofmemberinXXofequivalentnumericthegetwillyou,mnt_fsname

oncallyouifis,Thatresides.filesystemthiswhichondriveREALtheofnumberdrive
hexadecimaltheisXXwhereothers,theallfordrives,CD-ROMforstringThe

drive.thatreferencetousedlastwasletterdrivewhichondependingthese,ofoneasreturnedbewill
directorymountthe),oreitherasreferencedbecan(whichdrivefloppysingleawithsystemsFor

JOINed.weretheywhichtodirectorytheofnametheasgetdrives
JOINedthatexceptletter),drivetheisX(wheredirectoryrootitsofnametheisthisdrives,mostFor

letter.drivetheisXwhere
,stringtheotherwiselabel;theofnametheislabel,volumeawithdrivesFor

).default
theornamelabeltheeither(i.e.,JOINedNOTweretheyifastheirgetdrivesJOINed

drive.aemulatetoSUBSTedwasthatthatnamedirectoryactualtheisdrives,SUBSTedFor

file.archiveJamthe
ofnamefulltheissoftware),compressiondiskshareware(aJamwithcompresseddrivesFor

drives.DoubleSpaceforas
areNNNandXwhere,stringtheisStacker,withcompresseddrivesFor

File.VolumeCompressedtheofnumbersequencetheisNNNanddrivehosttheofletterdrive
theisXwhere,stringtheisDoubleSpace,withcompresseddrivesFor

-  Page 198  -



Syntax

Example

Portability

ValueReturn

Description

getpagesize

getpagesize(void);int

<unistd.h>#include

}
}
}
exit(1);
usage();

optopt);%c\n",optionprintf("Unknown
{else}

exit(0);
usage();

{’?’)==(optoptif
’?’:case

exit(1);
usage();

optopt);%c\n",argumentprintf("Missing
’:’:case

break;
optarg;=output_filename

’f’:case
break;

++;binary_flag
’b’:case

break;
++;verbose_flag

’v’:case
{

(c)switch

{
-1)!=":?vbf:"))argv,((c=getopt(argc,while

0;=opterr
c;int

?
:

?

stderr
opterr
:?

optopt
optindoptarg

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

colon.
anotisoptionsincharacterfirsttheandmissingisargumentoptionanorfoundisoptioninvalidanwhenreturned

is)(markquestionAcolon.aisoptionsincharacterfirsttheandmissingisargumentoptionanwhenreturned
is)(colonAoptions.morenoaretherewhenreturnedis-1found.whenreturnedischaracteroptionThe

argument.missingaandoptionunexpectedanflaggingtoaddition
inusage)programofsummaryarequestto(e.g.,optionanasusedbestillcanhowshowsbelowexampleThe

.toprintedismessageerrorancolon,anotisoptionsincharacterfirsttheandnonzerois
ifcases,bothInreturned.ismarkquestionaotherwisecolon,aisoptionsincharacterfirsttheifreturned

is)(colonamissing,isargumentoptionanIfreturned.is)(markquestionafound,isoptionunexpectedanIf

found.letteroptionthereturnsandfound,letteroptionthetosetsusing,isitthatargvinindex
thetosetsone),takesswitchthe(ifargumentthetosetsfunctionthisswitch,valideachFor

colon.abyfollowedbeshouldcharacterthatargument,
antakesoptiongivenaIfcharacters.optionvalidofstringaisoptionsline.commandthefromoptionsParse
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Syntax

Portability

ValueReturn

Description

getpid

getpgrp

getpass

getpid(void);int

<unistd.h>#include

getpgrp(void);int

<unistd.h>#include

");getpass("Password:=*passwordchar

exit(1)

*prompt)chargetpass(const*char

<stdlib.h>#include

system.theonrunningprogrameachidentifiesuniquelywhichID,processtheGet

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

group.processThe

pid.theassamethecurrentlyiswhichgroup,processtheGets

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.bewillpointerNULLaroutines,I/Olowertheinerroranyofcase
Incall.neweachbyoverwrittenbewillbufferTheresponse.user’stheholdswhichbufferstaticatopointerA

.toprogramcallingthecausewillCtrl-BreakorCtrl-CPressinguser.
thebytypedcharacters8mostatofstringthereturnsIt.promptstringnull-terminatedawithpromptingafterecho,

anwithoutinput,standardthefromCtrl-Z)or(Ctrl-DEOForLF)or(CRNewlineatoupreadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

processors.higherandi386thefor4096

size.pagememoryvirtualnativetheofsizetheReturn
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getpwent

getppid

NULL

"sh"pw_shell

COMSPECCOMSPECSHELL

SHELLSHELL

pw_shell/HOME
pw_dirpw_passwd

getgidpw_gidgetuid
pw_uidgetloginpw_gecospw_name

};
*/""/*pw_passwd;*char

*/getlogin()/*pw_gecos;*char
*/getenv("SHELL")or"/bin/sh"/*pw_shell;*char

*/getenv("HOME")or"/"/*pw_dir;*char
*/getgid()/*pw_gid;int
*/getuid()/*pw_uid;int

*/getlogin()/*pw_name;*char
{passwdstruct

*getpwent(void);passwdstruct

<pwd.h>#include

getppid(void);int

<unistd.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

more.noarethereiforentry,passwdnextThe

.tosetisdefined,isvariablesabovetheofneitherIf•

.ofvaluetheis,variableenvironmentthebutset,notisIf•

.ofvaluetheset,isvariableenvironmenttheIf•

follows:assetisotherwise.toordefined,isitifvariableenvironment
theofvaluethetosetismemberThestring.emptythetosetismemberThe).getgid

See(underdescribedasreturnedis).getuidSee(underdescribedasreturnedismember
The).getloginSee(underdescribedasreturnedaremembersandThe

entry:one
exactlyprovidingbysimulatedisthisMS-DOS,Forentry.filepasswordavailablenexttheretrievesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

ID.processparentThe

running.longernoisprocessparentthethatindicating1,alwaysisthisCurrentlyID.processparenttheGet

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

ID.processThe
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getrlimit

getpwuid

getpwnam

};
*/rlim_curforvaluemaximum/*rlim_max;long

*/limit(soft)current/*rlim_cur;long
{rlimitstruct

sys/resource.hrlimit

*rlimitp);rlimitstructrltype,(intgetrlimitint

<sys/resource.h>#include

NULL

passwdstruct

uid);*getpwuid(uid_tpasswdstruct

<pwd.h>#include

NULL

passwd
struct

*name);char*getpwnam(constpasswdstruct

<pwd.h>#include

endpwent();

}
p->pw_gecos);p->pw_name,%s\n",name%sprintf("user

{
NULL)!=getpwent())=((pwhile

setpwent();
*p;passwdstruct

:rltypeinpassedbecantypesresourcefollowingThe

follows:asondefinedisstructure
The.rlimitpbytopointedbuffertheinitstoresandrltypebyspecifiedlimitresourcethegetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

match.noneiforrecord,matchingThe

.ofdescriptionthefor,getpwentSeeSee.uidmatchingentryfilepasswordthegetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

match.noneiforrecord,matchingThe

.
ofdescriptionthefor,getpwentSeeSee.namematchingentryfilepasswordthegetsfunctionThis
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getrusage

*/operationsinputblock/*ru_inblock;long
*/swaps/*ru_nswap;long

*/faultspage/*ru_majflt;long
*/reclaimspage/*ru_minflt;long

*/sizestackunsharedintegral/*ru_isrss;long
*/sizedataunsharedintegral/*ru_idrss;long

*/sizememorytextsharedintegral/*ru_ixrss;long
*/sizesetresidentmaxintegral/*ru_maxrss;long

*/usedtimesystem/*ru_stime;timevalstruct
*/usedtimeuser/*ru_utime;timevalstruct

{rusagestruct

<sys/resource.h>
rusagestruct

*rusage);rusagestructwho,getrusage(intint

<sys/resource.h>#include
<sys/time.h>#include

&rlimitbuf);(RLIMIT_STACK,getrlimit=rcint
rlimitbuf;rlimitstruct

1-2^31sys/resource.hRLIM_INFINITYrlimit
sysconf(_SC_OPEN_MAX)

_stklenRLIMIT_NOFILERLIMIT_STACK

RLIMIT_NOFILE

RLIMIT_NPROC

RLIMIT_MEMLOCK

RLIMIT_RSS

RLIMIT_CORE

RLIMIT_STACK

RLIMIT_DATA

RLIMIT_FSIZE

RLIMIT_CPU

follows:as
ondefinedisstructureTheprocess.runningtheaboutinformationreturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.asindefined,tosetarestructurethe
ofmembersotherAll).sysconfSee(byreturnedvaluethesecondthe),_stklenSee(

ofvaluethereturnsfirstthemeaningful:areandtheonlyCurrently,

files.openofNumber

processes.ofNumber

space.addressLocked-in-memory

size.setResident

size.fileCore

size.Stack

size.Data

size.fileMaximum

milliseconds.intimeCPU
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gettext

gets

conio.hgettext
_conio_gettextgettext

conio.hlibintl.hlibintl.a
gettext_conio_gettext

conio.hgettext

*_destin);void
_bottom,int_right,int_top,int_left,gettext(intint

<conio.h>#include

puts(buf);
(gets(buf))while
buf[1000];char

NULL

NULLNULL
stdin

*buffer);*gets(charchar

<stdio.h>#include

&r);getrusage(RUSAGE_SELF,
r;rusagestruct

RUSAGE_CHILDRENRUSAGE_SELF

ru_utime

};
*/switchescontextinvoluntary/*ru_nivcsw;long

*/switchescontextvoluntary/*ru_nvcsw;long
*/receivedsignals/*ru_nsignals;long
*/receivedmessages/*ru_msgrcv;long

*/sentmessages/*ru_msgsnd;long
*/operationsoutputblock/*ru_oublock;long

thefilesourcesametheinincludedareheadersbothifthatmeansThis.fromfunction
thegetto)_conio_gettextSee(usemustyoufilesourcesametheinfunctions
bothusetowantyouIf.indefinedonethisandindefinedfromfunction

thebetweenexistingconflictnametheresolvetoneededisThis)._conio_gettextSee(
intoexpandwillthatindefinedmacroaisbuffer.aintocharactersscreenofblockaRetrieve

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.orbuffer,theofaddressThe

returned.iselsereturned,isaddressitsandterminatedthenisbufferthestored,werecharacters
anyIfencountered.isnewlineaorfileofendeitheruntil,bufferinthemstoring,fromcharactersReads

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.orbemustparameterwhoThe

zero.tosetarefieldstheofremainderTheprogram.calling
thebyusedtimeelapsedtotaltheascomputedisIt.iscomputedisthatfieldonlytheCurrently,
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gettime

gettextinfo

*);timegettime(structvoid

<dos.h>#include

gppconio_init

normattr

};
cury;charunsigned
curx;charunsigned
screenwidth;charunsigned
screenheight;charunsigned
currmode;charunsigned
normattr;charunsigned
attribute;charunsigned
winbottom;charunsigned
winright;charunsigned
wintop;charunsigned
winleft;charunsigned

{text_infostruct

*_r);text_infogettextinfo(structvoid

<conio.h>#include

gppconio_init

libintl.agettext
libintl.hgettextgettext

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

started.programthebeforeeffectinwaswhichattributetexttheisfieldThe

this:isstructurereturnThescreen.theonwindowcurrenttheofparametersthereturnsfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

1

.fromfunctionthetoreferencemakealways
willindeedandindefinedfunctiontheforreservedbealwayswillkeyword
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getuid

gettimeofday

getuid(void);int

<unistd.h>#include

NULL

};
*/affectintimesavingdaylightifset/*tz_dsttime;int

*/GMTofwest/*tz_minuteswest;int
{timezonestruct

};
*/microseconds/*tv_usec;long

*/1/1/1970GMT00:00:00sinceseconds/*tv_sec;long
{timevalstruct

*tzp);timezonestruct*tp,timevalgettimeofday(structint

<time.h>#include

gettime(&t);
t;timestruct

};
ti_sec;charunsigned
ti_hund;charunsigned
ti_hour;charunsigned
ti_min;charunsigned

{timestruct

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.settimeofdaySee

gettimeofday().withthatthanbettergetwon’tyousocount,ticktimer
ms55thefromcalculatedisitasgranularity,second1/20hasfunctionDOSunderlyingTheonly.secondaof1/20

thanlesstoprecisearevaluesthereasons,compatibilityformicrosecondsreturnsfunctionthisalthoughthatNote

provided.notisinformationthat,aretzportpeitherIf

follows:asarestructuresreturnTheinformation.timezonelocaltheandtimeGMTcurrenttheGets

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.getdateSee.settimeSee

follows:asisstructurereturnThetime.currentthegetsfunctionThis
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getxkey

getwd

getw

<keys.h>#include
<pc.h>#include

getwd(buf);
buf[PATH_MAX];char

*buffer);*getwd(charchar

<unistd.h>#include

getw(stdin);=iint

ferrorfeofEOFEOF

shortint

*file);getw(FILEint

<stdio.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isbuffer

specifier.drivetheincludesvaluereturnThe.bufferinitputanddirectorycurrenttheGet

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

situation.thisdetect
tooruseshouldyouinteger,validaisSinceerror.orend-of-filefororread,valueThe

.putwSee

do.compilersDOS16-bitsomelike,16-bitanot,32-bitareadsitsoenvironments,32-bit
otherwithcompatibilityforprovidedisfunctionThis.filefromformatnativeinwordbinary32-bitsingleaReads

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

42

ID.usertheReturns
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glob

pglob->gl_pathvpglob->gl_offsglob
pglob->gl_offs

GLOB_APPENDpglob->gl_pathv[0]
globgl_pathvpglob->gl_offs

GLOB_DOOFFS

globpglobGLOB_APPEND
pglob->gl_pathv

globpglob->gl_pathv
GLOB_APPEND

\GLOB_NOESCAPE
[\[

\

...

[!a-zA-Z0-9]dcba
[a-d]-

[dkl_]
!

[...]

?

*

*pglob);glob_teerrno),int*epath,char(*errfunc)(constint
flags,int*pattern,charglob(constint

<glob.h>#include

do_something();
K_EEnd)!=(getxkey()while

keys.h

getxkey(void);int

bewillinentriesfirstthecasewhich(initwithoutor),
tocallpreviousfrommatchesfirsttheafterputbewillmatchesnewthecasewhich

(inwithbothflagthisusecanYou.atbeginningmatchesnewthe
putsdefault,Bypoint.thataftermatchesnewputandinentriesSkip

.tocallpreviousabyreturnedstructureatopointshould,
useyouIfit.forblockmemorynewaallocatesandofcontentsprevious

alldiscardsdefault,By.arraytheinpresentalreadythosetomatchestheAppend

follows:asareflagsforvaluesPossibleprocess.expansiontheofoptionscertaincontrolsflagsvariableThe

character.simpleaashandledisanddisabledisquotingthis,
includesflagsIf.literalamatchesexample,Forspecial.astreatedbenottocharacternexttheCauses

rejoice!).aficionados,(VMSrecursivelysubdirectories,theallMatches

alphanumeric.notisthatcharacteranymatchesand,or,,,matches
example,Fortwo.theseincludingandbetweencharactersallindicatetobyseparatedcharacters

twobyor,e.g.brackets,thebetweencharactersoflistaasdefinedisgroupAgroup.the
incharacteranymatches,ischaracterfirsttheIfcharacters.ofgroupafromcharacteroneMatches

character).(anycharacteroneexactlyMatches

characters.moreofzeroMatches

characters:
specialtheseincludemaypatternThe.patternaspassediswhichwildcardfilenameaexpandsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pressed.keyThe

.getkeySee

keys.theofmanyfornamessymbolichasfileThe

them.toadded0x200havekeysextended
andthem,toadded0x100havecombinationsAlt-keykey.thatreturnsthenkey,onepresstousertheforWaits
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globLFN

glob

GLOB_ERR

GLOB_NOSPACE

GLOB_NOMATCH

GLOB_ABORTED

globfreeglob

gl_offs
GLOB_DOOFFSgl_pathv[1]gl_pathv[0]

gl_pathv
GLOB_DOOFFSGLOB_APPEND
gl_pathvgl_pathc

glob_t;}
gl_offs;size_t

**gl_pathv;char
gl_pathc;size_t

{structtypedef

glob

GLOB_NOSORT

GLOB_NOESCAPE

pglobglob
GLOB_NOCHECK

GLOB_MARK

GLOB_ERR

NULL

MSDOS.ondoesitasexactly9xWindowsonbehaves,tosetisvariableenvironmenttheWhen

otherwise).caseupperinletters,upper-caseanyincludedoesn’t
patterntheifcaselower(inMSDOSonasreturnedarefilenames8+3DOS-styleentry;directorytheinfound

aretheyasreturnedarefilenameslongfilenames,inletter-casepreservethatfilesystemsOncase.upperinalso
bewillfilenamesexpandedtheupper-case,arethemofsomeiflower-case;are[...])bracketsbetweenthose(except

patterntheofcharacterstheallifcase,lowerinreturnedbewillfilenamesexpandedoflisttheMSDOS,On

characters.uppercaseincludespatterntheunlesscase-insensitivearematches9x),Windowsas(such
filenamesinletter-casepreservethatfilesystemsOncase-insensitively.matchedalwaysarefilenamesMSDOS,On

labels.volumeofnamesmatchnotwill

above.seeMSDOS,onhappensNever

filenames.expandedaccomodatetomemoryenoughNot

pattern.giventhematchedfilesNo

implementation.DJGPPinusedNot

codes:theseofoneorsuccess,onZero

).globfreeSee(callingbyfreedbeshouldmemoryThisfilenames.theholdtomemoryallocates

.bygivenoffsetatbeginmatchesnewthe,flagsinsetwas
Ifetc.,,asaccessedbecanpatternthematchwhichfilenamesthe

Thus,array.theofaddresstheholdsfilenames;thetopointersofarrayanasreturnedismatchesof
listThe.flagsinsetwereoriffilenamespreviousanypluscall,thisbyproduced

filenamestheincludesthislist;infilenamesofnumbertheholdsfieldthestructure,theIn

this:likeisstructureThis.pglobviapassediswhichtopointerastructure
ainpatternthematchthatfilesoflistareturnsandpatterntheexpandsflags,theandpatterntheGiven

directory.theinfoundweretheyordertheinreturned
betofilesthecausesflagThisalphabetically.sortedislistthedefault,Bylist.returnedthesortnotDo

above.described
wildcardsinmeta-charactersspecialquotesbackslashdefault,Bycharacter.escapeanasblackslashDisable

found.arematchesnoif
changedoesn’tdefault,Bymatch.onlytheasitselfpatternthereturnfound,arematchesnoIf

directory.aisthatpathnameeachtoslashaAppend

used).neveriserrfuncthus(andDOSunder
happencannotThis.errfuncfunctionuser-definedcallandencounteredisdirectoryunreadableanwhenStop

pointers).byfilled
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gmtime

globfree

<time.h>#include

glob

*pglob);globfree(glob_tvoid

<glob.h>#include

}
gfilename;return

globfree(&glob_results);

}
");"strcat(gfilename,

1)>(cntif
*p);strcat(gfilename,

{
cnt--)p++,cnt;

glob_results.gl_pathc;=cntglob_results.gl_pathv,=(pfor
sizeof(char));calloc(length,*)(char=gfilename

*/list.thegenerateandspacetheAllocate/*

1;+strlen(*p)+=length
cnt--)p++,cnt;

glob_results.gl_pathc;=cntglob_results.gl_pathv,=(pfor
*/need?wedospacemuchHow/*

&glob_results);0,GLOB_NOCHECK,glob(wildcard,

**p;char
glob_results;glob_t

length;cnt,size_t
*gfilename;char

{
*wildcard)glob_pattern(char*char

*/wildcard.thematchwhichfilenames
blank-separatedoflistaintopatternwildcardaConvert/*

<glob.h>#include
<string.h>#include
<stdlib.h>#include

_crt0_startup_flags
_CRT0_FLAG_PRESERVE_FILENAME_CASEFNCASE

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).globSee(tocallabyallocatedbeenhaveshouldwhich,pglobwithassociatedmemorytheFrees

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

._preserve_fncaseSeematching.filenamecase-sensitiveforcesand
filenamesinconversionsletter-caseanysuppresses)_crt0_startup_flagsSee(variablethe

inbitthesettingor,tovariableenvironmenttheSetting
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_go32_conventional_mem_selector

_go32_conventional_mem_selector(),
(int)blank_row_buf,movedata(_go32_my_ds,

*/rowlastfill/*
2);*(ScreenRows()-1)*ScreenCols()
0xb8000,_go32_conventional_mem_selector(),

ScreenCols()*2,+0xb8000movedata(_go32_conventional_mem_selector(),
*/screenscroll/*

blank_row_buf[ScreenCols()];short

movedata

_go32_conventional_mem_selector();u_short

<go32.h>#include

gmtime(&x);=t
time(&x);

*t;tmstruct
x;time_t

};
*/abbreviationtimezone/*tm_zone;*char

*/secondsinGMTfromoffset/*tm_gmtoff;long
*/flagTimeSavingsDaylight/*tm_isdst;int
*/[0-365]1Januarysincedays/*tm_yday;int

*/[0-6]Sundaysincedays/*tm_wday;int
*/1900sinceyears/*tm_year;int

*/[0-11]Januarysincemonths/*tm_mon;int
*/[1-31]monththeofday/*tm_mday;int

*/[0-23]midnightsincehours/*tm_hour;int
*/[0-59]hourtheafterminutes/*tm_min;int
*/[0-60]minutetheafterseconds/*tm_sec;int

{tmstruct

*tod);time_t*gmtime(consttmstruct

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

selector.The

space.addressconventional
theinmemorymanipulateto)movedataSee(toparameteraasusedbecanselectorThismemory.

conventionalofbeginningthetocorrespondingaddressbasephysicalahaswhichselectorareturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

call.eachwithoverwritteniswhichstructurestaticatopointerA

format:thishasstructurereturnThe

structure.aintotodbyrepresentedtimetheConverts
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Syntax

_go32_dpmi_allocate_iret_wrapper

_go32_dpmi_allocate_dos_memory

asm("sti")enable()

printf
longjmp

_go32_dpmi_free_iret_wrapper_go32_dpmi_set_protected_mode_interrupt_vector

pm_fieldpm_offset

*info);_go32_dpmi_allocate_iret_wrapper(_go32_dpmi_seginfoint

<dpmi.h>#include

_go32_dpmi_free_dos_memory(&info);
info.rm_segment*16);want_size,dosmemput(buffer,

_go32_dpmi_allocate_dos_memory(&info);
16;/(want_size+15)=info.size

info;_go32_dpmi_seginfo

size

_go32_dpmi_free_dos_memory
_go32_dpmi_resize_dos_memory

rm_segment
size

*info);_go32_dpmi_allocate_dos_memory(_go32_dpmi_seginfoint

<dpmi.h>#include

2);*ScreenCols()
ScreenCols()*(ScreenRows()-1)*2,+0xb8000

failure.onnonzerosuccess,onZero

._go32_dpmi_free_iret_wrapperSeeand,_go32_dpmi_set_protected_mode_interrupt_vectorSeealsoSee

function.yourinorwithinterruptsenablenotDo

handler.interruptanwithinfrom)as(suchcallssystem
anyperformorhandlerinterruptanofoutmayyouworks,DPMIwaytheofBecause

.and
bothtopassyouwhichfunction,wrappertheofaddressthewithreplaced

getwillThefunction.thiscallandinfooffieldtheinfunctionservicingyourofaddress
theputuse,Tointerrupt.anservicingofoverheadthehandlesthatfunctionassemblersmallacreatesfunctionThis

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.dosmemgetSeeand,dosmemputSeealsoSee

returned.
iserroranandsize,availablelargestthehasinfooffieldthesystem,theinmemoryenoughisn’tthereIf

.
withfreedbemustandwithresizedbemaymemoryThe

memory.allocatedtheofsegment
thecontainsinfooffieldThecall.then15)/16),+bytesin(sizeis(thisrequestedparagraphs

ofnumberthetoinfooffieldtheSet640K).first(theareamemoryconventionaltheofpartaAllocate

.OverviewDPMISee
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_go32_dpmi_allocate_real_mode_callback_retf

_go32_dpmi_allocate_real_mode_callback_iret

}
_go32_dpmi_free_real_mode_callback(&info);

&old_vector);_go32_dpmi_set_real_mode_interrupt_vector(0x84,
do_stuff();

&info);_go32_dpmi_set_real_mode_interrupt_vector(0x84,
&regs);_go32_dpmi_allocate_real_mode_callback_iret(&info,

my_handler;=info.pm_offset
&old_vector);_go32_dpmi_get_real_mode_interrupt_vector(0x84,

old_vector;_go32_dpmi_seginfo
info;_go32_dpmi_seginfo

{
setup()

}
4;=r->d.eax

{
*r)my_handler(_go32_dpmi_registers

regs;_go32_dpmi_registers

iret

rm_offsetrm_segment
pm_offset

);
*regs_go32_dpmi_registers*info,_go32_dpmi_seginfo

_go32_dpmi_allocate_real_mode_callback_iret(int

<dpmi.h>#include

_go32_dpmi_free_iret_wrapper(&info);

&info);_go32_dpmi_set_protected_mode_interrupt_handler(0x75,
_go32_dpmi_allocate_iret_wrapper(&info);

my_handler;=info.pm_offset
info;_go32_dpmi_seginfo

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

hit).-0x1b(likeinterrupts
softwarereal-modetrappingforusefulisfunctionthissoinstruction,anofeffectsthesimulatetofunction
yourtoaddedbewillwrapperAmode.realintobackreflectedbewillregsinchangesAnyfunction.your

topassedbewillandglobal,abeshouldwhich,regsinstoredbewilleffectinregistersThecalled.getsfunction
youraddress,real-modethecallsprogramreal-modeatimeAnyfields.andtheinfill
willItfunction.thiscallandinfooffieldtheinFillcallback"."real-modeaallocatesfunctionThis

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

-  Page 213  -



Warning! not

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_go32_dpmi_free_dos_memory

_go32_dpmi_chain_protected_mode_interrupt_vector

*info);_go32_dpmi_free_dos_memory(_go32_dpmi_seginfoint

<dpmi.h>#include

asm("sti")enable()

printf
longjmp

);
*info_go32_dpmi_seginfovector,int

_go32_dpmi_chain_protected_mode_interrupt_vector(int

<dpmi.h>#include

rm_offsetrm_segment
pm_offset

);
*regs_go32_dpmi_registers*info,_go32_dpmi_seginfo

_go32_dpmi_allocate_real_mode_callback_retf(int

<dpmi.h>#include

._go32_dpmi_set_protected_mode_interrupt_vectorSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

function.yourinorwithinterruptsenablenotDo

handler.interruptanwithinfrom)as(suchcallssystem
anyperformorhandlerinterruptanofoutmayyouworks,DPMIwaytheofBecause

handling.specialanyperformnotneedfunctionYourhandler.nextthetojumpthenandfunction
yourcallwillthatwrappersuitableabuildwillItinterrupt.modeprotectedachaintousedisfunctionThis

.OverviewDPMISee

usage.ofexampleanfor,_go32_dpmi_allocate_real_mode_callback_iretSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

receiver.driverpackettheforcallbacktheassuchreturn,faraofeffectsthesimulatetofunction
yourtoaddedbewillwrapperAmode.realintobackreflectedbewillregsinchangesAnyfunction.your

topassedbewillandglobal,abeshouldwhich,regsinstoredbewilleffectinregistersThecalled.getsfunction
youraddress,real-modethecallsprogramreal-modeatimeAnyfields.andtheinfill
willItfunction.thiscallandinfooffieldtheinFillcallback"."real-modeaallocatesfunctionThis

.OverviewDPMISee
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_go32_dpmi_free_real_mode_callback

_go32_dpmi_free_iret_wrapper

_go32_dpmi_allocate_real_mode_callback_retf
_go32_dpmi_allocate_real_mode_callback_iret

*info);_go32_dpmi_free_real_mode_callback(_go32_dpmi_seginfoint

<dpmi.h>#include

_go32_dpmi_allocate_iret_wrapper

*info);_go32_dpmi_free_iret_wrapper(_go32_dpmi_seginfoint

<dpmi.h>#include

_go32_dpmi_free_dos_memory(&info);
_go32_dpmi_allocate_dos_memory(&info);

100;=info.size
info;_go32_dpmi_seginfo

_go32_dpmi_allocate_real_mode_memory

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.
and

byallocatedwrappersandcallbacksreal-modethefreesfunctionThis

.OverviewDPMISee

._go32_dpmi_allocate_iret_wrapperSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

use.instillisthatwrapperafreenotshould
You.bycreatedwrapperthebyusedmemorythefreesfunctionThis

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

it.allocatetousedwasasstructuresametheitpassshould
You.byallocatedmemoryconventionalthefreesfunctionThis

.OverviewDPMISee
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_go32_dpmi_get_protected_mode_interrupt_vector

_go32_dpmi_get_free_memory_information

_go32_dpmi_set_protected_mode_interrupt_vector

pm_offsetpm_selector

);
*info_go32_dpmi_seginfovector,int

_go32_dpmi_get_protected_mode_interrupt_vector(int

<dpmi.h>#include

}
info.available_memory;return

4096;*info.available_physical_pagesreturn
-1)!=(info.available_physical_pagesif

_go32_dpmi_get_free_memory_information(&info);
info;_go32_dpmi_meminfo

{
phys_mem_left()int

available_memory

_go32_dpmi_meminfo;}
reserved[3];u_long
max_pages_in_paging_file;u_long
free_linear_space;u_long
total_physical_pages;u_long
available_physical_pages;u_long
unlocked_pages;u_long
linear_space;u_long
available_lockable_pages;u_long
available_pages;u_long
available_memory;u_long

{structtypedef

*info);_go32_dpmi_get_free_memory_information(_go32_dpmi_meminfoint

<dpmi.h#include

vector.arestoreto
topassedlaterandsavedbecanstructureThis.infooffields

andtheintovectorinterruptspecifiedtheofoffsetandselectortheputsfunctionThis

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

it.in-1hasfieldunavailableAny.isdatausefulhavetoguaranteedisthatfieldonlyThe

structure:followingtheinfillsfunctionThis

usage.ofexampleanfor,_go32_dpmi_allocate_real_mode_callback_iretSee
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_go32_dpmi_lock_code

_go32_dpmi_get_real_mode_interrupt_vector

}

{
my_handler()void

locksize);longunsigned*lockaddr,void_go32_dpmi_lock_code(int

<dpmi.h>#include

rm_offsetrm_segment

);
*info_go32_dpmi_seginfovector,int

_go32_dpmi_get_real_mode_interrupt_vector(int

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.if-1success,if0

function.aofaddresstheassuchprogram,
yourinpointerregularaislockaddrbytes.locksizeforlockaddratstartingcode,ofregiongiventheLocks

usage.ofexampleanfor,_go32_dpmi_allocate_real_mode_callback_iretSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.infoinfields
andtheinaddresstheintospecifiedvectorinterruptreal-modethegetsfunctionThis

.OverviewDPMISee

usage.ofexampleanfor,_go32_dpmi_set_protected_mode_interrupt_vectorSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero
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_go32_dpmi_remaining_virtual_memory

_go32_dpmi_remaining_physical_memory

_go32_dpmi_lock_data

_go32_dpmi_remaining_virtual_memory(void);longunsigned

<dpmi.h>#include

_go32_dpmi_remaining_physical_memory(void);longunsigned

<dpmi.h>#include

}
4);_go32_dpmi_lock_data(&semaphore,

{
lock_my_handler()void

semaphore=0;int

locksize);longunsigned*lockaddr,void_go32_dpmi_lock_data(int

<dpmi.h>#include

}
my_handler));-long)(lock_my_handler(unsigned

_go32_dpmi_lock_code(my_handler,

{
lock_my_handler()void

system.theinavailablestillisthatmemoryvirtualofamounttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

bytes.inamountThe

system.theinavailablestillisthatmemoryphysicalofamounttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.if-1success,if0

variable.aofaddresstheassuchprogram,
yourinpointerregularaislockaddrbytes.locksizeforlockaddratstartingdata,ofregiongiventheLocks
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_go32_dpmi_set_protected_mode_interrupt_vector

_go32_dpmi_resize_dos_memory

_go32_my_cs

_go32_dpmi_chain_protected_mode_interrupt_vector
_go32_dpmi_allocate_iret_wrapper

printf

longjmp

pm_selector
pm_offset

);
*info_go32_dpmi_seginfovector,int

_go32_dpmi_set_protected_mode_interrupt_vector(int

<dpmi.h>#include

_go32_dpmi_free_dos_memory(&info);
_go32_dpmi_resize_dos_memory(&info);

20;=info.size
_go32_dpmi_allocate_dos_memory(&info);

10;=info.size
info;_go32_dpmi_seginfo

size
size

*info);_go32_dpmi_resize_dos_memory(_go32_dpmi_seginfoint

<dpmi.h>#include

functions.yourforvalidselectoragettoUse.infooffieldpm_selectorthesetmustYou•

want.
youiffunctionyourwrapcanfunctions

andTheyou.forhandlerthewrapnotwillfunctionThis•

.assuchcalls,systemrequirethatcallsfunctionanymakenotmayYou•

handler.interruptanofoutnotmayYou•

noted:beshouldfollowingThe)._go32_my_csSee(infilledbemustinfooffields
andThefunction.giventhetopointtospecifiedvectorinterruptmodeprotectedthesetsfunctionThis

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

fails.functionthisandresized,notismemory
thefield,thetoinfilledissizelargesttherequest,thesatisfytomemoryenoughnotisthereIffunction.

thiscallandforvaluenewainFillmemory.theallocatetousedonesametheisstructureinfoThe

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

bytes.inamountThe
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_go32_dpmi_simulate_fcall

_go32_dpmi_set_real_mode_interrupt_vector

rm_offset
rm_segment

);
*info_go32_dpmi_seginfovector,int

_go32_dpmi_set_real_mode_interrupt_vector(int

<dpmi.h>#include

}
0;return

&old_handler);_go32_dpmi_set_protected_mode_interrupt_vector(8,
interrupt\n");timerprintf("releasing

getkey();

&new_handler);_go32_dpmi_chain_protected_mode_interrupt_vector(8,
_go32_my_cs();=new_handler.pm_selector

(int)tic_handler;=new_handler.pm_offset
&old_handler);_go32_dpmi_get_protected_mode_interrupt_vector(8,

interrupt\n");timerprintf("grabbing

new_handler;old_handler,_go32_dpmi_seginfo

{
main()int

}
tics++;

{
timer_handler()

0;=ticsintvolatile

usage.ofexampleanfor,_go32_dpmi_allocate_real_mode_callback_iretSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.infoinfields
andtheinaddressthetopointtospecifiedvectorinterruptreal-modethesetsfunctionThis

.OverviewDPMISee
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failure.onnonzerosuccess,onZero
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ValueReturn

Description

_go32_dpmi_simulate_fcall_iret

r.x.ax);%d\n",printf("returns
_go32_dpmi_simulate_fcall_iret(&r);

0;=r.x.sp=r.x.ss
some_offset;=r.x.ip
some_segment;=r.x.cs
47;=r.x.ax

r;_go32_dpmi_registers

memset
SPSS

IPCS
iret

*regs);_go32_dpmi_simulate_fcall_iret(_go32_dpmi_registersint

<dpmi.h>#include

r.x.ax);%d\n",printf("returns
_go32_dpmi_simulate_fcall(&r);

0;=r.x.sp=r.x.ss
some_offset;=r.x.ip
some_segment;=r.x.cs
47;=r.x.ax

r;_go32_dpmi_registers

memset
SPSS

IPCS

*regs);_go32_dpmi_simulate_fcall(_go32_dpmi_registersint

<dpmi.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

it.usingbeforestructureregistertheinitializetousetoideagood
aIt’s.usedaretheynot,Ifmode.realinwhenusedisstacktemporarysmallazero,bothareandIf

return.onregsinreflectedare
modifiesfunctiontheregistersAnycall.theofaddresstheindicatewhich,andincluding,regsfromupset

areregistersTheinstruction.anwithreturnsthatfunctionatocallfarreal-modeasimulatesfunctionThis

.OverviewDPMISee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

it.usingbeforestructureregistertheinitializetousetoideagood
aIt’s.usedaretheynot,Ifmode.realinwhenusedisstacktemporarysmallazero,bothareandIf

return.onregsinreflected
aremodifiesfunctiontheregistersAnycall.theofaddresstheindicatewhich,andincluding,regsfrom

upsetareregistersThereturn.farawithreturnsthatfunctionatocallfarreal-modeasimulatesfunctionThis

.OverviewDPMISee
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_go32_info_block

_go32_dpmi_simulate_int

Go32_Info_Block;}
run_mode_info;shortunsigned
run_mode;shortunsigned
linear_address_of_original_psp;longunsigned
linear_address_of_stub_info_structure;longunsigned
selector_for_linear_memory;shortunsigned
slave_interrupt_controller_base;charunsigned
master_interrupt_controller_base;charunsigned
pid;longunsigned
size_of_transfer_buffer;longunsigned
linear_address_of_transfer_buffer;longunsigned
linear_address_of_secondary_screen;longunsigned
linear_address_of_primary_screen;longunsigned
size_of_this_structure_in_bytes;longunsigned
{structtypedef

libc.a
go32

_go32_info_block;__Go32_Info_Blockextern

<go32.h>#include

0x3f));&r.h.clr.h.dh,
((r.x.cl<<2)&0x300),|r.h.ch

sect\n",%dhead,%dcyl,%disprintf("disk
&r);_go32_dpmi_simulate_int(0x13,

0;=r.x.sp=r.x.ss
*/C:drive/*0x80;=r.h.dl

0x08;=r.h.ah
r;_go32_dpmi_registers

memset
SPSS

IPCS

*regs);_go32_dpmi_registersvector,_go32_dpmi_simulate_int(intint

<dpmi.h>#include

format:thishasstructureThe

only.
tointernallyusedissomewhilebuffer,transfertheorpidtheassuchuseful,generallyisinformation

thisofSomeapplication.thetoinformationpasstoformechanismaisblockinformationgo32The

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

it.usingbeforestructureregistertheinitializetousetoideagood
aIt’s.usedaretheynot,Ifmode.realinwhenusedisstacktemporarysmallazero,bothareandIf

return.onregsinreflectedaremodifiesfunctiontheregistersAnycall.theofaddresstheindicate
which,andincluding,regsfromupsetareregistersTheinterrup.real-modeasimulatesfunctionThis

.OverviewDPMISee
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_go32_my_cs

_go32_interrupt_stack_size

_go32_interrupt_stack_size;longunsignedextern

<dpmi.h>#include

buf);80*25*2,
dosmemget(_go32_info_block.linear_address_of_primary_screen,

run_mode_info
run_mode_info

qdpmi
_GO32_RUN_MODE_DPMI

qemmemm386
_GO32_RUN_MODE_VCPI

_GO32_RUN_MODE_XMS

_GO32_RUN_MODE_RAW

_GO32_RUN_MODE_UNDEF

run_mode

__tb_size

__tb

_dos_ds

<sys/farptr.h>
movedatadosmemputdosmemget

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

32k.toDefaultsstack.handler’sinterrupttheofsizedefaultThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

gracefully.casethathandle
toablebeshouldprogramthethenextender)releasednewlya(say,modeothersomeprovidesthatextenderanwith

runningisprogramtheIfvalues.listedtheofonebewillvaluethethatassumenotshouldprogramthethatNote

field.thein0x005Ahas0.9DPMIexample,For
bits.eightshiftedhex,inversion,specificationDPMIthehasfieldtheset,isvaluethisIf

functions.0.9DPMIusetosafeisitifdeterminetovaluethisonrelymayPrograms
memory.andCPUthebothmanagingisWindows)or(likeserverDPMIathatindicatesThis

memory.theandCPUthebothmanagingis)or(likeserverVCPIathatindicatesThis

pool.memorythemanagingisdriverXMSanbutCPU,themanagingisextenderthethatindicatesThis

pool.memoryextendedthefromallocatedwasmemoryandextender,thefromdirectlymanaged
beingisCPUThepresent.ismanagerXMSnoandused,beingismanagerCPUnothatindicatesThis

value.thisisitifmoderuntheaboutanything
assumenotshouldprogramThefield.thissupportnotdoesthatextenderolderanit’sthatisreasonprobable

mostTheinformation.modetheprovideordeterminenot)could(ornotdidextenderthethatindicatesThis

defined:aremodesfollowingThein.runningisprogramthethatmodetheindicatesfieldThe

_go32_info_block.size_of_transfer_buffertoexpandsThis

_go32_info_block.linear_address_of_transfer_buffertoexpandsThis

_go32_info_block.selector_for_linear_memorytoexpandsThis

available:aremacrosfollowingthepopularity,theirandfields,theseoflengththetoDue

parameters.selectorforsuitableisselector_for_linear_memory
The.and,,forsuitablearethatvaluesprovidefieldsaddresslinearThe
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ValueReturn
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Syntax

_go32_rmcb_stack_size

_go32_my_ss

_go32_my_ds

_go32_rmcb_stack_size;longunsignedextern

<dpmi.h>#include

SS

SS

_go32_my_ss();u_short

<go32.h>#include

DS

DS

_go32_my_ds();u_short

<go32.h>#include

CS

CS

_go32_my_cs();u_short

<go32.h>#include

32k.toDefaultsstack.handler’scallbackmoderealtheofsizedefaultThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

such.andmemorymovingforusefulisThis.currenttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

such.andmemorymovingforusefulisThis.currenttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

such.andvectorsinterruptupsettingforusefulisThis.currenttheReturns
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Ctrl-Break

Ctrl-Break

Ctrl-Break
Ctrl-Break

Syntax
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

gotoxy

_go32_was_ctrl_break_hit

_go32_want_ctrl_break

y);intx,gotoxy(intvoid

<conio.h>#include

do_something();
(!_go32_was_ctrl_break_hit())while

_go32_want_ctrl_break

_go32_want_ctrl_break

_go32_was_ctrl_break_hit(void);unsigned

<go32.h>#include

_g32_want_ctrl_break(0);
do_something_long();
_g32_want_ctrl_break(1);

_go32_was_ctrl_break_hit

_go32_was_ctrl_break_hit

yes);_go32_want_ctrl_break(intvoid

<go32.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

call.thisfor
upsettohavedon’tyousoevents,theserequesttocalledautomaticallyisthatNote

hit.beenhasitiftimesmanyhowindicatetononzerohit,beenhasn’tifZero

)._go32_want_ctrl_breakSee(
orfunctionthistocalllastthesincehitwasthattimesofnumberthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

events.
forasktocalledgetsautomaticallyfunctionthis,callyouifthatNote

terminated.bewillprogramthe
pressyouwhen,yesforzeropassyouIf)._go32_was_ctrl_break_hitSee(

withdetectedbecanthatflagasetwillpressing,yesforvaluenonzeroapass
youIfapplication.thetopassedorexceptionanbetowantsitnotorwhethergo32tellsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Description

Syntax

NoteImplementation

Portability

Description

hasmntopt

__has_fd_properties

gppconio_init

mntentmnt_opts

*opt);charconst*mnt,mntentstruct*hasmntopt(constchar

<mntent.h>#include

fd);__has_fd_properties(intint

<libc/fd_props.h>#include

conio

gppconio_init(void);void

<conio.h>#include

gppconio_init

.getmntentSee.opt
matchesthatsubstringaformntbytopointedstructuretheoffieldthescansfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.zeroproperties;anyhasfdifNon-zero

.fddescriptorfilethewithassociatedpropertiesanyaretherewhetherchecksfunctioninternalThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

parameters.screen
affectswhichfunctionBIOSvideosomecallingaftertypicallyagain,itcalltoneedyouwhentimesbemaythere

butfunctions,theofanyuseyouifstart-upprogramatautomaticallycalledisThisscreen.theInitialize

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

(1,1).iswindowcurrenttheofcornerleftupperThex.columny,rowtocursortheMove
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Syntax
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htons

htonl

highvideo

val);shorthtons(unsignedshortunsigned

<netinet/in.h>#include

htonl(ip);=packet.ipaddr

val);longhtonl(unsignedlongunsigned

<netinet/in.h>#include

gppconio_init

highvideo(void);void

<conio.h>#include

NULL

order.21toorder12fromswappedarebytesthethatmeansthis
processors,higherandi386theForshorts.formattednetworktoshortsformattedhostfromconvertsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.network-orderThe

order.4321toorder1234fromswappedarebytesthethatmeansthis
processors,higherandi386theForlongs.formattednetworktolongsformattedhostfromconvertsfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

bright.betoscreentheonputcharactersnewanyCauses

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.orfound,ismatchaifsubstringtheofaddressthereturnsfunctionThis
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imaxdiv

imaxabs

hypot

denominator);intmax_tnumerator,(intmax_timaxdivimaxdiv_t

<inttypes.h>#include

|x|

intabs

x);(intmax_timaxabsintmax_t

<inttypes.h>#include

EDOMerrno
NaNNaNerrnoInf

InfERANGEerrnoInfdouble
)y*y+x*xsqrt(

)y*y+x*xsqrt(

)y,x((0,0)
)y*y+x*xsqrt(

y);doublex,hypot(doubledouble

<math.h>#include

htons(port);=tcp.port

follows:asistypereturnThe.denominatorbydividednumeratordivisiontheofremainderandquotienttheReturns

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

integer.greatest-widthaonoperatesfunctionThis.anonoperates)absSee(

.xofvalueabsolutethetakesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetis
andisvaluereturnthe,isargumentstheofoneIfunchanged.leftisofvaluetheand

isvaluereturnthe,isargumentstheofoneIf.tosetisand,isvaluereturnthe,
aoverflowwoulditthatlargesoisresultthebutfinite,areargumentsbothIf.ofvalueThe

.yandxofvaluessmall)veryorlarge
(veryextremeforunderfloworoverflowcausecouldofcomputationdirectwhereasarguments,

thesquaringwhenunderfloworoverflowofdangernoisthereprecision,extendedindoneiscomputation
theSince.andpointsthebetweendistanceEuclideanthecomputesitwords,otherIn.yand

xaresidesshorterwhosetrianglerightaofhypotenuseaoflengththe,computesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.network-orderThe
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initstate

index

inb

<stdlib.h>#include

do_wildcards(path);
’*’))(index(path,if

NULL

NULL

ch);int*string,char*index(constchar

<strings.h>#include

_port);shortinb(unsignedcharunsigned

<pc.h>#include

}-1+13,{=-3)imaxdiv(-40,
}-1-13,{=+3)imaxdiv(-40,
}-1-13,{=-3)imaxdiv(+40,
}+1+13,{=+3)imaxdiv(+40,

l.rem);l.quot,"\n",PRIdMAX%"+3x"PRIdMAX%"=printf("42
3);imaxdiv(42,=limaxdiv_t

imaxdiv_t;}
rem;intmax_t
quot;intmax_t

{structtypedef

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.wasn’titiforcharacter,thetopointerA

back.stringtheofendthetopointeragetyou’llchas
zeropassyouifsocounts,characterthethatNote.stringinchofoccurrencefirstthetopointeraReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

compatibility.foronlyProvided.inportbSeeCalls

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.aredivisiontheofresultsThe
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Description

Syntax

Portability

ValueReturn

Description

inportl

inportb

inp

_port);shortinportl(unsignedlongunsigned

<pc.h>#include

_port);shortinportb(unsignedcharunsigned

<pc.h>#include

_port);shortinp(unsignedcharunsigned

<pc.h>#include

srandom

n);int*arg_state,charseed,*initstate(unsignedchar

program.youroptimize
youwhenopcodesingleatodownoptimizedbewillandmacro,assemblerinlineanasprovidedisfunctionThis

port.I/O32-bitsingleareadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

port.thethroughreturnedvalueThe

program.youroptimize
youwhenopcodesingleatodownoptimizedbewillandmacro,assemblerinlineanasprovidedisfunctionThis

port.I/O8-bitsingleaRead

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

compatibility.foronlyProvided.inportbSeeCalls

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

information.stateoldtoPointer

.seedwith
callsthenbytes,nofarraytoarg_statepointerwith)randomSee(generatornumberrandomtheInitializes
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inportw

inportsw

inportsl

inportsb

_port);shortinportw(unsignedshortunsigned

<pc.h>#include

_len);unsigned*_buf,shortunsigned
_port,shortinportsw(unsignedvoid

<pc.h>#include

_len);unsigned*_buf,longunsigned_port,shortinportsl(unsignedvoid

<pc.h>#include

_len);unsigned*_buf,charunsigned_port,shortinportsb(unsignedvoid

<pc.h>#include

program.youroptimize
youwhenopcodesingleatodownoptimizedbewillandmacro,assemblerinlineanasprovidedisfunctionThis

port.I/O16-bitsingleaRead

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.bufinbytesthestoresandtimes,_len_port16-bittheReads

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.bufinbytesthestoresandtimes,_len_port32-bittheReads

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.bufinbytesthestoresandtimes,_len_port8-bittheReads

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

port.thefromreturnedvalueThe
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insque

insline

inpw

}
q_data[0];char

*q_back;qelemstruct
*q_forw;qelemstruct
{qelemstruct

qelemstruct

*pred);qelemstruct*elem,qeleminsque(structvoid

<search.h>#include

gppconio_init

insline(void);void

<conio.h>#include

_port);shortinpw(unsignedshortunsigned

<pc.h>#include

.predafterimmediatelyqueueaineleminsertsfunctionThis

thus:definediswhich
offormtheinbemustqueuetheinelementEachlists.linkeddoublyfrombuiltqueuesmanipulatesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

down.scrollitbelowlinesandlinepreviousTheposition.cursorcurrenttheatinsertedislineblankA

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

compatibility.foronlyProvided.inportwSeeCalls

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

port.thethroughreturnedvalueThe
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ValueReturn

int386

__install_dev_zero

__install_dev_full

EAX

int86

*out);REGSunion*in,REGSunionivec,int386(intint

<dos.h>#include

/dev/zero

/dev/zero/dev/zero
\0dev/zero/dev/zero

(void);__install_dev_zeroint

<sys/xdevices.h>#include

/dev/full

/dev/fullENOSPCerrno/dev/full
\0dev/full/dev/full

(void);__install_dev_fullint

<sys/xdevices.h>#include

.ofvaluereturnedThe

description.furtherfor,int86SeeSeefunction.toequalisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.iszerofailure,onreturned;isvaluenon-zeroasuccess,On

).ExtensionsSystemFileSee(withinterferewillfunctionssupportdebugDJGPPThe

succeed.alwayswillonSeeksdata.thediscardswritten,Whencharacters.
returnsalwaysread,When.filespecialtheforsupportactivatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.iszerofailure,onreturned;isvaluenon-zeroasuccess,On

).ExtensionsSystemFileSee(withinterferewillfunctionssupportdebugDJGPPThe

succeed.alwaysonSeeks.tosetwithfailwilltoWritescharacters.
returnsalwaysread,When.filespecialtheforsupportactivatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.
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int86

int386x

_upper_cx;cx,shortunsigned
_upper_dx;dx,shortunsigned
_upper_bx;bx,shortunsigned

_upper_cflag;cflag,shortunsigned
_upper_bp;bp,shortunsigned
_upper_si;si,shortunsigned
_upper_di;di,shortunsigned

{WORDREGSstruct

};
flags;shortunsigned
ax;longunsigned
cx;longunsigned
dx;longunsigned
bx;longunsigned
cflag;longunsigned
bp;longunsigned
si;longunsigned
di;longunsigned

{DWORDREGS_Wstruct

};
eflags;shortunsigned
eax;longunsigned
ecx;longunsigned
edx;longunsigned
ebx;longunsigned
cflag;longunsigned
ebp;longunsigned
esi;longunsigned
edi;longunsigned

{DWORDREGSstruct

<dos.h>REGSunion

*out);REGSunion*in,REGSunionivec,int86(intint

<dos.h>#include

EAX

int86x

*seg);SREGSstruct
*out,REGSunion*in,REGSunionivec,int386x(intint

<dos.h>#include

follows:asbydefinedisThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isofvalueThe

description.furtherfor,int86SeeSee.toequalisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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int86EBX
int86BX

int86
__dpmi_int

.x.eax
_BORLAND_DOS_REGS

.x.ax
_NAIVE_DOS_REGS

ax.x.#define
default

#defines.x..w.ax
.d.eax

.x.ax.x..x.

