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NAME 
abs - absolute value routine 

SYNOPSIS 
abs( ) - absolute value of an integer 

iat abs (i) 

NAME 
abs( ) - absolute value of an integer 

SYNOPSIS 
i.At abs (i) 

int i7 /* i.Ateger for -which to return ~lute Ylllue */ 

DESCRIPTION 
This routine returns the absolute value of the specified integer. 

RETURNS 
The value i if i is positive, or -i if i is negative. 

SEE ALSO 
abs 
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NAME 
bLib - buffer manipulation library 

SYNOPSIS 

1 - 2 

memccpy( ) - copy upto n bytes of second buffer to first or until c is copied 
memchr( ) - return pointer to first occurance of char if in n bytes of buffer 
memcmp( ) - compare first n bytes of two buffers numerically, byte for byte 
memcpy() - copy n bytes of second buffer to the non-overlapping first 
memmove( )- copy n bytes of second buffer to the possibly overlapping first 
memset( ) - set n bytes of buffer to the given value 
bcopy( ) - copy n bytes from first buffer to second as quickly as possible 
bcopyBytes( ) - copy n bytes from first buffer to second, a byte at a time 
bcopyWords( ) - copy n shorts from first buffer to second, a short at at time 
bcopyLongs( ) - copy n longs from first buffer to second, a long at a time 
bfill( ) - fill buffer with n chars, may optimize to multi-byte stores 
bfillBytes() - bfill one byte at a time 
bzero( ) - fill buffer with n zero bytes, may optimize to multi-byte stores 
bcmp( ) - same as ANSI memcmp 
binvert( ) - reverse the order of bytes in the buffer 
bswap( ) - swap the contents of two buffers 
swab( ) - swap n bytes in from first buffer, place in second 

YOU * Ccpf' (YOi.4 *de•t, OOll8t. YOi4 *llOW:Ce, int e, iat. n) 

YOU * n rllr (OOD8t YOU *•, iat. a, •im•_t. n) 
iat - cmp (ooaat YOid *•1, ooaat. YOi4 *82, d.s•_t n) 
YOid * S ,Pf (YOid * ... t., 0Clll8t. 'f'Oid *llOU&'Ce, •iJle_t ll) 
YOU * n ove (YOi.4 *de•t, COD8t YOi4 *llOW:'Ce, mi••_t n) 

YOU * ~ ('void. •bu.f, lilt e, •i .. _t n) 
YOid bcopy (char *llCM&X'Oe, char *4-t, lilt. D) 

YOid bcapy&ytM (char *llOURl9 1 char * ... t., iJat: nbytes) 

YOi4 IM:::apyWordm (char *90W:Ce 1 cbar *4-t., iJat: IDtlOrdm) 

YOi4 bcapyt.oDp (char *llOUZ"Ce, char *4-t., lilt nloap) 

YOi4 Will (c:laar *• 1 lilt nbfta•, uuigned char Y) 
¥Did Will.aytM (cbar *•, lilt n, Ull8igned char Y) 

YOi4 bsero (char *• 1 iat ll) 
lilt. bCllp (cluar *•1, cll.ar *•2, int. ll) 

YOi4 WJaYert (ciJaar *•, int ll) 
YOU ..... (cllar *80Ur0e, dl.ar *4-t., iat. ll) 

\'OU ...at (char *llCMlrOe, cll.ar *diut., iat. a) 
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DESCRIPTION 

NOTE 

This library contains routines that duplicate the ANSI-compliant versions of 
the UNIX buffer processing package and also supplies several tradition as 
well as Vx960 specific buffer manipulation routines. The functions operate 
on variable lenth arrays of bytes. They do not check for the overflow of any 
resulting strings, nor do they check for null termination as the routines of 
strlib do. 

The non-ANSI routine memccpy( ), and the ANSI routines memchr( ), 
memcmp( ), memcpy( ), memmove( ), and memset() actually come from 
libraries supplied with your compiler tool set, for example the Intel 
GNU/960 tool set. The documentation for these routines are not included 
as part of Vx960, but they are documented in the GNU/960 documentation 
set in the book "C, A Reference Manual," by Samuel P. Harbison and Guy L. 
Steele Jr. 

INCLUDE ALE 
#include" strLib.h" 

SEE ALSO 
strlib, "C, A Reference Manual," Harbison and Steele, Prentice Hall 

NAME 
bcmp( ) - compare one buffer to another 

SYNOPSIS 
int ~ (bufl, buf2, n.byt&a) 

ckar •bufl1 /* point;er to firat. buffer •/ 

cbar •bu.f21 

int. nbyt.e• 1 

DESCRIPTION 

/* poi.Dt.er to MOODd bulfer •/ 
/* number of byt.M to ccmpare • / 

This routine compares the first nbytes characters of buf1. to bufl.. 

RETURNS 
0 = first nbytes of buf1. and bufl. are identical 
-1 = buf1. is less than bufl. 
1 = buf1. is greater than bufl. 
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SEE ALSO 
bLib, GNU memcmp 

NAME 
binvert( ) - invert the order of bytes in a buffer 

SYNOPSIS 
VOID binvert: (buf, nbyt.ea) 

char *buf1 /* poinur t.o bu£fer to invert */ 
int nbyt.e•J /* number of bytes in buffer */ 

DESCRIPTION 
This routine inverts an entire buffer, byte by byte. For example, the buffer 
{l, 2, 3, 4, 5} would become {5, 4, 3, 2, 1}. 

RETURNS 
NIA 

SEE ALSO 
bLib, GNU libc doc or source 

NAME 
bswap( ) - swap buffers 

SYNOPSIS 
VOID bawap (bufl, buf2, nbytes) 

char *buf11 /* poinur to first buffer •/ 

char *buf21 

int nbyt.e•1 

DESCRIPTION 

/* poinur to lleoond buffer */ 

I* number of bytes to w.p *I 

This routine exchanges the first nbytes of the two specified buffers. 

RETURNS 
NIA 
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SEE ALSO 
bUb 

NAME 
swab( ) - swap bytes 

SYNOPSIS 

. -· ...... .. 
. ·.. . ·. 

'VOID -.b (aauroe, d6Mtiiaat:icm, Jlbrt.e•) 
char *llGU'Oef /• point.er i:o llOClrCle buffer */ 

cbar •del!U.nat:J.cm1 /* point.er i:o dellt:lnad.cm buffer */ 
int: nbft:e•r /* Jlmlber of bft:aa i:o exch•nge •/ 

DESCRIPTION 
This routine gets the specified number of bytes from source, exchanges the 
adjacent even and odd bytes, and puts them in destination. The buffers 
source and destination should not overlap. It is an errorJor nbytes to be odd. 

RETURNS 
NIA 

SEE ALSO 
bLib 

NAME 
bzero( ) - zero out a buffer 

SYNOPSIS 
'VOID baero (buffer, DDJte•) 

cbar •bufferr /* buffer i:o be aeroed •/ 

int: nbft:e•J /* number of bft:e• in buffer */ 

DESCRIPTION 
This routine fills the first nbytes characters of the specified buffer with 0. 

RETURNS 
NIA 
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SEE ALSO 
blib, memset 

NAME 
bcopy( ) - copy one buffer to another 

SYNOPSIS 
YOID bcapr (llOW:'Oe, de•t.i.nat.ioa., Jlbft.e•) 

char *source1 /* point.er t.o sou.roe buffer */ 
char *clut.inat.ion1 /* point.er t.o clut.ination buffer *I 
int. abyt.e•1 /* !Ulber of bft..e• t:o aapr */ 

DESCRIPTION 
This routine copies the first nbytes characters from source to destination. 
Overlapping buffers are handled correctly. Copying is done in the most effi­
cient way possible, which may include long-word, or even multiple-long­
word moves on some architectures. In general, the copy will be significantly 
faster if both buffers are long-word aligned. (For copying that is restricted 
to byte, word, or long-word moves, see the manual entries for 
bcapyBytes( ), bcopyWords( ), and bcopyLongs( ).) 

RETURNS 
NIA 

SEE ALSO 
bLib, bcopyBytes( ), bcopyWords( ), bcopyLongs( ), memcpy( ) 

NAME 
bcopyBytes( ) - copy one buffer to another one byte at a time 

SYNOPSIS 

1 - 6 

YOID bccpJByt.e• (llOUree, de•tinatioa., abyt.e•) 
char *source1 /* po.lat.er t.o souroe buffer */ 
char *destinat.ionJ /* point.er t:o clut.inat.ion buffer */ 

iat. abyt.e•J /* number of bft..e• t.o capJ' */ 
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DESCRIPTION 
This routine copies the first nbytes characters from source to destination one 
byte at a time. This may be desirable if a buffer can only be accessed with 
byte instructions, as in certain byte-wide memory-mapped peripherals. 

RETURNS 
NIA 

SEE ALSO 
bLib, bcopy( ) 

NAME 
lx:opyWords( )- copy one buffer to another one word at a time 

SYNOPSIS 
'VOID bcapyWord• (source, cle•tination, :mR>rda) 

char *110Urce1 /* pointer to 110Ur01t buffer •/ 

char *de•tinatiODJ /* point.er to de.ti.nation buffer •/ 
int nword•J /• DUlllber of W>rill to ccpy •/ 

DESCRIPTION 
This routine copies the first nwords words from source to destination one 
word at a time. This may be desirable if a buffer can only be accessed with 
word instructions, as in certain word-wide memory-mapped peripherals. 
The source and destination must be word-aligned. 

RETURNS 
NIA 

SEE ALSO 
bLib, bcopy( ) 

NAME 
bcopyLongs( ) - copy one buffer to another one long word at a time 
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SYNOPSIS 
'VOID ~· (llCM&zoe, ••U..Uola, alalap) 

c::ilar *IMIUZ'OeJ /* poiat.er to __.. IM&ffer •/ 

c::ilar •dMU.nat:ian1 /* poiat.er to ...U-Uola IM&ffer •/ 
int: D.lang•1 /* ....... of 1Gag9 to oapf */ 

DESCRIPTION 
This routine copies the first nlongs characters from source to destination one 
long word at a time. This may be desirable if a buffer can only be accessed 
with long instructions, as in certain long-word-wide memory-mapped peri-
pherals. The source and destination must be long-aligned. · 

RETURNS 
NIA 

SEE ALSO 
bLib, bcopy( ) 

NAME 
bfill( ) - fill buffer with a specified character 

SYNOPSIS 
VOID bfill (liuf, nbyt.e•, ch) 

char *lluf1 /* pointer to buffer */ 
int: Dbf't:e•I /* llwiber of ~ to fill */ 
Ull8i.gnecl char c:h1 /* char with 'Mhicb to fill buffer */ 

DESCRIPTION 
This routine fills the first nlJytes characters of a buffer with the character ch. 
Filling is done in the most efficient way possible, which may be long-word; 
or even multiple-long-word stores on some architectures. (For filling that is 
restricted to byte stores, see the manual entry for bfillBytes( ).) 

RETURNS 
NIA 

SEE ALSO 
bLib, bfillBytes( ), memset 
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NAME 
bfillBytes() - fill buffer with a specified character one byte at a time 

SYNOPSIS 
VOID bfillaytaa (buf, nbJ1:ea, ab) 

char *bufJ /* pointer to buffer •/ 

int. ~, /* DWlber of brtea to fill •/ 

WUIUJned char ch 1 /* char vit.b WlJ.ah to fill buffer * / 

DESCRIPTION 
This routine fills the first nbytes characters of the specified buffer with the 
character ch one byte at a time. This may be desirable if a buffer can only be 
accessed with byte instructions, as in certain byte-wide memory-mapped 
peripherals. 

RETURNS 
NIA 

SEE ALSO 
blib, bfill( ) 
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NAME 
bootConfig - system configuration module for boot ROMs 

SYNOPSIS 
NO CALLABLE ROUTINES 

DESCRIPTION 

1 - 10 

This is the Intel-supplied configuration module for the Vx960 boot ROM. It 
is a stripped down version of usrConfig.c, having no Vx960 shell or debug­
ging facilities. Its primary function is to load an object module over the net­
work with either rsh or ftp protocols. Additionally, a simple set of single 
letter commands is provided for displaying and modifying memory con­
tents. Use this module as a starting point for placing applications in ROM. 
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NAME 
bootlnit - ROM initialization module 

SYNOPSIS 
romStart( ) - generic ROM initialization 

VOID ral8t:art: ( 111:.art.'rype) 

DESCRIPTION 
This module provides a generic boot ROM facility. The target-specific 
romlnit.s module does the minimal preliminary board initialization and then 
jumps to the C routine romStart( ). This routine, still exeruting out of ROM, 
copies the first stage of the startup code to a RAM address and jumps to it. 
The next stage clears memory and then uncompresses the remainder of 
ROM into the final Vx960 ROM image in RAM. 

A modified version of the Public Domain compress program is used to 
uncompress the Vx960 boot ROM exerutable linked with it. Compressing 
object code typically achieves a 40% compression factor, permitting much 
larger systems to be burned into ROM. The only expense is the added few 
seconds delay while the first two stages complete. 

SEE ALSO 
compress( ), romlnit( ) 

AUTHOR 
The original compress program was written by: Spencer W. Thomas, Jim 
McKie, Steve Davies, Ken Turkowski, James A. Woods, Joe Orost. 

NAME 
romStart( ) - generic ROM initialization 

SYNOPSIS 
VOID rallllt:art: ( ai:artrype) 

int 11tart'f'ype1 

DESCRIPTION 
This is the first C code executed after reset. 

This routine is called by the assembly start-up code in romlnit( ). It clears 
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memory, copies ROM to RAM, and possibly invokes the uncompressor. It 
then jumps to the entry point of the uncompressed object code. 

RETURNS 
NIA 

SEE ALSO 
booUnit 
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NAME 
bootLib - boot ROM subroutine library 

SYNOPSIS 
bootStringToStruct( )- interpret the boot parameters from the boot line 
bootStructToString( ) - construct a boot line 
bootParamsShow( ) - display boot line parameters 
bootParamsPrompt( ) - prompt for boot line parameters 
bootNetmaskExtract( ) - extract netmask field from Internet address 
bootBpAnchorExtract( ) - extract backplane address from device field 

char *bootStri.nCjiTo&txuct (bootatri.DIJ, pBootPar-.) 

llD.1'U8 booUtruc:t~tri.DIJ (par..Strinq, paootPar-.) 

VOID boot.ParauSbow (pan.String) 

VOID bootPar-Pralllpt ( •trinq) 

ftM'US ~kKxtract. ( •trinq, plletauk) 

snxus boot.BpAncborsxtract. (•trinq, pAncborMr•) 

DESCRIPTION 
This library contains routines for manipulating a boot line. Routines are 
provided to interpret, construct, print, and prompt for a boot line. 

When Vx960 is first booted, certain parameters can be specified such as net­
work addresses, boot device, host, and start-up file. This information is 
encoded into a single ASCII string known as the boot line. The boot line is 
placed at a known address (specified in config.h) by the boot ROMs so that 
the system being booted can discover the parameters that were used to boot 
the system. The boot line is the only means of communication from the boot 
ROMs to the booted system. 

The boot line is of the form: 

boot.dev(O,procnwa)boet.n....ifil~ -· b-f h•f g-t u-uaerid ~llWd f•f 
~ •-st.artupll<:ript a-other 

where: 

bootdev 

procnum 

Rev: 29 Aug 91 

- the boot device (e.g., "ei" for Intel 82596 LAN coprocessor, 
"hp" for backplane). For the backplane, this field can have 
an optional anchor address specification of the form 
"bp=adrs" (see bootBpAnchorExtract( )). 

- the processor number on the backplane (O .. n). 
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hostname 

filename 

e 

b 

h 

g 

u 

pw 

f 

tn 

- the name of the boot host. 

- the file to be booted. 

- the Internet address of the Ethernet interface. This field can 
have an optional subnet mask of the form 
inet _adrs:subnet _mask (see bootNetmaskExtract<. )). 

- the Internet address of the backplane interface. This field 
can have an optional subnet mask as "e'. 

- the Internet address of the boot host. 

- the Internet address of the gateway t.o the boot host. Leave 
this parameter blank if the host is on same network. 

- a valid user name on the boot host. 

- the password for user on the host. This parameter is usu-
ally left blank. If specified, then ftp is used for file 
transfers. 

- the system-dependent configuration flags. This parameter 
contains an or of option bits defined in sysLib.h. 

- the name of the system being booted 

s - the name of a file to be executed as a start-up script. 

o - "other'' string for use by the application. 

The Internet addresses are specified in "dot" notation (e.g., 90.0.0.2). The 
order of assigned values is arbitrary. 

INCLUDE FllE 
bootLib.h 

EXAMPLE 
ei(O,O)bo9t1/ut1r/vv/ .. 7122/~fig/YXWorka .-90.0.0.2 b-91.0.0.2 

h•l00.0.0.4 v-'0.0.0.3 \I-bob ~ti-. f•2 tn-target 

•-boot1/uar/bob/•t.artup o-.uy_•tri.Dg 

SEE ALSO 
bootConfig 

1 - 1" Intel 
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NAME 
bootStringToStruct( ) - interpret the boot parameters from the boot line 

SYNOPSIS 
char *booUt.ri.nqrostruct: (boot.ftring, p90otFu'-) 

char *boot.at.riD!U /* boot l.ine to be paned *I 
/* -~ to be fill.eel */ 

DESCRIPTION 
This routine parses the ASCII string and returns the values into the pro­
vided parameters. 

See the manual entry for bootLib for a description of the format of the boot 
line. 

RETU~NS 

A pointer to the last character successfully parsed plus one (points to EOS if 
OK). The entire boot line is parsed. 

SEE ALSO 
boot Lib 

NAME 
bootStructToString( ) - construct a boot line 

SYNOPSIS 
~ boot.struct'roGt.rinq (pcrmi&t.rin'J, paootPnrllllllla) 

char *par1111St.ring1 /* 'Where to ret.u.rn the encoded boot line */ 

~_PARAMS *plk)ot.l'anma 1 

DESCRIPTION 
This routine encodes a boot line using the specified boot parameters. 

See the manual entry for bootLib for a description of the format of the boot 
line. 

RETURNS 
OK 
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SEE ALSO 
boot Lib 

NAME 
bootParamsShow() - display boot line parameters 

SYNOPSIS 
vom boot.Par..,.Shott (pu-..String) 

char *par...String, /*boot.~ •trinq •/ 

DESCRIPTION 
This routine displays the boot parameters in the specified boot string one 
parameter per line. 

SEE ALSO 
bootLib 

NAME 
bootParamsPrompt( ) - prompt for boot line parameters 

SYNOPSIS 
vom boot.Par ... Praalpt (string) 

char •atring1 /* default boot. line •/ 

DESCRIPTION 

1 - 16 

This routine prompts the user for each of the boot parameters. For each 
parameter, the current value is displayed and a new value is prompted for. 
Typing a RETURN leaves the parameter unchanged. Typing a period (.) 
clears the parameter. 

The parameter string is used for the initial values. A new boot line will be 
produced or changed as the user specified. That line will be copied over 
string. If there are no initial values, string should be empty on entry. It is the 
callers responsibility to assure that string is long enough to hold the full 
boot line. 
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SEE ALSO 
bootlib 

NAME 
'bootNetmaskExtract( ) - extract netmask field from Internet address 

SYNOPSIS 
nuus bootlletaukht:ract: < •tri.D9, pllet.ull > 

char *•tri.D91 /* atri.D9 cant.atntnq lldra field */ 
int *pllet.allk1 /* pointer -..here to r.turn netaaalt */ 

DESCRIPTION 
This routine extracts the optional subnet mask field from an Internet address 
field. Subnet masks can be specified for an Internet interface by appending 
to the Internet address a colon and the net mask in hexadecimal. For exam­
ple, the "inet on ethernet" field of the boot parameters could be specified as: 

!.net on etbern.et.r 90.l.O.lrffffOOOO 

In this case, the network portion of the address (normally just 90) is 
extended by the subnet mask (to 90.1). This routine extracts the optional 
trailing subnet mask by replacing the colon in the specified string with an 
EOS and then scanning the remainder as a hex number. This number, the 
net mask, is returned via the pNetmask pointer. 

RETURNS 
A 1 if the subnet mask in string is specified correctly, 0 if the subnet mask in 
string is not specified, or -1 if an invalid subnet mask is specified in string. 

SEE ALSO 
boot Lib 
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NAME 
bootBpAnchorExtract( ) - extract backplane address from device field 

SYNOPSIS 
ftAml ~ (.Uiag, pannhorUn) 

daar *8UiagJ /* •U"i.Dr OODt•int"4J .U. fJ.aU */ 

daar **panaboC'Adr•1 /* pobt.r -.re i:o ntua 8DOlmc' lldclna• */ 

DESCRIPTION 
This routine extracts the optional backplane anchor address field from a 
boot device field. The anchor can be specified for the backplane driver by 
appending to the device name (i.e. "bp'') an equals sign(=) and the address 
in hexadecimal. For example, the "boot device'' field of the boot parameters 
could be specified as: 

~ deYioes bp-800000 

In this case, the backplane anchor address would be at address Ox800000, 
instead of the defauit specified in config.h. 

This routine picks off the optional trailing anchor address by replacing the 
equals sign ( =) in the specified string with an EOS and then scanning the 
remainder as a hex number. This number, the anchor address, is returned 
via the pAnclwrAdrs pointer. 

RETURNS 
A 1 if the anchor address in string is specified correctly, 0 if the anchor 
address in string is not specified, or -1 if an invalid anchor address is speci­
fied in string. 

SEE ALSO 
boot Lib 
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NAME 
cALib - C-language support routines 

SYNOPSIS 
setjmp( ) - set non-local goto 
longjmp( ) - perform non-local goto 

int Mtj111> (euY) 

VOID longjsp ( eDY, Yal) 

DESCRIPTION 

.... · .. 

· ubrarles(l.) cA°LU,'.· · 

This library contains C-language support routines. It includes the "non­
local goto'' routines setjmp( ) and longjmp( ), and other routines and data 
necessary to satisfy the compilers or libraries of particular host systems. 

INCLUDE FILE 
setjmp.h 

NAME 
setjmp( ) - set non-local goto 

SYNOPSIS 
int Mt.j111> (euv) 

j111>_b..tf tmYJ /• 'Where to aave stack eDY~ •/ 

DESCRIPTION 
This routine saves the current task context and program counter in env for 
later use by longjmp( ). It returns 0 when called. However, when program 
execution returns to the point at which setjmp( ) was called and the task 
context is restored by longjmp( ), setjmp( ) will then return the value val, as 
specified in longjmp( ). 

RETURNS 
0 or val if return is via longjmp( ). 

SEE ALSO 
cALib, longjmp( ) 

Rev: 29 Aug 91 Intel 1 - 19 



NAME 
longjmp( ) - perform non-local goto 

SYNOPSIS 
VOID longj111p ( ellY I •al) 

j111p_IM&f ellYJ /*-.re ataclc eDY~ tMS ....S * 
int. •al1 /* Y&lue for Mt:jlllp to ret.um * 

DESCRIPTION 

NOTE 

This routine restores the previously saved setjmp() context and jumps to 
where setjmp( ) was called. The routine setjmp( ) will then return the value 
val. 

This routine does not return anything. Instead, it causes setjmp() to return 
val. If val is 0, then 1 is returned. 

RETURNS 
NIA 

SEE ALSO 
cALib, setjmp() 
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NAME 
ctypeLib - character classification and conversion macros 

DESCRIPTION 
This UNIX-compatible library consists of macros that classify or convert 
ASCII-coded characters by table lookup. The macros are defined in ctype.h. 

The following macros take a character parameter and return non-zero for 
TRUE or zero for FALSE. 

isalpha(c) 

isupper(c) 

islower(c) 

isdigit(c) 

isxdigit(c) 

iHpace(c) 

ispunct(c) 

isalnum(c) 

isprint(c) 

isgraph(c) 

iscntrl(c) 

i.sascii(c) 

- c is a letter. 

- c is an upper case letter. 

- c is a lower case letter. 

- c is a digit. 

- c is a hexadecimal digit. 

- c is a space, tab, carriage return, newline, or formfeed. 

- c is a punctuation character (neither control nor 
alphanumeric). 

- c is an alphanumeric character. 

- c is a printable character, code 040 (space) through 0176 
(tilde). 

- c is a visible graphics character, code 041 (exclamation 
mark) through 0176 (tilde). 

- c is a delete character (0177) or ordinary control character 
(less than 040). 

- c is an ASCII character, code less than 0200. 

These macros perform simple conversions on single characters. 

toupper(c) 

tolower(c) 

toascii(c) 

INCLUDE FILE 
ctype.h 

Rev: 29 Aug 91 
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- converts c to its lower case equivalent. 

- forces c to be ASCII (strips highest eighth bit of character). 
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NAME 
dbgLib - debugging facilities 

SYNOPSIS 
dbgHelp( ) - display debugging help menu 
dbglnit( ) . - initialize debug package 
b( ) - set or display breakpoints 
db()- set a data breakpoint 
bd( ) - delete breakpoint 
bdall( ) - delete all breakpoints 
c( ) - continue from breakpoint 
cret( ) - continue until return from current subroutine 
s( ) - single-step 
so( ) - single-step, but step over subroutine 
l( ) - disassemble and display a specified number of instructions 
tt( ) - print a stack trace of a task 

YOID dbg&elp () 

SD!l'US dbglnit (brealcpoinU'rmplllaa) 

~ b (addr, t-x....orxd, count, quiet) 

•~ db (addr, 11CCeS•, t:asJdfwOcld, oount, ~) 
~ bd (addr, t:asJdfW0&-14) 

ftM.'U8 bdall (tuJdfwOC"Id) 

~ c (tallkX...Orld, addr) 

8~ cret (tatlkllllll.Orld) 

ftM.'U8 • (ta•Jdf-•Orld, addr) 

ft'A2:U8 110 (tuklf•10rld) 

YOID 1 (pln•tr, count) 
S174"US U (tuldlm10rld) 

DESCRIPTION 

1 -.22 

This module provides Vx96Q' primary interactive debugging routines, which 
provide the following facilities: 

- task breakpoints 
- task single-stepping 

In ·addition, dbgLib provides the facilities needed to provide enhanced use 
of other Vx960 modules, including: 

- symbolic disassembly (via dsmllb), 
- symbolic task stack tracing (via trclib), 
- enhanced shell-abort and exception handling (via tyUb and excLib). 
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The facilities of excLib are used by dbgLib to support breakpoints, single­
stepping, and additional exception-handling functions. 

INITIALIZATION 
The debugging facilities provided by this module are optional. In the stan­
dard Vx960 development configuration as distributed, the debugging pack­
age is included in a Vx960 system by defining. INCLUDE_ DEBUG in 
configAll.h. This will enable the call to dbglnit( ) in the task 11srRoot( ) in 
usrConfig. The dbglnit() routine initializes dbgUb and must be called 
before any other routines in the module are called. 

1R EA KPOINTS 
Use the routine b() to set breakpoints. Breakpoints can be set to be hit by a 
specific task or by all tasks. Multiple breakpoints for different tasks can be 
set at the same address. Oear breakpoints with bd( ) and bdall( ). 

When a task hits a breakpoint, the task is suspended and a message is 
displayed on the console. At this point, the task can be examined, traced, 
deleted, its variables changed, etc. U you examine the task status at this 
point (using i() routine), you will see that it is suspended. The instruction at 
the breakpoint address has not yet been executed. 

To continue executing the task, use the c( ) routine. At this point, the 
instruction that had contained the breakpoint is executed, and the task will 
then continue. The breakpoint remains in until it is explicitly removed. 

UNBREAKABLE TASKS 
An "unbreakable" task ignores all breakpoints. Tasks can be spawned 
unbreakable by specifying the task option VX _UNBREAKABLE. Tasks can 
subsequently be set unbreakable or breakable resetting 
VX_UNBREA.KABLE using taskOptionsSet( ). Several Vx960 tasks are 
spawned unbreakable, such as the shell, the exception support task, 
excTask( ), and several network related tasks. 

DISASSEMBLER AND STACK TRACER 
The l( ) routine provides a symbolic disassembler, using the low-level 
disassembly routines in dsmlib. The tt( ) routine provides a symbolic stack 
tracer, using the low-level stack trace routines in trclib. 

SHEU AIORT AND EXCEPTION HANDLING; 
This package includes enhanced support for the shell in a debugging 
environment. The terminal "abort" function, which restarts the shell, is 
invoked with the abort key on a terminal for which the OPT_ ABORT option 
has been set. By default, the abort key is ~c. See the manual entries for 
tyAbortSet() and tyAbortFuncSet( ). 
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DEFAULT TASK 
Many routines in this package take a task ID as an argument. If this argu­
ment is missing or zero, the last task ID referenced is used. The routine 
taskldDefault() is used to set and get the last referenced task ID, as do 
many Vx960 routines in other modules. 

CAVEATS 
Currently, some internals of vxWorks should not have breakpoints placed in 
them. Most notable are semGive( ) and semTake( ) which are used to 
manage crucial non-preemptable resources. One may work around this res­
biction by placing a breakpoint on the call to these routines. 

ARCHITECTURE 
The Vx960 native debugger has been restructured to be more portable across 
cpu architectures. Three files make up the debugger; dbgLib.c, dbgarch Lib.c, 
and dbgALib.s. dbgLib.c contains the architecture independent functions, 
dbgarchLib.c contains the architecture dependent support functions, and 
dbgALib.s contains the assembly language stub for handling. debugging 
exceptions. 

SEE ALSO 
excLib, dsmLib, tyUb, tyAbortSet, tyAbortFuncSet 

NAME 
dbgHelp( ) - display debugging help menu 

SYNOPSIS 
VOID db9Belp () 

DESCRIPTION 

1 - 2-' 

This routine displays a summary of dbgLib utilities with a short description 
of each: 

dbgll9lp Print tld• list 
Agiait Iutall delMag f.ciliti• 
b Display breakpoint. 
b addr ( , t.uk ( , count) ) let. breakpoim 

bd addr[ , t.uk] Delet. bnlakpoint 
bdall [t.uk) Delet. all breakpoint. 
c (t.uk[,lddr) J Continue frcm breaJcpoiDt 

cret [t.uk] Collt.i.nue to nbroutine return 
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db addr[acceH[,taak[,count))] ht data~ 

• [ taak [ ' adclr)J •J.ngle lltAp 

90 (taak) •J.ngle lli:Ap/.t.ep °"'" 9UNout:J.De 
1 
tt 

[adr[ ,ninat)) 

[taak) 

List diaa.sSllbled ~ 
Do •taoJc t.raoe Clll taM 

SEE ALSO 
dbglib, "Debugging'' 

NAME 
dbglnit( ) - initialize debug pack.age · 

SYNOPSIS 
HA1'US dbqinit (breakpoiDHrllplfua) 

int br.alcpoint'l'r~J /* t.rap number for breakpoint• */ 

DESCRIPTION 
This routine installs the debug pack.age. This involves: 

- setting the interrupt vectors of the breakpoint 
and trace hardware interrupts to the appropriate 
debug interrupt handlers, 

- adding the debug task switch routine to the kernel 
context switch call out, 

- setting the terminal "abort" function to restart 
the shell, 

- setting the exception handling extension to 
trace and restart the shell if the exception 
occurred in the shell task. 

WHEN TO CALL 
It is usually desirable to install the debugging facilities as early as possible in 
system initialization, if the debugging facilities are to be included at all. It 
should not, however, be called until the pipe driver, the ty driver used for 
logging, the exception handler library (excLlb (1)), and message logging 
library (loglib (1)) have been initialized. 

RETURNS 
OK,. or ERROR if unable to install task switch routine 
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SEE ALSO 
dbgUb 

NAME 
b( ) - set or display breakpoints 

SYNOPSIS 
8'D!l'US b ( ad4r, t.ulcJl...orid, count, quiet) 

DISft *addr 1 /* 'Nben to Ht brealqnim:, or */ 
I• o • display all bnalcpointa •/ 

int taalcJl...orid1 /* task for tddc:h t.o Ht breakboint, •/ 
/* 0• .. all t.uka •/ 

int oount1 /* number of paaMa befoze hit •/ 
JIOO[. qW.et 1 /* nm • daa't print 41ebuwing info, •/ 

/* FAUii: • print .... !Dr info •/ 

DESCRIPTION 

1 - 26 

This routine is used to set or examine breakpoints. To see the list of currently 
active breakpoints, call b( ) without arguments: 

-> b 

The list shows the address, task and passcount of each breakpoint. The rou­
tines so( ) and cret( ) insert temporary breakpoints and are so marked. 

To set a new breakpoint with b( ), call it with an address, which can be speci­
fied numerically or symbolically with an optional offset. The other argu­
ments are optional: 

-> b ad.cir ( I t.aaJc [ I pa8llOOUDt) ( t quiet]) 

U the task argument is zero or missing, the breakpoint will apply to all 
breakable tasks. U 'P'lsscount is zero or missing, the breakpoint will occur 
every time it is hit. U 'P'lsscount is specified, the break will not occur until the 
'P'lsscount+lst time an eligible task hits the breakpoint (i.e., the breakpoint is 
ignored the first passcount times it is hit. 

If quiet is specified, debugging information destined for the console will be 
supressed when the breakpoint is hit. This option is included for use by 
external source code debuggers that handle the breakpoint user interface 
themselves. 

Individual tasks can be "unbreakable" in which case breakpoints that 
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otherwise would apply to a task are ignored. Tasks can be spawned 
unbreakable by specifying the task option VX _UNBREAKABLE. Tasks can 
also be set unbreakable or breakable by setting or resetting 
VX_UNBREAKABLE with the routine taskOptionsSet(. ). 

