
Clib

The Clib module is a set of shared librariesproviding the implementationsof most of the standard C routines
in Appendix B of Kernighan & Ritchie. It excludes floating-point support, which is provided by the relevant
machine-dependent library. Routineswhich expect a filing system (for examplerename) areimplemented in the
FSlib module.

Module Options

CLIB_CONSOLE_PROCESS The name(rome URL) of the process to which the standard I/O
streamsshould beconnectedfor processesthatusestdin, stdout and
stderr . If this option is not set,thedefault valueof “console” will be
used.

CLIB_NDEBUG Disablestheassert macro.

CLIB_SYSTEM_PROCESS Thenameof a processcapableof receiving andresponding to com-
mandspassedthroughthesystemroutinecall.

CPU_HAS_FLOAT If thisoption is enabledin theCPUpluginmodule,support for floating-
point conversions is compiled in to theI/O routines.

NVRAM_RTC_ENABLED Enables the useof the rtc_read_time routine to get the current date
andtime.

Data Definitions

Theheader files in themodulecontain thefollowing typedefinitions:

BITMAP Thedatastructurerepresenting a resourcebitmap.

struct tm Thestructurefor time-of-dayroutines.

Shared Library Macrosand Routines

Full details of the behaviour of mostof these routines is exactly asdescribed in Appendix B of K&R. However
K&R leavessomeimplementation detailsopen (suchaswhethera library routine is aprocedureor amacro).These
decisionsfor ROME aredocumentedhere,asareany deviationsfrom strict adherenceto theK&R specifications.

Many of the I/O routines make messaging calls into the ROME kernel. The specification for the routines
usually requiresthat thesebependedcalls(i.e. that theprocessmustblock until thereply is received). This limits
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the useof such routinesto placeswhereblocking canoccur. Specifically this excludesthe process’initialisation
andqueue-handling routinesandany registeredinterrupthandlers(plusroutinesthat they maycall). Therestriction
to ‘processcontext’ in thefollowing descriptionsindicatesa routine which maycausea context switch.

In order to usethe stdio routines (like printf or fprintf with a stdout argument) the standard files must be
initialised. Unlessthey areto bedirectedto a non-standardlocation, this usually meansmarking theprocesswith
the use-stdio flag during the build. In the following list, the restriction of a routine to the ‘stdio context’ means
a main processor its direct descendant routine following initialisation of the standard files. The ‘stdio context’
implies the ‘processcontext’ restriction, but someof the ‘processcontext’ routines (for examplefopen) arenot
restrictedto the‘stdio context’.

Thestandardlibrary specificationsdescribe different stylesof I/O without giving clearindications of how they
might bemixed. In particular theaction of various routinesfollowing a call to ungetc, or mixing character-based
calls like fgetcwith record-orientedI/O usingfreadarenot specified.

Theseinteractions mostly affect only legacy programs. Applicationswritten specifically for ROME, or those
written to handle networked multimedia dataareexpected to usethe ‘mblk’ interfaceto avoid datacopying and
provide efficient protocol transport. The standardlibrary routinesshould, in general, be limited to operations on
stdout, stdin andstderr. Theuseof freadandfwrite is not recommended(though theroutinesareimplemented).

_main

void _main(
void (*proc)(void),
char *process)

The _mainroutine is the entrypoint for processeswhich usethe C standard I/O library calls suchas
printf andwhich expectstdin etc. to bepresent. Theroutine opens thestandardstreamsandthecalls
themainprocessproc for theprocessnamedprocess. Theroutinealsocallstheexit routineshould the
processterminate,which further executesany atexit routinesspecified.

abs

int abs(
int n)

Theabsroutinereturnstheabsolute valueof n.

allocb

mblk_t *allocb(
int size,
int pri)

Theallocb routine allocatesanmblk capable of holding at least sizebytes,andinitialisesthe internal
pointersfor thedatabuffer. Thepri field is ignored.