};
h;BYTEREGSstruct
w;WORDREGSstruct

#endif
#endif

x;DWORDREGS_Wstruct
#else

x;DWORDREGSstruct
_BORLAND_DOS_REGS#ifdef

#else
x;WORDREGSstruct

_NAIVE_DOS_REGS#ifdef
d;DWORDREGSstruct

{REGSunion

};
flags;shortunsigned
_upper_ax;shortunsigned
ah;charunsigned
al;charunsigned
_upper_cx;shortunsigned
ch;charunsigned
cl;charunsigned
_upper_dx;shortunsigned
dh;charunsigned
dl;charunsigned
_upper_bx;shortunsigned
bh;charunsigned
bl;charunsigned
cflag;longunsigned

_upper_bp;bp,shortunsigned
_upper_si;si,shortunsigned
_upper_di;di,shortunsigned

{BYTEREGSstruct

};
flags;shortunsigned

_upper_ax;ax,shortunsigned

.outtocopied
areregistersCPUtheinterrupt,theAfter.infromcopiedareregistersCPUtheinvoked,isinterrupttheWhen

56h.47h,43h,
41h,40h,3Fh,3Dh,3Ch,3Bh,3Ah,39h,9,supported:are21hinterruptoffunctionsfollowingtheaddition,In2)

buffers).topointersno(i.e.,registersargumentsscalaronlyexpectswhichinterruptanyoffunctionsAll1)

functions:andinterruptsavailableallofsubsetaonlysupportsitCurrently,way.thisinvoke
youfunctionandinterrupteveryforsupportspecifichaveshouldTherefore,.inpointer(protected-mode)

aputtoyouexpects,inpointeratakesroutineparticularaifexample,Forprograms.protected-mode
frominterruptsreal-modeinvokingforsuitablethemmaketoprocessedspeciallyarefunctionssimilarand

throughgothatrequestsfunction,theunlikethat,Noteinterrupt.softwareasimulatesfunctionThis

compilers.32-bitBorland’swithcompatibleisThis32-bit.arewhichyougivesdefineThis

want.willcompilersdos
16-bitfromportedprogramsmostwhatprobablyisThis16-bit.aretheybut,yougivesdefineThis

djgpp.ofversionsprevious
withcompatibleisThis32-bit.isandmembers""hasbranchthe,nospecifyyouIf

follows:as,toaccordingbehavemembersThemembers.theusevalues,16-bitwantyou
knowyouIfmembers.theusevalues,32-bitwantyouknowyouIf16-bit.aretheythatandmembers,
""e.g.havetobranchtheexpectprogramsMostgenerator.problemaisbranchTheNote:
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ValueReturn

intdos

int86x

<dos.h>#include

&s);&r,&r,int86x(0x21,
ds_val;=s.ds
si_val;=r.x.si
’c’;=r.h.dl
0x31;=r.h.ah

s;SREGSstruct
r;REGSunion

EAX

int86

};
ss;shortunsigned
cs;shortunsigned
gs;shortunsigned
fs;shortunsigned
ds;shortunsigned
es;shortunsigned

{SREGSstruct

<dos.h>SREGSstruct

*seg);SREGSstruct
*out,REGSunion*in,REGSunionivec,int86x(intint

<dos.h>#include

&r);&r,int86(0x21,
’c’;=r.h.dl
0x0100;=r.x.ax
r;REGSunion

EAX

int86x

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isofvalueThe

.bdosSeeand,intdosSee,int86SeealsoSee

defaults.theofinstead
registerssegmenttheforusedareseginpassyouvaluesthatexcept)int86See(likejustisfunctionThis

follows:asbydefinedisThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.ofvaluereturnedThe

.bdosSeeand,intdosSee,int86xSeealsoSee

registers.segmenttheforusedarevaluesdefaultsuitablethatexcept)int86xSee(likejustisfunctionThis
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Description

Syntax

Portability

ValueReturn

Description

__internal_readlink

intensevideo

intdosx

fstatFSEXT
readlink

max)size_tbuf,*char
fhandle,intpath,*char__internal_readlink(constint

<libc/symlink.h>#include

0040h:0065h

blinkvideo

MSB

intensevideo(void);void

<conio.h>#include

EAX

int86x

*s);SREGSstruct*out,REGSunion*in,REGSintdosx(unionint

<dos.h>#include

EAX

int86

*out);REGSunion*in,REGSintdos(unionint

thisInsymlinks.aboutspecialanythingdowantnotdoandhandler,fileahaveyouifexception:
oneisthereHowever,).readlinkSee(insteadusefunction;thiscallshouldn’tapplicationsgeneralIn

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

displayed.bewillcharactersblinkingdefault),(the1it’sifstate:currenttheindicatesareaBIOSthe
inatbytetheof5bitbutbit,thisofstatuscurrentthegettofunctionBIOSnoistherethatNote

effect.oppositethehas)blinkvideoSee(functioncompanion
Thecolor.backgroundbrightahavewillset,byteattributetheof7bitwithscreenthetowrittencharacter

everyfunction,thistocallaAftercolors.backgroundbrightdisplaytobitthatsetsfunctionThis8).usualthe
toopposedascolorsbackground16forallowing(thusbrighttocolorbackgroundthechangeorblinkcharacterthe

makeeithercanitdisplays:VGAandEGAoneffectspossibletwohasbyteattributecharactertheof)(7Bit

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0x21.isvectorinterruptthethatexcept)int86xSee(likejustisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0x21.isvectorinterruptthethatexcept)int86xSee(likejustisfunctionThis
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Description

Syntax

Example

Portability

ValueReturn

(DOS)ioctl

_invent_inode

cmd

fd

);...cmd,intfd,ioctl(intint

<sys/ioctl.h>#include

sys/ioctl.h

ioctl

_fixpath()truename()

/dev/null

fsize)longunsigned
time_stamp,unsigned*name,char_invent_inode(const

ino_t

link.");symbolicanotisputs("/dev/env/DJDIR/bin/sh.exe
EINVAL)==(errnoif

-1)==FILENAME_MAX)buf,
"/dev/env/DJDIR/bin/sh.exe",(__internal_readlink(0,if

1];+buf[FILENAME_MAXchar

errno

NULL
st_modeS_IFLNK

parameter:theforusedbecanconstantsfollowingThe

...).A:=1,current=0,(usually
deviceblockaofnumbertheorfunctions,devicecharacterfordescriptorfileatorefermustparameterThe

.inlistedfunctionsDOS_*theonlyusetorecommendedhighlyisIt

list.interruptBrown’sRalfseesubcommands,
andcommandsvarioustheofdescriptionexhaustiveanForneeded.aretheyifregions,addresslowin

bufferstransfersupplyingofcaretakesIt0x44.function0x21,interruptanperformsofversionDOSishThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

file.thefornumberinodeinventedtheotherwiseerror,on0

file.samethefornumbersinode
differentgettingriskyouelseoroperation,itsthroughconventionsthesebyabideprogramentirethethatis

herepointThe)._fixpathSee(byreturnedthator),_truenameSee(byreturnedname
awithE.g.,form.canonicalsomeinfilenameawithitcallmustyoufunction,thisofoperationproperensureTo

number.clusterthebringdoesn’tredirectorthewhichfordrives,networkedonfilesor•

yetspacediskallocatednotwerewhichfilesempty•

)ExtensionsSystemFileSee(extensionssystemfileorlikedevices•
be:couldThesenumber.clusterDOSvalidhavedon’twhichfilesthosefornumberinodeaninventsThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

again.tryandsizeincreaseSoname.wholecopytoroomenoughwasthereifdeterminecannotyou,sizeto
equalisreturnedvalueWhenset.isanderrorofcaseinreturnedis-1valuecharacters;copiedofNumber

0.ortosetbeshouldargotherthecase,anyIn.fhandlepatheitheronoperates
functionThis.inbitproperlysettohandleryourfromfunctionthiscallshouldyoucase
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DOS_GENCHARREQ

max_retries);
pause_between_retries,DOS_SETRETRY,(fd,ioctl=ret_valint

DOS_SETRETRY

_is_remote_handle
DOS_ISREDIRHND

_is_remote_drive
DOS_ISREDIRBLK

DOS_ISCHANGEABLE);(fd,ioctl=ret_valint

DOS_ISCHANGEABLE

select0xff
DOS_CHKOUTSTAT

select

DOS_CHKINSTAT);(fd,ioctl=ret_valint

0xff
DOS_CHKINSTAT

DOS_SNDDATA
DOS_SNDCTLDATA

DOS_RCVDATA
DOS_RCVCTLDATA

&buf);bytes_to_write,DOS_SNDDATA,(fd,ioctl=ret_valint
buf[bytes_to_write];charunsigned

cmd
DOS_SNDDATA

&buf);bytes_to_read,DOS_RCVDATA,(fd,ioctl=ret_valint
buf[bytes_to_read];charunsigned

ioctl
cmd

DOS_RCVDATA

dev_info);0,DOS_SETDEVDATA,(fd,ioctl=ret_valint

ioctlDX
DOS_SETDEVDATA

_get_dev_info

DOS_GETDEVDATA);(fd,ioctl=ret_valint

ioctlDX
DOS_GETDEVDATA

example:Anretries.of
numbersecondtheretries,betweenpausethespecifiesparameterextrafirstThecount.retrysharingtheSet

this.doingofwayanotherfor)_is_remote_handle
See(Seedevice.remoteorlocalatorefershandlefileaifCheck

info.samethereturningofwayanother
is)_is_remote_driveSee(functionThelocal.oremoteisdeviceblockaifCheck

call:aofexampleAnfixed.for1orremovablefor0Returnschangeable.isdeviceblockaifCheck

same.thedoingofwayportablemoreanother,is)select
See(ready.isfileifEOF,atofreadynotif0Returnsfile.aofstatusoutputtheCheck

.selectSee.callingbyisthisdoingofwayportablemoreA

call:tohowofexample
anHere’sready.isfileifEOF,atofreadynotif0Returnsfile.aofstatusinputtheCheck

.Seechannel.controldeviceblocktoWrite

.Seechannel.controldeviceblockfromRead

call:aofexampleAnwritten.actuallybytesofnumbertheReturnsdata.theholdingbufferato
pointeraandwritetobytesofnumberthefollowmustAfterchannel.controldevicecharactertoWrite

this:likelookshould
tocallTheerror.on-1orreadactuallybytesofnumbertheReturnsbuffer.atopointeraand

readtobytesrequestedofnumberthefollowmustAfterchannel.controldevicecharacterfromRead

this:likelook
shouldtocallThe-1.orformwordinformationdevicenewtheReturnsinformation.deviceSet

)._get_dev_infoSee(seeeffect,sametheachievingofwayanotherFor

this:
likelookshouldtocallThe.fromwordinformationdevicetheReturnsinformation.deviceGet
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wordinformationDevice

ValueReturn

<sys/ioctl.h>

DOS_QGIOCTLCAPD

category_and_function);DOS_QGIOCTLCAPH,(fd,ioctl=ret_valint

DOS_QGIOCTLCAPH

DOS_SLDRVMAP);(1,ioctl

DOS_SLDRVMAP

DOS_GLDRVMAP);(1,ioctl

DOS_GLDRVMAP);(drive_no,ioctl=ret_valint

DOS_GLDRVMAP

param_block_size);
di_value,si_value,&param_block,

category_and_function,DOS_GENBLKREQ,(drive_no,ioctl=ret_valint

DOS_GENBLKREQ

param_block_size);
di_value,si_value,&param_block,

category_and_function,DOS_GENCHARREQ,(fd,ioctl=ret_valint

mode(binary)raw5

inputonEOF6

device)(indicatesset7

callsOPEN/CLOSEsupportsdriver11

supportedbusyuntiloutput13

requestIOCTLprocesscandriverDevice14 device:Charactermeaning:\\followingthehavewordinformationdevicetheofbitsThe

above.descriptionSee

return.towhatandbufferstransferaboutdrivethetellto
inlistedflagsthewithtogetheror’edbemusttheycommands,differentrequiresdriverdevicespecificyourIf

handle.anotetc.),A:,=
1default,=(0numberdriveaisargumentfirstthebutDOS_QGIOCTLCAPH,assameUsedset.3.2DOS

standardtheinthosebeyondfunctionsioctlsupportsdriveaifTest(drive).capabilityioctlgenericQuery

not.if1supported,isfunctionIOCTLspecifiedtheifzeroreturnwillThis

this:likeCallset.3.2DOS
standardtheinthosebeyondfunctionsioctlsupportshandleaifTest(handle).capabilityioctlgenericQuery

B:.drivetomappedbetoA:drivecausewill

this:likecallaexample,Formap.drivelogicalSet

ready".whenkeyanypressandB:drivefordiskette"Insert
sayingpromptuglythepoppingfromDOSpreventtotogetherusedbecanonenexttheandfunctionThis

B:.astoreferedlastwasfloppytheif2returnwillcallingdrive,floppy
singleahaswhichmachineaonThus,etc.).A:,=(1drivethatreferencetousednumerdrivelasttheis
which1..26rangetheinnumberaorassigned,drivelogicaloneonlyhasdeviceblocktheif0returnwill

following:thelikecallAmap.drivelogicalGet

etc.).A:,=1default,=(0numberdrivedisktheisargumentfirstthehandle,theofinsteadthatNote

call:theofExamplerequest.deviceblockGeneric

layout.blockparameterrelevantandfunctioneachaboutdetailstheforListInterruptBrown’sRalftoRefer

Example:request.devicecharacterGeneric
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Syntax

Example

(UNIX)ioctl

description)(Generalioctl

sys/ioctl.h

);...cmd,intfd,ioctl(intint

<sys/ioctl.h>#include

ioctl

ioctl

}
close(fd);

mybuf[1]);)mybuf[0],(int)%d.%d\n",(intVersionprintf("EMM
)&mybuf);ioctl(fd,DOS_SNDDATA,2,(int

mybuf[0]=’\x02’;
4.45\n");>=)printf("EMM386==0x25if(*s

&mybuf);(int)ioctl(fd,DOS_SNDDATA,6,
mybuf;=s

’\0’;=mybuf[0]
open(fd,"EMMQXXX0",O_RDONLY);

*s;short
buf[6];char

{
**argv)charargc,main(intint

<sys/ioctl.h>#include

:headerthebydefined
areoperationsfollowingThe.fdhandleonopenfiletheonperformediscmdbyspecifiedoperationOtherwise,the

).ExtensionsSystemFileSee(wayusualtheinhandler
thecallsitso,If.fddescriptorfilethewithassociatedishandlerFSEXTanifchecksfirstversionUNIXThe

1.tosetMSB3theofoneleastathavecommand
UNIXthe0,tosetMSB3allhavecommandsDOSvalidallcalls,UNIX-likeandDOS-likebetweendistinguish

Toway.UNIXishaandDOSisha,offlavorsdifferenttwowithcopetotriesversionDJGPPThe

possible.isdescriptiongeneralreallyno
drivers,devicedifferentoflotsarethereAsdrivers.devicewithcommunicatetocallslevellowperforms

A:)=(0numberdrive5-0

writtenbeennothasfile6

file)(indicatesclear7

fileofendpastreadorwriteonspacedisknoif24INTgenerateonly)4(DOS8

removablenotmedia11

3.0+)(DOSclosingondate/timefilesetdon’t14

3.0+)(DOSremoteisfile15file:Disk

inputstandard0

outputstandard1

deviceNUL2

deviceclock3

29)INT(usesspecialisdevice4
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_is_cdrom_drive

}
drive.\n");CDROManotisprintf("C:

{
else
}

drive.\n");CDROMaisprintf("C:
{

))1+’A’-’R’_is_cdrom_drive(if(

{
main(void)int

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

);driveintconst_is_cdrom_drive(int

<dos.h>#include

}
0;return

sz.ws_row);sz.ws_col,%i\n",height:Screen%iwidth:printf("Screen
&screen_size);TIOCGWINSZ,ioctl(0,

sz;winsizestruct

{
**argv)charargc,main(intint

<stdio.h>#include
<sys/ioctl.h>#include

ENOSYSerrnoTIOCGWINSZ

};
*/pixelssize,vertical/*ws_ypixel;shortunsigned
*/pixelssize,horizontal/*ws_xpixel;shortunsigned

*/charactersincolumns,/*ws_col;shortunsigned
*/charactersinrows,/*ws_row;shortunsigned

{
winsizestruct

sys/ioctl.hwinsize

winsize
TIOCGWINSZ

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0.otherwisedrive,CDROMaisdrivetheif1

support.CDFSbuilt-in9XWindowsand2.x
MSCDEXwithworksItdrive.CD-ROMaisetc.)B:,==2A:,==(1drivenumberdriveifchecksfunctionThis

others.allfortosetisandreturnedis-1Otherwise,.forZero

follows:asindefinedisstructureThe

height.andwidthscreenthewithargumentthirdthebytopointedstructuretheinFill
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_is_executable

_is_DOS83

f?stat

is_exec.c

*.o
_STAT_EXEC_EXT_STAT_EXEC_MAGIC

_djstat_flags
_STAT_EXEC_MAGIC

_djstat_flags
_STAT_EXEC_EXT

*extension);charconst
fhandle,int*path,char_is_executable(constint

<sys/stat.h>#include

...][=;
,+

*fname);char(const_is_DOS83int

<fcntl.h>#include

}
exit(0);

there.symlinksresolvetoyoutoupit’s,paththroughfilepass
andit,callyouifHowever,directly.itcalltosupposednotareyou;byinternallyusedisfunctionThis

.numbermagictheatlookcannotitbecause0,returnsfunctionthisthenexecutable,isfilethe
whetherdeterminetoenoughisn’taloneextensiontheandwrite-only,asopenwashandleitsbypassedfiletheIf

sources.librarythefromfileinprovided
extensionsoflistthedebugtowantyouifcombinationabovetheuseonlyTherefore,beginning.theiratsignature

numbermagicthehavetheybecauseset,bitexecutetheirhavewillfiles)objectCOFF(e.g.,executables
asflaggedbeshouldn’twhichfilessomenot,isbutset,isifthatNote

set.)isvariable
theofbittheifnumbermagicforsearchedonlyisfile(Theset.iserrnoand

returnedis0fails,readthebutreadbetoneedbytesfirst2file’stheIfexecutable.asfiletheidentifyingnumbers
magicknowntheofonecontaintocheckedarefiletheofbytes2firsttheresult,thedeterminetoenoughnot

orunavailableisextensionIfskipped.)isstepthisset,notis)_djstat_flagsSee(variableglobal
theofbitthe(Ifexecutable.isfilethewhetherdeterminewhichextensionsknown

oflistainuplooktofirstusedisitnon-empty,andnon-NULLisextensionIf.fhandlehandlefileitsorpath
itsbyeithergivenbemayfileTheenvironment.DOS/DJGPPunderexecutableisfileaifdeterminesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

8.3)(DOS1or8.3)DOS(not0integeranreturnsfunctionThe

false.
is_preserve_fncaseSeewhencasedlowernameitshaveshouldfileaifdeterminetofunctionthiscallsinternally

libraryThesystem.fileFATaonentrynamelongahavenotdoesprobablyfilenamethe1returnsfunction
thisIfsupport.namefilelongbeforeDOSonvalidisfilenameaifdeterminetocalledbecouldfunctionThis

success.returnwillandexceptionsareandnamesspecialThespace.aor,
charactersspecialtheofanyorcharacters,caseloweranyperiod,awithstartsperiod,onethanmoreperiod,a

aftercharacters3thanmoreperiod,abeforecharacters8thanmorearethereif(failure)0returnwillfunctionThe

0).returnwillfunctionthe(andnameshort
standardanotandnamelongabetoconsideredisnamethecharacterscaselowercontainsfilenametheIfNote:

name).fileanyinillegalalwayscharactersorcharacterspathexcludetodoneisvalidation(nonamefileshort
orlongvalidacontainwillfilenametheexpectedisItfile.theofpartnametheincludeonlyshouldfilenameThe

name.fileform(8+3)shortstandardaisitifdeterminetofnamebytopointedfilenamethechecksfunctionThis
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_is_ram_drive

_is_fat32

);driveintconst_is_ram_drive(int

<dos.h>#include

}
exit(0);

}
drive.\n");FAT32anotisprintf("C:

{
else
}

drive.\n");FAT32aisprintf("C:
{

))1+’A’-’C’_is_fat32(if(

{
main(void)int

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

);driveintconst_is_fat32(int

<dos.h>#include

0.otherwisedrive,RAMaisdrivetheif1

well.
asthisusecanwe),edition2ndDOS,Undocumented(aletSchulmanAndrewforenoughgoodit’sifbutso,be

todoesn’tThisdisks.RAMoftypicaliswhich1,isBlock)ParameterDevicethe(incopiesFATofnumber
theifcheckingbydoneisItdisk.RAMaisetc.)B:,==2A:,==(1drivenumberdriveifchecksfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0.otherwiseFAT32,withformattedisdrivetheif1

restarted.bemustprogram
DJGPPaFAT32toorfromeitherreformattedisdriveaifhencecached,isresultthereasonsperformanceFor

FAT32.withformattedisetc.)B:,==2A:,==(1drivenumberdriveifchecksfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

file).theaccessinginerrorsofcasein(includingotherwise0file,executablefor1
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isalnum

_is_remote_handle

_is_remote_drive

c);isalnum(intint

<ctype.h>#include

fhandle);_is_remote_handle(intint

drv);_is_remote_drive(intint

))i_is_ram_drive(i,+1-’A’%d.\n",drive:RAMaisprintf("%c:

4;=iint

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

digit.orletteranyiscifTells

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

drives.CD-ROMandremoteonfilesfornon-zerodrives,localonfilesforZero

remote.asdrivesCD-ROMtreatsDOSthatNote

register.DX
theinreturnedwordattributedevicetheof15bitatlookingandAX=440Ah)21h,(interruptfunctionIOCTLDOS

theof0AhsubfunctioncallingbysodoesItotherwise.zeroordrive,(networked)remoteaasDOSbytreated
isresidesfilethatwheredrivetheifnon-zeroreturnsfunctionthis,fhandleinfileopenanofhandlefiletheGiven

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

drives.CD-ROMandremotefornon-zerodrives,localforZero

remote.asdrivesCD-ROMtreatsDOSthatNote

register.DXtheinreturnedwordattributedevicetheof12bitatlookingandAX=4409h)21h,(interruptfunction
IOCTLDOStheof09hsubfunctioncallingbysodoesItotherwise.zeroordrive,(networked)remoteaas

DOSbytreatedisdrivetheifnon-zeroreturnsfunctionthisetc.),1,=B:0,=(A:drvinnumberdrivetheGiven

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Portability
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isatty

isascii

isalpha

fd);isatty(intint

<unistd.h>#include

c);isascii(intint

<ctype.h>#include

c);isalpha(intint

<ctype.h>#include

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.zerodevice,terminalaisfdifNonzero

not.ordeviceterminalatorefersdescriptorfiletheifTells

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseASCII,iscifNonzero

0x7f).to(0x00characterASCIIaniscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseletter,aiscifNonzero

letter.aiscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsedigit,orletteraiscifNonzero
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isgraph

isdigit

iscntrl

isblank

<ctype.h>#include

c);isdigit(intint

<ctype.h>#include

c);iscntrl(intint

<ctype.h>#include

\t

c);isblank(intint

<ctype.h>#include

fflush(stdout);
(isatty(1))if

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsedigit,aiscifNonzero

digit.aiscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsecharacter,controlaiscifNonzero

character.controlaiscifTells

1003.1-2001
1003.2-1992;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsecharacter,blankaiscifNonzero

.ore.g.:words,separatetousedischaracterblankAcharacter.blankaiscifTells
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ispunct

isprint

islower

isalnum

c);ispunct(intint

<ctype.h>#include

c);isprint(intint

<ctype.h>#include

c);islower(intint

<ctype.h>#include

c);isgraph(intint

.byindicatedthoseandspaceexceptcharacterprintinganyiscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsecharacter,printingaiscifNonzero

character.spacetheincludeswhichcharacter,printingaiscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsecase,loweriscifNonzero

not.orcaseloweriscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsecharacter,printingvisibleaiscifNonzero

included.notisSpacecharacter.printingvisibleaiscifTells
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itoa

isxdigit

isupper

isspace

[0-9a-fA-F]

c);isxdigit(intint

<ctype.h>#include

c);isupper(intint

<ctype.h>#include

c);isspace(intint

<ctype.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsedigit,hexaiscifNonzero

.includesThisnot.ordigithexadecimalvalidaiscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsecase,upperiscifNonzero

not.orcharactercaseupperaniscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsewhitespace,iscifNonzero

space.ortab,verticaltab,feed,formnewline,return,carriageis,thatwhitespace,iscifTells

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsepunctuation,iscifNonzero
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ValueReturn

Description

Syntax

kill

kbhit

getpid()

_sig);int_pid,kill(pid_tint

<signal.h>#include

do_stuff();
(!kbhit())while

(0x11)bioskey(1)bioskey
(0x12)bioskey(2)bioskey

kbhit(void);int

<pc.h>#include

2);binary_str,(void)itoa(num,

binary_str[33];char

NULL

radix)int*string,charvalue,itoa(int*char

<stdlib.h>#include

.raiseSeewithraisedis_siggiventhe,currenttheis_pidIf

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsehit,beenhaskeyaifNonzero

DESQview/X.likeenvironmentsmultitaskingintroublecausecanso
dotoFailing.orbywithdonebecanThiskeys.fortestingforcallsbiosuse
alsoshouldyouthen)orusing(e.g.,callsbioswithstatusshift/alt/ctrltestyouIf

needed.asloopsinsideusedbemay
itsowaiting,keynoistherewhenfastveryisfunctionThisit.detectwillfunctionthiskey,ahithasusertheIf

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.stringtopointerA

requested.isvalueofreprsentationstringthewhichin36,and
2betweenbase,thespecifyshouldradixargumentThesuch).asinterpretednotisbitsignthe(i.e.,intunsigned

anastreatedisvalue10,thanotherradixesFor.stringbygivenisaddresswhosebuffertheintoputis
terminatingtheandsignoptionalthe(includingbytes33uptooflengthawithstringresultingThesystem.number

theofbasetheasradixusingstringcharacternull-terminatedaintovalueargumentitsconvertsfunctionThis
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Syntax
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Radix-64

ValueReturn

Description

Syntax

Portability

ValueReturn

lchown

labs

l64a

<unistd.h>#include

x);labs(longlong

<stdlib.h>#include

za
ZA90/.

long

0L

a64llong
long

value);*l64a(longchar

<stdlib.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

|x|

.absSee.xofvalueabsolutethetakesfunctionThis

draft1003.1-200xPosixthetonewisfunctionThis1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

encoding.base64MIMEtheoruuencodeeitherbyusedencodingsametheisthisthatNote

63.to38forthroughand
37,to12forthrough11,to2forthrough1,for0,for(dot)aredigitsrepresenttousedcharacters
Theused.arebits32low-ordertheonlysize,inbits32thanmoreistypetheIfvalues.different64take

canrepresentationthisindigiteachthatfactthetorefersRadix-64digit.radix-64singlearepresentscharactereach
characters;6toupbyrepresentedareintegers32-bitwherebynotationaisrepresentationradix-64The

string.emptyanreturnsfunctionthis,isvalueIfbuffer.thisofcontents
theoverwritewillcallsSubsequent.valueofrepresentationradix-64thecontainingbufferstaticatopointerA

).a64lSee(functionthebyvalueaintobackturnedbecanstringresultingThewell.assupported
arevaluesNegativerepresentation.radix-64itstopointerareturnsandargumentatakesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elseerror,on-1
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

ldiv

ldexp

ldiv_t;}
rem;long
quot;long

{structtypedef

denominator);longnumerator,ldiv(longldiv_t

<stdlib.h>#include

56.0==(2^4)*3.5==ldexp(3.5,4)

EDOM
errnoNaNInfNaNInfdouble

doubleERANGEerrno
errnoexpexp)ldexp(0.,

exp);intval,ldexp(doubledouble

<math.h>#include

ENOENTerrno

group);intowner,int*file,charlchown(constint

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.aredivisiontheofresultsThe

follows:asistypereturnThe.denominatorbydividednumeratordivisiontheofremainderandquotienttheReturns

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetis
andisvaluereturnthe,oraisvalIf).an(possibly,representablenearestthe

thenisvaluereturntheand,abyrepresentedaccuratelybecannotresulttheiftosetis
,valofvaluesnon-zeroFor.settingwithout,ofvaluesallfor0returns.exp*2^val

.exp*2^valcomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.to
setsand-1returnsitelselinks),symbolicfollownotdoes(itexistsfiletheifzeroreturnsalwaysfunctionThis

MS-DOS.undernothingdoesfunctionThis
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

_lfn_gen_short_fname

lfilelength

_lfn_gen_short_fname
strcmp

*short_fname);char*long_fname,char(const_lfn_gen_short_fname*char

<fcntl.h>#include

lfilelength(0));
%ld\n",isredirectedisSTDINwhichtofileofprintf("Size

longlong

errno

filenofreopenfopen

fhandle);lfilelength(intlonglong

<io.h>#include

}-1+13,{=-3)ldiv(-40,
}-1-13,{=+3)ldiv(-40,
}+1-13,{=-3)ldiv(+40,
}+1+13,{=+3)ldiv(+40,

l.rem);l.quot,%ld\n",+3x%ld=printf("42
3);ldiv(42,=lldiv_t

difference.)
casetheofbecauseshort_fnamewithequalcomparenotmightitcase,lowerinislong_fnameifthat(Note

name.DOSvalidaisfilenamethethen,byreturnedoneshortthewithfilenamelong
originalthecomparesitwhen0areturns)strcmpSee(assuchfunctioncomparisonstringcase-sensitive

aifMSDOS:onvalidisfilenamegivenawhetherknowtowantyouiffunctionthiscalltoneedmightYou

environments.thoseinfunctionthisusenotDoplatforms.thoseoncallDPMI
theofimplementationtheinbugstodueXPWindowsand2000WindowsonresultsincorrectreturnsfunctionThis

filename.ainillegalcharactersanyincludeslong_fnameifsamethedowillItthat.returnsandupper-caseto
long_fnameofcharacters12toupconvertssimplyfunctionthe),_use_lfnSee(supportednotisAPILFNtheWhen

entries.directoryinstoredarefilenames8+3howisthatsinceupper-cased,returnedbewillshort_fnamefail).
tofunctionthecausewill(theyallowednotareor(likepathnamefullaofelementsfile;aofpartnamethe
onlycontainmustlong_fnamethatNotedirectory.theinfileotheranywithcollidewillnameshortgeneratedthe

whetherseetodirectorythecheckdoesn’tfunctionthisbecausetail,numericahaveneverwillnameshortreturned
thethatexceptionthewithuses,9xWindowsthatalgorithmsametheusesIt.short_fnamebytopointedbufferthe

intoitputsandlong_fnamebytopointedfilenamelongtheforaliasfilename(8+3)shortageneratesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

bytes.2^32-2tofileslimitsFAT32andbytes2^31neartofileslimits
FAT16thatNotereturned.betobytes2^63-1ofsizesfileallowswhichtypeofisvaluereturnThe

failure.
theofcausethedescribingvalueatosetand-1LLoccured)errorany(iforbytes,infiletheofsizeThe

).filenoSee(macrousecanyou),freopenSee(or)fopenSee(byopenedfileaofhandle
thegetTo.fhandleargumenttheinspecifiedishandlewhosefileaofbytes,insize,thereturnsfunctionThis
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Description
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Example
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_lfn_get_ftime

16-20Bits

11-15Bits

5-10Bits

0-4Bits

_lfn_get_ftime
_LFN_CTIME

_lfn_get_ftime
_LFN_ATIME

flag);intfhandle,(int_lfn_get_ftimechar

<fcntl.h>#include

}
retval;return

}
0;=retval

fname);MSDOS\n",forchangedbetohavewill("%sprintf
{
else
}

1;=retval
fname);filename\n",8+3MSDOSvalidais("%sprintf

{
0)==fname)fshort),(fname,(_lfn_gen_short_fname(stricmpif

retval;int
fshort[13];char

{
*fname)(chardos_checkint

<fcntl.h>#include
<string.h>#include
<stdio.h>#include

(0-23)hours

(0-59)minutes

2bydividedseconds

value:intunsignedpackedaasstamp,timefileThe

zero.bewilltimethisfilenames,longsupportdoesn’twhichprograma
bycreatedwasfiletheifthatNotecreated.wasfilethewhentimethereturntoCauses

zeroed.)allarebitstimetheaccess;lastofthereturns
onlyactuallyit(Currently,accessed.lastwasfilethewhentimethereturntoCauses

following:theofonetosetbecanItreturned.isaccess)or(creationtimewhichdetermines
parameterflagThefiles.createoropenwhichfunctionstheofonebyreturnedashandlefiletheisparameter

fhandleThefail.tofunctionthiscausewillfilesystemsFATnativeonresidewhichFiles95).Windowsas(such
filenameslongsupportswhichfilesystemaonresidethatfilesfortimeaccessandcreationreturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.short_fnametopointerareturnsfunctionThe
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Syntax

Example

Portability

libm

__libc_termios_init

__libc_termios_exist_queue

_LIB_VERSION;_LIB_VERSION_TYPEextern

_fdlib_version_LIB_VERSION#define
fdversionenum_LIB_VERSION_TYPE#define

};fdlibm_posix
fdlibm_xopen,fdlibm_svid,-1,={fdlibm_ieeefdversionenum

<libm/math.h>#include

(void);__libc_termios_initvoid

<libc/ttyprvt.h>#include

(void);__libc_termios_exist_queueint

<libc/ttyprvt.h>#include

_LFN_CTIME);(handle,_lfn_get_ftime=file_stampunsigned

errno

25-31Bits

21-24Bits

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

functions.termiosotherthebycalled
automaticallyisfunctionthisthatNoteparameters.internal(static)onlybyresolvedisemulationthesupported,notis
parametersimportingCurrentlyparameters.importandemulationtermiostheforhooksread/writesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.zerobuffered,arecharacterssomeifNon-zero

input.foravailablecharactersanyarethereif
testwhichcallssysteminvoketheybeforefunctionthiscallshouldtermiosbyhookedbemightwhichhandlesfile

onworkthatFunctionsqueue.internaltermiostheinbufferedcharactersanyaretherewhetherchecksfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.appropriateantosetand0returnwillfunctionthefail,callssystemunderlyingtheIf

year)actualthegetto1980(add1980fromoffsetyear

January)=(1month

(1-31)monththeofday
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Description

libm/math.h
HUGEerrno

matherrerrno
matherr

matherr

_SVID_

Infmatherr
ERANGEEDOMerrno

_POSIX_

Inferrno

_IEEE_

_LIB_VERSION_fdlib_version
libm.a

-lmlibm.a

main__attribute__((constructor))
_fpreset

_clear87main

_IEEE__fdlib_version

math.h
libm/math.hgcc-D_USE_LIBM_MATH_H
<math.h><libm/math.h>

libm.a
libm.a

libm.a
Inflibc.adouble

libm.alibc.a

matherr
libc.a

libc.a
matherr

libm.a
libc.a

libm.a

_IEEE_;=_LIB_VERSION_LIB_VERSION_TYPE

fdlibm_posix_POSIX_#define
fdlibm_xopen_XOPEN_#define
fdlibm_svid_SVID_#define
fdlibm_ieee_IEEE_#define

.bydefinedvaluefinitebutlarge
a,returnsversionthisoverflows,resulttheIfunaltered.leftbewillandmessagenobewill

therenon-zero,returnsIfset.isandtype,errortheanderrorthegeneratedthatfunction
theofnamethestateswhichstreamerrorstandardthetoprintedismessageazero,returnsIf

needs.applicationspecificthetocustomizedbecanwhich),matherrSee(functionthecallsiterror,
anofcaseInversion.slowesttheisThis.DefinitionInterfaceVSystemthewithcompliantisversionThis

ANSI-compliance.andPOSIX-maximumforusedbeshouldversionThis
returned.isanoverflows,resulttheIf).matherrSee(functionthecallingwithoutcaller,the

toreturnand)or(valueappropriatethetosetwillversionthiserror,anofcaseIn

code.fastestthegivesversionThisreturned.
isanoverflows,resulttheIf.setwillandFPU,thebycomputedisresultwhateverreturn

immediatelywillversionthiserror,anofcaseInoperation.IEEE-compliantspecifiesvalue,defaultThe

FPU.
thebysignalediserroranwhenfunctionsmaththeofbehaviortheaffectonlywillThisbelow.valuestheofone
toit)toevaluateswhichmacrothe(orvariableglobalthesettingbycomply

willprogramyourstandardwhichtoselectcanYoustandards.differentemulatecaninfunctionsThe

line.commandlinktheonspecifyingbye.g.library,thewithprogramyourLink•

.)beforecalledbewillitso,withdeclaredfunction
aincallsthesemaketoispossibility(Anotherfunctions.library)_fpresetSee(and)_clear87

See(callingbystatepredictableatoFPUthesetfunction,yourofbeginningtheAt•

below.explainedandlistedare
valuespossibleThe.defaultthethanothervalueatovariableglobaltheSet•

ANSI-compliant.)sourcetheleavespossibilitysecond(The.
defaulttheofinsteadusetoitcausewillwhich,tooption

withcompileandusualasincludecanyouAlternatively,.headertheInclude•

following:thedotoneedyouprogram,yourwithlibrarymathalternatetheuseTo

programs.DJGPPfromfunctionsthoseusing
ofsetupgeneraltheexplainssectionThis.fromfunctionsindividualtheofdocumentationdetailedfor

,LibraryMathCCygnusThelibm,Functions,Mathematicalfunctions,theofdescriptionMath,SeetoRefer

inappropriate.bemight)Inf=a+Inf(e.g.,
infinitiesfordefinedrulesspecialthewherecomputationsmathematicalofkindscertaininimportantbemightvalues
returnfiniteGettingreturned.betovaluefinitebutlargeaforarrangecanapplicationanfromfunctions

forwhereas,infinity,signedsuitablyareturnalwaysfromfunctionsThe.aoverflows
resultthewhenreturnedvaluetheisinandinfunctionsbetweendifferencesofaspectAnother

calculations).itscarriesFPUx87thewhichwithprecision80-bitextended
theto(dueaccuratemoresometimesandfastermuchthereforeareand,callnotdofeatures,FPU

x87theofexploitationandspeedmaximumforwrittenarelibrarydefaulttheinfunctionsthecontrast,In

.fromfunctionsthethanaccuratelessslightlysometimesandslowerthusareandFPU,
x87thetospecificfeaturestheonrelyneveralmostTheycallback.theviacasesabnormalinbehavior

theircontroltomeansawithapplicationtheprovideandoccur,errorsnumericalwhenbehaviorstandard-compliant
andwell-definedwithprogramscreatetoallowinFunctionsloss.precisionavoidtorequired

isreductionargumentelaboratewhenparticularinlibrary,defaulttheinincludedthosethanaccurate
moresometimesareandcases,abnormalinbehaviorofstandardsdifferentseveraltocomplywhichfunctions

mathematicalofversionsprovides,supportCygnusbywrittenoriginally,library,mathalternateThe
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link

"foo.bak");link("foo.c",

link

*new);charconst*exists,charlink(constint

<unistd.h>#include

}
return(0);

*/failtoassertionthe*
causeNOTshouldlinethis/*EDOM);==assert(errno

sqrt(-1.0);
0);==assert(errno

0;=errno
*/test.theRun/*

();_fpreset
();_clear87

*/problems).FPprevious(possibleFPUtheReset/*

{
(void)mainint

_POSIX_;=_LIB_VERSION_LIB_VERSION_TYPE
*/handling.errno*

onturnwill_IEEE_butanythingto_LIB_VERSIONSetting/*

<float.h>#include
*/<math.h>#includeand*

_USE_LIBM_MATH_H#defineor/*<libm/math.h>#include
<stdio.h>#include
<errno.h>#include
<assert.h>#include

*/!!!-lmwithcompileMUST!!!

sqrt(-1).afterEDOM==errnoTesting/*

Infmatherr
_SVID_

_XOPEN_

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.newtoexistsatfilethecopyingby
realasimulatesitHowever,together.filestwolinkreallydoesn’tfunctionthisMS-DOS,oflimitationsofBecause

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

overflows.resultawhenreturnedusandzero,returnsifeven
message,erroranprintsneveritbut,likeexactlybehavesItspecifications.X/OpenthetoComplies
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llockf

lldiv

llabs

fcntlllockf

size);offset_tfunction,intfildes,(intllockfint

<unistd.h>#include

}-1+13,{=-3)lldiv(-40,
}-1-13,{=+3)lldiv(-40,
}+1-13,{=-3)lldiv(+40,
}+1+13,{=+3)lldiv(+40,

l.rem);l.quot,%lld\n",+3x%lld=printf("42
3);lldiv(42,=llldiv_t

lldiv_t;}
rem;intlonglong
quot;intlonglong
{structtypedef

denominator);intlonglongnumerator,intlonglldiv(longlldiv_t

<stdlib.h>#include

x);longllabs(longintlonglong

<stdlib.h>#include

information).
detailedmorefor,fcntlSee(seeoffacilitieslockingthetointerfacesimplifiedaisfunctionThe

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.aredivisiontheofresultsThe

follows:asistypereturnThe.denominatorbydividednumeratordivisiontheofremainderandquotienttheReturns

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

|x|

.absSee.xofvalueabsolutethetakesfunctionThis
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errno

F_SETLKW
F_SETLKF_TLOCK

F_TLOCKllockf

F_WRLCK
fcntl

EINVAL

F_TESTF_TLOCK
EACCES

EBADF

errnollockf

F_ULOCK
F_ULOCK

EACCES
errnoF_TLOCK

F_LOCK
F_TLOCKF_LOCK

F_TLOCK
F_LOCK

F_TEST

llockf

EINVALerrno

*/locksotherforsectionTest/*3F_TEST#define
*/useexclusiveforsectionalockandTest/*2F_TLOCK#define

*/useexclusiveforsectionaLock/*1F_LOCK#define
*/sectionlockedpreviouslyaUnlock/*0F_ULOCK#define

fcntlllockf

F_SETLKWF_SETLK
F_GETLKlockfF_SETLKW64F_SETLK64F_GETLK64
fcntloff_toffset_t

lockfllockf

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

above.describedasappropriately,setisandreturned,is-1error,Onreturned.iszerosuccess,On

obtained.becannotlocktheiferroranreturnwillwhich,ofinstead
usetoimplementationthecausewillUsingnot.orobtainedwaslocktheifdetermineto

valuereturnthetesttoandrequests,lockallwithfunctionusingbycodetowisethereforeisIt

).
requesttheuselocksall(i.e.locksexclusiveascodedareimplementationthisinrequestslockAll

supported.notiswhich
directory,alocktomadewasattemptAnOr:functions.implementedtheofonenotisfunctionParameter

locked.alreadyissectiontheandorisfunctionParameter

file.openvalidanotisfildesParameter

true:iscondition
associatedtheifvalueserrorfollowingthetosettingand-1returningfail,willfunctionThe

program.the
bycontrolledsectionslockedreleasewillfunctionThisfile.theofsectionafromlocksremoves

locked.alreadyissectiontheif
tosetand-1areturntofunctionthecausewillavailable.isresourcetheuntilwait

toprogramcallingthecausewillavailable.notisresourcetheiftakenactionthebyonlydiffer
requestsfunctiontwoTheseavailable.issectiontheiffile,aofsectionalockbothand

locked.alreadyissectionspecifiedtheifdetecttousedisfunctionThis

follows:asarefordefinedfunctionsThe

file).ofendthethroughoffsetcurrentthefrom(i.e.lockedis
offsetfilelargestthethroughoffsetcurrentthefromsectionthezero,issizeIfoffset).currenttheincludingnotbut

toupbytespreceding(thesizenegativeaforbackwardandsizepositiveaforforwardextendsandfiletheinoffset
currenttheatstartslockedbetoresourceTheunlocked.orlockedbetobytescontiguousofnumbertheissize

.tosetwith
implemented,notifreturnerroraninresultwillandextensionsfutureforreservedarefunctionofvaluesotherAll

follows:as<unistd.h>
indefinedarefunctionforvaluespermissibleThetaken.betoactionthespecifieswhichvaluecontrolaisfunction

descriptor.fileopenanisfildes

.1-2^31thangreatervaluessizewithfunctionsusingpermittointendedisfunctionThe

.and
,functionsuseswhere,and,functionsusingmadeare

callstheand,ofinsteadtypeofisparametersizeinputthebutresults,andcommands
inputsametheexactlywith),lockfSee(asfunctionssametheexactlyperformsfunctionThe
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load_npx

llseek

npx;NPXextern

<debug/dbgcom.h>#include

*/(bad).2^32-1equalsretNow/*SEEK_CUR);-1,llseek(fd,=ret
*/(good!).0equalsretNow/*SEEK_SET);0,llseek(fd,=ret

*/(good!).2^32-1equalsretNow/*SEEK_CUR);-1,llseek(fd,=ret
*/(unfortunately).*

0equalsretNow/*SEEK_SET);(1<<32),llseek(fd,=ret

ret;longlong

SEEK_END

SEEK_CUR

SEEK_SET

whence);intoffset,offset_tfd,llseek(intoffset_t

<unistd.h>#include

0);F_ULOCK,llockf(fd,=retval
0;=errno

*/fdhandlefileonlockaRelease/*

0);F_TEST,llockf(fd,=retval
0;=errno

*/fdhandlefileonlockaTest/*

0);F_TLOCK,llockf(fd,=retval
0;=errno

*/fdhandlefileonlocknon-blockingaRequest/*

0);F_LOCK,llockf(fd,=retval
0;=errno

*/filetheofendthe
topositioncurrentthefromfdhandlefileonlockaRequest/*

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failed.callthemeans-12^32.offsetat0toaround
wrapsoffsettheimplementationDOSunderlyingtheinlimitationstoduethatNotereturned.isoffsetnewThe

2^32-2).tothislimitsFAT32
~2^31;tothislimits(FAT16~2^63aslargeasoffsetswithseektoyouenablingthuslong,longtypeofisoffset

case.thisinnonpositive
usuallyisoffsetThefile.theofendthefrombytesoffsetpositionatomovedispointerfileThe

position.currentitstorelativemovedispointerfileThe

specified.offsetthetomovedispointerfileThe

:whencetoaccordingfdforpointerfilethemovesfunctionThis
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localeconv

CHAR_MAX

*groupingchar

printf
*decimal_pointchar

*currency_symbolchar

*localeconv(void);lconvstruct

<locale.h>#include

();load_npx
();run_child
();save_npx

run_childsave_npx
run_childload_npx

NPX;}
top;char
in_mmx_mode;char

mmx[8];doublelong
st_valid[8];char

st[8];doublelong
reg[8];NPXREG

datasel;longunsigned
dataptr;longunsigned
cs;longunsigned
eip;longunsigned
tag;longunsigned
status;longunsigned
control;longunsigned
{structtypedef

NPXREG;}
sign:1;shortunsigned
exponent:15;shortunsigned
sig3;shortunsigned
sig2;shortunsigned
sig1;shortunsigned
sig0;shortunsigned
{structtypedef

debug/dbgcom.h
npx

(void);load_npxvoid

theofremainderthegrouptomeansofnumberAindefinitely.numberprevioustherepeatto
meanszeroofnumberApoint.decimalthebeforejustgroupingtheofsizetheisnumberfirstThepoint.

decimaltheofleftthetovaluesnon-monetaryforgroupingsofsizetheindicatingnumbersofarrayAn

significant.ischaracterfirsttheonly
Currently,.innumbersrealofportionsfractionalandintegertheseparatetousedisthatstringA

currency.localprintingwhenusedbeshouldthatstringA

fields:thesecontains
structureThelocale.currenttheaboutinformationcontainsthatstructurestaticatopointerareturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.save_npxSeecalled.wasbeforeissuedwastocallathatprovidedandprogram,debugged
theresumeorbegintocalledis)run_childSee(afterimmediatelycalledbeshould

:headertheinfollowsasdefinedstructureaisvariable
This.variableexternaltheinsaveddatathefromprocessornumericx87theofstatetherestoresfunctionThis
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value);l->negative_sign,printf("%s%d\n",
localeconv;=*llconvstruct

lconvstruct

CHAR_MAX

p_sign_posnchar
p_sep_by_spacechar
p_cs_precedeschar

n_sign_posnchar

n_sep_by_spacechar

n_cs_precedeschar

int_frac_digitschar

frac_digitschar

*thousands_sepchar

*positive_signchar

*negative_signchar

*mon_groupingchar

*mon_decimal_pointchar

*int_curr_symbolchar

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

structure.thetopointerA

available.isinformationnothatindicateswhich,ofvalueahavemayfieldnumericanythatNote

positive.isvaluemonetarythewhenforbutn_*,assametheareThese

value$-$-value,
4

value-$-$value,
3

value$-$value-,
2

-value$-$value,
1

(value$)($value),
0

negative.isvaluemonetarytheifstringindicationnegativetheofplacementtheDetermines

negative.is
valuemonetarytheifspaceabyseparatedbeshouldvaluemonetarytheandstringcurrencythenonzero,If

negative.isvaluemonetarytheifvaluemonetarytheprecedeshouldstringcurrencythenonzero,If

use.internationalforformattingwhenbutfrac_digits,Like

values.monetaryforpointdecimaltheofrightthetodigitsofnumberThe

values.non-monetaryforseparatorgroupingThe

values.monetarypositiverepresenttousedisthatstringA

values.monetarynegativerepresenttousedisthatstringA

values.monetaryforbutgrouping,asSame

values.monetaryofpartsfractionalandintergertheseparatesthatstringA

internationally.
usedbewillresultthewhencurrencylocalforvaluesmonetaryformattingwhenusedbeshouldthatstringA

together.digits
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

lock

localtime

share

length);longoffset,longfd,lock(intint

<io.h>#include

tmstruct

*tod);time_t*localtime(consttmstruct

<time.h>#include

not.ifnonzerosuccessful,ifZero

.unlockSee

name.sametheoffunction

++

CBorlandwithcompatible
isfunctionThisinstalled.isinterface,similarprovidingsoftwarenetworkaor,unlessfailwillfunctionThis

closed.isfilethebeforeremovedbemustlockThenon-overlapping.
bemusttheyfilesingleaonusedarelocksmultipleIfprocesses.othertoinaccessibleentirelybecome

will,offsetfromstartingbytes,lengthofregionTheinterface.sharingfileMS-DOSusingfdfileinregionaLocks

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

call.eachwithoverwritteniswhichstructurestaticatopointerA

.ofdescription
thefor,gmtimeSeeSeetimezone.localtheforcorrectingstructure,aintotodbyrepresentedtimetheConverts
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Description

Syntax

Portability

ValueReturn

Description

Syntax

lockf

lock64

F_TLOCKF_LOCK
F_TLOCK
F_LOCK

F_TEST

lockf

EINVALerrno

*/locksotherforsectionTest/*3F_TEST#define
*/useexclusiveforsectionalockandTest/*2F_TLOCK#define

*/useexclusiveforsectionaLock/*1F_LOCK#define
*/sectionlockedpreviouslyaUnlock/*0F_ULOCK#define

fcntllockf

size);off_tfunction,intfildes,(intlockfint

<unistd.h>#include

longlong

length);longlongoffset,longlongfd,lock64(intint

<io.h>#include

requestsfunctiontwoTheseavailable.issectiontheiffile,aofsectionalockbothand

locked.alreadyissectionspecifiedtheifdetecttousedisfunctionThis

follows:asarefordefinedfunctionsThe

file).ofendthethroughoffsetcurrentthefrom(i.e.lockedis
offsetfilelargestthethroughoffsetcurrentthefromsectionthezero,issizeIfoffset).currenttheincludingnotbut

toupbytespreceding(thesizenegativeaforbackwardandsizepositiveaforforwardextendsandfiletheinoffset
currenttheatstartslockedbetoresourceTheunlocked.orlockedbetobytescontiguousofnumbertheissize

.tosetwith
implemented,notifreturnerroraninresultwillandextensionsfutureforreservedarefunctionofvaluesotherAll

follows:as<unistd.h>
indefinedarefunctionforvaluespermissibleThetaken.betoactionthespecifieswhichvaluecontrolaisfunction

descriptor.fileopenanisfildes

information).
detailedmorefor,fcntlSee(seeoffacilitieslockingthetointerfacesimplifiedaisfunctionThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.ifnonzerosuccessful,ifZero