RETURNS 
O~ or ERROR if addr is odd or non-existent in memory, or if the breakpoint 
table is full. 

SEE ALSO 
dbgLib, bd, taskOptionsSet, Programmer's Guide: Debugging 

NAME 
db( ) - set a data breakpoint 

SYNOPSIS 
~db (eddr, aoces•, ta•kX-•Orld, count, quiet) 

Dl8ft *llddrJ /* -.re t:o Mt. breakpoint, or */ 
/* 0 • cliaplay all ~int• *I 

unr.r32 acce••J /* acoes• t1P9 */ 
/* 00 - .ton oa.ly */ 
/* 01 - data oa.ly (lo.id or •tore) */ 
/* 10 - data or izuatnct.ioll fetch */ 
I* 11 - my aoc:MI .. */ 

int ta•Jdl OridJ /* t:aM for Wlicb ~ Mt. breaJrboillt, */ 

/* 0 - Mt:. all tasks */ 
int countJ /* number of peseo• before hit */ 
llJOO;t. quJ..tJ /* ~ • doll't print debugging illfo, */ 

/* n.t.a • print debuvging info */ 

DESCRIPTION 
This routine is used to set a data breakpoint (not to be confused with bd( )). 
If the architecture allows it, this function will add the breakpoint to the list 
of breakpoints, and set the hardware data breakpoint register(s). see b<.) 
above. 

RETURNS 
OK or ERROR. 

SEE ALSO 
dbgLib 
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NAME 
bd( ) - delete breakpoint 

SYNOPSIS 
S'ZA'ftJI lid (addr, ta•klr••Orl4) 

DISft *addrJ /* ..wnu of -.lrpoilat to delete *I 
iDt t.uk-..10rI4J /* t:aU for Wiab to delete Uo=kp=!•, */ 

/* O • del.M:e for all U-. •/ 

DESCRIPTION 
This routine is used to delete a specific breakpoint. To exerute, type: 

-> W, 1M14r (I t.uk) 

If task is missing or zero, the breakpoint will be removed for all tasks. H the 
breakpoint applies to all tasks, removing it for only a single task will be inef­
fective. It must be removed for all tasks, and then set for just those tasks 
desired. Temporary breakpoints inserted by so( ) or cret( ) may be deleted. 

RETURNS 
OK, or ERROR if there is no breakpoint at the specified address. 

SEE ALSO 
Programmer's Guide: Debugging dbgLib, b 

NAME 
bdall( ) - delete all breakpoints 

SYNOPSIS 
ftNl'UI Wall (t.ukllwOrl4) 

int ~JcJllllMIOrldJ /* t:aU for 'Wbicb to del.U ~ts, */ 

/* 0 • delete for all t.a.u *I 

DESCRIPTION 

1. 28 

This routine is used to remove all breakpoints. To execute, type: 

-> bdall [t.uk) 

If a task is specified, all breakpoints that apply to that task are removed. If 
task is omitted, all breakpoints for all tasks are removed. Temporary 
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breakpoints inserted by so( ) or cret( ) are not deleted; use bd( ) instead. 

RETURNS 
OK (always) 

SEE. ALSO 
dbgLib, bd, Programmer's Guide: Debugging 

NAME 
c() - continue from breakpoint 

SYNOPSIS 
~ c (taaldi-•Orid, addr) 

int tukJJuwOrid7 /* tuk that llhould proceed frca breakpoint */ 
int addr1 /* addreH to continue at1 0 • next. !nat.ruct.ion *I 

DESCRIPTION 
This routine is used to continue execution of a task that has stopped at a 
breakpoint. To execute, type: 

-> c [task [,addr] J 

If task is omitted or zero, the last task referenced is assumed. If addr is non­
zero, the program counter is changed to addr, and the task is continued. 

RETURNS 
OK, or ERROR if the specified task does not exist. 

SEE ALSO 
dbgLib, tr, Programmer's Guide: Debugging 

NAME 
cret( ) - continue until return from current subroutine 

SYNOPSIS 
~ cret (taak•••.Orid) 

int tuk-...orid1 /* t.aak t.o continue, 0 • default */ 
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DESCRIP'TION 
This routine places a breakpoint at the return address of the current subrou­
tine of a specified task, then continues execution of that task. 

To execute, type: 

~ cret [tuk) 

If task is omitted or zero, the last task referenced is assumed. 

When the breakpoint is hit, information about the task will be displayed in 
the same fonna~ as in single-stepping. The breakpoint is automatically 
removed when hit, or if the task hits another breakpoint first. 

RETURNS 
OK, or ERROR if there is no such task, or if the breakpoint table is full. 

SEE ALSO 
dbgLib, so, Programmer's Guide: Debugging 

NAME 
s( ) - single-step 

SYNOPSIS 
~ s (~Id, addr) 

iat t••klt••OridJ /* taalt to step1 0 • uile default */ 
int addr1 /* addre•• to step toJ 0 - Deztc J.utruction */ 

DESCRIPTION 
This routine is used to single-step a task.that :i&-sfuppep ata-=breakp0int. To 
execute, type: · 

-> • [tuk [ ,llddr) J 

If task is missing or zero, the last tasI< referen~d is asStimed. If addr is non­
zero then the program counter is changed to addr and the task is stepped. 

SEE ALSO 
dbgLib, Programmer's Guide: Debugging 
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NAME 
so( ) - single-step, but step over subroutine 

SYNOPSIS 
~ 90 (t.askJl...Oric!) 

int. tHJc•wOrid1 /* t.aU to 111t:.ep1 0 • ue default. */ 

DESCRIPTION 
This routine is used to single-step a task that is stopped at a breakpoint; 
however, if the next instruction is a JSR or BSR, it breaks at the instruction 
following the subroutine call instead. 

-> lf.O [ te:;]t J 

If task is missing or zero, the last task referenced is assumed. 

SEE ALSO 
dbgLib, Programmer's Guide: Debugging 

NAME 
I( ) - disassemble and display a specified numbe~ of instructions < 

SYNOPSIS 
VOID l (pl1111tr, count.) 

·•· ·::.' 

DiSft *plnatr1 /* Md.r.H of fint. in.at.ruction to diaaa...ablo, '-*/':.. L!o;t. .. ,:>:-.· .. · .. · 
/*if O, oont.inua fraa tho last. i.nstruct.ion"· 1 :,··•/:·'..".:"'':'"-:: "·::-:'.! •.-:.:-

DESCRIPTION 

/* di ... Hllbled aa the lut. ~l to l. 
/* amber of iutruction t.o dbuH•bl.e, 
/* if 0, UH the ._ U t:he lut. call t.o l. 

*/ ·'· ~--" _: 
-~- .:.1c·J.w:.J.,- ' • .• 

·•1.'""e '"' 

This routine dissasembles a specified number of instructions and displays 
them on standard output. If the address of an instruction is entered in the 
system symbol table, the symbol will be printed as a label for that instruc­
tion. Also, addresses in the op-code field of instructions will be printed 
symbolically. 

To execute, enter: 

-> l ( addr [ , 004.Ult. J J 

Rev: 29 Aug 91 Intel 1 • 31 



Vx960 5.0 - Reference "ManualG ·- :::- : \. ·-_-, ··.::_. !'. ·, ., .; :,.il 

If addr is omittE.'<i, disassembly continues from the previous address. If count 
is omitted, the last specified count is used (initially 10). As with all values 
entered via the shell, the address may be typed symbolically. 

SEE ALSO 
dbglib, Programmer's Guide: Debugging dsmlib 

NAME. 
tt( ) - print a stack trace of a task 

SYNOPSIS 
ftU"US t.t. (t.uk•••Odd) 

DESCRIPTION 
This routine prints a list of the nested routine calls that the specified task is 
in. Each routine call and its parameters is displayed. 

If the task argument is missing or zero, the last task referenced is assumed. 
tt( ) can only trace the stack of a task other than itself. For instance, when 
tt( ) is called from the shell, it cannot trace the shell's stack. 

This higher-level symbolic stack trace is built on top of the low-level rou­
tines provided by the routines in trcLib(t). 

EXAMPLE 
-> t.t. "logTuk" 

3abt2 _Ydukl:Dt.rf 
ee6e _logTuk 

4'60 _wed 

e2Jt _to.RNd 
23971 _pipeltelld 

•alue • 0 • OzO 

+10 l _l.oghak () 

+12 -1 _wed () 

+10c I _io. .. lld () 

ffc: I JipeltHd () 
+2t I _...trake (lf8b71, 0, 0, O, 0, 0) 

This indicates that the logTask( ) is currently in semTake( ) (with one param­
eter) and was called by pipeRead., which was called by iosRead, and so on. 

CA.VEAi 

1 - 32 

In order to do the trace, some assumptions are made. In general, the trace 
will work for all C and assembly language routines, However, routines writ­
ten in other languages, strange entries into routines, or tasks with corrupted 
stacks, can make the trace very confused. Because the i960 microprocessor 
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passes parameters in global registers, and optimized C code will not neces­
sarily move any of the parameters to the stack (or other knowable location), 
only the parameters for the last function call will be given. These paramters 
are the values in the first n global registers. Where n is the number given to 
the function trcArgCountSet. The defualt is 5. These parameters are only 
gauranteed if the task hit a breakpoint (or single-step) at the beginning of 
the function. This is because the register in whiclt the parameter was passed 
may have been altered inside of the function. Also, all parameters are 
assumed to be 32-bit quantities, so structures passed as parameters will be 
displayed as some number of long integers. 

RETURNS 
OK, or ERROR if task does not exist. 

SEE ALSO 
dbgLib, Programmer's Guide: Debugging trcLib, UNIX cc manual entry 
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NAME 
dirLib - POSIX directory handling library 

SYNOPSIS 
opendir( ) - open a directory for searching 
readdir( ) - read one entry from a directory 
rewi11ddir( ) - reset position to the start of a directory 
closedir( ) - dose a directory 
/stat() - get file status information 
stat( ) - get file status information using a pathname 

DIR *opendir (dirName) 
atruct dirent *readdir (pDir) 
VOID rawinddir (pDir) 
SX~ closedir (pDir) 
sx~ fatat (fd, pStat) 
ST~ stat (name, pStat) 

DESCRIPTION 
This library provides POSIX-defined routines for opening, reading, and clos­
ing directories on a file system. It also provides routines to obtain more 
detailed information on a file or directory. 

SEARCHING DIRECTORIES 

1 - 34 

The basic directory operation determine the names of files and subdirec­
tories in a directory. The opettdir( ), readdir( ), rewittddir( ), and closedir( ) 
routines provide this ability. 

A directory is opened for reading using opendir( ), ·specifying the name of 
the directory to be opened. The ope11dir( ) call returns a pointer to a direc­
tory descriptor, which identifies a directory stream. The stream, is initially · 
positioned at the first entry in the directory. · 

Once a directory stream is ·opened, the readdir( ) function is used to <;>btain 
individual entries from it. Each call to readdir( ) returns one directory entry, 
in sequence from the start of the directory. The readdir() function returns a 
pointer to a dirent structure, which contains the name of the file (or subdirec­
tory) in the d _name field 

The rewinddir( ) routine resets the directory stream to the start of the direc­
tory. After rewinddir() has been called, the next readdir() will cause the 
current directory state to be read in, just as if a new opettdir() had occurred. 
The first entry in the directory will be returned by the first readdir( ). 
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The directory stream is closed by calling closedir( ). 

GETTING FILE INFORMATION 
The directory stream operations described above provide a mechanism to 
determine the names of the entries in a directory, but they do not provide 
any other information about those entries. More detailed information is pro­
vided by stat() and/stat(). 

The stat( ) and /stat( ) routines are essentially the same, except for how the 
file is specified. The stat( ) routirle takes the name of the file as an input 
parameter, while /stat() takes a file descriptor number as returned by 
open( ) or creat( ). 

Both routines place the information from a directory entry in a stat structure, 
whose address is passed as an input parameter. This structure is defined in 

·the include file stat.h. The fields in the structure include the file size, modifi­
cation date/ time, whether it is a directory or regular file, and various other 
values. 

The st_ mode field contains the file type, and several macro functions are pro­
vided to test the type easily. These macros operate on the st_mode field and 
evaluate to TRUE or FALSE depending on whether the file is a specific type. 
The macro names are: 

S ISREG 

S ISDIR 

S ISCHR 

S ISBLK 

S ISFIFO 

- test ii regular file 

- test ii directory 

- test ii character special file 

- test ii block special file 

- test ii fiio special file 

Oniy the regular file and directory types are used for Vx960 local file sys­
tems. However, the other file types may appear when getting file status 
from a remote file system (using NFS). 

As an example, the S_ISDIR macro tests whether a particular entry describes 
a directory. It is used as follows: 

char *filename1 
atruct stat f ileStat1 

atat (filename, 'fileStat)J 

if (S_ISDIR (fileStat.st_mode)) 
print£ ("\a is a directory.\n", filenmne)1 

else 
print£ ("\s ia not a directory.\n", filename)J 
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See the ls( ) routine in usrLib for an illustration of how to combine the direc­
tory stream operations with the stat( ) routine. 

INCLUDE FILES 
dirent.h, stat.h 

NAME 
opendir( ) - open a directory for searching 

SYNOPSIS 
DIR •opendir (dirName) 

char •dirName1 /* name of directory to open •/ 

DESCRIPTION 
This routine opens the directory named by dirName and allocates a directory 
descriptor (DIR) for it. A pointer to the DIR structure is returned. The 
return of a NULL pointer indicates an error. 

After the directory is opened using opendir( ), the readdir() routine is used 
to extract individual directory entries. Finally, closedir() is used to close the 
directory. 

RETURNS 
A pointer to a directory descriptor, or NULL if there is an error. 

SEE ALSO 
dirLib, closedir( ), readdir( ), rewinddir( ), Zs( ) 

NAME 
readdir( ) - read one entry from a dirEctory 

SYNOPSIS 
atruct dirent •readdir (pDir) 

DIR *pDir, /* pointer to directory descriptor */ 
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DESCRIPTION 
This routine obtains directory entry data for the next file from an open direc­
tory. The pDir parameter is the pointer to a directory descriptor (DIR) which 
was returned by a previous opeudir( ). 

This routine returns a pointer to a dirent structure which contains the name 
of the next file. Empty directory entries and MS-DOS volume label entries 
are not reported. The name of the file (or subdirectory) described by the 
directory entry is returned in the d_name field of the dirent structure. The 
name is a single null-terminated string. 

The returned dirent pointer will be NULL if at the end of the directory or if 
an error occurred. Because there are two conditions which might cause a 
NULL to be returned, you must use the task's error number (errno) to deter­
mine if there was an actual error. You should set errno to OK before calling 
readdir. If a NULL pointer is returned, check the new value of errno. If errno 
is still OK, the end of the directory was reached; if not, errno contains the 
error code for an actual error which took place. 

RETURNS 
A pointer to a dire!lt structure, or NULL if there is an end-of-directory 
marker or error. 

SEE ALSO 
dirLib, ope11dir( }, closedir( ), rewiuddir( ), ls( ) 

NAME 
rewinddir( ) - reset position to the start of a directory 

SYNOPSIS 
VOID rewinddir (pDir} 

DIR *pDir, /* pointer to directory descriptor */ 

DESCRIPTION 
This routine resets the position pointer in a directory descriptor (DIR). The 
pDir parameter is the directory descriptor pointer that was returned by 
opendir( ). 

As a result, the next readdir( ) will cause the current directory data to be 
read in again, as if an opettdir( ) had just been performed. Any changes in 
the directory that have occurred since the initial opendir will now be visible. 
The first entry in the directory will be returned by the next readdir( ). 
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RETURNS 
NIA 

SEE ALSO 
dirLib, opendir( ), readdir( ), closedir( ) 

NAME 
closedir( ) - close a directory 

SYNOPSIS 
S'l'A!l'US closedir (pDir) 

DIR *pDir7 /* pointer to directory descriptor */ 

DESCRIPTION 
This routine closes a directory which was previously opened using 
opendir( ). The pDir parameter is the directory descriptor pointer that was 
returned by opendir( ). 

RETURNS 
OK, or ERROR. 

SEE ALSO 
dirLib, opendir( ), readdir( ), rewindd.ir( ) 

NAME 
fstat( ) - get file status information 

SYNOPSIS 
S'l'Al'US fatat (fd, pStat) 

int fdJ /* file descriptor for file to check */ 
struct stat *pStatJ /* pointer to stat structure */ 

DESCRIPTION 

1 • 38 

This routine obtains various characteristics of a file (or directory). The file 
must have been previously opened using open( ) or creat( ). The fd parame­
ter is the file descriptor returned by ope11() or creat( ). 

The pStat parameter is a pointer to a stat structure (defined in stalh). This 
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structure must have already been allocated before this routine is called. 

Upon return, the fields in the stat structure are updated to reflect the charac­
teristics of the file. 

RETURNS 
OK, or ERROR. 

SEE ALSO 
dirLib, stat( ), ls( ) 

NAME 
stat( ) - get file status information using a pathname 

SYNOPSIS 
STA!l'US atat (name, pStat) 

char *nama1 /* name of file to check */ 
atruct. atat *pStat1 /* pointer to atat atructure */ 

DESCRIPTION 
This routine obtains various characteristics of a file (or directory). This rou­
tine is equivalent to /stat(), except that the name of the file is specified, 
rather than an open file descriptor. 

The pStat parameter is a pointer to a stat structure (defined in stat.h). This 
structure must have already been allocated before this routine is called 

Upon return, the fields in the stat structure are updated to reflect the charac­
teristics of the file. 

RETURNS 
OK, or ERROR. 

SEE ALSO 
dirLib, /stat( ), ls( ) 
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NAME 
dosFslib - MS-DOS media-compatible file system library 

SYNOPSIS 
dosFsConfiglniff. ) - initialize dosFs volume configuration structure 
dosFsDateSet( ) - set the current date 
dosFsDateTimelnstall() - install a user-supplied date/time function 
dosFsDevlnit( ) - associate a block device with dosFs file system functions 
dosFslnit( ) - prepare to use the dosFs library 
dosFsMkfs( ) - initialize a device and create a dosFs file system 
dosFsModeChange( ) - modify mode of dosFs volume 
dosFsR£adyChange( ) - notify dosFslib of a change in ready status 
dosFsTimeSet( ) - set the current time 
dosFsVolUnmount( ) - unmount a dosFs volume 

su:ros dotlF.coa.figinit (pConfig, mediaayt., aecPerCluat, na.•nd, nPat•, ••• 
anms cSo.r.oat.eset (year, month, day) 

VOID doaF•Date'?imeiutall (pDat.e!'im.runc:) 

DOl_VOI._DUC *dodllDevinit (d4rltlalM, pBlk.DeY, pConfig) 
llD1'US do.r•Init (IMXFilu) 
DOl_VOI._DUC *do.rllHkf• (voa-, palkl>eY) 
VOID do.rllMod.eebange (vdptr, n.wllode) 

VOID do41Fdaac:IJ'"bange (vdptr) 

ID1'US do.r•Timeset: (hour, ainut.e, HCOIMI) 

STU'U8 dotlF•Volumount ('Wdptr) 

DESCRIPTION 
This library provides services for file oriented devke::drivers to use the MS­
DOS file standard. This module takes care!Ohalhthf!,buffering, directory · 
maintenance, and file systein 'details whichare;9et-essaio/~::t1ls0wl"t~ch .. .,,. ,,,.,:: : 

USING THIS U8RARY 

1 - 40 

The various functions provided by the Vx960: dosFs: file,;system may be 
.separated into three br~d groups: gen'eral. fnitia~tion, deyice initializa-
tion; and file system operation. · · · · 

The dosFslnit( ) function is the principal initialization function; it need only 
be called once, regardless of how many dosFs devices will be used. In addi­
tion, the dosFsDateTimelnstall( ) function (if used) will typically be called 
only once, prior to performing any actual file operations, to install a user­
supplied routine which provides the current date and time. 

Other dosFs functions are used for device initialization. For each dosFs 
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device, either dosFsDevlnit( ) or dosFsMkfs( ) must be called to install the 
device and define its configuration. The dosFsConfiglnit( ) function is pro­
vided to easily initialize the data structure used during device initialization; 
however, its use is optional 

Lastly, several functions are provided to inform the file system of changes in 
the system environment. The dosFsDateSet( ) and dosFsTimeSet( ) func­
tions are used to set the current date and time; these are normally used only 
if no user routine has been installed via dosFsDateTimelnstall( ). The 
dosFsModeChange( ) call may be used to modify the readability or writabil­
ity of a particular device. The dosFs"ReadyCluutge( ) function is used to 
inform the file system that a disk may have been swapped, and that the next 
disk operation should first remount the disk. Finally, the 
dosFsVolUnmount( ) function informs the file system that a particular dev­
ice should be synchronized and unmounted, generally in preparation for a 
disk change. 

More detailed information on all of these functions is discussed in the fol­
lowing sections. 

INITIAUlJN~ DOSFSUB 
Before any other routines in dosFslib can be used, the routine dosFslnit() 
must be called to initialize this library. This call specifies the maximum 
number of dosFs files that can be- open simultaneously. Attempts to open 
more dosFs files than the specified maximum will result in errors from 
open( ) and creat( ). 

To _enable this initialization, define INC~UDE_OOSfS · iri conf°lgAlth; .. 
dosFslnit() will then be called from tt-e root tas~:usrR.oot(·.),.m:ustConfig • .;:.-····, 

DEFINING A. DOSFS DEVICE 
To use this library for a particular device, the device descriptor:stnic!tare·~·.-k2 c 
used by the device driver must qmtain, as the very first item, a block 'device y ~; ;: ~='· i 

description structure (BLK_DEV). This must ~ initj.alize,d befo.ra:.""GHiirg-Anil.i;lJ 
dosFsDevlnit( ). In the BLK_DEV structure, the d.riyer includeS..:=.tbe :·-.? ,_' 
addresses of five routines which it must supply:_ one that nfads.one;qr~re~.-·";"'. · ;·,.::: 
sectors, one that writes one or D).ore sectors, one that performs 11 O:;eontrol: L .. : • -; . ; 
on the device (using ioctl( )), one that checks the stah,ls of the de¥ice,-.:aii.d· · ~ ... : ; · 
one that resets the device. These routines are described below; The : , '· ' · 
BLK_DEV structure also contains fields which describe the physical confi­
guration of the device. See Programmer's Guide: 1/0 System for more informa-
tion on defining block devices. 

The dosFsDevlnit() routine associates a device with the dosFsLib functions. 
It expects three parameters: 

(1) A pointer to a name string, to be used to identify the device. This will 
be part of the pathname for 1/0 operations which operate on the 
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device. This name will appear in the II 0 system device table, which 
may be displayed using the iosDevShow( ) routine. 

(2) A pointer to the BLK_DEV structure which describes the device and 
contains the addresses of the five required functions. The fields in this 
structure must have been initialized before the call to dosFsDevlnit( ). 

(3) A pointer to a volume configuration structure (DOS_ VOL_CONFIG). 
This structure contains configuration data for the volume which are 
specific to the dosFs file system. (See "Changes in Volume Configura­
tion'', below, for more information.) The fields in this structure must 
have been initialized before the call to dosFsDevlnit( ). The 
DOS_ VOL_ CONFIG structure may be initialized by using the 
dosFsConfiglnit( ) routine. 

As an example: 

char *'WOUS...J /* ~ t.o be used for "°1ume */ 

111.K_Dl:V •pal.l1De¥1 /* poilat.er t.o deYioe ducript.or */ 

D08_YOL_COlll'IQ *pVolOonfig1 /* point.er to vol con£ig data */ 

After the dosFsDevlnit() call has been made, when dosFsLib receives a 
request from the 1/0 system, it calls the device driver routines (whose 
addresses were passed in the BLK_DEV structure) to access the device. 

An alternative to using the dosFsDevlnit( ) routine is the dosFsMkfs( ) func­
tion. The dosFsMkfs() routine always initializes a new dosFs file system on 
the disk; thus it is unsuitable for disks containing data that should be 
preserved. Default configuration parameters are supplied by dosFsMkfs( ) 
since no DOS VOL CONFIG structure is used. - -

MULTIPLE LOGICAL DEVICES 
The sector number passed to the driver's sector read and write routines is an 
absolute number, starting from sector 0 at the beginning of the device. If 
desired, the driver may add an offset from the beginning of the physical 
device before the start ofithe logical device. This can be done by keeping an 
offset parameter in the driver device structure, and adding the offset to the 
sector number passed by the file system's read and write routines. 

ACCESSING THE RAW DISK 

1. ~ 

As a special case in open( ) and creat( ) calls, the dosFs file system recog­
nizes a null filename as indicating access to the entire "raw" disk rather than 
an individual file on the disk. (To open a device in raw mode, specify only , 
the device name - no filename - during the open( ) or creat( ) call.) l, 
Raw mode is the only means of accessing a disk that has no file system. For 
example, when one wants to initialize a new file system on the disk, first the 

Intel Rev: 30 Aug 91 



.· i.1brar1esc1) dosFstih· · · 

raw disk is opened, and the returned file descriptor is used for an ioctl( ) call 
with FIODISKINIT. Opening the disk in raw mode is also a common opera­
tion when doing other ioctl( ) functions which do not involve a particular 
file (e.g., FIONFREE, FIOLABELGET). 

To read the root directory of a disk on which no file names are known, 
specify the device name when calling opendir( ). Subsequent readdir() calls 
will return the names of files and subdirectories in the root directory. 

Data written to the disk in raw mode uses the same area on the disk as nor­
mal dosFs files and sub-directories. Raw 1/0 does not use the disk sectors 
used for the boot sector, root directory, or FAT table. For raw disk I/0 using 
the entire disk, see the manual entry for rawLib. 

DEVICE AND PATH NAMES 
On true MS-DOS machines, disk device names are typically of the form 
11 A:", with a single letter designator followed by a colon. Such names may 
be used with the Vx.%0 dosFs file system. However, it is possible (and desir­
able) to use longer, more mnemonic device names, such as "DOSI:", or 
11 /floppyO/". The name is specified during the dosFsDevlnit() or 
dosFsMkfs( ) call. 

The pathnames used to specify dosFs files and dir-ectories may use either 
forward slashes (11 /") or backslashes ("\") as separators. These may be 
freely mixed. The choice of forward slashes or backslashes has absolutely 
no effect on the directory data written to the disk. (Note, however, that for­
ward slashes are not allowed within Vx.960 dosFs filenames, although they 
are normally legal for pure MS-DOS implementations.) 

When using the Vx960 shell to make calls specifying dosFs pathnames, you 
must allow for the C-style interpretation which is performed. In cases 
where the file name is enclosed in: quote marks, any backslashes must be 
"escaped" by a second, preceding backslash. For example: 

-> copy c·oos11\\al.lbclir\\filel", ~fi1a2.) 

However, shell commands which use pathnames without enclosing quotes 
do not require the second backslash. For example: 

-> CQp7 < DOS1a\•ubdir\file1 

Forward slashes do not present these inconsistencies, and may therefore be 
preferable for use within the shell. 

The leading slash of a dosFs pathname following the device name is 
optional. For example, both "DOSl:newfile.new'' and "0051:/newfile.new'' 
refer to the same file. 
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READINQ DIRECTORY ENTRIES 
Directories on Vx960 dosFs volumes may be searched using the opetulir( ), 
readdir( ), rewinddir( ), and closedir( ) routines. These calls allow the names 
of files and sub-directories to be detennined. 

To obtain more detailed information about a specific file, use the fstat( ) or 
st:at( ) function. Along with standard file information, the structure used by 
these routines also returns the file attribute byte from a dosFs directory 
entry. 

For more information, see the manual entry for dirUb. 

FILE DATE AND TIME 
Directory entries on dosFs volumes contain a time and date for each file or 
directory. This time is set when the file is created, and it is updated upon 
the dose of a file if it has been modified. Directory time and date fields are 
set only when the directory is created, not when it is modified. 

The dosFs file system library maintains the date and time in an internal 
structure. While there is currently no mechanism for automatically advanc­
ing the date or time, two different methods for setting the date and time are 
provided. 

The first method involves using two routines, dosFsDateSet( ) and 
dosFsTimeSetf. ), which are provided to set the current date and time. 

Examples of setting the date and time would be: 

dcNIPllDat.elet: (1HO, 12, 25) 1 I* Ht. date to Deo-25-1990 */ 
dcNIPd'1-ht (1', 30, 22)1 /* Ht u .. to 1'130122 */ 

The second method requires a user-provided hoOk routiqe. · If a time and: 
date hook routine is installed using dosFsDateTimelnstqll(), the routine; --: _. 
will be called whenever dosFslib requires the current dat~. This'faGilityds!. ,J~•l:•'. ·, 
provided to take advantage of hardware· time~f-day cloCks which~-mtty~c:!•-:-.-l,.;s -;;. 
read to obtain the current time. · · 

The date/time hook routine should be defined as follows: 

wm dat.d'•naaoak (pDat.d'U..) 

D08_Daft:_!'Da: *pDat.d'.i.M1 /* ptr to clod• date/t.U.. •t.ruct */ 

On entry to the hook routine, the DOS_DATE_TIME structure will contain 
the last time and date which was set in dosFslib. The structure should then 
be filled by the hook routine with the correct values for the current time and 
date. Unchanged fields in the structure will retain their previous values. 

The MS-DOS specification only provides for 2-second granularity for file 
time stamps. If the number of seconds in the time specified during 
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dosFsTimeSet() or the date/time hook routine is odd, it will be rounded 
down to the next even number. 

The date and time used by dosFsUb is initially Jan-01-1980, 00:00:00. 

FILE ATTRI IUTES 
Directory entries on dosFs volumes contain an attribute byte consisting of 
bit-flags which specify various characteristics of the entry. The attributes 
which are identified are: read-only file, hidden file, system file, volume 
labeL directory, and archive. The Vx960 symbols for these attribute bit-flags 
are: 

DOS ATTR RDONLY - -DOS_ATTR_HIDDEN 
DOS ATTR SYSTEM - -
DOS_ATTR_ VOL_LABEL 
DOS ATTR DIRECTORY - -
DOS ATIR ARCHIVE - -

All the flags in the attribute byte, except the directory and volume label 
flags, may be set or cleared using the ioctl() FIOATIRIBSET function. This 
function is called after opening the specific file whose attributes are to be 
changed. The attribute byte value specified in the FIOATIRIBSET call is 
copied directly. To preserve existing flag settings, the current attributes 
should first be determined via the /stat( ) function, and the appropriate 
flag(s) changed using bitwise AND or OR operations. For example, .to make 
a file read-only, while leaving other attributes intact: 

atru.ct at.at file&tat1 

f4l - opell ("file" t JtDD, 0) 1. 

fat.at (14, Uil.St.at) I 
/* open file 
/* get file atatu 

*/ 
*/ 

ioctl (fcl, rIOA.ftllUft, (fildtat.at_at.tri.b I DOS_.ll"ft_JtDC»ILY)) 1 

I* aot: read-ocil:r flaq *I 
clOH (fd) I /* cl.oM file */ 

CONTIG;UOUS FILE SUPPORT 
The Vx960 dosFs file system provides efficient handling of contiguous files, 
meaning files which are made up of a consecutive series of disk sectors. 
This support includes both the ability to allocate contiguous space to a file 
(or directory) and optimized access to such a file when it is used. 

To allocate a contiguous area to a file, the file is first created in the normal 
fashion (using open( ) or creat( )). The file descriptor returned during the 
creation of the file is then used to make an the ioctl( ) call, specifying the 
FIOCONTIG function. The other parameter to the FIOCONTIG function is 
the size of the requested contiguous area in bytes. The FAT table is searched 
for a suitable section of the disk, and if found, it is assigned to the file. (If 
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there is no contiguous area on the volume large enough to satisfy the 
request, an S_dosFsLib_NO_CONTIG_SPACE error is returned.) The file 
may then be closed or used for further 1/0 operations. For example, the fol­
lowing will create a file and allocate Ox10000 contiguous bytes on disk to it: 

fd • areat (•tile•, ~, O)J /*open file */ 
at:at.ua • iootJ. (fd, nocom:IG, OxlOOOO)J /* get: ooailguou _.. */ 
if (.UU. l• OK) 

clOH (fd)J 

*/ 
*/ 

It is important that the file descriptor used for the ioctl( ) call be the only 
descriptor open to the file. Furthermore, since a file may be assigned a dif­
ferent area of the disk than was originally allocated, the ioctl (FIOCONTIG) 
operation should take place before any data is written to the file. 

After the contiguous space has been allocated to a file, the file's size (kept in 
its directory entry) is unchanged. The size value is increased only as space is 
actually used by writing to the file. 

Directories may also be allocated a contiguous disk area. A file descriptor to 
the directory is used to call ioctl (FIOCONTIG), just as for a regular file. A 
directory should be empty (except for the"." and" .. " entries) before it has 
contiguous space allocated to it. The root directory allocation may not be 
changed. 

When any file is opened, it is checked for contiguity. If a file is recognized as 
contiguous, more efficient techniques for locating specific sections of the file 
are used, rather than following duster chains in the FAT table as must be 
done for fragmented files. This enhanced handling of contiguous files takes 
place regardless of ::Whether the space was actually allocated using 
FIOCONTIG. ; · 

CHANGING, UNMOUNllNGiQNO,SYNOHRONIZING.40ISKS -

1 - 46 

Copies of directory eritJ;'ies, and the File Allocation Table (FAT) for each 
volume are kept in memory. This greatly speeds up access to files, but it 
requires that dosFsLib be notified when.disks are changed (i.e. floppies are 
swapped). Two different notification mechanisms are provided. 