asctime

char *asctime(
conststruct tm * tp)

Theasctimeroutineconvertsthetp structureinto aprintablestring in standardformat. Notethatasthe
returnedpointer is allocatedin a staticbuffer, thedatamustbecopiedif they areto bestored.
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assert

(void) assert(
int _cond)

The assert macroprints a message on stdout andcalls exit if the supplied condition _cond is false.
This macromay only be used in the stdio context. If the CLIB_NDEBUG option is set, the assert
macrodoesnothing.

atexit

int atexit(
void (* funcptr)(void))

The atexit routine adds a function funcptr to the list of functions to be called whena processexits.
This call hasan effect only when the processis started through the stdio initi alisation preamble or
explicitly callstheexit routine.

bcopy

void bcopy(
constvoid * from,
void * to,
int len)

Thebcopy routinescopies len bytes from from to to. Note that theargumentsarein a differentorder
from memcpy.

bitmap_claim

uint bitmap_claim(
BITMAP *map)

The bitmap_claim routine returns a resourcesindex current marked asfree in the supplied map. If
no resourcesareavailable the the routine returns BITMAP_NO_RESOURCE. It is up to the calling
programto maptheindex into a resourcevalue.

bitmap_fr ee

void bitmap_free(
BITMAP *map,
uint index)

Thebitmap_freeroutine markstheresourceat index in thesupplied mapasavailable (free).

bitmap_new

BITMAP *bitmap_new(
uint low,
uint high)

Thebitmap_new routine creates anew bitmaprepresenting a setof indexableresources.Theresource
index runsfrom low to high inclusive (bothmustbegreater thanzero). Thatis, acall to bitmap_claim
will return anunsignedintegerin

���������	��

�����
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bitmap_reset

void bitmap_reset(
BITMAP *map)

Thebitmap_resetroutine marksall theresourcesin thesupplied mapasavailable(free).

bzero

void bzero(
void * to,
int len)

Thebzero routine setslen bytesin to to zero.

calloc

void *calloc(
size_t nobj,
size_t size)

The calloc routine returns an area � ����������
���� bytes long, cleared to zeros,using the underlying
rome_alloc routine. The memoryis allocatedfrom the local RAM pool shared by all process,and
mustbefreedasa single unit.

canput

(int) canput(
queue_t*_q)

Thecanputmacronotionally returnsTRUE if thereis spacein thequeue_q for anothermessageblock.
In ROME, flow control is determinedby theavailability of messageblocks to beusedasreplies, not
by per-streamoptions.This macroalwaysreturnsTRUE.

clearerr

(void) clearerr(
FILE *_stream)

Theclearerr macroclears theerrorandeof flagsfor theFILE _stream.

clock

clock_t clock(void)

Theclock routine returns -1, sinceCPUtime used by programsis not maintainedby ROME.

ctime

char *ctime(
consttime_t * tp)

Thectimeroutineconvertsthecalendartime tp into aprintablestringin standardformat.Notethatthe
returnedpointer is allocatedin a staticbuffer, sothedata mustbecopied if they areto bestored.
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difftime

doubledifftime(
time_t time2,
time_t time1)

The difftime routine, which returns the floating-point time differencebetweentwo times, is imple-
mentedonly if theCPU_HAS_FLOAT option is setin thesystem.

div

div_t div(
int num,
int denom)

The div routine return the quotient andremainder of numdevided by denom. This routine doesnot
take any special actions,andis equivalentto usingthe‘/’ and‘%’ operatorsdirectly.

exit

void exit(
int status)

Theexit routine terminatesa processby closing all openfiles, calling the atexit routinesandwaiting
forever on a non-existant message. Notethat this doesnot prevent other processesfrom sending mes-
sageto thatprocess.In general, exit should not beusedfor ROME processesrunning in anembedded
system. Theroutineis only availablein theprocesscontext. To terminateROMEfrom anothercontext,
therome_fatal routine may, whenall elsefails, beinvoked.