.unlock64See

).2^32-2tothislimitsFAT32;2^31~tothislimits(FAT162^63~aslarge
aslengthsandoffsetswithlocktoyouenablingthus,typeofbemustlengthandoffsetArguments

installed.isinterface,similarprovidingsoftwarenetworkaorSHARE,unlessfailwillfunctionThis

closed.isfilethebeforeremovedbemustlockThenon-overlapping.
bemusttheyfilesingleaonusedarelocksmultipleIfprocesses.othertoinaccessibleentirelybecome

will,offsetfromstartingbytes,lengthofregionTheinterface.sharingfileMS-DOSusingfdfileinregionaLocks

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

log

ERANGEerrno

x);log(doubledouble

<math.h>#include

0);F_ULOCK,lockf(fd,=retval
0;=errno

*/fdhandlefileonlockaRelease/*

0);F_TEST,lockf(fd,=retval
0;=errno

*/fdhandlefileonlockaTest/*

0);F_TLOCK,lockf(fd,=retval
0;=errno

*/fdhandlefileonlocknon-blockingaRequest/*

0);F_LOCK,lockf(fd,=retval
0;=errno

*/filetheofendthe
topositioncurrentthefromfdhandlefileonlockaRequest/*

errno

F_SETLKW
F_SETLKF_TLOCK

F_TLOCKlockf

F_WRLCK
fcntl

EINVAL

F_TESTF_TLOCK
EACCES

EBADF

errnolockf

F_ULOCK
F_ULOCK

EACCES
errnoF_TLOCK

F_LOCK

isxIf.tosetisandreturnedisinfinitynegativeazero,isxIf.xoflogarithmnaturalThe

.xoflogarithmnaturalthecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

above.describedasappropriately,setisandreturned,is-1error,Onreturned.iszerosuccess,On

obtained.becannotlocktheiferroranreturnwillwhich,ofinstead
usetoimplementationthecausewillUsingnot.orobtainedwaslocktheifdetermineto

valuereturnthetesttoandrequests,lockallwithfunctionusingbycodetowisethereforeisIt

).
requesttheuselocksall(i.e.locksexclusiveascodedareimplementationthisinrequestslockAll

supported.notiswhich
directory,alocktomadewasattemptAnOr:functions.implementedtheofonenotisfunctionParameter

locked.alreadyissectiontheandorisfunctionParameter

file.openvalidanotisfildesParameter

true:iscondition
associatedtheifvalueserrorfollowingthetosettingand-1returningfail,willfunctionThe

program.the
bycontrolledsectionslockedreleasewillfunctionThisfile.theofsectionafromlocksremoves

locked.alreadyissectiontheif
tosetand-1areturntofunctionthecausewillavailable.isresourcetheuntilwait

toprogramcallingthecausewillavailable.notisresourcetheiftakenactionthebyonlydiffer
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Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

log2

log1p

log10

EDOMerrnoNaNNaN+Inf
ERANGEerrno

x);log2(doubledouble

<math.h>#include

EDOMerrnoNaNNaN+Inf
ERANGEerrno

)x+log(1

x);log1p(doubledouble

<math.h>#include

EDOMerrnoNaNNaN+Inf
ERANGEerrno

x);log10(doubledouble

<math.h>#include

EDOMerrnoNaNNaN+Inf

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aorornegative
isxIf.tosetisandreturnedisinfinitynegativeazero,isxIf.xoflogarithmbase-2The

.xoflogarithmbase-2thecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aoror-1than
lessisxIf.tosetisandreturnedisinfinitynegativea-1,isxIf.x+1oflogarithmnaturalThe

.xofvaluessmallforthanaccuratemoreisIt.x+1oflogarithmnaturalthecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aorornegative
isxIf.tosetisandreturnedisinfinitynegativeazero,isxIf.xof10baselogarithmThe

.xoflogarithmbase-10thecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aorornegative
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Description

Syntax

NoteImplementation

Portability

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

lseek

lowvideo

longjmp

whence);intoffset,off_tfd,lseek(intoff_t

<unistd.h>#include

gppconio_init

lowvideo(void);void

<conio.h>#include

1);longjmp(j,
do_something();
return;

(setjmp(j))if
j;jmp_buf

setjmp

setjmp
setjmp

val);intenv,longjmp(jmp_bufvoid

<setjmp.h>#include

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

dim.betoscreentheonputcharactersnewanyCauses

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

one.bewillvaluereturn
thezero,isvalIfthere.processingresumesitwhenofvaluereturnthebewillvalaspassedvalueThe

indeterminate.
bewillelseallandpreserved,bewillcalledwaswhenregisterainvariableanysoregisters,CPU

allincludesstateThe).setjmpSee(byenvinstoredwasthatstateCPUatobackrevertsfunctionThis
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after

names.filelongaboutknowdon’tthatfunctionsDOSlegacyusedwhichprogram
abywrittenlastwasfiletheifidenticalbemightbyreturnedvaluestimethreethesupported,arenames

filelongwhenEven

Description

Syntax

Example

Portability

ValueReturn

lstat

st_blksize

st_size
st_size

st_atime
st_mtimest_atimelstat

lstat

st_mtimest_ctimest_atime

};
*/a:)=(0numberdriveThe/*st_rdev;dev_t

*/returnsgetuid()what/*st_uid;uid_t
bytes*/insizeblock/*st_blksize;blksize_t
*/bytesinfileofsize/*st_size;off_t

*/filesfor1orsubdirs,ofnumber+2/*st_nlink;nlink_t
*/writtenlastwasfilethethattime/*st_mtime;time_t
*/S_IRUSR/S_IWUSRandS_IF*-modefile/*st_mode;mode_t

*/identifieruniqueorclusterstarting/*st_ino;ino_t
*/returnsgetgid()what/*st_gid;gid_t

*/a:)=(0numberdriveThe/*st_dev;dev_t
*/creationfile’softime/*st_ctime;time_t

*/accesslastoftime/*st_atime;time_t
{statstruct

stat
lstat

*sbuf);statstruct*file,charlstat(constint

<sys/stat.h>#include

*/bytes12skip/*SEEK_CUR);12,lseek(fd,

errno

SEEK_END

SEEK_CUR

SEEK_SET

todefaultB:andA:drivesfloppyTheperformance.improvetovalue,defaultahasdrivessomeFor

value.unsignedan
asofvaluethetreatshouldyoufiles,largesupporttoneedsprogramyourifTherefore,2GB.thanlarger

arethatfilesforvolumesFAT32onoverflowwillitsotype,integer32-bitsignedanismemberThe

good).lookdoesn’twhichaccessed,lastwasit
createdbeenhavetoappearsfilethewheresituationtheprevent(tozeroisfilesystemthebyreturned

ofparttimetheifasvaluesamethetomemberthesetsofimplementation
DJGPPthetherefore,zero);tosetistime(theaccesslastfile’stheofdatethesupportonlyfilesystems

VFAT9XWindowsMost.

writtenlastwasfilethethattimethevalue:samethehavealltheyotherwise,9X);Windows
on(e.g.supportedarenamesfilelongwhenonlyvaluesdifferenthaveand,The

structure:thishassbuf

instead.
)statSee(uselink,symbolicaoftargettheaboutinformationgetTolink.symbolictheaboutinformation

returnsthenlink,symbolicaisfileIf.sbufinitstoresandfilefiletheofstatustheobtainsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onsetand-1orreturned,isoffsetnewThe

case.thisinnonpositive
usuallyisoffsetofvalueThefile.theofendthefrombytesoffsetpositionatomovedispointerfileThe

position.currentitstorelativebytesoffsetmovedispointerfileThe

specified.offsetthetomovedispointerfileThe

:whencetoaccordingfdhandleforpointerfilethemovesfunctionThis
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invented

Description

Syntax

NotesImplementation

Example

Portability

ValueReturn

mallinfo

mallinfo(void);mallinfostruct

<stdlib.h>#include

st_nlink

lstat
fsyncfflush

fstatlstat
lstat

statstruct_djstat_flags

go32-v2

st_dev

lstatfstatstat

st_inode

/dev/nullcondrive

lstat
lstat

directory\n");printf("is
(S_ISDIR(s.st_mode))if

&s);lstat("data.txt",
s;statstruct

errno

lstatstatstruct

work.stillwilltree,directorythe
oftraversalrecursiveoptimizetothisondependthatUnixforwrittenprogramsthatsoisThis2.plussubdirectories

ofnumbertheisitdirectories,Fordirectories.thanotherfilesfor1alwaysislinksofnumberThe8.

.
callingbeforedisk,thetodatafile’stheallflushOSthemaketoandcallcanyouAlternatively,

open.isfilethewhile)fstatSee(Useclosed.isfiletheafterdatacorrectreturnonlywill
becauseto,writtenbeenhasandopeniswhichfileaaboutinfoup-to-dateangettousedbenotshould7.

application.theby
neededareoffieldshard-to-getwhatcontrols)_djstat_flagsSee(variableThe6.

1-Jan-1980.as
reportedisitotherwise,available;that’sifentry,labelvolumethefromtakenisdirectoriesrootforstampTime5.

names.filelongthestoretousedspaceadditionalforaccountsdirectorythe
ofsizereportedthe9X),Windowsas(suchAPILFNthesupportthatfilesystemsFATOnentry).directoryofsize

(thebytes32bymultipliedentries)‘..’and‘.’(sansfilesitsofnumbertheasreportedisdirectoriesofSize4.

.byrunorexecutables)
.exeand.dll.com,files,(batchpromptDOSthefromexecutedbecanwhichfilesdirectories,forsetisbit

EXECUTEsystem).orhiddenread-only,isfilethe(unlessusertheforonlysetisbitmodeaccessWRITEThe3.

.)ofvaluetheinclude
shouldidentityforfilescomparingandnumbering,inodeindependentownitshasfilesystemeachsinceinode,
inventedsamethegetwillletter,drivetheforbutidenticalarenameswhosefilestwothat(Notecalls.function

and,betweenconsistentbetoguaranteedisinodethefiles/directoriesnon-emptylocal,for
onlyandDOS,plainononlyHowever,file.localanyofnumberclusterrealanyfromdifferentbealsowillinode

inventedThisunique).isit(thusnumberinodesamethegetwillfilesdifferenttwonothatguaranteeswhichwaya
inbewillfieldtheetc.)drives,networkedon9X,Windowsonfilesfiles,(emptyinaccessible

isnumberclusterstartingwhosefilesFornumber.inodeitsasservesfileaofnumberclusterstartingThe2.

-2.asreturnedisitNetware,Novell
bynetworkeddrivesFor-1.asreturnedisothersand,(likedevicescharacterforThe1.

DJGPP.inbehaviorstospecificpointsobscuretheofsomedescribenotes
followingThenightmare.implementationanisDOSunderfunctionUnix-compatible100%aSupplying

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set).(andfailureonnonzerosuccess,onZero

._djstat_flags
Seeindescribedasneed,doesn’tapplicationyourmemberstheofcomputationdisablecanyouslow,toois

andofuserheavyaisapplicationyourIfcompute.toexpensiveveryareofmembersSome

bytes.4096ofsizeblockatodefaultdrivesNetworkbytes.512ofsizeblocka
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Portability

ValueReturn
mallinfo

keepcost

malloc
fordblks

malloc

uordblks

NUMSMALLmalloc
fsmblks

usmblks

hblkhd
hblks

ordblks
smblks

NUMSMALL
malloc

smblks

malloc
ordblks

mallinfostruct
arenasbrk(0)malloc

sbrksbrk(0)
mallocsbrk

arena

};
keepcost;int
fordblks;int
uordblks;int
fsmblks;int
usmblks;int
hblkhd;int
hblks;int
smblks;int
ordblks;int
arena;int

{mallinfostruct

stdlib.hmallinfostruct

systems.UnixmanyonavailableisfunctionThis1.

Notes:

1)note(seeNoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

information.withfilledstructureThe

compatibility.forkeptzero,Always

list.freeitsinbymaintainedspaceheapfreeofamountThe

block.
allocatedeachininformationhiddenitsmaintaintobyusedblock)perbytes(8overheadsmall

theincludenotdoesThisapplication.thebyusedcurrentlyspaceheaptheinbytes,inspace,ofamountThe

blocks.smallfreeinbytesinspaceofamountthegivescase,thatInvalue.non-zero
atodefinedwithcompiledwasofonlyNon-zeroblocks’’.‘‘smallfreeinspaceThe

implementation.DJGPPtheinzeroalwaysisThisuse.inarethatblocks’’‘‘smallinbytes)(inspaceThe

systems.otherwithcompatibilityforkeptzero,Always

).ofvaluetheinincludedareblockssmallallocated(theblockssmallfreeof
numberthereturnsmembertheactivated,isoptionthisIfpool.specialafromquicklyallocations

smallserveswhichalgorithmoptionalanactivatessoDoingvalue.non-zeroatodefined
symbolthewithcompiledwasunlesszero,normallyisThisblocks’’.‘‘smallofnumberThe

.bymaintainedblocksfreeandallocatedofnumbertotaltheblocks’’:‘‘ordinaryofnumberThe

MS-Windows).
on(happensregionsnon-contiguousinmemoryallocateshostDPMIthewhen

ofmemberthethanlargermuchbemightofresulttheparticular,Inrequired.as
tothempassesandthemsubdividesthenandchunkslargeinmemoryallocatessince,

assamethenotisthisthatNote.tobyhandedbytes,inspace,ofamounttotalThe

are:memberswhose

follows:asbydefinedisstructureTheusage.heaptrackingandallocation
memorydynamicdebuggingforusedbetointendedisItusage.spaceheapaboutinformationreturnsfunctionThis
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not

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

functionshookmalloc

malloc

sbrk
malloc

__libc_malloc_fail_hook

*)block->size)(BLOCK+4+*)block*)((char
*(size_t

malloc

__libc_malloc_hook

NULLNULL

malloc

malloc

size);size_t*block,(*__libc_realloc_hook)(voidvoid
(*__libc_free_null_hook)(void);void

*block);(*__libc_free_hook)(voidvoid
size);(*__libc_malloc_fail_hook)(size_tvoid

*block);voidsize,(*__libc_malloc_hook)(size_tvoid

<libc/malloc.h>#include
<stdlib.h>#include

*)malloc(100);(char=*cchar

NULL

src/libc/ansi/stdlib/fmalloc.cdjlsr*.zip

free

size);*malloc(size_tvoid

<stdlib.h>#include

info.arena);bytes\n",%dsize:heapprintf("Total
info.uordblks);+info.usmblks

bytes\n",%duse:inprintf("Memory

mallinfo();=infomallinfostruct

size.allocationrequestedtheissize.frommemoryadditional
obtaintofailedalsoandrequest,asatisfytoenoughlargeblockfreeafindtofailedifCalled

size.block’stheofcopysecondthegives
Thus,end.buffer’stheafterimmediatelyrecordedissizeblock’stheofcopyadditional

Anbuffer.theofsizeactualtherecordtousedarebytes4theseapplication;thetoreturnwill
thatpointerthebeforebytes4iswhichallocated,wasthatblockthetopointeraisblocklarger).be

maywhichbuffer,allocatedtheofsizeactualthe(applicationthebyrequestedsizetheissizerequest.
allocationantoresponseinapplicationthetoreturnedbetoaboutismemoryofchunkabeforejustCalled

value.atoinitializedarethemofalldefault,by;non-isitifcalledonlyiscallback
Eachpoints.strategicatlibrarythebycalledbewillwhichfunctionscallbackdefinetousedbecanhooksThese

etc.,byallocatednotwerewhichbuffersfreetoattemptsorbuffersallocatedoflimitsthebeyondwrites
thatcodeleaks,memoryfindtoablebetoorderinapplication,thebyfreedandallocatedismemorywhennotified

betoneedtypicallypackagesSuchpackages.debuggingcustombuildingforprovidedarehooksThese

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

request.thesatisfytomemoryfreeenoughisn’tthereiformemory,allocatedthetopointerA

.filethein)(sourceslibcthe
inavailableisversionefficientlessbutfasterAusage.memoryreducetodesignedismallocofversionthisNote:

).freeSee(withheapthetoreturnedbemustmemoryThislength.
inbytessizeisthatobjectanyholdtoenoughlargeheapthefrommemoryofchunkaallocatesfunctionThis
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application.thedownslowsignificantlymaythisWarning:

additionin

Description

Syntax

Portability

malloc_debug

MALLOC_DEBUG
MALLOC_DEBUG

sbrk
malloc_debug

NULLfree

NULLmalloc

malloc_verify

malloc_verifyfree
malloc_verify

freemalloc_verify

malloc_debug

reallocfreemalloc

level);malloc_debug(intint

<stdlib.h>#include

__libc_free_hooknext__libc_malloc_hook
next

size
freemallocBLOCK

reallocmallocfree

free
realloc

__libc_realloc_hook

freeNULL

freeNULL
__libc_free_null_hook

free
__libc_free_hook

ofnumbermaximumtheaslargeasbeonlyshouldofvalue(Thetrack.toablebetowant
youblocksofnumbermaximumthetovariableenvironmentthesettingbyneedsyourtosizethe

tailorcanYoublocks.allocatedthousand100recordtoenoughiswhich400KB,defaultbyisstoragethisallocate
tousedsizeThefixed.issizeitsand,tocalldirectaviaallocatedisstoragethisproblems,reentrancyavoid

Touse.inblocksrecordingforstorageallocatesitargument,positiveawithcalledfirstisWhen

reported.alsoareargumentanaspointerawithtocallsbut3,levelLike
4Level

printed.
iseffectthattomessageaexhausted,isrecordedareblocksallocatedwherestoragetheifAlso,error.

standardtoreportedarerequest)asatisfycannotitbecausereturnswhen(i.e.allocations
failedaddition,Indetected.iscorruptionheapawheneverabortedisprogramthethatexcept2,levelLike

3Level

functions.allocationmemorythetocallevery
on)calling(byverifiedisheapentiretheofconsistencytheadditioninbut1,levelLike

2Level

info.debuggingextrarecordwhichfunctionsspecialcalling
ofoverheadadditionaltodueextentsometoallocationmemorydownslowslevelThisinformation.pertinent

otherandblockoffendingtheofsizeandaddresswithstream,errorstandardthetomessagesdiagnostic
printsit,bydetectedareerrorsIfd.yetnotwereblockstheseifevencorruption,

forthemtestcanwherestructure,specialainrecordedisblocksallocatedtheofoneEach
1Level

first.disitunless
bycheckedbecannoteffectinwas0levelwhileallocatedwaswhichapplicationthebyuseinMemory

called.neverwasifdotheyasbehavefunctionsallocationmemorythechecking;No
0Level

follows:asinterpretedislevelargumentTheinternally.themcallwhichfunctionsalland
,,,tocallssubsequentduringreportinganddiagnosiserroroflevelthesetsfunctionThis

DJGPP.tospecificarehooksThese

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

cannot.butmember,theusecan
thatmeansThislist.freetheofpartarethatblocksallinvalidismemberThevalid).beto

guaranteedalsoisend,buffer’sthebeyondrecordedsize,theofcopyadditional(theisvalidbetoguaranteed
alwaysiswhichmemberonlyTheheap.themaintaintoandbyusedistypedataThe

them.)callswhenandifandbycalledbewillwhichhooksotherthe
tocalledishook(Thisapplication.thebyrequestedsizenewtheissizebuffer.userthebefore

maintainedinformationsizetheofbeginningthetopointeraisiti.e.application,thebytopassed
addressthebeforebytes4pointeraisblockreallocation.actualthebefore,toentryatCalled

.inpointerslikedon’tlibrarieswhosecompilers
oldtoportablebetoneedsprogramyourifcasessuchcatchtowantmightyoubuteffect,nohaveshould

andallowedisthisthatrulesspecificallyCANSI.topassedispointerawheneverCalled

buffer.userthebeforemaintainedinformationsizetheofbeginningthetopointeraisiti.e.application,the
bytopassedaddressthebeforebytes4pointeraisblockfreed.betoaboutisbufferawhenCalled
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Portability
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Description

Syntax

Example

Portability

ValueReturn

mallocmap

malloc_verify

mallocmap(void);void

<stdlib.h>#include

detected!\n");corruption("Heapprintf
0)==(malloc_verify()if

malloc_verify

malloc

next
freemalloc

freemalloc
malloc

malloc_verify(void);int

<stdlib.h>#include

malloc_verify();
...
malloc_debug(2);

malloc_debug

freemalloc

systems.UnixmanyonavailableisfunctionThis1.

Notes:

1)note(seeNoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failed.teststheofsomeofzeroortests,allpassesheaptheif1returns
level),diagnosticscurrenttheondepends(thisrunfunction’stheduringabortedisn’tprogramtheIf

details.thefor,malloc_debugSeeaborted.bemayprogramtheorreported,becan
blocktheexample,for:leveldiagnosticsmalloccurrenttheondependsfoundisblockbadawhenhappensWhat

storage.)alignedproperlyareturnsalwayssincecorrupted,probablyarepointers(Unaligned
alignment.theandlimit),segmentdatatheand0x1000(betweenpointersvalidforlimitsagainstthemchecking

andlistlinkedtheinpointerstheallchasingbyvalidatedadditionallyarelistfreetheonblocksThe
.andbyitinrecordedinformationbookkeepinghiddentheofconsistencyforcheckedisblockEach

list.freeinternaltheinandbymaintainedblocksfreetheallalsoandapplication,thetohanded
andbyallocatedblockstheallscansItcorrupted.beenhasheaptheifdeterminetoattemptsfunctionThis

systems.UnixmanyonavailableisfunctionThis1.

Notes:

1)note(seeNoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0.isleveldefaultThelevel.diagnosticerrorpreviousthereturns

.orcallyoutimeeachuseinblocksrecordedoflistthesearchtoneedscode
debuggingthesincevalue,non-zeroatosetisleveldiagnosticthewhenexperienceprogramyourwillslow-down

morethesize,storagethislargerthethatNoteallocation.)anotherforreusedbecancellitsandstoragethis
fromremovedisitfreed,isbufferawhenbecausetime,givenanyatuseinbetoexpectediswhichallocations
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ValueReturn

Description

Syntax

Portability

ValueReturn

matherr

math_errhandling

_SVID_libm.amatherr
matherr

matherr
SIGFPESIGFPE

_XOPEN_
_SVID__fdlib_version-lm

matherr

*exc);exceptionmatherr(structint

_SVID_;=_fdlib_versionfdversionenum

<libm/math.h>#include

perror("myprogram");
MATH_ERRNO)&(math_errhandlingif

errno

MATH_ERREXCEPTmath_errhandling

errnoMATH_ERRNOmath_errhandling

math_errhandling

<math.h>#include

malloc
malloc_debug

willversion(thezeroreturnsandnothingdoes,withsupplied,ofversiondefaultThe
detected.isexceptionnumericalawhencallwillfunctionmatheverymet,areconditionsabovetheIf

time.runatexceptionsFPunmaskthatprogramstoonlyappliesconsiderationthissostartup,atexceptionsFP
allmasklaterand2.02versionsDJGPP.calltochanceagetsitbeforeterminatedbewillprogramyour

andgeneratewillexceptionssomeelseor),signalSee(signalforhandlerainstallor)_control87
See(wordcontrolx87theinexceptionOperationInvalidthemasktoneedalsoYou).libmSee(

oreithertosetisvariableglobaltheifcalledbeonlywilland),with(linklibrary
mathalternatetheinsupportedonlyisItfunctions.librarymathinerrorsforhandleruser-definableais

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

available.aremethodsreportingerrorfloating-pointWhich

.
usingerrorsreportingsupportsonlyDJGPPCurrentlyreporting.errorofmethodsbothsupportmaylibraryThe

‘‘exceptions’’.raisingbyreportedareerrorsthenset,bitthereturnsIf

).errnoSee(usingreportedareerrorsthenset,bitthereturnsIf

library.Ctheby
usedmethodsreportingerrorfloating-pointthedescribingexpressionintegerantoevaluates

systems.UnixmanyonavailableisfunctionThis1.

Notes:

1)note(seeNoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.byrecordednotareblocksallocatedtheotherwisesince),malloc_debug
See(tocallabyvaluenon-zeroatosetwasleveldiagnostictheifprintedbeonlywillusein

Blocksblocks).freeofvariantsaretwo(thesewellasprintedaretheyavailable,areblockssmalltheandreasons)
performanceforcachedblockfreespecial(asloptheIfuse.inorfreeisitwhetherindicationanaswellas

printed,aresizeandaddressitsblock,eachForoutput.standardtostorageheaptheofmapaprintsfunctionThis
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*/abortandmessageprint*
exceptions,singordomainotherall/*

SING:case
*/THROUGHFALL/*}

*/errnosetdon’tmessage,nosilent:be/*1;return
sqrt(-x->arg1);=x->retval

{"sqrt"))(!strcmp(x->name,if
*/NaNnotsqrt(-arg1),returntosqrtchange/*

DOMAIN:case
{(x->type)switch

{
*x)exceptionstructmatherr(registerint

<libm/math.h>#include

errnomatherr
errno_XOPEN__SVID_

_SVID_matherr

matherr

matherr
retval

arg2arg2arg1
name

<libm/math.h>

sin(10e100)
TLOSS

exp(-10000)
UNDERFLOW

exp(10000)
OVERFLOW

log(0)
SING

log(-1)
DOMAIN

type

};
retval;arg2,arg1,double

*name;char
type;int

{exceptionstruct

<libm/math.h>matherr

matherr

errno

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

unchanged.leftisandprintedismessageerrornonon-zero,returns
Ifvalue.appropriateantosetisandunderandtype,exceptiontheandfunction

theofnametheincludeswhichprintedismessageerroranversionunderzero,returnsIf

handled.wasexceptiontheifnon-zeroorexception,thehandlecouldn’titifzeroreturnshould

value.differentareturntoitchangecanfunction;librarymaththeby
returnedbewillthatvaluedefaultthetosetismemberTheargument).singleaacceptsonlyfunctionthe

ifundefinedis(calledwasfunctionthewhichwithargumentstheofvaluestheareandmembers
Theexception.thegeneratedwhichfunctiontheofnametheisthatstringthetopointsmemberThe

.ondefinedarecodesThese

.inlikedigits,significantalllosesresultThe

.inlikeunderflow,causesresultThe

.inlikeoverflow,causesresultThe

).(e.g.,singularityainresultwouldArgument(s)

).(e.g.,domainfunctionvalidtheoutsideareArgument(s)

following:
theofonebecanItoccured.hasthatexceptionoftypethedescribingcodeintegeranismemberThe

this:
likeondefinedstructureatopointeraiswhichexcargumentsingleawithcalledis

program.yourinofversionownyourincludeshouldyoucases,suchInetc.
code,applicationthetoreturnedareresultsmeaningfulthatsoproceduresbackuptobackfalltowantmightprogram

fault-tolerantabox;dialogauppoporwindow,particularatogotomessageerrorthewantmightenvironment
windowedainrunswhichprograminteractiveanexample,Forcases.someininappropriateisbehaviordefaultThis

).setandstreamerrorstandardthetomessageerroranprintthen
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mbtowc

mbstowcs

mblen

n);size_t*s,charconst*pwc,mbtowc(wchar_tint

<stdlib.h>#include

sizeof(wbuf)/sizeof(wchar_t));string,mbtowcs(wbuf,=wlenint

n);size_t*s,charconst*wcs,mbstowcs(wchar_tsize_t

<stdlib.h>#include

n;+=string
INT_MAX);mblen(string,=nint

NULL

n);size_t*s,charmblen(constint

<stdlib.h>#include

}
*/proceduredefaultexecuteexceptions,otherall/*0;return

}
break;
abort();

x->name);%s\n",inexception"domainfprintf(stderr,

notispwcIfchecked.arecharactersnmostAtcharacter.wideatosinsequencemultibytefirsttheConvert

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stored.characterswideofnumberThe

characters.widenthanmorenobewillresultThestring.characterwideatostringmultibyteaConverts

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

character.multibytenextthecomprisethatcharactersofnumberThe

reset.isstateshiftinternalthe,issIf

checked.arecharactersn
thanmoreNocharacter.multibytenexttheupmakethatsstringofcharactersofnumberthereturnsfunctionThis
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memalign

_media_type

alignment);size_tsize,*memalign(size_tvoid

<stdlib.h>#include

}
exit(0);

}
drive.\n");removablea(probably)isprintf("C:

{
else
}

drive.\n");harda(probably)isprintf("C:
{

))1+’A’-’C’_media_type(if(

{
main(void)int

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

_media_type

);driveintconst_media_type(int

<dos.h>#include

strlen(string));string,mbtowc(&wc,+=string

NULL

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1removable.isitif0disk,fixedaisdrivetheif1

call.thiswithyoufoolmight
thesesincedisk,RAMaorCD-ROMaisn’tdrivethesureareyouaftercalledbeonlyshould

removable.orfixedisdrive)default==0etc.,B:,==2A:,==(1drivenumberdriveifchecksfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

sequence.multibytethebyusedcharactersofnumberThe

reset.isstateshiftinternalthenull,issIfthere.storedisresultthe,
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memchr

memccpy

NULL

num);size_tch,int*string,void*memchr(constvoid

<string.h>#include

path\n");indirectoryexplicitprintf("No
else

dest);%s\n",ispathindirectoryfirstprintf("The
80))’\\’,inpbuf,(memccpy(dest,if

sizeof(dest));0,memset(dest,
gets(inpbuf);
fflush(stdout);

");path:aprintf("Enter

dest[81];inpbuf[256],char

NULL

nbytes)size_tch,int*from,voidconst*to,memccpy(void*void

<string.h>#include

4);*1024memalign(1024,=*pagechar

malloc

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.wasn’titiformatch,firstthetopointerA

.chofoccurencefirsttheforlooking,stringatstartingbytesnumsearchesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.fromofcharacters
nbytesfirsttheinfoundnotwaschifpointeraor,toinchofcopytheaftercharacterthetopointerA

overlap.notshouldbuffersThefirst.comeswhichevercopied,beenhavecharactersnbytesafterorcopied,beenhas
chcharacterofoccurrencefirsttheafterstopping,tointofromareamemoryfromcharacterscopiesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

memory.ofblockallocatednewlyatopointerA

2.ofpowera
bemustalignment.alignmentofmultipleaispointerreturnedtheexcept)mallocSee(likeisfunctionThis
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memicmp

memcpy

memcmp

num);size_t*s2,voidconst*s1,voidmemicmp(constint

<string.h>#include

BUF_MAX);temp_buffer,memcpy(buffer,

memmove

num);int*src,voidconst*dest,*memcpy(voidvoid

<string.h>#include

num);size_t*s2,voidconst*s1,voidmemcmp(constint

<string.h>#include

do_slash();
strlen(path))’/’,(memchr(path,if

case.disregardingbytes,numfor,s2ands1atmemory,ofregionstwocomparesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

dest

.memmoveSeeinstead.useregions,overlappingcopytoneedyouifoverlap;
don’tregionsdestinationandsourcethethatassumesIt.desttosourcefrombytesnumcopiesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

s2<s1
negative

s2>s1
positive

s2==s1
zero

bytes.numfor,s2ands1atmemory,ofregionstwocomparesfunctionThis
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mkdir

memset

memmove

sizeof(t));0,memset(&t,
t;tmstruct

memsetint

num);size_tch,int*buffer,*memset(voidvoid

<string.h>#include

99);buf+1,memmove(buf,
99);buf,memmove(buf+1,

num);int*source,voidconst*dest,*memmove(voidvoid

<string.h>#include

do_include();
*/etc.’-include’or’-I’/*0)==2)"-i",(memicmp(arg,if

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

buffer

.bufferfilltobyteleast-significantitsusesonlyprototype,theindeclaredischalthoughthat,Note

zero.like
value,knownatoobjectsinitializetousedoftenisThis.bufferatstarting,chofcopiesnumstoresfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

dest

destination.thetowritingbychangedisbytethatbeforereadalwaysissourcetheoverlap,
regionstwotheifthatwayasuchindoneiscopyThe.desttosourcefrombytesnumcopiesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

"order".indicatessignthedifferent,ifnonzerosame,thethey’reifZero
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mkstemp

mknod

mkfifo

EACCESerrnoEEXIST
errnomknodfstatstat

mknod

dev);dev_tmode,mode_t*path,charmknod(constint

<sys/stat.h>#include

mode);mode_t*path,charmkfifo(constint

<sys/stat.h>#include

S_IWUSR);mkdir("/usr/tmp",

S_IWUSRS_IWUSR

mode);mode_t*path,charmkdir(constint

<sys/stat.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.on-1success,onZero

device.characteraspecifynotdoesmodeifignoredisdevargumentThe

.tosetisreturnedis-1cases,otherallIn.
tosetsand-1returns,devtoequalisorbyreturnedasspecificationdeviceits

andexistspathbygivenisnamewhosedevicetheifanddevice,characteraspecifiesmodeIfname.itsaspath
usingfileacreatesfile,regularaspecifiesmodeIfUnix.fromportinginassisttoprovidedisfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

condition.erroranreturnsalwaysItUnix.fromportinginassisttoonlyprovidedisfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerocreated,wassubdirectorytheifZero

not.doprogramssomebut
directories,ofbitread-onlytheignoresitselfDOSthatNoteset.bitattributeread-onlywithcreatedisdirectorythe

,modeinsetisIfMS-DOS.underignoredareargumentmodetheinexceptbitstheAll

subdirectory.acreatesfunctionThis
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mktime

mktemp

*tptr);tmmktime(structtime_t

<time.h>#include

}

"w");fopen(template,=*qFILE
{

NULL)!=(mktemp(template)if
"/tmp/ccXXXXXX";=template[]char

NULL

X
X

XXXXXXX

*template);*mktemp(charchar

<stdio.h>#include

mkstemp(path);=fdint
"/tmp/ccXXXXXX");strcpy(path,

path[100];char

X
X

XXXXXXX

*template);mkstemp(charint

<stdio.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isfilenameresultingtheOtherwisereturned.ischosen,becannotnameuniqueaIf

’s.thebeforecharactersadditionaltwohaveonlycanyoudot,a
byreplacedget’stheofnonesinceandname,filetheforcharacterseighttolimitedisMS-DOSsincethatNote

file.nonexistinganamesnamefileresultingthethatsuchcharactersof
setawiththereplacesfunctionThischaracters.trailingsixwithendsthatspecificationfileaistemplate

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

descriptor.fileopenThe

place.inmodifiedbewillgiveyoupaththethatalsoNote

’s.thebeforecharactersadditionaltwohaveonlycanyoudot,a
byreplacedget’stheofnonesinceandname,filetheforcharacterseighttolimitedisMS-DOSsincethatNote

file.thisaccesscanprocessothernothatguaranteeswhich
wayainfiletheopensandcreatesthenItfile.nonexistinganamesnamefileresultingthethatsuchcharactersof

setawiththereplacesfunctionThischaracters.trailingsixwithendsthatspecificationfileaistemplate
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modfl

modf

modfl

*pint);doublelongx,doublemodfl(longdoublelong

<math.h>#include

EDOMerrno
NaNInf

modf

*pint);doublex,modf(doubledouble

<math.h>#include

TZzoneinfo
mktimetm_isdst

};
*/abbreviationtimezone/*tm_zone;*char

*/secondsinGMTfromoffset/*tm_gmtoff;long
*/flagTimeSavingsDaylight/*tm_isdst;int
*/[0-365]1Januarysincedays/*tm_yday;int

*/[0-6]Sundaysincedays/*tm_wday;int
*/1900sinceyears/*tm_year;int

*/[0-11]Januarysincemonths/*tm_mon;int
*/[1-31]monththeofday/*tm_mday;int

*/[0-23]midnightsincehours/*tm_hour;int
*/[0-59]hourtheafterminutes/*tm_min;int
*/[0-60]minutetheafterseconds/*tm_sec;int

{tmstruct

tmstruct

returns.it
whichportion,fractionalremainingtheand)*pintinstoresit(whichportionintegeritsintoxdownbreaks

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisand,xofvaluetheas
sametheis*pintinstoredportionintegerthezero,isvaluereturnthe,orisxIfportion.fractionalThe

zero.positiveaispartintegerthe
casewhichinzero,negativeaisxifexcept,xassignsamethehaveportionsfractionalandintegerBothreturns.

itwhichportion,fractionalremainingtheand)*pintinstoresit(whichportionintegeritsintoxdownbreaks

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

format.thatindescribedbecannottptrintimetheif-1ortime,resultingThe

area.geographicalyourtocorrespondswhichdirectorythatinfilea
tovariableenvironmentthesetyouthatrequiresThisinstallation.DJGPPmainyourofsubdirectory

theinbasedatatheusingflagDSTthecomputetocausewillwhich-1,tomember
theset,tptrofcontentsthebyspecifiedmomenttheateffectinissavingdaylightwhetherknowdon’tyouIf

follows:asisaoflayoutThe.tptroffieldsthenormalizeto
attemptsalsoIt1/1/1970.GMT00:00:00sincesecondsofnumbertheintostructuretimeaconvertsfunctionThis
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_mono_printf

_mono_clear

moncontrol

...);*fmt,char_mono_printf(constvoid

<sys/mono.h>#include

_mono_clear(void);void

<sys/mono.h>#include

moncontrol(1);
*/profiling.Resume/*

...
moncontrol(0);

*/profiling.Stop/*
...

long)my_func_end);(unsignedlong)my_func,monstartup((unsigned
*/function.oneonlyProfile/*

my_func_end();voidextern
my_func();voidextern

moncontrol

gmon.out

moncontrol-pg
EIP

moncontrol
monstartup-pg

mode);(intmoncontrolint

<sys/gmon.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

monitor.monochrometheClears

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

on.wasitifnon-zerooff,turnedwasitifzeroprofiling:ofstatepreviousthereturns

off.oronisprofiling
whetherofregardlesstime,exitprogramatfilethetowrittenalwaysisoutputprofilingthethatNote

argument.non-zeroawithcalldata,profileofcollectionresumeTocalled.waswithcompiled
functioneachtimesmanyhowcountswhichcodethedisablesandvalues)(counterprogramthesampleto

usedtimerthestopsthis;modeargumentzeroawithcallcounts,callfunctionandtickshistogramof
collectionthestopTo).monstartupSee(callediswhenorstarts,optionthewithlinkedprogram

awhenbeginsProfilingrun.programtheduringinformationprofilingofcollectioncontroltoallowsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

portion.fractionalThe
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movedata

monstartup

_mono_putc

moncontrol

monstartup
-pg

monstartup
-pg-pg

EIP
-pggprof

moncontrol
monstartup

highpc);longunsignedlowpc,long(unsignedmonstartupint

<sys/gmon.h>#include

c);_mono_putc(intvoid

<sys/mono.h>#include

.moncontrolSee

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnon-zerosuccess,onZero

on.
andoffprofilingturnto)moncontrolSee(usecanYoufunction.thisfromreturnonbeginsProfiling

requested.
israngeaddressdifferentaifresizedbecannotwhichstructuresdatainternalsomeupsetsbecauseis

Thisit.)calledalreadycodestartupthesincefails,alwaysfunctionthis,withlinkedprogramainparticular,(In
indication.failureareturnandnothingdowillcallsfurtheranyeffect;anhasfunctionthistocallfirsttheOnly

address.segmentcodehighestthetopointentryprogram’sthefromprogram,theinaddressesexecutableof
rangeentirethespanwhichargumentswithcodestartupthebyautomaticallycalledislinking,during

usedIfswitch.linkerthewithlinkednotwaswhichprogramabycalledbeshouldfunctionThis

range.specifiedtheinfunctionsthealloftimeexecutionmeasurewillticktimerthebytriggeredsamplingbut
option,thewithcompiledrangethisinfunctionsincludeonlywillutilitythebyprintedgraphcallThe

profiling.startto)moncontrolSee(functionthe
callsthenandtime,exitprogramatwrittenandgatheredbetodataprofilingtheforarranges.highpc

belowjustishighesttheandlowpcbygivenisaddresslowestthesampled:betoisthatrangeaddressthespecify
argumentsTheaddresses.ofrangespecificaforinformationprofilingcollectselectivelytoallowsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

monitor.monochromethetocharactersingleaPrints

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

monitor.monochromethetoprintsbut,printfSeeLike
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movedataw

movedatal

movedatab

size_t);unsigned,unsigned,unsigned,_movedatal(unsigned,void

<sys/movedata.h>#include

size_t);unsigned,unsigned,unsigned,_movedatab(unsigned,void

<sys/movedata.h>#include

2);*ScreenCols()
ScreenCols()*(ScreenRows()-1)*2,+0xb8000_dos_ds,
(unsigned)blank_row_buf,movedata(_my_ds(),

*/rowlastfill/*
2);*(ScreenRows()-1)*ScreenCols()

0xb8000,_dos_ds,
ScreenCols()*2,+0xb8000movedata(_dos_ds,

*/screenscroll/*
blank_row_buf[ScreenCols()];short

offsetsegment
(unsigned)&something

_dos_ds_go32_info_block.selector_for_linear_memory_my_ds

length);size_t
dest_offset,unsigneddest_selector,unsigned

source_offset,unsignedsource_selector,movedata(unsignedvoid

<sys/movedata.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

bytes.nottransfers,ofcountaiscounttheandtransfers,32-bitalwaysaretransfersallbut,movedataSeelikeJust

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

transfers.8-bitalwaysaretransfersallbut,movedataSeelikeJust

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

0xb8000.offsetatisbufferscreentextcolortheexample,
For.*16+aspairsegment/offsettraditionalafromcomputedbecanwhichmemory,theof

addressphysicaltheisoffsetthearea,memoryconventionaltheforisselectortheIf).
(likebufferaofaddressthetocorrespondsoffsetthisarea,dataprogram’stheforisselectortheIfoffsets.

linearareoffsetsThe)._go32_info_blockSee,_my_dsSee(functionsgo32.h)fileincludetheindefinediswhich
,just(orandthebyobtainedbe
canthatselectorsmodeprotectedareTheyDOS.inlikevaluessegmentarepassedselectorsThewell.aseach

amongandmemory,linearandconventionalbetweeninformationtransferdirectlytocallertheallowsfunctionThis
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mprotect

movetext

prot);intlen,size_t*addr,mprotect(voidint

<sys/mman.h>#include
<sys/types.h>#include

gppconio_init

_desttop);int_destleft,int
_bottom,int_right,int_top,int_left,movetext(intint

<conio.h>#include

size_t);unsigned,unsigned,unsigned,_movedataw(unsigned,void

<sys/movedata.h>#include

set.benotcouldpagestheallif-1valuetheandsuccessfulif0returnsfunctionThe

blocks.memoryV0.9on
extensionsV1.0someprovidewhichhostsDPMIonsupportedonlyisfunctionThisaccess).read(implieswritten

becanRegionPROT_WRITEPROT_WRITE).withor’edbe(canreadbecanRegionPROT_READignored).
isor’ed(iftouchedbenotcanRegionPROT_NONEvalues:thewithspecifiedispageeachforprotprotectionThe

4096.
ofmultiplesbeshouldlenandaddrsochanged,bewillregiontheinpagesAllboundaries.4Kbyteonaligned

(pages)regions4KbyteinoccursProtectionregion.memoryaofprotectionaccessthemodifiesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onzerosuccess,on1

screen.theontextofblockaMoves

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

bytes.nottransfers,ofcountaiscounttheandtransfers,16-bitalwaysaretransfersallbut,movedataSeelikeJust
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_my_ss

_my_ds

_my_cs

SS

SS

_my_ss();shortunsigned

<sys/segments.h>#include

DS

DS

_my_ds();shortunsigned

<sys/segments.h>#include

CS

CS

_my_cs();shortunsigned

<sys/segments.h>#include

*/exceptions*
generatenotpointersNULLLet/*mprotect(NULL,4096,PROT_WRITE);

mprotect(guard_area,4096,PROT_NONE);
mprotect(readonly_buffer,8192,PROT_READ);

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

such.andvectorsinterruptupsettingforusefulisThis.currenttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

such.andvectorsinterruptupsettingforusefulisThis.currenttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

such.andvectorsinterruptupsettingforusefulisThis.currenttheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Syntax

Example

Portability

ValueReturn

Description

Syntax

nanl

nanf

nanl

*tagp);charnanl(constdoublelong

<math.h>#include

nanf("0x1234");=ffloat

nanf

*tagp);charnanf(constfloat

<math.h>#include

nan("0x1234");=ddouble

nan

*tagp);charnan(constdouble

<math.h>#include

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

NaNs.quietsupportsDJGPPreturned.iszerosupported,notareNaNsquietIf

NaN.quietThe

.tagpbyindicatedcontentswithNaNquietareturns

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

NaNs.quietsupportsDJGPPreturned.iszerosupported,notareNaNsquietIf

NaN.quietThe

.tagpbyindicatedcontentswithNaNquietareturns

C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

NaNs.quietsupportsDJGPPreturned.iszerosupported,notareNaNsquietIf

NaN.quietThe

.tagpbyindicatedcontentswithNaNquietareturns
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Portability

Description

Syntax

Portability

ValueReturn

Description

Syntax

ntohl

nosound

normvideo

nice

val);longntohl(unsignedlongunsigned

<netinet/in.h>#include

nosound(void);void

<pc.h>#include

gppconio_init

normvideo(void);void

<conio.h>#include

_increment);nice(intint

<unistd.h>#include

nanl("0x1234");=lddoublelong

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

speaker.PCtheDisable

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

started.programthebeforewasitwhattoattributetexttheResets

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.nicenewThe

only.compatibilityUnixforProvidedprocess.theofprioritytheAdjusts
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Description

open

ntohs

O_TRUNC

O_CREAT

O_RDWR

O_WRONLY

O_RDONLY

*/);permissionsint/*,modeint*file,charopen(constint

*/definitionsmodefor/*<sys/stat.h>#include
<fcntl.h>#include

ntohs(tcp.port);=port

val);shortntohs(unsignedshortunsigned

<netinet/in.h>#include

ntohl(packet.ipaddr);=ip

bytes.zerototruncatedisitexist,doesfiletheIf

.creatSeecreated.isitexist,notdoesfiletheIf

writing.andreadingbothforopenedisfileThe

writing.foropenedisfileThe

reading.foropenedisfileThe

bits:followingtheofcombinationanyiswhich,modegiventheinfilenamedtheopensfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.host-orderThe

order.21toorder12fromswappedarebytesthethatmeansthis
processors,higherandi386theForshorts.formattedhosttoshortsformattednetworkfromconvertsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.host-orderThe

order.4321toorder1234fromswappedarebytesthethatmeansthis
processors,higherandi386theForlongs.formattedhosttolongsformattednetworkfromconvertsfunctionThis
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Ctrl-C

Ctrl-BreakCtrl-C

Example

Portability

ValueReturn

O_RDONLY|O_BINARY);open("/tmp/foo.dat",=qint

errno

readdiropendir
fchdiropen

writeread
open

__djgpp_share_flags

S_I*

S_IWUSR

S_IRUSR

_dos_open_dos_creatnew
_dos_creat_creatnew_creat

O_TEMPORARY

open
O_NOLINK

ELOOPerrnoopen
O_NOFOLLOW

fcntl

O_NOINHERIT

__djgpp_set_ctrl_c^C
SIGINT

SIGINTopen

O_BINARY

_fmode

O_TEXT

O_APPEND

openO_CREAT
openO_CREAT

O_EXCL

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.the
indicatetosetisandreturnedisnumbernegativeaerror,Onreturned.isdescriptorfilethesuccessful,If

programs.childbyinheritednotaredirectoriesfordescriptorsFileinstead.
functions)readdirSee(and)opendirSee(theusedirectory,aofcontentsthereadtowish

youIf).fchdirSee(usingdirectorieschangingsupporttoisdirectoriesopentoallowingforreason
principalThe).writeSee(usingwrittenor)readSee(usingreadbecannotdirectoriesparticular,

Indirectories.onoperationsfilePOSIXforsupportlimitedistherebut,usingdirectoriesopencanYou

.__djgpp_share_flagsSee.inflagsshare
theforvaluesdefaultindicatecanyouAnd.modeinfeature)specificDOS(aflagssharethespecifycanYou

ignored.bewilltheybutincluded,bemayvaluesOther

writable.isfileThe

MS-DOS.fortruealwaysisThisreadable.isfileThe

values:theseofcombinationany
bemaywhich,permissionsbyspecifiedpermissionsread/writethegivenbewillitcall,thisbycreatedisfiletheIf

expected.asdeletedbenotmayfileOtherwise.and,
,,,functionslow-levelthewithopenedbealsonotshouldfilethatNote

closed.areittoreferthatdescriptorsfileallwhenfileDelete

file.referredofinsteaditselffilesymlinkopenwillsymlink,aisfileIf

symlink.isfileincomponentpathlasttheif,tosetwithfailwill

instead.useshouldprogramsportableWindows-specific;andDOS-is
bitThis.fcntlSee--seeclose-on-execasknownalsoisThishandle.filethisinheritnotwillprocessesChild

mode.binaryinreadisconsolewhileinterruptsgeneratetowantyouif)__djgpp_set_ctrl_cSee(
functionlibrarytheusecanYoucharacters.thegettowantalsowillconsole

thefromreadsbinaryusethatprogramsmanybecause),causestillwill(press
youwhenofgenerationthedisablewillmode,binaryinconsoletheopentocalledWhen

mode.binaryinopenedisfileThe

._fmodeSeevariablethebyspecifiedismodedefaultTheneeded.as
writingonaddedandreadingonstrippedarecharactersCtrl-Mthatmeaningmode,textinopenedisfileThe

write.eachbeforefiletheofendtheatpositionedispointerfileThe

fail.willcallthe-ignoredaresymlinktheofcontentsthethenspecified,alsois
andsymlinkaisfiletheIffail.willcallthespecified,alsoisandexists,filetheIf
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opendir

_open

*name);*opendir(charDIR

__opendir_flags;intextern

<dirent.h>#include

_dos_open

SH_DENYNO

SH_DENYRD

SH_DENYWR

SH_DENYRW

SH_COMPAT

O_NOINHERIT

O_RDWR

O_WRONLY

O_RDONLY

_open
_open

attrib);int*path,char_open(constint

<io.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1elsedescriptor,filenewThe

names).filelongsupportdoesn’tlatterthethatnote(but)_dos_openSee(useshould
youthis,wantdon’tyouIf).ExtensionsSystemFileSee(ExtensionsSystemFilebyhookedbecanfunctionThis

processthisofmode
openthewithconflictdoesn’tmodeopentheiriffiletheopentoprocessesotherallowmode:deny-none

readingforfiletheopentorequestsdeny

writingforfiletheopentorequestsdeny

writingorreadingeaitherforfiletheopentoprocessesotherbyrequestsdeny

modecompatibilityinopen

processeschildbyinheritednotishandlefile

writeandreadforopen

onlywriteforopen

onlyreadforopen

following:thefrombitsmoreoroneofcombinationaisparameterattribThe

mode.binarytosetisfileThe

works.plainlyitmodeDOSplainInenabled.isLFNiffilesbigthesecreateyou
letsonlywhichbugahas98WINDOWSthatNotesupported.are2^32-2toupsizesfilesystemsfileFAT32On

0x21.Intof0x716cfunctioncallssupported,
arenamesfilelongWhen0x6c00.=%ax0x21,intfunctioncallslateror7.0versionDOSOn7.0.than

earlierDOSofversionson0x3d,=%ah0x21,intcall,functionopenMS-DOSthetoconnectiondirectaisThis
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outp

outb

_data);charunsigned_port,shortoutb(unsignedvoid

<pc.h>#include

closedir(d);
opendir(".");=*dDIR

__opendir_flags

NULL

...;=__opendir_flagsint

d_typeDT_UNKNOWN
direntstructd_type

__OPENDIR_NO_D_TYPE

__OPENDIR_FIND_LABEL

__OPENDIR_FIND_HIDDEN

__OPENDIR_NO_HIDDEN

FAQREADME

__OPENDIR_PRESERVE_CASE

opendir
__opendir_flags

closedir

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

compatibility.foronlyProvided.outportbSeeCalls

DJGPP-specific.isvariableThe1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onorstructure,directoryopenThe

variable.uninitialized
anaszerotosetgetitlettoisdefaultThecode.yourinputsimplycanYou

.readdirSeereset.isflagthisdefault,Bymember.thein
getwillfilesallset,isflagthisIf.ofmemberthecomputenotDo

skipped.arethesedefault,Bysearch.theinlabelsvolumeInclude

effect.nohasflagthislater,and2.02versionsInskipped.default
byweredirectoriesandfileshiddenwhereversions,DJGPPpreviouswithback-compatibilityforProvided

included.aredirectoriesandfilesalldefault,Bysearch.theindirectoriesandfileshiddenincludenotDo

functions.libraryDJGPPbyconversionletter-caseautomatictheofdescriptiondetailedmoreforand
thisachievingofwaysotherfor,_preserve_fncaseSeefilesystems.9XWindowsonupper-caseinreturnedbe
todistributionsUnixfromandlikefilesofnamesthewantyouifflagthisusealsocanYou

day.somesystems
filecase-sensitivesupporttodecidesMicros*ftcaseinJustcase.lowertofilesofcasethechangenotDo

:
ofoperationthecontroltovaluesfollowingtheincludetosetbecanvariableglobalThe

.readdirSeeit.withdoneareyouwhentopassed
bemustreturnedpointerTheit.innamesfileoflistthereadcanyouthatsodirectorya"opens"functionThis
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outportsl

outportsb

outportl

outportb

_len);unsigned*_buf,charunsignedconst
_port,shortoutportsb(unsignedvoid

<pc.h>#include

_data);longunsigned_port,shortoutportl(unsignedvoid

<pc.h>#include

_data);charunsigned_port,shortoutportb(unsignedvoid

<pc.h>#include

_data);charunsigned_port,shortoutp(unsignedvoid

<pc.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

._port8-bittheto_bufinbytes_lentheWrites

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

program.youroptimize
youwhenopcodesingleatodownoptimizedbewillandmacro,assemblerinlineanasprovidedisfunctionThis

port.32-bitantolongsingleaWrite

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

program.youroptimize
youwhenopcodesingleatodownoptimizedbewillandmacro,assemblerinlineanasprovidedisfunctionThis

port.8-bitantobytesingleaWrite

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

compatibility.foronlyProvided.outportbSeeCalls
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Syntax

pathconf

outpw

outportw

outportsw

_data);shortunsigned_port,shortoutpw(unsignedvoid

<pc.h>#include

_data);shortunsigned_port,shortoutportw(unsignedvoid

<pc.h>#include

_len);unsigned*_buf,shortunsignedconst
_port,shortoutportsw(unsignedvoid

<pc.h>#include

_len);unsigned*_buf,longunsignedconst
_port,shortoutportsl(unsignedvoid

<pc.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

compatibility.foronlyProvided.outportwSeeCalls

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

program.youroptimize
youwhenopcodesingleatodownoptimizedbewillandmacro,assemblerinlineanasprovidedisfunctionThis

port.16-bitantoshortsingleaWrite

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

._port16-bittheto_bufinshorts_lentheWrites

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

._port32-bittheto_bufinlongs_lentheWrites
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pause

__dpmi_yield()

pause(void);int

<unistd.h>#include

_PC_MAX_PATH)+1);malloc(pathconf("c:/",=*bufchar

_PC_VDISABLE

_PC_NAME_MAX)(filename,pathconf
_PC_NO_TRUNC

chown
_PC_CHOWN_RESTRICTED

_PC_PIPE_BUF

_get_volume_info

_PC_PATH_MAX

_get_volume_info

_PC_NAME_MAX

_PC_MAX_INPUT

_PC_MAX_CANON

_PC_LINK_MAX

name);int*filename,charpathconf(constlong

<unistd.h>#include

Zero.