Unmountlng Volume1 

The first, and preferred, method of announcing a disk change is for 
dosFsVolUnmount() to be called prior to removal of the disk. This call 
flushes all modified data structures to disk if possible (see description of 
disk synchronization, below) and also marks any open file descriptors as 
obsolete. During the next II 0 operation, the disk is remounted. The ioctl( ) 
call may also be used to initiate dosFsVolUnmount( ), by specifying the 
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FIOUNMOUNf function code. (Any open file descriptor to the device may 
be used in the ioctl() call.) 

There may be open files or directories on a dosFs volume when it is 
unmounted. If this is the case, those file descriptors will be marked as 
obsolete. Any attempts to use them for further I/ 0 operations will return 
an "S _ dosFsLib _FD_ OBSOLETE" error. To free such file descriptors, use the 
close() call, as usual. This will successfully free the descriptor, but will still 
return "S_dosFsLlb_FD_OBSOLETE". File descriptors acquired when open­
ing the entire volume (raw mode) will not be marked as obsolete during 
dosFsVolUnmount( ) and may still be used. 

Interrupt handlers must not call dosFsVolUnmount( ) directly, because it is 
possible for the dosFsVolUnmount() call to block while the device becomes 
available. The interrupt handler may instead give a semaphore which 
readies a task to unmount the volume. (Note that dosFsReadyChange( ) 
may be called directly from interrupt handlers.) 

When dosFsVolUnmount() is called, it attempts to write buffered data out to 
the disk. It is therefore inappropriate for situations where the disk change 
notification does not .occur until a new disk has been inserted. (The old buf­
fered data would be written to the new disk.) In these circumstances, 
dosFsReadyChange( ) should be used. 

If dosFsVolUnmount() is called after the disk is physically removed (i.e., 
there is no disk in the <frive), the data-flushing portion of its operation will 
fail. However, the file deScriptors ·will .still be marked as obsolete and the 
disk will be marked as requiring remounting. An error will not be returned 
by dosFsVolUnmoimt( ) in'.~t}lis.sitilatioifr To:.avoid lost data in such a situa­
tion, the diskshould be explicttly synchronized before it is removed. 

Announcing Dllk Changes ~wlth~Recidy-Change 

The second method of infOrlning.dosFsLlb,that a disk change is taking place 
is via the "ready-change" .ineehanisfu::-:Achange in the disk's ready status is 
interpreted by dosFsLib to indicate that the disk should be remounted dur-
ing the next II 0 operationi · 

There are three ways!. to · announce a ready-change. First, the 
dosFsReadyChange() routine may be called directly. Second, the ioctl() call 
may be used, with the FIODISKCHANGE function code. Finally, the device 
driver may set the "bd_readyChanged" field in the BLK_DEY structure to 
TRUE. This has the same effect as notifying dosFsUb directly. 

The ready-change mechanism does not provide the ability to flush data 
structures to the disk. It merely marks the volume as needing remounting. 
As a result, buffered data (data written to files, directory entries, or FAT 
table changes) may be lost. This may be avoided by synchronizing the disk 
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before asserting ready-change. (The combination of synchronizing and 
asserting ready-change provides all the functionality of dosFsVolUnmount( ) 
except for marking file descriptors as obsolete.) 

Since it does not attempt to flush data or do other operations which could 
delay, ready-change may be used in interrupt handlers. 

Diak• with No Change NotfflcaHon 

If it is not possible for dosFsVolUnmount() or dosFsReadyChange() to be 
called each time the disk is changed, the device must be specially identified 
when it is initialized with the file system. One of the parameters of the 
dosFsDevlnit() call is the address of a DOS_ VOL_CONFIG structure, which 
specifies various configuration parameters. The boolean 
"dosvc_changeNoWam'' field must be set to TRUE if the driver and/or 
application is unable to issue an dosFsVolUnmount() call or assert a ready­
change when a disk is changed. 

This configuration option results in a significant performance disadvantage, 
because the disk configuration data must be regularly read in from the phy­
sical disk, in case the disk has been changed. In addition, setting 
"dosvc_changeNoWam'' to TRUE also enables auto-sync mode (see below). 

Note that all that is required for disk change notification is that either the 
dosFsVolUnmount() call or the dosFsReadyChange() call be issued each 
time the disk is changed. It is not necessary that it be called from the device 
driver or an interrupt handler. For example, if your application provided a 
user interface through which an operator could enter a command which 
would result in an dosFsVolUnmount( ) call before removing the disk, that 
would be sufficient, and "dosvc_changeNoWam" should be defined as 
FALSE. It is important, however, that such a procedure be followed very 
strictly. 

Synchronlzlng Volumes 

A disk should be "synchronized" before is is unmounted. To synchronize a 
disk means to write out all buffered data (files, directories, and the FAT 
table) that have been modified, so that the disk is "up-to-date." It may or 
may not be necessary to explicitly synchronize a disk, depending on when 
(or if) the dosFsVolUnmount( ) call is issued. 

When dosFsVolUnmount( ) is called, an attempt will be made to synchronize 
the device before unmounting. If the disk is still present and writable at the 
time dosFsVolUnmount() is called, the synchronization will take place; there 
is no need to independently synchronize the disk. 

However, if the dosFsVolUnmount( ) call is made after a disk has been 
removed, it is obviously too late to synchronize. (In this situation, 
dosFsVolUnmount() discards the buffered data.) Therefore, a separate 
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ioctl( ) call specifying the FIOSYNC function should be made before the 
disk is removed. (This could be done in response to an operator command.) 

Auto-Sync Mode 

The dosFs file system provides a modified mode of behavior called "auto­
sync". This mode is enabled by setting a boolean field ("dosvc_autoSync") 
in the DOS_ VOL_CONFIG structure to TRUE when calling dosFslJevlnit( ). 
When this option is enabled, modified directory and FAT table data is writ­
ten to the physical device as soon as these structures are altered. (Normally, 
such changes may not be written out until the involved file is closed.) This 
results in a performance penalty, but it provides the highest level of data 
security, since it minimizes the amount of time when directory and FAT data 
on the disk are not up-to-date. 

Auto-sync mode is automatically enabled if the volume does not have disk 
change notification (i.e. "dosvc_changeNoWam" is TRUE during 
dosFsDevlnit( )). It may also be desirable for applications where data 
integrity in case of a system crash is a larger concern than simple disk I/ 0 
performance. 

CHANGES IN VOLUME CONAGURA'flON 
Various disk configuration parameters are specified when the dosFs device 
is first initialized using dosFsDevlnit( ). This data is kept in the volume 
descriptor (DOS_ VOL_DESC) for the device. However, it is possible for a 
disk with different parameters than those defined to be placed in a drive 
after the device has already been initialized. For such a disk to be usable, the 
configuration data in the volume descriptor must be modified when a new 
disk is present. 

When a disk is mounted the boot sector information is read from the disk. 
This data is used to update the configuration data in the volume descriptor. 
Note that this will happen the first time the disk is accessed after the volume 
has been unmounted (using dosFsVolUnmount( )). 

This automatic re-initialization of the configuration data has two important 
imp lie at ions: 

First, since the values in the volume descriptor will be reset when a new 
volume is mounted, it is possible to omit the dosFs configuration data (by 
specifying a NULL pointer instead of the address of a DOS_ VOL_CONFIG 
structure during dosFsIJevlnit( )). The first use of the volume must be with 
a properly formatted and initialized disk. (Attempting to initialize a disk, 
using FIODISKINIT, before a valid disk had been mounted would be fruit­
less.) 

Second, the volume descriptor data is used when initializing a disk (with 
FIODISKINil). The FIODISKINIT function will initialize a disk with the 
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configuration of the most recently mounted dis~ regardless of the original 
specification during dosFsDevlnit( ). Therefore, it is recommended that you 
use FIODISI<INIT immediately after dosFsDevl1dt( ), before any disk has 
been mounted. (The device should be opened in raw mode, the 
FIOOISKINIT function is then performed, and the device is then closed.) 

IOCTL FUNCTIONS 

1 - 50 

The Vx960 DOS file system supports the following ioctl() functions. The 
functions Hsted are defined in the header ioLib.h. Unless stated otherwise, 
the fd used for these functions may be any fd which is opened to a file or 
directory on the volume, or to the volume itself. 

FIODISKFORMAT 
- Formats the entire disk with appropriate hardware track 

and sector marks. No file system is initialized on the disk 
by this request. Note that this is a driver-provided func­
tion: 

fd • opea ("DKV11 ", lftllftl) 1 

atat.u. ioot.1 (fd, PlCDI8D'OIDIU')J 

FIODISKINIT - Initializes a DOS file system on the disk volume. This rou­
tine does not format the disk; formatting must be done by 
the driver. The fd should be obtained by opening the 
entire volume in raw mode: 

fcl • opell ( ·~11 "I lftllftl) I 

atat.ua • ioct.1 (fd, PICDIADrl'l')J 

FIODISKCHANGE 
- Announces a media change. It performs the same func­

tion as dosFsReadyChange(. ). ·This function may be called 
from interrupt level: · · 

atat.ua •ioctl (fd, FIODilltOIMIGK)J 

FIOUNMOUNT 
- Unmounts a disk volume. It performs the same function 

as dosFsVolUnmount( ). This function must not be called 
from interrupt level: 

•tat.ua • ioot.1 (fd, PICXJIMXlll'l') I 

FIOGETNAME- Gets the file name of the fd and copies it to the buffer 
nameBuf. 
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FIORENAME - Renames the file to the string neumame: 

Fl OS EEK 

atatua • ioct.l (fd, rI~, ".....,=-")' 

Only files (not directories) may be renamed. 

- Sets the current byte offset in the file to the position speci­
fied by newO!fset 

atatu • ioct:l (fd, r1osaz, newoff..t:)1 

FIOWHERE - Returns the current byte position in the file. This is the 

FIOFLUSH 

byte offset of the next byte to be read or written. It takes 
no additional argument: 

~it:iOll • ioctl (fd, FIOM'BDI:) 1 

- Flushes the file output buffer. It guarantees that any out­
put that has been requested is actually written to the dev­
ice. If the specified fd was obtained by opening the entire 
volume (raw mode), this function will flush all buffered 
file buffers, directories, and the FAT table to the physical 
device: 

atatua •ioctl (fd, rion.u&H)J 

FIOSYNC - Performs the same function as FIOFLUSH. 

FIONREAD - Copies to unreadCount the number of unread bytes in the 
file: 

etatwi: • ioctl (fd, FICllOU:AD, .:ot.un.roAdCou.nt) I 

FIONFREE - Copies to freeCJunt the amount of free space, in bytes, on 
the volume: · 

atatu • ioct.l (fd, rxc.rm, lifr..c:owit) 1 

FIOMKDIR - Creates a new directory with the name specified as dir-
Name: 

atatua • ioctl. (fd, FI<JGa>Ia, "~") 1 

FIORMDIR - Removes the directory whose name is specified as dir-
Name: 
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•t:at.u • iocU. (fd, r:icmmu, •.uztr-.•>1 

FIOLABELGET· Gets the volume label (located in root directory) and 
copies the string to labelBuffer. 

st:at.ua - ioaU (fd, P:tOll .. U&T, lr)•lael1Nffer)1 

FIOLABELSET • Sets volume label to the string specified as newLabel. The 
string may consist of up to 11 ASCII characters: 

FIOAITRIBSET 
- Sets the file attribute byte in the DOS directory entry to 

the new value newAttrib. The fd refers to the file whose 
entry is to be modified: 

•tat.um • ioctl (fd, r:ioenu:a&ft, DMll.t.trib) 1 

FIOCONTIG - Allocates contiguous disk space for a file or directory. The 
number of bytes of requested space is specified in bytesRe­
quested. In general, contiguous space should be allocated 
immediately after the file is created: 

•tat.ua •ioctl (fd, PIOOOllTIG, byt.eaa.qu.at.ed)J 

FIOREADDIR - Reads the next directory entry. The argument dirStruct is 
a DIR directory descriptor. Normally, the readdir() rou­
tine is used to read a directory, rather than using the 
FIOREADDIR function directly. See dirLib. 

Dia d.irStruct.J fd. • opm ("d.irectory", DAD) 1 .tabla • ioctl (fd, 
PIOlt.KADDIJl, 5diratruct.) 1 

FIOFSTATGET - Gets file status information (directory entry data). The 
argument statStruct is a pointer to a stat structure that is 
filled with data describing the specified file. Normally, 
the stat() or /stat() routine is used to obtain file informa­
tion, rather than using the FIOFSTATGET function 
directly. See dirLib. 

Intel 

•t.ruct. at.st. •t..tst.ruct.1 fd •open ("file", llDD)J •tat.us • ~ (fd, 1 

PIOl"S~, lrat:atst.ruct.)1 
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Any other ioctl( ) function codes are passed to the block device driver for 
handling. 

INCLUDE 'FILE 
dosFsUb.h 

SEE ALSO 

NAME 

ioUb, iosLib, dirLib, ramDrv, Microsoft MS-DOS Programmer's Reference 
(Microsoft Press), Advanced MS-DOS Programming (Ray Duncan, Microsoft 
Press), Programmer's Guide: 1/0 System, Local File Systems 

dosFsConfiglnit( ) - initialize dosFs volume configuration structure 

SYNOPSIS 
8D1'US cSo.rllColl.fiqinit (pConfiq, MiCllaByte, HCPerCluat, DRaand, nrata, 

..c:Ped'at, maxltootEnta, nHidden, changeJJoWarn, autosync) 

D08_VOL_o:ml"IG *pConfi91 /* pointer U, YOl.mie config at.ructun */ 
char ..U.aayte1 /* media detlc:ript.oc- byte •/ 

char IMCPerCluat1 /* lleC't.or• per eluate- •/ 
abort naaand, I* Dumber of reMrTed aect:ora *I 
char nrat• 1 I* Dumber of PM.' capiea *I 

DESCRIPTION 

aechrl"at1 
aaxJl.oot&Dta, 

nllidcMnJ 

CM~1 

auto8yuc1 

/* nuim.r of aect:or• per ru copy •/ 
/* ~ mmber of .atri .. ill root di.r •/ 

/* Dumber of hidden MCtor1I */ 
/* '1'111.m: • clialt cbaDge ia un•n"""l?IOed. */ 

/* 'ntlm • aync disk dur~ I/O */ 

This routine initializes a dosFs volume configuration structure 
(DOS_ VOL_CONFIG). This structure is used by the dosFsDevlnit() routine 
to specify the file system configuration for the disk. 

The DOS_ VOL_CONFIG structure must have been allocated prior to calling 
this routine. Its address is specified by pConfig. The specified configuration 
variables are placed into their respective fields in the structure. 

This routine is provided only to allow convenient initialization of the 
DOS_ VOL_ CONFIG structure (particularly from the Vx960 shell). A struc­
ture which is properly initialized by other means may be used equally well 
by dosFsDevlnit( ). 
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RETURNS 
OK, or ERROR if there is an invalid parameter or pC.onfig is NULL. 

SEE ALSO 
dosFsLib 

NAME 
dosFsDateSet( ) - set the current date 

SYNOPSIS 
llDm8 dosl'llDateaet (year, mont:.h, day) 

int. Y9U" 1 I* year ( 1980 ••• 209' ) •I 
int. llOllt.hJ /* mcot:.h (1 ••• 12) •/ 

int. day1 /*day (1 ••• 31) •/ 

DESCRIPTION 
This routine sets the current date for the dosFs file system. All files created 
or modified will have this date in their directory entries. 

SEE ALSO 
dosFsLib, dosFsTimeSet( ), dosFsDateTimelnstall( ). 

RETURNS 
OK, or ERROR if the date is invalid. 

NAME 
dosFsDateTimelnstall( ) - install a user-supplied date I time function 

SYNOPSIS 
WID dosraJ>aU'l'Ja.Inat.all (pD&t.eTi.mdunc) 

nmcrra p0at.eri..runc1 /* pointer to user-supplied functioa •/ 

DESCRIPTION 

1 -~ 

This routine installs a user-supplied function to provide the current date and 
time. Once such a function is installed, dosFslib will call it when necessary 
to obtain the date and time. Otherwise, the date and time most recently set 
by dosFsDateSet( ) and dosFsTimeSet( ) are used. 
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The user-supplied routine must take exactly one input parameter, the 
address of a DOS_DATE_TIME structure (defined in dosFsLib.h). The user 
routine should update the necessary fields in this structure and then return. 
Any fields which are not changed by the user routine will retain their previ­
ous value. 

RETURNS 
NIA 

SEE ALSO 
dosFsLib 

NAME 
dosFsDevlnit() - associate a block device with dosFs file system functions 

SYNOPSIS 
DOS_V'OL_DCSC *doal'aDevlnit (devH_., pBlkDev, pConfiq) 

char *de.W-1 /* device n..me */ 
BLIC_DllN *pBlkDev1 /* pointer to block device •truct */ 
D06_YOL_COlll"l0 •pConfiq1 /* pointer to volume confiq data •/ 

DESCRIPTION 
This routine takes a block device structure (BLK_DEV) created by a device 
driver and defines it as a dosFs volume. As a result, when high level I/0 
operations (e.g. open(), write()) are performed on the device, the calls will 
be routed through dosFsLib. The pBlkDev parameter is the address of the 
BLK DEV structure which describes this device. 

This routine associates the name devName with the device and installs it in · 
the Vx960 I I 0 System's device table. The driver number used when the dev­
ice is added .to the table is that which was assigned to the dosFs library dur­
ing dosFslnit( ). (fhe driver number is placed in the global variable, 
dosFsDrvNum.) 

The BLK_DEV structure contains configuration data describing the device 
and the addresses of five routines which will be called to read sectors, write 
sectors, reset the device, check device status, and perform other control 
functions (ioctl()). These routines will not be called until they are required 
by subsequent II 0 operations. 

The pConfig parameter is the address of a 005_ VOL_CONFIG structure. 
This structure must have been previously initialized with the specific dosFs 
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configuration data to be used for this volume. This structure may be easily 
initialized using the dosFsConfiglnit( ) routine. 

If the device being initialized already has a valid dosFs (MS-DOS) file sys­
tem ~n it, the pConfig parameter may be NULL. In this case, the volume will 
be mounted, and the configuration data will be read from the boot sector of 
the disk. (H pConfig is NULL, both changeNoWam and autoSync modes are 
defined as FALSE.) 

This routine allocates and initializes a volume descriptor (DOS_ VOL_DESC) 
for the device. It returns a pointer to the OOS_ VOL_DESC. 

SEE ALSO 
dosFslib, dosFsMkfs( ) 

RETURNS 

NAME 

Pointer to volume descriptor (DOS_ VOL_DESC), or NULL if there is an 
error. 

dosFslnit( ) - prepare to use the dosFs library 

SYNOPSIS 
ftAm8 dodaiait (maxl"il•) 

int aaxl"ile•1 /* max I of •J..mul.taneCMU1lF apen fil .. */ 

DESCRIPTION 
This routine initializes the dosFs library. It must· be called exactly once, 
before any other routine in the !ibrary. Th.eiargimtenf6pedfies 'the nt:imber::,. 
of dosFs files that may be open at once. Thi_? 'rouqne.installs·dosFsLib as a i· 

driver in the I/ 0 system driver table, all90.tes and sets up the necessary 
memory structures, and initializes semaphores.· :lne driver number assigned 
to dosFsLib is placed in the global variable, dosFsDrVNum. 

To enable this initialization, define INCLUOE _ OOSFS in configAll.h; 
dosFslnit() will then be called from the root tas~ usrRoot( ), in usrConfig.c. 

RETURNS 
OK, or ERROR. 

SEE ALSO 
dosFslib 
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NAME 
dosFsMkfs( ) - initialize a device and create a dosFs file system 

SYNOPSIS 
D()jl_VOE._m.c *cloePllNkf• (YOur-, plll.lcDeY) 

cbar ·~1 /* 'V'Olu.. n.mme t.o use */ 
m.ll:_DIW *plllkDeYJ /* pointer to block deYioe •t.nlat */ 

DESCRIPTION 
This routine provides a quick method of creating a dosFs file system on a 
device. It is used instead of the two-step procedure of calling 
dosFslJevlnit( ) followed by an ioctl( ) call with an FIODISKINIT function 
code. 

This call uses default values for various dosFs configuration parameters (i.e., 
those found in the volume configuration structure, 005_ VOL_CONFIG). 
The values used are: 

2 - sectors per cluster (see below) 

1 - reserved sector 

2 - FAT table copies 

112 - root directory entries 

OxFO - media byte value 

0 - hidden sectors 

FALSE - changeNoWarn (disk change without notification) 

FALSE - autoSync (auto-sync mode) 

If initializing a large disk, it is quite possible that the entire disk area cannot 
be described by the maximum 64K clusters if only 2 sectors are contained in 
each cluster. In such a situation, the dosFsMkfs( ) routine will automatically 
increase the number of sectors per cluster to a number which will allow the 
entire disk area to be described in 64K clusters. 

The number of sectors per FAT table copy is set to the minimum number of 
sectors which will contain sufficient FAT entries for the entire block device. 

RETURNS 
Pointer to dosFs volume descriptor, or NULL if there is ·an error. 
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SEE ALSO 
dosFsUb 

NAME 
dosFsModeChange( ) - modify mode of dosFs volume 

SYNOPSIS 
VOID doer...,,.WO.anp (vdpt.r, DM•lode) 

DOS_WL_DUC *V\'lpt.rJ /* point.er t:o 110lu.. de9c:riptor */ 
int DMflodeJ /* UAD/lnlI'l'l:/UPDAn: (both) */ 

DESCRIPTION 
This routine sets the volume's mode to newMode. The mode is actually kept 
in "bd _mode" fields of the the BLK _DEV structure, so that it may also be 
used by the device driver. Changing that field directly has the same result 
as calling this routine. The mode field should be updated whenever the read 
and write capabilities are determined, usually after a ready change. See the 
manual entry for dosFsReadyChange( ). 

The driver's device initialization routine should initially set the mode field to 
UPDATE (i.e., both READ and WRITE). 

RETURNS 
NIA 

SEE ALSO 
dosFsLib 

NAME 
dosFsReadyChange( ) - notify dosFsLib of a change in ready status 

SYNOPSIS 
VOID do.P'•a..dyebange (Ydptr) 

D08_VOL_DUC *vdpt.rJ /* pointer t:o YOl.u.. de.criptor */ 
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DESCRIPTION 
This routine sets the volume descriptor's state to 
DOS VD READY CHANGED. It should be called whenever a driver 
senses ~ta device has come on-line or gone off-line (e.g., a disk has been 
inserted or removed). 

After this routine has been called, the next attempt to use the volume will 
result in an attempted remount. 

This routine may also be invoked by calling ioctl( ) with a function code of 
FIODISKCHANGE. 

Setting the "bd_readyChanged" field to TRUE in the BLK_DEV structure 
that describes this device will have the same result as calling this routine. 

RETURNS 
NIA 

SEE ALSO 
dosFsLib 

NAME 
dosFsTimeSet(, ) - set the current time 

SYNOPSIS 
Snm8 dotlP'•'l'!.aSet (hour / aJ.nute / HOODd) 

int. bourJ /• 0 to 23 •/ 

int. ainute7 /• 0 to 59 •/ 

int. IMCXl>Dd.7 /• 0 to 59 •/ 

DESCRIPTION 
This routine sets the the current time for the dosFs file system. All files 
created or modified will have this date in their directory entries. 

RETURNS 
OK, or ERROR if the time is invalid. 

SEE ALSO 
dosFsLib, dosFsDateSet<. ), dosFsDateTimelnstall( ) 
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NAME 
dosFsVolUnmount( ) - unmount a dosFs volume 

SYNOPSIS 
ftHW dod.VOllJ!mouDt. ('W'dpt:r) 

»e»_vm._DUC -..lptrJ /* poiatar to .al- tlMcriptor */ 

DESCRIPTION 
This routine is called when 1/0 operations on a volume are to be discontin­
ued. This is the preferred action prior to changing a removable disk. 

All buffered data for the volume is written to the device (if possible, with no 
error returned if data cannot be written), any open file descriptors are 
marked as obsolete, and the volume is marked as not currently mounted. 
When a subsequent 1/0 operation is initiated on the disk (e.g., during the 
next open()), the volume will be remounted automatically. 

Once file descriptors have been marked as obsolete, any attempt to use them 
for file operations will return an error. (An obsolete file descriptor may be 
freed by using close(). The call to close() will return an error, but the 
descriptor will in fact be freed.) File descriptors obtained by opening the 
entire volume (in raw mode) are not marked as obsolete. 

This routine may also be invoked by calling ioctl() with the FIOUN­
MOUNT function code. 

This routine must not be called from interrupt level. 

RETURNS 
OK, or ERROR, if the volume was not mounted. 

SEE ALSO 
dosFsLib, dosFsReadyChange( ) 
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libraries (1) dsm960Lib 

NAME 
dsm960Lib - Vx960/80960 disassembler 

SYNOPSIS 
dsm9601nst( ) - disassemble Intel i960 object code. 

int dsm960Inst (pMam, adrs, prtAdrs) 

DESCRIPTION 
This library has all the routines and data structures necessary to print i960 
object code in assembly language format. The programming interface is via 
dsm960Inst, which prints a single disassembled instruction. To disassemble 
from the shell, use the 1 command, which calls this library to do the actual 
work. See dbgLib for details. 

ADDRESS PRINTING ROUTINE 
Many of the operands to assembly language instructions are addresses. In 
order to allow the ability to print these symbolically, the call to dsm960Inst 
has, as a parameter, the address of a routine to call to print an address. 
When dsmLib needs to print an address as part of an operand field, it will 
call the supplied routine to do the actual printing. The routine should be 
declared as: 

VOID prtAddress (addr.ess) 
int addressf * address to print * 

When called, the routine should print the address on standard out (with 
printf or whatever) in whatever form, numeric or symbolic, that it desires. 
The routine used by 1, for instance, looks up the address in the system sym­
bol table and prints the symbol associated with it, if there is one. If not, it 
just prints the address as a hex number. 

If the prtAddress argument to dsmPrint is NULL, a default print routine is 
used, which just prints the address as a hex number. 

INCLUDE FILE 
dsmLib.h 
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NAME 
dsm960Inst( )- disassemble i960 object code. 

SYNOPSIS 
int dam960Inst (pMam, adrs, prtAdra) 

UINT32 
UINT32 
nJNCPTR 

*pMem1 

adrs1 
prtAdra1 

/* location to disassemble •/ 
/* preappend adrs for printing •/ 
/* adra printing function */ 

DESCRIPTION 
This routine is called to disassemble and print (on standard out) a single 
instruction. The function passed as parameter prtAddress will be used to 
print any operands which might be construed as addresses. This could be 
either a simple routine that just prints a number, or one that looks up the 
address in a symbol table. The disassembled instruction will be prepended 
with the address passed as a parameter. 

If prtAddress == 0, a default routine will be used that prints addresses as 
hex numbers. 

RETURNS 
The number of 32-bit words occupied by the instruction. 

SEE ALSO 
dsm960Lib 
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NAME 
errnoLib - error status library 

SYNOPSIS 
emioGet( } - get the error status value of the calling task 
emioOfI'askGet( ) - get the error status value of a specified task 
emioSet( } - set the error status value of the calling task 
emtoOfI'askSet( ) - set the error status value of a specified task 

int errnoGet () 
int errnoOfTaskGet (taskid) 
S'l'ATUS errnoSet (errorvalue) 
S'l'ATUS errnoOfTaskSet (taskid, errorvalue) 

DESCRIPTION 
This library contains routines for setting and examining the error status 
values of tasks and interrupts. Most Vx960 functions return ERROR when 
they detect an error, or NULL in the case of functions returning pointers. In 
addition, they set an error status that elaborates the nature of the error. 

This facility is compatible to the UNIX error status mechanism in which 
error status values are set in the global variable errno. However, in Vx960 
there are many task and interrupt contexts that share common memory 
space and therefore conflict in their use of this global variable. Vx960 
resolves this in two ways: 

(1) For tasks, Vx960 maintains the errno value for each context separately, 
and saves and restores the value of errno with every context switch. 
The value of ermo for a non-executing task is stored in the task's TCB. 
Thus, regardless of task context, code can always reference or modify 
errno directly. 

(2) For interrupt service routines, Vx960 saves and restores errno on the 
interrupt stack as part of the interrupt enter and exit code provided 
automatically with the intConnect(} facility. thus, interrupt service 
routines can also reference or modify errno directly. 

The errno facility is used throughout Vx960 for error reporting. In situations 
where a lower-level routine has generated an error, by convention, higher­
level routines propagate the same error status, leaving errno with the value 
set at the deepest level. Developers are encouraged to use the same 
mechanism for application modules where appropriate. 
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ERROR STATUS VALUES 
An error status is a 4-byte integer. By convention, the most significant two 
bytes are the module number, which indicates the module in which the error 
occurred. The lower two bytes indicate the specific error within that 
module. Module number 0 is reserved for UNIX error numbers so that 
values from the UNIX errno.h header file can be set and tested without 
modification. Module numbers 1-500 decimal are reserved for Vx960 
modules. These are defined in vwModNum.h. All other module numbers 
are available to applications. 

PRINTING ERROR STATUS VALUES 

1 - 64 

Vx960 can include a special symbol table called statSymTbl which 
printErrno( ) uses to print human-readable error messages. 

This table is created with the tool makeStatTbl in vw/bin. This tool reads all 
the .h files in a specified directory and generates a C-language file, which 
generates a symbol table when compiled. Each symbol consists of an error 
status value and its definition, which was obtained from the header file. 

For example, suppose the header file vw/h/myFile.h contains the line: 

ldefine S_myFile_ERROR_'rOO_MANY_COOKS Ox230003 

The table statSymTbl is created by first running: 

makeStat'l'bl vw/h >stat'l'bl.c 

This creates a file statTbl.c, which, when compiled, generates statSymTbl. 
The table is then linked in with Vx960. These steps are normally done 
automatically by the vw/config/all makefile. 

If the user now types from the Vx960 shell: 

-> prlntErrno Ox230003 

The printErrno( ) routine would respond: 

s_myFile_ERROR_'rOO_MANY_COOKS 

The makeStatTbl tool looks for error status lines of the form: 

ldefine s_xxx <n> 

where xxx is any string, and n is any number. All Vx960 status lines are of 
the form: 

ldefine s_thisFile_MEANINGFUL_ERROR_MESSAGE Oxnnnn 

where thisFile is the name of the module. 
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This facility is available to the user by adding header files with status lines 
of the appropriate forms and remaking Vx960. 

INCLUDE FILES 
The file vwModNum.h contains the module numbers for every Vx960 
module. The include file for each module contains the error numbers which 
that module can generate. 

SEE ALSO 
printErrno( ), makeStatTbl, Programmer's Guide: Basic OS 

NAME 
errnoGet( ) - get the error status value of the calling task 

SYNOPSIS 
int. errnoOet. () 

DESCRIPTION 
This routine gets the error status stored in errno. It is provided for compati­
bility with previous versions of Vx960 and simply accesses ernw directly. 

RETURNS 
The error status value contained in errno. 

SEE ALSO 
errnoLib, errnoSet( ), emioOfTaskGet() 

NAME 
errnoOfTaskGet( ) - get the error status value of a specified task 

SYNOPSIS 
int errnoOfTaskGet. (taskid) 

int taskid1 /* task ID, 0 meaiu current task */ 

DESCRIPTION 
This routine gets the error status most recently set for a specified task. U 
taskld is zero, the calling task is assumed, and the value currently in errno is 
returned 
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This routine is provided primarily for debugging purposes. Normally, tasks 
access errno directly to set and get their own error status values. 

RETURNS 
The error status of the specified task, or ERROR if the task does not exist. 

SEE ALSO 
errnolib, emzoSet( ), ermoGet() 

NAME 
emzoSet() - set the error status value of the calling task 

SYNOPSIS 
STAXUS errnoSet (errorvalue) 

int errorValue1 /* error status value to set */ 

DESCRIPTION 
This routine sets the errno variable with a specified error status. It is pro­
vided for compatibility with previous versions of Vx960 and simply accesses 
zrrno directly, 

RETURNS 
OK, or ERROR if the interrupt nest level is too deep. 

SEE ALSO 
errnolib, emtoGet( ), emtoOfTaskSet( ) 

NAME 
emzoOfTask.Set( ) - set the error status value of a specified task 

SYNOPSIS 
STAXUS errnoOfTaskSet (taskid, errorValue) 

int taskidJ /* task ID, 0 means current task */ 
int errorvalue1 /* error status value */ 

DESCRIPTION 
This routine sets the error status for a specified task. Ii taskld is zero, the cal­
ling task is assumed, and errno is set with the specified error status. 
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This routine is provided primarily for debugging purposes. Normally, tasks 
access errno directly to set and get theii: own error status values. 

RETURNS 
OK, or ERROR if the task does not exist. 