fclose

FILE * fclose(
FILE *stream)

The fcloseroutine sendsa ROME CLOSEmessageon thestreamandwaitsfor thereply. It alsofrees
the associatedfile structure andfile-slot in the process.Theroutine is only availablein the ‘process
context’.

feof

(int) feof(
FILE *_stream)

The feof macroreturnsTRUE if theEnd-of-File indicationis setfor theFILE _stream.

ferr or

(int) ferror(
FILE *_stream)

The ferror macroreturns TRUE if theError indicationis setfor theFILE _stream.
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fflush

FILE fflush(
FILE *stream)

ThefflushroutinesendsaROME FLUSHmessageonthespecifiedstreamandwaitsfor thereply. The
routineis only availablein the‘processcontext’.

fgetc

int fgetc(
FILE *stream)

The fgetc routine returns a singel character from stream. This is either the character most recently
passed to ungetc or the next character in the stream obtainedby a ROME FETMBLK message. The
routineis only availablein the‘processcontext’.

fgets

int fgets(
char *s,
int n,
FILE *stream)

Thefgetsroutinereturnsup to n charactersfrom stream,including any characterpushed back onto the
stream with ungetc. The charactersarefetched from the streamwith a ROME FETMBLK message.
Theroutineis only availablein the‘stdio context’.

fopen

FILE * fopen(
constchar *filename,
constchar *mode)

The fopen routine initialises a FILE structure for subsequent messaging operations, using pended
ROME calls. Thefilenamemustbe(ultimately) thestring for of a ROME-URL identifying a process
within the system. Theroutine will addthe current root andworking directory to stringsthat do not
contain a ‘:’ schemeidentifier. Themodestringsareasdefinedin B1.1 of K&R. Theroutine is only
availablein the‘processcontext’.

fprint f

int fprintf (
FILE *stream,
constchar * format,
. . .)

The fprintf routine formatsthe argumentsfoll owing the fixed parametersaccording to the supplied
format,andsendsthe resulting buffer to the file stream using pended ROME. Theprintf description
(below)lists thesupportedformatting options. It is only available in the‘processcontext’.
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fputc

int fputc(
int c,
FILE *stream)

The fputc routine sends thecharacter c for output on stream usinga ROME PUTMBLK pended mes-
sage.Theroutine is only available in the‘processcontext’.

fputs

int fputs(
constchar s,
FILE *stream)

The fputsroutinesends thestring s for output on streamusing a pendedROME OUTMBLK message
(using thestringastheoutput buffer). Theroutine is only availablein the‘processcontext’.

fr ead

size_t fread(
void *array,
size_t size,
size_t nobj,
FILE *stream)

Thefreadroutine returnsatmost
��
���� � � ���!� bytes from stream into array in a singlependedROME

FETMBLK call. Theroutineis only availablein the‘processcontext’.

fr ee

void free(
void *ptr)

The free routine returns the areaof memorypointed to by ptr to the free pool using the rome_free
system routine. Notethatthis memorymusthavebeenpreviously allocatedby a call to calloc, malloc
or theunderlying system routine rome_alloc.

fr eeb

void freeb(
mblk_t *_m)

Thefreebmacroreturnsanmblk _mto thefreepool. It expandsto adirect call of rome_free. It should
not beused whenmblk areasareallocatedin special memory, for exampleby devices.

fr eemsg

void freemsg(
mblk_t *_m)

The freemsgroutine returnsanmblk chain to thefreepool. It expands to adirect call of rome_freefor
eachlinkedmblk. It should notbeused whenmblk areasareallocatedin special memory, for example
by devices.
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fr eopen

FILE * freopen(
constchar *filename,
constchar *mode,
FILE *stream)

The freopen} routine re-initiali sesthe file stream to be connectedto filenamewith modemode. The
fopenroutineabove describesthe requirements on thesetwo strings. Theroutine is only availablein
the‘processcontext’.

fscanf

int fscanf (
FILE *stream,
constchar * format,
. . .)