CPU.theofsliceaupgiveto)__dpmi_yieldSee(callsjustfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.isvalueconfigurationselectedThe

-1.returnsthis
socharacters,specialsupportdoesn’tcurrentlyDJGPPcharacters.specialttydisabletousetocharacterA

names.longtruncatessilently
alwaysDOSsince0,returnsthisDJGPP,Innames.longeruseyouifoccurserroranotherwisetruncated,
arereturnswhatthanlongerfilenamesreturned,iszeroIf

away.givenfreelybecanfilesMS-DOSsincezero,returnsalwaysversionDJGPPThefiles.awaygive
mayanyoneotherwise,callingbyfilesofownershipthechangecanuserpriviledgedonlynon-zero,If

512.returnsthisDJGPP,Inbuffer.internalpipe’saofsizeThe

._use_lfn
Seereturned.bewill80otherwise260);(usuallyreturnswhateverisresultthenames,

filelongsupportsresidesfilenamewherefilesystemtheIfname.pathcompleteaoflengthmaximumThe

._use_lfn
Seereturned.bewill12otherwise255);(usuallyreturnswhateverisresultthenames,

filelongsupportsresidesfilenamewherefilesystemtheIfname.fileindividualanoflengthmaximumThe

DJGPP.in126Alsoline.inputnon-editableainbytesofnumbermaximumThe

restriction).(DOS126isthisDJGPP,Inline.inputeditableaninbytesofnumbermaximumThe

DJGPP.in1Alwaysfile.realsingleatorefercanthatentriesdirectoryofnumbermaximumThe

following:theofoneisnameThevalues.configurationsystem-dependentvariousreturnsfunctionThis
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Portability

pipe

perror

pclose

<unistd.h>#include

}
exit(1);
perror("foo");

{
0)<(xif

O_RDONLY);open("foo",=xint

errno
stderr

*string);charperror(constvoid

<stdio.h>#include

pclose(f);
write_to_pipe(f);

"w");popen("sort",=*fFILE

popen
popen

*pipe);pclose(FILEint

<stdio.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

printed.notareblankandcolonthestring,
nullatopointsorpointernullaisstringIf.byindicatedconditionerrortheforsuitablemessageaand

blank,aandcolona,stringtheismessageThe.toitprintsandmessageerroranformatsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

writing.foropenedwaspipetheifinspecifiedprogramtherunactuallywillfunction
thismultitasking,notisMS-DOSsincethatNote).popenSee(withopenedpipeaclosesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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popen

}
0;return

STDIN_FILENO);dup2(stdin_save,
*/stdin.Restore/*

close(pipe_fds[0]);
*/pipe.theofendreadtheClose/*

NULL);"-E","less.exe","/dev/env/DJDIR/bin/less.exe",spawnl(P_WAIT,
*/program.first

theofoutputthefromcomewillinputItsprogram.anotherRun/*

STDIN_FILENO);dup2(pipe_fds[0],
*/stdin.pipetheofendreadtheMake/*

STDOUT_FILENO);dup2(stdout_save,
*/stdout.Restore/*

close(pipe_fds[1]);
*/pipe.theofendwritetheClose/*

NULL);"ls.exe","/dev/env/DJDIR/bin/ls.exe",spawnl(P_WAIT,
*/pipe.thetowrittenbewilloutputItsprogram.theRun/*

STDOUT_FILENO);dup2(pipe_fds[1],
*/stdout.pipetheofendwritetheMake/*

dup(STDOUT_FILENO);=stdout_save
dup(STDIN_FILENO);=stdin_save

*/later.themrestorecanwesostdoutandstdinDuplicate/*

-1;return
0)<(pipe(pipe_fds)if

stdout_save;stdin_save,int
pipe_fds[2];int

{
main()int

*/another.ofinputthetoprogramofoutputthePipe/*

<process.h>#include
<unistd.h>#include

errno

execfork

[0]fildes[1]fildes[1]fildes
[0]fildes

fildes[2]);pipe(intint

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.theindicatetosetisandreturnedis-1otherwisesuccess,forZero

multitasking.
forsupportrequirethatmethodsotheranyor/ofinstancesporthelpwon’timplementationpipethisNote

basis.(FIFO)
first-outfirst-inaonfromreadbewilltowrittenData.inendwritethe

foranotherand,inpipetheofendreadthefordescriptorfileaplacesandpipeacreatesfunctionThis
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pow

EDOMerrnoNaN

+Inf
+Inf

-Inf

-Inf
+Inf

EDOMerrnoNaN

EDOM
errnoEDOMerrnoNaN

NaNERANGEerrnodouble

y);doublex,pow(doubledouble

<math.h>#include

pclose(p);
read_program(p);

"r");popen("dir",=*pFILE

fopen

pclose
pclose

pclose

cmd

*mode);charconst*cmd,char*popen(constFILE

<stdio.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe
1isxofvalueabsolute

.isvaluereturnthe
isyand1thangreaterxofvalueabsolute

isyand1thanlessxofvalueabsolute

zero.isvaluereturnthe
isyand1thangreaterxofvalueabsolute

isyand1thanlessxofvalueabsolute

.tosetisandisvaluereturnthe
negativex

:xofvaluetheondependingreturned,areresultsfollowingtheInfinity,negativeaorpositiveaisyIf.to
setisbut1,isvaluereturnthe0,bothareyandxIf.tosetisandisvaluereturnthe
,isyIf.tosetisunderflows,oraoverflowsresulttheIf.ypowerthetoraisedx

.ypowerthetoraisedx,y^xcomputesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

input.program’sthetowriteoroutputprogram’sthereadtousedbecanwhichfileopenAn

writing.fororreadingforeitheropenbecanpipeAwriting.and
readingbothforpipeaopentoallowednotareyouthatexcept),fopenSee(forassametheismodeThe

program.entiretherunsanddatatheholdsfiletempawriting,forprogramaopen
youwhenSimilarly,file.thatremovesthenfile.temporaryainoutputthestoresandreading,foropened

isprogramthewhenprogramentiretherunsactuallyfunctionthismultitasking,supportnotdoesMS-DOSSince

program.theterminateswhich),pcloseSee(topointerfilethepassit,forinputmorenohaveyouifor
done,isprogramtheWhenreading).foropenedwasprogramthe(ifoutputprogram’sthereadorwriting)foropen

wasprogramthe(ifprogramthetowritecanprogramcallingtheopen,isfiletheWhilefile.returnedthetostream
outputitsorstreaminputitseitherattachesandbyspecifiedprogramorcommandtheexecutesfunctionThis
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_preserve_fncase

powi

pow2

pow10

errnoInf

powpowi
powpowi

iy);intx,powi(doubledouble

<math.h>#include

EDOMerrnoNaNNaN
errno+Inf

ERANGEerrnoInfdoubledouble

x);pow2(doubledouble

<math.h>#include

EDOMerrnoNaNNaN
errno+InfERANGE

errnoInfdoubledouble

x);pow10(doubledouble

<math.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.setsneverfunctionThis.isvaluereturnthe
negative,isiyandzero,toequalisxIf1.isvaluereturnthezero,bothareiyandxIfpower.iythetoraisedx

.thanfasteris,iyofvaluessmallForvalue.largeveryahasiyifevenarguments,
samethewithcalltothancalltofasteralwaysisitexponent,ofvaluesintegerFormultiplications.

andsquaringsofsequenceoptimizedanbysodoesItnumber.integeranisiywhere,x^iycomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aisxIfchanged.
notisandrespectively,zero,oreitherisresulttheinfinity,negativeaorpositiveaeitherisxIf

.tosetisand),an(possibly,representablenearesttheisvaluereturnthe,a
byrepresentedaccuratelybecannot2^xthatmagnitudeinlargesobutfinite,isxofvaluetheIfpower.xtheto2

.2^x,xofpowertheto2computesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aisxIfchanged.notis
andrespectively,zero,oreitherisresulttheinfinity,negativeaorpositiveaeitherisxIf.

tosetisand),an(possibly,!representablenearesttheisvaluereturnthe,aby
representedaccuratelybecannot10^xthatmagnitudeinlargesobutfinite,isxofvaluetheIfpower.xtheto10

.10^x,xofpowertheto10computesfunctionThis
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PRI

NPRIX
NPRIx
NPRIu
NPRIo

intptr_tid
PRIiPTR
PRIdPTR

intmax_tid
PRIiMAX
PRIdMAX

_tNint_fastid
NPRIiFAST
NPRIdFAST

_tNint_leastid
NPRIiLEAST
NPRIdLEAST

_tNintid
NPRIi
NPRId

PRI

intmax_tuintptr_tuint_fast32_tint8_t
<stdint.h>PRI

d
longl

printfPRI

<inttypes.h>#include

LFN

FAQREADME
FNCASE

_crt0_startup_flags_CRT0_FLAG_PRESERVE_FILENAME_CASE

_preserve_fncase
_fixpathreaddir

(void);_preserve_fncasechar

<fcntl.h>#include

.typeaforspecifierconversiontypeandThe

.typeaforspecifiersconversiontypeandThe

bits.NoftypeaforspecifiersconversiontypeandThe

bits.NoftypeaforspecifiersconversiontypeandThe

bits.NoftypeaforspecifiersconversiontypeandThe

are:macrosThe64.or3216,8,becanNBelow

.,,,
example:For.headertheindefinedtypesthewithusedbeshouldmacrosoffamilyThe

integers).ofdisplaydecimalfor(e.g.:specifiertypeconversionthe
and),for(e.g.:typetheofwidththespecifytoqualifier,conversionaincludeThey).printfSee(functions

offamilytheusingmannerportableaindisplayedbetointegersallowsmacrosoffamilyThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.non-zerolower-case,toconvertedbeshouldfilenames8+3whenZero

entries.directoryDOStheinstoredarefilenameshowisthisbecause
isThatLFN.supportthatsystemsontosetisvariableenvironmenttheiforfilenames),longsupportdon’t

thatsystemsother(andMSDOSoncaseupperinreturnedbewillfilenamesallpreserved,isfilenamesincasethe
Whennames).lower-casetonamesDOS-style8+3withfilesothertheallrenamemanuallytohavewillyouwork,
tothis(forupper-caseinlistedandlikenameswithfilesseetowantyouif95Windowsone.g.
setupasuchneedmightYoutime.runattovariableenvironmentthesettingbyor),_crt0_startup_flags

See(variabletheinbit
settingeitherbychangedbecanThis)._use_lfnSee(supportedarethesewhenfilenameslonginletter-case

thealoneleavebutfilenames,DOS-style8+3down-casetoiszero)returns(whenfunctions
theseofbehaviorusualTheothers).and,(likesystemoperatingthefromfilenamesgetthat

functionslibrarybyusedisItpreserved.beshouldfilenamesinletter-caseifvaluenon-zeroareturnsfunctionThis
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…

Description

Syntax

Example

Portability

ValueReturn

printf

0X0x0
#

space

+
+

-

stdout

);*format,charprintf(constint

<stdio.h>#include

foo);foo,
hex.\n",in"PRIxMAX0x%"anddecimalin"PRIuMAX%"isprintf("foo

500;=foouintmax_t

uintptr_tXxuo
PRIXPTR
PRIxPTR
PRIuPTR
PRIoPTR

uintmax_tXxuo
PRIXMAX
PRIxMAX
PRIuMAX
PRIoMAX

_tNuint_FASTXxuo
NPRIXFAST
NPRIxFAST
NPRIuFAST
NPRIoFAST

_tNuint_LEASTXxuo
NPRIXLEAST
NPRIxLEAST
NPRIuLEAST
NPRIoLEAST

_tNuintXxuo

…

aforceor,orwithnumbershexadecimal,withnumbersoctalprefix-conversionAlternate

been.havewouldsignminusorplusawherespaceblankaleaveTo

numbers.positiveonsignaForce

field.theleft-justify

conversion:thealtermaywhichflag,optionalan•

fields:followingthecontainsspeficierconversionEachsymbol.
percentawithbeginwhichspecifiers,conversionaswellasprint,tocharactersregularcontainsstringformatThe

.to)(argumentsthefromoutputformattedSends

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

applicable.Not

.typeaforspecifiersconversiontypeand,,The

.typeaforspecifiersconversiontypeand,,The

bits.Noftypeaforspecifiersconversiontypeand,,The

bits.Noftypeaforspecifiersconversiontypeand,,The

bits.Noftypeaforspecifiersconversiontypeand,,The
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i

"LG""Lg"
G
g

"Lf"
f

"LE""Le"
E
e

ld
D

d

c

size_t
z

ptrdiff_t
t

long
L

longlonglong
ll

long
l

uintmax_tintmax_t
j

short
h

char
hh

Gg

-

*

0

integer.signedA

one.needsitifexponentanhasrepresentationThecase.specifierthematches
caseexponentThe.orusedouble,longFordouble).or(floatnumberpointfloatingA

exponent.an
hasneverrepresentationThe.usedouble,longFordouble).or(floatnumberpointfloatingA

exponent.anhasalwaysrepresentationThecase.specifierthematches
caseexponentThe.orusedouble,longFordouble).or(floatnumberpointfloatingA

instead.usePleaseobsolete.andnon-standardisThisinteger.longsignedA

integer.signedA

character.singleA

specifier:typeconversionThe•

.specifyto

;specifyto

doubles;specifyto

non-standard;
isthisalthoughdoubles,specifytointegers;specifytoletters)elllower-case(two

integers;ordoublesspecifyto

integers;orspecifyto

integers;specifyto

;specifyto

be:maywhichqualifier,conversionoptionalAn•

string.aforcharactersofnumbermaximum
theorothers),foractual,orfor(maxnumberpointfloatingafordigitsfractionofnumberthe

integer,anforprinttodigitsofnumberminimumthespecifiesprecisionThezero.ofprecisionaindicates
itforargumentnegativeabutasterisk,anbealsomayThisprecision.aandpointdecimaloptionalAn•

width.positiveaandflagasupplies
itnegative,isargumenttheIfargument.nextthefromobtainedbewillwidthactualthethatmeanswhich
),(asteriskanbealsomayThisfield.theofwidthminimumthespecifieswhichspecifier,widthfieldA•

zeros.leadingwithnumberspadTo

it.omittedhavewouldconversionpointfloatingaifpointdecimaltrailing
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Portability

Description

Syntax

Example

Portability

ValueReturn

psignal

sys_siglist

*msg);charconstsig,(intpsignalvoid
*sys_siglist[];charextern

<signal.h>#include

name[index]);per[index],index,%s\n",ofPercent%10.2f%%printf("%-3d

UOD

ztjhh

%

X
x

lu
U

u

NULL
s

x
p

lo

O

o

n

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

array.thisinto
indexanasservingnumbersignalthewith,arraytheusingretrievedbecansignalsofnamesThe

newline.aandsignal,theofnamethethen,msgbytopointedstringtheprints
It.siginnumberitsbygivensignalthedescribingstreamerrorstandardtheonmessageaproducesfunctionThis

them.useyouifwarnings,generatemaygccnon-standard.aretypesconversionand,The2.

standard.C99ANSItheinappearedfirstspecifiersconversionand,,The1.

Notes:

1003.1-20011003.2-1992;2)note
(see1)note(seeC99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

printed.issymbolpercentsingleA

case.specifier
thematchesusedletterstheofcaseThe10.baseofinstead16baseinprintedinteger,unsignedAn

instead.usePleaseobsolete.andnon-standardisThisinteger.longunsignedAn

integer.unsignedAn

string.-terminatedA

specifier.anwithprintedisThispointer.A

instead.usePlease
obsolete.andnon-standardisThis10.baseofinstead8baseinprintedinteger,longunsignedA

10.baseofinstead8baseinprintedinteger,unsignedA

integer.thatin
storedisfarsogeneratedcharactersofnumbertheandinteger,antopointeraisargumentnextThe
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have

Description

Syntax

Example

_put_path

DJDIR

/dev/env/DJDIR/include

/dev/env

/foo/dev/env/

c://dev/c/

x://dev/x/

/dev//dev/
/dev//dev/

/dev/con

/dev/:/dev/x/dev/
:/dev/x/dev/

CON
/dev/ttyNUL/dev/null

c:/foo/

c:/foo//bar

_put_path2
_put_path

_put_path2
_put_path

offset);int*path,char_put_path2(constint
*path);char_put_path(constint

<libc/dosio.h>#include

}
return;

sig);(progname,psignal
{

sig)(intsig_catchervoid

<signal.h>#include

theintopushedandcodestartupDJGPPthebycomputedisofvalue(Theruns.program
thewheremachinetheoninstalledisDJGPPwherematternodirectory,includeDJGPPtheofnamepath

exactthetoexpandwillexample,Fortime.runatexpandedtransparently
themhaveandprograms,intocompilednamespathinsidenamesvariableenvironmentusetoallowsThis

.)directory
fictitiousaofsub-directoriesweretheyifasvariablesenvironmentofthinkcanyouwords,other(In

.foovariableenvironmenttheofvaluethebyreplacedis•

fail.wouldwheree.g.usingbyproblems
sucharoundworktoallowsfeaturethisspecification;letterdrivetheofpartarewhichcolons,include

thatnamesfileforfailscriptsshellandprogramsUnixSomeletter.driveawithnamesDOS-styleofinstead
slash,awithbeginthatnamespathabsoluteUnix-styleusetoallowsThis.intotranslatedis•

slower.bewillprefixthewithnamesdeviceDOSwithworkingfunctions
exists,ifcheckingofoverheadadditionalthetoDueexist.notdoesthethatsurebeand

necessaryifnamesdeviceDOSyourtoprefixtheaddonlyshouldyouexists,directorythe
whenbehaviordifferenttheofBecausename.pathfully-qualifiedatolikenameaconvertthey

ifdirectoryaanddriveaaddcouldprogramsandspecifications,directoryanddrivetheofdevoidarethey
unlessnamesdevicerecognizedon’tfunctionsDOSsomebecauseisThisDOS.topassedisresttheand

exist),notdoesdirectorythe(ifremovedprefixorthehasletter)driveDOSvalid
anyis:x(whereorwithbeginswhichnamefileAnynames.deviceDOSofTranslation•

scripts.
shellUnixine.g.devices,specialtheseofsupporttransparentforprovidesThis.DOS-standardto

Unixand,DOS-standardtomappedisUnixnames.deviceUnixofTranslation•

problem.thissolvesfeaturethis;
likenamesfilewithcopecannotcallsDOSVariousdirectories.rootforexceptremoved,areslashesTrailing•

failing.fromnamesthesepreventsslashesthecollapsingsonames,file
suchonchokefunctionsDOSfunctions.librarytolikenamespassprogramsportedsome

soslash,singleaasslashesmultipletreatsUnixslash.singleaintocollapsedareslashesforwardMultiple•

transformations:theseoflisttheHere’s
features.niftyforsupporttransparentallowtothem,copyingwhiletransformedarenamesfileinconstructsSome

warned!beenYouchanged.otherwiseorcorruptedout,wipedbe
couldbuffertransfertheinnamefilethename,filetheusesthatfunctionDOSatocalltheandor

tocallabetweenfunctionlibraryanycallyouifparticular,Indoing.areyouwhatknowyouifthem
callonlyshouldYouapplications.bynotfunctions,librarylow-levelbycalledbetomeantarefunctionsThese

buffer.transfertheofbeginning
thefrombytesoffsetatstartingnamefiletheputsitthatexceptsamethedoesbuffer;transfer

theofbeginningtheatstarting)_go32_info_blockSee(buffertransferthetopathargumentitscopies
DOS.tonamesfilepasstoneedthatfunctionslibrarylow-levelallbyinternallyusedarefunctionsThese
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not

not

have

Portability

ValueReturn

Description

Syntax

Example

ValueReturn

putc

*file);FILEc,putc(intint

<stdio.h>#include

&r);__dpmi_int(0x21,
0x0f;&__tb=r.x.dx
4;>>__tb=r.x.ds

*/attributesfileget/*0x4300;=r.x.ax
_put_path("/dev/c/djgpp/bin/");

r;__dpmi_regs

_put_path2
_put_path

/dev/env/foo~/dev/env/bar~~baz~~~
~

/dev/env/foo~/dev/env/bar~baz~~/dev/env/foo~/dev/env/bar~

~foo~bazFOO~BAR
/dev/env/FOO~~BAR~foo~~baz~FOO~

/dev/env/FOO~~~
~

/dev/env/DJDIR~c:/djgpp~/include
~

c:/software/djgpp/home/sources
/dev/env/HOME/sourcesc:/software/djgpp

/dev/env/DJDIR/homeHOME
/dev/env/

FOOfoo=barSETSET

/dev/env/FOO/dev/env/foo

main

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.characterThe

.filegiventhetocharacteronewritesfunctionThis

warned!beenYouchanged.otherwiseandcorruptedout,wipedbe
couldbuffertransfertheinnamefilethename,filetheusesthatfunctionDOSatocalltheandor

tocallabetweenfunctionlibraryanycallyouifparticular,Indoing.areyouwhatknowyouifthem
callonlyshouldYouapplications.bynotfunctions,librarylow-levelbycalledbetomeantarefunctionsThese

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

name.filetheendsthatcharacternullterminatingtheofbuffertransfertheintooffsetthereturnfunctionsBoth

.
inlikecharacters,theofquotingthedoubletoneedyouvalues,defaultnesteduseTo.will

butwork,willexample,For
tricky.getcanvaluesdefaultnestedbutvariables,environment(other)referencealsomayvaluedefaultThe

name).variableprecedingtheofpartasinterpretedis(itsupported
isn’tvaluedefaulttheinLeadingotherwise.toandnonempty,anddefinedisitif

variabletheofvaluethetoexpandwillLikewise,.variable
theofvaluethetoexpandwillexample,Forrow.ainstwouseit,replacesthat
valuedefaulttheinornamevariableenvironmenttheeitherincharacterliteralaincludetoneedyouIf

.
inlike,byitdelimitandvariabletheofnametheaftervaluedefaulttheputend,this

Tovalue.emptyanhasordefined,notisvariabletheifusedbetovalue,defaultasupplytopossibleisIt

.
toexpandwillthen,

ininstalledisDJGPPand,tosetisvariabletheifexample,Fornotation.
sametheusingvariablesenvironmentotherreferencemayvariablesenvironmentsorecursively,

doneisexpansionThestring.emptyanintoexpandwillitundefined,isvariableenvironmenttheIf

.namedvariableadefinesshellthe,e.g.typeyouifso,command
built-inthewithitsetyouifvariableenvironmenttheofnametheupcaseusuallyshellsDOSsame.

theareandsocase-sensitive,arevariablesenvironmentthatNote

called.)isbeforeprogramDJGPPeveryofenvironment
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Syntax

Example

Portability

ValueReturn

Description

Syntax

NoteImplementation

Portability

ValueReturn

Description

Syntax

Example

putenv

putchar

putch

*env);putenv(charint

<stdlib.h>#include

putchar(c);
EOF)!=getchar())=((cwhile

stdout)fputc(c,

c);putchar(intint

<stdio.h>#include

gppconio_init

_c);putch(intint

<conio.h>#include

stdout);putc(c,
EOF)!=((c=getc(stdin))while

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.characterThe

.fputcSee.assametheisThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.ischaracterThe

updated.ispositioncursorThescrolling.andwraplineisasproperly,handledarebackspace
andbell,linefeed,return,charactersspecialTheposition.cursorcurrenttheatscreentheon_ccharacterthePut
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

puttext

puts

*_source);void
_bottom,int_right,int_top,int_left,puttext(intint

<conio.h>#include

there");puts("Hello,

EOF

stdout

*string);charputs(constint

<stdio.h>#include

putenv("SHELL=ksh.exe");

ENOMEMerrno

putenv

VALUENAME

error.onzerosuccess,on1

.gettextSeeofoppositeThe

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onorsuccess,forNonnegative

character.newlineawritesthenand,tostringwritesfunctionThis

draft1003.1-200xPosixthetonewisfunctionThis1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

possible.ismemory)(insufficient
onlycurrentlycode:errorrelevantthetosetbewillfailure;onnonzerosuccess,onZero

leaks.memoryinresultingpass,youstringthefreeyouletnotwillimplementationsmostthatNote
free.toresponsibilityyourstillispassyoustringTheyourself.environmentthealteryouifmindinthisKeep

environment.theinalreadystringexistinganyfreeautomaticallywillandit,topassedstringthecopywill

gone.isvariableenvironmenttheforvalueexistingAny
.=formtheofbemustpassedstringTheenvironment.program’sthetoentryanaddsfunctionThis
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ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

NoteImplementation

pwrite

putw

errno
pwritewritepwrite

ENOSPCerrno
pwrite

_write

pwrite

offset);off_tcount,size_t*buffer,voidconstfile,pwrite(intint

<unistd.h>#include

stdout);putw(12,

ferrorfeofEOFEOF

shortint

*file);FILEx,putw(intint

<stdio.h>#include

gppconio_init

not1003.1-2001;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1orEOF,atzerowritten,bytesofnumberThe

full.
isdisktheifsetwillitthenparameter;countthethansmallervalueareturnsitaftertimemoreone

calltoistrickthenutshell,aIn).writeSee(forexampleaninshownasinvoketoneed
youcases,suchintosetbeingonrelytoneedsapplicationyourIfcall.systemunderlyingthefail

doesn’tDOSbecausetroublesome,somewhatarefullisfilesystemtargetthewhenofbehaviorpreciseThe

bytes.zero
writetoDOSaskactuallytowantyouifUsezero.returnsandnothingdoesfunctionthezero,iscountIf

reports.itthanbytesmorewritemayfile,textaisfileifthatNote

conditions.validunder
evencountthanlessreturnmayandfull,isdisktheifcountthanlessnumberaorzeroreturnwillItwritten.

actuallybytesofnumberthereturnsIt.offsetpositionatfiletobufferfrombytescountwritesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

situation.thisdetectto
oruseshouldyouinteger,validaisSinceerror.orend-of-filefororwritten,valueThe

do.compilersDOS16-bitsomelike,16-bitanot,32-bitawritesitsoenvironments,32-bit
otherwithcompatibilityforprovidedisfunctionThis.filetoformatnativeinxwordbinary32-bitsingleaWrites

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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ValueReturn

Description

Syntax

Example

qsort

**)e2);*(char**)e1,strcmp(*(charreturn

{
*e2)voidconst*e1,voidqsort_stringlist(constint

qsort_helper_by_size);sizeof(Item),100,qsort(list,

list[100];Item

}
*)e1)->size;Item((const-*)e2)->sizeItem((constreturn

{
*e2)voidconst*e1,voidqsort_helper_by_size(constint

Item;}
sequence;int
size;int

{structtypedef

qsort

*e2));voidconst*e1,void(*cmp)(constint
size,size_tnumelem,size_t*base,qsort(voidvoid

<stdlib.h>#include

1);1,"d",pwrite(fd,
bufsize);buf,write(fd,
SEEK_SET);0L,lseek(fd,
*/errors.for*

checkshouldWeNB:’d’.with’b’overwritethenbuf,outWrite/*

strlen(buf);=bufsizesize_tconst
"abc";=buf[]charconst

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

array.resultingtheinfirstcomeselementwhichmatterdoesn’tIt
Zero

array.resultingtheine2elementaftercomeshoulde1Element
Positive

array.resultingtheine2elementbeforecomeshoulde1Element
Negative

order:sorttheindicatesfunctiontheofaddressreturnThe

address.returnfunction’stheusingandelementstwotheofaddress
thepassingbyelementstwoanyforordersortthedeterminetocmpfunctionsuppliedtheusesbytes.size

sizeofeachentries,arraynumelemoffirsttheofaddresstheisbaseplace.inarraygiventhesortsfunctionThis

1003.2-1992
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Syntax

Portability

ValueReturn

Description

Syntax

rand48

rand

raise

i--);i;(i=rand();for
srand(time(0));

*/pauserandom/*

random
rand()%N

randrand()%(N+1)

time
srandsrand

randsrandrand

stdlib.hRAND_MAX

rand(void);int

<stdlib.h>#include

sig);raise(intint

<signal.h>#include

qsort_stringlist);*),sizeof(char10,qsort(slist,
*/orderalphabetical/*

*slist[10];char

}

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.The

.randomSeesmall.isNifbetterisfunction,non-
butalternative,Therandom.enoughnotbecouldNofvaluessmallforsorandom,verynotare

valuereturn’stheofbitslowthethatNote.use0..N,rangetheinnumberrandomagetTo

second.everychangesvaluereturnwhose),timeSee(functionlibrarythetocall
afromtoargumentthegettoistechniqueusualThetime.eachtoargumentdifferentausetosure

makeand,tocallfirstthebefore)srandSee(callingbyseedmustyourun,everyonsequence
differentaproducetoneedyouIfruns.)differenttwocomparingwhenordebugging,whendesirableusually

is(Thisprogram.therunyoutimeeachnumbersofsequencesamethegeneratesalwaysfunctionthisdefault,By

).on(definedandzerobetweennumberpseudo-randomaReturns

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.sigofvalueillegalfor-1success,on0

.signalspossibleoflistthesignal,See.sigsignalgiventheraisesfunctionThis
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ValueReturn

Description

random

<stdlib.h>#include

}
exit(0);

drand48());1.0).\n",[0.0,innumberrandomaisprintf("%.12f
srand48(time(NULL));

{
main(void)int

<time.h>#include
<stdlib.h>#include
<stdio.h>#include

[6]param
[3]param[0]param[3-5]param[0-2]paramlcong48

[0]state_seedseed48

srand48

lcong48seed48srand48
mrand48lrand48drand48

nrand48jrand48erand48

longjrand48mrand48

longunsignednrand48lrand48

doubleerand48drand48

lcong48seed48
srand48

*rand48

param[7]);shortlcong48(unsignedvoid
state_seed[3]);short*seed48(unsignedshortunsigned

seed);srand48(longvoid
state[3]);shortjrand48(unsignedlong

mrand48(void);long
state[3]);shortnrand48(unsignedlongunsigned

lrand48(void);longunsigned
state[3]);shorterand48(unsigneddouble

drand48(void);double

<stdlib.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.randomA

.tocandsignificant)
leastareand(toa,tostateinternalthesets

returned.ispointerawhichtobuffer,(static)internalaninsavedisgeneratorrandomtheofstateprevious
Thesignificant).leastis(state_seedargumentthetoaccordingstateinternalthesets

0x330e.
valuearbitrarythetosetarebits16orderlowThe.seedargumentthetobits32orderhighthesets

.or,functionstheofonetocallawithinitialized
beshouldwhichfunctions)threeallwith(commonstateinternalanusesand,

passed.betogeneratorrandomtheofstatetherequiresand,

2^31).[-2^31,intervaltheindistributeduniformlysreturnand

2^31).[0,intervaltheindistributeduniformlysreturnand

1.0).[0.0,intervaltheindistributeduniformlysreturnand

state).internalthe(andcandachangestocallA.
oreithertocallaafterandstartat0xb=cand0x5deece66d=a.0>=n2^48,modc)+(a*X[n]

=X[n+1]formulacongruentiallineartheisfunctionstheseforbasisThefunctions.offamilytheisThis
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Syntax
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Portability

ValueReturn

Description

_rdtsc

rawclock

<stdio.h>#include

uclock

rdtsc

_rdtsc(void);longlongunsigned

<time.h>#include

(rawclock()<i);while
rawclock()+5;=iint

*/second1/4wait/*

rawclock(void);longunsigned

<time.h>#include

200;%()random=random_numberint
*/199.and0betweenintegerrandomaProduce/*

random(void);long

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

cycles.processorofnumberThe

).uclockSee(seetimerprecisionhighpurposegeneralaForinstruction.thesupportnotdowhich
processorsforprotectingwithoutprogramsdistributedinfunctionthisusenotshouldYouoptimization.forcode

timingforusefuliswhichtimerprecisionhighaisItprocessor.maintheoncycleclockperonceincremented
isItprocessors.someonsupportedonlyiswhichinstructionhardwaretheinvokesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

tics.ofnumberThe

midnight.sincesecond)per(18.2ticsclockofnumbertheReturns

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

MAXINT..0

0..MAXINT.rangetheinnumberrandomaReturns
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Syntax

_read

read

nbyte);size_t*buf,voidfildes,_read(intssize_t

<io.h>#include

10);buf,read(0,=rint
buf[10];char

readdirread

read

length);size_t*buffer,voidfd,read(intssize_t

<unistd.h>#include

}
0;return

%llu\n",t);value:printf("Timer
_rdtsc();=t

catch_rdtsc);signal(SIGILL,
t;longlongunsigned

{
main(void)int

}
return;
}

0);longjmp(__djgpp_exception_state,
0;=__djgpp_exception_state->__edx
2;+=__djgpp_exception_state->__eip

{0x310f)==if(*eip
*)__djgpp_exception_state->__eip;(short=*eipshort

{
val)catch_rdtsc(intvoid

*/0LLreturnalwaysandexceptionrdtscCatch/*

<sys/exceptn.h>#include
<setjmp.h>#include
<signal.h>#include
<time.h>#include

theondoneisconversionNo0x3f.=%ah0x21,intcall,functionreadMS-DOSthetoconnectiondirectaisThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.anfor-1orend-of-file,meaningzeroread,bytesofnumberThe

instead.use---usingreadbecannotDirectories

bytes.zeroexactly
readwillend-of-file,Atbytes.ofnumberrequestedthethanlessreadmayitfiles,textandconditions

end-of-fileassuchcases,someinthatNote.bufferintofdfilefrombyteslengthmostatreadsfunctionThis
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Portability

ValueReturn

readdir

read_sel_addr

read_child

opendir

*dir);*readdir(DIRdirentstruct

<dirent.h>#include

sel);unsigned
len,unsigned*buf,voidoffset,(unsignedread_sel_addrvoid

<debug/dbgcom.h>#include

len);unsigned*buf,voidchild_addr,(unsignedread_childvoid

<debug/dbgcom.h>#include

format:thiswithbufferstatic
aininformationthereturnsIt).opendirSee(byopeneddirectoryafromentriesreadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).selisselectorwhosesegmenttheoflimitstheoutsideis
offsetinaddresstheif(e.g.,otherwisenon-zerodata,thetransferredsuccessfullyhasitifzeroreturnfunctionThe

.write_sel_addrSee.bufbytopointedbuffer
thetoreaddatathecopiesandbytes,lenforselselectorinoffsetoffsetatstartingmemorythereadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

segment.codedebuggee’stheoflimitstheoutsideischild_addr
inaddresstheif(e.g.,otherwisenon-zerodata,thetransferredsuccessfullyhasitifzeroreturnfunctionThe

.write_childSeepoint).thattogetscodedebuggee’sthewhentrapatrigger(toinsertedisinstructionbreakpoint
awherepointtheatinstructionoriginalthesavetoprimarilyusedisIt.bufbytopointedbufferthetoreaddata

thecopiesandbytes,lenforchild_addraddressatstartingprocessdebuggedtheofmemorythereadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

read.bytesofnumberThe

._dos_readSeeuseshouldyouthis,want
don’tyouIf.ExtensionsSystemFileSeethebyhookedbecanfunctionThisdata.binaryrawasreadisitdata;
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readlink

size);size_t*buffer,char*filename,charreadlink(constint

<unistd.h>#include

closedir(d);
puts(de->d_name);

readdir(d))=(dewhile
*de;direntstruct

opendir(".");=*dDIR

d_type__opendir_flags

statstructst_mode
d_typeDTTOIF

DT_UNKNOWN__opendir_flags
__OPENDIR_NO_D_TYPE

d_type
DT_UNKNOWN

DT_SOCK

DT_LNK

DT_LABEL

DT_FIFO

DT_DIR

DT_CHR

DT_BLK

DT_REG

d_type

__opendir_flags
readdir

};
*/typefile’sThe/*d_type;mode_t

*/nameThe/*d_name[MAXNAMLEN+1];char
*/strlen)(likenametheoflengthThe/*d_namlen;shortunsigned

{direntstruct

Portablecharacters.sizemaximumtoupbuffer,intocopiedistopointslinksthethatnamefiletheandsymlink
DJGPPaisfilenameifchecksfunctionThisthem.emulatesDJGPPbutlinkssymbolicsupportdoesn’tMSDOS

GNU/Linux.assuchsystemssome
onavailableextensionanismemberTheDJGPP-specific.isvariableThe1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

call.eachwithoverwrittenisthatbufferstaticatopointerA

.statSeesee,ofmember
theofvalueequivalentthetomembertheconverttousedbecan)DTTOIFSee(macroThe

.withmarkedgetfiles,
variableglobaltheinsetisflagtheIfcompute.toexpensive

tooistypefile’sexacttheifmembertheintoputisvalueThisunknown.istypefile’sThe

socket.aisfileThe

symlink.aisfileThe

label.volumeaisfileThe

DJGPP).inhappens(neverpipeaisThis

directory.aisfileThe

device.characteraisfileThe

device.blockaisfileThe

file.regularaisThis

are:membertheofvaluespossibleThe

.opendir__opendir_flags,opendir,See.
variableglobaltheinsetbitstheondepending,byskippedbemightentriesdirectorysomethatNote
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realpath

realloc

*out_path);char*in_path,charrealpath(constvoid

<stdlib.h>#include

}
*/pointeroldtheretain/*old;=p

NULL)==(pif
max);realloc(p,=p

now+new;=max

p;=*oldchar

{
max)>(now+newif

NULL

NULLrealloc
realloc

malloc
NULL

size);size_t*ptr,*realloc(voidvoid

<stdlib.h>#include

link.");symbolicanotisputs("/dev/env/DJDIR/bin/sh.exe
EINVAL)==(errnoif

-1)==FILENAME_MAX)buf,(readlink("/dev/env/DJDIR/bin/sh.exe",if
1];+buf[FILENAME_MAXchar

errno

’\0’

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

freed.notiscallthetopriorptrbytopointedmemory
theandreturnedisfailure,Onto.refernowshouldyoumemorythetoreturnedispointerasuccess,On

details.forbelowexampletheSee
.returnscaseinbufferoriginaltheusetoablebetovariable,localainpointeroldtheofcopya

saveshouldbufferaenlargetooffailurepossibleaoffacetheinrobustbetowantsthatapplicationAn

).mallocSee(likejustactsfunction
thiscasewhichin,bemaypassedpointerThearea.memorynew)(possiblythetorefertouseshould

youthatpointerthereturnwillitcase,eitherInrequest.thesatisfytospacememorynewaallocatetohavemayit
butspace,memorysamethereusewillitcan,itIf.ptrbytopointedregiontheofsizethechangesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

again.tryandsizeincreaseSoname.wholecopytoroomenoughwasthereifdeterminecannotyou,sizeto
equalisreturnedvalueWhenset.isanderrorofcaseinreturnedis-1valuecharacters;copiedofNumber

.withterminatedisbufferthatassumenotshouldapplications
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redir_cmdline_parse

redir_cmdline_delete

*cmd);cmdline_t*args,char(constredir_cmdline_parseint

<debug/redir.h>#include

(&child_cmd);redir_cmdline_delete

cmdline_tNULL
cmdline_tNULL

cmdline_t

*cmd);(cmdline_tredir_cmdline_deletevoid

<debug/redir.h>#include

newpath);%s\n",isreallyprintf("that
newpath);realpath(oldpath,

oldpath);scanf("%s",
newpath[PATH_MAX];oldpath[100],char

errnoNULL

limits.hPATH_MAX
stdio.hFILENAME_MAX

For.argsinstringaaspassedinvoked)betoprogramthewithout(i.e.,tailcommand-lineaparsesfunctionThis

.redir_debug_initSeeseeissue,redirectiondebuggertheofdescriptiongeneralandrationaletheFor

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

structure.theofdescriptiondetailedfor,redir_debug_initSeepointers.arestructure
theofmembersofsomeiforpointer,abemightcmdifevenusetosafeisfunctionThe

redirected.werehandlesstandardwherefilestheofnamesfile
theandhandlesfilethestoretousedmemoryfreesandit,instoredhandlesopenanycloses,cmdwithassociated

argumentscommand-linetheforusedstoragefreesItobject.afordestructoraasservesfunctionThis

.redir_debug_initSeeseeissue,redirectiondebuggertheofdescriptiongeneralandrationaletheFor

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

detected.waserrorwhich
indicatetosetisandreturnedisOtherwise,returned.isbufferresultthetopointerasuccessful,If

recommended.is)on(definedconstantPosix-standard
or)on(definedconstantANSI-standardofUse.out_pathbytopointedbufferthe

inspaceenoughisthereensureshouldcallertheone,originalthethanlongerbecannamepathreturnedtheSince

filenames.inconversionsletter-caseondetailsmorefor,_preserve_fncaseSeeintact.left
arefilenameslongbut,out_pathinlower-casedreturnedarepart,filenamefinalitsaswellaspathname,theofpart

arewhichdirectoriesofnames8+3DOS-style’/’.toslashesallconvertingandneeded,ifspecifierdriveaadding
components,".."collapsingcomponents,"."removingdirectory,workingandletterdrivecurrenttheprepending

byrelativeit’sifabsolutepaththemakingslashes,trailingandconsecutiveremovingbycanonicializedispathThe

.out_pathbytopointedbuffertheinresultthestoresandin_pathpathinputthecanonicalizesfunctionThis
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redir_debug_init

_openopen

redir_to_debuggerredir_to_child
run_child

*cmd);(cmdline_tredir_debug_initint

<debug/redir.h>#include

}
(1);exit

exec_file);%s\n",imageforfailed("Loadprintf
{

start_state))cmdline,(exec_file,(v2loadimageif

13;=1]+(args)cmdline[strlen
args);1,+(cmdlinestrcpy
(args);strlen=cmdline[0]

4);+(args)(strlenalloca*)(char=cmdline

(args);strdup=child_cmd.command
else
}

line.");commandinerror("Syntaxerror
else

child_cmd.command;=args
0)==&child_cmd)(args,(redir_cmdline_parseif

{
"<>"))(args,(strpbrkif

*/redirections.createandlinecommandtheParse/*

memory.\n");enoughnotstorage:redirectionallocate("Cannotfatal
-1)==(&child_cmd)(redir_debug_initif

*/storage.linecommandInit/*

lost+found
>

run_childredir_to_debuggerredir_to_child
v2loadimage

cmd->command
cmdline_t

foo>>

additionalAnydevices.standardthetopreconnectedareJFTtheinentries5firstthestarts,programaWhen

opened.programthethatdeviceorfiletheforindexentrySFT
thestoredDOSwhereJFTtheintoindexansimplyisfunctionssimilarotherand,byreturnedisthat

handleAfile/device.)opencertainaaboutknowsiteverythingmaintainsDOSwherestructuredatainternalanis
SFT(The.TableFileSystemtheSFT,theintoindexthestoresDOShandle,openeachforwhere,PSPprogram’s

theinDOSbymaintainedtableaisJFTThe(JFT).TableFileJobsamethesharetheyandprocess,single
aaredebuggeetheanddebuggertheconcerned,isDOSasfarasBut,execution.ofthreadstwobetweenjumping

byisitpretendjustweprocess,separateanotisdebuggeethebecausehandles,standarditsofsomeredirects
debuggeetheifordebuggee,theofhandlesstandardredirecttowantsdebuggerawhenneededarefunctionsThese

.and
calltypicallythenwilldebuggerThe).run_childSee(ofinvocationsacrosshandles

standarddebugger’srestoreandsavetorequiredvariablecmdtheinstructuredatatheinitializesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

DOS.
onlikeOS,underlyingthebyallowedisn’tthatnamefileaorit;followingnamefileawithout
likeerror,syntaxofkindsomemeansusuallyFailureotherwise.-1success,ofcaseinzeroreturnsfunctionThe

.callingafterandbeforehandlesstandardredirecttoand
byusedisinformationofrestthewhile),v2loadimageSee,calltousedbewillit(typically,

intoplacedisremovedredirectionswithlinecommandTheinformation.)thisholdtoused
isthatstructuretheofdetailsfor,redir_debug_initSee(redirections.theseaboutinformationthecmd
inrecordsandredirection,theoftargettheisthatfiletheopensit,like,argsindirectiveredirectionevery
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redir_to_child

*cmd);(cmdline_tredir_to_childint

<debug/redir.h>#include

memory.\n");enoughnotstorage:redirectionallocate("Cannotfatal
-1)==(&child_cmd)(redir_debug_initif

redir_debug_init

redir_cmdline_delete
redir_debug_init

our_handleinf_handle
dbg_redirectredirectioncmdline_t

cmdline_t;}
*/handlesredirectedaboutinfo**redirection;/*dbg_redirectstruct

*/childforredirectedhandlesif1/*redirected;int
*/removedredirectionwithlinecommand/**command;char

{_cmdlinestructtypedef

};
*/unusedhandle;debuggee’sofpositionfile/*filepos;off_t

*/fileabovetheopen()tousedmode/*mode;int
*/redirected*

ishandledebuggee’swherenamefile/**file_name;char
*/handledebugger’s/*our_handle;int
*/handledebuggee’s/*inf_handle;int

{dbg_redirectstruct

debug/redir.hcmdline_t

redir_to_debugger

redir_to_child

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.-1orsuccess,ofcaseinzeroreturns

2).and1,0,handles
usualthetoconnectedisstreamstandardevery(i.e.,informationtrivialthewithcmdfillsitthenstorage;allocated

anyfreetoandcmdinheldhandlesopenanyclosetocallsItvariable.thatinitialize
tocallediscode.applicationdebugger’sthebydefinedbetosupposedisvariablecmdThe

debugger.thebyand)processinferiorthe(a.k.a.debuggeethebyrespectively,used,handlethesavetoused
arestructuresthoseofmembersandThehandles.standard3theofoneeachforeach

onestructures,3ofarrayantopointsmemberthestructure,theIn

follows:asheadertheindeclaredisstructureThe

handles.standard
owndebugger’sasentriesJFTsametheusetheybecausedebuggeetheofhandlesstandardredirectcanstill

debuggerthestructures,datafile-associatedtheofcopiesseparatetwohavedebuggeetheanddebuggertheAlthough
hit).isbreakpointaafter(e.g.debuggeethefromreturnediscontrolthewheninput/outputoriginaldebugger’s
thetobackthemredirecttocallthendebuggee,therunningbeforeGDB)ofcommand

"run"thee.g.bygiven(ascommand-linetheinspecifiedfilethetohandlesstandardowndebugger’sredirect
tocallshoulditresumed,orrunbetoaboutisdebuggeethetimeEachhandles.standard

ofsetsseparatetwoofillusionancreatingbyproblemstheseallsolvetoattemptssupportredirectiondebuggerThe

debugger!totalktoabilitythelosewillyouinput,standarditsclosesdebuggeetheifandoutput);itshasdebuggee
thewherefilesamethetogowill(itoutputdebugger’sseetoablebewon’tyoufile,atostdoutitsredirects

debuggeetheifSimilarly,file/device!samethetoredirectedautomagicallyalsoisdebuggeetheofoutputstandard
theoutput,standarditsredirectsdebuggertheifTherefore,files/devices.samethetoconnectedarethusandentries

JFTsamethetopoint2and10,handlestheirJFT,samethesharedebuggeetheanddebuggerthebothSince

line).commandthefromI/Odebugger’s
theredirectssomebody(unlessdeviceconsolethetoconnectedstartalltheyerror;standardandoutput,standard

input,standardthe2,and10,handleswithdealmostlyweHereclosed).deliberatelyishandlespreconnected
theofone(unless5firstthebeyondhandlesusedebuggeetheordebuggertheeitherbyopenedhandles
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redir_to_debugger

(errno));strerror
%s.",debugger:forhandlesstandardredirect("Cannoterror

-1)==(&child_cmd)(redir_to_debuggerif
0;=errno

*/handles.standarddebugger’sRestore/*

redir_to_child

cmdline_tredir_to_debugger

dup2
foo>prog

*cmd);(cmdline_tredir_to_debuggerint

<debug/redir.h>#include

}
(errno));strerror

%s.",program:forhandlesstandardredirect("Cannoterror
(&child_cmd);redir_to_debugger

{
-1)==(&child_cmd)(redir_to_childif

0;=errno

redir_to_debugger

cmdline_tredir_to_child

dup2
foo>prog

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

handles.fileavailable
ofoutrunhasprocessthemeansusuallyFailurefailure.ofcasein-1success,ofcaseinzeroreturnsfunctionThe

.byrestored
betohandlesdebuggee’soriginalthesavingwhiledebugger,theforappropriateasstreamsstandardtheredirect
toargumentcmdthebytopointedvariabletheinstoredinformationuses

.tocallawithe.g.handlesstandarditsofoneredirecteditself
programchildthebecauseor,inlikeredirection,requestedchildtheforlinecommandthebecause

eitherchanged,becouldthisbutdefault,bydeviceconsolethetopointhandlesstandardthreeAllthem.connected
processdebuggerthewherefiles/devicesthetopointtheythatsostreamsstandard3allredirectsfunctionThis

.redir_debug_initSeeseeissue,redirectiondebuggertheofdescriptiongeneralandrationaletheFor

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

handles.fileavailable
ofoutrunhasprocessthemeansusuallyFailurefailure.ofcasein-1success,ofcaseinzeroreturnsfunctionThe

.
byrestoredbetohandlesdebugger’soriginalthesavingwhiledebuggee,theforappropriateasstreamsstandardthe

redirecttoargumentcmdthebytopointedvariabletheinstoredinformationuses

.tocallawithe.g.handlesstandarditsofoneredirecteditselfprogramchild
thebecauseor,inlikeredirection,requestedchildtheforlinecommandthebecauseeitherchanged,

becouldthisbutdefault,bydeviceconsolethetopointhandlesstandardthreeAllthem.connectedprocess
debuggee)(a.k.a.childthewherefiles/devicesthetopointtheythatsostreamsstandard3allredirectsfunctionThis

.redir_debug_initSeeseeissue,redirectiondebuggertheofdescriptiongeneralandrationaletheFor
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Description

Syntax
regcomp

REG_ECOLLATE

REG_BADPAT

regcomp

REG_NOSUB
size_tre_nsubre_endp

regcomp

*charconstre_endp
re_endp

REG_PEND

$
^

.[^

REG_NEWLINE

REG_NOSUB

REG_ICASE

regcompREG_NOSPEC
REG_EXTENDED

REG_NOSPEC

REG_EXTENDED
REG_BASIC

REG_EXTENDED

regex_t
regcomp

cflags);int*pattern,charconst*preg,regcomp(regex_tint

<regex.h>#include
<sys/types.h>#include

elementcollatinginvalid

expressionregularinvalid

these:ofoneiswhichcode,errornon-zeroareturnsitfails,itifzero;returnsitsucceeds,If

double.roughlycountingcharactersspecialmostwithcharacters,30about
underlengthREkeepingforbonusspeedstrongaisthereparticular,inmatter;doesREtheoflengththethatNote

used).wasflagtheifundefinedismemberthisofvaluethethat(exceptREthewithinsubexpressions
parenthesizedofnumberthecontains,typeof,publicized:is)than(other

structurethatofmemberOne.pregbytopointedstructuretheinfillsand0returnssuccessful,When

systems.othertoportable
betointendedsoftwareincautionwithusedbeshouldand,byspecifiednotbutwithcompatible

extension,anisThischaracters.ordinaryconsideredaretheyRE;theinNULsofinclusionpermits
flagThis.typeofismemberThe.pregbytopointedstructuretheofmember

thebytopointedcharacterthebeforejustbutNUL,firsttheatnotends,expressionregularThe

function.normalitstoadditioninstringtheinnewlineanybeforestringnullthematchesanchor
theandfunction,normalitstoadditioninstringtheinnewlineanyafterstringnullthematchesanchora

newline,matchneverandexpressionsbracketflag,thisWithstrings.orREseitherinmeaningspecial
nowithcharacterordinarycompletelyaisnewlinedefault,Bymatching.newline-sensitiveforCompile

matched.waswhatnotfailure,orsuccessreportonlyneedthatmatchingforCompile

matching.case-independentofdetailsforbelow
expressionsregularofdescriptiontheSeedistinctions.caseupper/lowerignoresthatmatchingforCompile

.tocallsametheinusedbenotmay
andsystems.othertoportablebetointendedsoftwareincautionwithusedbeshouldand

,byspecifiednotbutwithcompatibleextension,anisThisstring.literalaispatterninREthe
soordinary,consideredthusarecharactersAlloff.turnedcharactersspecialallofrecognitionwithCompile

systems.othertoportablebetointended
softwareincautionwithusedbeshouldand,byspecifiednotbutwithcompatibleextension,

anisThisreadability.improvetotocounterpartaasprovided0,forsynonymaisThis

default.thearethatREs)basic(obsoletethethanratherREs,)extended(modernCompile

flags:followingtheofmoreorzeroofORbitwisetheiscflagsparameterThe

below.)describedis
,bydefinedassyntax,expressionregular(The.pregbytopointedstructuretheinresultsthe

placesand,cflagsinflagsthetosubjectstring,patterntheincontainedexpressionregularthecompiles

s).RE(expressionsregularofimplementationtheofpartisfunctionThis
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expressionbracket

bound

boundatom

pieces

branches

basicextended

SyntaxExpressions’Regular

^.
()()

jiji
ii

ii

RE_DUP_MAX}
,{

?
+

*?+*

|

ed
egrep

REG_INVARG

regcomp
REG_ASSERT

REG_EMPTY

REG_BADRPT

}’{1,100}){1,100}){1,100}){1,100}){1,100((((a
REG_ESPACE

REG_ERANGE

REG_BADBR

REG_EBRACE

REG_EPAREN

REG_EBRACK

REG_ESUBREG

\
REG_EESCAPE

REG_ECTYPE

the(matchingcharacter),singleany(matchingbelow),(seeastring(*)),nullthe(matching
ofsetemptyanexpression),regulartheformatcha(matchinginenclosedexpressionregularaisatomAn

atom.theof
matches(inclusive)throughofsequenceamatchesandintegerstwocontainingboundabyfollowedatom

Anatom.theofmatchesmoreorofsequenceamatchescommaaandintegeronecontainingboundaby
followedatomAnatom.theofmatchesexactlyofsequenceamatchescommanoandintegeronecontaining

boundabyfollowedatomAnsecond.theexceednotmayfirstthethem,oftwoarethereifandinclusive,
(255(*))and0betweenliemustintegersThe.byfollowedalwaysinteger,decimalunsigned
anotherbyfollowedpossiblybyfollowedpossiblyinteger,decimalunsignedanbyfollowedisA

atom.theofmatches1or0ofsequenceamatchesbyfollowedatomAn
atom.theofmatchesmoreor1ofsequenceamatchesbyfollowedatomAnatom.theofmatchesmoreor0of

sequenceamatchesbyfollowedatomAn.or,,,single(*)abyfollowedpossiblyanispieceA

etc.second,
theformatchabyfollowedfirst,theformatchamatchesItconcatenated.,moreorone(*)isbranchA

branches.the
ofonematchesthatanythingmatchesIt.byseparated,non-empty(*)moreorone(*)isRE(modern)A

implementations.1003.2other
toportablefullybenotmaythataspectstheseondecisionsmarks‘(*)’open;semanticsandsyntaxREofaspects

someleaves1003.2end.theatdiscussedbewilltheyprograms;oldsomeincompatibilitybackwardforexist
mostlyREsObsoleteREs).1003.2;ofthose(roughlyREsobsoleteandREs)thesecalls1003.2

;ofthose(roughlyREsmodernforms:twoincome,indefinedass),RE(expressionsRegular

string)negative-lengtha(e.g.argumentinvalid

)inbugafound(youhappen’’‘‘can’t

(sub)expressionempty

invalidoperand+or*,?,

space)swapofoutmachineexistinganyalmostruneventually
willsay,like,RE(anmemoryofoutran

][inrangecharacterinvalid

}{incount(s)repetitioninvalid

balancednot}{braces

balancednot)(parentheses

balancednot][brackets

RE)theinsubexpressionsparenthesizedofnumberthethanlarger(e.g.,numberbackreferenceinvalid

characterunescapabletoapplied

classcharacterinvalid
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classcharacter

not

range
not

expressionbracket

[xX]x

(a*)*
(.*).*

(wee|week)(knights|nights)bb*

isalnum
alnum

[[:>:]][[:<:]]

isxdigitisprintiscntrlisupperislower
spaceblankisspaceisgraphisalpha

ispunctisdigitisalnum

xdigitprintcntrl
upperlowerblank
spacegraphalpha
punctdigitalnum

:][:

[o^][[=^=]][[=o=]]^
o.][.