SEE ALSO 
ermoLib, em10Set( }, em100fTaskGet( ) 
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NAME 
etherLib - Ethernet raw I/ 0 routines and hooks 

SYNOPSIS 
etlterOutput( ) - send a packet on an Ethernet interface 
etlterlnputHookAdd( ) - add a routine to receive all Ethernet input packets 
etlterOutputHookAdd( ) - add a routine to receive all Ethernet output packets 
etlterAddrResolve() - resolve an Ethernet address for a given Internet address 

Si'AroS etherOutput (pif, pEtherHeader, pData, dat.aLength) 
Si'AroS etherinputHookAdd (input.Hook) 
STAroS etherOutputHookAdd (outputHook) 
Si'AroS etherAddrReaolve (pif, targetAddr, eHdr, numTries, numricka) 

DESCRIPTION 
This module provides utilities that give direct access to Ethernet packets. 
Raw packets can be output directly to an interface using etlterOutput( ). 
Incoming and outgoing packets can be examined or processed using the 
hooks etlterbzputHookAdd( ) and etlterOutputHookAdd( ). The input hook 
can be used to receive raw packets that are not part of any of the supported 
network protocols. The input and output hooks can also be used to build 
network monitoring and testing tools. 

Normally the network should be accessed through the higher level socket 
interface provided in sockLib. The routines in etherLib should rarely, if 
ever, be necessary for applications. 

CAVEAT 

1 - 68 

Most Vx960 network drivers, even if they are not truly Ethernet, are still 
accessible via these routines. These drivers include: 

-Backplane 
- Intel 82596 LAN coprocessor 
- CMC ENP-10 Ethernet 
- Excelan EXOS 202 and 302 Ethernet 
- LANCE (AMO 7990) Ethernet 
-National Semiconductor NIC Chip (DP8390) Ethernet 

However, the following Vx960 network drivers are not accessible via these 
routines: 

- Sun-3/E Ethernet 
- Integrated Solutions Ethernet 
-SLIP 
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SEE ALSO 
Programmer's Guide: Network 

NAME 
etlzerOutput( ) - send a packet on an Ethernet interface 

SYNOPSIS 
STAXUS etherOutput (pif, pEtherHeader, poata, data.Length) 

atruct ifnat *pif1 
•truct ather_header *pEtherHeader1 
char *pData1 
~t dataLength1 

DESCRIPTION 

/* interfaeia on which to send */ 

/* ethernet header to send */ 

/* data to send */ 
/* I of bytes of data to send */ 

This routine sends a packet on the specified Ethernet interface by calling the 
interface's output routine directly. 

The first argument plf is a pointer to a variable of type struct ifnet which con­
tains some useful information about the network interface. A routine 
named ifunit( ) can retrieve this pointer from the system in the following 
way: 

atruct ifnet *pifJ 

pif • ifunit ("lnO")I 

If ifunit( ) returns a non NULL pointer, it is a valid pointer to the named net­
work interface device structure of type struct ifnet. In the above example, plf 
points to the data structure that describes the first LANCE network interface 
device if ifu11it( ) is successful. 

The second argument pEtherHeader should contain a valid Ethernet address 
of the machine for which the message contained in the argument pData is 
intended. If the Ethernet address of this machine is fixed and well-known to 
the user, filling in the structure ether_header can be accomplished by using 
bcopy() to copy the six-byte Ethernet address into the ether_dhost field of 
the structure ether_ header. Alternatively, users can make use of the routine 
etlterAddrResolve( ) which will use ARP (Address Resolution Protocol) to 
resolve the Ethernet address for a given Internet Address. 
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RETURNS 
OK, or ERROR if the routine runs out of mbufs. 

SEE ALSO 
etherlib, etherAddrResolve() 

NAME 
etlterlnputHookAdd( ) - add a routine to receive all Ethernet input packets 

SYNOPSIS 
STATUS etherinputBookAdd (inputBook) 

FUNCPTR inputHook1 /* routine to receive ethernet input •/ 

DESCRIPTION 
This routine adds a hook routine that will be called for every Ethernet 
packet that is received. 

The calling sequence of the input hook routine is: 

BOOL inputaook (pif, buffer, length) 
atruct ifnet *pif1 /* ptr to interface packet was received on * 
char *buffer1 /* ptr to received packet * 
int length1 /* length of received packet * 

The hook routine should return TRUE if it has handled the input packet and 
no further action should be taken with it. It should return FALSE if it has 
not handled the input packet and normal processing (e.g., Internet) should 
take place. 

The packet is in a temporary buffer when the hook.rnutine is called~ This 
buff er will be reused upon return from the hook. If the hook routine needs 
to retain the input packet, it should copy it elsewhere. 

IMPLEMENTATION 
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A call to etherlnputHookRtn should be invoked in the receive routine of every 
network driver providing this service. For example: 

linclude "etherLib.h" 

xxxRecv () 

/* call input hook if any * 
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if ((etherinputBookRtn l• NULL) H 

(* etherinputBookRtn) (&la->la_if, (char *)eh, len)) 
{ 

return1 /* input hook haa already processed thia packet * 
} 

RETURNS 
OK (always). 

SEE ALSO 
etherlib 

NAME 
etlterOutputHook.Add() - add a routine to receive all Ethernet output pack­
ets 

SYNOPSIS 
Si'AXUS etherOutputBookAdd (outputHook) 

FUNCP'IR outputHook1 /* routine to receive ethernet output */ 

DESCRIPTION 
This routine adds a hook routine that will be called for every Ethernet 
packet that is transmitted. 

The calling sequence of the output hook routine is: 

BOOL outputHook (pif, buffer, length) 
atruct ifnet *pifJ /* ptr to interface packet will be aent on * 
char 

int 
•buffer1 /* ptr to packet to be transmitted 
length1 /* length cif packet to be transmitted 

* 
·• 

The hook is called immediately before transmission. The hook routine 
should return TRUE if it has handled the output packet and no further 
action should be taken with it. It should return FALSE if it has not handled 
the output packet and normal transmission should take place. 

The Ethernet packet data is in a temporary buffer when the hook routine is 
called. This buffer will be reused upon return from the hook. If the hook 
routine needs to retain the output packet, it should be copied elsewhere. 

IMPLEMENTATION 
A call to etherOutputHookRtn should be invoked in the transmit routine of 
every network driver providing this service. For example: 
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finclude •etherLib.h" 

xxxStartOUtput () 
/* call output hook if any * 
if ((etherOutputHookRtn I• HULL) H 

•l•• 

(* etheroutputHookRtn) (&la->la_if, bufO, len)) 
( 

/* output hook has already processed this packet * 
} 

RETURNS 
OK (always). 

SEE ALSO 

NAME 

ether lib 

etlterAddrResolve() - resolve an Ethernet address for a given Internet 
address 

SYNOPSIS 
S"rM.'US atherAddrResolve (pif, targetAddr, eHdr, nwitrries, num1'icks) 

atruct ifnet *pif; /* interface on which to aend ARP req •/ 
char •targetAddr, /* name or Internet address of target •/ 
char *eHdrJ /* where to return the ethernet addr */ 
int nwnTries; /* number of times to try ARP' ing */ 
int numricks; /* number of ticks between ARP' ing */ 

DESCRIPTION 
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This routine uses the ARP (Address Resolution Protocol) and internal ARP 
cache to resolve the Ethernet address of a machine that owns the Internet 
address given in targetAddr. 

The first argument plf is a pointer to a variable of type struct ifnet which 
identifies the network interface through which the ARP request messages 
are to be sent out. The routine ifu11it() is used to retrieve this pointer from 
the system in the following way: 

atruct ifnet *pif; 
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pif • ifunit ("lnO")J 

If ifu1tit() returns a non-NULL pointer, it is a valid pointer to the named net­
work interface device structure of type struct ifnet. In the above example, plf 
will be pointing to the data structure that describes the first LANCE net­
work interface device if ifu1tit() is successful. 

The six-byte Ethernet address is copied to eHdr, if the resolution of tar­
getAddr is successful. eHdr must point to a buffer of at least 6 bytes. 

RETURNS 
OK if the address is resolved successfully, or ERROR if eHdr is NULL, 
targetAddr is invalid, or address resolution is unsuccessful. 

SEE ALSO 
etherLib, etlzerOutput( ) 
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NAME 
exc960Lib - architecture-dependent exception handling: i960 

SYNOPSIS 
excVeclnit() - initialize exception/interrupt vectors 
exc111/0Sltow() - display exception information 
excNMIHookAdd( ) - add a hook routine to be called in the event of an NMI. 

S~A1'US exCVecinit () 
VOID excinfoShow (pExcinfo, caskid) 
FUNCPTR excNMIHookAdd (pHook) 

DESCRIPTION 

NAME 

This module contains the architecture-dependent portions of the exception 
handling facilities. See excLib for the portions that are architecture indepen­
dent. 

excVeclnit() - initialize exception/ip.terrupt vectors 

SYNOPSIS 
S~A1'US exCVecinit. () 

DESCRIPTION 
This routine sets all fault vectors to point to the appropriate default fault 
handler~. The i960 fau1t,tableis filled·~with a·default fault handler, and all 
non-reserved vectors in the i960 interrupt table are filled with a default inter­
rupt handler. 

WHEN TO CALL 
This routine is usually called from the system startup routine, usrlnit( ) in 
usrConfig, before interrupts are enabled. 

RETURNS 
OK (always). 

SEE ALSO 
exc960Lib 
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NAME 
exclnfoSTtow( ) - display exception information 

SYNOPSIS 
VOID excinfoShow (p!xcinfo, taskid) 

EXC_INFO *p!xcinfo1 
UINT32 taskid1 

DESCRIPTION 

.. . . 
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Display information associated with an interrupt or fault. 

SEE ALSO 
exc960Lib 

NAME 
excNMIHookAdd( ) - add a hook routine to be called in the event of an NMI. 

SYNOPSIS 
FUNCP'l'R excNMIBookAdd (pBook) 

FUNCP'l'R pBook1 /* pointer to hook routine •/ 

DESCRIPTION 
This routine adds a hook routine to be called in the event of a non-maskable 
interrupt. Note that only the 80960CA supports NMis. 

RETURNS 
pointer to previous hook routine.::-: 

SEE ALSO 
exc960Lib 
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NAME 
excLib - exception handling facilities 

SYNOPSIS 
exclnit( ) - initialize the exception handling package 
excHookAdd( )- specify a routine to be called with exceptions 
excTask( ) - handle task-level exceptions 

HATUS excinit () 
VOID excHookAdd (excepBook) 
VOID exc'l'aak () 

DESCRIPTION 
This module provides facilities for handling exceptions. It safely traps and 
reports exceptions caused by program errors in Vx960 tasks, and it reports 
occurrences of interrupts that are explicitly connected to other handlers. 

INITIALIZATION 
Initialization of excLib facilities is in two parts. First, the routine 
excVeclnit( ) is called to set all the i960 fault vectors to the default handlers 
provided by this module. Since this does not involve Vx960' kernel facilities, 
it is usually done early in the system start-up routine usrlnit() in the library 
usrConfig with interrupts disabled 

The rest of this package is initialized by calling exclnit( ), which spawns the 
exception support task, excTask( ), and creates the pipe used to communi­
cate with it. Since this initialization uses Vx960' kernel facilities and the pipe 
driver, it must be performed in the root task usrRoot() in the library 
usrConfig after the pipe driver has been installed 

Exceptions or uninitialized interrupts that occur after the vectors have been 
initialized by excVecinit, but before exclnit is called, cause a trap to the ROM 
monitor. 

NORMAL EXCEPTION HANDLING 
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When a program error generates an exception (such as divide by zero, or a 
bus or address error), the task that was executing when the error occurred is 
suspended, and a description of the exception is displayed on standard out­
put. The Vx960 kernel and other system tasks continue uninterrupted The 
suspended task can be examined with the usual Vx960 routines, including 
ti( ) for task information and tt( ) for a stack trace. It may be possible to fix 
the task and resume execution with tr( ). However, tasks aborted in this 
way are often unsalvageable and can be deleted with td( ). 
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When an interrupt that is not connected to a handler occurs, the default 
handler provided by this module displays a description of the interrupt on 
standard output. 

AQDITIONAL EXCEPTION HANDLING ROUTINE 
The routine excHookAdd() adds a routine that will be called when a 
hardware exception occurs. This routine is called at the end of normal 
exception handling. 

TASK-LEVEL SUPPORT 
The routine exclnit() spawns the task excTask() to perform special excep­
tion handling functions that need to be done at task level. Do not suspend, 
delete, or change the priority of excTask( ). 

DBGUB 

SIGLIB 

The facilities of excLib, including excTask( ), are used by dbgLib to support 
breakpoints, single-stepping, and additional exception handling functions. 

A higher level UNIX-compatible interface for hardware and software excep­
tions is provided by sigLib. If sigvec( ) is used to initialize the appropriate 
hardware exception/interrupt (e.g., BUS ERROR == SIGSEGV), excLib will 
use the signal mechanism instead. 

SEE ALSO 
dbglib, sigLib, intLib, Programmer's Guide: Debugging 

NAME 
exclnit( ) - initialize the exception handling package 

SYNOPSIS 
sm:rus excinit () 

DESCRIPTION 
This routine installs the exception handling facilities and spawns excTask( ), 
which handles exception handling functions that need to be done at task 
level. It also creates the message queue used to communicate with 
excTask( ). 

WHEN TO CALL 
Install the exception handling facilities as early as possible in system initiali­
zation in the root task usrRoot( ) in usrConfig. 
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RETURNS 
OK, or ERROR if a message queue cannot be created or excTask( ) cannot be 
spawned. 

SEE ALSO 
excLib,excTask() 

NAME 
excHook.Add( )- specify a routine to be called with exceptions 

SYNOPSIS 
VOID excHookAdd (excepHook) 

FUNCPTR excepHook1 /* routine to be called when exception• occur •/ 

DESCRIPTION 
This routine specifies a routine that will be called when hardware exceptions 
occur. This routine is called after normal exception handling, which 
includes suspending the task that incurred the error and displaying informa­
tion about the error. 

The exception handling routine should be declared as: 

VOID myHandler (task, vecNum, pEsf) 
int task1 /* id of offending task */ 
int vecNum1 
ESFO *pEsf1 

/* exception vector number */ 
/* pointer to exception stack frame */ 

where task is the ID of the' task that was running when the exception 
occurred. 

This facility is normally used by dbgLib( ) to activate its exception handling 
mechanism. If an application provides its own exception handler, it will 
supersede the dbglib mechanism. 

SEE ALSO 
exclib 
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NAME. 
excTask() - handle task-level exceptions 

SYNOPSIS 
VOID excTaak () 

DESCRIPTION 
This routine is spawned as a task by exclnit( ) to perform functions that can­
not be performed at interrupt or trap level. It has a priority of 0. Do not 
suspend, delete, or change the priority of this task. 

SEE ALSO 
excLib, exclnit( ) 
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NAME 
fioLib- formatted I/O library 

SYNOPSIS 
print/() - print a formatted string to standard output 
printErr( ) - print a formatted string to standard error 
fdprintf() - print a formatted string to a specified file descriptor 
sprint/() - put a formatted string in a specified buffer 
vprintf() - print a formatted string with a variable argument list to standard output 
vf dprintf( ) - print a formatted string with a variable argument list to a specified f d 
vsprintf( ) - put a formatted string with a variable argument list in a specified buffer 
fioFormatV( ) - convert a format string 
sscanf ( ) - obtain values for arguments from an ASCII string 
fioRead() - read a buffer 
fioRdString( ) - read a string from a file 

int printf (fmt, ••• ) 

int printErr (fmt, ••• ) 
int fdprintf (fd, fmt, ••• ) 
int aprintf (buffer, fmt, ••• ) 
int vprintf (fint, vaList) 
int vfdprintf (fd, fmt, vaList) 
int vsprintf (buffer, fmt, vaList) 
int fioFormatV (fint, vaLiat, outRoutine, outarg) 
int aacanf (str, fmt, ••• ) 
int fioRead (fd, buffer, maxbytes) 
int fioRdString (fd, string, maxbytes) 

DESCRIPTION 
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This library provides the basic formatting and scanning I/ 0 functions. It 
includes the ANSI-compliant print/() and scan/( ) family of functions. It 
also includes several utility routines. 

If the floating-point format specifications e, f, and g are to be used with 
these routines, the routine floatlnit( ) must be called first. If the 
INCLUDE_FLOATING_POINT option is defined in configAll.h, this is done 
by the root task usrRoot() in usrConfig.c. 

These routines do not use the buffered l/0 facilities provided by stdioLib. 
Thus, they can be invoked even if the buffered stdio package has not been 
included, and even if the calling task was not created with the VX_STDIO 
task option. This includes priutf( ), which in most UNIX systems is part of 
the buffered II 0 facilities. Because print/( ) is so common! y used, it has 
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been implemented as an unbuffered I/ 0 function. This allows minimal for­
matted 1/0 to be achieved without the overhead of the entire stclioLib pack-
age. See the manual entry for stdio Lib for more details. · 

SEE ALSO 
stcliolib, floatLib, Programmer's Guide: 1/0 System 

NAME 
printf( ) - print a formatted string to standard output 

SYNOPSIS 
int printf (fmt, ••• ) 

char •fmt1 /• format string for print */ 

DESCRIPTION 
This routine prints formatted strings to standard output. The string/mt con­
tains ordinary characters, which are copied to standard output, and conver­
sion specifications. The conversion specifications cause the arguments that 
follow ftnt to be converted and printed as part of the formatted string. The 
number of arguments is arbitrary, but they must correspond to the conver­
sion specifications in fmt. 

This routine is compatible with the ANSI specification for print/( ) formats. 

The format string contains normal ASCII text, which is passed as is, except 
for special conversion specifications of the following form: 

\<-><+><sp><l><O><n><.n><[hlL]>CdlilulolxlXlplclslblelflglnJ 

- Left-justify converted argument in its field. 

+ - Precede a signed conversion with a sign. 

sp - Precede a signed conversion with a sign, or with a blank if positive. 

# - Print the result in an alternate form. 

0 

n 
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- Fill leading spaces with zeros. 

- Minimum field width. If the converted argument is shorter than the 
field width, it will be padded on the left (or right if left-adjustment is 
indicated). If the field width is specified as "' instead of an integer, 
then the field width will be obtained from the next (integer) argument 
in sequence. Thus a field specification with an"' for field width con­
sumes an additional argument. 
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.n - Precision. For floating point formats, specifies the number of digits 
after the decimal point (f), or number of significant digits total (g). 
For strings (s), specifies the maximum number of characters to for­
mat. A precision can be specified as an • instead of an integer, in 
which case, the precision will be obtained from the next (integer) 
argument in sequence. Thus a field specification with an • for preci­
sion consumes an additional argument. 

[hlL] 
- Indicate that a corresponding da!a item is a short (h) or long (I or L} 

rather than an int. 

d - Convert the argument to signed decimal notation. 

i - Same as d. 

u - Convert the argument to unsigned decimal notation. 

o - Convert the argument to unsigned octal notation. 

x - Convert the argument to unsigned hexadecimal notation. 

X - Same as x but with upper case letters (A-F). 

p - Convert the argument to system-dependent "pointer' representation 
(in Vx960, same as x with leading "Ox''). 

c - Print a single-character argument. 

s - Print a string argument; characters are printed until a null or max-
imum field width is reached. 

b - Print a buffer argument; characters are printed until minimum field 
width is reached. 

e - Print afloat argument in· the style~".[-J°dddde+dd", where there is one 
digit b.~fore the decimal point· ·and the number after is equal to the 
precision specification for-.the . ..argµment. :When the precision is miss­
ing, six digits are prodn~dixlfipie£ed:ed;.·byuan-l; the argument is a 
double. · .. '.\ 

f - Print afloat argllinent inAhe s~yle:"Hpdchddd", where the number of 
ds after the decimal point is. equal to lhe iprecision specification for 

· the argument. If the precision is rriissmg,. six digits are given; if the 
precision is explicitly 0, no digits and no decimal point are printed. If 
preceded by an 1, the argument is a double. 

g - Convert a float to either e or f, whichever is more compact~ 

n - Store number of characters printed so far in the integer pointed to by 
the next argument in sequence. 
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RETURNS 
The number of characters output, or ERROR if there is an error in the out­
put. 

SEE ALSO 
fioLib, ANSI C specification for print/( ) formatting 

NAME 
printErr( ) - print a formatted string to standard error 

SYNOPSIS 
int printErr ( fmt, ••• ) 

char *fmtJ /* format string for print */ 

DESCRIPTION 
This routine is exactly like print/( ), except that it sends output to standard 
error. 

SEE ALSO 
fioLib, print/( ) 

NAME 
fdprintf() - print a formatted strfng!o:a,tspecified file descriptor· 

SYNOPSIS 
int fdprintf (fd, fmt, ••• ) 

int fdJ /* fd to which to print ; */ 
char *fmt1 /* format string for print */ 

DESCRIPTION 
This routine is exactly like print/( ), except that it sends its output to the 
specified fd rather than to standard output. 

SEE ALSO 
fioLib, print/( ) 
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NAME 
sprintf( ) - put a formatted string in a specified buffer 

SYNOPSIS 
int aprintf (buffer, fmt, ••• ) 

char *buffer1 /* buffer to receive decoded text */ 
char *fmtl /* fotmat string */ 

DESCRIPTION 
This routine is exactly like prilltf( ), except that it copies its output to buffer, 
rather than to standard output. The buffer is null-terminated. 

RETURNS 

NOTE 

The number of characters copied to buffer, not including null termination. 

This routine has changed to be ANSI compatible. Previous Vx960 versions 
of sprintf() returned the number of characters put into buffer including the 
null termination. The ANSI C standard specifies that the null character 
should not be included in the returned count. Thus, the return value will be 
one less than in previous versions. 

SEE ALSO 

NAME 

fioLib, print/() 

vprintf( ) - print a formatted string with a variable argument list to standard 
output 

SYNOPSIS 
int vprintf (fmt, vaLiat) 

char *fmt1 /* format atring for print */ 
va_list vaList1 /* optional. arguments to format */ 

DESCRIPTION 

1 - 84 

This routine is exactly like prilltf( ), except that it takes the variable argu­
ments to be formatted as a list of type va_list rather than as in-line argu­
ments. 
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SEE ALSO 

NAME 

fioLib, prilltf( ) 

v;;:dpritttf( ) - print a formatted string with a v~riabit Mgument list to a speci­
fied fd 

SYNOPSIS 
int vfdprintf (fd, fmt, vaList) 

int fd1 /* fd to which to print */ 
char *fmtJ /* format string for print */ 
va_liat vaList1 /* optional arguments to format •/ 

DESCRIPTION 
This routine is exactly like fdprintf( ), except that it takes the variable argu­
ments to be formatted as a list of type va _list rather than as in-line argu­
ments. 

SEE ALSO 

NAME 

fioLib, fdprintf() 

vsprintf() - put a formatted string with a variable argument list in ·a speci­
fied buffer 

SYNOPSIS 
int vsprintf (buffer, fmt, vaList) 

char •buffGrJ 
char *fmt; 
va_list vaList; 

DESCRIPTION 

/* buffer to receive decoded text */ 
/* format string */ 
/* optional arguments to format */ 

This routine is exactly like spritttf( ), except that it takes the variable argu­
ments to be formatted as a list of type va _list rather than as in-line argu­
ments. 
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SEE ALSO 
fioLib, sprint/() 

NAME 
fioFormatV( ) - convert a format string 

SYNOPSIS 
int fioFormatV (fmt., vaList, outRoutine, outarg) 

char *fmt.1 /* format atring */ 
va_list vaList1 /* pointer to liat of varargs liat */ 
FUNCPTR outRoutineJ /* routine to handle arga aa they're formatted */ 
int outarg1 /* argument to routine */ 

DESCRIPTION 
This routine is used by the print/( ) family of routines to handle the actual 
conversion of a format string. The first argument is a format string, as 
described in the entry for printf( ). The second argument is a variable argu­
ment list vaList that was previously established. 

As the format string is processed, the result will be passed to the output rou­
tine whose address is passed as the third parameter, outRoutine. This out­
put routine may output the result to a device, or put it in a buffer. In addi­
tion to the buffer and length to output, the fourth argument, outarg, will be 
passed through as the third parameter to the output routine. This parameter 
could be an fd, a buffer address, or any other value that can be passed in an 
"int". 

The output routine should be declared.as follows: ·<.,, 

STAXUS outRoutine 
char *buffer, 
int nchars1 
int outarg1 

(buffer, nchara,· outarg) 
/* buffer passed to routine I. 

/* length of buffer 
/* arbitrary argument paasedcto 
/* format routine 

*/ 
*/ 

. */ 
*/ 

The output routine should return OK if successful, or ERROR if unsuccess­
ful. 

RETURNS 
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The number of characters output, or ERROR if the output routine returned 
ERROR. 
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SEE ALSO 
fioLib 

NAME 

~!iitil@W:¥~ft~]@ 

'@wttillJlllw.wmt%ittiiitJJfat&a.1@&uma.®.MW 

sscanf( ) - obtain values for arguments from an ASCII string 

SYNOPSIS 
int ••canf (str, fmt, ••• ) 

char •atr1 /• atring to acan •/ 
char *fmt1 /• the format atring •/ 

DESCRIPTION 
This routine reads characters from the string str, interprets them according 
to format specifications in the string fmt, and assigns values to the argu­
ments. 

This routine is compatible with ANSl specification for sca11f() formats. 

The format string can contain white-space characters (space, tab, carriage 
return, newline, and form-feed), which are ignored, and ordinary characters 
(not % ). Ordinary characters are expected to match the next non-white­
space character in the string str. 

Conversion specifications are of the following form: 

[\<*><n><hll>CdlilulolxlxlclslalflglEIFIGIC···ll 

n 

hll 

d 

i 

u 

Rev: 29 Aug 91 

- Suppress assignment. If present, will c~use field to. be.scanned but:no;· 
assignment to arguments. 

An optional number specifying a maximum field width., . c. 

An optional character indicat}ng that the value convert~d is· td:.be< 
assigned to a short (h) or long (1) integer or a double'(!) precision float. 

- A decimal integer is expected in the input; the corresponding argu­
ment should be a pointer to an integer (short or long). 

- An integer is expected in the input. The input may be a decimal, hex, 
or octal character as determined by a leading prefix of "O" (octal) or 
"Ox' (hex). The corresponding argument should be a pointer to an 
integer (short or long). 

- A decimal integer is expected in the input; the corresponding argu­
ment should be a pointer to an unsigned integer (short or long). 
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o - An octal integer is expected in the input; the corresponding argument 
should be a pointer to an integer (short or long). 

x - A hexadecimal integer is expected in the input; the corresponding 
argument should be a pointer to an integer (short or long). 

c - A character is expected in the input; the corresponding argument 
should be a character pointer. If a field width is given, the argument 
should be an array. 

s - A character string is expected, delimited by white space, a field width 
specification, or an EOS; the corresponding argument should be a 
character pointer, pointing to a character array large enough to accept 
both the string and a terminating NULL, which will be added. 

[ ... ] - A character string is expected, delimited by any character not con­
tained in the bracketed string. The left bracket is followed by a set of 
characters and a right bracket. The characters between the brackets 
define a set of characters making up the string. If the first character is 
not a circumflex n, the input field is all characters until the first char­
acter not in the set between the brackets. If the first character after 
the left bracket is A, the input field is all characters until the first char­
acter which is in the remaining set of characters between the brackets. 
Ranges of the form "a-Z:' are allowed in the bracketed set. The spe­
cial characters A and ) can be included in the set by making them the 
first characters in it. The corresponding argument should be a char­
acter pointer, pointing to a character array large enough to accept 
both the string and a terminating NULL, which will be added. 

elflglEIFIG 
- A floating-point number is expected; the corresponding argument 

should be a pointer to a float, or double if there is a preceding 1. 

White-space characters in the string to be decoded are ignored, except 
insofar as they serve to delimit substrings to be decoded. Conversion 
proceeds until either it completes or something cannot be decoded accord­
ing to the format specification. Arguments for which a value cannot be 
decoded are left unchanged. · 

RETURNS 
The number of <irguments to which values have been successfully assigned. 

SEE ALSO 
fioLib, ANSI specification for scan/( ) conversions 
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Libraries (1) fioLib 

NAME 
fioRead( ) - read a buffer 

SYNOPSIS 
int fioRaad (fd, buffer, maxbytea) 

int fd1 /* file descriptor of file to read */ 

char •buffer, /* buffer to receive input */ 
int maxbytesJ /* maximum number of bytea to read */ 

DESCRIPTION 

NOTE 

This routine repeatedly calls the routine read() until maxbytes have been 
read into buffer. If EOF is reached, the number of bytes read will be less than 
maxbytes. 

In previous versions of Vx960 (4.0.2 and earlier), read() did not always 
return as many bytes as the user specified, even if there were sufficient bytes 
remaining in a file. Thus fioRead() was often used to make sure that a com­
plete buffer was read. As of 5.0, the definition of read( ) has been changed to 
be POSIX compliant, such that a complete buffer will be returned if there are 
sufficient bytes remaining in a file system fd. Some uses of fioRead() may 
therefore be unnecessary. However, fioRead( ) may still be useful for read­
ing from non-file-system fds, such as serial channels or network sockets, 
where read() may still return with a partially filled buffer. 

RETURNS 
The number of bytes read, or ERROR if there is an error during the read 
operation. 

SEE ALSO 
fioLib, read(} 

NAME 
fioRdString( ) - read a string from a file 

SYNOPSIS 
int fioRdString (fd, string, maxbytes) 

int fd' /* file descriptor of device to read */ 
char atring[]I /*buffer to receive input */ 
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int maxbyta•1 /* maximum number of character• t.o read •/ 

DESCRIPTION 
This routine puts a line of input into string. The specified input fd is read 
until maxbytes, an EOF, an EOS, or a newline character is reached. A newline 
character or EOF is replaced with EOS, unless maxbytes characters have been 
read. 

RETURNS 
The length of the string read, including the terminating EOS or EOF. 

SEE ALSO 
fioLib 
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NAME. 
floatLib - floating-point formatting and scanning library 

SYNOPSIS 
floatlnit() - initialize floating-point 1/0 support 

VOID floatinit () 

DESCRIPTION 
This library provides the floating-point II 0 formatting and scanning sup­
port routines. 

The floating-point formatting and scanning support routines are not directly 
callable but rather get connected to call-outs in the print/( ) and scan/( ) fam­
ily of functions in fioLib. This is done dynamically by the routine 
floatlnit() (called in usrRoot() in usrConfig.c) if the 
INCLUDE_FLOATING_POINT option is defined in configAll.h. If this 
option is omitted (i.e., floatlnit() is not called), floating-point format specifi­
cations in printf( ) and sscanf ( ) will not be supported. 

SEE ALSO 
fioLib() 

INCLUDE FILE floatLib.h 

NAME 
floatlnit( ) - initialize floating-point I/ 0 support 

SYNOPSIS 
VOID floatinit () 

DESCRIPTION 
This routine must be called if floating-point format specifications are to be 
supported by the print/() and scan/() family of routines. If 
INCLUDE_FLOATING_POINT has been defined in configAll.h, it is called 
by the root task, usrRoot( ), in usrConfig.c. 

RETURNS 
NIA 
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SEE ALSO 
float Lib 
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NAME 
fppALib - floating-point support assembly language routines 

SYNOPSIS 
fppSave( ) - save the floating-pointing context 
fppRestore( ) - restore the floating-point context 

VOID fppSava (pFpContaxt) 
VOID fppRaatora (pFpContaxt) 

DESCRIPTION 
This library contains routines to support the 8096058 and 80960KB floating­
point. The routinesfppSave() andfppRestore() save and restore all the task 
floating-point context information. 

Higher-level access mechanisms are found in fppLib. 

SEE ALSO 
fppLib 
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NAME 
fpplib - floating-point support library 

SYNOPSIS 
fppTaskRegsSltow() - display the floating-point registers of a task 
fppTaskRegsGet() - get the floating-point registers from a task TCB 
fppTaskRegsSet() - set the floating-point registers of a task 
fppProbe( ) - probe for the presence of a floating-point support 

VOID fppinit () 
VOID fppTaskRegsShow (task) 
STATUS fppTaskRegsGet (task, fpregs, pFpcr, pFpsr, pFpiar) 
STATUS fppTaskRegsSet (task, fpregs, fpcr, fpsr, fpiar) 
STATUS fppProbe () 

DESCRIPTION 
This library provides a low-level interface to the floating point for 80960KB 
and 80960SB. The routines fppTaskRegsSlww( ), fppTaskRegsSet( ), and 
fppTaskRegsGet( ) inspect and set floating point registers on a per task 
basis. The routine fppProbe( ) checks for the presence of the 80960KB or 
80960SB. With the exception of fppProbe( ), the higher level facilities in 
dbgLib and usrlib should be used instead of these routines. 

VX_FP _TASK OPTION 
Saving and restoring floating-point registers adds to the context switch time 
of a task. Therefore, floating-point registers are not saved and restored for 
every task. Only those tasks spawned with the task option VX _ FP _TASK 
will have floating-point registers saved and restored. 

NOTE: If a task does any floating-point operations, it must be spawned 
with VX FP TASK 

INTERRUPT LEVEL 
Floating-point registers are not saved and restored for interrupt service rou­
tines connected with intConnect( ). However, if necessary, an interrupt ser­
vice routine can save and restore floating-point registers by calling routines 
in fppALlb. See the manual entry for intConnect( ) for more information. 

SEE ALSO 
fppALib, intConnect() 
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NAME 
fppTaskRegsSlzow( ) - display the floating-point registers of a task 

SYNOPSIS 
VOID fpp'rukRegsShow (task) 

int t.aak1 /* task to print regiat.en for */ 

DESCRIPTION 
This routine displays the contents of the floating-point registers for task in 
the following format: 

fpO • 

fpl -
fp2 -
fp3 -

If the floating-point registers are not supported, nothing is printed. 