The fscanf converts the characters from the file streamaccording to supplied format, placing the
results in thefoll owing arguments.Thesupportedformat effectorsarelistedin scanfbelow. It is only
availablein the‘processcontext’.

fwrite

size_t fwrite(
constvoid *array,
size_t size,
size_t nobj,
FILE *stream)

Thefwrite routineoutputs
��
����"� � �#��� bytesfrom arrayontostreamin asinglependedROME OUTM-

BLK message.Theroutine is only availablein the‘processcontext’.

getc

int getc(
FILE *_stream)

Thegetcmacroexpandsdirectly to a fgetc(_stream) call, andis only availablein the‘processcontext’.

getchar

int getchar(void)

Thegetchar macroexpandsdirectly to a fgetc(stdin) call andis only availablein the‘stdio context’.

getenv

char *getenv(
constchar *name)

ROME doesnot support arbitrary ‘C’ environment variables.This routine returns NULL for all input
strings.Somespecific environment informationmaybeavailablethrough particularnon-volatile RAM
implementations,andtherome_getcwdandrome_getroot routines..
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gets

char *gets(
char *s)

Thegetsroutinereadsa line from stdinusingasequenceof fgetc calls. It discardsthetrailingnewline.
Theroutineis only availablein the‘stdio context’.

gmtime

struct tm *gmtime(
consttime_t * tp)

Thegmtimeroutine returns NULL for all input.

isalnum

(int) isalnum(
char _c)

The isalnum macroreturns TRUE if the argument _c is an alphanumericcharacter. _c is evaluated
only once.

isalpha

(int) isalpha(
char _c)

The isalpha macroreturns TRUE if the argument _c is an alphabetic character. _c is evaluatedonly
once.

iscntrl

(int) iscntrl (
char _c)

The iscntrl macroreturnsTRUE if theargument_c is a control character. _c is evaluatedonly once.

isdigit

(int) isdigit(
char _c)

The isdigit macroreturnsTRUE if the argument_c is a decimal digit character. _c is evaluatedonly
once.

isgraph

(int) isgraph(
char _c)

The isgraph macroreturns TRUE if the argument _c is a graphic format effector character. _c is
evaluatedonly once.
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islower

(int) islower(
char _c)

The islower macroreturnsTRUE if theargument_c is a lower-case alphabetic character. _c is evalu-
atedonly once.

isprint

(int) isprint(
char _c)

The isprint macroreturnsTRUE if theargument_c is a printablecharacter. _c is evaluatedonly once.

ispunct

(int) ispunct(
char _c)

The ispunct macroreturns TRUE} if theargument_c is a punctuationcharacter. _c is evaluatedonly
once.

isspace

(int) isspace(
char _c)

The isspacemacroreturnsTRUE if theargument_c is anwhite-spacecharacter. _c is evaluatedonly
once.

isupper

(int) isupper(
char _c)

The isupper macro returns TRUE if the argument _c is an upper-casealphabetic character. _c is
evaluatedonly once.

isxdigit

(int) isxdigit(
char _c)

The isxdigit macroreturns TRUE if the argument_c is a hexadecimaldigit character._c is evaluated
only once.

labs

long labs(
long n)

The labsroutine returns theabsolute value of n.
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ldiv

ldiv_t ldiv(
long num,
long denom)

The ldiv routine return the quotient and remainder of numdivided by denom. The routine doesno
special processingandis equivalentto theuseof the‘/’ and‘%’ operators.

linkb

void linkb(
mblk_t *base,
mblk_t *add)

The linkb routine concatenatesadd to theendof themblk chainrootedat base.

localtime

struct tm * localtime(
consttime_t tp)