=][=

[[.ch.]]*cch

.][.

\[
.][.

-
-^]

a-c-e
[0-9]

-
^

[]

\
{

\
\{\\^.[$()|*+?
\$

thatsoexpression,bracketthetoaddedareitofcounterpartscaseallexpression,bracketainsideappearsitWhen
.becomese.g.cases,bothcontainingexpressionbracketaintotransformedeffectivelyisitexpression,

bracketaoutsidecharacterordinaryanasappearscasesmultipleinexiststhatalphabeticanWhenalphabet.
thefromvanishedhaddistinctionscaseallifasmuchiseffectthespecified,ismatchingcase-independentIf

string.nullthematchsubexpressionparenthesized
theandREwholetheboth‘‘bc’’againstmatchediswhenandcharacters,threeallmatchessubexpression

parenthesizedthe‘‘abc’’againstmatchediswhen‘‘weeknights’’,ofcharacterstenallmatches
‘‘abbbc’’,ofcharactersmiddlethreethematchesexample,Forall.at

matchnothanlongerconsideredisstringnullAelements.collatingnotcharacters,inmeasuredarelengthsMatch

subexpressions.componentlower-leveltheiroverprioritytakethussubexpressionshigher-level
thatNotelater.startingonesoverprioritytakingREtheinearlierstartingsubexpressionswithpossible,as

longasbematchwholethethatconstraintthetosubjectsubstrings,possiblelongestthematchalsoSubexpressions
longest.thematchesitpoint,thatatstartingsubstringonethanmorematchcouldREtheIfstring.theinearliest

startingonethematchesREthestring,givenaofsubstringonethanmorematchcouldREanthateventtheIn

systems.othertoportablebetointendedsoftwareincautionwithusedbeshouldand
,byspecifiednotbutwithcompatibleextension,anisThisunderscore.anorfunction)library

bydefined(ascharacteranischaracterwordAcharacters.wordbyfollowednorprecededneitheriswhich
characterswordofsequenceaasdefinediswordArespectively.wordaofendandbeginningtheatstringnull

thematchandexpressionsbrackettheexpressions:bracketofcases(*)specialtwoareThere

range.
aofendpointanasusedbenotmayclasscharacterAothers.providemaylocaleArespectively.),isxdigitSee(

and),isprintSee(),iscntrlSee(),isupperSee(),islowerSee(
),assametheis()isspaceSee(),isgraphSee(),isalphaSee(),ispunct

See(),isdigitSee(),isalnumSee(bydefinedclassescharactertheforstandThese

are:namesclasscharacterStandardclass.thattobelongingcharacters
alloflisttheforstandsandinenclosedaofnametheexpression,bracketaWithin

range.aofendpointanbemayclassequivalence
Ansynonymous.allareand,,thenclass,equivalenceanofmemberstheare

andifexample,For.)andweredelimitersenclosingtheifasistreatmenttheelements,collatingequivalent
othernoarethere(Ifitself.includingone,thattoequivalentelementscollatingallofcharactersofsequences

theforstandingclass,equivalenceanisandinenclosedelementcollatingaexpression,bracketaWithin

‘‘chchcc’’.
ofcharactersfivefirstthematchesREthethenelement,collatingaincludessequencecollating

theife.g.character,onethanmorematchthuscanelementcollatingmulti-characteracontainingexpression
bracketAlist.expression’sbrackettheofelementsingleaissequenceTheelement.collatingthatofcharacters
ofsequencetheforstandsandinenclosedeither)fornamecollating-sequenceaorcharacter,single

awereitifascollatesthatsequencemulti-characteracharacter,(aelementcollatingaexpression,bracketaWithin

expression.bracketawithin
significancespecialtheirlose,includingcharacters,specialotherallparagraphs),next(seeusingcombinations
someandtheseofexceptiontheWithbelow).(seeelementcollatingaitmaketoandinitenclose

range,aofendpointfirsttheasliteralauseTorange.aofendpointsecondtheorcharacter,lastorfirstthe
itmake,literalaincludeTo).possiblea(followingcharacterfirsttheitmakelist,theinliteralaincludeTo

them.onrelyingavoidshould
programsportableandcollating-sequence-dependent,veryareRanges.e.g.endpoint,ansharetoranges

twoforillegal(*)isItdigit.decimalanymatchesASCIIine.g.sequence,collatingthein(inclusive)two
thosebetweencharactersoffulltheforshorthandisthis,byseparatedarelisttheincharacterstwoIflist.
theofrestthefrombelow)see(butcharactersingleanymatchesit,withbeginslisttheIfbelow).see(but

listthefromcharactersingleanymatchesnormallyIt.inenclosedcharactersoflistaisA

.withREanendtoillegalisItbound(*).aofbeginningthenotcharacter,ordinary
anisdigitathanothercharacterabyfollowedAcharacter).that(matchingsignificanceothernowithcharacter

singleaorpresent(*)),beennothadtheifascharacter,ordinaryanastakencharacterthat(matchingcharacter(*)
otheranybyfollowedacharacter),ordinaryanastakencharacterthat(matchingcharacters

theofonebyfollowedaline),aofendtheatstringnullthe(matchingline),aofbeginningtheatstringnull
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regerror

NUL
NUL
NUL

NULregerrorregex_t
regerrorregex_t

regcompregcomp
regex_tNULL

regexecregcompregerror

errbuf_size);size_t*errbuf,char
*preg,regex_tconsterrcode,regerror(intsize_t

<regex.h>#include
<sys/types.h>#include

a\e(\e(b\e)*\e2\e)*d

(
)a)b

}{1,100}){1,100}){1,100}){1,100}){1,100((((a

regcomp

\([bc]\)\1

\^
*

$
^

)(\)\(
}{}\{\

?+|

[^xX][^x][xX][x]

correct.still
isvaluereturnthebutignorediserrbuf0,iserrbuf_sizeIf).terminating(includingmessagewholetheholdto

neededbufferofsizetheisvaluereturnedthecase,anyInsupplied.isterminatingthebeforefitwillasitof
muchasfit,won’tmessagewholetheIfbytes.errbuf_sizemostatto)the(includinglengththelimiting,errbuf

bytopointedbuffertheintomessage-terminatedtheplacesalone.)errcodefromthanthe
frominformationusingmessagedetailedmoreasupplytoablebemay(variable.thatusing

recentmostthefromresultthebeenhaveshouldit,fromcamecodeerrortheifand,preg
bytopointedtypetheofvariabletheofusefromarisenhaveshouldcodeerrorthe,non-ispregIf

message.printablehuman-readable,ato)regexecSeeValue,(Return
or)regcompSeeValue,(Returneitherfromerrcodeofvaluenon-zeroamaps

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

on.reliedbenotshouldcasessuchinbehaviorclarified,isstandardtheUntil‘‘abbbd’’?
matchdoesexample,Forvague.isreferencesbackofdefinitionstandard’sThe

fixed.isspectheuntilfixedbecan’tThis.unmatchedprevious
aofpresencetheinonlycharacterspecialaisbecauseREslegalarelikethings1003.2,inmistakeatoDue

well.handlednotprobablyarerepetitions,boundednestedmultiplybyorREsenormoustrulybyonlyproduced
overflow,internalofkindscertainNotably,conditions.errorobscuretoresponsewithproblemssuspectedareThere

space.swapofoutmachineexisting
anyalmostrun(eventually)will,say,like,REAn

nested.arerepetitionsboundedor
largearecountsifspaceandtimeincostlyiswhichexpansion,macrobyrepetitionsboundedimplements

available.
arelocalethatofetc.elementscollatingtheonlyand1003.2,ofonedefaultthebetoassumedalwaysislocaleThe

.SpencerHenry@zoo.toronto.edu,henrybywrittenwasfunctionalityregexptheofimplementationThis

‘‘bc’’.notbut‘‘cc’’or‘‘bb’’matches
(e.g.)thatsoright),toleftparentheses,openingtheirofpositionsthebysubexpressions(numberingsubexpression

parenthesizedththebymatchedcharactersofsequencesamethematchesdigitdecimalnon-zeroabyfollowed
:aatom,oftypenewoneisthereFinally,).leadingpossiblea(aftersubexpressionparenthesized

aofbeginningtheorREtheofbeginningtheatappearsitifcharacterordinaryanisandsubexpression,
parenthesizedaofendtheor(*)REtheofendtheatexceptcharacterordinaryanissubexpression,

parenthesizedaofbeginningtheor(*)REtheofbeginningtheatexceptcharacterordinaryanischaracters.
ordinarythemselvesbyandwith,andaresubexpressionsnestedforparenthesesThecharacters.

ordinarythemselvesbyandwith,andareboundsfordelimitersThefunctionality.theirforequivalent
noisthereandcharactersordinaryareand,,respects.severalindifferexpressionsregular)(Obsolete

-compliant.remainandREssuchaccepttorefusecanimplementationanasbytes,256thanlonger
REsemploynotshouldportablebetointendedProgramsREs(*).oflengththeonimposedislimitparticularNo

.becomesandbecomes(e.g.)
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regexec

REG_BACKR

REG_LARGE

REG_TRACE

REG_STARTENDREG_NOTBOLrm_so

NUL[0].rm_eopmatch+string
NUL[0].rm_sopmatch+string

REG_STARTEND

REG_NEWLINE
$

REG_NOTEOL

REG_NEWLINE
^

REG_NOTBOL

regexecregcomp

regexec

eflags);intpmatch[],regmatch_tnmatch,size_t
*string,charconst*preg,regex_tregexec(constint

<regex.h>#include
<sys/types.h>#include

NUL

REG_ATOIREG_ITOA

re_endp
REG_ATOI

REG_ITOAregerror

.stringofsubstringsseveralofanymatchcouldthereofportion
aorREanwheresituationsinmatchediswhatofdiscussionafor,regcompSeeSyntax,Expressions’Regular

codebackrefofuseforce

representationlargeforce

stdout)to(printedexecutiontrace

matched.isithownotstring,theoflocation
theonlyaffects;implynotdoesnon-zeroathatNotesystems.

othertoportablebetointendedsoftwareincautionwithusedbeshouldand,byspecified
notbutwithcompatibleextension,anisThis.nmatchandpmatchofdefinitiontheforbelowSee.nmatchof

valuetheofregardlesslocation),thatatabeactuallynotneed(there
atlocatedterminatingahavetoandatstarttoconsideredisstringThe

).regcompSee(REG_NEWLINE,undernewlinesofbehaviortheaffectnot
doesThisit.beforematchnotshouldanchorthesoline,aendnotdoesstringtheterminatingNULThe

).regcompSee(REG_NEWLINE,undernewlinesofbehaviortheaffectnotdoesThis
it.beforematchnotshouldanchorthesoline,aofbeginningthenotisstringtheofcharacterfirstThe

flags:followingtheofmoreorzeroofORbitwisetheisargumenteflagsThe

NUL.)thebyreplaced
andremovedbeenhavetoconsideredismarkerend-of-lineotheranyis,(Thatline.theofendtheindicatingNUL

thewithline,entireanoftextthebetoconsideredisstringbytopointedstringNUL-terminatedthedefault,By

threads.multiplebysimultaneouslyusedbecan
REcompiledsingleaso,ofexecutionduringalterednotisformcompiledThe).regcompSee(

ofinvocationpreviousabycompiledbeenhavemustREThevalue.returnedtheand,pmatch,nmatchusingresults
reportsand,eflagsinflagsthetosubject,stringtheagainstpregbytopointedREcompiledthematches

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.
iserrbuf_sizeifevenreturned,alwaysis)terminating(includingmessagetheholdtoneededbufferofsizeThe

possible.arechangesand
experimentalconsideredaretheythatalsowarnedBesystems.othertoportablebetointendedsoftwareincaution

withusedbeshouldand,byspecifiednotbutwithcompatibleextensions,aretheyfacilities;debugging
asprimarilyintendedareandrecognized).notisnametheif(0codeerrortheofvalue

numerictheofrepresentationdecimaltheiserrbufinresultthecase,thisin‘‘REG_ECOLLATE’’);(e.g.codeerror
anofnameprintablethetopointmusttopointsitstructuretheofmembertheandnon-NULLbeshall
pregthen,iserrcodeIfthereof.explanationanthanrather‘‘REG_NOMATCH’’,e.g.code,errortheof

nameprintabletheisresultsthat‘‘message’’the,withORedfirstistogivenerrcodetheIf
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regfree

*preg);regfree(regex_tvoid

<regex.h>#include
<sys/types.h>#include

regexecregexec

[0].rm_sopmatch+string[0].rm_eopmatch+string
REG_INVARG

regcomp
REG_BADPAT

REG_ESPACE

REG_NOMATCHregexec

regexecpmatch[0]
REG_NOSUBREG_STARTEND

REG_NOSUB
regmatch_tREG_STARTEND

b
b(b*)+

-1rm_eorm_sopreg->re_nsub
>i

ii

regexec

regexec

ssize_t
off_tregoff_trm_eorm_so

regmatch_t
REG_STARTENDregexec

REG_NOSUB

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

anchoring.andmatchingword-boundary
ofcombinationsinlurkmaybugsandkludge,aofbitaismatchingword-boundaryofimplementationThe

double.roughlycountingcharacters
specialmostwithcharacters,30aboutunderlengthREkeepingforbonusspeedstrongaisthereparticular,

inmatter;doeslengthREexpensive.massivelyarereferencesbackthatcomplexityREtoinsensitivelargely
isworse.is1exceedingnmatchexpensive;is0exceedingnmatchpoor.isperformance

.SpencerHenry@zoo.toronto.edu,henrybywrittenwasfunctionalityregexptheofimplementationThis

)thanlessis(e.g.,argument(s)invalid

bycompiledREantopointdoesn’tpregargumentpassedthe

memoryofoutran

below:isvaluesreturnerrorpossibleoflistThesituations.exceptionalinreturnedbemaycodes
errornon-zeroOtherfailure.forcodenon-zerotheandsuccessfor0returnsNormally,

.successfulabychangedbenotwillofvaluethespecified,was
or0isnmatchif;nmatchbycontrolledentirelystillisoutputforUse.foroffsets

inputtheholdto),regcompSeeREG_NOSUB,RE,theofcompilationtheinspecifiedwasor0is
nmatchif(evenvariableoneleastattopointmustpmatch,eflagsinspecifiedisIf

empties.)theofoneissubstringreportedtheso,lastthefollowingstrings
emptyofnumberinfiniteanthenandsthreethematchessubexpressionparenthesizedthe‘‘bbb’’,matches

REthewhenthatparticular,inexampleanas(Note,matched.itonelasttheissubstringreportedthetimes,
severalmatchtheinparticipatedsubexpressionaIf.tosetandboth)---have

is,(thatREtheinexistnotdothatsubexpressionstoorall,atmatchtheinparticipatenotdid
thatsubexpressionstoeitherarray---correspondingtheinentriesUnusedright.toleftRE,theinparenthesesopening

theirofordertheby1)at(startingcountedsubexpressionswith,subexpressionreportsmemberRE;thewithin
subexpressionsparenthesizedbymatchedwassubstringwhatreportmembersRemainingRE.entirethebymatched

wasstringofsubstringwhatindicatetoinfilledisarraypmatchtheofmember0ththereturns,When

substring.
emptythefollowingcharactertheindicatingbothoffsets,equalbydenotedissubstringemptyAn.

togivenargumentstringtheofbeginningthefrommeasuredareOffsetssubstring.theofendtheaftercharacter
firsttheofoffsettheandsubstringaofcharacterfirsttheofoffsettherespectivelycontaining),a

andanaslargeasleastattypearithmeticsigned(atypeofboth,andmembers
theleastathasstructureaSuch.typeofstructuresnmatchofarrayantopointshouldpmatch
Otherwise,specified).iswherecasetheforbelowsee(butargumentpmatchtheignores
0,isnmatchifor),regcompSee(REG_NOSUB,REtheofcompilationtheinspecifiedwasIf
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_rename

remque

remove

*newname);charconst*oldname,char_rename(constint

<stdio.h>#include

}
q_data[0];char

*q_back;qelemstruct
*q_forw;qelemstruct
{qelemstruct

qelemstruct

*elem);qelemremque(structvoid

<search.h>#include

remove("/tmp/data.tmp");

*file);charremove(constint

<stdio.h>#include

regerrorregexecregex_t
regfree

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

queue.afromelementrytheremovesfunctionThis

thus:definediswhich
offormtheinbemustqueuetheinelementEachlists.linkeddoublyfrombuiltqueuesmanipulatesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

good.forgonearecontents
itsandfiletheprogram,un-eraseanhaveyouUnlesssystem.filethefromfilenamedtheremovesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

undefined.
isortoitsupplyingofeffecttheandREcompiledvalidalongernoisremaining

The.pregbytopointedREcompiledthewithassociatedstoragedynamically-allocatedanyfrees
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rewind

rename

*file);rewind(FILEvoid

<stdio.h>#include

"c:/path2");rename("c:/path1/mydir",
"c:/yourdir/some.sav");rename("c:/mydir/some.doc",

rename()

EACCESerrno
ENOENTerrno

ENAMETOOLONGerrnoEINVALEBUSY

EXDEVerrnoEISDIR
ENOTDIRerrno

EINVALerrno
ENOTEMPTYerrno

*newname);charconst*oldname,charrename(constint

<stdio.h>#include

_rename
rename

_crt0_startup_flags
_CRT0_FLAG_NO_LFNLFN

_rename

"c:/path2");_rename("c:/path1/mydir",
"c:/path1/yourdir");_rename("c:/path1/mydir",

rename

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

succeed.alwaysnotmightitbutinvoked,wasitbeforewere
therasthingstheleavetohardverytriesfunctionthe,ofoperationtheduringwronggoesanythingIf

.tosetusuallywillDOScalamities,other
theofmostFor.tosetbewillexist,doesn’toldnameIfDOS.byimposedlimitthethanlonger
arewhichpathnamesforreturnedbewill).inorthegetwill(youdrive

non-defaultaonevendirectorycurrentarenamingallowwon’tDOS.newnameoroldnameeitherinallowednot
areWildcards).tosetbewill(otherwise,devicelogicalsametheonresidemustand),or

tosetbewillelse(orfiles)regularbothordirectories(bothtypesametheofbemustnewname
andoldnamebothexists,newnameIf).tosetbewill(otherwise,prefixpathitsinoldnameinclude

notmustand),tosetbewillelse(oremptybemustitdirectory,aisnewnameIfremoved.
firstisitthenexists,newnameIf.newnametooldnamedirectoryorfileexistinganrenamesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

smaller.lotaprogramyourmakethusandinsteadusecanyouprograms),
Unix-bornbyexpectedonlyisusually(whichbyofferedfunctionalityextratheneeddon’tyouIf

._crt0_startup_flagsSeevariable,thein
setistheor,tosetisvariableenvironmenttheunlessthere),succeedexampleabove
theincallsboththat(sodirectoriesmovealsocan),_use_lfnSee(filenameslongsupportthatsystemsOn

fail:willsecondthe
whilesucceed,willcallfirsttheexample,followingtheinthatmeansThistree.directorytheofbranchesdifferent

betweendirectoriesmovecannotitparent,sametheunderstaysitsodirectoryarenameonlycanitbut),rename
See(thatsmallermuchisIt.newnametooldnamedirectoryorfileexistinganrenamesfunctionThis
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rmdir

rindex

rewinddir

’/’);rindex(filename,=*last_slashchar

NULL

NULL

ch);int*string,char*rindex(constchar

<strings.h>#include

rewinddir(d);
opendir(".");=*dDIR

readdir

*dir);rewinddir(DIRvoid

<dirent.h>#include

rewind(stdin);

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.wasn’titiforcharacter,thetopointerA

back.stringtheofendthetopointeragetyou’llch
aszeropassyouifsocounts,characterthethatNote.stringinchofoccurrencelastthetopointeraReturns

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

again.
beginningtheatstarts)readdirSee(tocallnextthethatsodirtheofpositiontheresetsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

indicator.errortheclearsandfiletheofbeginningthetopointerfiletherepositionsfunctionThis
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run_child

tss_ds;shortunsigned
res6;shortunsigned
tss_ss;shortunsigned
res5;shortunsigned
tss_cs;shortunsigned
res4;shortunsigned
tss_es;shortunsigned
tss_edi;longunsigned
tss_esi;longunsigned
tss_ebp;longunsigned
tss_esp;longunsigned
tss_ebx;longunsigned
tss_edx;longunsigned
tss_ecx;longunsigned
tss_eax;longunsigned
tss_eflags;longunsigned
tss_eip;longunsigned

tss_cr3;longunsigned
res3;shortunsigned
tss_ss2;shortunsigned
tss_esp2;longunsigned
res2;shortunsigned
tss_ss1;shortunsigned
tss_esp1;longunsigned
res1;shortunsigned
tss_ss0;shortunsigned
tss_esp0;longunsigned
res0;shortunsigned
tss_back_link;shortunsigned

{TSSstructtypedef

debug/tss.ha_tss
a_tssrun_child

run_childlongjmp

longjmp

(void);run_childvoid

<debug/dbgcom.h>#include

rmdir("/tmp/datadir");

*dirname);charrmdir(constint

<unistd.h>#include

follows:asheaderthebydefinedisvariableThestopped.
debuggeethereasontheoutfindtovariabletheexaminesusuallydebuggerthereturns,After

caller.thetoreturnthenwillitand,toback
willexceptionbreakpointtheservicetocalledisthathandlerexceptionthenormally,exitsorbreakpoint,ahits
debuggeetheWhencode.debuggee’sthetoaviaprogram,debuggedtheresumesorstartsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzeroremoved,wasdirectorytheifZero

empty.bemustdirectoryThe.dirnamedirectoryremovesfunctionThis
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save_npx

{structtypedef

NPXREG;}
sign:1;shortunsigned
exponent:15;shortunsigned
sig3;shortunsigned
sig2;shortunsigned
sig1;shortunsigned
sig0;shortunsigned
{structtypedef

debug/dbgcom.h
npx

(void);save_npxvoid
npx;NPXextern

<debug/dbgcom.h>#include

}
*/breakpointa/*SIGTRAP;=signal_number

3)==a_tss.tss_irqn||1==(a_tss.tss_irqnifelse
SIGINT;=signal_number

0x75)==(a_tss.tss_irqnif
DEBUGGEE_GOT_SIGNAL=status

{
else
}

0xff;&a_tss.tss_eax=exit_code
DEBUGGEE_EXITED;=status

{
0x21)==(a_tss.tss_irqnif

();load_npx
();run_child
();save_npx

run_child

run_child

a_tss;TSSextern

TSS;}
tss_error;longunsigned
tss_irqn;charunsigned
tss_iomap;charunsigned
tss_trap;shortunsigned
res10;shortunsigned
tss_ldt;shortunsigned
res9;shortunsigned
tss_gs;shortunsigned
res8;shortunsigned
tss_fs;shortunsigned
res7;shortunsigned

:headertheinfollowsasdefined
structureaisvariableThis.variableexternaltheinprocessornumericx87theofstatethesavesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.redir_to_debuggerSeeseeand,redir_to_childSeewell.asredirectedishandle
standarddebugger’scorrespondingthehandles,standarditsofoneredirectsdebuggeetheifOtherwise,returns.

itafterthemrestoreandcallingbeforehandlesstandardthesavetoneedyou’dgenerally,that,Note

returns.afterteststypicalaforbelowexampletheSee
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scanf

sbrk

);*format,charscanf(constint

<stdio.h>#include

*/spaceallocate/*sbrk(1000);=buf
*buf;char

malloc

malloc

delta)*sbrk(intvoid

<unistd.h>#include

();load_npx
();run_child
();save_npx

load_npx

run_childsave_npx

NPX;}
top;char
in_mmx_mode;char

mmx[8];doublelong
st_valid[8];char

st[8];doublelong
reg[8];NPXREG

datasel;longunsigned
dataptr;longunsigned
cs;longunsigned
eip;longunsigned
tag;longunsigned
status;longunsigned
control;longunsigned

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.positiveapassedhadyouifallocated,justyouheapofchunkthetopointerawords,otherInaccessed.
becouldmemorymorenoif-1orrange,addressvalidprevioustheofoutsidebytefirsttheofaddressThe

).mallocSee(byonlyaccessednormallyisfunctionThis

break.theincreasingbyfrom)memorygets(whereheap
theexpandcanyoubreak,theunderregiontheisheaptheSinceviolation.acausingwithoutaccesscanprogram

yourthataddresshighesttheisThisit.todeltaaddingbyprogramtheof"break"thechangesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.load_npxSeesee,calldebugger,thetoreturnediscontrolwhenstatex87therestoreTo

program.debugged
theresumeorbegintocalledis)run_childSee(beforeimmediatelycalledbeshould
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combinationstheofSome

Ld

long
D
ld

intmax_t
jd

short
hd

char
hhd

int
d

%s%1s

c

%hf%hD
doublefloatlongh

size_t
z

ptrdiff_t
t

long
L

longlonglong
ll

long
l

uintmax_tintmax_t
j

short
h

char
hh

*

[c

stdin

base.theas10usingsignedatoinputtheConvert

base.theas10usingantoinputtheConvert

base.theas10usingsignedatoinputtheConvert

base.theas10usingsignedatoinputtheConvert

representation.numbertheofbasetheas10usingsignedatoinputtheConvert

implied.isoneofwidth
aspecified,notisparameterwidththeIfcharacter.nullawithterminatedarecharacterscopied

the,withUnlikecharacter.non-whitespacenextthereadtousewhitespace;leadingtheof
skippingsuppressesconversionThisbuffer.giventhetocharacters)width(orcharacternexttheCopy

:complain.couldcompileraspecifiers,non-standard
theuseyouIfnon-standard.arebelowlistedspecifiertypeconversionThe•

ignored.generallyisit,or
inlike,ororatoconversionimpliesthatspecifierabeforeappearsqualifiertheIf

.specifyto

;specifyto

doubles;specifyto

non-standard;
isthisalthoughdoubles,specifytointegers;specifytoletters)elllower-case(two

integers;ordoublesspecifyto

integers;orspecifyto

integers;specifyto

;specifyto

be:maywhichqualifier,conversionoptionalAn•

conversion.theinusetocharactersinputofnumbermaximumthespecifieswhichspecifier,widthA•

skipped.betoisthatfieldinputandescribetoallowsThisanywhere.stored
notbutspec,conversionthetoaccordingconvertedbeshouldinputthethatindicateswhich)(asteriskAn•

fields:followingthecontainsspecifierconversionEachautomatically.whitespaceleadingskipalsoandexcept
conversionsAllinput.theintabstwoandnewlineamatchmayspacesingleaThus,input.theincharacters

whitespaceanyofmoreorzeromatchesstringformattheinwhitespaceAnysymbol.percentawithbeginwhich
specifiers,conversionaaswellasexactlyinputthematchmuchwhichcharactersregularcontainsstringformatThe

.scanf
Seearguments.thebytopointedvariablestheinitstoresandfromtextformattedscansfunctionThis
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size_ti
zi

ptrdiff_ti
ti

longlongi
lI
lli
Li

longi
I
li

intmax_ti
ji

shorti
hi

chari
hhi

int
00x

i

doublelong
llG
llg
LG
Lg
llF
llf
LF
Lf
llE
lle
LE
Le

double
lG
lg
lF
lf
lE
le

float
G
g
F
f
E
e

size_t
zd

ptrdiff_t
td

longlong
lD
lld

.ainresultthestoresbut,Like

.ainresultthestoresbut,Like

.signedainresultthestoresbut,Like

.signedainresultthestoresbut,Like

.aninresultthestoresbut,Like

.signedainresultthestoresbut,Like

.signedainresultthestoresbut,Like

.strtolSee.signed
ainstoreandprefixes,orofpresencethebyautomaticallybasedetermininginput,theConvert

.atoinputtheConvert

.atoinputtheConvert

).(anumberpointfloatingatoinputtheConvert

base.theas10usingatoinputtheConvert

base.theas10usingatoinputtheConvert

base.theas10usingsignedatoinputtheConvert
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short
hu

char
hhu

int
u

s

x
p

size_t
zo

ptrdiff_t
to

longlong
lO
llo
Lo

long
O
lo

uintmax_t
jo

short
ho

char
hho

int
o

size_tn
zn

ptrdiff_tn
tn

longlongn
lln
Ln

longn
ln

intmax_tn
jn

shortn
hn

charn
hhn

int
n

base.theas10usingunsignedantoinputtheConvert

base.theas10usingunsignedantoinputtheConvert

base.theas10usingunsignedantoinputtheConvert

character.nullawithterminatedthenisstoredstringThewhitespace.nextthetoup
charactersnon-whitespacecopyingandwhitespaceleadingskippingstring,giventhetoinputtheCopy

format.theusinglikeisThispointer.atoinputtheConvert

8.baseusing,atoinputtheConvert

8.baseusing,atoinputtheConvert

8.baseusing,unsignedantoinputtheConvert

8.baseusing,unsignedantoinputtheConvert

8.baseusing,antoinputtheConvert

8.baseusing,unsignedantoinputtheConvert

8.baseusing,unsignedantoinputtheConvert

8.baseusing,unsignedantoinputtheConvert

.atopointshouldargumentthebut,Like

.atopointshouldargumentthebut,Like

.signedatopointshouldargumentthebut,Like

.signedatopointshouldargumentthebut,Like

.antopointshouldargumentthebut,Like

.signedatopointshouldargumentthebut,Like

.signedatopointshouldargumentthebut,Like

argument.thebytopointedtheintofarsoscannedcharactersofnumbertheStore
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…

_strtoldstrtod
strtoulstrtol

%

][^[
-[^[]

^[a-d]
[abcd]

scanf
char

][

size_t
zX
zx

ptrdiff_t
tX
tx

longlong
llX
llx
LX
Lx

long
lX
lx

uintmax_t
jX
jx

short
hX
hx

char
hhX
hhx

int
X
x

size_t
zu

ptrdiff_t
tu

longlong
lU
llu
Lu

long
U
lu

uintmax_t
ju

.and
useconversionsFloating-pointconversions.actualtheperformtoorofusemakeformatsInteger

input.theincharacterpercentamatchmustThis

.closingthebeforeimmediatelyor,orafterimmediately
eitheritwrite),(dashliteralaspecifyTo.orafterimmediatelyitput),(close-bracket

acontainssetthethatspecifyTonegated).issetthe(i.e.copiedgetnotdothatcharacters
ofsetthespecifiessetthethen),(caretaischaracterfirsttheIf).(example:characters

ofrangeaor)(example:charactersregularbemaycharactersThesestops.copying
thewhenthusandallowed,arecharacterswhichdeterminebracketsthebetweencharactersThe

brackets.theinsidespecificationthematchtheythatprovidedassigned,andconsumedarecharacters
widthtoUpvalue.largeveryahadwidthifasbehavesparameter,widththespecifynot

doyouIfcharacter.nullterminatingabyfollowedarray,aincharactersmatchedtheStores

16.baseusing,atoinputtheConvert

16.baseusing,atoinputtheConvert

16.baseusing,unsignedantoinputtheConvert

16.baseusing,unsignedantoinputtheConvert

16.baseusing,antoinputtheConvert

16.baseusing,unsignedantoinputtheConvert

16.baseusing,unsignedantoinputtheConvert

16.baseusing,unsignedantoinputtheConvert

base.theas10usingatoinputtheConvert

base.theas10usingatoinputtheConvert

base.theas10usingunsignedantoinputtheConvert

base.theas10usingunsignedantoinputtheConvert

base.theas10usingantoinputtheConvert

-  Page 338  -



not
after

Description

Syntax

Example

Portability

ValueReturn

SCN

intptr_tid
SCNiPTR
SCNdPTR

intmax_tid
SCNiMAX
SCNdMAX

_tNint_fastid
NSCNiFAST
NSCNdFAST

_tNint_leastid
NSCNiLEAST
NSCNdLEAST

_tNintid
NSCNi
NSCNd

SCN

intmax_tuintptr_tuint_fast32_tint8_t
<stdint.h>SCN

d
longl

scanfSCN

<inttypes.h>#include

buf);scanf("%[a-zA-Z]",
*/onlylettersread/*

buf);&x,%[^\n]\n",scanf("%d
*/end-of-linetoread/*

buf);&y,&x,%s",%dscanf("%d
buf[100];char
y;x,int

[a-c]
longlong

UOIDF

ztjhh

EOF

EOF

.typeaforspecifierconversiontypeandThe

.typeaforspecifiersconversiontypeandThe

bits.NoftypeaforspecifiersconversiontypeandThe

bits.NoftypeaforspecifiersconversiontypeandThe

bits.NoftypeaforspecifiersconversiontypeandThe

are:macrosThe64.or3216,8,becanNBelow

.,,,
example:For.headertheindefinedtypesthewithusedbeshouldmacrosoffamilyThe

integers).ofdisplaydecimalfor(e.g.:specifiertypeconversion
theand),for(e.g.:typetheofwidththespecifytoqualifier,conversionaincludeThey).scanfSee(

functionsoffamilytheusingmannerportableaininputbetointegersallowsmacrosoffamilyThe

context).thatinmeaning’’specialahave‘‘maydash
asaysmerely(whichANSItoextensionpopularveryaischaractersofrangeaasofmeaningThe

extensions.GCCaretypedatatheforspecifiersconversionThecompilers.otherandCBorland
withcompatibilityforprovidedaretheyextensions;DJGPPareand,,,,specifiersconversionThe2.

standard.C99ANSItheinappearedfirstspecifiersconversionand,,The1.

Notes:

1003.1-20011003.2-1992;2)note
(see1)note(seeC99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.betocausewillmatchedand
readwerecharacterssuchfailureinputsoitems’’,‘‘convertedascountcharactersinputmatchedwhichstring
formattheinwhitespace)(includingcharactersliteralthatNotereturned.isassigned,andconvertedisitemfirst

thebeforefailureinputanyisthereiforends,inputIfassigned.andmatchedsuccessfullyitemsofnumberThe
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Example
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ValueReturn

VariablesScreen

ScreenAttrib;charunsignedextern
ScreenSecondary;longunsigned
ScreenPrimary;longunsigned

<pc.h>#include
<go32.h>#include

&m);SCNxMAX,"%"sscanf("0x1000",=ret

ret;int
m;intmax_t

uintptr_txuo
SCNxPTR
SCNuPTR
SCNoPTR

uintmax_txuo
SCNxMAX
SCNuMAX
SCNoMAX

_tNuint_FASTxuo
NSCNxFAST
NSCNuFAST
NSCNoFAST

_tNuint_LEASTxuo
NSCNxLEAST
NSCNuLEAST
NSCNoLEAST

_tNuintxuo
NSCNx
NSCNu
NSCNo

(0).offor(1)onblink--7bit

color;background--4-6bits

color;foreground--0-3bits

follows:asconstructed
isattributeThewrites.screentextthebyuseiniswhichattributecurrenttheholdsScreenAttribvariableThe

space.addressdefaultyourintomappedismemoryvideotheas),_far*See(functionspointerfartheof
oneanyor)dosmemputSee,dosmemgetSee(functionsdosmemget()/dosmemput()usemustyouthem,referenceTo

arrays.weretheyifasscreenssecondaryandprimarytheofmemoryvideothetoaccessallow)_go32_info_block
Seestructure_go32_info_blocktheinfieldstoaliases#define’darethey(actually,variablestwofirstThe

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

applicable.Not

.typeaforspecifiersconversiontypeand,The

.typeaforspecifiersconversiontypeand,The

bits.Noftypeaforspecifiersconversiontypeand,The

bits.Noftypeaforspecifiersconversiontypeand,The

bits.Noftypeaforspecifiersconversiontypeand,The
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

ScreenGetChar

ScreenCols

ScreenClear

NULL

row);intcol,int*attr,int*ch,ScreenGetChar(intvoid

<pc.h>#include

ScreenCols();=available_columnsint

ScreenCols(void);int

<pc.h>#include

ScreenClear();

ScreenClear(void);void

<pc.h>#include

valuethepasscanYoumode.textinisscreenthewhenworkonlywillitsomemory,videotheaccessing
directlybysodoesIt.attrandchbyspecifiedisaddresswhoseintegerstheintozero-based)are(thesecolby

givencolumnandrowbygivenrowatscreenprimarycurrenttheofattributeandcharacterthestoresfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

columns.ofnumberThe

text.writetofunctionsBIOSvideotheusingwhenavailabletextofcolumnsofnumbertheisvaluethis
modes,graphicsinobvious;iscolumnsofnumberofmeaningthemodes,textInarea.BIOSthein40:4Ahaddress

absolutetheatbytetheatlookingbysodoesItscreen.theofcolumnsofnumberthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

).VariablesScreenSee(ScreenAttribbyspecified
asforegroundandbackgroundcurrentthewithblanksbyitoverwritesItscreen.texttheclearsfunctionThis

));char+8)<<attr)short)((unsigned(ScreenPrimary,_farpokew(_dos_ds,
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

ScreenMode

ScreenGetCursor

ScreenMode();=video_mode

ScreenMode(void);int

<pc.h>#include

&wherey);ScreenGetCursor(&wherex,

*column);int*row,ScreenGetCursor(intvoid

<pc.h>#include

0);0,&attr,ScreenGetChar(&ch,

attr;ch,int

int
charint

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

mode.videoThe

40:49h.addressabsolute
atbytetheaccessingbysodoesItBIOS.systemthetoknownasmodevideocurrentthereportsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.columnandrowbypointedvariablestheinitstoresand10h,
interrupttheof3functioncallingbypagevideodefaulttheofpositioncursorcurrenttheretrievesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

erratically.workorcrashwillprogramyourorthere,anto
pointerapassYou!atonot,antopointersareattrandchvariablestheboththatnote

information.correspondingthetheretrievetowantnotdoyouifpointerstheofeachin
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Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

ScreenRetrieve

ScreenPutString

ScreenPutChar

ScreenRows()*ScreenCols()*2

*buf);ScreenRetrieve(voidvoid

<pc.h>#include

10);20,LIGHTBLUE,|4)<<(BLUEworld!",ScreenPutString("Hello,

row);intcolumn,intattr,int*str,charScreenPutString(constvoid

<pc.h>#include

0);75,LIGHTMAGENTA,|4)<<(BLUEScreenPutChar(’R’,

row);intcol,intattr,intch,ScreenPutChar(intvoid

<pc.h>#include

).ScreenColsSee,ScreenRowsSee(
ascomputedbecanstoragerequiredThedata.theholdtostorageenoughhasbufthatcheckingwithout

assumesIt.bufbytopointedbuffertheincontentsscreenprimarycurrenttheofreplicaastoresfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

0).rowisrowtopmostthe(e.g.,zero-basedarecolumnandrowvariablesThehappens.nothing
mode,videocurrentforrangelegaloutsidevalueshaveroworcolumnIf.attrbygivenattributethegetscharacter

stringEach.strbygivenstringthedisplaysfunctionthis,rowandcolumnbygivenpositionscreenatBeginning

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

mode.textinisscreenthewhen
workonlywillitsomemory,videotheaccessingdirectlybysodoesItzero-based.arewhich,colbygivencolumn

androwbygivenrowatattrattributeanwithchinspecifiedisvaluewhosecharacterthewritesfunctionThis
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Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ScreenUpdate

ScreenSetCursor

ScreenRows

*/cursorthehome/*0);ScreenSetCursor(0,

column);introw,ScreenSetCursor(intvoid

<pc.h>#include

ScreenRows();=rowsint

ScreenRows(void);int

<pc.h>#include

ScreenRetrieve(saved_screen);

*)alloca(ScreenRows()*ScreenCols()*2;(unsigned=*saved_screenunsigned

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

10h.interruptof2functioncallingby,column
androw(zero-based)bygivenpointthetopagevideodefaulttheonpositioncursorthemovesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

rows.ofnumberThe

etc.SVGAVGA,EGA,
likeextensions,BIOSowntheirwithadaptersvideoforonlyworksmethodThisarea.BIOSthein40:84haddress

absolutetheatbytetheatlookingbysodoesItscreen.texttheofrowsofnumberthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

-  Page 344  -



Example

Portability

ValueReturn

Description

Syntax

Example

Portability
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Description

Syntax

Example

Portability

ValueReturn

Description

ScreenVisualBell

ScreenUpdateLine

ScreenVisualBell(void);void

<pc.h>#include

10);ScreenUpdateLine(line_buf,

row);int*buf,ScreenUpdateLine(voidvoid

<pc.h>#include

ScreenUpdate(saved_screen);

*buf);ScreenUpdate(voidvoid

<pc.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

screen.theoncharactereveryofcolorsthe
invertingmomentarilybysodoesItbell’.‘‘visualofeffecttheproducetocolorsscreentheflashesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

screen.primary
theon0),rowislinetopmost(therowingivennumberlinescreenthetobufofcontentsthewritesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

attributes.theirandcharacterstheincludingmemory,videotheof
replicaexactancontainshouldbufferThescreen.primarythetobufbuffertheofcontentsthewritesfunctionThis
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Example

Portability

ValueReturn

Description

Syntax

select

seekdir

searchpath

int

<string.h>#include
<time.h>#include

q);seekdir(dir,
do_stuff();

telldir(dir);=qint

readdirtelldir

loc);long*dir,seekdir(DIRvoid

<dirent.h>#include

searchpath(argv[1]));argv[1],%s\n",asfoundwasprintf("%s

PATH
baz.exec:/foo/barc:/foo/bar/baz.exe

NULL

PATHc:/foo
searchpathbar/baz.exec:/foo/bar/baz.exe

PATH
searchpath

statopen
PATH

*file);charsearchpath(const*char
<dir.h>#include

ScreenVisualBell();

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

directory.theinpointthatfollowsentry
whateverreadwill)readdirSee(tocallnextThe).telldirSee(byreturnedvalueaorzero

eitherbeshouldlocforusedvaluethethatNote.locspecifiedthetodirinpointerlocationthesetsfunctionThis

that.likebehavedoesn’timplementationDJGPP’ssobug,aisthisthinkWe.youron
somewhereisthatprovidedexist,doesn’tdirectorytheifeven,

e.g.findhappilywillitThus,only.basenametheforsearchesandaltogetherdirectoriesleadingthe
disregardsversionBorlandthethatnoteHowever,library.Borland’swithcompatibilityforprovidedisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

call.)eachonoverwrittenisbufferstatic(The.returnsitOtherwise,stored.
isfilefoundtheofpathnamefullthewherebufferstaticatopointerareturnsfunctionthesuccessfull,When

.inmentionedis
ifandtopassyouife.g.findwillthisthatNoteturn.

inindirectoryeverytriesitfails,thatIfdirectory.workingcurrentthetorelativeisorpath,fully-qualifieda
alreadyisitcaseinunaltered,namethattriesfirstdirectories,leadingorletterdriveaincludesfileIf

).orcallingby(e.g.filetheaccesstousedbecanresultthethatsoprepended,
directoriesleadingwithnamefilethereturnsfound,ifandvariable,environmenttheinlisteddirectoriesand
directoryworkingcurrenttheincludingdirectories,oflistainfilethatforsearches,fileinfileaofnameaGiven
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ValueReturn
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errnoselect

NULL
select

select

};
tv_usec;long
tv_sec;time_t

{timevalstruct

timevalstruct

selecttimevalstruct

select

NULLselect

NULLexceptfdswritefdsreadfds

selectFD_SET
fd_set

1-nfds0
fd_set

FD_SETSIZE

p)FD_ISSET(n,

p)FD_CLR(n,

p)FD_SET(n,

FD_ZERO(p)

fd_set
fd_set

*timeout)timevalstruct
*exceptfds,fd_set
*writefds,fd_set
*readfds,fd_set

nfds,select(int

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

unchanged.setsdescriptortheleavesandvalue,suitableatosets-1,returnsfailure,On

zero.toresetbitstheirallhavesetsnon-theallexpired),hastimeout
the(i.e.,0returnsIfoperations.whichforreadyarefileswhichdescribethatsubsetswithreplaced

aresetsinputTheexpired.timeouttheif0,orready,filesofnumberthereturnsreturn,successfullOn

follows:asdefinedis

expires).timeouttheorready,becomethemofsomeuntildescriptorsthealltestrepeatedly
will(timeout:variableatopointeraorimmediately),exitandoncetesti.e.,mode,

(pollstructurezero-valueatopointeraforever),waiti.e.,timeout,(nopointerNULLabemayvaluetimeoutThe

sets.returnedtheinbitstheatlookingbeforevaluereturnthetestalwaysshouldyouso,are
setsdescriptorthefailure,ameaning-1,returnsifthatNotecondition.exceptionalanpendingandoutput,

forreadyinput,forreadyrespectively,be,tofoundwasthatdescriptoreveryforsetisbitawhichinsubseta
withreplacedbewillsetsthreetheofargumentnon-eachvalue,non-negativeareturnsifoutput,On

conditions.corresponding
thetestingininterestednotiscallertheifpointer,abecanand,,ofAny

set.arebitswhosedescriptorsthoseonlyexaminesmacro.the
usingsetbeshouldwait,shouldfunctionthewhichforsetstheofoneeachofbitstheofsomeinput,On

that.beyonddescriptorsforsetarebitssomeifeven,throughdescriptorsfile
checkonlywillfunctionthesets:theofeachinexaminedbetobitsofnumbertheisparameternfdsThe

system.thebysupporteddescriptorsofnumbermaximumThe

.psetinnmemberofvaluetheReturn

.psetinnmemberClear

.psetinnmemberSet

zeros.alltopsettheInitialize

descriptor):fileaisn
andobjectantopointeraispbelow,tablethe(insetsthesewithdealtousedbeshallmacrosfollowing