RETURNS 
NIA 

SEE ALSO 
fppLib 

NAME 
fppTaskRegsGet( ) - get the floating-point registers from a task TCB 

SYNOPSIS 
STA!L'US fpp'raskR.egsGet (task) 

int task1 /* task to get info about */ 
fpp~ask.RegsGet(task, pRegs) 
REG_SET *pRega 

DESCRIPTION 
This routine copies the floating-point registers of a task into the REG_SET 
structure. The floating-point registers are copied in an array containing four 
80-bit registers. 
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NOTE 
This routine only works well if task is not the calling task. If a task tries to 
discover its own registers, the values will be stale (i.e., leftover from the last 
task switch). 

RETURNS 
O~ or ERROR if there is no floating~point support 

SEE ALSO 
fpp Lib, fppTaskRegsSet( ) 

NAME 
fppTask.RegsSet( )- set the floating-point registers of a task 

SYNOPSIS 
SrArUS fpv,raakRegsSet (task, pRegs) 

REG_SET *pRegs1 

DESCRIPTION 
This routine loads the specified values into the specified task TCB. The four 
80-bit registers are copied. 

RETURNS 
O~ or ERROR if there is no floating-point support 

SEE ALSO 
fppLib, fppTaskRegsGet() 

NAME 
fppProbe( ) - probe for the presence of floating-point support 

SYNOPSIS 
STA1'US fppProbe () 

DESCRIPTION 
This routine reports which library the current code has linked with. 
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IMPLEMENTATION 
When the Vx960 kernel is built, it is lin.1<.ed with appropriate libraries for the 
target processor. This routine reports whether the library had the ability to 
use hardware floating point. Software floating point can always be used. 

The probe is only performed the first time this routine is called. The result is 
stored in a static and returned on subsequent calls without actually probing. 

RETURNS 
OK if the floating-point support is present, otherwise ERROR. 

SEE ALSO 
fppLib 
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NAME 
ftp Lib- ARPA File Transfer Protocol library 

SYNOPSIS 
ftpCommand( ) - send an FfP command and get the reply 
ftpXfer( )- initiate a transfer via FTP 
ftpReplyGet( ) - get an FTP command reply 
ftpHookup( ) - get a control connection to the FfP server on a specified host 
ftp Login( ) - log in to a remote FTP server 
ftpDataConnlnit( )- initialize an FTP data connection 
ftpDataConnGet( ) - get a completed FTP data connection 

int ftpCcmnand (ctrlSock, fmt, argl, arg2, ar!iJJ, ar114, argS, ar!iJ6) 
s~ ftpXfer (hoat, user, paaswd, acct, end, dirname, filename, ••• 
int ftpReplyGet (ctrlSock, expectaof) 
int ftpBookup (hoat) 
S'rA1'US ftpLogiD (ctrlSock, uaer, paaswd, account) 
int ftpDataConninit (ctrlSock) 
int ftpDataConnGet (dataSock) 

DESCRIPTION 
This library provides facilities for transferring files to and from a host via 
File Transfer Protocol (FTP). This library implements only the "client" side 
of the Ff P facilities. 

FTP IN VXWORKS 
Vx960 provides an II 0 driver, netDrv, that allows transparent access to 
remote files via standard l/O system calls. The FTP facilities of ftpLib are 
primarily used by netDrv to access remote files. Thus for most purposes, 
familiarity with ftp Lib is not necessary. 

~i HIGH-LEVEL INTERFACE 
The routines ftpXfer( ) and ftpReplyGet( ) provide the highest level of direct 
interface to FTP. The routine ftpXfer( ) connects to a specified remote FfP 
server, logs in under a specified user name, and initiates a specified data 
transfer command. The routine ftpReplyGet( ) receives control reply mes­
sages sent by the remote FTP server in response to the commands sent. 

LOW-LEVEL INTERFACE 

1 - 98 

The routines ftpHookup( ), ftpLogin( ), ftpDataConnlnit( ), 
ftpDataConnGet( ), and ftpCommand() provide the primitives necessary to 
create and use control and data connections to remote FTP servers. The fol­
lowing example shows how to use these low-level routines. It implements 
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roughly the same function as ftpXfer( ). 

char *boat, *user, *paarwd, •ccct, *dirname, *filename1 
ht. ctrlSock • ERRORJ 
ht. dataSock • ERRORJ 

U ( ( (atrlSock • ftpHookup (hoat.)) - DROR) 11 
(ft.pLog'iD (ctrlSock, user, pasawd, acct) - ERROR) 11 
(ftpComvond (atrlSock, •npB x·) ·- l"rP_COMPLETE) 11 
(ftpCODMnd (ctrlSock, •om h•, clirname) l• nP_COMPLETE) II 
((dat.aSock • ftpDataConninit (ctrlSock)) - ERROR) 11 
(ftpCoamand (ctrlSocJc, •RE'rR h•, filename) l• rw_PRELIM) 11 
((dataSock • ftpDataConnGet (dataSock)) - ERROR)) 

{ 
/* an. error occurred1 close any open sockets and return * 

if (ctrlSocJc 1• ERROR) 

aloH (ctrlSoc:k) J 

if (dataSock I• l:P.ROR) 

aloH (dataSock)J 

return (ERROR)J 

} 

INCLUDE FILE 
ftpLib.h 

SEE ALSO 
net Orv 

NAME 
ftpCommand( ) - send an FTP command and get the reply 

SYNOPSIS 
int ftpCnnnvmd (ctrlSock, fmt, argl, arg2, arg3, arg4, argS, arg6) 

int ctrlSockJ /* fd of control connection socket */ 
char *fmtJ /* format string of c:cmnand to send */ 
int arglJ /* argument.a to format strinq •/ 

int arg2J 

int arg31 
int· arg4J 

int argSJ 

int &rg6J 

Rev: 29 Aug 91 Intel 1 • 99 

... ·.· . 

. 1 ~: "C ' 



Vx960 5.0 - Reference Manual 

DESCRIPTION 
This routine sends the specified command on the specified socket, which 
should be a control connection to a remote FTP server. The command is 
specified as a string in prinif( ) format with up to 6 arguments. 

After the command is sent, ftpCommand( ) waits for the reply from the 
remote server. The FTP reply code is returned in the same way as in 
ftpReplyGet( ). 

EXAMPLE 
ft.peoam•nd (ct.rlSock, •nPB 1•)1 /* imaga-t.ype x£er * 
ftpeoamand (ctrlSock, •s'l'OR h•, filenama)1 /* init file write* 

RETURNS 
1 = FTP_ PRELIM (positive preliminary) 
2 = FTP_ COMPLETE (positive completion) 
3 = FTP_ CONTINUE (positive intermediat_e) 
4 = FfP_TRANSIENT (transient negative completion) 
5 =FTP _ERROR (permanent negative completion) 

ERROR if read/write error or unexpected EOF. 

SEE ALSO 
JtpLib,ftpReplyGet() 

NAME 
ftpXfer( ) - initiate a transfer via FTP 

SYNOPSIS 
Sl'AroS ftpXfer (host, user, passwd, acct, cmd, dirname, filename, 

char *host1 
char •u11er1 
char *pa&swdJ 
char •acct1 
char *cmdJ 
char *dirname1 
char *filename1 
int *pCtrlSockJ 
int *pDataSOCkJ 

1 • 100 Intel 

pCtrlSock, pDataSock) 
/* name of server host */ 
/* user name with which to login to host. */ 
/* password with which to login to host */ 
/* account with which to login to host */ 
/* conmand to send to host.*/ 
/* directory t.o 'cd' to before sending coamand */ 
/* filename to send with CCXllDBnd */ 
I• where to return control socket fd */ 
/* where to return data socket fd, 
* (NULL - don't. open data connection) */ 
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DESCRIPTION 
This routine initiates a transfer via a remote FTP server in the following 
order: 

(1) Establishes a connection to the FTP server on the specified host. 

(2) Logs in with the specified user name, password, and account, as neces­
sary for the particular host. 

(3) Sets the transfer type to image by sending the command "TYPE I". 

(4) Changes to the specified directory by sending the command "CWD 
dirnami'. 

(5) Sends the specified transfer command with the specified filename as 
an argument, and establishs a data connection. Typical transfer com­
mands are "STOR %s", to write to a remote file, or "RETR 3s", to read 
a remote file. 

The resulting control and data connection fds are returned via pCtrlSock and 
pDataSock, respectively. 

After calling this routine, the data can be read or written to the remote 
server by reading or writing on the fd returned in pDataSock. When all 
incoming data has been read (as indicated by an EOF when reading the data 
socket) and/or all outgoing data has been written, the data socket fd should 
be closed. The routine ftpReplyGet( ) should then be called to receive the 
final reply on the control socket, after which the control socket should be 
closed. 

If the FTP command does not involve data transfer (i.e., file delete or 
rename), pDataSock should be NULL, in which case no data connection will 
be established. 

EXAMPLE 
The following code fragment reads the file "/usr/fred/myfile'' from the 
host "server'', logged in as user "fred", with password "magic" and no 
account name. 

int ctrlSockJ 
int dataSockJ 
char buf [512], 

int DByt.eaJ 

if (ftpXfer (•aerver•, •frad•, •magic•, ••, 
•JUi:TR \a~, •tusr/fred•, •myfile•, 
r.ctrlSock, r.dataSock) - ERROR) 

retUJ:11 (ERROR) J 

wile ((DByt.ea • read (dataSock, buf, aiseof (buf))) > 0) 
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RETURNS 

{ 

) 

cloM (dataSock) I 

if (nByt•• < 0) 

•tat.WI • DRORJ 

I• read error? * 

if (ft.pRaplyQet (ctrlSock) ·- ftP_COIG'LBD) 
•tat.WI • ER.RORI 

if (ftpCaraland (ctrlSock, •gu1~·) I• l'TP_caG'LB'l.'11:) 

•tat.WI • ER.RORI 

cloM (ctrlSock) I 

.- ... · 

OK, or ERROR if any socket cannot be created or if a connection cannot be 
made. 

SEE ALSO 
ftp Lib, ftpReplyGet( ) 

DESCRIPTION 
This rqutine gets a command reply on :the specified_itOl)ttptsocket.,: All the 
lines of a reply are read (multi-line replies are itj"dicated with, the- continua­
tion character "-" as the fourth character of all but the last line). 

The three-digit reply code from the first line is saved and interpreted. The 
left-most digit of the reply code identifies the type of code (see RETURNS 
below). 

1. 102 

The callers error status is set to the complete three-digit reply code (see the 
manual entry for errnoGet( )). If the reply code indicates an error, the entire 
reply is printed on standard error. 
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If an EOF is encountered on the specified control socket, but no EOF was 
expected (expecteof ==FALSE), then ERROR is returned. 

RETURNS 
1 =FTP _PRELIM (positive preliminary) 
2 = FTP_ COMPLETE (positive completion) 
3 = FTP_ CONTINUE (positive intermediate) 
4 = FTP_ TRANSIENT (transient negative completion) 
5 =FTP _ERROR (permanent negative completion) 

ERROR if there is a read/write error or an unexpected EOF. 

SEE ALSO 
ftp Lib 

NAME 
ftpHookup( ) - get a control connection to the FTP server on a specified host 

SYNOPSIS 
int ftpHookup (host) 

char *host1 /* server host name or inet address */ 

DESCRIPTION 
This routine establishes a control connection to the FTP server on the speci­
fied host. This is the first step in interacting with ·a remote FFP·server at the>. · 
lowest level. (For a higher level interaction with a remote FTP server, see 
the manual entry for ftpXfer( ).) ' . 

RETURNS 
The fd of the control socket, or ERROR if the Internet address or·~tHe: lio's·t · ,·,,: '· :· 
name is invalid, if a socket could not be created, or if a connectioifcould·not.., · · 
be made. · 

SEE ALSO 
ftp Lib, ftp Login(), ftpXfer() 
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NAME 
ftplogin( ) - log in to a remote FTP server 

SYNOPSIS 
Smro& ftpI.ogiD (ctrlSock, user, passwd, account) 

int ctr1Sock1 /* fd of control socket on which to logi.A */ 
char *user1 /* user name with which to logi.A to boat */ 
char *paa8Wd1 /* password with which to logi.A to bost. */ 
char *account.1 /*account. with which to login to.host. */ 

DESCRIPTION 
This routine logs into a remote server with the specified user name, pass­
word, and account name, as required by the specific remote host. This is 
typically the next step after callingftpHookup() in interacting with a remote 
FTP server at the lowest level. (For a higher level interaction with a remote 
FTP server, see the manual entry for ftpX/er( )). 

RETURNS 
OK, or ERROR if the routine is unable to log in. 

SEE ALSO 
ftpLib,ftpHookup( ),ftpX/er() 

NAME 
ftpDataConnlnit( ) - initialize an FTP data connection 

SYNOPSIS 
int. ft.pDat.aConninit. (ctrlSock) 

int. ctrlSocl'J /* fd of associated control llOCket. *I 

DESCRIPTION 
This routine sets up the client side of a data connection for the specified con­
trol connection. It creates the data port, informs the remote FTP server of 
the data port address, and listens on that data port. The server will then 
connect to this data port in response to a subsequent data-transfer com­
mand sent on the control connection (see the manual entry for 
ftpCommand( )). 

This routine must be called before the data-transfer command is sent; 
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otherwise, the server's connect may fail. 

This routine is called after ftpHookup( ) and ftpLogin( ) to establish a con­
nection with a remote FTP server at the lowest level. (For a higher level 
interaction with a remote FTP server, see ftpXfer( ).) 

RETURNS 
The fd of the data socket created, or ERROR. 

SEE ALSO 
ftp Lib, ftpHookup( ), ftp Login( ), ftpCommand( ), ftpXfer( ) 

NAME 
ftpDataConnGet( )- get a completed FTP data connection 

SYNOPSIS 
int ftpDataConnGet (dataSock) 

int dataSocltJ /* fd of data socket on which to await connection */ 

DESCRIPTION 
This routine completes a data connection initiated by a call to 
ftpDataConnlnit( ). It waits for a connection on the specified socket from 
the remote FTP server. The specified socket should be the one returned by 
ftpDataConnlnit( ). The connection is established on a new socket, whose 
fd is returned as the result of this function. The original socket, specified in 
the argument to this routine, is closed. 

Usually this routine is called after ftpDataConnlnit() andftpCommand() to 
initiate a data transfer from/ to the remote FTP server. 

RETURNS 
The fd of the new data socket, or ERROR if the connection failed 

SEE ALSO 
ftp Lib, ftpDataConnlnit( ), ftpCommand() 
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NAME 
ftpdLib- ARPA File Transfer Protocol server 

SYNOPSIS 
ftpdTask( ) - FTP server daemon task 
ftpdlnit() - initialize the FTP server task 
ftpdDelete( ) - clean up and finalize the FTP server task 

STATUS ftpd'l'ask () 
STATUS ftpdinit (atackSize) 
VOID ftpdDelete () 

DESCRIPTION 

1 - 106 

This library provides File Transfer Protocol (FTP) service to allow an FTP 
client to store and retrieve files to and from the Vx960 target. The FTP is 
defined in Requests For Comments (RFC) document 959 and this library 
implements an extented subset of this specification. This implementation of 
the FTP server understands the following FTP requests: 

USER - Verify user name 

PASS - Verify password for the user 

QUIT - Quit the session 

LIST - List out contents of a directory · 

NLST - List out contents of a directory using concise format 

RETR - Retrieve a file 

STOR - Store a file 

CWD - Change Worlsing Directory ':::~ 1/v'ork~n~ (Ji .. :c·. 

TYPE - Change the data representation type · · 

PORT - Change the port number 

PWD · - Get the name of current working directory 

STRU - Change file structure settings 

MODE - Change file transfer mode 

ALLO - Reserver sufficient storage 

ACCT - Identify the user's account 

PASV - Make the server listen on a port for data connection 

NOOP - Do nothing 
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The FrP server is initialized by calling ftpdlnit( ). This will create a new 
task, ftpdTask( ). The ftpdTask( ) will manage multiple Ff P client connec­
tions, thus it is possible to have multiple FfP sessions running at the same 
time. For each session, a server task is spawned (ftpdWorkTask) to service the 
client. 

The FrP server is shut down by calling ftpdDelete( ). This will reclaim all 
resources allocated by the FrP servers and cleanly terminate all FfP server 
processes. 

Note that this implementation supports all commands suggested by RFC-
959 for a minimal FrP server implementation and also several additional 
commands. 

SEE ALSO 
ftp Lib, netDrv, RFC-959 File Transfer Protocol 

NAME 
ftpdTask( ) - Ff P server daemon task 

SYNOPSIS 
STArUS ftpdTaak () 

DESCRIPTION 
This routine processes incoming FTP client requests by spawning a new FTP 
work task for each connection that is set up. 

RETURNS 
OK, or ERROR when the task terminates with errors due to socket r~Iait.edcro!'S;-~fo-
1/ 0 problems, lack of resources, or task creation· failure. · · ': .. ~ ·' . · · 

SEE ALSO 
ftpdLib 
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NAME 
ftpdlnit{) - initialize the Ff P server task 

SYNOPSIS 
STA1'US ftpdinit (stackSiza) 

int stackSiza1 /• stack size for the ftpdl'uk */ 

DESCRIPTION 
This routine will spawn a new FTP server task if one does not already exist. 
If an existing FTP server task is running already, ftpdlnit() will simply 
return without creating a new task. It will simply report whether a new Ff P 
task was successfully spawned. An argument stackSize can be specified to 
change the default stack size for the FTP server task. The default size is set 
in the global variable ftpdWorkTaskStackSize. 

RETURNS 
OK if a new FTP task is created successfully, ERROR otherwise. 

SEE ALSO 
ftpdLib 

NAME 
ftpdDelete( } - clean up and finalize the Ff P server task 

SYNOPSIS 
VOID ftpd.Delete () 

DESCRIPTION 
This routine finalizes and deletes the main FTP server task ftpdTask( ), 
cleans up all active sessions spawned by it, and reclaims all resources used 
by each active slot in the active session list. All sockets associated with Ff P 
services will be closed, and all memory dynamically allocated will be freed. 

RETURNS 
NIA 

SEE ALSO 
ftpdLib 
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NAME 
hostLib - host table subroutine library 

SYNOPSIS 
hostTbllnit( ) - initialize the network host table 
hostAdd() - add a host to the host table 
hostDelete( ) - delete a host from the host table. 
hostGetByName( ) - look up a host in the host table by its name. 
liostGetByAddr( ) - look up a host in the host table by its Internet address 
hostSJiow() - display the host table 
setliostname() - set the symbolic name of this machine 
getliosbzame( ) - get the symbolic name of this machine 

VOID hoat'l'blinit () 
S'IMUS hostAdd (hostName, hostAddr) 
STArUS hostDelete (name, addr) 
int hoatGetByName (name) 
STArUS hoatGetByAddr (addr, name) 
VOID hostShow () 
int aethostname (name, nameLen) 
int gethostname (name, nameLen) 

DESCRIPTION 
This module provides rq.utines to store and access the network host data­
base. The host table contains information regarding the known hosts on the 
local network. The host table (displayed with ltostSTtow()) contains the 
Internet address, the official host name, and aliases. 

By convention, network addresses are specified in a dot (" .") notation. The 
library inetLib contains Internet address manipulation routines. Host 
names, and aliases, may contain any printable character. 

SEE ALSO 
inetLib, Programmer's Guide: Network 
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NAME 
hostTbllnit( ) - initialize the network host table 

SYNOPSIS 
VOID hoaU'blinit () 

DESCRIPTION 
This routine initializes the host list data structure used by routines 
throughout this module. It should be called by usrRoot( ) in usrConfig.c, 
before any other routines in this module. 

SEE ALSO 
hostlib, usrConfig 

NAME 
hostAdd{ ) - add a host to the host table 

SYNOPSIS 
S'l'AroS hostAdd (hostName, hostAddr) 

char *hostNama1 /* host nama· */ 
char *hostAddrJ /* host addresa in atandard internet format */ 

DESCRIPTION 
This routine adds a host name to the local host table. This must be called 
before sockets on the remote host are opened, or before files on the remote' 
host are accessed via netDrv or nfsDrv. · . ' · 

The host table has one entry per Internet address. f14ore than one name may 
be used for an address. Additional host names are added as aliases. 

EXAMPLE 

l - 110 

-> hostAdd "vxhost", "90.2" 
-> hoatshow 
hostn.ama 

localhost 
yuba 

vxhoat 

inet addresa 

121.0.0.1 
90.0.0.3 
90.0.0.2 

aliasea 

value • 12288 • Ox3000 • _bzero + Ox18 
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RETURNS 
OK, or ERROR if the host table is full, the host name is already entered, 
there is an invalid Internet address, or the routine runs out of memory. 

SEE ALSO 
hostLib, netDrv, nfsDrv 

NAME 
hostDelete( ) - delete a host from the host table. 

SYNOPSIS 
SrA!I'US hostoelete (name, addr) 

char *name1 /* host name or alias */ 
char *•ddr1 /* host address in standard internet format */ 

DESCRIPTION 
This routine deletes a host name from the local host table. The host entry is 
deleted if host name is used as name. The alias of the host name is deleted if 
the alias is used as name. 

RETURNS 
OK, or ERROR if the host is unknown. 

SEE ALSO 
host Lib 

NAME 
hostGetByName( ) - look up a host in:. the host table by its name. 

SYNOPSIS 
int bostaetByName (name) 

char *nama1 /* name of host */ 

DESCRIPTION 
This routine returns the Internet address of a host that has been added to the 
host table by hostAdd( ). 
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RETURNS 
. The Internet address (as an integer), or ERROR if the host is unknown. 

SEE ALSO 
hostLib 

NAME 
hostGetByAddr( ) - look up a host in the host table by its Internet address 

SYNOPSIS 
svaoos bo•tOetsyAddr (addr, name) 

int addrJ /* inet address of host */ 
char *nameJ /* buffer to hold the n.am8 */ 

DESCRIPTION 
This. routine finds the host name by its Internet address and puts it in name 
which should be preallocated with (MAXHOSTNAMELEN + 1) bytes of 
memory. The buffer name is null-terminated unless insufficient space is pro­
vided. 

RETURNS 
O~ or ERROR if the host is unknown. 

WARNING 
The routine hostGetByAddr( ) does not look for aliases. Host names are lim­
ited to MAXHOSTN AMELEN (from hostLib.h) characters, currently 64. 

SEE ALSO 
hostLib, hostGetByName( ) 

NAME 
hostSltow() - display the host table 

SYNOPSIS 
VOID ho•tSbow () 
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DESCRIPTION 
This routine prints a list of remote hosts along with their Internet addresse:; 
and aliases. 

RETURNS 
NIA 

SEE ALSO 
hostLib, hostA.dd() 

NAME 
setltostname( )- set the symbolic name of this machine 

SYNOPSIS 
int aathoatname (name, nameLen) 

char *nam&J /* machine name •/ 
int nmneI..en1 /* length of name */ 

DESCRIPTION 
This routine sets the target machine's symbolic name which can be used for 
identification. 

SEE ALSO 
host Lib 

NAME 
gethostname( )- get the symbolic name of this machine 

SYNOPSIS 
int gethoatname (name, nameLen) 

char *nam&J 

int nameI.en1 

DESCRIPTION 
This routine gets the target machine's symbolic name which can be used for 
identification. 
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NAME 
ifLib - network interface library 

SYNOPSIS 
if AddrSet() - set an interface address for a network interface 
if AddrGet( ) - get the Internet address of a network interface 
ifBroadcastSet( ) - set the broadcast address for a network interface 
ifBroadcastCet( ) - get the broadcast address for a network interface 
ifDstAddrSet( ) - define an address for the other end of a point-to-point link 
ifDstAddrGet( ) - get the Internet address of a point-to-point peer 
ifMaskSet() - define a subnet for a network interface 
ifMaskGet() - get the subnet mask for a network interface 
ifFlagChange() - change the network interface flags 
ifFlagSet( ) - specify the flags for a network interface 
ifFlagGet( ) - get the network interface flags 
ifMetricSet( ) - specify a network interface hop count 
ifMetricGet() - get the metric for a network interface 
ifRouteDelete() - delete routes associated with a network interface 
t'funit( ) - map an interface name to an interface structure pointer 

STATUS ifAddrSet (interfaceName, interfaceAddress) 
STATUS ifAddrGet (interfaceName, interfaceAddress) 
STATUS ifBroadcastSet (interfaceName, broadcastAddress) 
STATUS ifBroadcastGet (interfaceName, broadcastAddress) 
STATUS ifDstAddrSet (interfaceName, dstAddress) 
STATUS ifDstAddrGet (interfaceName, dstAddress) 
STATUS ifMaskSet (interfaceName, .netMask) 
STATUS ifMaskGet (interfaceName, -netMask) 
STATUS ifFlagChange (interfaceNa!!ie·, .flags, on) 
STATUS ifFlagSet (interfaceName, -flags) 
STATUS ifFlagGet (interfaceName, 'flags) 
STATUS ifMetricSet (lnterfaceName; metric) 
STATUS ifMetricGet (interfaceName, pMetric) 
int ifRouteDelete (ifName, unit) 
atruct ifnet *ifunit(name) 

DESCRIPTION 
This library contains routines to configure the network interface parameters. 
Generally, each routine corresponds to one of the functions of the UNIX 
command ifconfig. 
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SEE ALSO 

NAME 

hostLib, Programmer's Guide: Network UNIX man ifconfig(S), Stevens section 
6.11 

if AddrSet( ) - set an interface address for a network interface 

SYNOPSIS 
STA%US ifAddrSet (interfaceName, interfaceAddress) 

char *interfaceName1 /* name of interface to configure */ 
char •interfaceA.ddress1 /* Internet address to assign to interface */ 

DESCRIPTION 
This routine assigns an Internet address to a specified network interface. 
The Internet address can be a host name or a standard Internet address for­
mat (e.g., 90.0.0.4). If a host name is specified, it should already have been 
added to the host table with liostAdd( ). 

RETURNS 
O~ or ERROR if the interface cannot be set. 

SEE ALSO 
ifLib, if AddrGet( ), ifDstAddrSet( ), ifDstAddrGet( ) 

NAME 
if AddrGet( ) - get the Internet address of a network interface 

SYNOPSIS 
s~ ifAddrGet (interfaceName, interfaceAddress) 

char *interfaceNama1 /* name of interface */ 
char •interfaceA.ddress1 /* buffer for Internet addreH */ 

DESCRIPTION 
This routine gets the Internet address of a specified network interface and 
copies it to interfaceA.ddress. 
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RETURNS 
OK or ERROR 

SEE ALSO 
iflib, if AddrSet( ), ifDstAddrSet( ), ifDstAddrGet( ) 

NAME 
ifBroadcastSet( ) - set the broadcast address for a network interface 

SYNOPSIS 
S'rA1'US ifBroadcast.Set (interfaceName, broadcast.Address) 

char *interfaceName1 /* name of interface to assign */ 
char *broadcast.Address 1 /* broadcast addre&B to assign to interface *I 

DESCRIPTION 

NOTE 

This routine assigns a broadcast address for the specified network interface. 
The broadcast address must be a string in standard Internet address format 
(e.g., 90.0.0.0). 

An interface's default broadcast address is its Internet address with a host 
part of all ones (e.g., 90.255.255.255). This conforms to current ARP A specifi­
cations. However, some older systems use an Internet address with a host 
part of all zeros as the broadcast address. 

Vx960 automatically accepts a host part of all zeros as a broadcast address, 
in addition to the default or specified broadcast address. But if Vx960 is to 
broadcast to older systems using a host part of all zeros as the broadcast 
address, this routine should be used to change the broadcast address of the 
interface. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, ifBroadcastGet( ) 
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NAME 
ifBroadcastGet( ) - get the broadcast address for a network interface 

SYNOPSIS 
6~ ifBroadcastGet (interfaceNama, broadcast:AddreH) 

char •interfaceNamaJ /* name of interface */ 
char •broadcastAddresa1 /* buffer for broadcast addreH */ 

DESCRIPTION 
This routine gets the broadcast address for a specified network interface. 
The broadcast address is copied to the buffer broadcastAddress. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, ifBroadcastSet() 

NAME 
ifDstAddrSet( ) - define an address for the other end of a point-to-point link 

SYNOPSIS 
S~ATUS ifDstAddrSet (interfaceName, dstAddress) 

char •interfaceNam&J /* name of interface to configure */ 
char *dstAddress1 /* Internet address to assign to destination */ 

DESCRIPTION 
This routine assigns the Internet address of a machine connected to the 
opposite end of a point-to-point network connection, such as a SLIP connec­
tion. Inherently, point-to-point connection-oriented protocols such as SLIP 
require that addresses for both ends of a connection be specified. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, if AddrSet( ), ifDstAddrGet( ) 
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NAME 
ifDstAddrGet( ) - get the Internet address of a point-to-point peer 

SYNOPSIS 
S~ ifDatAddJ:Get (interfaceName, dat.AddreH) 

char •interfaceNama1 /* name of interface */ 
char *dat.Addre••I /* buffer for deatination addreaa */ 

DESCRIPTION 
This routine gets the Internet address of a machine connected to the oppo­
site end of a point-to-point network connection. The Internet address is 
copied to the buffer dstAddress. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, ifDstAddrSet( ), ifAddrGet( ) 

NAME 
ifMaskSet( ) - define a subnet for a network interface 

SYNOPSIS 
S'l'A1'US ifMaskSet (interfaceName,' netMask) _,,,, _,, 

char •interfaceName1 /*name of: interface for which to aet mask*/ 
int netMask1 /* aubnet'mask (e.g~ OxffOOOOOO) •/ 

DESCRIPTION 
This routine allocates additjonal bi.ts tothe-,network portion of an Internet 
address. The network portion is ·specified with a mask that must contain 
ones in all positions that are to be .interpreted as the network portion. This 
includes all the bits that are normally interpreted as the network portion for 
the given class of address, plus the bits to be added. Note that all bits must 
be contiguous. 

In order to correctly interpret the address, a subnet mask should be set for 
an interface prior to setting the Internet address of the interface with the 
routine ifAddrSet( ). 
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RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, i/AddrSet() 

NAME 
ifMaskGet( ) - get the subnet mask for a network interface 

SYNOPSIS 
S~ ifMaskGet (interfaceName, netMask) 

char *interfaceName1 /* name of interface */ 
int *netMask1 /* buffer for •ubn•t maak */ 

DESCRIPTION 
This routine gets the subnet mask for a specified network interface. The 
subnet mask is copied to the buffer netMask. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, if AddrGet( ), ifFlagGet( ) 

NAME . 
ifFlagChange( )- change the network interface flags 

SYNOPSIS 
S~ ifFlagChange (interfaceName, flag•, on) 

char •interfaceNama1 /* name of the network interface •/ 
int flags1 /* the flag to be changed •/ 
B00L ODJ /* ~urn on, FALSE-tum off */ 

DESCRIPTION 
This routine changes the flags for the specified network interfaces. If the 
parameter on is TRUE, the specified flags are turned on; otherwise, they are 
turned off. The routines ifFlagGet( ) and ifFlagSet( ) are called to do the 
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actual work. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, if AddrSet( ), ifMaskSet( ), ifFlagSet( ), ifFlagGet( ) 

NAME 
ifFlagSet( ) - specify the flags for a network interface 

SYNOPSIS 
SrAXUS ifFlagSet (interfaceName, flags) 

char •interfaceNameJ /* name of t.he network interface */ 

int flags1 /* network flag• */ 

DESCRIPTION 
This routine changes the flags for a given network interface. Any combina­
tion of the following flags can be specified: 

NOTE 

IFF_UP (Ox1) 
!FF _DEBUG (Ox4) 
IFF_LOOPBACK (Ox8) 
IFF _NOTRAILERS (Ox20) 
IFF _PROMISC (Ox100) 
IFF_ALU{ULTI (Ox200) 
IFF_NOARP (Ox80) 

The following flags can only be set at interface initialization time. Specify­
ing these flags will not change any settings in the interface data structure. 

RETURNS 

IFF _POINTOPOINT (OxlO) 
IFF _NOTRAILERS (Ox20) 
IFF_RUNNING (Ox40) 

OK or ERROR. 

SEE ALSO 
ifl..ib, ifFlagChange( ), ifFlagGet() 
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NAME 
ifFlagGet( ) - get the network interface flags 

SYNOPSIS 
s~ ifrlagGet (int.erfaceNama, flags) 

char •interfaceName1 /* name of th• network interface */ 
int *flags1 /* network fl&11• returned here */ 

DESCRIPTION 
This routine gets the flags for a specified network interface. The flags are 
copied to the buff er flags. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, ifFlagSet( ) 

NAME 
ifMetricSet( ) - specify a network interface hop count 

SYNOPSIS 
S'rA1'US ifMetricSet (interfaceName, metric) 

char *interfaceName1 /* name of the network interface */ 
int metric1 '. /* metric for this interface •/ 

DESCRIPTION 
This routine configures:metric for a network interface from the host machine 
to the destination network. This ·information is used primarily by the IP 
routing algorithm to compute the relative distance for a collection of hosts 
connected to each interface.· For example, a higher metric for SLIP interfaces 
can be specified to discourage routing a packet to slower serial line connec­
tions. Note that when metric is zero, the IP routing algorithm will allow 
directly sending a packet whose IP network address is not necessarily the 
same as the local network address. 

RETURNS 
OK or ERROR. 
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SEE ALSO 
ifLib, ifMetricGet( ) 

NAME 
ifMetricGet( )- get the metric for a network interface 

SYNOPSIS 
S'rAroS ifMatricGet (interfaceName, pMetric) 

char *interfaceName1 /* name of the network interface */ 
int *pMetric1 /* returned interface'• metric */ 

DESCRIPTION 
This routine retrieves the metric for a specified network interface. The 
metric is copied to the buffer pMetric. 