The localtimeroutineconvertsthecalendartime in tp (secondssince1970) into thereturnedtm struc-
ture. Notethat thereturnedpointer is allocatedon thelocal stack,thedatamustbecopied if they are
to bestored.

longjump

void longjump(
jmp_buf env,
int val)

The longjmp routine (actually the cpu_longjump routine) executesa long jump to the environment
savedin theenv variableswith returncodeval. This implementation of this routine is machinedepen-
dent.

malloc

void *malloc(
size_t size)

Themallocroutinereturnsanareasizebyteslong,with uninitialized values, from thecommonmemory
pool shared by all processes.Note that this routinenever returnsNULL asa failure indication, since
theunderlying rome_alloc routine will call rome_fatal if thesystemrunsout of memory.

memchr

void *memchr(
constvoid *src,
uchar c,
int len)

Thememchr routine returns a pointer to thefirst occurenceof c within len bytes of src.
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memcmp

int memcmp(
constvoid *one,
constvoid * two,
int l)

Thememcmproutinecomparesat mostl bytes betweenoneandtwo.

memcpy

void *memcpy(
void * to,
constvoid * from,
int len)

Thememcpyroutine copies len bytesfrom from to to.

memmove

void *memmove(
void * to,
constvoid * from,
int len)

Thememmoveroutine copieslen bytesfrom from to to, preserving dataordering if theareasoverlap.

memset

void *memset(
void *dst,
uchar val,
int len)

Thememsetroutinesetsthefirst len bytes of dst to thebyteval.

mktime

time_t mktime(
struct tm * tp)

Themktimeroutine convertsthelocal time in the tp structureinto calendartime (secondssince1970),
or -1 if thestructureis invalid.

noenable

(void) noenable(
queue_t*_q)

Thenoenable macronotionally disablestheserviceprocedurefor a STREAMS queue _q. This oper-
ationis not supportedin ROME, andthemacro.
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perror

size_t perror(
constchar *s)

The perror routine prints the error message for the current processonto stderr. The routine is only
availablein the‘stdio context’.

printf

int printf (
constchar * format,
. . .)

Theprintf routine formatstheargumentsfollowing thesupplied parametersaccording to format and
sendthe resulting buffer to the stdout file usingpended ROME. The full rangeof integer andstring
operations aresupportedaccording to tableB-1 of K&R. In addition, the ‘I’ format effector prints a
32bit unsignedinteger argument asa ‘dotted quad’ InternetProtocol address. Thefloating-point ‘e’,
‘f ’ and‘g’ formateffectorsareonly availableif theCPU_HAS_FLOAT option is enabledfor thesys-
temanda compatible floating-point plugin is linked into the imageto supply thecpu_internal_pfloat
routine.Theprintf routine is only available in the‘stdio context’.

putc

int putc(
int _c,
FILE *_stream)

The putc macroexpands directly to a fputc(_c, _stream) call, and is only available in the ‘process
context’.

putchar

int putchar(
int _c)

Theputchar macroexpandsdirectly to a fputc(_c, stdout) call. It is availableonly in the‘stdio context’.

putnext

void putnext(
queue_t*_q,
mblk_t *_m)

Theputnext macronotionally addsthemessage _m to thenext queue on a STREAM. In ROME, this
function is split betweentherome_pass_downwardsroutinefor intermediatemodules,androme_reply
for device drivers. The putnext macro implements the device driver requirementsand expands to
rome_reply(_m).
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putq

void putq(
queue_t* rq,
mblk_t *mp)

The putq should not be usedin ROME programsasit destroys the local context chain. Instead the
rome_pass_downstream androme_pass_upstream routinesareprovidedfor modules,andtheputnext
routinefor drivers.
Theputqroutine callsrome_fatal if it is used.

puts

char *puts(
constchar *s)

Theputsroutine writes thesupplied string s onto stdout using fputs, followed by a newlinr character.
Theroutineis only availablein the‘stdio context’.