Thedescriptor.everyforbitonedescriptors,fileofsetaofrepresentationbitmapaisvariableEach

timeout.
afororpending,conditionexceptionalhavetooroutput,orinputforreadybetofilesforwaitsfunctionThis
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Enter
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Syntax
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__set_fd_flags

flags);longunsignedfd,__set_fd_flags(intvoid

<libc/fd_props.h>#include

setmodegetch
getkey

getc
select

writefds

exceptfds

select

FILE
exceptfdsferror

feoffdopenfopenFILE

__dpmi_yieldselect

select

}
"NOT");:""?select_result

i,output\n",forready%s"%d:
fprintf(stderr,
else
}
perror("");

i);output",forFailure"%d:fprintf(stderr,
{

-1)==(select_resultif
&timeout);0,&write_fds,0,1,+(iselect=select_result

&write_fds);(i,FD_SET
(&write_fds);FD_ZERO

"NOT");:""?select_result
i,input\n",forready%s"%d:

fprintf(stderr,
else
}
perror("");

i);input",forFailure"%d:fprintf(stderr,
{

-1)==(select_resultif
&timeout);0,0,&read_fds,1,+(iselect=select_result

&read_fds);(i,FD_SET
(&read_fds);FD_ZERO

{
i++)5;<i0;=(ifor

*/default.byopenfiles5theofstatusDisplay/*

0;=timeout.tv_usec
*/timeout5-second/*5;=timeout.tv_sec

select_result;i,int
write_fds;read_fds,fd_set

timeout;timevalstruct

).setmodeSee(
tocallawithmodebinarytohandletheswitchor),getchSee(assuchfunctionsDOS

inputrawwithor)getkeySee(assuchfunctionsBIOSwitheitherreadshouldyoublock,won’t
charactersingleareadingthatsuremaketoneedyouIfpressed.iskeytheuntilblockstillwill

tocallabutinput,forreadyis0handlefilethatindicatewillcharacter,onetypeyouifthatmeans
ThisDOS.byline-bufferedisdevicescharacterotherandkeyboardthefrominputtext-modeusualThe•

devices.characterformeaningfulonlyis
ofuseSofile.diskatoconnecteddescriptorfileaforindicationoutput-readyanreturnsalwaysDOS•

.
inmarkedbewillI/Ounbufferedforusedhandlesfilesoconditions,exceptionalsupportdoesn’tDOS•

I/O.bufferedwithmixingfromrefrainshouldprogramsPortable
input.bufferedcheckdon’tusuallyimplementationsUnixparticular,inview;ofpointyourondepending

bug,aorfeatureabemightThisobject.theincharactersbufferedpendingnoarethereifinput-ready
notreportedbewillhandleasuchalso,set;theinreportedbewillnon-zero,return

orwhichfor)fopenSee(orbycreatedobjectatobelongsthathandlefileA•

time.CPUmoregetWindows)on(e.g.,timesametheatrunthatprogramsotheranythatso),__dpmi_yield
See(functionthecallsrepeatedlyitexpire,totimeouttheforwaitsWhile•

:ofimplementationDJGPPthetopertinentdetailssomedescribenotesfollowingThe

-  Page 348  -



Description

Syntax

Portability

ValueReturn

Description

__set_fd_properties

__dup_fd_properties__clear_fd_properties

__get_fd_name

__get_fd_flags
__clear_fd_flags__set_fd_flagsflags

FILE_DESC_DIRECTORY

FILE_DESC_APPEND

FILE_DESC_PIPE

FILE_DESC_DONT_FILL_EOF_GAP

llseeklseek_writewrite
FILE_DESC_ZERO_FILL_EOF_GAP

ref_countfilename
FILE_DESC_TEMPORARY

flags

};
*next;fd_properties
*prev;fd_properties
flags;longunsigned

*filename;char
ref_count;charunsigned

{
fd_propertiesstruct

fd_propertiesflags
_truenamefd_properties

open
fd_properties

open_flags);int*filename,charconstfd,__set_fd_properties(intint

<libc/fd_props.h>#include

__has_fd_properties

and)__clear_fd_propertiesSee(seeinformation,moreFor

).__get_fd_nameSee(usingretrievedbecannamefileThe

).__get_fd_flagsSee(and)__clear_fd_flags
See(),__set_fd_flagsSee(usingmanipulatedbecanThe

directory.aforisdescriptorfileThe

write.eachbeforefileofendthetosetbewillpointerfileThe

pipe.aemulatinginusedisdescriptorfileThe

FSEXT.anbysetbealsoCanNUL.andstdout,stdin,forautomaticallySetgap.EOFthefortestDon’t

.andbySetEOF.thangreateroffsetfilefortesttoandTell

zero.becomeswhenDelete

bits:ofcombinationacontaincan

.infieldtheinstoredareflagsappendandtemporarytheandscannedareopen_flagsThe
.filenameon)_truenameSee(functiontheofresulttheisinstorednamefileThe

functions.helperitsandbycalled
isItstruct.ainfddescriptorfiletheaboutinformationstoresthatfunctioninternalanisThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

).__has_fd_properties
See(callingbyit,withassociatedpropertieshasfdthatcheckfirstshouldcallerThe

).__set_fd_propertiesSee(descriptorfileawithassociatedbemaythatpropertiessomeareflags
The.fddescriptorfilethewithassociatedflagsthetoflagsflagsofcombinationtheaddsfunctioninternalThis
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setbuf

_set_screen_lines

BUFSIZ
NULLNULL

fopen

*buffer);char*file,setbuf(FILEvoid

<stdio.h>#include

gppconio_init

gettextinfo()
_set_screen_lines()_set_screen_lines()

gettextinfo()

nlines);_set_screen_lines(intvoid

<conio.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.setvbufSee.setlinebufSee.setbufferSee

buffered.fullytosetisfiletheandsize,inbytes
leastatbemustitpassed,isbuffernon-aIfunbuffered.tosetisfilethe,ispassedbuffertheIf

.tocallaafterimmediatelyusedbeonlyshouldfunctionthissolost,isitit,indatapendinganywas
thereIffreed.isitbuffer,ahasalreadyfiletheifFirst,.fileofcharacteristicsbufferingthemodifiesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

it.redisplaytoarrangementsowntheirmakeshoulditusewhichprogramsapplicationsocontents,screentheerasing
ofeffectsideahasfunctionThisheight.desiredtheagainstbyreturnedheightscreenthe

checkingbysucceededwhetherteste.g.canyouis,That.
bysetasdimensionsscreenactualthereturnwilltocallsreturns,function

thisAfterit.changingofwaynohasEGA/VGAstandardthebecauseresolutions,abovetheofallfor80is
width)screen(i.e.,columnsofnumberThedimensions.possibletheofallsupportMCGAandPGAVGA,43.and

3525,usecanyouEGA,anOnsupported.isscreen25-lineonlyCGA,aOn50.or4340,35,28,25,following:
theofonebecanwhich,nlinesbygivenvaluethetoheightitsand80towidthscreentextthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

information.thestoretounablewhen-1Returnssuccess.on0Returns

).__dup_fd_properties(See
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_setcursortype

setcbrk

setbuffer

_SOLIDCURSOR

_NOCURSOR

_type);_setcursortype(intvoid

<conio.h>#include

check);setcbrk(intvoid

<dos.h>#include

10000);malloc(10000),setbuffer(stdout,

NULLNULL

fopen

length);int*buffer,char*file,setbuffer(FILEvoid

<stdio.h>#include

malloc(BUFSIZ));setbuf(stdout,

displayed.iscursorNo

following:theofoneis_typetype.cursortheSets

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

done.ischecking
nonzero,Ifdone.notischeckingzero,ischeckIfMS-DOS.inflagcheckingCtrl-BreaktheofsettingtheSet

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.setvbufSee.setlinebufSee.setbufSee

buffered.fullytosetisfiletheandsize,inbytes
sizeleastatbemustitpassed,isbuffernon-aIfunbuffered.tosetisfilethe,ispassedbuffertheIf

.tocallaafterimmediatelyusedbeonlyshouldfunctionthissolost,isitit,indatapendinganywas
thereIffreed.isitbuffer,ahasalreadyfiletheifFirst,.fileofcharacteristicsbufferingthemodifiesfunctionThis
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Description
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Example

Portability

ValueReturn

Description

Syntax

NoteImplementation

Portability

setdisk

setdate

setdisk(getdisk()));drives\n",%dareprintf("There

drive);setdisk(intint

<dir.h>#include

setdate(&d);
d;datestruct

datestruct

*ptr);datesetdate(structvoid

<dos.h>#include

gppconio_init

_NORMALCURSOR

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

reference.cansystemthethatpresentactuallydrivehighestThe

.getdiskSeealsoSee

(0=A).diskcurrentthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.settimeSeeseeAlso.getdateSeesee,ofdescriptiontheFor

time.currentthesetsfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

displayed.iscursorunderlineAn

displayed.isblocksolidA
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Syntax
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ValueReturn

Description

Syntax

setgid

setftime

setenv

gid);setgid(gid_tint

<unistd.h>#include

close(q);
&f);setftime(q,

0;=f.ft_year=f.ft_month=f.ft_day=f.ft_hour=f.ft_min=f.ft_tsec
f;ftimestruct

O_RDONLY);open("data.txt",=qint

ftimestruct

*ftimep);ftimestructhandle,setftime(intint

<dos.h>#include

=
=

ENOMEM
NULLEINVALerrno

rewrite);int*value,charconst*name,charsetenv(constint

<stdlib.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

.ofdescriptionthefor,getftimeSee

reading.foropenedfilesonfunctionthisuseonlyshouldyoutime,modificationthesetsalsowriting
foropenedfileaclosingandfileatowritingsincethatNotefile.aoftimemodificationthesetsfunctionThis

variable.environment
thefornametheasusedbewilltheincludingnotbuttoupnameofportionthenot;doesspecthe

while,acontaintonameallowsimplementationOurdraft.1003.1-200xPosixthetonewisfunctionThis1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

environment.thetovariabletheaddtomemoryinsufficientwasthereiforstring,emptyantopoints
orisparameternametheiffailure:forreasonthetosetisfailure;on-1success,onZero

defined.
alreadyisn’tvariablethatifenvironmenttheintovariabletheputonlywillitset,notisitIfvalue.existing

anyreplacewillfunctionthisthenset,isrewriteIf.valuetonamevariableenvironmentthesetsfunctionThis
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setitimer

setgrent

it_value
it_intervalit_value

it_interval
it_valueitimerval

getitimer
NULLsetitimerNULL

signal

NULL

alarmSIGPROF
SIGALRMITIMER_PROFITIMER_REAL

*ovalue);itimervalstruct
*value,itimervalstructwhich,setitimer(intint

};
*/valuecurrent/*it_value;timevalstruct

*/intervaltimer/*it_interval;timevalstruct
{itimervalstruct

};
tv_usec;long
tv_sec;time_t

{timevalstruct

__djgpp_clock_tick_interval;longextern

<sys/time.h>#include

getgrnamgetgrgidgetgrent

setgrent(void);void

<grp.h>#include

errno

non-zero).isthat(assumingexpirationnexttheafter
stoptotimerthecauseszerotoSettingtimer.adisableszerotoSettingexpiration.

upontimerthereloadtowhichwithvaluethespecifiesitnon-zero,isIfexpiration.timernext
thetotimethespecifiesitnon-zeroismembertheIfstructure.thebydefinedistimerA

nothing.doesotherwisebutdoes,
like),non-isit(ifovalueinvaluetimerpreviousthestorespointer,aisvalueIf

handlers.signalonrestrictionsfor)signalSee(fordocumentationtheseePlease

raised.issignalappropriate
theexpires,timertheWhenpointer.anotisitifovalueinreturnedistimertheofvaluepreviousThe

.valuestructureinvaluesthetowhichbyspecifiedtimerintervaltheofvaluecurrentthechangesfunctionThis

capabilities.profilingandprovidetousedtypicallyareTheserespectively.,
andsignalstheraisewhich,andtimers,intervaltwohasprocessEach

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.getgrentSeebeginning.thefromlistgroups’
thesearchingstartto,or,,tocallanybeforecalledbeshouldfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

EPERM.tosetsand-1returnsOtherwise,zero.returns,getgidSeebyreturnedthattoequalisgidIf

IDs.groupsupportnotdoesMS-DOSsincesimulated,isfunctionThis
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setjmp

longjmp

j);setjmp(jmp_bufint

<setjmp.h>#include

tv.it_interval.tv_usec);
microseconds.\n",%ldgranularity:clock("Systemprintf

&tv);0,(ITIMER_REAL,setitimer
0);&tv,(ITIMER_REAL,setitimer

0;=tv.it_value.tv_usec
0;=tv.it_value.tv_sec

1;=tv.it_interval.tv_usec
0;=tv.it_interval.tv_sec

tv;itimervalstruct

*/granularity.clocksystemtheiswhatoutFind/*

SIGABRTSIGSEGV

uclock
uclock

errno

__djgpp_clock_tick_interval

setitimer-1
__djgpp_clock_tick_interval
setitimer

setitimer

getitimer
value->it_interval.tv_usec

one.returnwillitlongjmptopassediszeroifexceptlongjmp,topassedwasvaluewhateverreturn
willitstate,therestoretousedislongjmpIfcall.ownitsfromreturningisitifzeroreturnwillfunctionThis

coroutines.implementtoenoughcompletealsoisItstate.thattoprogramthereturncan)longjmp
See(thatenoughcompleteisinformationThis.jintostateCPUcompletethestoresfunctionThis

v2.03.DJGPPbeforeprogramdebuggedainsupportednotweresignalssince
,orreportandtimerswithcopecannotearlierandv2.02DJGPPwithcompileddebuggersAlso,

9X.Windowsonprograms
backgroundinworknotwilltimerstheTherefore,Sheets.PropertytheinpropertysuspendAlwaysBackground:

theuncheckyouifrun,tocontinuemightitselfprogramthethoughevenfocus),thehavedon’t(i.e.background
theinarethatprogramstodeliveredbeingfrominterruptticktimertheprevents9XWindowsofmisfeatureA

time.wrongaatfiremighttimerthecasesthesein
values;time(non-increasing)erraticreportssometimes9X,WindowsUndertimer.thereprogramsOSthe
becausefailsthis3.X,WindowsUnderexpiration.oftimethedetermineto)uclockSee(usesversionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sets(andfailureon-1success,on0Returns

.ofvaluethe
changesneverlibraryThefrequency.clockHz18.2standardthetocorrespondsthatgranularitymicrosecond54926

withworktocauseswhich,isvariablethisofvaluedefaultThe8.Interrupttriggerthattickstimer
twobetweenmicrosecondsofnumberthetosetbeshouldwhichprovided,is

variableexternalanend,thisTogranularity.clocktouproundingtodueto
callawithsetbecannotspeedclockPCdefaultthethansmallerintervalsotherwise,toknownspeed

clocknewthemakeshoulditchip,timerthereprogrammingbyspeedclocksystemthechangesapplicationanIf

below.
exampletheSee.tocallnextthebyreturnedandstoredbetogranularityclocksystemthecause

willinvaluenon-zerobutsmallveryapassingthatmeansThisused.are
theybeforegranularity,thattouproundedbewillgranularityclocksystemthethansmallervaluesTimefrequency.

interrupttimerthebydeterminedisgranularitytheresolution,microsecondwithgivenbecantimesAlthough
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setlocale

setlinebuf

LC_TIME

LC_NUMERIC

LC_MONETARY

LC_CTYPE

LC_COLLATE

LC_ALL

*locale);charconstcategory,*setlocale(intchar

<locale.h>#include

setlinebuf(stderr);

fopen

*file);setlinebuf(FILEvoid

<stdio.h>#include

1);longjmp(j,
do_something();
return;

(setjmp(j))if
j;jmp_buf

information.formattingtimetheSet

information.formattingnumerictheSet

information.formattingmonetarytheSet

information.typecharactertheSet

information.collatingtheSet

locale.theofpartsallSet

following:theofoneiscategoryThelocale.currenttheofallorpartsetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.setvbufSee.setlinebufSee.setbufSee

buffering.linetosetisfiletheandallocatedisbufferaNext,

.tocallaafterimmediatelyusedbeonlyshouldfunctionthissolost,isitit,indatapendinganywas
thereIffreed.isitbuffer,ahasalreadyfiletheifFirst,.fileofcharacteristicsbufferingthemodifiesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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setmode

setmntent

FILE*
O_BINARYO_TEXT

mode);intfile,setmode(intint

<io.h>#include

"r");(MNTTAB_FILE,setmntent=*mnt_fpFILE

#endif
"/etc/mnttab"MNTTAB_FILE#define

#else
MNTTABNAMEMNTTAB_FILE#define

defined(MNTTABNAME)#elif
MNT_MNTTABMNTTAB_FILE#define

defined(MNT_MNTTAB)#if
<mntent.h>#include

getmntent
FILE*FILE*

<mntent.h>

fopen

getmntentFILE*

*mode);charconst*filename,*setmntent(charFILE

<mntent.h>#include

"C");setlocale(LC_ALL,

mode.
binaryortextintofilethisusethatobjectsanysetandaccordingly,moderaworcookedeitherintofile

thesetalsowillIt.oreitheriswhich,modetofilegiventheofmodethesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.
byusedbeonlymayandpointerrealanotisthisMS-DOS,Forreturned.ispointerThe

.)headertheinlistedalways,notalthoughusually,
isitbutfilesystems,mountedthekeepsthatfiletheofnametheforstandardsinglenois(There).fopenSee

,toargumentmodethe(likefilethatofmodeopentheandfilesystemsmountedthedescribeswhichfilethe
ofnamethetoaccordingly,set,beshouldportabilityforbutMS-DOS,underignoredalwaysaremodeandfilename

argumentsThe).getmntentSee(byusedbecanwhichpointeropenanreturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

supported.notislocalerequestedtheifNULLorcategory,giventheforlocalecurrentthenamingstringstaticA

.localeconvSee

supported).not(currently
variablesenvironmentbyidentifiedislocalethe"",islocaleIfperformed.isactionnoNULL,islocalethe

Ifsupported.arelocales"POSIX"and"C"theonlyCurrently,locale.currenttheofnamethebeshouldlocaleThe
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Syntax

Example

Portability

ValueReturn

setrlimit

setpwent

setpgid

*rlimitp);rlimitstructconstrltype,(intsetrlimitint

<sys/resource.h>#include

getpwent

setpwent(void);void

<pwd.h>#include

_pgid);pid_t_pid,setpgid(pid_tint

<unistd.h>#include

O_BINARY);setmode(0,

errno

setmodesetmodefflushFILE*

__djgpp_set_ctrl_c
^\^CSIGINT

SIGQUITSIGINT
setmode

fails.always
itcurrentlythatNote.rltypebyspecifiedlimitresourcetheonrlimitpbytopointedlimitnewsetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.getpwentSeelist.theofstartthefromstartwillscanningthatsoreinitializesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero.elsepid,currentyournotis_pgidif(EPERM)-1

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set.is
andreturnedis-1failure,ofcaseIn.filegiventheofmodepreviousthereturnwillfunctionthesuccessful,When

operation.properforfile,thetoanythingwritingbefore
callor,before)fflushSee(callmustyou),(streamsbufferedforthat,Note

mode.binaryinreadisconsolewhilesignalsgenerate
toandwantyouif)__djgpp_set_ctrl_cSee(functionlibrarytheusecanYou

keys.andthegettowantalsowillconsolethefromreadsbinaryusethatprogramsmanybecause),
causestillwill(andrespectively,press,youwhenandsignals

theofgenerationthedisablewillmode,binaryintoconsolethetorefersthatfileputtocalledWhen
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Syntax

Portability
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Description

Syntax

Portability

ValueReturn

settime

setstate

setsid

timestruct

*ptr);timesettime(structvoid

<dos.h>#include

*arg_state);*setstate(charchar

<stdlib.h>#include

setsid(void);pid_t

<unistd.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.setdateSeeseeAlso.gettimeSeesee,ofdescriptiontheFor

time.currentthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

information.stateoldtoPointer

array.statetoarg_statepointerfromstate)randomSee(generatornumberrandomtheRestores

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.getpidSeeofvalueReturn

Unix.fromportingassisttoexistsItanything.donotdoesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero
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Description

Syntax

setvbuf

setuid

settimeofday

NULL
NULL_IOFBF_IOLBF

_IONBF

fopen

length);inttype,int*buffer,char*file,setvbuf(FILEint

<stdio.h>#include

errno

uid);setuid(uid_tint

<unistd.h>#include

...);*tp,timevalsettimeofday(structint

<time.h>#include

settime(&t);
t;timestruct

failure.onnonzerosuccess,onZero

.setlinebufSee.setbufferSee.setbufSee

buffer.theasusedbewillandsize
sizeleastatofbufferatopointmustit,non-isbufferIfbuffer.theasusedandcreatedissizesizeofbuffer
a,isbufferIfrespectively.buffered,fullyorlinetosetisfilethethen,oristypetheIf

mode.unbufferedtosetisfiletheandignoredarelengthandbufferthe,istypetheIf

.tocallaafterimmediatelyusedbeonlyshouldfunctionthissolost,isitit,indatapendinganywas
thereIffreed.isitbuffer,ahasalreadyfiletheifFirst,.fileofcharacteristicsbufferingthemodifiesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

EPERM.tosetsand-1returnsOtherwise,zero.returns,getuidSeebyreturnedthattoequalisuidIf

IDs.usersupportnotdoesMS-DOSsincesimulated,isfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onnonzeroset,wastimetheifZero

types.structurethe
oninformationfor,gettimeofdaySeeaccepted.isargumentsecondacompatibility,Fortime.GMTcurrenttheSets
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sigdelset

sigaddset

sigaction

<signal.h>#include

signo)int*set,(sigset_tsigaddsetint

<signal.h>#include

errno
sigactionoactact

NULLNULL
sigactionNULL

oactsigaction

sa_handler
sa_masksa_handler

};
*/blockedbetosignalsadditional/*sa_mask;sigset_t
*/signaltheforhandlerthe/*(*sa_handler)(int);void

*/ignoredcurrently*
action;theforflags/*sa_flags;int

{sigactionstruct

signal.h
sigactionstruct

*oact);sigactionstruct
*act,sigactionstructconstsig,(intsigactionint

<signal.h>#include

1000);_IOLBF,NULL,setvbuf(stderr,

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

signal.unknownanspecifiesissignoiforpointer,NULLaissetif-1success,upon0

.setbytopointedsignalsofsetthesignobyspecifiedsignalindividualtheaddsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.sigofvalueillegalfor-1success,on0

).setand-1returnwill
not,(ifsystemthisonnumbersignalvalidaissigifseetowayaisandbothforpointers
passingThus,ignored.isitpointer,aisargumentoacttheIfit.changedoesn’tbut,oactinaction

signalcurrentthereturns,isargumentacttheIf.actbyspecifiedassigforactionnewthesets
thenand,sigsignaltheforactioncurrentthetobytopointedstructurethesetsfunctionThe

.ofexecutiontheduringblockedbetoarewhich,sigtoaddition
insignals,thedefinesmemberThe.signalSeeseehandler,signalaismemberThe

follows:asdeclaredis,fileheaderthebydefinedstructure,
The.sigsignalawithassociatedactionthechangeand/orexaminetoallowsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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sigismember

sigfillset

sigemptyset

&prev_set);&full_set,(SIG_UNBLOCK,sigprocmask
(&full_set);sigfillset

prev_set;full_set,sigset_t

SIGABRT..SIGTRAP

sigprocmask

*set)(sigset_tsigfillsetint

<signal.h>#include

sigprocmask

*set)(sigset_tsigemptysetint

<signal.h>#include

signo)int*set,(sigset_tsigdelsetint

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.NULLaissetif-1success,upon0

included.aren’tsignalsuser-definedand/orinterruptssoftware;
rangetheinsignalsincludesonlyfunctionthisbyreturnedsetthethatNotehandlers.theirtodelivery

fromblockedbetosignalsallcausewill),sigprocmaskSee(bysetifset,fullaSuchsystem.
runtimeDJGPPthetoknownsignalsallincludetosetbytopointedsignalsofsettheinitializesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.NULLaissetif-1success,upon0

handlers.theirtoimmediately
passedbetosignalsallcausewill),sigprocmaskSee(topassedifset,emptyanSuchsystem.
runtimeDJGPPthetoknownsignalsallexcludetosetbytopointedsignalsofsettheinitializesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

signal.unknownanspecifiesissignoiforpointer,NULLaissetif-1success,upon0

.setbytopointedsignalsofsetthefromsignobyspecifiedsignalindividualtheremovessfunctionThis
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Description

signal

siglongjmp

src/debug/common/dbgcom.c
dbgsig

longjmp

signal

SIGINT
_exit

exitSIGINT
_exit

__djgpp_traceback_exit
SIGQUITSIGQUIT

SIGQUIT

<signal.h>

(*func)(int)))(int);voidsig,(*signal(intvoid

<signal.h>#include

val);intenv,siglongjmp(sigjmp_bufint

<setjmp.h>#include

signo)int*set,(sigset_tsigismemberint

<signal.h>#include

sources.DJGPPthein
infunctiontheisstateFPUthesavesthathandlersignalaofexampleAnavoided.isstate

FPUsavingofoverheadthesooperations,floating-pointusenotdohandlerssignalMoststate.FPUthesaveto
costlyextremelybecanIthandler.signalaenteringbeforesaved,notis(FPU)unitfloating-pointtheofstateThe

).longjmpSee(
callsorreturnshandlertheuntilsuspendedbewillprogramtheofexecutionTheoccurs.signalthatwhencalled
bewillitsignal,particularaforhandlertheasfunctionyourregisteryouAfter.signumbersignalforhandler
signalaasfuncregistersItsignal.specificaforbehaviordefaultthechangetoyouallowsfunctionThe

traceback.thegeneratedoesbyraisedmanner.
thisinsafelydownshutbecouldprogramsthatsopressed,isdefault)by(keyINTRthewhen,
ofinsteadcallsandtraceback,theprintdoesn’tsignaltheforhandlerdefaulttheexception,an

As)._exitSee(callingbyprogramtheabortandsignal)theofgenerationthetoleadingcallsfunctionof
sequencethedescribeswhichdumpstack(atracebackaprinttoissignalstheofresttheforhandlingdefaultThe

).__djgpp_traceback_exitSee(handleritsasinstalltraceback,
awithaborttowantyouIfdid.originallytheyasworktocontinuesupported,notgenerallyis

whereenvironments,DOSotherfromportedprogramssoisThisdiscarded.issignaldefault,By

programs.portableforuseshouldyou
whichmnemonicagivenissignalEverybelow).(seeinspecifiedarecodesimplementation-specific
other256);plusnumber(exceptionexceptionsfor256..287andinterruptssoftwarefor0..255numberedareSignals

combination.keyapressingsomeoneassuchprogram,theoutsideeventasynchronoussomereportalso
cansignalA0.bydivisionassuchprogram,theofbehaviorexceptionalsometoresponseingeneratedareSignals

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.longjmpSee

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.NULL
aissetif-1signal,unknownanspecifiessignoiforisn’t,itif0set,theofmemberaissignalspecifiedtheif1

.setbytopointedsignalsofsettheofmemberaissignobyspecifiedsignalthewhetherchecksfunctionThis
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Ctrl-C
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SIGPIPE

SIGKILL

SIGHUP

alarm
SIGALRM

gcc
-ansi

SIGTERM

SIGSEGV

__djgpp_set_sigint_keySIGINT

SIGINT

SIGINT
SIGINT__djgpp_set_ctrl_c

^C
SIGINT

setmode

SIGINT

SIGILL

SIGFPE

abort
assert

SIGABRT

<signal.h>

longjmpexitabort

<signal.h>intsig_atomic_tvolatile
signal

SIG_IGN
SIG_ERR

SIG_DFL

unused.Currentlysignal.KillThe

unused.Currentlysignal.Hang-upThe

).alarm
See(functionlibrarytocallaafterpassedhasperiodtimecertainafterGeneratedsignal.AlarmThe

.to
optionundercompilingwhenusedbecannotandC,ANSIbydefinednotarethisbelowsignalsThe

unused.Currentlysignal.RequestTerminationThe

non-zero.isitifprinted,betocodeerrorancausewillexceptionsFaultPageandGPF,Fault,Stack
Present,NotSegmentTSS,InvalidException,DoubleThebounds.ofoutmemoryaccessesco-processorthe

when0DhIntcauseCPUslaterandi486processor;80386ongeneratedonlyis09hIntthatNote0Eh).(Int
FaultPageor0Dh),(IntViolationProtectionGeneral0Ch),(IntFaultStack0Bh),(IntPresentNotSegment

0Ah),(IntTSSInvalid09h),(Intco-processorbyviolationBoundarySegment08h),(Inthandlerexception
theinexceptionanorExceptionDouble05h),(IntinstructionBOUNDinexceededrangeBoundexceptions:

followingtheofanytoresponseinGeneratedsignal.Violation)(SegmentationaccessstorageinvalidThe

.__djgpp_set_sigint_keySeefunction.
tocallawithchangedbecangenerateswhichkeythethatNote

interrupt.keyboardtheforhandlerainstallyouwhenthisofawarebeshouldyoukey;INTR
thetoresponseingeneratetoablebeto09h)(IntinterrupthardwarekeyboardthehooksDJGPP

.generatesalwaysdone.beshouldthishowondetailsfor,__djgpp_set_ctrl_c
Seethis.needyouifhit,iswhengenerationrestoreto

functionlibrarytheUsecharacter.otheranyascharacterthereadtoablebetowantwhichEmacs)
as(suchprogramsforsoisThisdisabled.iskeyofresultasofgeneration),setmodeSee(

tocallabymodebinarytoitswitchormode,binaryinconsoletheopenyouwhenthatNote
hit.iskey1Bh)(Intordefault)by(keyINTRanwhenGeneratedsignal.InterruptThe

exceptions.unknown/invalidforgeneratedonlyCurrentlysignal.ExecutionInvalidThe

._control87Seeseeexceptions,numerictheofsomeunmasktowantyouIfoperation.zerobydivide
integeranbytriggeredonlyusuallyissignalthissoexceptions,numericallmaskscodestartupDJGPPThe

word.statustheofbitsindividualtheofdefinitionthefor
,_status87Seesignal.thisforhandlerdefaultthebyprintediswordstatusco-processorThe75h).(Intitself

co-processorthebyor10h),(IntCPUthebygeneratedeitherexception,co-processorx87anyand04h),(Int
exceptionoverflow00h),(IntexceptionzerobydivideofcaseinGeneratedsignal.ErrorPointFloatingThe

).abortSee(functionthebyand),assertSee(fails
assertionanwhenprogramtheterminatetomacrothebyusedonlyCurrentlysignal.AbortThe

:ondefinedaresignalsfollowingThe

.or,calling
byterminatealsocaninterruptssoftwareforHandlers.regionsmemorylocking__dpmi_lock_linear_region,Seeout),

themswapwon’tmechanismmemoryvirtualofoperationthethat(somemoryinlockedbealsoneedinterrupts
hardwareforHandlersreturn.and)onas(definedtypeofobjects

datatovaluesassign,tocallsmakeonlyshouldexceptionsprocessorandinterruptshardwareforhandler
aportability,maximumForhandlers.signalforvalidaresayspecsANSI/POSIXthethatfunctionanycallmayand

functions,CregulararewriteyouthathandlersSignalsignal.thatignoretoorhappens,signalthatwhen
erroranforcetodefault),tohandlingsignals’theallrestoretowayquickafor,__djgpp_exception_toggle

See(alsodefaulttosigsignaltheforhandlingsignaltheresettofuncofvaluetheaspassmayYou
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EnterCtrl-C

Ctrl-\

Description

Syntax

Portability

NotesImplementationMechanismSignal

ValueReturn

sigpending

*set)(sigset_tsigpendingint

<signal.h>#include

SIGINT
read

getsscanfread

SIG_ERR

gcc
-pg

SIGPROF

alarmsetitimer
SIGTIMR

SIGNOFP

SIGTRAP

gcc-posix-ansi

SIGUSR2

SIGUSR1

SIGQUIT

__djgpp_traceback_exit
SIGQUIT

SIG_DFLSIGQUIT
__djgpp_set_sigquit_key

SIGQUIT

theinstoredissignalspendingthedescribeswhichvaluebit-mappedThe).sigprocmaskSee(masksignalprogram’s
thebydeliveryfromblockedbeingarebutprogram,thetosentbeenhavethatsignalstheretrievesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

interrupted.
becannotitregisters),theinvaluesuseonlywhichloopstightveryin(likedataitsofanytouchingisn’t

programthewhenthatisimplementationthisofimplicationsignificantAnothercalled.betoforhandler
signalthecausetocalltheterminatetopresstohavewillyou,pressandconsolethefromtext
readto)or,(orcallyouifinstance,Forreturns.callthatuntilcalledbewon’thandlersignal
theservice,DOSsomecallsprogramyourwhenlikemode,realinisprocessorthewhileoccursexceptiontheif
thatmeansThisdata.itsofanytouchesandmodeprotectedinisprogramthethatoccasionfirsttheoncalledbe

tohandlersignaltheforarrangesmechanismexception-handlingDJGPPTherefore,handlers.interrupthardwarefrom
calledsafelybecannothandlerssignalMS-DOS,underoperationprogramsprotected-modeofaspectssubtletoDue

limits.legaloutsideissigofvaluetheifor,sigsignalforhandlerpreviousThe

.
tooptionwithcompiledprogramaincodegatheringprofileexecutionthebyUsedsignal.ProfilerThe

).alarmSeeand,setitimerSee(functionsandthebyUsedsignal.TimerThe

07h).(Intinstalledisco-processor
nowhenencounteredisinstruction(floating-point)co-processoraifGeneratedsignal.Co-processorNoThe

03h).(IntException
Breakpointor01h)(IntExceptionDebuggerthetoresponseinGeneratedsignal.InstructionTrapThe

.tooptionsor
eitherundercompilingwhenusedbecannotandPOSIX,andCANSIbydefinednotarebelowsignalsThe

2.no.signalUser-defined

1.no.signalUser-defined

interrupt.keyboardtheforhandlerainstallyouwhenthisofawarebeshouldyoukey;QUIT
thetoresponseingeneratetoablebeto09h)(IntinterrupthardwarekeyboardthehooksDJGPP

.__djgpp_traceback_exitSeehandler.itsas
installingbytracebackwithaborttoofeffectthechangecanYoubreak.notdo

itexpectdon’twhichprogramsDOSthatso,ishandleritsifevendiscarded,isdefault,
By.__djgpp_set_sigquit_keySeefunction.tocallawithchangedbe

cansignaltheraisesthatkeyThehit.isdefault)by(keyQUITthewhenGeneratedsignal.QuitThe

unused.Currentlysignal.PipeBrokenThe
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replacedremoved
added

Description

Syntax

Example

Portability

ValueReturn

sigprocmask

sigprocmask
SIGSEGV

sigprocmaskraise

NULL
NULL

SIG_SETMASK
SIG_UNBLOCK

SIG_BLOCK

SIG_IGN
sigprocmask

*old_set)sigset_t*new_set,sigset_tconsthow,(intsigprocmaskint

<signal.h>#include

}
&new_set);&old_set,(SIG_SETMASK,sigprocmask

*/maskRestore/*

&old_set);&new_set,(SIG_UNBLOCK,sigprocmask
*/SIGINT.raisewillcallsigprocmask()This/*

SIGINT);(&new_set,sigaddset
(&new_set);sigemptyset

old_set;new_set,sigset_t
{

SIGINT))(&pending_signals,sigismember&&
0==(&pending_signals)(sigpendingif

*/raised.betoitforcepending,isSIGINTIf/*

pending_signals;sigset_t

<signal.h>#include

EFAULT

sigismember

program).theabortwillhandlerdefault(theanywaycalledbewillhandler
signalthehappens,exceptionanwhenbutsucceeded,calltheifasbehavewillthese,forsignal);

to(mappedetc.FaultProtectionGeneralFault,PageassuchexceptionsCPUblocktopossiblenotisIt

once.mostatcalledbewillhandlerits
unblocked,issignalthewhensosignal,givenanyofoccurrencesinglearecordsonlyimplementationDJGPPThe

returns.tocallthebefore)
calling(bydeliveredallaretheyunblocked,betosignalspendingsomecausescallthebydefinedsetnewtheIf

set.
currentthechangingwithoutsignals,blockedcurrentlyaboutinquiretousedbecannew_setzeroawithcallthe

thus,unchanged;ismasksignalprocesstheandsignificantnotishowofvaluethe,isnew_setargumentthe
ofvaluetheIf.old_setbytopointedspacetheinstoredismaskpreviousthe,notisold_setargumenttheIf

.new_setbytopointed
setthebyismaskcurrentthe,isvaluetheIfmask.signalcurrentthefrom
isnew_setbytopointedsetthe,isvaluetheIfmask.signalcurrentthetoisnew_set

argumentthebytopointedsetthe,isitifoperation:thedetermineshowargumenttheofvalueThe

entirely.signalthemissingnotofadvantageanhasbut),signalSee,tohandleritssetting(byitignoring
toalternativeanissignalablockingThus.tocallanotherbyunblockedissignalthatastimesuch

untilprogramthetodeliverednotisithappens,signalblockedaWhenmasks.)signalthemanipulatetofunctions
aboutinformationfor,sigfillsetSee,sigemptysetSee,sigdelsetSee,sigaddsetSee,sigismemberSee(set.ismask
theinbititsifblockedissignalAprogram.thetodeliveredbeingfromblockedaresignalswhichdetermines

masksignalcurrentThemask.signalcurrentprogram’sthechangeand/orexaminetousedisfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).toseterrno(andfailureon-1success,on0

pending.aresignals
individualwhatseeto)sigismemberSee(functiontheusecanYou.setbytopointedstructure
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Syntax
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Description

Syntax

Example

Portability

ValueReturn

sin

sigsetjmp

savemask);intenv,sigsetjmp(sigjmp_bufint

<setjmp.h>#include

}
0;return

&prevmask);&sigmask,(SIG_UNBLOCK,sigprocmask
signal.\r\n");thegetthenandSIGINT,unblockwillInow("Butcputs

interrupted.\r\n");wasn’tI("See?cputs
;

())(!kbhitwhile
now.\r\n");meinterrupttoTryblocked.("SIGINTcputs

0)==&prevmask)&sigmask,(SIG_SETMASK,(sigprocmaskif
SIGINT);(&sigmask,sigaddset

(&sigmask);sigemptyset

sig_catcher);(SIGINT,signal

prevmask;sigmask,sigset_t

{
(void)main

int

}
signo);%d\r\n",signal("\r\nGotcprintf

{
signo)(intsig_catcher

voidstatic

<signal.h>#include
<conio.h>#include

sigprocmask
SIGFPE

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.setjmpSee

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.old_setornew_setinaddressillegalorsigofvalueillegalfor-1success,on0

signal.thatblockdon’thandler,signaltheininformationauxiliarysuchtoaccessneed
youifTherefore,lost.isinformationthatit,unblockedhastocallaafterdeliveredisandblocked
wassignaltheifButwrong.wentexactlywhatseetoFPUtheofwordstatustheexaminetoneedmight

forhandleraexample,Forintelligently.signalthehandletoinfosuchneedmighthandlersignalAhappened.
itthatfactthebeyondsignaltheaboutinfoadditionalanyrestoreandsavetoprovisionsnoaretherethatnoteAlso
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relative

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Accuracy

Portability

ValueReturn

Description

sinh

sincos

EDOMerrnoNaN
NaNerrno+Inf

ERANGEerrnoInf
double

x);sinh(doubledouble

<math.h>#include

EDOMerrnoNaNNaN
Pi

sincossincos

x);double*sine,double*cosine,sincos(doublevoid

<math.h>#include

libm.asin
-lm

Pidouble

EDOMerrnoNaN
NaNPi

x);sin(doubledouble

<math.h>#include

.tosetisandisvalue
returnthe,isxIfchanged.notisand,xassignsamethewithisresulttheinfinity,negative
aorpositiveaeitherisxIf.tosetisand,xassignsamethewithisvaluereturnthe

,aoverflowwouldresultthethatlargesobutfiniteisxofvalueabsolutetheIf.xofsinehyperbolicThe

.xofsinehyperbolicthecomputesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

.tosetisand,*sineand*cosinebothinstoredis,orinfinite
isxofvaluetheIf).thanmoreismantissatheofbiteachlargethatargumentsfor(since0is*sineinstored

valuetheand1is*cosineinstoredvaluethe,2^63toequalorthangreaterbutfiniteisxofvalueabsolutetheIf

argument.sametheforandcalltothancalltofasterisitsimultaneously,sine
andcosinebothcomputesthatinstructionmachineaexploitsfunctiontheSincerespectively.,sineandcosinebyto

pointedaddressestheinresultsthestoresandcall,singleainxofsinetheandcosinethecomputesfunctionThis

slower.timesthreeaboutisbutreduction,argumentelaboratedoeswhichfromofversionthe
useandwithlinkarguments,suchforaccuracyhighpreservetoneedsprogramyourifbutgood;very
stillisaccuracyabsolutethezero,issin(Pi)Sincecomputations.FPUinternaltheinprecisionoflosstodueworse,

timesmanybecanaccuracyrelativethemultiples,odditsandtocloseveryargumentsforHowever,.
aforprecisionmachinethetocloseiswhich,1.7*10^(-16)aboutisaccuracyrelativefunction’sthisgeneral,In

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandis
valuereturnthe,orinfiniteisxofvaluetheIf).thanmoreismantissatheofbiteachlargethatarguments

for(since0isvaluethe,2^63toequalorthangreaterbutfiniteisxofvalueabsolutetheIf.xofsineThe

radians).ingivenbeshould(whichxofsinethecomputesfunctionThis
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except

…

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Portability

__solve_dir_symlinks

snprintf

sleep

*real_path);char*symlink_path,char__solve_dir_symlinks(constint

<libc/symlink.h>#include

EFBIG
errno<limits.h>INT_MAXINT_MAX

sprintf()

);
,format*charconst,nsize_t,buffer*(charsnprintfint

<stdio.h>#include

sleep(5);

seconds);sleep(unsignedunsigned

<unistd.h>#include

symlinkallandonelastthecomponentspath---allsymlink_pathinsymlinkgivenresolvesfunctionThis

limitation.thishavenotmaysystemsOtherDJGPP.byimposedislimitsizebufferThe1.

Notes:

1)note(seeC99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

limit.thisthangreaterisnif,tosetis
andreturnedis-1.indefinedis.isnofvalueacceptedmaximumThe

errors.spacebufferorencodingflagtoreturned
is-1otherwisereturned;isnul)trailingthe(excludingwrittenbeenhavewouldthatcharactersofnumberThe

touched.not
isbufferzero,isnIfnul.terminatingtheforusedischaracterthnThecharacters.1-nwritewillfunctionThis

account.intotakenalsoisbuffertheofnsizethebut),sprintfSee(tosimilarlyworksfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero)always(i.e.passedhaven’tthatsecondsofnumberThe

seconds.secondsforpausetoprogramthecausesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

sound

__solve_symlinks

_frequency);sound(intvoid

<pc.h>#include

file_name);fn,%s\n",reallyis%sprintf("File
file_name);__solve_symlinks(fn,

file_name[FILENAME_MAX];char
"c:/somedir/somelink";=fn[]charconst

<stdio.h>#include
<libc/symlink.h>#include

errno

FILENAME_MAX

*real_path);char*symlink_path,char__solve_symlinks(constint

<libc/symlink.h>#include

file_name);fn,%s\n",is%stopathrealprintf("The
file_name);__solve_dir_symlinks(fn,

file_name[FILENAME_MAX];char
"c:/somelink/someotherlink/somefile";=fn[]char

<stdio.h>#include
<libc/symlink.h>#include

errno

FILENAME_MAX

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.ofcaseinnon-zerocode),errorappropriatethetoset(anderrorofcaseinZero

path.oflengthpossiblemaximumthecontainto,sizeofbeshouldreal_path

.real_pathtocopiedsimplyisitall,atsymlinkscontainnot
doessymlink_pathIfDOS.byunderstandableandsymlink-cleanbetoguaranteedisreal_pathinpathreturnedThe

resolved.arelevelssymlinkallandcomponentspath---allsymlink_pathinsymlinkgivenresolvesfullyfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

success.ofcaseinnon-zerocode),errorappropriatethetoset(anderrorofcaseinZero

path.oflengthpossiblemaximumthecontainto,sizeofbeshouldreal_path

.real_pathtocopiedsimplyisitall,atsymlinkscontainnotdoessymlink_pathIfresolved.arelevels
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WARNING!

not

not

Description

Syntax

Portability

spawn*

PE-COFF

PATHspawn*p
e

NULL
spawnvv

NULLspawnll

system

_is_executable
stat

.com.exe

PATH
PATH

spawn/bin/sh

#!
.ksh.shCOMSPEC

.btm.bat.exe
.exe.com

PATH
.btm.bat.exe.com

envp[]);*constchar
argv[],*constchar*path,charconstmode,spawnvpe(intint
argv[]);*constchar*path,charconstmode,spawnvp(intint

envp[]);*constchar
argv[],*constchar*path,charconstmode,spawnve(intint
argv[]);*constchar*path,charconstmode,spawnv(intint

*/);**envpcharconst/*,NULL
...,*argv0,charconst*path,charconstmode,spawnlpe(intint

NULL);...,*argv0,charconst*path,charconstmode,spawnlp(intint
*/);**envpcharconst/*,NULL

...,*argv0,charconst*path,charconstmode,spawnle(intint
NULL);...,*argv0,charconst*path,charconstmode,spawnl(intint

<process.h>#include

isshellsystemthewhenorformat),(inprogramWindowsnativeaisprogramchildtheiforprogram,
childtheruntoshellsystemthecallsand2000Windowsor9XWindowsonrunsprogramcallingtheWhen

filenames.quotedgivenwhenexpansion
suppresstheyifargumentstheglobwon’talsoprogramsotherthem;topassedargumentstheglobwillfunctions

thesebycalledprogramsDJGPPcode.specialanywithoutthemtocharacters126thanlongerlinescommand
passcanyouthatsodirectly,themcallwillandprograms,DJGPPotheraboutunderstandfunctionthesethatNote

given.
pathexplicitthecheckonlywillitelseexecutable,theforenvironment)currenttheorpassyouenvironmentthe

either(inthesearchtolikewouldyouthatindicatetospecifyalsomayYouused.isenvironment
currenttheelseenvironment,explicitangivingbewillyouthatindicatetospecifyalsomayyoucase,eitherIn

runtime.atargumentsofnumberthecompute
toneedyouwhenusefulisThis-terminated.bemustalsowhicharguments,oflistatopointeratake

)(likefunctionsThetime.ofaheadbewillthereargumentmanyhowknowyouwhenusefulisThis
list.theofendtheatawitharguments,oflistatake)(likefunctionsThearguments.passing

ofwaystwoareThereprogram.theofnamethebeshoulditcompatibilityforbutseparately,itpasscannot
MS-DOSsinceused,notnormallyisargumentzerothThegiven.argumentsthewithinvokedareprogramsThe

argument.itsascommandbuilt-inthewithshellappropriatethe
invokeorinstead,usefunctions;theseviainvokedbecanshellstheofcommandsbuilt-inthatNote

functions.library)_is_executableSee(
or)statSee(tocallswithe.g.executable,anindeedisfileprogramthewhethertestshouldsituations
suchinrobustbetoneedthatApplicationscrash.certainlyalmostwillapplicationyourprogram,executablean

reallynotisfiletheIfdirectly.itexecutetotriesandimagestyleaisitassumesDOSprograms,style
theofsignature‘‘MZ’’telltalethehavedoesn’tfiletheifprograms:invokinginstupidratherisDOS

calls.DOSviainvokedalsobewillfilesnon-recognizableAny.)youralongsomewhere
installedshellahaveyouifediting,withoutscriptsUnixruntoallowsthis;theonupthemlookadditionally

willfunctionsthe,likeextension,anwithoutandletterdriveawithoutpathname,Unix-style
aisprogramthatofnamethe(Ifcharacters.twofirstthefollowsimmediatelypathnamewhoseprogramacalling
byinvokedareandscriptsUnix-stylebetoassumedarecharacterstwofirsttheirashavethatextensionsother

anywithprogramsandprograms,variable;environmentthebygivenprocessorcommandthe
viainvokedareprogramsandDOS;viainvokedareprogramsotherpassed;betolinescommand

longallowsthatwayaininvokedareprogramsDJGPPcalls;DOSusualtheviainvokedareprograms

itself.pathforlookwillthey,thealongnordirectorycurrenttheinneitherfound,
arenoneif;and,,,extensionsthewithpathfileaforlookwillfunctionsTheseextension.

itsincludeoptionallymayandrun,toprogramthetopointspathTheprograms.otherrunfunctionsThese

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

units.Hertzingivenbeshould_frequencyargumentThefrequency.giventheatspeakerPCtheEnables
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…

Ctrl-C

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

sqrt

sprintf

snprintf()

);*format,charconst*buffer,sprintf(charint

<stdio.h>#include

environ);args,"gcc",spawnvpe(P_WAIT,

};
0
"hello.c",
"-v",
"gcc",

{=*args[]char

};
0
"DJGPP=c:/djgpp",
"PATH=c:\\dos;c:\\djgpp;c:\\usr\\local\\bin",

{=*environ[]char

SIG_IGNSIGINTSIGABRTSIGINT
EINTRerrno

errno
argv[0]

P_OVERLAY

COMMAND.COM

P_WAITmode

CMDLINE
NDOS4DOS

…

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

).snprintfSee(usetosaferisitoverruns,bufferavoidTo

.printfSee.buffertheto)(argumentsthefromoutputformattedSends

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

code.returnthe
ofvaluethesettochancegetwillitbeforeabortedbewillprogramyourelseorreturn,tohandlertheforarrange

or,toforhandlersignalthesetmustyouthatNoteaccordingly.,orto
setarevaluereturntheof8-17bitsand0),iscodeexitchild’stheif(eventosetiserror,Device

CriticalaorbyinterruptedwasprogramchildtheIferror.theindicatetosetand-1returnfunctions
theselong),tooislinecommandtheorrun,becannotasspecifiedprogramthe(e.g.,erroranisthereIf

return.notwillfunctionsthese,ismodeandsuccessfulIf

command.
theruncouldn’titifeven0returningfornotoriousisreturned.bewillprocessorcommandthatof

codeexitthefile),batchait’sif(e.g.,processorcommandabyrunisprogramtheifthatNotevalue.returnthe
ofbits8lowertheinprocesschildtheofcodeexitthereturnfunctionsthese,isandsuccessfulIf

.exec*See

.variableenvironmentthevia
passedarecharacters126thanlongerlinescommandcommand,theruntocalledisshelltheandor
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Description

Syntax

Example

Portability

Description

Syntax

Portability

ValueReturn

Description

sscanf

srandom

srand

<stdio.h>#include

srandom(45);

random

seed);srandom(intint

<stdlib.h>#include

i--);i;(i=rand();for
srand(time(0));

*/pauserandom/*

rawclocktime
rand()rand()

seed);srand(unsignedvoid

<stdlib.h>#include

EDOMerrnoNaNNaN

x);sqrt(doubledouble

<math.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

Zero.

called.aresetstateSeeorinitstateSeeunlessnumbers,ofsequencespredictable
returninginresultsseedsamethePassing).randomSee(generatornumberrandomtheInitializes

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).rawclockSee(or)timeSee(fromseedcanYounumbers.ofsequence
samethereturnwillseed,samethepassyouIf.forgeneratornumberrandomtheInitializes

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,aornegativeisxIf.xofrootsquareThe

.xofrootsquarethecomputesfunctionThis

-  Page 373  -



…

Description
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Portability

Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

stat

stackavail

handleroverflowStack

{statstruct

lstat
stat

*sbuf);statstruct*file,charstat(constint

<sys/stat.h>#include

stackavail());bytes\n",%dissizestackprintf("Available

stackavail(void);int

<stdlib.h>#include

__djgpp_stack_overflow_exit(void);void
__djgpp_stack_overflow_eip;intunsignedextern

);*format,charconst*string,charsscanf(constint

structure:thishassbuf

instead.)lstatSee(uselink,symbolicaaboutinformation
getTolinks.symbolicfollows.sbufinitstoresandfilefiletheofstatustheobtainsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stack.theonavailablearethatbytesofnumberthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

return.notdoesfunctionThis

message.errorsuitableawithexitwillThiscompiler.
thebygeneratedcodespecialbyonlyusedbetointendedfunctioninternalanhandler,overflowstacktheisThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

scanned.successfullyitemsofnumberThe

.scanf
Seearguments.thebytopointedvariablestheinitstoresandstringthefromtextformattedscansfunctionThis
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invented

after

names.filelongaboutknowdon’tthatfunctionsDOSlegacyusedwhichprogram
abywrittenlastwasfiletheifidenticalbemightbyreturnedvaluestimethreethesupported,arenames
filelongwhenEven

NotesImplementation

Example

Portability

ValueReturn

go32-v2

st_dev

lstatfstatstat

st_inode

/dev/nullcondrive

stat
stat

directory\n");printf("is
(S_ISDIR(s.st_mode))if

&s);stat("data.txt",
s;statstruct

errno

statstatstruct

st_blksize

st_size
st_size

st_atime
st_mtimest_atimestat

stat

st_mtimest_ctimest_atime

};
*/a:)=(0numberdriveThe/*st_rdev;dev_t

*/returnsgetuid()what/*st_uid;uid_t
bytes*/insizeblock/*st_blksize;blksize_t
*/bytesinfileofsize/*st_size;off_t

*/filesfor1orsubdirs,ofnumber+2/*st_nlink;nlink_t
*/writtenlastwasfilethethattime/*st_mtime;time_t
*/S_IRUSR/S_IWUSRandS_IF*-modefile/*st_mode;mode_t

*/identifieruniqueorclusterstarting/*st_ino;ino_t
*/returnsgetgid()what/*st_gid;gid_t

*/a:)=(0numberdriveThe/*st_dev;dev_t
*/creationfile’softime/*st_ctime;time_t

*/accesslastoftime/*st_atime;time_t

.byrunorexecutables)
.exeand.dll.com,files,(batchpromptDOSthefromexecutedbecanwhichfilesdirectories,forsetisbit

EXECUTEsystem).orhiddenread-only,isfilethe(unlessusertheforonlysetisbitmodeaccessWRITEThe3.