RETURNS 
OK or ERROR. 

SEE ALSO 
ifLib, ifMetricSet( ) 

NAME "· · .. 
ifRouteDelete() - delete routes as"S'dtmited)Witrra·:netw'ork interface··' , ···"· 

SYNOPSIS · · 
int ifRouteDeleta (ifName, unit)J .,,.._ 

char *ifName1 /* name of the interface */ 

int unit1 /* unit number for thi• interface */ 

DESCRIPTION 
This routine deletes all routes that are associated with the specified inter­
face. 

RETURNS 
The number of routes deleted, or ERROR if an interface is not specified. 
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SEE ALSO 
iflib 

NAME 
iftmit( )- map an interface name to an interface structure pointer 

SYNOPSIS 
•truct ifnet *ifunit(name) 

char *name1 

DESCRIPTION 
This routine returns a pointer to a network. interface structure for name or 
NULL if no such interface exists. For example: 

•truct ifnet *pif J 

pif • ifunit ("eiO")J 

plf points to the data structure that describes the first network interface dev­
ice if lnO is mapped successfully. 

RETURNS 
A pointer to the interface structure, or NULL if an interface is not found. 

INCLUDE 
etherlib.h 

SEE ALSO 
iflib, etherLib 
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NAME 
if _bp - Vx960 & SunOS backplane driver 

SYNOPSIS 
bpattach( ) - attach the bp interface to the network 
bplnit( ) - initialize the backplane anchor 
bpSltow( ) - show information about the backplane network 

S"rA1'US bpattach (unit, pAnchor, procNum, intType, intArgl, intArg2, intArg3) 
S'rArUS bpinit (pAnchor, pMem, memSize, taaOK) 
VOID bpShow (bpNama, aero) 

DESCRIPTION 
This module implements the Vx960 backplane network driver. The back­
plane driver allows several CPUs to communicate via shared memory. Usu­
ally, the first CPU to boot in a card cage is considered the backplane master. 
This CPU has either dual-ported memory or an additional memory board 
which all other CPUs can access. Each CPU must have some way to be 
interrupted by another CPU and to be able interrupt all other CPUs. There 
are three interrupt types: polling, mailboxes, VMEbus interrupts. Polling is 
used when there are no hardware interrupts; each CPU spawns a polling 
task to manage transfers. Mailbox interrupts are the preferred method 
because they do not require an interrupt level. Using VMEbus interrupts is 
much better than polling but may ;require hardware jumpers. 

There are three user-callable routines: bplnit( ), bpattaclt( ), and bpSltow( ). 
The backplane master, usually processor 0, must initialize the backplane 
memory and structures by first calling bplnit( ). Once the backplane has 
been initialized, all processors can be attached via bpattacli( ). Usually, 
bplnit() and bpattaclt( ) are called automatically in usrConfig when back­
plane parameters are specified in the boot line. 

The bpSltow( ) routine is provided as a diagnostic aid to show all the CPUs 
configured on a backplane. 

MEMORY LAYOUT 
The following diagram shows the memory layout of a backplane network. 
All pointers in shared memory are relative to the start of shared memory, 
since dual-ported memory may appear in different places for different 
CPUs. 
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------------- law address (anchor) 
I ready Yalue I 1234567 
I hoa...-...beat I increment• !/He 
I pointer to bp header I 
I watchdog I for backplane muter CPU 

the backplane header may be contiguous or 
allocated elsewhere on the master CPU 

-------- backplane header 
backplane header I 1234567 

num CPU• I unused 
ethernet address I ( 6 bytes) 

pointer to free ring I 
---------------1 
----------------1 cpu descriptor 

active I true/false 
processor number I 0-NCPU 

unit I 0-NBP 
pointer to input ring I 
interrupt type I POLL MAILBOX BUS 
interrupt argl I none addr space level 
interrupt arg2 I none address vector 
interrupt arg3 I none value none 

1----------------1 
repeated MAXCPU times 

1-------------------1 I free ring I contains pointers to buffer nodes 

l--~~-------------1 I input ring 1 I contains pointers to buffer nod.ea 

1----------------1 
1---------------....; I 
I input ring n ; I 
1--------------~ 1--------
1------------------'. I buffer node 1 
I address, length ;1 
1-------------------....:1 I data buffer 1 I 
1----------------------1 
1------------------1 buffer node m 
I address, length I 
1----------------------1 I data buffer m I 
----------------------- high address 
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SEE ALSO 
Programmer's Guide: Network 

NAME 
bpattaclz( ) - attach the bp interface to the network 

SYNOPSIS 
STATUS bpattach (unit, pAnchor, procNWll, int'l'ype, intArgl, intArg2, int:Arg3) 

int unitJ /* backplane unit number */ 
char *pAnchor1 /* bus pointer to bp anchor */ 
int procNumJ /* processor number in backplane */ 
int intType1 /* interrupt types poll, bu•, mailbox */ 
int intArgl1 /* as per interrupt type */ 
int intArg21 /* as per interrupt type •/ 
int intArg31 /* as per interrupt type •/ 

DESCRIPTION 
This routine makes the bp interface available by filling in the network inter­
face record. The system will initialize the interface when it is ready to accept 
packets. 

RETURN 
OK or ERROR. 

SEE ALSO 

NAME 

if b - p 

bplnit( ) - initialize the backplane anchor 

SYNOPSIS 
STATUS bpinit (pAnchor, pMem, memSize, tasOK) 