QNAME

char *QNAME(
queue_t*_q)

The QNAME macronotionally returns the nameof the STREAMS queue representedby the _q pa-
rameter. In ROME it returnsthenameof thedestinationprocess to which thequeue points.

qprocson

(void) qprocson(
queue_t*_q)

Theqprocsonmacronotionally enablestheservice proceduresfor a STREAMS queue _q. In ROME,
the‘serviceprocedure’ is alwaysenabled,andthis macrohasno effect.

raise

int raise(
int sig)

The raiseroutine explicitly calls (andsoresets) thesignal handler for sig in thecurrentprocess.The
rouine is only available in the‘processcontext’.

rand

int rand(void)

Therand routine returns a pseudo-randominteger.

realloc

void * realloc(
void *ptr,
size_t size)
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The realloc routine returns a block of memorysizebytes long containing the samevaluesas the
memorypointedto by ptr. Theoriginal ptr, which is freed,mustreferencememoryallocatedby acall
to calloc, mallocor theunderyling systemroutine rome_alloc.

scanf

int scanf(
constchar * format,
. . .)

Thescanf routine convertscharactersfrom thefile stdin according to thesupplied format andplaces
theresults in thefollowing arguments.Theroutine supportsall theintegerandstring formateffectors
listedin tableB-2 of K&R. Thefloating-point ‘e’, ‘f ’ and‘g’ formateffectorsareonly availableif the
CPU_HAS_FLOAT option is enabled for the system anda compatible floating-point plugin is linked
into theimageto supply thestrtod routine. Thescanf routine is only availablein the‘stdio context’.

setjmp

int setjmp(
jmp_buf env)

Thesetjmproutine(actually thecpu_setjmproutine)establishesanenvironmentin env for asubsequent
call to longjump, and returns 0. The parameter passed is a pointer to a struct _jmp_buf structure
definedby theCPUplugin. Theimplementationof this routine is machine dependent.

signal

void (*signal(
int sig,
void (*handler)(int )))(int )

The signal routine installs a handler for the signal sig for the current process. This routine is only
availablein the‘processcontext’.

sprintf

int sprintf (
char *s,
constchar * format,
. . .)

The sprintf routine formats the suppied argumentsfollowing the fixed paramters according to the
format into thebuffer s. It is theresponsibility of thecaller to ensure that thesupplied buffer is large
enoughto holdtheresulting output string. Theprintf description (above)lists thesupportedformatting
options.

srand

void srand(
uint seed)

Thesrand routinesetstheseedvariable for therand routine.
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sscanf

int sscanf (
char *buffer,
constchar * format,
. . .)

The sscanf converts the charactersin buffer according to supplied format, placing the results in the
following arguments.Thesupportedformateffectorsarelistedin scanfabove.

strcat

char *strcat(
char * to,
constchar * from)

The strcat routine doesbyte-by-byte concatenation of the two strings in a machine-independent,
though possible not optimal implementation.

strchr

char *strchr(
constchar *src,
char c)

Thestrchr routine searchesfor c in src.

strcmp

char *strcmp(
char * to,
constchar * from)

Thestrcmproutinecompares(byte-by-byte) two strings.

strcpy

char *strcpy(
char * to,
constchar * from)

The strcpy routine does byte-by-byte copying of the two strings in a machine-independent, though
possible not optimal implementation.

strcspn

size_t strcspn(
constchar *one,
constchar * two)

Thestrcspn routinereturns thelength of theleading substring of onecontaining charactersnot in two.
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strerror

char *strerror(
int n)

The strerror routine returns a pointer to the text string corresponding to the error coden for the er-
ror codesdefinedin the ROME system. The returnedstring is read-only, andmay be dynamically
generated,sothepointer should not besaved.

strftime

size_t strftime(
char *s,
size_t smax,
constchar * fmt,
conststruct tm * tp)

Thestrftime routine format the time supplied in tp into the buffer s according to the format fmt. The
formatspecifications supportedarethoselisted in K&R.