.)ofvaluetheinclude
shouldidentityforfilescomparingandnumbering,inodeindependentownitshasfilesystemeachsinceinode,
inventedsamethegetwillletter,drivetheforbutidenticalarenameswhosefilestwothat(Notecalls.function

and,betweenconsistentbetoguaranteedisinodethefiles/directoriesnon-emptylocal,for
onlyandDOS,plainononlyHowever,file.localanyofnumberclusterrealanyfromdifferentbealsowillinode

inventedThisunique).isit(thusnumberinodesamethegetwillfilesdifferenttwonothatguaranteeswhichwaya
inbewillfieldtheetc.)drives,networkedon9X,Windowsonfilesfiles,(emptyinaccessible

isnumberclusterstartingwhosefilesFornumber.inodeitsasservesfileaofnumberclusterstartingThe2.

-2.asreturnedisitNetware,Novell
bynetworkeddrivesFor-1.asreturnedisothersand,(likedevicescharacterforThe1.

DJGPP.inbehaviorstospecificpointsobscuretheofsomedescribe
notesfollowingThenightmare.implementationanisDOSunderfunctionUnix-compatible100%aSupplying

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set).(andfailureonnonzerosuccess,onZero

._djstat_flags
Seeindescribedasneed,doesn’tapplicationyourmemberstheofcomputationdisablecanyouslow,toois

andofuserheavyaisapplicationyourIfcompute.toexpensiveveryareofmembersSome

bytes.4096ofsizeblockatodefaultdrivesNetworkbytes.512ofsizeblocka
todefaultB:andA:drivesfloppyTheperformance.improvetovalue,defaultahasdrivessomeFor

value.unsignedan
asofvaluethetreatshouldyoufiles,largesupporttoneedsprogramyourifTherefore,2GB.thanlarger

arethatfilesforvolumesFAT32onoverflowwillitsotype,integer32-bitsignedanismemberThe

good).lookdoesn’twhichaccessed,lastwasit
createdbeenhavetoappearsfilethewheresituationtheprevent(tozeroisfilesystemthebyreturned

ofparttimetheifasvaluesamethetomemberthesetsofimplementation
DJGPPthetherefore,zero);tosetistime(theaccesslastfile’stheofdatethesupportonlyfilesystems

VFAT9XWindowsMost.

writtenlastwasfilethethattimethevalue:samethehavealltheyotherwise,9X);Windows
on(e.g.supportedarenamesfilelongwhenonlyvaluesdifferenthaveand,The
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Description

Syntax

_status87

statfs

bsize);*bfreeleft\n",bytesprintf("%llu
fs.f_bsize;=bsize
fs.f_bfree;=bfree

&fs);statfs("anything",

bsize;bfree,longlongunsigned
fs;statfsstruct

statvfs

};
*/FS_MAGIC/*f_magic;long

*/[1]=MOUNT_UFS[0]=drive_number,array:/*f_fsid;fsid_t
*/clustersavailable/*f_ffree;long

*/driveonclusters/*f_files;long
*/clustersavailable/*f_bavail;long
*/clustersavailable/*f_bfree;long
*/driveonclusters/*f_blocks;long
*/clusterperbytes/*f_bsize;long

*/0/*f_type;long

{
statfsstruct

*buf);statfsstruct*filename,charstatfs(constint

<sys/vfs.h>#include

st_nlink

stat
fsyncfflush

fstatstat
stat

statstruct_djstat_flags

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

information.similarreturnswhich),statvfsSee(functionPOSIX-compliantaistherethatNote

).statvfsSee(2GBapproximatelytolimitedissizetotaltheTSR,abyhookedis21hINTifthatNote

structure:followingtheretrievetousedisgiven,isnoneifdrive
defaulttheor,filenamegiventheofletterdriveThe"filesystem".giventheaboutinformationreturnsfunctionThis

work.stillwilltree,directorythe
oftraversalrecursiveoptimizetothisondependthatUnixforwrittenprogramsthatsoisThis2.plussubdirectories

ofnumbertheisitdirectories,Fordirectories.thanotherfilesfor1alwaysislinksofnumberThe8.

.
callingbeforedisk,thetodatafile’stheallflushOSthemaketoandcallcanyouAlternatively,

open.isfilethewhile)fstatSee(Useclosed.isfiletheafterdatacorrectreturnonlywill
becauseto,writtenbeenhasandopeniswhichfileaaboutinfoup-to-dateangettousedbenotshould7.

application.theby
neededareoffieldshard-to-getwhatcontrols)_djstat_flagsSee(variableThe6.

1-Jan-1980.as
reportedisitotherwise,available;that’sifentry,labelvolumethefromtakenisdirectoriesrootforstampTime5.

names.filelongthestoretousedspaceadditionalforaccountsdirectorythe
ofsizereportedthe9X),Windowsas(suchAPILFNthesupportthatfilesystemsFATOnentry).directoryofsize

(thebytes32bymultipliedentries)‘..’and‘.’(sansfilesitsofnumbertheasreportedisdirectoriesofSize4.
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statvfs

config.sysautoexec.bat

};
*/FSonlengthnamefileMaximum/*f_namemax;longunsigned

*/ST_RDONLY*
ST_NOSUID,ofORbitwiseflags:FS/*f_flag;longunsigned

*/identifierFS/*f_fsid;longunsigned
*/usersunprivilegedfor*

numbersserialfilefreeof#/*f_favail;fsfilcnt_t
*/numbersserialfilefreeof#/*f_ffree;fsfilcnt_t

*/numbersserialfileof#/*f_files;fsfilcnt_t
*/usersunprivilegedfor*

f_frsizesizeofFSonblocksfreeof#/*f_bavail;fsblkcnt_t
*/f_frsizesizeofFSonblocksfreeof#/*f_bfree;fsblkcnt_t

*/f_frsizesizeofFSonblocksof#/*f_blocks;fsblkcnt_t
*/sizeblockfundamental/*f_frsize;longunsigned

*/sizeblockFS/*f_bsize;longunsigned
{statvfsstruct

*sbuf);statvfsstruct*path,char(conststatvfsint

<sys/statvfs.h>#include
<sys/types.h>#include

busyisfpu-SW_BUSY=------------X---
it)shiftto

SW_TOP_SHIFT(usestackoftop-SW_TOP=--------X-----XX
SW_C3=-------------X--
SW_C2=---------X------
SW_C1=----------X-----
SW_C0=-----------X----

codecondition-SW_COND=---------XXX-X--
errorsanyifset-SW_ERRORSUMMARY=----X-----------

flowover/understack-SW_STACKFAULT=-----X----------
precisionofloss-SW_INEXACT=------X---------

underflow-SW_UNDERFLOW=-------X--------
overflow-SW_OVERFLOW=X---------------

zerobydivision-SW_ZERODIVIDE=-X--------------
operanddenormalized-SW_DENORMAL=--X-------------

operationinvalid-SW_INVALID=---X------------

_status87(void);intunsigned

<float.h>#include

.orbyloadedbemayThese

DOSEdit.Microsoft’sandCMDEDITassuchenhancerscommand-line•
drivers;CD-ROM•

include:
21hINThookthatTSRs2GB.approximatelytolimitedissizetotaltheTSR,abyhookedis21hINTifthatNote

below:structure
thehaswhich,sbufinitstoresandpathcontaining(FS)‘‘filesystem’’theaboutinformationreturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

operation:FPUcompletedrecentlymosttheofresultstheindicatewhichFPU,theofwordstatustheReturns
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Portability

Description

Syntax

Portability

ValueReturn

stpncpy

stpcpy

_stklen

strncpy

_n);size_t*_src,charconst*_dest,*stpncpy(charchar

<string.h>#include

strcpy

*_src);charconst*_dest,*stpcpy(charchar

<string.h>#include

256000;=_stklenint

_stklen;intextern

errno

different.valuereturnbut),strncpySee(
Likecharacters._nmaketozeroswithpaddedis_destbe,needIf._destto_srcfromcharacters_nexactlyCopies

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.destinNULtrailingthetopointeraReturns

different.valuereturnbut),strcpySee(Like

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

startup.atusedonlyisitasstatically,setbeshouldvalueThisthis.
thanlargermuchbemaystackthethatNoterequires.programthethatlengthstackminimumthesetsvariableThis

above.sizeblockfundamentaltheoncommentstheSee1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set).(andfailureonnonzerosuccess,onZero

size.clusterthereturnweconsistency
forSocases.allindeterminedbecannotsizesectorthebutfilesystem,theofblocklogicalthethanrathermedia

physicaltheofsectortheisblockfundamentaltheReallycluster.abetoconsideredissizeblockfundamentalThe
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Portability

ValueReturn

Description

Syntax

Portability

strchr

strcat

strcasecmp

NULL

c);int*s,char*strchr(constchar

<string.h>#include

there");"strcat(buf,
"hello";=buf[100]char

*s2);charconst*s1,*strcat(charchar

<string.h>#include

do_include();
0)=="-i")(strcasecmp(arg,if

*s2);charconst*s1,charstrcasecmp(constint

<string.h>#include

string.theofendthe
topointerareturnwillthis,iscifthatNote.sincofoccurrencefirstthetopointerareturnsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

s1

.s1ofendthetos2concatenatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

"order".indicatessignthedifferent,ifnonzerosame,thethey’reifZero

case.disregardingstrings,twothecomparesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.nonzerolastthefollowingcharacterthetopointeraReturns
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Syntax

Example

Portability

strcpy

strcoll

strcmp

<string.h>#include

i++;
0)<list[i])(strcoll(var,while

*s2);charconst*s1,charstrcoll(constint

<string.h>#include

do_include();
0)=="-i")(strcmp(arg,if

*s2);charconst*s1,charstrcmp(constint

<string.h>#include

’/’);strchr(filename,=*slashchar

NULL

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.
negativeaelsesequense,collatingtheins2aftercomess1ifnumberpositiveaequal,arestringstheifZero

locale.currentthefromsequencescollatingtheusing,s2ands1comparesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.
negativeaelsesequense,collatingASCIItheins2aftercomess1ifnumberpositiveaequal,arestringstheifZero

.s2ands1comparesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.wasn’titiforcharacter,thetopointerA

-  Page 380  -



Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

strdup

strcspn

*source);char(conststrdup*char

<string.h>#include

do_redirection();
(command[i])if

"<>|");strcspn(command,=iint

NULL

*set);charconst*s1,charstrcspn(constsize_t

<string.h>#include

arg);strcpy(buf,
buf[100];char

*s2);charconst*s1,*strcpy(charchar

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

memory.morenoisthereifNULLorstring,allocatednewlytheReturns

caller.thebyfreedbemustcallthisbyreturned
memoryThe.sourcebytopointedstringtheofduplicateacontainsthatmemoryofareaallocatednewlyaReturns

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

character.foundtheofindexThe

else.nothingifstringtheofendthetopointeragetleastatyou’llsocounts,stringeachof
endtheatbytesthethatNote.setincharacteranymatchesthats1incharacterfirstthefindsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

s1

.s1intos2copiesfunctionThis
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strftime

strerror

15:30:3410/01/93%H:%M:%S%m/%d/%y
%c

199315:30:341OctFri%Y%H:%M:%S%e%b%a
%C

Oct
%h
%b

October
%B

Fri
%a

Friday
%A

%
%printf

*time_info);tmstructconst
*format,charconstn,size_t*buf,strftime(charsize_t

<time.h>#include

strerror(errno));"foo",%s\n",%s:printf("Error!
0)=="r")(f=fopen("foo",if

error);*strerror(intchar

<string.h>#include

}
strdup("hello");return

{
*foo()char

)(forShort

)(forShort

)(namemonthabbreviatedThe

)(namemonthfullThe

)(nameweekdayabbreviatedThe

)(nameweekdayfullThe

EDT:PM03:30:34at1993,1,October
Friday,wastimetheifasexamplesthewithfollows,asstringthetoaddedispatternaafollowingcharacter

eachforandstring,outputthetoaddedisthanothercharacteranythatinlikeisstringformatThe

bytes.
nexceedingnot,bufinitstoresandformatgiventhetoaccordingtime_infoindatatimetheformatsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

free’d.ormodifiedbenotshouldthatstringstaticatopointerA

.errorthedescribesthatstringareturnsfunctionThis
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%x

5
%w

39

%W

6
%u

39

%U

\t
%t

15:30:35%H:%M:%S
%T

35
%S

PM03:30:35%p%I:%M:%S
%r

15:30%H:%M
%R

PM
%p

\n
%n

10
%m

30
%M

3
%l

15
%k

275
%j

03
%I

15
%H

02
%d

10/01/93%m/%d/%y
%D

2
%e

locale.currentthetoaccordingrepresentedDate

)((0-6)weektheofdayThe

)(characters
twotopaddedzeroyear,theofMondayfirstthebydefinedweekfirstthewithyear,theofweekThe

)((1-7)weektheofdayThe

)(characters
twotopaddedzeroyear,theofSundayfirstthebydefinedweekfirstthewithyear,theofweekThe

)(tabA

)(forShort

)(characterstwotopaddedzeroseconds,The

)(forShort

)(forShort

)(PMorAM

)(newlineA

)(characterstwotopaddedzero(1-12),monthThe

)(characterstwotopaddedzerominutes,The

)characters(twotopaddedspace(1-12),hourThe

)(characterstwotopaddedspace(0-24),hourThe

)(charactersthreetopaddedzeroday,JulianThe

)(characterstwotopaddedzero(1-12),hourThe

)(characterstwotopaddedzero(0-24),hourThe

)(characterstwotopaddedzeromonth,theofdayThe

)(forShort

)(characterstwotopaddedblankmonth,theofdayThe
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strlcat

stricmp

size);size_t*src,charconst*dest,(charstrlcatsize_t

<string.h>#include

do_include();
0)=="-i")(stricmp(arg,if

*s2);charconst*s1,charstricmp(constint

<string.h>#include

t);%Y",%d,"%B100,(buf,strftime
*/2001".31,"Januarye.g.datetoday’sPrint/*

buf[100];char
(&now);localtime=*ttmstruct

(NULL);time=nowtime_t

%
%%

EDT
%Z

1993
%Y

93
%y

%X

bemaysizenul-terminator.theforspacetheplusdestbufferstringdestinationtheofsizethebeshouldsize

for.spaceisthere
asdestintocopiedissrcofmuchAsstring.resultingthenul-terminateanddesttosrcfromcharactersConcatenate

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

"order".indicatessignthedifferent,ifnonzerosame,thethey’reifZero

case.disregardingstrings,twothecomparesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stored.charactersofnumberThe

)(symbolpercentA

)(abbreviationtimezoneThe

)(digitsfourtopaddedzeroyear,The

)(centurytheof(00-99)yearThe

locale.currentthetoaccordingrepresentedTime
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strlcpy

strlcpystrlcpy

strlcatstrlcpy

strlcpy
strlcpystrncpystrncpystrlcpy

sizeof

1-size

size);size_t*src,charconst*dest,(charstrlcpysize_t

<string.h>#include

buf.");toconcatenatingwhentruncated,wasputs("somestring
sizeof(buf))>=sizeof(buf))somestring,(strlcat(buf,if

"foo";=buf[5]char
"bar";=somestring[]charconst

buf
somestring

strlcat

strlcatstrlcat

strlcpystrlcat

strlcat

strlcatstrncatstrlcat

sizeof

.sizethanlessbewillvaluereturnthecopied,wassrcofall
If.destinitstorecouldnotorwhetherreturned,iscreatetotriedthatstringtheoflengthThe

.http://www.openbsd.org/papers/strlcpy-paper.ps
web:theonavailableis)strlcatSee(anddescribingpaperOpenBSDoriginalThe

memory.out-of-boundsaccessing
-overrunbufferaisresultpossibleOneundefined.isbehaviorthebuffers,overlappingaresrcanddestIf

size.bufferrequiredthecalculatetoeasieritmakesthis---allitcopytopossiblewasit
notorwhetherstringtheoflengththereturns.sizesizesnon-zerofordestdestinationthenul-terminates

,Unlike).strncpySee(ofversionambiguouslessais

operator.theusingcasesmanyincomputed
bemaysizenul-terminator.theforspacetheplusdestbufferstringdestinationtheofsizethebeshouldsize

.dest
tocopiedarecharacterstoUpstring.resultingthenul-terminateanddesttosrcfromcharactersCopy

.to
concatenatedisitwhentruncated,iscasethisInstring.destinationthetoconcatenatedstringsource

thestoretoenoughlargewasbufferstringdestinationthethatcheckcanyouhowshowsexamplefollowingThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.src
oflengththeplussizereturnandlengthinsizebetodestconsiderwillthennul-terminated,notisdestIf

.sizethanlessbewillvaluereturnthe,dsttoconcatenatedwassrcofall
If.destinitstorecouldnotorwhetherreturned,iscreatetotriedthatstringtheoflengthThe

.http://www.openbsd.org/papers/strlcpy-paper.ps
web:theonavailableis)strlcpySee(anddescribingpaperOpenBSDoriginalThe

memory.out-of-boundsaccessing
-overrunbufferaisresultpossibleOneundefined.isbehaviorthebuffers,overlappingaresrcanddestIf

.destbuffertheoverrunningavoidtoisThis.destofcharacterssizethanmoreexaminenotwill

modified.notisdestthennul-terminated,notisdestIf

size.buffer
requiredthecalculatetoeasieritmakesthis---allitcopytopossiblewasitnotorwhetherstringconcatenatedthe

oflengththereturns).strncatSee(toalternativeambiguouslessaasusedbemay

operator.theusingcasesmanyincomputed
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strncasecmp

strlwr

strlen

<string.h>#include

strlwr(buf);
"Hello";=buf[100]char

*string);*strlwr(charchar

<string.h>#include

invalid_file(fname);
PATH_MAX)>(strlen(fname)if

*string);charstrlen(constsize_t

<string.h>#include

buf.");tocopyingwhentruncated,wasputs("somestring
sizeof(buf))>=sizeof(buf))somestring,(strlcpy(buf,if

buf[3];char
"foo";=somestring[]charconst

bufsomestring

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string.The

letters.caselowerwithstringinletterscaseupperallreplacesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string.theoflengthThe

.stringincharactersofnumberthereturnsfunctionThis

.intofittotruncatediscasethisInstring.source
thestoretoenoughlargewasbufferstringdestinationthethatcheckcanyouhowshowsexamplefollowingThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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strncmp

strncat

do_include();
0)==2)"-i",(strncmp(arg,if

max);size_t*s2,charconst*s1,charstrncmp(constint

<string.h>#include

4);extension,strncat(fname,

max);size_t*s2,charconst*s1,*strncat(charchar

<string.h>#include

do_include();
0)==2)"-i",(strncasecmp(foo,if

max);size_t*s2,charconst*s1,charstrncasecmp(constint

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.
negativeaelsesequense,collatingASCIItheins2aftercomess1ifnumberpositiveaequal,arestringstheifZero

.s2ands1ofcharactersmaxtoupcomparesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

s1

.s1ofendthetos2ofcharactersmaxtoupconcatenatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.
negativeaelsesequense,collatingASCIItheins2aftercomess1ifnumberpositiveaequal,arestringstheifZero

characters.maxofmaximumatoupcase,ignoring,s2ands1comparesfunctionThis
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strpbrk

strnicmp

strncpy

NULL

*set);charconst*s1,char*strpbrk(constchar

<string.h>#include

do_include();
0)==2)"-i",(strnicmp(foo,if

max);size_t*s2,charconst*s1,charstrnicmp(constint

<string.h>#include

99);arg,strncpy(buf,
buf[100];char

max);size_t*s2,charconst*s1,*strncpy(charchar

<string.h>#include

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.arenoneiformatch,firstthetopointerA

.setincharacteranymatchesthats1incharacterfirstthefindsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

number.
negativeaelsesequense,collatingASCIItheins2aftercomess1ifnumberpositiveaequal,arestringstheifZero

characters.maxofmaximumatoupcase,ignoring,s2ands1comparesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

s1

.s1intos2ofcharactersmaxtoupcopiesfunctionThis
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strsep

strrchr

‘stranger’=tok
‘there’=tok
‘’=tok
‘Hello’=tok

}
tok);‘%s’\n",=printf("tok

,"))"strsep(bp,=(tokwhile
*tok;char

&buf;=**bpchar
there,stranger";"Hello=*bufchar

{
main()

NULL

*delim);char**stringp,*strsep(charchar

<string.h>#include

’/’);strrchr(filename,=*last_slashchar

NULL

s1c

c);int*s1,char*strrchr(constchar

<string.h>#include

do_redirection();
"<>|"))(strpbrk(command,if

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

NULL.ortoken,nextThe

.orcheck,tospotnextthetostringp*setsandtoken,nextthetopointer
areturnsitcalled,isfunctionthetimeEach.delimfromcharacterabydelimitedareTokensstring.theofstart
theinitially,holding,variableatopointsstringpwherestring,giventhefromtokennexttheretrievesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string.theinisn’tcharactertheiformatch,lastthetopointerA

.inofoccurrencelastthefindsfunctionThis
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strtod

strstr

strspn

**endp);char*s,charstrtod(constdouble

<stdlib.h>#include

do_exe();
".exe"))(strstr(command,if

NULL

*s2);charconst*s1,char*strstr(constchar

<string.h>#include

do_something();
(entry[i])if

\t\b");"strspn(entry,=iint

NULL

*set);charconst*s1,charstrspn(constsize_t

<string.h>#include

.endpbytopointedlocationtheinstoredbewillcharacter
unconvertedfirstthetopointerapointer,nullanotisendpIf)’’.hex-numberoptional‘‘NaN(and)’’octal-number

optional‘‘NaN()’’,decimal-numberoptional‘‘NaN(‘‘NaN’’,‘‘Infinity’’,‘‘Inf’’,(case-insensitively)recognises
alsoItnumber.thatintonumberpointfloatingalikelookassofcharactersmanyasconvertsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.wasn’ts2ifor,s1withinpointerA

.s1ins2ofoccurrencefirstthefindsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

character.foundtheofindexThe

else.nothingifstringtheofendthetopointeragetleastatyou’llsocounts,s1ofendthe
atbytesthethatNote.setincharacteranymatchnotdoesthats1incharacterfirstthefindsfunctionThis
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strtof

NAN

-INFINITYINFINITY

**endp);char*s,charstrtof(constfloat

<stdlib.h>#include

&bp);strtod(buf4,=x4
&bp);strtod(buf3,=x3
&bp);strtod(buf2,=x2

&bp);strtod(buf,=x

x4;x3,x2,x,double
*bp;char

"NAN(0x123)";=buf4[]char
"NAN(123)";=buf3[]char
"0x123ret";=buf2[]char
"123ret";=buf[]char

ERANGEerrno+HUGE_VAL--HUGE_VAL
double

(double)NAN

(double)NAN

-INFINITYINFINITY

…

ofbits23lowerthetosetbitsmantissathewithNaNaisvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionally
andcaseofvariationsanywith)’’,hex-number‘‘NaN(or)’’octal-number‘‘NaN()’’,decimal-number‘‘NaN(issIf

1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIf.is
valuereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘NaN()’’,or‘‘NaN’’issIf

‘‘-’’).isprefixthe(iforprefix)‘‘+’’aorprefixno(if
isvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘Infinity’’,or‘‘Inf’’issIf

.sbyrepresentedvalueThe

.endpbytopointedlocationtheinstoredbewillcharacter
unconvertedfirstthetopointerapointer,nullanotisendpIf)’’.hex-numberoptional‘‘NaN(and)’’octal-number

optional‘‘NaN()’’,decimal-numberoptional‘‘NaN(‘‘NaN’’,‘‘Infinity’’,‘‘Inf’’,(case-insensitively)recognises
alsoItnumber.thatintonumberpointfloatingalikelookassofcharactersmanyasconvertsfunctionThis

C99.ANSIinstandardisedwas)’’‘‘NaN(and‘‘NaN’’‘‘Infinity’’,‘‘Inf’’,forSupport1.

Notes:

1003.1-20011003.2-1992;
1)note(seeC99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetsand,or)characterthewithbeginss(ifeitherreturns
functionthe,typethebyrepresentablevaluesofrangetheintofitdoesn’tsbyrepresentednumberaIf

mantissa).theinsetbewillbitsignificant(mostQNaNs
intoconvertedbemightSNaNsthatshowsTesting1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIf

returned.bewillNaN)aofrepresentationaasworkwon’t(which0isgivenpatternbittheIfset.
bitsallwithmantissaainresultswhichoverflow,willconversioninternaltheorhex-numberindigitshexadecimal

16mostatUsebits).52ofconsistsdoublesformantissa(thehex-numberoroctal-number,decimal-number
ofbits52lowerthetosetbitsmantissathewithNaNaisvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionally

andcaseofvariationsanywith)’’,hex-number‘‘NaN(or)’’octal-number‘‘NaN()’’,decimal-number‘‘NaN(issIf

1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIf.is
valuereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘NaN()’’,or‘‘NaN’’issIf

‘‘-’’).isprefixthe(iforprefix)‘‘+’’aorprefixno(if
isvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘Infinity’’,or‘‘Inf’’issIf

.sbyrepresentedvalueThe
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strtok

strtoimax

*s2);charconst*s1,*strtok(charchar

<string.h>#include

0));&bp,strtoimax(buf,"\n",PRIdMAX%"isvalueprintf("The
*bp;char

gets(buf);
fflush(stdout);");number:aprintf("Enter

00X0x

base)int**endp,char*s,char(conststrtoimaxintmax_t

<inttypes.h>#include

&bp);strtof(buf4,=x4
&bp);strtof(buf3,=x3
&bp);strtof(buf2,=x2

&bp);strtof(buf,=x

x4;x3,x2,x,float
*bp;char

"NAN(0x123)";=buf4[]char
"NAN(123)";=buf3[]char
"0x123ret";=buf2[]char
"123ret";=buf[]char

ERANGEerrno+HUGE_VALF--HUGE_VALF
float

NAN

…

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.The

found.areprefixesthoseofnoneif10isbasedefaultTheone.finds
itif8or16,16,tousedbasethesetsandstring,theofpartfirsttheasor,,forlookingbydetermined

isbasethezero,isbaseIfas.treatedbeshouldletters)(ordigitsthebasewhatindicatesargumentbaseThe

character.unusedfirstthetopointto*endp
setsandnumber,thatofvaluetheintonumberappropriateanlikelooksassofmuchasconvertsfunctionThis

C99.ANSIinstandardisedwas)’’‘‘NaN(and‘‘NaN’’‘‘Infinity’’,‘‘Inf’’,forSupport1.

Notes:

1003.2-1992not1003.1-2001;
C89not1);note(seeC99{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetsand,or)characterthewithbeginss(ifeitherreturns
functionthe,typethebyrepresentablevaluesofrangetheintofitdoesn’tsbyrepresentednumberaIf

mantissa).theinsetbewillbitsignificant(most
QNaNsintoconvertedbemightSNaNsthatshowsTesting1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefix

theIfreturned.bewillNaN)aofrepresentationaasworkwon’t(which0isgivenpatternbittheIfset.
bitsallwithmantissaainresultswhichoverflow,willconversioninternaltheorhex-numberindigitshexadecimal

8mostatUsebits).23ofconsistsfloatsformantissa(thehex-numberoroctal-numberdecimal-number,

-  Page 392  -



Syntax

Example

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

Description

strtold

strtol

0));&bp,strtol(buf,%d\n",isvalueprintf("The
*bp;char

gets(buf);
fflush(stdout);");number:aprintf("Enter

00X0x

base);int**endp,char*s,charstrtol(constlong

<stdlib.h>#include

‘stranger’=tok
‘there’=tok
‘Hello’=tok

}
tok);‘%s’\n",=printf("tok

,"))"tok=strtok(0,
tok;

,");"strtok(buf,=(tokfor
*tok;char

stranger";there,"Hello=*bufchar

{
main()

NULL

NULL

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.The

found.areprefixesthoseofnoneif10isbasedefaultTheone.finds
itif8or16,16,tousedbasethesetsandstring,theofpartfirsttheasor,,forlookingbydetermined

isbasethezero,isbaseIfas.treatedbeshouldletters)(ordigitsthebasewhatindicatesargumentbaseThe

character.unusedfirstthetopointtosetis*endppointer,nullanot
isendpIfnumber.thatofvaluetheintonumberappropriateanlikelooksassofmuchasconvertsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.aremorenoifortoken,thetopointerA

instead.passtokens,remainingtheFor.s1assearchedbetostringthepasssearch,theinitiateTo

.s2fromcharactersbydelimitedarewhichs1fromtokensretrievesfunctionThis
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_strtold

strtold

**endp);char*s,char_strtold(constdoublelong

<stdlib.h>#include

&bp);strtold(buf4,=x4
&bp);strtold(buf3,=x3
&bp);strtold(buf2,=x2

&bp);strtold(buf,=x

x4;x3,x2,x,doublelong
*bp;char

"NAN(0x123)";=buf4[]char
"NAN(123)";=buf3[]char
"0x123ret";=buf2[]char
"123ret";=buf[]char

double)NAN(long

double)NAN(long

-INFINITYINFINITY

**endp);char*s,charstrtold(constdoublelong

<stdlib.h>#include

…

).strtoldSee(function:thisofversionstandardisedaalsoisThere

.endpbytopointedlocationtheinstoredbewillcharacter
unconvertedfirstthetopointerapointer,nullanotisendpIf)’’.hex-numberoptional‘‘NaN(and)’’octal-number

optional‘‘NaN()’’,decimal-numberoptional‘‘NaN(‘‘NaN’’,‘‘Infinity’’,‘‘Inf’’,(case-insensitively)recognises
alsoItnumber.thatintonumberpointfloatingalikelookthatsofcharactersmanyasconvertsfunctionThis

C99.ANSIinstandardisedwas)’’‘‘NaN(and‘‘NaN’’‘‘Infinity’’,‘‘Inf’’,forSupport1.

Notes:

1003.2-1992not1003.1-2001;
C89not1);note(seeC99{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

mantissa).theinsetbewillbitsignificantmostsecond(theQNaNsintoconverted
bemightSNaNsthatshowsTesting1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIfreturned.

bewillNaN)aofrepresentationaasworkwon’t(which0isgivenpatternbittheIfset.
bitsallwithmantissaainresultswhichoverflow,willconversioninternaltheorhex-numberindigitshexadecimal
16mostatUseNaNs).forsetbemustwhichbitintegertheisbitsignificantmostthewherebits64ofconsists

doubleslongformantissa(the1tobitsignificantmosttheandhex-numberoroctal-number,decimal-number
ofbits63lowerthetosetbitsmantissathewithNaNaisvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionally

andcaseofvariationsanywith)’’,hex-number‘‘NaN(or)’’octal-number‘‘NaN()’’,decimal-number‘‘NaN(issIf

1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIf.is
valuereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘NaN()’’,or‘‘NaN’’issIf

‘‘-’’).isprefixthe(iforprefix)‘‘+’’aorprefixno(if
isvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘Infinity’’,or‘‘Inf’’issIf

.sbyrepresentedvalueThe

.endpbytopointedlocationtheinstoredbewillcharacter
unconvertedfirstthetopointerapointer,nullanotisendpIf)’’.hex-numberoptional‘‘NaN(and)octal-number

optional‘‘NaN(),decimal-numberoptional‘‘NaN(‘‘NaN’’,‘‘Infinity’’,‘‘Inf’’,(case-insensitively)recognises
alsoItnumber.thatintonumberpointfloatingalikelookthatsofcharactersmanyasconvertsfunctionThis
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strtoll

0));&bp,strtoll(buf,%lld\n",isvalueprintf("The
*bp;char

gets(buf);
fflush(stdout);");number:aprintf("Enter

00X0x

base);int**endp,char*s,charstrtoll(constintlonglong

<stdlib.h>#include

&bp);_strtold(buf4,=x4
&bp);_strtold(buf3,=x3
&bp);_strtold(buf2,=x2

&bp);_strtold(buf,=x

x4;x3,x2,x,doublelong
*bp;char

"NAN(0x123)";=buf4[]char
"NAN(123)";=buf3[]char
"0x123ret";=buf2[]char
"123ret";=buf[]char

double)NAN(long

double)NAN(long

-INFINITYINFINITY

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.The

found.areprefixesthoseofnoneif10isbasedefaultTheone.finds
itif8or16,16,tousedbasethesetsandstring,theofpartfirsttheasor,,forlookingbydetermined

isbasethezero,isbaseIfas.treatedbeshouldletters)(ordigitsthebasewhatindicatesargumentbaseThe

character.unusedfirstthetopointto*endp
setsandnumber,thatofvaluetheintonumberappropriateanlikelooksassofmuchasconvertsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

mantissa).theinsetbewillbitsignificantmostsecond(theQNaNsintoconverted
bemightSNaNsthatshowsTesting1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIfreturned.

bewillNaN)aofrepresentationaasworkwon’t(which0isgivenpatternbittheIfset.
bitsallwithmantissaainresultswhichoverflow,willconversioninternaltheorhex-numberindigitshexadecimal
16mostatUseNaNs).forsetbemustwhichbitintegertheisbitsignificantmostthewherebits64ofconsists

doubleslongformantissa(the1tobitsignificantmosttheandhex-numberoroctal-number,decimal-number
ofbits63lowerthetosetbitsmantissathewithNaNaisvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionally

andcaseofvariationsanywith)’’,hex-number‘‘NaN(or)’’octal-number‘‘NaN()’’,decimal-number‘‘NaN(issIf

1.tosetbewillNaNtheinbitsignthe‘‘-’’isprefixtheIf.is
valuereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘NaN()’’,or‘‘NaN’’issIf

‘‘-’’).isprefixthe(iforprefix)‘‘+’’aorprefixno(if
isvaluereturnthe‘‘-’’,or‘‘+’’withprefixedoptionallyandcaseofvariationsanywith‘‘Infinity’’,or‘‘Inf’’issIf

.srepresentedbyvalueThe
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strtoumax

strtoull

strtoul

strtoimax

base);int**endp,char*s,char(conststrtoumaxuintmax_t

<inttypes.h>#include

0));&bp,strtoull(buf,%llu\n",isvalueprintf("The
*bp;char

gets(buf);
fflush(stdout);");number:aprintf("Enter

strtoll

base);int**endp,char*s,charstrtoull(constintlonglongunsigned

<stdlib.h>#include

0));&bp,strtoul(buf,%u\n",isvalueprintf("The
*bp;char

gets(buf);
fflush(stdout);");number:aprintf("Enter

strtol

base);int**endp,char*s,charstrtoul(constlongunsigned

<stdlib.h>#include

value.The

unsigned.isresultthethatexcept)strtoimaxSee(likejustisThis

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.The

unsigned.isresultthethatexcept)strtollSee(likejustisThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.The

unsigned.isresultthethatexcept)strtolSee(likejustisThis
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swab

strxfrm

strupr

nbytes);int*to,void*from,voidswab(constvoid

<stdlib.h>#include

NULL

s2s1
s2bs1bs2)strcoll(s1,s2b)strcmp(s1b,

max);size_t*s2,charconst*s1,strxfrm(charsize_t

<string.h>#include

strupr(buf);
"Foo!";=buf[]char

*string);*strupr(charchar

<string.h>#include

0));&bp,strtoumax(buf,"\n",PRIuMAX%"isvalueprintf("The
*bp;char

gets(buf);
fflush(stdout);");number:aprintf("Enter

machines.big-endianandlittle-endianbetweendatabinarycarryingforusefulisItbytes.oddandevenadjacent
exchanging,tobypointedaddressthetofrombytopointedaddressthefrombytesnbytescopiesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.theincluding,s2transformtorequiredbytesofnumberactualThe

.andoftransforms
theareandwherelikejustisthatsuchlocalethetoaccording

transformedischaracterEachcharacters.maxholdtoablebemustwhich,s1tos2fromcharacterscopiesThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

string

case.uppertostringincharacterscaselowerallconvertsfunctionThis

1003.2-1992not
1003.1-2001;C89notC99;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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syms_line2val

syms_init

symlink

syms_init("c:/foo/bar/baz.exe");

-gstabssyms_init

syms_*syms_init

syms_val2linesyms_val2name

ld.exe
.exe

*file);(charsyms_initvoid

<debug/syms.h>#include

"c:/djgpp/bin/fgrep");("c:/djgpp/bin/grep",symlink

errno

*new);charconst*exists,charsymlink(constint

<unistd.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

it.byprocessedbecannot
withcompiledprogramssoformat,debuggingAOUTandCOFFsupportsonlyCurrently,

functions.otherthecallingbeforecallYou

etc.,,assuch
functions,symbol-relatedotherbyusedstructuresdatainternalinthemstoresandvalue,andnamebythemsorts

type,bythemclassifiessymbols:theprocessesthenItlinker).the,bycreatedimageCOFFrawaorfile
a(eitherprogramexecutableanbeshouldwhich,filenamedthefromsymbolsdebuggingreadsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

code).errorappropriatethetoset(andfailureofcasein-1success,ofcaseinZero

neither.symlinksusenotdocalls
DOSaboutwrapperssimplearewhichfunctionslibraryThoseprograms.DJGPPoutsideworknotdoesitcourse,

Ofsymlink.thebytopointediswhichfilewithworktransparentlyfunctionslibraryDJGPPothersoformat,and
sizespecialwithfileacreatesfunctionthem---thisemulatesDJGPPHowever,links.symbolicsupportnotdoesDOS

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

overlap.notshouldtoandfrombufferstheandeven,beshouldnbytesargumentThe
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syms_listwild

V

a.out
f
F

b
B

d
D

t
T

type_c

address

syms_init

lnum));int*file,char*name,char
type_c,charaddr,long(unsigned(*handler)void

*pattern,(charsyms_listwildvoid

<debug/syms.h>#include

3));syms_line2val("foo.c",
%lx\n",addressatisfoo.cof3("Lineprintf

("foo.exe");syms_init

syms_*syms_init

syms_init

lnum);int*filename,(charsyms_line2vallongunsigned

<debug/syms.h>#include

only).file(infunctiona

variable.uninitializedan‘‘bss’’:

variable.initializedandata:

function.ausuallycode:or‘‘text’’,

follows:assymbol,theoftypethespecifiesthatlettera

symbol.theofaddressthe

symbol:that
aboutinformationitpassing,handlerfunctionuser-definedtheinvokesit,patternmatchesnamewhosesymboleach

For).syms_initSee(tocallpreviousabyreadwerethatsymbolstheallthroughwalksfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.filenameinlnumlineforgeneratedwascodeexecutablenoif
ortablesymboltheinfoundnotisfilenameifzeroorline,thefromproducedinstructionfirsttheofaddressThe

time.firsttheforfunctionsothertheofanycallingbefore)syms_initSee(callmustYou

basename.
thejustdirectories,leadingincludenotshouldfilenamesopathnames,supportnotdoesformatdebuggingCOFF

.tocallpreviousabyreadweresymbolswhoseprogramaintolinkedwas
thatfilenamefilesourcetheoflnumlinethefromproducedinstructionfirsttheofaddressthereturnsfunctionThis
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syms_module

syms_*syms_init

nfile);(int*syms_modulechar

<debug/syms.h>#include

}
0;return

print_sym);("___djgpp*",syms_listwild
*/"___djgpp".withbeginwhichsymbolstheallList/*

("foo.exe");syms_init
{

(void)mainint

}
);lnum"",:file?file

type_c,addr,name,
%c\n",%lx"%s::%s:%d\n"%c%lx"%s:?(fileprintf

{
lnum)int*file,char*name,char

type_c,charaddr,long(unsignedprint_symvoid

syms_*syms_init

__

lnum

file

name

a
A

u
U

a.out
i
I

a.out
v

time.firsttheforfunctionsothertheofanycallingbefore)syms_initSee(callmustYou

.nfileistablesymboltheinnumberordinalwhosemodule)(a.k.a.filesourcetheofnamethereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

time.firsttheforfunctionsothertheofanycallingbefore)syms_initSee(callmustYou

symbols.Cmatchto
itwantyouifwithpatternbegin,underscoreanwithprependedgetCindefinedfunctionsandvariablesSince

file.sourcetheindefinedissymbolthewhichonnumberlinethe

defined.issymbolthewherenamefilesourcethe

symbol.theofnamethe

symbol.absolutean

symbol.unresolved)(a.k.a.undefinedan

only).file(insymbolindirectan

only).file(inpointerorelementseta
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syms_val2line

syms_name2val

("struct_a_var+%eax+4");syms_name2val=addr3
("_main");syms_name2val=addr2
("foo.c#256+12");syms_name2val=addr1

("foo.exe");syms_init

addr3;addr2,addr1,longunsigned

syms_*syms_init

syms_printwhyundefined_symbol
syms_name2val

syms_initsyms_name2val

a_tss
reg%

_

syms_init
]line#[file

*string);char(constsyms_name2vallongunsigned

syms_printwhy;intextern
undefined_symbol;intextern

<debug/syms.h>#include

syms_init
NULL

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.noneifzero,or,stringbyspecifiedaddressThe

time.firsttheforfunctionsothertheofanycallingbefore)syms_initSee(callmustYou

invalid.wasstringargumenttheofpartwhichtellingprintedis
messageerrorannon-zero,isvariableglobaltheIfvalue.non-zeroato

variableglobalthesetsandzeroreturnsfound,becannotsymbolorline,file,specifiedtheIf

result.thereturnsandany,ifoffset,theaddsaddresses,their
finds,bypreparedtablesymboltheinsymbolandline,file,specifiedtheuplooks

below.exampletheseeelements,abovetheofcombinationsensibleAny•

).run_childSee(variable
externaltheinsavedregistersdebuggee’stheofoneofvaluethespecifiesreg.nameregisterA•

.underscoreleadingthewithoutorwitheitherspecifiedbecannameThestring.aasnamesymbolA•

directories.leadingwithfilespecify
notdosofiles,sourcetheofbasenamethestoresonlyDJGPPbysupportedformatCOFFthethatNote

zero.todefaultsitomitted,
islineIf.filethatinnumberlineaislineand,byreadweresymbolswhoseprogramthe

intolinkedfilessourcetheofoneofnametheisfilewhere,number:lineaandnamefileA•

address.
anfromoffsetanoraddressthespecifiesnumberthecasewhichinsign,awithoutorwithnumber,A•

following:theofonebemaystring.stringbyspecifiedsymbolaofaddressthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.byreadweresymbolswhoseprogramtheintolinked
modulesofnumbertotalthethanlargerornegativeisnfileifpointeraorfile,sourcetheofnameThe
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syms_val2name

offs);symbol_name,0x1c12,%s%+ld\n",atis%xaddress("Theprintf
&offs);(0x1c12,syms_val2name=symbol_name

("foo.exe");syms_init
*symbol_name;char

offs;longunsigned

free

_etext_end

symify

syms_*syms_init

NULL

*offset);longunsignedaddr,long(unsigned*syms_val2namechar

<debug/syms.h>#include

line);file_name,0x1c12,
%d\n",line%s,onis%xaddress("Theprintf

&lineno);(0x1c12,syms_val2line=file_name
("foo.exe");syms_init

*file_name;char
lineno;int

NULL

syms_*syms_init

exact);int*line,intaddr,long(unsigned*syms_val2linechar

<debug/syms.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

!toitpassdon’tanditoverwritedon’tsobuffer,staticatopointeraisvaluereturnThe.addr
nearfoundwassymbolnoif,addrofrepresentationhexadecimalprintedtheorsymbol,foundtheofnameThe

.andlikesymbols,dummyseveralignoresfunctionThe

traceback.framecallthewithdoeswhat
likecode,theirintooffsetsandnamesfunctionintoaddressesnumericalconverttousedbetomeantisfunctionThis

time.firsttheforfunctionsothertheofanycallingbefore)syms_initSee(callmustYou

.offset
bytopointedvariabletheinstoredisaddresssymbol’sthefromaddrofoffsetthepointer,anotisoffset

If.addrthatlessisaddresswhosesymbolclosesttheofnamethereturnsandaddraddressantakesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

found.wasnoneifor,addrtocorrespondswhichfilesourcetheofnameThe

time.firsttheforfunctionsothertheofanycallingbefore)syms_initSee(callmustYou

line.sourcesometocorrespondswhichaddressfirsttheisaddrif
onlysucceedsfunctionthenon-zero,isexactIf.linebypointedvariabletheinstoredisfilesourcethatinnumber

lineTheaddress.thattocorrespondwhichnamefilesourcethereturnsandaddraddressantakesfunctionThis
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sysconf

sys_nerr

sys_errlist

sync

sys_errlist[errno]);%s\n",printf("Error:
sys_nerr)<(errnoif

sys_errlist

sys_nerr;intextern

<errno.h>#include

sys_errlist[errno]);%s\n",printf("Error:

errno

*sys_errlist[];charextern

<errno.h>#include

sync();

_flush_disk_cachefsyncsync
sync

sync(void);int

<unistd.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

).sys_errlistSee(inmessageserrorofnumberthegivesvariableThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

errors.thedescribethat,byindexedmessages,errorcontainsarrayThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0.returnsAlways

disk.thetodatacachedforcetotryto)_flush_disk_cache
See(callsalsoIt.fsyncSeefile.openeveryoncallsimplementation,

thisIndata.writtenpreviouslyofcachesallflushesUnix,Underprograms.UnixportingassisttoIntended
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Description

system

system
/cNDOS4DOSCOMMAND.COM

COMSPEC
SHELLsystem

CHDIRCD
system

PROMPTPATHSETSHIFTGOTOEXITREM
systemCOMMAND.COM

COMMAND.COM
COMMAND.COM

|>>><

CMDLINENDOS4DOS
PE-COFF

COMMAND.COM

system

COMSPECSHELL
system

*cmd);charsystem(constint

<stdlib.h>#include

_POSIX_VERSION;return_SC_VERSION:case
TZNAME_MAX;return_SC_TZNAME_MAX:case
_POSIX_STREAM_MAX;return_SC_STREAM_MAX:case
-1;return_SC_SAVED_IDS:case
-1;return_SC_JOB_CONTROL:case

255;return_SC_OPEN_MAX:case
NGROUPS_MAX;return_SC_NGROUPS_MAX:case

CLOCKS_PER_SEC;return_SC_CLK_TCK:case
CHILD_MAX;return_SC_CHILD_MAX:case

_go32_info_block.size_of_transfer_buffer;return_SC_ARG_MAX:case

which);sysconf(intlong

<unistd.h>#include

avialinecommandentiretheitpassesandshellUnix-styleaisshellthethatassumesOtherwise,
line.commandthetoprependedswitchthewithcalledarethey),or,(shells

DOStheofoneisfoundthusshelltheIfto.pointtheythatprogramtheinvokesandorder)that(in
andvariablesenvironmentthechecksitcommand,shellinternalanwithpresentedisWhen

below.explainedasoff,switchedbealsocanemulationThisdrive.current
theswitchesalsoandslashesforwardaboutknowsemulationthe:oriscommandemulatedonlythe

Currently,original.thethanbetterisemulationthebecause,byinternallyemulatedarecommandsSome

below.seeneed,youiffeaturethisdisablecanYouargument.anwithcalled
ifonlyignoredareand,;,,,areThesefunction.thisbyignoredare

ofcontexttheineffectnocauseorsensemakedon’tthattointernalcommandsCertain

0.codewithexits
alwayssincezero,bealwayswillcodeerrorreturnedthecases,theseInbelow).seechanged,be

canthis(butfilesbatchruntoorit,tointernalcommandsruntoinvokedbeonlywilldefault,By

function.thiswithprogramsDJGPPrunningwhenredirection/pipesandlinescommandlongbothhavecanyouthat
meansthisfunction;thisininternallysimulatedbewill)and,,,ofusethe(i.e.,pipesandlinesCommand

.variableenvironmenttheviapassedarecharacters126thanlongerlinescommand,or
isshellsystemthewhenorformat),(inprogramWindowsnativeaisprogramchildtheiforprogram,

childtheruntoshellsystemthecallsand2000Windowsor9XWindowsonrunsprogramcallingtheWhen

lines.commandonlimitcharacter126its
tosubjectbenotwillsoandusenotwillfunctionthisDJGPPbycompiledprogramscallingWhen

requirements.)C
ANSItocontraryline,commandemptyanlikepointernullatreatcompilersDOSothersomethat(Note.

calledwhichprogramthetoreturntotypeinteractively;invokedbewillenvironmenttheinvariables
orbytopointedprocessorcommandthestring,emptyaniscmdIfavailable.isshellaifonly

non-zeroreturnspointer,nullaiscmdIf.cmdbyspecifiedprogramorcommandtherunsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.The

:whichonbasedvalues,configurationsystemvariousreturnsfunctionThis
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always

__system_flags
DJSYSFLAGSsystem

CHDIRCD

CD
CHDIRCD

__system_emulate_chdir

__system_allow_multiple_cmds

dircd

__system_emulate_chdir
CHDIRCD

__system_ignore_chdir

__system_call_cmdproc

COMMAND.COM
system

COMMAND.COM
__system_handle_null_commands

SHELLCOMSPEC
systemtcsh.exebash.exesh32.exesh16.exesh.exe

system
__system_emulate_command

system

system
__system_allow_long_cmds

;system
;

__system_allow_multiple_cmds

COMSPECsystem
COMSPECSHELL

__system_use_shell

SHELL
__system_use_shell

system
__system_call_cmdproc

system
__system_redirect

<stdlib.h>
__system_flagssystem

PATH
system

/bin/sh#!