char *pAnchor1 /* backplane anchor addres• */ 

~===::~*:~-::·:lt1rm~t~w1t~1;l%~l~tt:~t:~ 
<·::;:;:;:~;:;:;::~:::=:::::::{:;~ 

~~~~~$;~i~t~i~ill 

char *pMemJ /* start·of backplane •hared memory, !lONE=alloc •/ 
int memSizeJ /* num bytes in bp shared memory, O-OxlOOOOO •/ 
BOOL t.asOKJ /* TRUE • hardware can do teat-and-•et */ 
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DESCRIPTION 
This routine initializes the backplane anchor. Typically, the pAnclwr and 
pMem parameters both point to the same block of shared memory. If the 
first processor is dual-porting its memory, then, by convention, the anchor is 
at Ox600 (only 16 bytes are required) and the start of memory pMem is 
dynamically allocated by using the value NONE (-1). Memory size ranges 
from a minimum of 64K to a comfortable 512K, although this may be larger. 
The tasOK parameter is provided for CPUs (e.g., Sun-3) that do not support 
the test-and-set instruction. If any test-and-set deficient CPUs are in the sys­
tem, then all CPUs must use the software "test-and-set". 

RETURNS 
OK, or ERROR if data structures cannot be set up, or memory is insufficient. 

SEE ALSO 
if_bp 

NAME 
bpShow( ) - show information about the backplane network 

SYNOPSIS 
VOID bpShaW (bpNama, sero) 

char *bpNama1 /* backplane interface name (NULL - "bpO") */ 
BOOL ••ro1 /* TRUE • sap total• */ 

DESCRIPTION 

1 - 128 

This routine shows information about the different CPUs configured in the 
backplane network. It also prints error statistics (and zeros). 

-> bpShow 
Anchor at Ox800000 
heartbeat• 705, header at Ox800010, free pkt•• 237. 

cpu int. tn>e argl arg2 argl queued pkt.s rd index 

0 poll OxO OxO OxO 0 27 

1 poll OxO OxO OxO 0 11 
2 bu.-int. Oxl Oxc9 OxO 0 9 
3 mbox-2 Ox2d Ox8000 OxO 0 1 

input. packet.• • 192 output. packets • 164 
output. error• • 0 colliaion• • 0 
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RETURNS 
NIA 

SEE ALSO 
if_bp 

Rev: 29 Aug 91 
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NAME 
if_enp-CMC ENP 10/L Ethernet interface driver 

SYNOPSIS 
enpattach() - attach the enp interface to the network 

S'l:Ai'US enpattach (unit, addr, ivec, ilevel) 

DESCRIPTION 
This module implements the CMC ENP 10/L network interface driver. 
There is one user-callable routine, enpattach( ). 

NAME 
enpattach( )- attach the enp interface to the network 

SYNOPSIS 
B~ enpatt.ach (unit., addr, ivec, ilevel) 

int unit1 /* unit. number */ 

char *addr1 /* address of en.p's shared memory */ 
int ivec1 /* interrupt. vector t.o connect to */ 

i.ilt ilevel1 /* interrupt level */ 

DESCRIPTION 
This routine attaches an enp interface to the.netwO.l'~ if the' device 'exists. The 
system will initialize the ~rtterfacewhett1itiiH·~adyr.truiecz~packets. ,.:~- , i; · 

RETURNS 
OK or ERROR. 

SEE ALSO 
if _enp, ifLib, netShow 
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NAME 
if_ex - Excelan EXOS 201/202/302 Ethernet interface driver 

SYNOPSIS 
exattach() - attach the ex interface to the network 

S'rAroS exatt.ach (unit, devAdrs, ivac, ilevel) 

DESCRIPTION 
This module implements the Excelan EXOS 201/202/302 Ethernet interface 
driver. There is one user-callable routine, exattach( ). 

NAME 
exattach() - attach the ex interface to the network 

SYNOPSIS 
S'rAroS exattach (unit, devAdrs, ivec, ilevel) 

int unit1 /* logical number of this interface */ 
char *davAdra1 /* bus address */ 
int ivec1 /* interrupt vector */ 
int ilevel1 /* interrupt level */ 

DESCRIPTION 
This routine attaches an ex Ethernet interface to' the network.if. the: ii:i.ter.face'-< : · ~ 
exists. The routine makes the interface "available by filling ihethet'fi-e~~aii."1.bie• 
interface record. The system wiU·initlalize the:"interfat:e}Whem. it.ii&~eai!f-!to 4.he· i1l!.·~ 
accept packets. · · 

RETURNS 
OK or ERROR. 

SEE ALSO 
if_ex, ifLib, netShow 
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NAME 
if_In- LANCE Ethernet interface driver 

SYNOPSIS 
lnattach( ) - attach the ln interface to the network . 

S'rArUS lnattach (unit, davAdra, ivac::, ilaval, memAdr•, lllmlSbe, mamWidth, ••• 

DESCRIPTION 

NAME 

This module implements the LANCE Ethernet interface driver. There is one 
user-callable routine, lnattach( ). 

lnattach() - attach the ln interface to the network 

SYNOPSIS 
SV.XUS lnattach (unit, 

int unit1 
char *devAdra1 
int ivac1 
int ileval1 
char *mamAdra1 
ULONG memSize1 
int ID8Dlffidth1 
DOOL usaPadclingJ 
int bufSi&eJ 

devAdrs, ivec, ilevel, memAd.r•, memSize, menffidth, 
usePadcliug, bufSize) 
/* unit number */ 
/* LANCE i/o addras• */ 

/* interrupt vector */ 
/* interrupt level */ 
/* address of memory pool (-1 - malloc: it) */ 
/* only used if memory pool is NO'r mallocad */ 
/* byte-width of data (-1 - any width) */ 
/* use padding when accessing RAP? */ 

/* size of a buffer iD the LANCS ring */ 

DESCRIPTION 

1 • 132 

This routine attaches an ln Ethernet interface to the network if the interface 
exists. The routine makes the interface available by filling in the network 
interface record. The system will initialize the interface when it is ready to 
accept packets. 

The memA.drs parameter specifies the location of the interface memory pool; 
if NONE, the memory pool will be malloc'ed. 

The memWidth parameter sets the memory pool's data port width (in bytes); 
if NONE, any data width will be used. The bu/Size parameter specifies the 
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size of a buffer in the LANCE ring; if zero, the default value of LN_BUFSIZE 
is used. If memWidth is NONE and bufSize is LN_BUFSIZE, the driver may 
attempt to loan out buffers for increased network performance. 

The usePadding parameter should be set to TRUE if the board maps RAP on 
a 4-byte instead of a 2-byte boundary (e.g., the Tadpole TP32V). 

RETURNS 

BUGS 

OK or ERROR. 

To zero out LANCE data structures, this routine uses bzero( ), which ignores 
the memWidth specification and may use any size data access to write to 
memory. 

SEE ALSO 
if_ln, iflib 
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NAM_E 
if_sl - serial line IP (SLIP) network interface driver 

SYNOPSIS 
sliplnit( ) - initialize the SLIP interface 
slipBaudSt'-t() - set the baud rate for a SLIP interface 
slattach() - attach a SLIP interface to the network 
slipDelete( ) - delete a SLIP interface 

STAroS aliplnit (unit, devHmna, myAddr, peerAddr, baud) 
STAroS alipBaudSat (unit, baud) 
STAroS alattach (unit, fd) 
STAroS alipDelete (unit) 

DESCRIPTION 
This module implements the Vx960 Serial Line IP (SLIP) network driver. 
The SLIP driver allows Vx960 to talk to other machines over serial connec­
tions by encapsulating IP packets into streams of bytes suitable for serial 
transmission. 

USER-CALLABLE ROUTINES 
SLIP devices are initialized using sliplnit( ), specifying the Internet address 
for both sides of the SLIP point-to-point link and the name of the tty device 
on the local host. It calls slattach() to attach the SLIP interface to the net­
work. The slipDelete() routine deletes a specified SLIP interface. 

LINK-LEVEL PROTOCOL 

1 - 134 

SLIP is a simple protocol that uses four token characters to delimit each 
packet: 

- END (0300) 
- ESC (0333) 
- TRANS_ END (0334) 
- TRANS_ ESC (0335) 

END is used to denote the end of an IP packet. The ESC (not to be confused 
with ASCII ESC) is used to circumvent potential occurrences of the END 
character within a packet as well as the ESC character itself. When an END 
character is to be embedded within a packet, SLIP will send a sequence of 
"ESC TRANS_END" instead, to avoid confusion between a SLIP-specific 
END and actual data whose value is the END character. To send ESC char­
acter itself, "ESC TRANS_ESC" is used. . 

On the receiving side of the connection, SLIP uses the opposite actions to 
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decode the SLIP packets. Whenever END character is received, SLIP will 
assume a full IP packet has been received and send it up to the IP layer. 

IMPLEMENTATION 
The write side of a SLIP connection is an independent task. Each SLIP inter­
face will have its own output task that will send SLIP packets over a particu­
lar tty device channel. Whenever a packet is ready to be sent out, the SLIP 
driver will activate this task by giving a semaphore. When the semaphore is 
available, the output task will perform packetization (as explained above) 

· and write the packet to the tty device. 

The receiving side is implemented as a "hook'' into the tty driver. A tty 
ioctl( ) request FIOPROTOHOOK informs the tty driver to call the SLIP 
interrupt routine every time a character is received from a serial port. By 
tracking the number of characters and watching for the END character, the 
number of calls to read() and context switching time have been reduced. 
The SLIP interrupt routine will queue a call to the SLIP read routine only 
when it knows that a packet is ready in the tty driver's ring buffer. The SLIP 
read routine will read a whole SLIP packet at a time and process it according 
to the SLIP framing rules. When a full IP packet is decoded out of SLIP 
packet, it is queued to IP's input queue. 

SEE ALSO 
tylib, John Romkey: RFC-1055, entitled A Nonstandard for Transmission of IP 
Datagrams Over Serial Lines: SLIP 

ACKNOWLEDGEMENT 

NAME 

This program is based on the original work done by Rick Adams of Center 
for Seismic Studies and Chris Torek of University of Maryland. 

sliplnit( ) - initialize the SLIP interface 

SYNOPSIS 
S~ alipIDit. (unit., devHama, myAddr, pearAddr, baud) 

int. unit.1 /* SLIP device unit. number (0 - NSLIP-1) */ 
char *devNama1 /* name of the tty device to be initialized */ 
char *myAddr1 /* address of the SLIP interface */ 
char *peerAddr1 /* address of the remote peer SLIP interface */ 
int baud1 /* baud rate for this SLIP device */ 

/* 0 -- don't sat baud rate */ 
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DESCRIPTION 
This routine initializes a SLIP device. Its parameters specify the name of the 
tty device and the Internet addresses of both sides of the SLIP point-to-point 
lin~ i.e., the local and remote sides of the serial line connection. 

The Internet ·address of the local side of the connection is specified in 
myAddr and the name of its tty device is specified in devName. The Internet 
address of the remote side is specified in peerAddr. If baud is not zero, the 
baud rate will be the specified value; otherwise, the default baud rate will be 
the rate set by the tty driver. The unit parameter specifies the SLIP device 
unit number. Up to NSLIP (20) units may be created. 

For example, the following call initializes a SLIP device, using the console's 
second port, where the Internet address of the local host is 192.10.1.1 and a 
the address of the remote host is 192.10.1.2. The baud rate will be the default 
rate for /tyCo/1. 

alipinit (01 "/tyCo/1", "192.10.1.1", "192.10.1.2", O)J 

RETURNS 
OK, or ERROR if the device cannot be opened, memory is insufficient, or the 
route is invalid. 

SEE ALSO 
if_sl 

NAME 
slipBaudSet( )- set the baud rate for a SLIP interface 

SYNOPSIS 
STA1'US alipBaudSet (unit, baud) 

int unit1 /* SLIP device unit number */ 

int baud1 /* baud rate */ 

DESCRIPTION 
This routine adjusts the baud rate of a tty device attached to a SLIP interface. 
It provides a way to modify the baud rate of a tty device being used as a 
SLIP interface. 

RETURNS 
OK, or ERROR if the unit number is invalid or not initialized. 
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if_sl 

NAME 
slattach() - attach a SLIP interface to the network 

SYNOPSIS 
STATUS •lattach (unit, fd) 

int unit1 /* SLIP device unit number •/ 

Libraries cl> if_ sl 

int fd1 /* file descriptor of tty device for SLIP interface •/ 

DESCRIPTION 
This routine attaches an sl Ethernet interface to the network. It is usually 
called by sliplnit( ). It inserts a pointer to the SLIP interface data structure 
into a linked list of available network interfaces. 

RETURNS 
OK or ERROR. 

SEE ALSO 
if sl 

NAME 
slipDelete( ) - delete a SLIP interface 

SYNOPSIS 
STATUS •lipDelete (unit) 

int unit1 , ... SLIP unit number •/ 

DESCRIPTION 
This routine resets a specified SLIP interface. It detaches the tty from the sl 
unit and deletes the specified SLIP interface from the list of network inter­
faces. For example, the following call will delete the first SLIP interface from 
the list of network interfaces: 

slipDelate (0)1 
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RETURNS 
OK, or ERROR if the unit number is invalid or uninitialized. 

SEE ALSO 
if_sl 
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NAME 
inetLib - Internet address manipulation routines 

SYNOPSIS 
inet_addr() - convert a dot notation Internet address to a long integer 
inet_lnao/( )- get the local address (host number) from the Internet address 
inet_makeaddr_b( )- form an Internet address from the network and host numbers 
inet_makeaddr() - form an Internet address from the network and host numbers 
inet_neto/( )- return the network number from an Internet address 
inet_netof _string() - extract the network address in dot notation 
inet_network( )- convert an Internet network number from a string to an address 
inet_ntoa_b( )- convert network dot notation address to ASCII 
inet_ntoa( )- convert network dot notation address to ASCII 

u_long inet_addr (inetString) 
int inet_lnaof (inetAddress) 
VOID inet_makeaddr_b (netAddr, hostAddr, pinetAddr) 
•truct in_addr inet_makeaddr (netAddr, host.Addr) 
int inat_netof (!net.Address) 
VOID inet_netof_string (inatString, natstring) 
u_long inat_network (inetString) 
VOID inat_ntoa_b (!net.Address, pString) 
char *inet_ntoa (inatAddress) 

DESCRIPTION 
The library inetLib provides routines for manipulating Internet addresses, 
including the UNIX BSD 4.3 "inet_" routines. It includes routines for con­
verting between character.,addr;esses in Internet standard dot notation and 
integer addresses, routinestfe:r.:extratting the network and host portions out 
of an Internet address, atid. routines for constructing Internet addresses 
given the network and host address parts. · 

All Internet addresses are returned in network order (bytes ordered from left 
to right). All network numbers and local address parts are returned as 
machine format integer values. 

INTERNET ADDRESSES 
Internet addresses are typically specified in dot notation or as a 4-byte 
number. Values specified using the dot notation take one of the following 
forms: 

a.b.c.d 
a.b.c 
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a.b 
a 

When four parts are specified, each is interpreted as a byte of data and 
assigned, from left to right, to the four bytes of an Internet address. Note 
that when an Internet address is viewed as a 32-bit integer quantity on any 
i960 family machine, the bytes referred to above appear as "a.b.c.d" are 
ordered from right to left. 

When a three-part address is specified, the last part is interpreted as a 16-bit 
quantity and placed in the right-most two bytes of the network address. 
This makes the three-part address format convenient for specifying Class B 
network addresses as "128.net.host". 

When a two-part address is supplied, the last part is interpreted as a 24-bit 
quantity and placed in the right-most three bytes of the network address. 
This makes the two-part address format convenient for specifying Class A 
network addresses as "net.host". 

When only one part is given, the value is stored directly in the network 
address without any byte rearrangement. 

All numbers supplied as parts in a dot notation may be decimal, octal, or 
hexadecimal, as specified in the C language. That is, a leading Ox or OX 
implies hexadecimal; otherwise, a leading 0 implies octal. With no leading 0, 
the number is interpreted as decimal 

INCLUDE FILES 
inetLib.h, in.h 

SEE ALSO 

NAME 

UNIX BSD 4.3 documentation for inet(3N), Programmer's Guide: Network 
Stevens, Section 6.5 

inet_addr() - convert a dot notation Internet address to a long integer 

SYNOPSIS 
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u_lontJ inet_addr (inetString) 
char •inetstring1 
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DESCRIPTION 
This routine interprets an Internet address. All the network library routines 
call this routine to interpret entries in the data bases which are expected to 
be an address. The value returned is in network order. 

EXAMPLE 
inet_acldr <•go.0.0.2·>1 

Returns Ox5a000002 on a big-endian machine. Returns Ox200005a on a little­
endian machine like the i960 microprocessor. 

RETURNS 
The Internet address, or ERROR. 

SEE ALSO 
inetLib, Programmer's Guide: Network 

NAME 
inet_lnaof( )- get the local address (host number) from the Internet address 

SYNOPSIS 
int inat_lnaof (inetAddress) 

int inatAddress1 /* inet address from which to extract local portion */ 

DESCRIPTION 
This routine returns the local network address portion of an Internet 
address. The routine handles class A, B, and C network number formats. 

EXAMPLE 
inet_lnaof (Ox5a0000002)J 

returns 2 on a big-endian machine. Returns Ox5a on little-endian machine 
like the i960 microprocessor. 

RETURNS 
The local address portion of inetAddress. 

SEE ALSO 
inetLib, Programmer's Guide: Network · 
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inet_makeaddr_b() - form an Internet address from the network and host 
numbers 

SYNOPSIS 
VOID inet_makeaddr_b (natAddr, hostAddr, pinetAddr) 

int. natAddrJ /* nat'Work part. of t.ha i.nat. addrasa */ 
int. ho&tAddrJ /* host. part. of t.ha i.nat. address */ 
at.ruct. in_addr *pinatAddrJ /* where t.o rat.urn t.ha i.nat. addraaa */ 

DESCRIPTION 
This routine constructs the Internet address from the network number and 
local host address. This routine is identical to the UNIX iltet_makeaddrl.) 
routine except that a buffer for the resulting value must provided. 

EXAMPLE 
inat._makaaddr_b (OxSa, 2, pinet.Addr)J 

Returns the address Ox5a000002 in the location pointed to by pfoetAddr on a 
big-endian machine. Returns Ox200005a on a little-endian machine like the 
i960 microprocessor. 

RETURNS 
NIA 

SEE ALSO 

NAME 

inetLib, Programmer's Guide: Network 

inet_makeaddr() - form an Internet address from the network and host 
numbers 

SYNOPSIS 
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atruct. i.n_addr i.nat_makeaddr (natAddr, hostAddr) 
int natAddr1 
int hostAddr1 
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DESCRIPTION 
This routine constructs the Internet address from the network number and 
local host address. 

WARNING 
This routine is supplied for UNIX compatibility only. Each time this routine 
is called, four bytes are allocated from memory. Use iltet_makeaddr_b() 
instead. 

EXAMPLE 
inet._makeaddr (OxSa, 2) 1 

returns the address Ox5a000002 to the structure in addr. 

RETURNS 
The network address in an in addr structure. 

SEE ALSO 
inetLib, inet_makeaddr_b( ), Programmer's Guide: Network 

NAME 
inet_netof( )- return the network number from an Internet address 

SYNOPSIS 
int. inet._net.of (inetAddreaa) 

at.ruc:t. in_addr inetAddress1 /* t.ha inat. addrasa */ 

DESCRIPTION 
This routine extracts the network portion of ;an Internet address. 

EXAMPLE 
inet._net.of (Ox5a000002)J 

returns OxSa. 

RETURNS 
The network portion of inetAddress. 

SEE ALSO 
inetLib, Programmer's Guide: Network 

Rev: 29 Aug 91 Intel 1 - 143 



.. :·· 

· vX960 5~0 ·~·Reference Mo.nual 

NAME 
inet_netof_string( )- extract the network address in dot notation 

SYNOF'SIS 
VOID inet_netof_atringo (inetString, netStrin;) 

char •inetstring1 /* Internet address to extract local portion from */ 
char •netstrin~u /* net Internet addreaa to return •/ 

DESCRIPTION 
This routine extracts the network Internet address from a host Internet 
address (specified in dot notation). The routine handles class A, B, and C 
network addresses. The buffer netString should be INET_ADDR_LEN bytes 
long. 

NOTE 
This is the only routine in inetLib that handles subnet masks correctly. 

EXAMPLE 1 
inet_netof_•tring ("90.0.0.2", netString)J 

Returns "90.0.0.0" in netString. 

RETURNS 
NIA 

EXAMPLE 2 - for subnet mask 

RETURNS 

hoat:Add("lshost", "143.185.6.9") 
if MaakSat("aiO", OxffffffOO) 
inet_Netof_•tring("143.18S.6.44", netstring) 

Returns "143.185.6.0" in netString . 

SEE ALSO 
inetLib 
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NAME 
inet_network() - convert an Internet network number from a string to an 
address 

SYNOPSIS 
u_long inet_network (inetString) 

char •inetString1 /* string version of inet addr• */ 

DESCRIPTION 
This routine forms a network address given an ASCII Internet network 
number. 

EXAMPLE 
inet_network ("90")1 

returns OxSa. 

RETURNS 
The Internet address version of an ASCII string. 

SEE ALSO 
inetLib, Programmer's Guide: Network 

NAME 
inet_ntoa_b( )- convert network dot notation address to ASCII 

SYNOPSIS 
VOID inet_ntoa_b (inetAddress, pString) 

atruct in_addr inetAddress1 
char *pString1 /* where to return ASCII •trlng */ 

DESCRIPTION 
This routine converts an Internet address in network format to dot notation. 

This routine is identical to the UNIX inet_ntoa() routine except that a buffer 
of size INET_ADDR_LEN must be provided. 

EXAMPLE 
inet_ntoa_b (Ox200005a, pString) 1 
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returns the string "90.0.0.2" in pString. 

RETURNS 
NIA 

SEE ALSO 
inetlib 

NAME 
inet_ntoa( )- convert network dot notation address to ASCII 

SYNOPSIS 
char *inet_ntoa (inatAddrass) 

•truct in_addr inetAddress1 

DESCRIPTION 
This routine converts an Internet address in network format to dot notation. 

WARNING 
This routine is supplied for UNIX compatibility only. Each time this routine 
is called, 18 bytes are allocated from memory. Use inet_ntoa_b() instead. 

EXAMPLE 
inat_ntoa (Ox20000Sa)J 

returns a pointer to the string "90.0.0.2". 

RETURNS 
A pointer to the string ve_rsion of an Interne~ address. 

SEE ALSO 
inetlib, inet_ntoa_b( ), Programmer's Guide: Network 
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NAME 
intALib - interrupt library assembly language routines 

SYNOPSIS 
intLevelSet( ) - set interrupt level 

int intLavelSet (level) 

DESCRIPTION 
These routines are used to support various functions associated with inter­
rupts from C. The routine intLevelSet (2) changes the current interrupt level 
of the processor. 

SEE ALSO 
intLib (1) 

NAME 
intLevelSet( )- set interrupt level 

SYNOPSIS 
int intLavelSet (level) 

int: lavelJ /* new interrupt level mask (0-31) */ 

DESCRIPTION . 
This routine changes theinten:uptmiask:;in; tlre.status:_z:egister:::to;~ake on the 
value specified by levek.!.Itcis,strorigfy'.a,dVisea that the level be ill the range 
0-31. 

Settipg interrupts inv.olves.0privilege.d instructions, thus user.,level tasks 
must trap to sµpervisordevel:::before executing this routine. This routine 
should only be called in'..supervisor·mode. 

RETURNS 
previous interrupt level 0-31. 

SEE ALSO 
intALib 
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NAME 
intLib - interrupt subroutine library 

SYNOPSIS 
intConnect( ) - connect C routine to hardware interrupt 
intHandlerCreate( ) - construct interrupt handler for C routine 
intLockLevelSet( ) - set the current interrupt lock-out level 
intLockLevelGet( ) - get the current interrupt lock-out level 
intRestrict( ) - restrict interrupt context from using a routine 
intContext( ) - determine if we are in interrupt context or task context 
intCount( ) - get current interrupt nesting depth 
intLock( ) - lock out interrupts 
int Unlock() - cancel effect of int Lock 
intVecBaseSet( ) - set the vector base address 
intVecBaseGet( ) - get the vector base address 
intVecSet( ) - set CPU vector 
intVecGet( ) - get vector 

S'rAWS int.Connect (vector, routine, parameter) 
FUNC~ intBandlerCreate (routine, parameter) 
VOID int.LockLevelSet (new'Level) 
int int:LoclcLevelGet () 
S'rAWS intRestrict () 
BOOL intContext () 
int intCount () 
int intLock () 
int intunlock (level) 
VOID intVecBueSet (baseAddr) 
FUNC~ •intVecBaseGet () 
VOID intVecSet (vector, function) 
Jl'UNCPTR intVecGet (v:ector) 

DESCRIPTION 

1 - 148 

This library provides routines to manipulate and connect to hardware inter­
rupts and exceptions. Most importantly, any C language routine can be con­
nected to any exception, interrupt, or trap by calling the routine intConnect. 
Interrupt vectors can be accessed directly by the routines intVecSet and 
intVecGet. The vector base register can be accessed by the routines in 
intVecBaseGet. Tasks can lock and unlock interrupts by calling the routines 
intLock and intUnlock. The routines intCount and intContext can be used 
to determine whether the CPU is running in an interrupt context or in a nor­
mal task context. 
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INTERRUPT VECTORS AND NUMBERS 
Most of the routines in this library take an interrupt vector as a parameter, 
which is the byte offset into the vector table. Macros are provided to con­
vert these interrupt vectors to interrupt numbers and vice versa: 
IVEC_TO_INUM(intVector) changes a vector to a number. 
INUM_TO_IVEC(intNumber) turns a number into a vector. 
TRAPNUM_TO_IVEC(trapNurnber) converts a trap number to a vector. 

EXAMPLE 

NAME 

There are instances where it is desired to switch between one of several rou­
tines for a particular interrupt. The following code fragment is one alterna­
tive. 

vector • XHtlM_l'O_IVEC(scme_int_vec_num) 1 

oldfunc: • intVacGet (vector); 
newfunc: • int.Bancllercreata (routine, parameter); 
intVecSat (vector, newfunc)1 

int.VecSet (vector, oldfunc)1 /* use original routine * 

intVacSet (vector, newfunc)1 /* reconnect naw routine * 

intConnect( )- connect C routine to hardware interrupt 

SYNOPSIS 
S'l'Al'US intconnect (vector, routine, parameter) 

VOIDFUNCP'l'R *vect.or1 /* interrupt vector to attach to */ 
VOIDFUNCP'l'R routine1 /* routine to be called */ 

int par&metar; /* parameter to be passed to routine */ 

DESCRIPTION 
This routine connects the specified C routine to the specified interrupt vec­
tor. When an interrupt occurs that vectors through the specified address, 
the routine will be called with the specified parameter. The routine will be 
invoked in supervisor mode at interrupt level. A proper C environment will 
have been established, the necessary registers saved, and the stack set up. 

The routine can be any normal C code, except that it must not invoke certain 
operating system functions. 
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This routine simply calls intHandlerCreate (2) and intVecSet (2). It is the 
address of the handler returned by intHandlerCreate (2) that actually gets 
put in the interrupt vector. 

RETURNS 
OK or 
ERROR if unable to build interrupt handler 

SEE ALSO 
intLib, intHandlerCreate (2), intVecSet (2) 

NAME 
itttHandlerCreate( ) - construct interrupt handler for C routine 

SYNOPSIS 
FUNCPTR intHandlerCreat.e (routine, parameter) 

FUNCPTR routine1 /* routine to be called */ 

int parameter1 /* parameter to be passed to routine */ 

DESCRIPTION 
This routine builds an interrupt handler around the specified C routine. 
This interrupt handler is then suitable for connecting to a specific vector 
address with intVecSet (2). The routine will be invoked in supervisor mode 
at interrupt level. A proper C environment will have been established, the 
necessary registers saved, and the stack set up. 

The routine can be any normal C code, except that it must not invoke certain 
operating system functions. 

IMPLEMENTATION 
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This routine builds an interrupt handler of the following form in allocated 
memory. 

Ox90403000, OxOOOOOOOO, ld _arrno, r8 
Ox86003000, OxOOOOOOOO, callx _intEnt 
OxSc20laOl, mov 1, r4 
Ox65210284, mod pc r4, r4, r4 
OxSc281601 1 mov sp, rs 
Ox8c200040, lda Ox40,r4 
Ox59084004, ad do r4, sp, ap 
Oxb281SOOO, stq gO, (rS) 

Oxb2al6010, stq g4,0xlO(rS) 

Intel Rev: 29 Aug 91 



0Xb2c16020, atq 
Oxa2a16030, att 
Ox8c803000, OxOOOOOOOO, lda 
OxScfOleOO, mov 
Ox86003000, OxOOOOOOOO, callx 
Oxb0815000, ldq 
Oxb0a16010, ldq 
Oxb0c16020, ldq 
Oxa0e16030, ldt 
Ox5c08160S, mov 
Ox84003000, OxOOOOOOOO bx 

RETURNS 
pointer to new interrupt handler, or 
NULL if out of memory 

SEE ALSO 
int Lib 

NAME 

g8,0x20(r5) 
g12,0x30(r5) 
parameter, gO 

O,g14 
routine 
(rS), gO 
Ox10(r5) 1 g4 
Ox20(rS),g8 
Ox30(r5) ,gl2 
rS, ap 
_intExit 

intLockLevelSet( ) - set the current interrupt lock-out level 

SYNOPSIS 
VOID intLockLavelSet (newt.eve!) 

int newLevel1 /* new interrupt level */ 

DESCRIPTION 
This routine prepares the appropriate interrupt mask and stores it in· the glo..:LL·i:·~:ri:•.;;;;s 
bally accesible intLockMask. · 

SEE ALSO 
int Lib 
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NAME 
itttLockLevelGet( ) - get the current interrupt lock-out level 

SYNOPSIS 
int int.LockLevelGet () 

DESCRIPTION 
This routine returns the interrupt level currently stored in the interrupt 
lockout mask. 

SEE ALSO 
int Lib 

NAME 
intRestrict( ) - restrict interrupt context from using a routine 

SYNOPSIS 
suxus int.Restrict () 

DESCRIPTION 
This routine returns OK if and only if we are executing in a task's context 
and ERROR if called within an interrupt context. 

SEE ALSO 
intLib, INI'_RESTRICJT..) macro in intLib.h. 

RETURNS 
TRUE or FALSE 

NAME 
intContext() - determine if we are in interrupt context or task context 

SYNOPSIS 
800L int.Context () 

Ill 
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DESCRIPTION 
This routine returns true if and only if we are executing in interrupt context 
and NOT in a meaningful task context. 

RETURNS 
TRUE or FALSE 

SEE ALSO 
intLib 

NAME 
intCount() - get current interrupt nesting depth 

SYNOPSIS 
int intCount () 

DESCRIPTION 
1bis routine returns the number of interrupts that are currently nested. 

CAVEAT 
While it may appear that intCount will never return a value greater than 31, 
remember that ISR's may modify the interrupt mask to allow lower priority 
interrupts. 

RETURNS 
number of nested interrupts 

SEE ALSO 
int Lib 

NAME 
intLock( ) - lock out interrupts 

SYNOPSIS 
int intLock () 
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DESCRIPTION 
This routine is used to disable interrupts. The interrupt level is set to the 
lock-out level (level 31 by default). The routine returns the previous inter­
rupt level, and this should be restored by a call to int Unlock (2). 

IMPORTANT CAVEAT 
intLock can be called both from interrupt level and from task level. When 
called from a task context, the interrupt lock level is part of the task's con­
text. Locking out interrupts does not prevent rescheduling. Thus, if a task 
locks out interrupts and then invokes kernel services that cause the task to 
block (e.g. taskSuspend (2) or taskDelay (2)) or causes a higher priority task 
to be ready (e.g. semGive (2) or taskResume (2)), then rescheduling will 
occur and interrupts will be unlocked while other tasks run. Rescheduling 
may be explicitly disabled with taskLock (2). 

EXAMPLE 
oldLevel • intLock () 1 

/* ••• worlc. with interrupts locked out ••• * 
intunlock (oldLevel)J 

RETURNS 
previous interrupt level 

SEE ALSO 
intLib, intUnlock (2), taskLock (2) 

NAME 
intUnlock( ) - cancel effect of intLock 

SYNOPSIS 
int intunlock (level) 

int level1 /* level to 'Which to restore interrupts */ 

DESCRIPTION 
This routine is used to re-enable interrupts that have been disabled by 
intLock (2). Use the level obtained from the preceding intLock (2) call. 

SEE ALSO 
intLib, intLock (2) 
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NAME 
intVecBaseSet{ ) - set the vector base address 

SYNOPSIS 
VOID intVec:BueSet (baseAddr) 

/* new vector baae address */ 

DESCRIPTION 

NOTE 

This routine sets the vector base address. The CPU's vector base register is 
set to the specified value, and subsequent calls to intVecGet/intVecSet will 
use this base address. The vector base address is fixed, until changed by 
calls to this routine. 

The interrupt vector table is located in sysALib.s and moving it by 
intVBaseSet would require resetting the processor; This is NOT YET 
IMPLEMENTED. 

For the i960 microprocessor the vector base is cached on chip in the PRCB, 
so it cannot be set from this routine. 

SEE ALSO 
intLib, intVecBaseGet (2), intVecGet (2), intVecSet (2) 

NAME 
intVecBaseGet( ) - get the vector base address 

SYNOPSIS 
FUNCP'.rR •intVecBaseGet () 

DESCRIPTION 
This routine returns the current vector base address that has been set via the 
intVecBaseSet (2) routine. 

RETURNS 
current vector base address 

. SEE ALSO 
intlib, intVecBaseSet (2) 
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NAME 
intVecSet( )- set CPU vector 

SYNOPSIS 
VOID intVecSet (vector, function) 

1'UNCPTR •vector1 /* vector offset •/ 
1'UNCPTR function1 /* address to place in vector •/ 

DESCRIPTION 

NOTE 

This routine sets the specified exception/interrupt vector to the specified 
address. The vector is specified as an offset into the CPU's vector table. 

i960 vectors 0-7 are illeagal vectors, use of them will put the vector in the 
priorities/pending portion of the table which will yield undesirable actions. 

The 80960CA caches the NMI vector in internal ram at system power up. 
This is where the vector is taken when the NMI occurs. Therefore, this rou­
tine checks to see if the vector we are changing is the NMI vector, and writes 
it to internal ram if it is. 

SEE ALSO 
intlib, intVecBaseSet (2), intVecGet (2) 

NAME 
intVecGet() - get vector 

SYNOPSIS 
l"UNCP'l'1l intVecOet (vector) 

FUHCPTR *vector1 /* vector offset */ 

DESCRIPTION 

NOTE 
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This routine returns the current value of the specified exception/interrupt 
vector. The vector is specified as an offset into the CPU's vector table. 

For the i960 the interrupt table location is cached in the prcb on chip. The 
location is returned by intVecBaseGet (2) 
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RETURNS 
current value of specified vector 

SEE ALSO 
intlib, intVecSet (2), intVecBaseSet (2) 
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NAME 
ioLib - I/ 0 interface library 

SYNOPSIS 
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creat() - create a file 
remove( ) - delete a file 
unlink( ) - delete a file 
delete()- delete a file 
open ( ) - open a file 
close( ) - close a file 
rename( ) - change the name of a file 
read( ) - read bytes from a file or device 
write()- write bytes to a file 
ioctl( ) - perform a file-specific control function 
lseek() - set file read/write pointer 
ioDefPathSet() - set the current default path 
ioDefPathGet() - get the current default path 
chdir( ) - set the current default path 
getcwd( )- get the current default path 
getwd() - get the current default path 
ioGlobalStdSet( )- set the fd for global standard input/output/error 
ioGlobalStdGet( )- get the fd for global standard input/output/error 
ioTaskStdSet( )- set the fd for task standard input/output/error 
ioTaskStdGet( )- get the fd for task standard input/output/error 

int creat (name, flag) 
STA1'US remove (name) 

SrAroS unlink (name) 
STA1'US delete (name) 

int open (name, flags, mode) 
SrAroS close (fd) 
SrAroS rename (oldname, newname) 
int read (fd, buffer, maxbytea) 

int write (fd, buffer, nbytes) 
int ioctl (fd, function, arg) 
int lseek (fd, offset, whence) 
SrAroS ioDefPatbSet (name) 
VOID ioDefPathGet (pathname) 
SrAroS chdir (pathname) 
char •getcwd (buffer, size) 
char •getwd (pathname) 
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VOID ioOlobalStdSet (at.dFd, newFd) 
int ioGlobalStdGet (atdFd) 
VOID io~aakStdSet. (taakid, •tdP'd, newFd) 
int io~ukSt.daet (taskid, atdFd) 

DESCRIPTION 

. : .. 

This library contains the interface to the basic I/ 0 system. It includes: 

- Interfaces to the seven basic driver-provided functions: creat( ), 
delete(), ope1t( ), close(), read(), write(), and ioctl(). 

- Interfaces to several file system functions: rename() and lseek( ). 

- Routines to set and get the current working directory. 

- Routines to assign task and global standard fds. 

FILE DESCRIPTORS 
At the basic I/0 level, files are referred to by a file descriptor, or "fd". An fd 
is a small integer returned by a call to ope11() or creat( ). The other basic 1/0 
calls take an fd as a parmeter to specify the intended file. 

Three fds are reserved and have special meanings: 

0 - standard input 
1 - standard output 
2 - standard error output 

Vx960 allows two levels of redirection. First, there is a global assignment of 
the three standard fds. By default, tasks will use this global assignment. 
The global assignment of the three standard fds is controlled by the routines 
ioGlobalStdSet( ) and ioGlobalStdGet( ). 

Second, individual tasks may override the global assignment of these fds 
with their own assignments that apply only to that task. The assignment of 
task-specific standard fds is controlled. by the routines ioTaskStdSet() and 
ioTaskStdGet( ). . .. 

INCLUDE FILE 
iolib.h 

SEE ALSO 
iosLib, Programmer's Guide: 110 System 
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NAME 
creat() - create a file 

SYNOPSIS 
int. creat. (D81D8, flag) 

char *D81D8J /* name of the file t.o create •/ 
int flagJ /* READ, WRITE, or UPDAnl: •/ 

DESCRIPTION 
This routine creates a file called name and opens it with a specified flag. The 
routine determines on which device to create the file, and then calls that 
create routine of the device driver to do most of the work. Therefore, much 
of what transpires is device/driver dependent. 

The parameter flag is set to READ, WRITE, or UPDATE for the duration that 
the file is open. To create NFS files with a UNIX chmod-type file mode, call 
open() with the file mode specified in the third argument. 

RETURNS 
A file descriptor number, or ERROR if a filename is not specified, the device 
does not exist, no fds are available (see iosbtit( )), or the driver returns 
ERROR. 

SEE ALSO 
ioLib, open( ), Programmer's Guide: 1/0 System 

NAME 
remove( ) - delete a file 

SYNOPSIS 
s:aros remove (name) 

char •name1 /* name of the file t.o delete •/ 

DESCRIPTION 
This routine deletes a specified file. It performs the same function as 
delete(). It is provided for ANSI compatibility. 

RETURNS 
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OK if there is no delete routine for the device or if the driver returns OK; 
ERROR if there is no such device or if the driver returns ERROR. 
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SEE ALSO 
ioLib, delete(), unlink(), Programmer's Guide: 1/0 System 

NAME 
unli11k( ) - delete a file 

SYNOPSIS 
sv.rus unlink (name) 

char *nameJ /* Dam& of t.he file t.o delete */ 

DESCRIPTION 
This routine deletes a specified file. It performs the same function as 
delete(), and it is provided for POSIX compatibility. 

RETURNS 
OK if there is no delete routine for the device or the driver returns OK; 
ERROR if there is no such device or the driver returns ERROR. 

SEE ALSO 
ioLib, delete( ), remove( ), Programmer's Guide: 1/0 System 

NAME 
delete()- delete a file 

SYNOPSIS 
sv.rus del•t.• (name) 

char *nama1 /* Dama of the file t.o delete */ 

DESCRIPTION 
This routine deletes a specified file. The routine calls the driver for the par­
ticular device on which the file is located to do the work. 

RETURNS 
OK if there is no delete routine for the device or the driver returns OK; 
ERROR if there is no such device or the driver returns ERROR. 
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SEE ALSO 
ioLib, Programmer's Guide: 110 System 

NAME 
open() - open a file 

SYNOPSIS 
int open (name, flags, mode) 

char *nam&J /* name of the file to open */ 

int flags1 /* READ, WRirE, UPDATE, or o_~ */ 
int modef /* mode of file to be created */ 

/* (UNIX cbmod style) */ 

DESCRIPTION 
This routine opens a file for reading, writing, or updating, and returns an fd 
for that file. The arguments to ope11() are the filename and the type of 
access: 

READ (or O _ RDONLY) - open for reading only 

WRITE (or O _ WRONLY) - open for writing only 

UPDATE (or O _RDWR) - open for reading and writing 

TRUNC (or O_TRUNC) - open with 0 bytes 

In general, open() can only open pre-existing devices and files. However, 
for NFS network devices only, files can also be created with ope11() by per­
forming a logical OR operation with O _ CREAT and the flags argument. In 
this case, the file is created with a UNIX chmod-style file mode, as indica_ted 
with mode. For example: 

fd - open (" /usr/UT'JFlle" I o_~ I o_RDWR, 0644)' 

Only the NFS driver uses the mode argument. 

RETURNS 
A file descriptor number, or ERROR if a file name is not specified, the device 
does not exist, no fds are available (see ioslnit( )), or the driver returns 
ERROR. 

SEE ALSO 
ioLib, creat( ), Programmer's Guide: l/0 System 
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NAME 
close( ) - close a file 

SYNOPSIS 
S~A1'US cloae (fd) 

int. fdJ /* file descriptor t.o close */ 

DESCRIPTION 
This routine doses the specified file and frees the file descriptor. It calls the 
device driver to do the work. 

RETURNS 
Status of the driver close routine, or ERROR if the fd is invalid. 

SEE ALSO 
iolib, Programmer's Guide: 1/0 System 

NAME 
rename( ) - change the name of a file 

SYNOPSIS 
S~A1'US rename (oldnama, newname) 

char *oldname1 /* name of file to rename */ 
char *newname1 /* name with which t.o rename file */ 

DESCRIPTION 
This routine changes the na:m.e of a file from oldfile to newfile. 

RETURNS 
OK, or ERROR if the file could not be opened or renamed. 

SEE ALSO 
ioLib 
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NAME 
read( ) • read bytes from a file or device 

SYNOPSIS 
int read (fd, buffer, maxbytes) 

int fdJ /* file descriptor from which to read */ 
char *bufferJ /* pointer to buffer to receive byte• */ 
int maxbytes1 /* max number of byte• to read into buffer */ 

DESCRIPTION 
· This routine reads a number of bytes (less than or equal to maxbytes) from a 
specified fd and places them in buffer. It calls the device driver to do the 
work. 

RETURNS 
The number of bytes read (between 1 and maxbytes, 0 if end of file), or 
ERROR if the fd does not exist or the driver returns ERROR 

SEE ALSO 
ioLib, Programmer's Guide: 1/0 System 

NAME 
write( ) - write bytes to a file 

SYNOPSIS 
int write (fd, buffer, nbytas) 

int .fd1 /* file descriptor on which to write */ 
char *bufferJ /* buffer containing byte• to be writ.ten */ 
int nbytes1 /* number of bytes to write */ 

DESCRIPTION 
This routine writes nbytes bytes from buffer to a specified file descriptor fd. It 
calls the device driver to do the work. 

RETURNS 
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The number of bytes written (if not equal to nbytes, an error has occurred), or 
ERROR if the fd does not exist or the driver returns ERROR 
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SEE ALSO 
ioLib, Programmer's Guide: 110 System 

NAME 
ioctl( ) - perform a file-specific control function 

SYNOPSIS 
int iocU (fd, function, arg) 

int fdJ /* file descriptor */ 
int function1 /* function code •/ 
int arg1 /* arbitrary argument */ 

DESCRIPTION 
This routine performs a device-specific function on a device. Most requests 
are passed on to the driver for handling. The following example, which 
places the filename of the fd in nameBuf, is handled at the I/0 interface level: 

ioctl (fd, FIOGETNAME, 'namaBuf) 

Since the availability of ioctl() functions is driver specific, these functions 
are discussed separately in tyLib, pipeDrv, nfsDrv, dosFsLib, rtllFsLib, 
and rawFsUb. 

RETURNS 
The return value of the driver, or ERROR if the fd does not exist. 

SEE ALSO 
ioLib, tyLib, pipeDrv, nfsDrv, dosFsLib, rtllFsLib, rawFsLib, 
Programmer's Guide: 1/0 System, Local File Systems 

NAME 
lseek( )- set file read/write pointer 

SYNOPSIS 
int laeek (fd, off&et, whence) 

int fdJ /* file descriptor */ 
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long offsat1 
int. whence1 

/*new byte offset to seek to*/ 
/* relative file position */ 

DESCRIPTION 
This routine sets the file read/write pointer of file fd to offset. The argument 
whence, which affects the file position pointer, has three values: 

L_SET - set to offset 

L INCR - set to current position plus offset 

L XTND - set to the size of the file plus offset 

This routine calls ioctl() with functions FIOWHERE, FIONREAD, and 
FIOSEEK 

RETURNS 
The new offset from the beginning of the file, or ERROR. 

SEE ALSO 
ioLib 

NAME 
ioDefPatliSet( ) - set the current default path 

SYNOPSIS 
S'l'Al'US ioDefPathSet. (name) 

char *name1 /* name of the new default device and path */ 

DESCRIPTION .1 • 

This routine sets the default 1/0 path;· All relative pathnames specified to 
the 1/0 system will be prepende_d with this pathname. This pathname must 
be an absolute pathname i.e., name must begin with an existing device name. 

RETURNS 
OK, or ERROR if the first component of the pathname is not an existing dev­
ice. 

SEE ALSO 
ioLib, ioDefPatlzGet( ), chdir( ), getcwd() 
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NAME 
ioDefPatltGet( ) - get the current default path 

SYNOPSIS 
VOID ioDelPathGet (pathname) 

char •pathnama1 /* where to return the name */ 

DESCRIPTION 
This routine copies the name of the current default path to pathname. The 
parameter 'P"thname should be MAX _FI LEN AME_ LENGTH characters long. 

RETURNS 
NIA· 

SEE ALSO 
ioLib, ioDefPathSet( ), cltdir( ), getcwd( ) 

NAME 
chdir() - set the current default path 

SYNOPSIS 
SllXUS chdir (pathname) 

char *pathname1 /* name of the new default path */ 

DESCRIPTION .. ~ -. ~ : . ; .. . . ~ . 

This routine sets the default I/0. path. All relative pathnames specified to 
the 1/0 system will be prepeirded with this pathname. This pathname must 
be an absolute pathname i~e., name must begin with an existing device name. 

RETURNS 
OK, or ERROR if the first component of the pathname is not an existing dev­

. ice. 

SEE ALSO 
ioLib, ioDefPatliSet( ), ioDefPatltGet( ),getcwd() 
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NAME 
getcwd( ) - get the current default path 

SYNOPSIS 
char •gatcwd (buffer, size) 

char *buffer1 /* where to return the pathname */ 
int aisa1 /* abe in bytea of buffer */ 

DESCRIPTION 
This routine copies the name of the current default path to buffer. It pro­
vides the same functionality as ioDefPathGet( ) and is provided for compa­
tibility the POSIX specification. 

RETURNS 
A pointer to the supplied buffer, or NULL if size is too small to hold the 
current default path. 

SEE ALSO 
ioLib, ioDefPatlzSet( ), ioDefPatlzGet( ), chdir( ) 