strlen

size_t strlen(
constchar *src)

Thestrlen routinereturnsthelength of thestring src.

strncat

char *strncat(
char * to,
constchar * from,
int n)

Thestrncat routineconcatenates(byte-by-byte)at mostn characters.

strncmp

char *strncmp(
char * to,
constchar * from,
int n)

Thestrncmproutine compares(byte-by-byte) at mostn characters.

strncpy

char *strncpy(
char * to,
constchar * from,
int n)

Thestrncpy routine copies (byte-by-byte) at mostn characters.
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strpbrk

char *strpbrk(
constchar *one,
constchar * two)

Thestrpbrk routinereturnstheresidual stringof oneafterstripping off all charactersin two.

strr chr

char *strrchr(
constchar *src,
char c)

Thestrrchr routine searchesbackwardsfor c in src.

strspn

size_t strspn(
constchar *one,
constchar * two)

Thestrspn routine returnsthelength of theleading substring of onecontaining charactersin two.

strstr

char *strstr(
constchar *one,
constchar * two)

Thestrstr routinereturnsthefirst occurenceof two in one.

strtok

char *strtok(
char *s,
constchar *ct)

Thestrtok routine splits the input strings into tokensdelimited by charactersin ct. This routine uses
a field in the processcontrol block to save context between multiple calls andcanonly be called in
‘processcontext’.

system

int system(
constchar *string)

The systemroutine sendsstring asa pended ROME COMMAND message to the processdefinedby
the CLIB_SYSTEM_PROCESSoption. If the option is not set,the routine ignoresthe commandand
returnszero.
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time

time_t time(
time_t * tp)

Thetimeroutine returns thecurrent calendartimefor systemsonwhich theNVRAM_RTC_ENABLED
option is set,andsothertc_read_timeroutine exists, otherwisetheroutine returns-1.

tolower

int tolower(
int c)

The tolower routine returns the lower-caseequivalent of c if c is a upper-caseletter, or c otherwise.
Notethatastolower is a routine,it maybecalled with anauto-incrementing argument.

toupper

int toupper(
int c)

The toupper routine returns the upper-case equivalentof c if c is a lower-caseletter, or c otherwise.
Notethatastoupper is a routine,it maybecalled with anauto-incrementing argument.

ungetc

int ungetc(
int _c,
FILE *_stream)

Theungetc macropushes thecharacter_c backonto_stream. Only onecharactermaybepushed per
stream. Notethatungetc will only work correctly with calls to fgetc or a macroequivalent.

unlinkb

mblk_t *unlinkb(
mblk_t *base)

Theunlinkb routine removesthe headmblk from the chainrooted at baseandreturns the restof the
chain.

vfprintf

int vfprintf (
FILE *stream,
constchar * format,
va_list args)

Thevfprintf routine formatsthesupplied variable-argumentsin argsaccording to thespecified format
andsends the resulting string to the output file stream using pended ROME. The printf description
(above) lists thesupportedformatting options. It is only availablein the‘processcontext’.
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vprintf

int vprintf (
constchar * format,
va_list args)

Thevprintf routine formats thesupplied variable-arguments in argsaccording to thespecified format
andsendstheresulting string to thestdiofile usingpended ROME.Theprintf description (above) lists
thesupportedformatting options. It is only availablein the‘stdio context’.

vsprintf

int vsprintf(
char *buffer,
constchar * format,
va_list args)

Thevsprintf routine formatsthesuppliedvariable-arguments in argsaccording to thespecified format
into thesuppliedbuffer, which is assumed to belargeenough to contain theresulting string. Theprintf
description (above) lists thesupportedformatting options.

WR

queue_t*WR(
queue_t*_q)

The WRmacronotionally returns the ‘writer’ queue of a pair of STREAMS queues. In ROME, the
two queuesarerepresented by thesamestructure,andthemacroreturnsits argument,_q.

20