willitset;tolikeyou’dthatofvaluenumericalthebeshouldvariablethatofvalueThe
environment.theinvariablethedefiningbytimerunatcustomizedbecanofbehaviorThe

shell.thetopassedareanddefault),(theresetisbitthisIfnames.8+3
DOSdown-casesandslashesforwardwithdirectoryworkingcurrenttheprintsitargument,anwithoutcalled
isWhenpathnames.inbackslashesandslashesforwardbothsupporttheyandletter,driveaspecifies

argumentthewhendrivethechangetheyinternally:emulatedarecommandsandtheset,When

above).(seecommands
multipleuseyouifbitthissetDon’tMSDOS).on(asnotionglobalanotistheredirectoryworking

currentthebecauseeffect,nohascommandsingleawhereUnix,withcompatibilityforisbitThis

below.seebit,theondependscommands
theseofprocessingthedefault),(theresetWhenignored.arecommandsandtheset,If

shell.
thecallalwayswillwhichbitthesettosupposedareyoushells,Unix-style

Withthen.thingwrongthedoesitbecauseshell,Unix-styleawithusedbeshouldn’tbitthisthatNote

them.executetocalledbewillmeanswhichothers,allasprocessedare
commandsthesereset,Ifabove).givenwascommandstheseoflist(theignoredare,ofcontextthe

ineffectnohavewhichshellscompatibleandtointernalcommandsdefault),(thesetWhen

shell.Unix-styleatopointorifeveninternally,pipesandredirectionemulate
toattemptwillset,When.,,,,following:

theofoneisnameitsifshellthetolinecommandentirethepasswilldefault),(theresetIf

lines.command
longwithprogramsDJGPPcalltoablebenotwillyoubutit,runtorefuseandcharacters126than

longerislinecommandthethatearlydetectwillreset,Whencharacters.126firstthethempass
onlywillprogramchildtheinvokethatfunctionslow-leveltheascases,someinprogramyourcrashmight

thislimit;126-characterDOSthethanlongerlinescommandhandlewilldefault),(thesetWhen

meaning.specialnohasandcommandsingleaasexecutedistopassedlinecommand
thedefault),(theresetIfcharacter.thebyseparatedtogethercommandsmultipleputcanyouset,When

processor.commandtheofnamethefind
tousedisonlyreset,IfDOS.ofresttheaffectdoesn’tthatforshellspecialaspecifyto

youallowsthis;uponprecedencetakewillvariableenvironmentthedefault),(thesetWhen

variable).environmenttheandbelow,described
,set(also,shellUnix-stylereal,auseyouifbitthissetshouldYou

above.describedasneeded,whencalledbeonlywill
shellthedefault),(theresetIfline.commandtheexecutetoshellthecallalwayswillset,When

shell.thetopassedbewillsymbolredirectionunquotedanincludesthatlinecommand
anyreset,Ifcode.pipeandredirectioninternalitsusecanthatspecifiesdefault),(thesetWhen

defined:currentlyarebitsfollowingThe.
ondefined,variablebit-mappedausingofbehaviorthecustomizecanYou

system.
youroninstalledshellportedahaveyouifunmodified,scriptsshellUnixinvoketoallowsThis.theon

itforsearchadditionallywillextension,nowithandletterdriveawithoutpathname,Unix-styleaisscript
thebyspecifiedshelltheofnametheIfscript.thebyspecifiedisnoneifshelldefaulttheor),

in(likelinefirsttheonappearsnamewhoseprogramtheeithercallingbyinvokedarefilesbatchandscriptsShell

file.thatofnametheiswhichargumentsingleawithshelltheinvokingfile,temporary

-  Page 405  -



Ctrl-C
Ctrl-C

number!signal
theholdtobitstheseoncountDon’tzero.beprobablymostwillbyreturnedvaluetheof8-17bits
reasons,thesetodueabortedwasprogramthethatrealizingfromDOSpreventshandlingthisIfways.customized

inthemhandleandErrors,CriticalandkeystrokescatchprogramsDOSMany

Portability

ValueReturn

Description

Syntax

Portability

ValueReturn

Description

Syntax

Example

Portability

ValueReturn

tanh

tan

EDOMerrnoNaNNaNerrno

x);tanh(doubledouble

<math.h>#include

EDOMerrnoNaN
NaNPi

x);tan(doubledouble

<math.h>#include

@cc123456.gp");system("cc1plus.exe

COMMAND.COMsystem
COMMAND.COM

errnosystem
system

SIGABRTSIGINT

system
COMSPECSHELL

system

__system_flags

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvaluereturnthe,isxIfchanged.notisand,x
assignsamethewithunityisresulttheinfinity,negativeaorpositiveaeitherisxIf.xoftangenthyperbolicThe

.xoftangenthyperbolicthecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetisandisvalue
returnthe,orinfiniteisxofvaluetheIf).thanmoreismantissatheofbiteachlargethatargumentsfor
(since0isvaluereturnthe,2^63toequalorthangreaterbutfiniteisxofvalueabsolutetheIf.xoftangentThe

radians).ingivenbeshould(whichxoftangentthecomputesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

it.tointernalcommandsruntoneedsitwhencallsonlyHowever,successfully.
rundidn’tcommandtheifevenstatus,0areturnalwayswillitchild,theruntousedwasifthat

Notevalue.appropriateantosetand-1returnwillrun,becouldn’tchildtheIf.

zerobewilltheyotherwise
respectively;Error,DeviceCriticalorbyabortedwasprocesschildtheiforholdwill

valuereturntheof8-17bitsbits;8loweritsinprocesschildtheofstatusexittheisvaluereturntheOtherwise,

‘‘available’’.alwaysisemulationinternalthesincevalue,returnnon-zero
ayieldsalwayspointernullapassingitself,bydonebetoisworktheofmostifline;commandentire

theprocesstoinvokedbetoisshelltheifperformedonlyisorbytopointedfileexecutable
anofexistencethefortestactualTheavailable.isshellaifnon-zeroreturnspointer,nullaiscmdIf

compiled.wasprogramthewhenspecifiedofvaluetheoverride

-  Page 406  -



Description

Syntax

Portability

ValueReturn

Description

Syntax

Portability
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Description

Syntax

tcflush

tcflow

tcdrain

which);intfd,(inttcflushint

<termios.h>#include

termios

TCION

TCIOFF

TCOON

TCOOFF

action);intfd,(inttcflowint

<termios.h>#include

fd);(inttcdrainint

<termios.h>#include

values:thesetakecan
argumentwhichThe.fdhandleonopendevice/filetheforonqueuesoutputand/orinputtheclearsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosDJGPPthethatNote

that.aboutdetailsmorefor,functionsTermios
Seeeffect.incurrentlyisthatstructuretheinstoredarecharactersSTOPandSTARTcurrentThe

transmittedischaracterSTARTthe

transmittedischaracterSTOPthe

resumedisoutputthe

suspendedisoutputthe

values:theseofonetakecanargumentaction
The.fdhandleonopendevice/filethefrom,dataofreceptionorto,dataoftransmissionsuspendsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosthethatNoteonly.compatibility
forprovidedisitarguments;itsofvaliditythecheckingexceptnothingdoesfunctionthisimplementation,

thisIn.fdhandlethebytoreferredfile/devicethetowrittenisoutputthealluntilwaitsfunctionThis
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Description

Syntax

Portability

ValueReturn

tcsendbreak

tcgetpgrp

tcgetattr

ENOTTYerrnogetpgrp()

fd);(inttcgetpgrpint

<termios.h>#include

&termiosbuf);(0,tcgetattr=rcint
termiosbuf;termiosstruct

termiosstruct

*termiosp);termiosstructfd,(inttcgetattrint

<termios.h>#include

TCOFLUSHTCIFLUSH
TCIOFLUSH

TCOFLUSH

TCIFLUSH

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.tosetsand-1returnsitOtherwise,).getpgrpSee(byreturned
valuethetoidenticalcurrentlyiswhichID,groupprocessthereturnsfunctiontheterminal,thetoconnectedisfdIf

fail.willfunctiontheotherwiseterminal,thetoconnectedbemustfddescriptorfile
Theterminal.thewithassociatedprocessforegroundtheforIDgroupprocesstheofvaluethereturnsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosthethatNote

members.itsandofdescriptionfullthefor,functionsTermiosSee.termiospstructuretermios
theinthemstoresandfdhandlethebytoreferredfile/devicethewithassociatedparametersthegetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosthethatNote

andofeffectcombinedthehas

compatibility)for(providedeffectno

discardedarebufferinputtheincharactersunprocessedthe
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Portability
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Description

tcsetpgrp

tcsetattr

errnotcsetpgrpgetpgrp()
errno

getpgrp()

pgroup_id);pid_tfd,(inttcsetpgrpint

<termios.h>#include

&termiosbuf);TCSANOW,(0,tcsetattr

termiosstruct

TCSAFLUSH
TCSADRAIN
TCSANOW

*termiosp);termiosstructconstaction,intfd,(inttcsetattrint

<termios.h>#include

*0.25duration

duration);intfd,(inttcsendbreakint

<termios.h>#include

setsreturns,whatfromdifferentisargumentpgroup_idtheifparticular,Invalue.
suitableatosetbewillandreturnedbewill-1Otherwise,zero.returnandnothingdowillfunctionthe

),getpgrpSee(returnswhattoequalispgroup_idandterminalatoconnectedhandlevalidaisfdIf

fail.willfunctionthe
orprocess,callingtheofIDgroupprocessthebemustpgroup_idanddevice,terminalatoconnectedhandlevalid

abemustfd.fddescriptorfiletoconnectedterminaltheforIDgroupprocessforegroundthesetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

structure.theofdescriptionthefor,functionsTermiosSee

immediately.effecttaketotermiospinvaluesthecausesvaluestheseofanyCurrently,

values:followingtheacceptcanargumentactionThe

only.consolehandlesemulationtermios
thethatNote.termiospstructurethefromfdhandletheonopendeviceforstructuretermiossetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

only.consolehandlesemulationtermiosthethatNoteonly.compatibilityforprovidedisitnothing;does
functionthisimplementationcurrenttheInseconds.forconditionbreakageneratesfunctionThis
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tempnam

telldir

tell

*prefix);charconst*tmpdir,chartempnam(const*char

<stdio.h>#include

q);seekdir(dir,
do_something();

telldir(dir);=qlong
*dir;DIR

seekdir

*dir);telldir(DIRlong

<dirent.h>#include

tell(fd);=qoff_t

file);tell(intoff_t

<io.h>#include

ENOSYS

exists.namethat
byfileothernothatsuremakesandfile,temporaryaforusedbecanwhichnamefileageneratesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.directoryThe

).seekdirSee(toargumentanasuseful
onlyisvalueThisdirectory.giventheinpointertheofpositiontheindicateswhichvalueareturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1orpointer,fileThe

.fileforpointerfiletheoflocationthereturnsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.to
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functionsTermios

VTIMEVMIN
ICANONtermiosstructc_lflagICANON

VKILLVEOL

c_cc[]

}
*/baudrateoutput/*c_ospeed;speed_t
*/baudrateinput/*c_ispeed;speed_t

*/modesoutput/*c_oflag;tcflag_t
*/modeslocal/*c_lflag;tcflag_t
*/modesinput/*c_iflag;tcflag_t
*/modescontrol/*c_cflag;tcflag_t

*/characterscontrol/*c_cc[NCCS];cc_t
{termiosstruct

12NCCS#define

termiosstructtermios

termios
termios

"foo");("c:/tmp/",tempnam

<stdio.h>#include

NULLtempnam
malloc

malloctempnam

tempnam

malloctempnam

"tm"tempnamNULL

"c:/"<stdio.h>
P_tmpdirtempnam

TMPTEMPTMPDIR

tempnamNULL

tempnam

mode.processingnon-canonicaltheinmeaningfulare
parametersandtheonlycaller;thetoreturnedandcharactersregularasprocessedarecharactersall

set,isIfset.isbelow)(seeofmembertheinbitthewhenis,
that,processinginputcanonicaltheunderonlyeffecttheirproduceetc.),,(likecharactersspecialThe

{Backspacecharacterprevious{Delete{VERASE{Index

parameters:TIMEandMINforvaluesdefaulttheandfunctions,thoseinvokewhichcharactersdefaultthe
functionscontrolsupportedtheliststablefollowingthecharacters.controlspecialthedefinesarrayThe

structure:thisofdescriptiontheHere’s
variable.atopointeraiswhichargumenttermiospaacceptfunctionstheofMany

library.thetointernalhookspecialthebyperformed
isredirectionI/OThis29h.interruptoutputdirecttheviascreenthetowritesand16hIntBIOStheviakeyboard

thereadingbythatdoesItonly.devicesconsoleforfunctionalitythesupportscurrentlyimplementation
DJGPPTheports.communicationsasynchronousandterminalscontroltoallowfunctionsThe

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

pointer.areturnsfound,
wasfiletheholdtodirectoryvalidnoiforbuffer,memorysufficientprovidetofailedIfconstructed.

isnamefilethewhere)tocallawith(allocatedspacetopointerareturnssuccess,On

that.dotoresponsibilityuser’stheisItused.longernoit’swhendeletedautomatically
bewillfilethethatwayanyinensureitdoesnorfile,thecreateactuallynotdoesthatNote

needed.longernois
itwhenspacethatfreetocallerthetoupisIt.byallocatedspaceintonamegeneratedtheputs

.prefixdefaultownitssupplywillempty,orisprefixIf

order.thatin,or,
onbydefinedprefixpathdefaultstatictheusewilldirectory,validaspecifyvariablesthese
ofnoneIfused.bewilldirectoryexistingantopointtofoundisthatvariablefirstThe.and,

variablesenvironmentofvaluesthebydefineddirectoriesthesequence,intesting,bydeterminedisdirectorydefault
Thedirectory.defaultausewilldirectory,non-existentatopointsorempty,or,istmpdirIf

used.bewillprefixincharactersfirsttwotouponlynamespace,
file8.3DOStheoflimitationstoDuebasename.file’stheofcharactersfewfirsttheasusedbewillstring

thatthenstring,atopointsprefixargumenttheIf.uniqueisnamegeneratethethatensurewill
created,bewillfiletemporarythewhichindirectorytheofnamethetopointstmpdirargumenttheIf

basename.file’stheoflettersinitialtheanddirectory,file’stemporarytheofchoicetheoncontrolhascallerThe
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Syntax
textattr

WHITE);|4)<<(BLUE|textattr(BLINK
*/blueonwhiteblinking/*

0=steady1=blink=----X---
colorbackground=-----XXX
colorforeground=XXXX----

_attr);textattr(intvoid

<conio.h>#include

c_ospeedc_ispeed

(OPOST|ONLCR|ONOEOT)c_oflag
OPOST

termiosstructc_oflag

(BRKINT|ICRNL|IMAXBEL)c_iflag

termiosstructc_iflag

(ISIG|ICANON|ECHO|IEXTEN|ECHOE|ECHOKE|ECHOCTL)c_lflag

termiosstructc_lflag

(CS8|CREAD|CLOCAL)c_cflag

termiosstructc_cflag

VTIME
VMINtermiosVTIMEVMIN

VMIN
VEOL

areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis
initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

foreground.theforusedbeonlycancolorslightbitfields;
theseforusedbecanthatvaluesvariousthedefinethatCOLORSenumancontains<conio.h>fileincludeThe

screen:thetowritesfutureforusedattributetheSets

used.are
portsasynchronousnosinceimplementation,thisbyignoredalwaysisvaluethebutbaud,9600todefaultbysetare

Theyterminal.theofbaudrateoutputandinputtherespectively,specify,membersandThe

.isofvaluedefault
Theverbatim.outputarecharacterstheandignoredareflagsothertheallset,notisbittheifthatNote

outputonuppertocaselower{Map{Symbol

handling:outputthespecifiesofmemberThe

.isofvaluedefaultThe

inputonlower-casetoupper-case{Map{Symbol

control:inputthedescribesofmemberThe

.isofvaluedefaultThe

processing)killand(eraseinput{Canonical{Symbol

functions:terminalthecontrolthatmodeslocalthedefinesofmemberThe

.isofvaluedefaultTheimplementation.
thebyignoredalwaysareparametersabovetheports,asynchronoususedoesn’tterminalDOSthesincethatNote

bitsstoptwosendset,{If{Symbol

follows:ascontrol,terminalhardwarethedescribesofmemberThe

effect.noproduceotherwisebutinput,thetoinsertednotarecharactersVSTART
andVSTOPthatexceptonly),devicesconsole(forsupportedareparametersOtherzero.wereand1

wereifasworkalwaysfunctionsignored;currentlyareandofvaluesthethatNote

received.arecharactersleastatassoonasendsinputmode,non-canonicaltheInkey.normalthe
toadditioninmode)canonicaltheininputofendthus(andlineofendsignaltousedbecancharacterThe
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textmode

textcolor

textbackground

LASTMODE

_mode);textmode(intvoid

<conio.h>#include

gppconio_init

_color);textcolor(intvoid

<conio.h>#include

gppconio_init

_color);textbackground(intvoid

<conio.h>#include

gppconio_init

following:theofoneis_modescreen.theofmodetexttheSets

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.textattrSeeattribute.texttheofforegroundthejustSets

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

.textattrSeeattribute.texttheofbackgroundthejustSets

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
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Description
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Portability

times

time

*buf);tmstimes(structclock_t

<sys/times.h>#include

time(0));%d\n",isprintf("Time

*tNULL

*t);time(time_ttime_t

<time.h>#include

gppconio_init

C4350

MONO

C80

BW80

C40

BW40

textmode()

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.istimecurrentThe

.instoredistimecurrentthe,notistIf

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

dimensions.screentextsettingofmethodversatilemoreafor,_set_screen_linesSee

colorVGAs)(on50-roworEGAs)(on43-80-column,

monitormonochromeThe

color80-column

screen)colora(onwhiteandblack80-column

color.40-color

screen)colora(onwhiteandblack40-column

.tocalllasttheeffectinwaswhichmodetextThe
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tmpnam

tmpfile

tmpnam
TMP_MAXTMP_MAX

*s);*tmpnam(charchar

<stdio.h>#include

tmpfile();=*tmpFILE

*tmpfile(void);FILE

<stdio.h>#include

times(&buf)/CLOCKS_PER_SEC);
time\n",elapsedofseconds%dusedprintf("We

tms_utime

};
tms_utime;clock_t
tms_stime;clock_t
tms_cutime;clock_t
tms_cstime;clock_t

{tmsstruct

times

CLOCKS_PER_SEC

Itopened.bewillfiletemporarythewhichindirectorythedeterminetoenvironmenttheexaminesfunctionThis

beginning).thefromnamesfilesamethereusetotriesandaroundwraps
just(oursimplementation-dependentisbehaviorthetimes,TMP_MAXthanmorecalledisIfstdio.h).

ondefinedis(timestoupcalled,isittimeeachproducedbetoguaranteedisstringdifferent
Afile.existinganofnametheassamethenotisthatandnamefilevalidaisthatstringageneratesfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

file.openednewlyA

).tmpnamSee(tmpnam()underdescribedasalgorithmsamethebygeneratedisfiletheofnameTheexits.
programthewhenorclosedisfiletheifremovedbeautomaticallywillItfile.temporaryaopensfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

started.programthesinceticselapsedofnumberThe

zero.as
returnfieldsotherallandfield,theinreturnedisprogramrunningtheoftimeelapsedtheCurrently,

info:itsreturnswhichinstructuretheisThis

time.h.ondefined,issecondperticsofnumberThecall.of
momenttheuntilchildrenitsofallandprocesscurrentthebyusedticksclockofnumberthereturnsfunctionThis
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tolower

toascii

tolower(buf[i]);=buf[i]
i++)buf[i];(i=0;for

c);tolower(intint

<ctype.h>#include

toascii(buf[i]);=buf[i]
i++)buf[i];(i=0;for

c);toascii(intint

<ctype.h>#include

tmpnam(buf);=*schar
buf[L_tmpnam];char

tmpnamL_tmpnam
tmpnam

tmpnam

"TMP""TEMP""TMPDIR"

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

letter.caselowerThe

.toupperSeecase.upperisitifcaselowertoitconverting,creturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

character.ASCIIThe

character.ASCIIanbetoitforcing,cofbithighthestripsfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

value.itsasittopointerareturnsandarraythatin
resultitswritesandcharacters,leastatofarrayantopointtoassumedisitpointer,nullanot

issIfbuffer.thattopointerareturnsandbufferstaticinternalaninresultitsleavespointer,nullaissIf

limits).certainbeyondgrowcannotdirectoriesrootDOSbecausenames,uniqueTMP_MAX
generatetofailsitthatmeanmightMS-DOSunder(whichdirectory"c:/"thetodefaultsdefined,

isvariablesabovetheofneitherIfdirectory.atopointsitthatassumptiontheonusedbewillenvironment
theinfoundiswhichonefirstTheorder.thatin,and,variablestheofoneforlooks
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_truename

toupper

errno

free
malloc

_truename_sfn

c:\thisisalongnamec:\thisis~1
_truename

*true_path);char*path,char_truename(const*char

<sys/stat.h>#include

toupper(buf[i]);=buf[i]
i++)buf[i];(i=0;for

c);toupper(intint

<ctype.h>#include

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set.isandreturned,ispointerNULLafailure,anyofcaseInresult.thetopointerthereturnsfunctionThe

).freeSee(
callingbybufferthereleasetocallerthetoupisit);mallocSee(callingbyallocatedbewillresultthe

holdtospacethepointer,NULLaistrue_pathIfcharacters).(PATH_MAXpathnamepossiblelargestthecontainto
enoughlargebeshouldbufferthenon-NULL;that’sif,true_pathinresulttheplacewillfunctionthesuccess,Upon

case.thisininstead)_truename_sfnSee(Usefilenames.comparingwhenproblemscause
canThisfilename.shortabewillfilenon-existinganoftruenamethebutfilename,longabewillfileexisting

anoftruenamethethensay),,ofinstead(filenameshortausingentered
wasdirectorycurrenttheifinstance,Forexist.don’tthatfilesforexpectyouwhatreturnnotmay

below).(seetrue_pathfororDOS
withcommunicationitsforrequiredmemoryallocatecouldn’titiffailalsowillItwhitespace.leadinghas(3)or
"c:");(e.g.letterdrivetheonlycontains(2)orstring;emptyanis(1)whichpathagiveniffailwillfunctionThe

disk.thehitsfunction
thisasdrive,DOSlegalabeshouldit,ofpartasgivenifdrive,thebutexist,tohavedoesn’tpathnamedThe

details.
moreforListInterruptBrown’sRalphSeedoes.commandTRUENAMEDOSwhatexactlyisThisCON).(e.g.
namedevicetheisDEVNAMEanddriveCURRENTtheisXwhereslash!),forwardthe(note"X:/DEVNAME"

asreturndevicesCharacterresolved.drivesASSIGNedandJOINedSUBSTed,removed,present)iflast,
the(butslashesextraresolved,".."and"."necessary,if8.3totruncatednamesdirectoryandfilemarks,question
ofofnumberappropriatetoconvertedasterisksbackslashes,toconvertedslashesforwardexplicit,madedirectory
anddrivedefaultuppercased,lettersallwithpathname,canonicalizeditstrue_pathinreturnsfile,aofpathaGiven

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

letter.caseupperThe

.tolowerSeecase.lowerisitifcaseuppertoitconverting,creturnsfunctionThis
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ttyname

truncate

_truename_sfn

NULL

file);*ttyname(intchar

<unistd.h>#include

400);truncate("/tmp/data.txt",

size);off_t*file,chartruncate(constint

<unistd.h>#include

*)0));(char_truename_sfn(path,
path,%s\n",is%sofnameshort"True

fprintf(stderr,

errno

_truename
_truename_truename_sfn

*true_path);char*path,char_truename_sfn(const*char

<sys/stat.h>#include

*)0));(char_truename(path,path,%s\n",is%sofname"True
fprintf(stderr,

.elsedevice,aisfileif"con"Returns

.filewithassociatedterminaltheofnametheGives

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

bytes.sizetofiletruncatesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

set.isandreturned,ispointerNULLafailure,anyofcaseInresult.thetopointerthereturnsfunctionThe

)._truenameSee(detailsmorefor
fordocumentationtheSeefilename.shortareturnsalwaysitthatexcept,likeis
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uclock

tzsetwall

tzset

longuclock_tprintf

uclock

time.hUCLOCKS_PER_SEC
uclock

uclock(void);uclock_t

<time.h>#include

localtimelocaltime

tzsetwall(void);void

<time.h>#include

tznameTZtzname

tzset(void);void
*tzname[2];charextern

<time.h>#include

ttyname(0);=*ttychar

forspecifierformattheuseyouifcorrectlytypeofvalueaprintonlywillthatNote

wrap.willbits32beforehour
anabouttousefulnessitslimitsinteger32-bitatoCastinghours.24oflimiteffectiveanandhours48ofperiod

usefulmaximumagivingimplementation,thiswithmidnightstwoacrosstimecannotYounanoseconds).840about
(actuallymicrosecond1thanbettertoaccuratecurrentlyisIttiming.high-resulutionveryforprovidedis

file.
headerthein(declaredissecondperticsofnumberThezero.returnsitselfwhich

,tocallfirstthesinceactually,time,arbitraryansinceticksuclockofnumberthereturnsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

time.clockwalllocaltheofapproximationavailablebestthereturns
thatso)localtimeSee(byusedinformationconversiontimetheupsetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

None.

times.daylight-savingandstandardtheforzonetimetheforspecificationstheholds
call,theAfter.variableenvironmenttoaccordingvariableglobaltheinitializesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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uname

umask

"i786"
"i686""i586""i486""i386"

machine

};
version[9];char
sysname[9];char
release[9];char
nodename[32];char
machine[9];char

{utsnamestruct

*u);utsnameuname(structint

<sys/utsname.h>#include

cmask);umask(mode_tmode_t

<sys/stat.h>#include

((double)uclock()/UCLOCKS_PER_SEC));
elapsed\n",havesecondprintf("%f

long)(uclock()));(longelapsed\n",haveticksprintf("%lld

rdtsc
rdtscrdtsc

SIGILL
rdtsc

uclock

uclock

uclock

uclock_t%lldlong

4).(Pentiumor
III),PentiumII,Pentium(PentiumPro,(Pentium),,,type:familyCPUThe

system.theaboutinformationwithstructuretheinFills

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

porting.assisttoexistsItnothing.doesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

tics.ofnumberThe

increasing.monotonicallybenotandvalues
theinticksuclock65536oferrorabsoluteanshowmaywhichusage,timerintervaltobackfallsystemsthese
available,notisIfneeded.ifre-calibrationbycountertickbiosthewithconsistentvaluereturnedtheofbits
upperthekeepwilluclockavailable,isIf.alloworsupportnotdowhichsystemsagainstprotect

toreplacedishandlersignalthecalibrationDuringcoordinated.notaretimerintervalandticktimerthe
becausetimer,intervaltheofinsteadCPUsneweroffeaturetheusetoattemptXPand2000NT,Windows

problem.thishavedon’t9XWindowsand
DOSincorrect.aretherebyreturnedvaluesthesotimer,thereprogramtoallowdoesn’t3.XWindows

problem.theofcausetheisthisifseetocheck,usingaftertime)(losingclockthewith
happeningthingsstrangenoticeyouifbuttime,theallmodethisinrunningproblemsnohadI’vegenerator.wave

squareathanrathergeneratorrateaasacttoPCyourintimerintervalthereprogramsthatnoteAlso

.printfSeeinteger.64-bitaisbecause,data,
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ungetch

ungetc

getch

ungetch(int);int

<conio.h>#include

ungetc(q);
’q’);!=getc(stdin)=(qwhile

q;int

EOF

*file);FILEc,ungetc(intint

<stdio.h>#include

"23"
version

sysname

"1"
release

"pc"
nodename

areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis
initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

returned.ischaraterThe

console.thereadingactuallyofinsteaditreturnwill)getchSee(thatsoback,characteraPuts

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.onorcharacter,pushed-backThe

time.aatcharacteronebackpushonlycanYou.filetheintobackcpushesfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

nonzero.elsesuccess,onZero

here.returnwould1.23DOSexample,ForDOS.ofnumberversionminorThe

OS.theofflavorThe

here.returnwould1.23DOSexample,ForDOS.ofnumberversionmajorThe

.elseinstalled),isnetworking(ifPCyourofnameThe
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unlock64

unlock

unlink

length);longlongoffset,longlongfd,unlock64(intint

<io.h>#include

lock

length);longoffset,longfd,unlock(intint

<io.h>#include

unlink("data.txt");

EACCESerrno

unlink

*file);charunlink(constint

<unistd.h>#include

gppconio_init

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.ifnonzerosuccessful,ifZero

.lockSee

.bylockedpreviouslyregionaUnlocks

closed.it’sbeforetowrittenisfileremoved
theifcorruptionfilesystemtoleadcouldfileopenanremovingDOS,On).tosetgets(fail

simplywillremovalthewell),asXPWindowspossibly(andMEWindowsand9xWindowsOnexpects.
behaviourthegetyouwell),as2000Windowsonpossibly(andNTWindowsOnOS.underlying

theondependstroublemuchhow---troubleforaskingyou’reopen,isunlinktowantyoufiletheif
specs;thewithcomplyfullynotdoesofimplementationthissystems,operatingunderlyingthewith

problemstoDueopen.longernoisfiletheuntildelayedbetoremovalthisrequiresspecificationThe1.

Notes:

1)note(see(partial)1003.1-2001
(partial);1003.2-1992No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

system.filethefromfilearemovesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
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_use_lfn

unsetenv

LFN=NSETNLFN

_crt0_startup_flags_CRT0_FLAG_NO_LFN

_USE_LFN

_USE_LFN

_use_lfn_USE_LFNfcntl.h

NULL

_use_lfn

*path);char_use_lfn(constchar
<fcntl.h>#include

EINVALerrno
=NULL

*name);charunsetenv(constint

<stdlib.h>#include

longlong

lock64

distributionaifneededbemightThis.i.e.,tovariableenvironmentthesettingbybasis
globalaonruntimeatsuppressedbecannamesLongnames.filelongofuseallownotshouldwhichimagean

forinflagthesettingbydisabledbealsocannamesfileLong

drive.aondependdoesAPILFN
thatassumesCurrently,compilers).MSDOSothersomelikeAPI,LFNsupportdon’tthatenvironments
for0constantandsystemsUnixon1constantabeshouldit(e.g.,environmentthatforappropriateiswhateverto

redefinedbecanmacrothewheresystems,operatingothertoportablemorecodethemakesalsoCalling
names.filelongusingdisableto0returnsalwayswhichonewithreplacedbecouldroutinethissoisThatdirectly.

callingofinsteadmacrothisuseshouldapplications;macroadefinesheaderThe

used.isdrivecurrenttheexplicitly,drivethespecifynotdoespathIfAPI.LFNsupportalltheydrives:different
betweendistinguishtoneeddon’tyou95WindowsonthatNotefaster.callthemakesusuallythisqueried;

wasthatfilesystemlastthetopertinentinfothereturnsandmanner,sametheinLFNsupport)notdo(orsupport
filesystemstheallthatassumesfunctionthepointer,aispathIfquestion.indriveparticulartheondirectory

roottheofnametheneedsonlyfunctionthehowever,pathname;legalanybemaypath.pathasfilesystemsame
theondirectoriesandfilesaccessingwhenfilesystems),advancedother(and9xWindowswithprovidedfunctions

(LFN)NameFileLongtheusewillroutineslibclevellowtheifvaluenonzeroareturnsfunctionThe

draft1003.1-200xPosixthetonewisfunctionThis1.

Notes:

1)note(see
1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

0.returnsitotherwise;to
setsand-1returnsfunctionthis,acontainingstringatopointsorstring,emptyantopoints,isnameIf

completed.sucessfullybeenhavetoconsideredisfunctionthisandmodified
notisenvironmenttheenvironment,theinexistnotdoesvariablespecifiedtheIfpoints.variableenvironthewhich
topointersoflisttheupdatewillThisenvironment.thefromnamevariableenvironmenttheremovesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

not.ifnonzerosuccessful,ifZero

.lock64See

).2^32-2tothislimitsFAT32;2^31~tothislimits(FAT162^63~aslarge
aslengthsandoffsetswithunlocktoyouenablingthus,typeofbemustlengthandoffsetArguments

.bylockedpreviouslyregionaUnlocks
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utime

usleep

utimbufstruct

*time);utimbufstructconst*file,charutime(constint

<utime.h>#include

usleep(500000);

clock

clockusleep

usec);usleep(unsignedunsigned

<unistd.h>#include

S_IWUSR);|S_IRUSR
"currjob.txt",:"MyCurrentJobFile.Text"?(_USE_LFNcreat=fdint

<sys/stat.h>#include
<fcntl.h>#include

_CRT0_FLAG_NO_LFN_USE_LFN
_use_lfnnNLFN_CRT0_FLAG_NO_LFN

DJGPP.ENVLFN=n

DJGPP.ENVLFN=n

structure:thisinstoredistimenewThe.filetheontimestampmodificationthesetsfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

zero).(i.e.microsecondsunsleptofnumberThe

.clockSee5).bycounttimerthemultiplies(becausepausezero-length
inresultalwayswillmicroseconds),11264thanlessprecisely,(moremsec11thanlessargumentAnymsec.55and

0betweenlengthrandomofpauseainresultwillmsec55thanlessargumentanygranularity,55-msecahaslatter
theandinternally,callssincethat,Notemicroseconds.usecforprogramthepausesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

queried.betofilesystemforcetoruntime
atbittheresetcanYoufilesystem.thequeryingwithout0returnalwayswill
andbothenvironment,theinortosetisorset,isbittheifthatNote

0.else1,returnsitused,beshouldandsupportedareAPIsLFNIf

95.Windows
toreturningwhennameslongthedamagewillDOSundernamesshortthewithworkingandDOS,undervisiblebe

notwouldnamesfilelongsincefile,yourinsetshouldprobablyyouDOS,and95Windows
betweensystemabootdualyouIfbasis.project)(singletermshortaforenvironmentDOStheinsetbecanor

system,anyonsupportLFNdisablealwaystofiletheinsetbecanvariableenvironmentThe.
setyouunlessfilethefindnotwouldGCCthenexceptio.h,asunzippedwasfiletheandletters)(9exception.hfile

theincludedroutinesourceCaifexample,Forwork.toformat8.3tonamesfilelongoftruncationtheexpected
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utimes

tvp);utimes("foo.dat",
100;+now=tvp[1].tv_sec

time(&now);
tvp[2];timevalstruct

now;time_t

[1].tv_sectvp

tv_usec

};
tv_usec;long
tv_sec;time_t

{timevalstruct

timevalstruct
[1]tvp[0]tvp

tvp[2]);timevalstruct*file,charutimes(constint

<sys/time.h>#include

&t);utime("data.txt",
time(0);=t.modtime

t;utimbufstruct

modtime
utimbufstructactime

};
*/timemodification/*modtime;time_t

*/filesystems)FATon(unusedtimeaccess/*actime;time_t

{

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.onnonzerosuccess,onZero

directories.oftimessetcannotyouWindows,andDOSoflimitationstoDue

time.theignoreandpartdatetheuseonlyWindowsofversionsmostthatnotebutused,aretimesboth9X,
WindowsOn.fromtakenarbitrarilyiswhichmaintained,istimefileoneonlyDOS,plainOn

seconds.2ofmultiplethetostamp
timefileactualtherounds)sometimes(ortruncatesfilesystemunderlyingtheandignored,alwaysisargumentthe

ofmembertheTherefore,granularity.2-secondwithtimesfilethemaintainWindowsandDOSthatNote

follows:asdefinedis
.byspecifiedastimemodificationitsand,byspecifiedastimeaccessfilethesetsfunctionThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

failure.fornonzerosuccess,forZero

directory.aofstamptimethechangingallowdon’t
systemsotherbecauseXP,Windowsand2000Windowsonexceptfails,alwaysfunctionthedirectory,aisfileIf

set.aretimesmodificationandaccessbothand
usedarefieldsbothfilenames,longsupportwhichfilesystemsOnused.isfieldonlyandfunction,this

byignoredisoffieldthetimestamp,singleahasonlyfileaDOSunderasthat,Note
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valloc

v2loadimage

malloc

size);*valloc(size_tvoid

<stdlib.h>#include

(start_state);edi_init

}
(1);exit

exec_file);%s\n",imageforfailed("Loadprintf
{

start_state))cmdline,(exec_file,(v2loadimageif

13;=1]+(args)cmdline[strlen
args);1,+(cmdlinestrcpy
(args);strlen=cmdline[0]

4);+(args)(strlenalloca*)(char=cmdline

run_child
longjmp

system

PATHv2loadimage

load_state);jmp_buf
*cmdline,charconst*program,char(constv2loadimageint

<debug/v2load.h>#include

memory.ofblockallocatednewlyatopointerA

bytes.4096iswhich
sizepageCPUtheofmultipleaispointerreturnedtheexcept)mallocSee(likejustisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.non-zerosuccess,ofcaseinZero

).run_childSee(
byusedtypicallyisinformationThispoint.entrydebuggee’sthetotousedbecanitthatsoload_state

setsitrun,toablebetoitforsegmentsmemorynecessarytheupsetsandimagetheloadsfunctiontheAfter

prompt.DOStheattypedweretheyif
asquotedbeshouldwhitespaceandwildcardslikecharactersspecialallparticular,In.functionlibrarythe

topassedbetoweretheyifaslookshouldargumentscommand-linetheused,methodtheofRegardless0).code
(decimalcharacterNULabyterminatediswhichbytesecondthewithstartingcommand-linethe255,isbytefirst

theformat:differentarequirelinescommandLongerCR.theincludenotdoesbytelengththe13);code(decimal
characterCRabyterminatedistailtheandbyte,secondthewithbeginsitselftailthetail,commandtheoflength

thegivesbytefirsttheprograms:topassesDOStailcommandthelikeexactlyformattedbecanlongcharacters
126touplinecommandAprogram.thetopassedbetoargumentscommand-linethetopointshouldcmdline

fail.willcalltheotherwiseextension;file-name
anddirectory,drive,thewithcompletepath,fully-qualifiedatopointshouldprogramsoextensions,executable

anytrydoesandthesearchdoesprogram.executabletheofnamefilethetopoint
shouldprogramdebugging.foritpreparesandprogramv2.xDJGPPaofimageexecutableanloadsfunctionThis
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varargs

other_function(void)int

}
total;return

va_end(ap);
int);va_arg(ap,+=total
i++)count;<i0;=(ifor

count);va_start(ap,
0;=totalint

i;int
ap;va_list

{
)count,find_the_sum(intint

va_arg

double
floatintshort

char

NULL

va_listva_end

vprintf
va_argva_list

va_listva_arg

va_start

va_list

ap);va_end(va_listvoid
TYPE);ap,va_arg(va_listTYPE
LAST_REQUIRED_ARG);ap,va_start(va_listvoid

<stdarg.h>#include

valloc(getpagesize());=*pagechar

…

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

nothing.returnmacrosotherthefetched,itargumentthereturns

.topromoted
bewilltypeofThosesuch.asthemretrieveshouldyouand,topromotedbewilland

typeofArgumentsrules.promotionCstandardtoaccordingpromotedbewillargumentsvariabletheAlso,

end.theat)(like
valuespecialsomepasstoorcount,apasstoarewayspopularSomearguments.requiredtheofonefromcomes

thisUsuallyarguments.theoftypesandnumberthedeterminetowaysomehavemustfunctionyourthatawareBe

.thedestroytoCall•

this.ofexampleanisarguments.the
atgettousethenmaywhichfunction,anothertothepasscanyoualternative,another
Asargument.theoftypetheandvariablethewithcallingbyargumentstheRetrieve•

argument.non-variable)(i.e.requiredlasttheofnametheanditwithcallingbyitInitialize•

.typeofvariableaCreate•

following:thedoyouThen,list.argumentitsin’‘withfunctiontheprototypemustYoufunctions.
notandmacros,actuallyarethesethatNotearguments.ofnumbervariableatakingfunctionswritetoUsed

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO
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vfscanf

vfprintf

vfork

arguments);va_list*format,charconst*file,vfscanf(FILEint

<stdio.h>#include

}
va_end(arg);

arg);format,vfprintf(stderr,
");"my_errmsg:fprintf(stderr,

format);va_start(arg,

arg;va_list

{
...)*format,my_errmsg(charvoid

arguments);va_list*format,charconst*file,vfprintf(FILEint

<stdarg.h>#include
<stdio.h>#include

vfork(void);pid_t

<unistd.h>#include

}
6);5,4,3,2,1,find_the_sum(6,return

{

.scanfSee.argumentsthebytopointedvariablestheinitstoresandfilefromtextformattedscansfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

.printfSee.filethetoargumentsthefromoutputformattedSends

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

programs.Unixportinginassisttoonlyexists
Itprocesses.multiplesupportnotdoesMS-DOSasENOMEM,to‘errno’setsand-1returnsalwaysfunctionThis
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vsnprintf

vscanf

vprintf

errno<limits.h>INT_MAXINT_MAX

vsprintf()

);apva_list
,format*charconst,nsize_t,buffer*(charvsnprintfint

<stdarg.h>#include
<stdio.h>#include

stdin

arguments);va_list*format,charvscanf(constint

<stdio.h>#include

stdout

arguments);va_list*format,charvprintf(constint

<stdarg.h>#include
<stdio.h>#include

andreturnedis-1.indefinedis.isnofvalueacceptedmaximumThe

errors.spacebufferorencodingflagtoreturned
is-1otherwisereturned;isnul)trailingthe(excludingwrittenbeenhavewouldthatcharactersofnumberThe

touched.not
isbufferzero,isnIfnul.terminatingtheforusedischaracterthnThecharacters.1-nwritewillfunctionThis

account.intotakenalsoisbuffertheofnsizethebut),vsprintfSee(tosimilarlyworksfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

scanned.successfullyitemsofnumberThe

.vfscanfSee.scanf
See.argumentsthebytopointedvariablestheinitstoresandfromtextformattedscansfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

.vfprintfSee.printfSee.toargumentsthefromoutputformattedSends

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

scanned.successfullyitemsofnumberThe
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wait

vsscanf

vsprintf

errno

*status);wait(int=pidpid_t

<sys/wait.h>#include

arguments);va_list*format,charconst*string,charvsscanf(constint

<stdio.h>#include

vsnprintf()

arguments);va_list*format,charconst*buffer,vsprintf(charint

<stdarg.h>#include
<stdio.h>#include

EFBIG

set.isandreturnedis-1thencall,lastthesincecalledwereprocesseschildrennoIfavailable.
that’sifstatus,exititsandIDprocessthereturningimmediate,isreturnterminated,haschildanyIfterminates.

processeschilditsofoneorreceivedissignalauntilexecutionitsdelaytocalleritscausesfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

scanned.successfullyitemsofnumberThe

.vfscanfSee.scanf
See.argumentsthebytopointedvariablestheinitstoresandstringthefromtextformattedscansfunctionThis

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

written.charactersofnumberThe

).vsnprintfSee(usetosaferisitoverruns,bufferavoidTo

.vfprintfSee.printfSee.bufferthetoargumentsthefromoutputformattedSends

limitation.thishavenotmaysystemsOtherDJGPP.byimposedislimitsizebufferThe1.

Notes:

1)note(seeC99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

limit.thisthangreaterisnif,tosetis
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Portability

Bugs

wctomb

wcstombs

waitpid

wchar);wchar_t*s,wctomb(charint

<stdlib.h>#include

sizeof(buf));wstring,wcstombs(buf,=lenint

n);size_t*wcs,wchar_tconst*s,wcstombs(charsize_t

<stdlib.h>#include

errno

errno

options);int*status,intpid,waitpid((pid_t=pidpid_t

<sys/wait.h>#include

errno

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stored.charactersofnumberThe

stored.arecharactersnmostAtstring.multibyteatostringcharacterwideaConverts

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

fails.alwaysfunctionthisCurrently,

type.errortheindicateto
setand-1returnfunctionstheseerror,anisthereIfchild.theofstatusexitthereturnsfunctionthissuccessful,If

children.noarethereindicatetosetisandreturnedis-1Afails.alwaysfunctionthisCurrently,

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

fails.alwaysfunctionthisCurrently,

type.errortheindicateto
setand-1returnfunctionstheseerror,anisthereIfchild.theofstatusexitthereturnsfunctionthissuccessful,If
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ValueReturn

wild

wherey

wherex

gppconio_init

wherey(void);int

<conio.h>#include

gppconio_init

wherex(void);int

<conio.h>#include

wc);wctomb(s,=mlenint
s[MB_LEN_MAX];char

MB_LEN_MAX

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

1.isrowtopmostTheon.iscursortherowThe

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

1.iscolumnleftmostTheon.iscursorthecolumnThe

1003.1-2001
1003.2-1992;C99C89;{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

stored.charactersofnumberThe

long.bytesleastatbemustsstringThecharacter.multibyteatocharacterwideaConvert
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write

window

ENOSPCerrno
write

_write

write

count);size_t*buffer,voidconstfile,write(intint

<unistd.h>#include

gppconio_init

_bottom);int_right,int_top,int_left,window(intvoid

<conio.h>#include

*?

*string);char*pattern,(charwildint

<debug/wild.h>#include

youcases,suchintosetbeingonrelytoneedsapplicationyourIfcall.systemunderlyingthe
faildoesn’tDOSbecausetroublesome,somewhatisfullisfilesystemtargetthewhenofbehaviorpreciseThe

bytes.zero
writetoDOSaskactuallytowantyouifUsezero.returnsandnothingdoesfunctionthezero,iscountIf

reports.itthanbytesmorewritemayfile,textaisfileifthatNote

conditions.validunderevencountthanlessreturnmayandfull,isdisktheifcountthanlessnumberaorzero
returnwillItwritten.actuallybytesofnumberthereturnsIt.filetobufferfrombytescountwritesfunctionThis

constructor).staticaby
calledfunctiontheis(thismanuallyfunctionthecallingbyproblemthisaroundworkcouldyou
start,programsincetimefirstverytheforcalledisfunctionsconiotheofonewhensituationthedetectcanyouIf

problems.havecouldyoulinker),thetoupentirely(it’scalled
areconstructorsstaticwhichinordertheoncontrolanyhavedon’tyouSinceconstructor.staticabydoneis

initializationitsandinitialized,betoneedsconiobecauseconstructors,staticinsidefunctionthiscalltosafenotIt’s

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

(1,1).isscreen
physicaltheofcornerleftupperTherequests.outputfutureforusedbetoscreentheonwindowtheSpecifies

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

otherwise.zeropattern,thematchesstringtheifnon-zeroreturnsfunctionThe

wildcards.usingsymbolsofspecification
allowtoneedsdebuggeraifassuchpatterns,ofmatchingsimpleforusedbetomeantisfunctionThis

otherwise.zeropattern,thematchesstringtheifnon-zeroreturns
functionThecharacters.ofstringanyandcharactersingleanyrespectively,meaning,,andcharacterswildcard

includemaypattern.patternbytopointedpatternaagainststringbytopointedstringamatchesfunctionThis
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_write

buf_len);buf_ptr,(desc,_write=writtenint
{

0)>(buf_lenwhile

*/towritetodescriptorfilethe/*desc;int
*/writetobytesofnumberthe/*buf_len;size_t

*/writetobufferthe/**buf_ptr;char

ENOSPCerrno_write

ENOSPCerrno_write
_write

_write

errno

_dos_write

nbyte);size_t*buf,voidconstfildes,_write(intssize_t

<io.h>#include

}
written;-=buf_len
written;+=buf_ptr

break;
0)<=(writtenif

buf_len);buf_ptr,(desc,write=writtenint
{

0)>(buf_lenwhile

*/towritetodescriptorfilethe/*desc;int
*/writetobytesofnumberthe/*buf_len;size_t

*/writetobufferthe/**buf_ptr;char

ENOSPCerrnowrite

errno
writewrite

full:becomesorisfilesystem
targettheiftosetbewillthatensureswhichwayaincalltohowshowsexampleThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

this.doingofwayoneshowsbelowexample
The.tosetand-1returnwillandbytes,writtenofnumbertheaszeroreturnto

DOScausewillThisdata.theofrestthewritetotrytoagaincallreliably,conditionfulldiskthedetect
toneedyouIfwrite.tosucceededitbytesofnumberthereturnsit-1,returndoeswritten,isdata

thewhileupfillsdisktheifthereforefull;isdisktargetthewhenindicationerroranreturndoesn’tDOSthatNote

failure.ofcaseinset)(and-1orwritten,bytesofnumberThe

._dos_writeSeeseeinstead,useshouldyouthis,wantdon’tyouIf.ExtensionsSystem
FileSeeseeextensions,File-systemthebyhookedbecanfunctionThisdata.binaryrawaswrittenisitdata;

theondoneisconversionNo0x40.=%ah0x21,intcall,functionwriteMS-DOSthetoconnectiondirectaisThis

full:becomesorisfilesystem
targettheiftosetbewillthatensureswhichwayaincalltohowshowsexampleThis

1003.1-20011003.2-1992;No{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

error.on-1orEOF,atzerowritten,bytesofnumberThe

full.isdisktheifsetwillitthenparameter;countthethansmallervalueareturnsitafter
timemoreonecalltoistrickthenutshell,aInbelow.exampletheinshownasinvoketoneed
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xfree

write_sel_addr

write_child

xmalloc

*ptr);xfree(voidvoid

<stdlib.h>#include

write_sel_addr
read_sel_addr

len);unsigned*buf,void
offset,unsignedsel,(unsignedwrite_sel_addrvoid

<debug/dbgcom.h>#include

write_childread_child

len);unsigned*buf,voidchild_addr,(unsignedwrite_childvoid

<debug/dbgcom.h>#include

}
written;-=buf_len
written;+=buf_ptr

break;
0)<=(writtenif

gracefully.
handledispointerNULLathatguaranteesfunctionThis).xmallocSee(byallocatedmemoryFrees

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

segment).sseltheoflimitstheoutsideis
offsetinaddresstheif(e.g.,otherwisenon-zerodata,thetransferredsuccessfullyhasitifzeroreturnfunctionThe

needed.ifcontents,originalthesaveto
beforecalledusuallyis)read_sel_addrSee(functioncompanionThe.offsetoffset

at,selisselectorwhosesegmentdatatheinbufbytopointedbufferthefrombyteslentransfersfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

segment.codedebuggee’stheoflimitstheoutsideischild_addr
inaddresstheif(e.g.,otherwisenon-zerodata,thetransferredsuccessfullyhasitifzeroreturnfunctionThe

instruction.breakpoint
thebyoverwrittencodeoriginalthesavetobeforecalledusuallyis)read_childSee(

functioncompanionThepoint).thattogetscodedebuggee’sthewhentrapatrigger(toprocessdebuggedthe
intoinstructionbreakpointainserttoprimarilyusedisIt.child_addraddresstheatstartingprocessdebuggedthe

ofmemorythetosegmentdatadebugger’stheinbufbytopointedbufferthefrombyteslentransfersfunctionThis
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xrealloc

xmalloc

new_size);*)xrealloc(buf,(char=buf
*buf;char

xrealloc
xreallocstdlib.h

NULL
realloc

size);size_t*ptr,*xrealloc(voidvoid

<stdlib.h>#include

xmalloc(100);=*fchar

xmalloc
xmallocstdlib.h

malloc

size);*xmalloc(size_tvoid

<stdlib.h>#include

xfree(f);
xmalloc(100);=*fvoid

xfree
xfreestdlib.h

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

block.newpossiblyatopointerA

explicitly.prototypeownyourprovide
toneedmightyoucode,ownyourinuseyouIfways.conflictinganddifferentinprototypeitsdeclare

programsmanybecause,forprototypeadeclaredoesheaderthecurrently,that,Note

.beingptrhandleproperlyalsocanItexits.and
messageerroranprintsitmemory,morenoisthereifthatexcept),reallocSee(likejustisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

memory.allocatednewlythetopointerA

explicitly.prototypeownyourprovide
toneedmightyoucode,ownyourinuseyouIfways.conflictinganddifferentinprototypeitsdeclare

programsmanybecause,forprototypeadeclaredoesheaderthecurrently,that,Note

exits.and
messageerroranprintsitmemory,morenoisthereifthatexcept),mallocSee(likejustisfunctionThis

NoNo{xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxC{ANSI/ISO

explicitly.prototypeownyour
providetoneedmightyoucode,ownyourinuseyouIfways.conflictinganddifferentinprototypeits

declareprogramsmanybecause,forprototypeadeclaredoesheaderthecurrently,that,Note
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POSIXANSI

mknodefork

FunctionsUnimplemented

ignored.alwaysoravailablealwayseitherisfunctionalityunderlyingthesinceeffect,realnohavebut
succeed,topretendwhichfunctionsincludes‘‘no-op’’,labeledclass,additionalAnto.belongsitabovedescribed

classestwotheofwhichondepending‘‘trivial’’,orfails’’‘‘alwayseitheraslabeledisbelowfunctionEach

DJGPP.topackagesUnixport
orprogramsportablewritewhoprogrammersofbenefittheforhereislistThisfunctions.suchalllistschapterThis

types.fileotherallforfailsbutdevices,characterexistingandfilesregularofcases
thehandlesit:functiontheisbehaviorlattertheofexampleanindication;failureareturnsalwaysit:

functiontheisbehaviorformertheofexampleAnothers.theallforfailandcasestrivialtheonlyhandleorfail,
alwayseithertheybutsystems,Unixonavailablewidelyaretheybecauseorlibrary,compliantainpresentbeto

themrequiresbecauseprovidedaretheystubs:justreallyarefunctionslibraryofnumbersmallaTherefore,

facilities.DOSusingimplementto
impossibleorhardveryarecompatibilitythisforneededfunctionstheofsomeHowever,systems.Unix/Linuxwith

compatibilityforfunctionsadditionalmanyprovidesand-compliant,and-islibraryCstandardDJGPPThe
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