NAME 
getwd() - get the current default path 

SYNOPSIS 
char •gatwd (pathname) 

char *pathname1 /* 'Where to return the pathname */ 

DESCRIPTION 
This routine copies the name of the current default path to pathname. It pro­
vides the same functionality as ioDefPatlzGet( ) and getcwd( ). It is pro­
vided for compatibility with some older UNIX systems. 

The parameter pathname should be MAX_FILENAME_LENGTH characters 
long. 

RETURNS 
A pointer to the resulting path name. 
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SEE ALSO 
ioLib 

NAME 
ioGiobalStdSet() - set the fd for global standard input/output/error 

SYNOPSIS 
VOID ioGlobalStdSet (stdFd, newFd) 

int atdFd1 /* standard input (O), output (1), or error (2) */ 

int newFd1 /* new underlying fd */ 

DESCRIPTION 
This routine changes the assignment of a specified global standard fd stdFd 
(0, 1, or, 2) to the specified underlying fd newFd. newFd should be an fd open 
to the desired device or file. All tasks will use this new assignment when 
doing 1/0 to stdFd, unless they have specified a task-specific standard fd 
(see ioTaskStdSet( )). If stdFd is not 0, l, or 2, this routine has no effect. 

RETURNS 
NIA 

SEE ALSO 
ioLib, ioGlobalStdGet( ), ioTaskStdSet( ) 

NAME 
ioGlobalStdGet( )- get the fd for global standard input/output/error 

SYNOPSIS 
int ioGlobalStdGet (std.Fd) 

int atdFd1 /* standard input (0), output (1), or error (2) */ 

DESCRIPTION 
This routine returns the current underlying fd for global standard input, out­
put, and error. 
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RETURNS 
The underlying global fd, or ERROR if stdFd is not 0, 1, or 2. 

SEE ALSO 
ioLib, ioGlobalStdSet( ), ioTaskStdGet( ) 

NAME 
ioTaskStdSet( )- set the fd for task standard input/output/error 

SYNOPSIS 
VOID io'l'aakStdSet (taskid, stdFd, nawFd) 

int taskid1 /* id of task whose std fd is to be set (0 • self) */ 

int stdFdJ /* standard input (0), output (1), or error (2) •/ 

int newFdJ /* new underlying fd */ 

DESCRIPTION 
This routine changes the assignment of a specified task-specific standard fd 
stdFd (0, 1, or, 2) to the specified underlying fd newFd. newFd should be an fd 
open to the desired device or file. The calling task will use this new assign­
ment when doing I/ 0 to stdFd, instead of the system-wide global assign­
ment which is used by default. If stdFd is not 0, 1, or 2, this routine has no 
effect. 

This routine has no effect if it is called at interrupt level. 

RETURNS 
N/A 

SEE ALSO ~:>~~: :'i.::-

ioLib, ioGlobalStdGetr}~ ioTaskStdGet( ) 

NAME 
ioTaskStdGet() - get the fd for task standard input/output/error 

SYNOPSIS 
int io'l'aakStdGet (taskid, stdFd) 

int taskidJ /• id of desired task (0 • self) */ 
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int atdFd1 /* atandard input (0), output (1), or arror (2) */ 

DESCRIPTION 
This routine returns the current underlying fd for task-specific standard 
input, output, and error. 

RETURNS 
The underlying fd, or ERROR if stdFd is not 0, 1, or 2, or the routine is called 
at interrupt level 

SEE ALSO 
ioLib, ioGlobalStdGet( ), ioTaskStdSet() 
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NAME 
iosLib - II 0 system 

SYNOPSIS 
ioslnit( }- initialize the 1/0 system 
iosDrvlnstall(} - install an 1/0 driver 
iosDrvRemove() - remove an I/ 0 driver 
iosDrvShow( ) - display a list of system drivers 
iosDevAdd( )- add a device to the 1/0 system 
iosDevDelete() - delete a device from the 1/0 system 
iosDei1Find( ) - find an II 0 device in the device list 
iosDevShow( )- display the list of devices in the system 
iosFdShow( )- display a list of fd names in the system 
iosFdValue( ) - validate an open fd and return the driver-specific value 

STAl'U'S ioainit (max_drivers, max_files, nullDevName) 
int iosDrvinstall (pCreate, pDelete, pOpen, pClose, pRead, pWrite, pioctl) 
STAl'US iosDrvRemove (drvnum, forceClose) 
VOID iosDrvShow () 
STAl'US iosDevAdd (pDevHdr, name, drvnum) 
VOID iosDevDelete (pDevHdr) 
DEV_HDR •iosDevFind (name, pNameTail) 
VOID iosDevShow () 
VOID iosFdShaw () 
int iosFdValue (fd) 

DESCRIPTION 
This library is the driver-level interface to the Vx960 I/0 system. Its primary 
purpose is to route user 1/0 r~quests to the proper drivers, using the proper 
parameters. To do this, ~t;•keeps tables about the available drivers (e.g., 
names, open files). 

The 1/0 system should be initialized by calling ioslnit() before any other 
routines in iosLib. Each driver then installs itself by calling iosDrvlnstall( ). 
The devices serviced by each driver are added to the 1/0 system with 
iosDevAdd( ). 

The 1/0 system is described more fully in the chapter "1/0 System''. 

SEE ALSO 
intLib, ioLib, Programmer's Guide: 1/0 System 
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NAME 
ioslnit( ) - initialize the I/ 0 system 

SYNOPSIS 
~ ioainit. (max_driven, max_filea, nul.l.DevHame) 

int. max_driver•1 /• Maximum number of driven allowed •/ 
int. max_filea1 /• Max number of files allawed open at. once •/ 
char •11ullDevHame1 /• Rama of the null device (bit bucket.) */ 

DESCRIPTION 
This routine initializes the 1/0 system. It must be called before any other 
I/ 0 system routine. 

SEE ALSO 
ioslib 

NAME 
iosDrvlnstall( ) - install an I/ 0 driver 

SYNOPSIS 
int. iosDrvinstall (pCreate, pDelet.e~ pOpen, pCloae, pRaad, pNrite, pioc:tl) 

l"UNCP.t'a pCreate1 /* poiuter to driver create function .*/ 
FUHCPm 

FUHCP'l'R 

FUNCPTR 
FUNCP'l'R 

FUHCP'l'R 

FUHCP'l'R 

DESCRIPTION 

pDelete1 
pOpenJ 
pClose1 
pReadf 
pWrit.e1 
pioc:tlJ 

/* poiuter to driver delete function */ 
/* poiuter to driver open function */ 

/* poiuter to driver close function •/, 
/* poiuter to ·driver read function *l 
/* poiuter to driver write function •/.­
/* poiuter to driver ioctl function •/ 

This routine should be called once by each I/ 0 driver. It hooks up the vari­
ous I/ 0 service calls to the driver serviee routines, assigns the driver a 
number, and adds the driver to the driver table. 

RETURNS 
The driver number of the new driver, or ERROR if there is no room for the 
driver. 
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SEE ALSO 
iosLib 

NAME 
iosDrvRemove( ) - remove an I/ 0 driver 

SYNOPSIS 
STAroS ioaDrvRamove (drvnum, forceClose) 

int drvnwn1 /* Number of the driver to remove. 
* Returned by iosDrvinstall */ 

BOOL forceClose1 /* if TRUE, force closure of all open files •/ 

DESCRIPTION 
This routine removes an 1/0 driver from the driver table that was added by 
iosDrvlnstall( ). 

RETURNS 
O~ or ERROR if the driver has open files. 

SEE ALSO 
ioslib 

NAME 
iosDrvShow() - display a list of system drivers 

SYNOPSIS 
VOID iosDrvSbow () 

DESCRIPTION 
This routine displays all the drivers in the driver lisl 

RETURNS 
NIA 

SEE ALSO 
iosLib 
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NAME 
iosDevAdd( )- add a device to the 1/0 system 

SYNOPSIS 
S'rAl'US ioaDevAdd (pDevBdr, name, drvnum) 

DEV_BDR •pDevHdr1 /• Pointer to the device'• •tructura •/ 
char •11ume1 /* Name of the davice •/ 
int drvnum1 /* Number of the •arvicing driver. 

* Returned by iosDrvinstall •/ 

DESCRIPTION 
This routine adds a device to the I/ 0 system device list, making the device 
available to subsequent open( ) and creat( ) calls. 

The parameter pDevHdr is a pointer to a DEV _HDR (defined in iosLib.h) 
which is used as the node in the device list. Usually this is the first item in a 
larger device structure for the specific device type. The parameters name 
and drvnum are entered in pDevHdr. 

RETURNS 
OK, or ERROR if there is already a device with the specified name. 

SEE ALSO 
iosLib 

NAME 
iosDevDelete() - delete a device from the I/0 system 

SYNOPSIS 
VOID ioaDevDelate (pDevBdr) 

DEV_BDR *pDevHdr1 /* Pointer to the device'• •tru.cture •/ 

DESCRIPTION 
This routine deletes a device from the 1/0 system device list, making it una­
vailable to subsequent open() or creat() calls. No interaction with the 
driver occurs, and any fds open on the device or pending operations are 
unaffected. 

If the device was never added to the device list, unpredictable results may 
occur. 
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SEE ALSO 
iosLib 

NAME 
iosDevFind( )- find an I/0 device in the device list 

SYNOPSIS 
DEV_HDR •iosDevFind (name, pNameTail) 

char •nmne1 /* Name of the device •/ 

.. : . -... 

char **pNameTail1 /• Hhere to return ptr to t.ail of the name •/ 

DESCRIPTION 
This routine searches the device list for a device whose name matches the 
first portion of name. If a device is found, iosDevFind( ) sets the character 
pointer pointed to by pNameTail to point to the first character in name follow­
ing the portion which matched the device name, and returns a pointer to the 
device. If the routine fails, it returns a pointer to the default device and sets 
pNameTail to point to the beginning of name. If there is no default device, 
iosDevFind ( ) returns NULL. 

RETURNS 
A pointer to the device header, or NULL if the device is not found. 

SEE ALSO 
iosLib, pathLib 

NAME 
iosDevShow( ) - display the list of devices in the system 

SYNOPSIS 
VOID iosDeVShow () 

DESCRIPTION 
This routine displays a list of all the devices in the device list. 
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RETURNS 
NIA 

SEE ALSO 

·- : 

iosLib, devs() 

NAME 
iosFdSltow( )-display a list of fd names in the system 

SYNOPSIS 
VOID ioaFdShow () 

DESCRIPTION 
This routine displays a list of all fds in the system. 

RETURNS 
NIA 

SEE ALSO 
iosLib, ioctl() 

NAME 

... 
. ~ .... 

iosFdValue( ) - validate an open f d and -return the driver-specific value 

SYNOPSIS · ~" ·~' . ··· 
int ioaFdValue (fd) 

int fd1 /*.fd to check*/ 

DESCRIPTION 
This routine checks to see if a file descriptor is valid and returns the driver­
specific value. 

RETURNS 
The driver-specific value, or ERROR if the fd is invalid.· 

SEE ALSO 
iosLib 
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NAME 
kemelLib - Vx960 kernel library 

SYNOPSIS 
kernellnit( ) - initialize the kernel 
kernelVersion( ) - return the kernel revision string 
kernelTimeSlice( ) - enable round-::robin selection 

VOID kernelinit (root.Rtn, root:MemSize, pMemPoolStart, pMemPoolEnd, 
char *kernelVersion () 
S~ karnelTimeSlice (ticks) 

DESCRIPTION 
The Vx960 kernel provides tasking control services to an application. The 
libraries kernelLib, tasklib, semlib, ticklib, and wdLib comprise the ker­
nel functionality. This library is the interface to the Vx960 kernel initializa­
tion, revision information, and scheduling control. 

KERNEL INITIALIZATION 
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The kernel must be initialized before any other kernel operation is per­
formed. Normally kernel initialization is taken care of by the system confi­
guration code in usrlnit( ) in usrConfig.c. 

Kernel initialization consists of the following: 

(1) Defining the starting address and size of the system memory partition. 
The malloc() routine uses this partition to satisfy memory allocation 
requests of other facilities in Vx960. 

(2) Allocating the specified memory size for an interrupt stack. Interrupt 
service routines will use this stack unless the underlying architecture 
does not support a separate interrupt stack, in which case the service 
routine will use the stack of the interrupted task. 

(3) Specifying the interrupt lock-out level. Vx960 will not exceed the speci­
fied level during any operation. The lock-out level is normally defined 
to mask the highest priority possible. However, in situations where 
extremely low interrupt latency is required, the lock-out level may be 
set to ensure timely response to the interrupt in question. Interrupt ser­
vice routines handling interrupts of priority greater than the interrupt 
lock-out level may not call any Vx960 routine. 

Once the kernel initialization is complete, a root task is spawned with the 
specified entry point and stack size. The root entry point is normally 
usrRoot( ) of the usrConfig.c module. The remaining Vx960 initialization 
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takes place in usrRoot( ). 

ROUND-ROBIN SCHEDULING 
Round-robin scheduling allows the processor to be shared fairly by all tasks 
of the same priority. Without round-robin scheduling, when multiple tasks 
of equal priority must share the processor, a single non-blocking task can 
usurp the processor until preempted by a task of higher priority, thus never 
giving the other equal-priority tasks a chance to run. 

Round-robin scheduling is disabled by default. It can be enabled or disabled 
with the routine kernelTimeSlice( ), which takes a parameter for the "time 
slice'' (or interval) that each task will be allowed to run before relinquishing 
the processor to another equal-priority task. If the parameter is zero, 
round-robin scheduling is turned off. If round-robin is enabled and preemp­
tion is enabled for the executing task, the routine tickAm1ou11ce( ) will Lricre­
ment the task's time-slice count. When the specified time-slice interval is 
completed, the counter is cleared and the task is placed at the tail of the list 
of tasks at its priority. New tasks joining a given priority group are placed 
at the tail of the group with a run-time counter initialized to zero. 

If a higher priority task preempts a task during its time-slice, the time-slice 
of the preempted task count is not changed for the duration of the preemp­
tion. If preemption is disabled during round-robin scheduling, the time-slice 
count of the executing task is not incremented. 

SEE ALSO 
taskLib, intLib, Programmer's Guide: Basic OS 

NAME 
kernellnit() - initialize the kernel 

SYNOPSIS 
VOID kernelinit (rootRtn, rootMemSize, pMemPoolStart, pMemPool.End, 

intStackSize, lockOut.Level) 
FUNCPTR rootRtn1 /* user •tart-up routine •/ 
unsigned rootMemSize 1 /* memory for 'rCB and root •tack •/ 
char. pMemPoolStart1 /* beginning of memory pool •/ 
char. pMemPoolEnd7 /* end of memory pool •/ 
unsigned intStackSize1 /* interrupt stack •iz• •/ 
int lockOutLevelJ /* interrupt lock-out level (1-7) •/ 
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DESCRIPTION 
This routine initializes and starts the kernel. It should only be called once. 
The routine rootRtn is the user's start-up code that subsequently initializes 
system facilities (i.e., the 1/0 system, network). Typically, rootRtn is 
usrRoot( ). 

Interrupts are enabled for the first time after kernellnit( ) exits. Vx960 will 
not exceed the specified interrupt lock-out level during any of its brief uses 
of interrupt locking as a means of mutual exclusion. 

The system memory partition is initialized by kernellnit() with the size set 
by pMemPoolStart and pMemPoolEnd. Architectures that support a separate 
interrupt stack will allocate a portion of memory starting at pMemPoolStart 
of intStackSize bytes for this purpose. 

RETURNS 
NIA 

SEE ALSO 
kernelLib, intLockLevelSet() 

NAME 
kernelVersion() - return the kernel revision string 

SYNOPSIS 
~ •kernelversion () 

DESCRIPTION 
This routine returns a string;whkh contains the current revision of the ker­
nel. The string is of the fodn 'fVx960'.version x.y", where·~'x" corresponds to 
the kernel major revision~ 'and·"y'' corresponds to the kernel minor revision. 

RETURNS 
A pointer to a string of format "Vx960 version x.y''. 

SEE ALSO 
kernel lib 
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NAME 
kemelTimeSlice( ) - enable round-robin selection 

SYNOPSIS 
S~ karnel~imaSlice (ticks) 

int ticksJ /* time-slice in ticks or 0 to disable round-robin */ 

DESCRIPTION 
This routine enables round-robin selection among tasks of same priority and 
sets the system time-slice to ticks. Round-robin scheduling is disabled by 
default. A time-slice of zero ticks disables round-robin scheduling. 

See the manual entry on kernelLib for more information on round-robin 
scheduling. 

RETURNS 
OK always. 

SEE ALSO 
kernel Lib 
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NAME 
ledLib - line-editing library 

SYNOPSIS 
ledOpen() - create a new line-editor ID 
ledClose( )- discard the line-editor ID 
ledRead( ) - read a line with line-editing 
ledControl( )- change the line-editor ID parameters 

int ladOpen (inFd, outFd, histSiza) 
S'l'A:t'US ladCloae (lad_id) 
int ladRaad (lad_id, atring, maxBytas) 
VCIID ladControl (lad_id, inFd, outFd, histSize) 

DESCRIPTION 
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This library provides a line-editing layer on top of a tty device. The shell 
uses this interface for its history-editing features. 

The shell history mechanism is similar to the UNIX Korn shell history facil­
ity, with a built-in line-editor similar to UNIX vi that allows previously 
typed commands to be edited. The command h( ) displays the 20 most 
recent commands typed into the shell; old commands fall off the top as new 
ones are entered. 

To edit a command, type ESC to enter edit mode, and use the commands 
listed below. The ESC key switches the shell to edit mode. The RETURN 
key always gives the line to the shell from either editing or input mode. 

The following list is a summary of the commands available in edit mode. 

Movement and search commands: 

nG 
Is 
?s 

n 
N 
nk 
n­
nj 
n+ 
nb 

- Go to command number n. 
- Search for strings backward in history. 
- Search for strings forward in history. 
- Repeat last search. 
- Repeat last search in opposite direction. 
- Get nth previous shell command in history. 
- Same as "k". 
- Get nth next shell command in history. 
- Same as "j". 
- Move left n characters. 

"B - Same as "h". 
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nl - Move right n characters. 
SPACE - Sru:ne as "l". 
nw - Move n words forward 
nw - Move n blank-separated words forward. 
ne - Move to end of the nth next word. 
nE - Move to end of the nth next blank-separated word. 
nb - Move back n words. 
nB - Move back n blank-separated words. 
fc - Find character c, searching forward 
Fe - Find character c, searching backward. 

- Move cursor to first non-blank character in line. 
$ - Go to end of line. 
0 - Go to beginning of line. 

Insert commands (input is expected until an ESC is typed): 

a - Append. 
A - Append at end of line. 
c SPACE - Change character. 
cl - Change character. 
cw - Change word. 
cc - Change entire line. 
c$ - Change everything from cursor to end of line. 
c - Sru:ne as "c$". 
s - Sru:ne as "cc". 
i - Insert. 
I - Insert at beginning of line. 
R - Type over characters. 

Editing commands: 

nrc - Replace the following n characters with c. 
nx - Delete n characters starting at cursor. 
nx - Delete n characters to the left of the cursor. 
d SPACE - Delete character. 
dl - Delete character. 
dw - Delete word. 
dd - Delete entire line. 
d$ - Delete everything from cursor to end of line. 
D - Sru:ne as "d$". 
p - Put last deletion after the cursor. 
P - Put last deletion before the cursor. 
u - Undo last command. 
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- Toggle case, lower to upper or vice versa. 

Special commands: 

"'U - Delete line and leave edit mode. 
"'L - Redraw line. 
"D - Complete symbol name. 
RETURN - Give line to shell and leave edit mode. 

The default value for n is 1. 

DEFICIENCIES 
Since the shell toggles between raw mode and line mode, type-ahead can be 
lost. The ESC, redraw, and non-printable characters are built-in. The EOF, 
backspace, and line-delete are not imported well from tyLib. Instead, the 
library tyLib should supply and/or support these characters via ioctl(). 

Some commands do not take counts as users might expect. For example, 
"ni" will not insert whatever was entered n times. 

SEE ALSO 
Programmer's Guide: Shell 

NAME 
ledQpen( )- create a new'}ine..:¢ditor ID 

SYNOPSIS 
int ledOpen (inFd, ohtFd~:hiatSize) 

int inf'd7 /* l~leVe:l:idevice i.nptlt'.-!fd:::1r/"., cL"·': -~ 

int out.Fd1 /* low:level device outl>ut fd */ 

int histsize1 /* size of=history list •/ 

DESCRIPTION 
This routine creates· the ID that is used by ledR.ead( ), ledClose( ), and 
ledControl( ). Storage is allocated for up to histSize previously read lines. 

RETURNS 
The line-editor ID, or ERROR if the routine runs out of memory. 

SEE ALSO 
ledLib 
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NAME 
ledClose() - discard the line-editor ID 

SYNOPSIS 
S~Al'US ledClosa (led_id) 

int led_id1 /* ID returnad by ledOpen */ 

DESCRIPTION 
This routine frees resources allocated by ledOpen( ). The low-level 
input/output fds are not closed. 

SEE ALSO 
led Lib 

NAME 
ledRead( )- read a line with line-editing 

SYNOPSIS 
int ledRead (led_id, string, maxBytes) 

int led_id1 /* ID returned by ledOpen */ 

char •atring1 
int maxBy.tes' 

/* where to return line •/ 
/* max~ number.~£ chara· to read •/ 

DESCRIPTION '<' -·/:"· 

· ... 

This routine handles line-editing ailxihhistor¥2sb..bstitutions,df.t:he)0w'-level ; J 

input file descriptor is not in OPT~4INBifuo.tle;.cmruy}anmdtriatr)Vfeadf'r-tou~~;~~::, . · · 
tine w~be performed. ,.;,,, ' ' · 

RETURNS 
The number of characters read, or EOF. 

SEE ALSO 
ledLib 
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NAME 
ledControl( )- change the line-editor ID parameters 

SYNOPSIS 
VOID ledeontrol (led_id, inl"d, outFd, hiatSize) 

int led_id1 /* ID returned by ledOpen */ 

int inFdJ /* new input fd (NONE • no change) */ 

int outFd1 /* new output fd (NONB • no change) */ 

int histsize1 /* new history list size (NONE • no change) */ 

/* (0 • display) */ 

DESCRIPTION 
This routine changes the input/output file descriptor and the size of the his­
tory list. 

RETURNS 
NIA 

SEE ALSO 
led Lib 
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NAME 
loadLib- object module loader 

SYNOPSIS 
loadModule( ) - load object module into memory 
loadModuleAt( ) - load object module into memory 

STA1'US loadModula (fd, aymFlag) 
STA1'US loadModuleAt (fd, aymFlag, ppTaxt, ppData, ppBaa) 
ldPrintSeginfo (pSeg) 

DESCRIPTION 
This library provides an object module loading facility. GNU /960 and b.out 
format files may be loaded into memory, relocated properly, their external 
references resolved, and their external definitions added to the system sym­
bol table for use by other modules, and from the shell. Modules may be 
loaded from any II 0 stream, anywhere in memory. 

EXAMPLE 
fdX •open (•/devX/objFila•, READ)J 
loadModule (fd.X, ALL_SIMBOLS)J 
close (fdX) 1 

This code fragment would load the b.out file objFile located on device 
/devX/ into memory which would be allocated from the system memory 
pool. All external and static definitions from the file would be added to the 
system symbol table. 

This could also have been accomplished from the shell, by typing: 

-> ld (1) </davX/objFile 

INCLUDE FILE 
loadLib.h 

SEE ALSO 
Programmer's Guide: Architecture usrLib, symlib, memLib 
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NAME 
loadModule( ) - load object module into memory 

SYNOPSIS 
S'rAXUS loadModule (fd, symFlag) 

int. fd1 /* fd of file to load */ 
/* symbols to be added to table 
* ([NO I GLOBAL I ALLJ_SDIBOLS) */ 

DESCRIPTION 
·This routine loads an b.out format object module from the specified file, and 
placing the code, data and bss into memory allocated from the system 
memory pool. 

See loadModuleAt() for more detail. 

RETURNS 
OK, or ERROR if the file cannot be read, there is not enough memory, or the 
file format is illegal. 

SEE ALSO 
IoadLib, loadModuleAt( ) 

NAME 
loadModuleAt() - load object module il)to mei:nofy · 

SYNOPSIS 

1 • 188 

STM'US loadModulaAt. 
int. fd1 

(fd, symFlag, pp'.ren,::ppData·1 ppasa) 
/* fd from whi-ch to read module •/ · 
/* symbols to be added to t.ahl• 
* ([NO I GLOBAL I ALL)_SDIBOLS) •/ 

IN'l'8 **pp'.rext.1 /* load text. segment. at. adraas point.ad to by this 
* pointer, return load add.res• via this pointer •/ 

IN'l'8 **ppData1 /* load data segment. at. adraas pointed to by this 
* point.er, return load addraa• via this pointer */ 

IN'l'8 **ppBBBJ /* load baa segment. at. adrasa point.ad to by this 
* point.er, return load add.res• via this pointer */ 
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DESCRIPTION 
This routine reads ab.out format object module from the specified fd, and 
loads the code, data and bss into memory at the specified load addresses, or 
into allocated memory as described below. The module. is properly relo­
cated as per the relocation commands in the file. Unresolved externals will 
be linked to symbols found in the system symbol table. Symbols in the 
module being loaded can optionally be added to system symbol table. 

LINKING UNRESOLVED EXTERNALS 
As the module is loaded, any unresolved external references are resolved by 
looking up the missing symbols in the the system symbol table. If found, 
those references are correctly linked to the new module. If unresolved exter­
nal references can not be found in the system symbol table, then an error 
message ("undefined symbol: ... ") is printed for the symbol but the 
loading/linking continues. In this case, ERROR will be returned after the 
module is loaded. 

ADDING SYMBOLS TO THE SYMBOL TABLE 
The symbols defined in the module being loaded may·optionally be added 
to the system symbol table, depending on the valu~· of symFlag: 

NO_ SYMBOLS - add no symbols to the system symbol table 

GLOBAL SYMBOLS - add external symbols only 

ALL SYMBOLS - add all symbols 

In addition, the following symbols :are. :also added ~tol·the ·sym,boL ta}) le -to · · · 
indicate the the start of each segment: filename_:_text, filename~data, and 
filename_bss, where filename is the name assotjated with,the fd .. ·: ::_ .. · 

RELOCATION 
The relocation co.mmands-in the object module are used to-refoca·te: trui~t;";~~u·l~;,;:. 
data, and bss segments of the module. The location_.of each segment<hth~.btfhe1 !oc21:t'. 
specified explicitly, or left unspecified'' in whiCh'.: case ·-·memo~Y#ll~b£hiire;~~ 
malloc' ed for the segment from the· ;·system inerriory cp,,o0l;<rffris--:-o1s~n~t~f~t.S!,,,~-;m~ 
mined by the parameters ppText, ppData, and ppBss each of whiChrc..aW~e;~nci'.fiF 
the following values: · · · - ·' · 

NULL - no load address is specified, none will be returned · ~ - , -· , · · · ' 

ptr to LD_NO_ADDRESS 
- no load address is specified, return address via ptr 

ptr to address - load address is specified 

The ppText, ppData, and ppBss parameters are devious. For each one, if the 
pointer is NULL, the caller doesn't care where the segment gets loaded, and 
doesn't want to be told. If the pointer is not NULL, then the pointer points 
to a second pointer, which points to where the segment should be loaded. If 
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that second pointer has the value LO _NO _ADDRESS, then the caller doesn't 
care where the segment gets loaded, but needs to be told where it was put. 
In that case, the LD_NO_ADDRESS gets replaced with a pointer to where 
the segment got loaded. (LD_NO_ADDRESS is used, rather than NULL, so 
that a segment may be loaded at the beginning of memory.) 

When either don't care method is used, the corresponding segment is placed 
following the preceding segment (where the ordering of segments is text, 
data, bss). Thus, if ppText is don't care, ppData indicates an actual address, 
and ppBss is don't care, then space will be allocated for text, and bss will be 
placed following data. The caller is responsible for ensuring that the area 
indicated by ppData is large enough to contain both data and bss. 

COMMON 
Some host compiler/linker combinations internally use another storage 
class called "common". In C, uninitialized global variables are eventually 
put in the BSS segment. However, in partially linked object modules they 
are flagged internally as "common" and the linker resolves these and places 
them in BSS as a final step in creating a fully linked object module. How­
ever, the Vx960 loader is most often used to load object modules which are 
partially linked. When the Vx960 loader encounters a variable labeled as 
"common", memory for the variable is allocated (with malloc) and the vari­
able is entered in the system symbol table (if specified) at that address. Note 
that some loaders have an option that forces resolution of the "common" 
storage while leaving the module relocatable (e.g., with typical BSD UNIX 
loaders, use options "-v''). 

NOTE 80960CA 
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This function reads ab.out format file generated by the GNU/960 toolchain 
loader. (see b_out.h and GNU/960 Reference Manual). The b.out header 
fields are used as follows; 

a tload - text runtime load address 

a dload - data runtime load address 

a_talign - Alignment of text segment 

a_dalign - alingment of data segment 

a_balign - alignment of bss segment 

If tload and dload are NULL, talign and dalign are checked and the seg­
ments are located accordingly. If tload and dload are specified, it is the call­
ers responsibilty to have them in aggreement with the given alignments. In 
effect, dalign and talign are ignored and only a_balign will be used to align 
the BSS segment accordingly. The BSS segment will be contiguous with the 
data segemnt, and padded by the appropriate number of bytes to make the 
alignment correct. 
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EXAMPLE 
Load a module into allocated memory; do not return segment addresses: 

•tatu• • loadModulaAt (fd, GLOBAL_SYMBOLS, !ll.ILL, RULL, WLL)J 

Load a module into allocated.memory; return segment addresses: 

pText • pData • pBss • LD_NO_ADDRESSJ 
•tatua - loadModuleAt (fd, GLOBAL_SYMBOLS, 'pText, 'pData, 'PBH)J 

Load a module at a specified address: 

pText • Ox8000001 /* add.res• of text •egmant */ 

pData • pB•• • I.D_NO_ADDRESS /* other •egmenta follow by default */ 

•tatu• • loadModulaAt (fd, GLOBAL_snmoLS, ;.pirext, ;.poata, 'PBH)J 

RETURNS 
OK, or ERROR if the file cannot be read, there is not enough memory, or the 
file format is illegal. 

SEE ALSO 
loadlib, Programmer's Guide: Architecture GNU /960 Reference Manual 
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NAME 
logLib - message logging library 

SYNOPSIS 
loglnit( ) - initialize message logging library 
logMsg( ) - log a formatted error message 
logFdSet( ) - set the primary logging file descriptor 
logFdAdd( ) - add a logging file descriptor 
logFdDelete( ) - delete a logging file descriptor 
logTask( ) - message-logging support task 

S'1'A!'U8 l.og'Init (fd, muMags) 

int logMllg (flllt, argl, arg2, argl, arg,, argS, arg6) 

VOID logl"clSet (fd) 
8TM'US logFdAdd ( fd) 
S'fM'UB logFdDelete (fd) 
VOID l~-k () 

DESCRIPTION 
This module handles message logging. It is usually used to display error 
messages on the system console, but such messages can also be sent to a 
disk file or printer. 

The routines logMsg( ) and logTask( ) are the basic components of the log­
ging system. The routine logMsg has the same calling sequence as print/( ), 
but instead of formatting and outputting the message directly, it sends the 
format string and arguments to a message qµeue. The task logTask( ) waits .. 
for messages on this message queue. It formats each rnessage according to ', :1 _::_ 

the format string and arguments in the message, prepends the ID of.~he," <f- · 
sender, and writes it on one or more fds that have been specified-as1 •l0-ggiftg.eem~~ 
output streams (by loglnit() or subsequently set' by logFdSet( )' '9r ,;,: 1- '·-· · 

logFdAdd( )). 

USE IN INTERRUPT SERVICE ROUTINES 
Because logMsg() does not directly cause output to 1/0 devices but instead 
simply writes to a message queue, it can be called from an interrupt service 
routine as well as from tasks. Normal 1/0, such as printf() output to a 
serial port, cannot be done from an interrupt service routine. 

DEFERRED LOGGING 
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Print formatting is performed within the context of logTask( ) rather than the 
context of the task calling logMsg( ). Since formatting can require consider­
able stack space, this can reduce stack sizes for tasks that only need to do 
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I/ 0 for error output. 

However, this also means that the arguments to logMsg() are not inter­
preted at the time of the call to logMsg( ), but rather are interpreted at some 
later time by logTask( ). This means that the arguments to logMsg( ) should 
not be pointers to volatile entities. For example, pointers to dynamic or 
changing strings and buffers should not be passed as arguments to be for­
matted. Thus the following would not give the desired results: 

doLog (which) 

{ 

char •trin.g [100] 1 

•trcpy (•trin9, which ? "hello" 1 "goodbye") 1 

logMsg (•trin9) 1 

} 

By the time logTask( ) formats the message, the stack frame of the caller may 
no longer exist and the pointer string may no longer be valid. On the other 
hand, the following is correct since the string pointer passed to the 
logTask() always points to a static string: 

doLog (which) 

( 

char *•trin91 

•trin.g • vbicb? "hello" I "goodbye"J 

logMav (•trin9)1 
} 

INITIALIZATION 
To initialize the message logging facilities, the routine_ loglnit( ) _must be . 
called before any other routines in this module. This is done by the root 
task, usrRoot( ), in usrConfig.c. 

SEE ALSO 
fiolib, pipeDrv, Programmer's Guide: 110 System 
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NAME 
loglnit( )- initialize message logging library 

SYNOPSIS 
ftUUI loginlt (fd, •"'lap) 

lilt fd1 /* file &Ncrlptor to u.e .. logvlng dn'lce */ 
lilt muH99•1 /* -.ximm number of -•MUJM alla.Md ill * 

* the log queue *I 

DESCRIPTION 
This routine specifies the fd to be used as the logging device and the number 
of messages that can be in the logging queue. If more than maxMsgs are in 
the queue, they will be discarded. A message is printed to indicate lost mes­
sages. 

This routine spawns logTask( ), the task-level portion of error logging. 

This routine must be called before any other routine in logLib. This is done 
by the root task, usrRoot( ), in usrConfig.c. 

RETURNS 
OK, or ERROR if a message queue could not be created or logTask() could 
not be spawned. 

SEE ALSO 
log Lib 

NAME 
logMsg( ) - log a formatted error message 

SYNOPSIS 
lilt l.oi*9 (fat, 

cba.r *fmt1 
lilt arv11 
int arg21 
lilt argl1 
lilt arv41 
int arv51 
lilt arv'1 

1 - 194 Intel 

arv1, arg2, arvl, arg4, arg5, arv'> 
/* fo:raat •tri.JMJ for print */ 

/* optional argummit• for fat */ 
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DESCRIPTION 
This routine logs the specified message via the logging task. Its syntax is 
identical to printf( ) - a format string is followed by arguments to be filled 
in the formal. However, the logMsg() routine is restricted to a maximum of 
6 arguments following the format string. 

The task ID of the caller is prepended to the specified message. 

SPECIAL CONSIDERATIONS 
Because logMsg( ) does not actually perform the output directly to the log­
ging streams, but instead queues the message to the logging task, logMsg( ) 
can be called from interrupt service routines. 

However, since the arguments are interpreted by the logTask( ) at the time 
of actual logging, instead of at the moment when logMsg() is called, argu­
ments to logMsg() should not be pointers to volatile entities (e.g., dynamic 
strings on the caller stack). 

See the manual entry for logLib for more detailed information about the use 
of logMsg( ). 

EXAMPLE 
If the following code were executed by task 20: 

( 

...... - "a.c.", 
-- - 1231 

~ ("ua>ll - ...-. • ,., nma • W.\n", ~, nim)f 
) 

the following error message would appear on the system log: 

t201 DJtOlt. - n... • GROIGC, Dml • 123. 

RETURNS 
The number of bytes written to the log queue, or EOF if the routine is unable 
to write a message. 

SEE AUO 
logLib, print/( ) 
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NAME 
logFdSet( ) - set the primary logging file descriptor 

SYNOPSIS 
YOID logl'dSet (fd) 

int: fd1 /* file deacript.or t.o uae - logging cS..ioe */ 

DESCRIPTION 
This routine changes the fd where messages from logMsg() are written, 
allowing the log device to be changed from the default specified by 
loglnit( ). It first removes the old fd (if one had been previously set) from 
the log f d list, then adds the new f d. 

The old logging fd is not closed or affected by this call; it is simply no longer 
used by the logging facilities. 

RETURNS 
NIA 

SEE ALSO 
IogLib, logFdAdd( ), logFdDelete() 

NAME 
logFdAdd( ) - add a logging file descriptor 

SYNOPSIS 
anros l.ogrdAdd (fd) 

int: fdJ /* file de•cript.or for addit:ioaal logging device */ 

DESCRIPTION 
This routine adds another fd to which messages will be logged to the log fd 
list. The fd must be a valid open fd. 

RETURNS 
OK, or ERROR if the allowable number of additional loggmg fds (5) is 
exceeded. 

SEE ALSO 
log lib 
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NAME 

. . . . .. 

. : : : .~ . 

logFdDelete( ) - delete a logging file descriptor 

SYNOPSIS 
ftMW logPdDelete (fd) 

:·· .. 
.•. 

·.···. : . :_/!". ,::' .. 

-~ LI"bid~.~~:(1")-.."i~g~i~::~:.~ :·::~:ii: 
. '·: .--:·· . ·:. 

int: fdJ /• file descriptor to •t:ap ui119 u logvilMJ deYice •/ 

DESCRIPTION 
This routine removes a logging fd added by logFdA.dd() from the logfd list. 
The fd is not closed; it is simply no longer used by the logging facilities. 

RETURNS 
OK, or ERROR if the fd was not added with logFdA.dd( ). 

SEE ALSO 
logLib, logFdAdd() 

NAME 
logTask( )- message-logging support task 

SYNOPSIS 
'VOID logTuJc () 

DESCRIPTION 
This task prints the messages· lcigge4 With logMsg( ). It continually reads a 
pipe and prints any messag~scthat1.c_ome-through the pipe in log format on 
the fd that was specified by loglnit( ·)(or· a subsequent call to logFdSet() or 
logFdAdd( )). . 

This task is spawned by loglnit( ). 

RETURNS 
NIA 

SEE ALSO 
log Lib 
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NAME 
loginLib - user login/password subroutine library 

SYNOPSIS 
loginlnit( )- initialize the login table 
loginUserAdd() - add a user to the login table 
loginUserDelete( ) - delete a user entry from the login table 
loginUserVerify( ) - verify a user name and password in the login table 
loginUserSltow( ) - display the user login table 
loginPrompt( ) - display a login prompt and validate a user entry 
loginStringSet() - change the login string 
loginEncryptlnstall( ) - install an encryption routine 
loginDefaultEncrypt( )- default password encryption routine 

VOID logininit () 
S~A1'US loginUserAdd (name, passwd) 
S~Ai'us loginUserDeleta (name, passwd) 
S~ loginUservarify (name, passwd) 
VOID loginUaarShow () 
S~A1'US loginPrcxret (usarNmne) 
VOID loginStringSet (newString) 
VOID loginEncryptinstall (rtn, var) 
S~ loginDafaultEncrypt (in, out) 

DESCRIPTION 
This library provides a login/password facility for network access to the 
Vx960 shell. When installed, it will require a user name and password match 
to gain access to the Vx960 shell from rlogin or telnet. This permits Vx960 to 
be used in secure environments that must restrict access to a Vx960 system. 

A routine is provided to prompt for the user name and password, and to 
verify the response by looking up the name/password pair in a login user 
table. This table contains a list of user names and encrypted passwords that 
will be allowed to remotely login to a Vx960 shell. Routines are provided to 
add, delete, and access the login user table. The list of user names can be 
displayed with loginUserSlzow( ). 

INSTAUATION 
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The login security feature is initialized by calling loginbzit( ). The login 
feature must then be connected to the shell by calling slzellLoginbzstall( ). 

logininit () 1 /* initialize login tabla * 
ahell.Logininstall (loginPrompt, NULL)J /* install security program * 
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If INCLUDE_SECURITY is defined in configAll.h, these routines are called 
by usrRoot( ) in usrConfig.c. 

The name/password pairs are added to the table by calling logi11UserAdd( ), 
which takes the name and an encrypted password as arguments. The Vx960 
host tool vxencrypt is used to generate the encrypted form of a password. 
For example, to add a user name of "fred" and password of "flintstone", 
first run vxencrypt on the host to find the encryption of "flintstone'' as fol­
lows: 

' vxencrypt 
pleas• enter passwords flintstone 
micrypted password ia ScebRezb9c 

Then invoke the routine loginUserAdd() in Vx960: 

loginUserAdd ("fred", "ScebRezb9c")1 

This can be done from the shell, a start-up script, or application code. 

In the standard Vx960 configuration, the login security feature is included in 
a Vx960 system by defining INCLUDE_ SECURITY in configAll.h. This will 
enable the calls to loginfoit() and sltellLoginfostall( ), in the Vx960 confi­
guration module usrConfig.c. It also adds a single default user to the login 
table. The default user and password are defined in configAll.h as 
LOGIN_USER_NAME and LOGIN_PASSWORD. These can be set to any 
desired name and password. Additional users can be added by adding addi­
tional calls to loginUserAdd( ). 

LOGGING IN 
When the login security facility is installed, every attempt to rlogin or telnet 
to the Vx960 shell will first prompt for user name and password. 

' rlogin target 

Vx960 logins fred 
Passwords flintstone 

-> 

The delay in prompting between unsuccessful logins is increased linearly 
with the number of attempts, in order to slow down password-guessing 
programs. 

ENCRYPTION ALGORITHM 
This library provides a simple default encryption routine, 
logi11DefaultE11crypt( ). This algorithm requires that passwords be at least 8 
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characters and no more than 40 characters. 

The routine logi11E1tcn1ptltZstall( ) allows a user-specified encryption func­
tion to be used instead of the default. 

INCLUDE FILES 
IoginLib.h 

SEE ALSO 
shelllib, vxenciypt 

NAME 
logi111nit( ) - initialize the login table 

SYNOPSIS 
VOID loginlnit () 

DESCRIPTION 
This routine must be called to initialize the login data structure used by rou­
tines throughout this module. If INCLUDE_SECURITY is defined in 
configAll.h, it is called by usrRoot( ) in usrConfig.c, before any other rou­
tines in this module. 

RETURNS 
NIA 

SEE ALSO 
login Lib 

NAME 
logi11UserAdd( )- add a user to the login table 

SYNOPSIS 
S"rA1'US loginUaerAdd (name, passwd) 
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char name [MAX_LOGIN_NAME_ LEN+ 1] 1 

char passwd[SO] 1 

Intel 

/* user name */ 
/* user paa1NOrd */ 
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DESCRIPTION 
This routine adds a user name and password entry to the login table. 

The length of user names should not exceed MAX_LOGIN_NAME_LEN, 
while the length of passwords depends on the encryption routine used. For 
the default encryption routine, passwords should be at least 8 characters 
long and no more than 40 characters. 

The procedure for adding a new user to login table is as follows: 

(1) Generate the encrypted password by invoking vxencrypt in vw/bin. 

(2) Add a user by invoking loginUserAdd( ) in the Vx960 shell with the 
user name and the encrypted password. 

The password of a user can be changed by first deleting the user entry and 
then adding the user entry again with the new encrypted password. 

EXAMPLE 
-> loginUaerAdd •pater•, •RRdRd9Qbya• 
value • 0 • OxO 
-> loginUaerAdd •robin•, "bSzyydqbSb" 
value • 0 • OxO 
-> loginUserShow 

User Rama 

peter 
robin 

value • 0 • OxO 
-> 

RETURNS . - . -
OK, or ERROR if the user name has~liea-dytie~:enteled•·=~i 

SEE ALSO ;\;/;::; 
loginLib, vxencrypt 

NAME 
loginUserDelete( ) - delete a user entry from the login table 

SYNOPSIS 
S~ loginUserDelete (name, passwd) 

char *nameJ /* user name */ 
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char •paaswd1 /"' user password •/ 

DESCRIPTION 
This routine deletes an entry in the login table. Both the user name and 
password must be supplied to remove an entry from the login table. 

RETURNS 
OK, or ERROR if there is no such user or the password is incorrect. 

SEE ALSO 
loginLlb 

NAME 
loginUserVerify( ) - verify a user name and password in the login table 

SYNOPSIS 
STAruS loginUserverify (name, passwd) 

char •name1 /* name of user •/ 
char *paaswd1 /* password of user •/ 

RETURNS 
OK, or ERROR if the user name or password is not found. 

SEE ALSO 
loginLlb 

NAME 
loginUserSltow( )- display the user login table 

SYNOPSIS 
VOID loginUserShow () 

DESCRIPTION 
This routine displays valid user names. 

EXAMPLE 
-> loginUserShow () 

User Name 
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peter 

robin 
value • 0 • OxO 
-> 

RETURNS 
NIA 

SEE ALSO 
login Uh 

NAME 

. -~ ~· 

·: ,·· .. . .. ··'. . ~· . 

logi11Prompt( ) - display a login prompt and validate a user entry 

SYNOPSIS 
S~ loginPrcxrpt. (userName) 

cbar •userName1 /* user name, ask if HULL or not. provided */ 

DESCRIPTION 

· .. •, 

This routine displays a login prompt and validates a user entry. If both user 
name and password match with an entry in the login table, the user is then 
given access to the Vx960 system. Otherwise, it will prompt the user again. 

All control characters are disabled during authentication except AD, which 
will terminate the remote login session. 

RETURNS 
OK if the name and password are valid, or ERROR if there is an EOF or the 
routine times out. 

SEE ALSO 
loginUb 
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NAME 
loginStri11gSet( ) - change the login string 

SYNOPSIS 
VOID loginStringSat (newString) 

char *newString1 /* string to become new login pra?1>t */ 

DESCRIPTION 
This routine changes the login prompt string to newString. The maximum 
string length is 80 characters. 

RETURNS 
NIA 

SEE ALSO 
login Lib 

NAME 
loginEncryptlnstall() - install an encryption routine 

SYNOPSIS 
VOID loginEncrypt.Install (rtn, var) 

FUNCPm rtnJ /* function pointer~tQ encryption ro1.Jtin• */. 
int vari /* argument to the enc::rypt:'ion· :.routiue '(unused)"*[~·~• · , .. ·· · · -

DESCRIPTION 
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This routine allows the user to install a CUStOm·encryption:toiltint?JSThe,rus;.;·::'; :.:,~., 
tom routine rtn must .be of the following· form· ·(see the foanual -~riby fo'.r ' 
loginDef aultEncn;pt( )): ' 

S'rAl'US encryptRoutine (password, encryptedPassWC>rd) 
char *password1 I* string to encrypt * 
char *encryptedPassword1 /* resulting encryption * 

When a custom encryption routine is installed, a UNIX version of this rou­
tine should also replace the tool vxencrypt in vw/bin. When a user logs in to 
the system, rtn is invoked to encrypt the requested password. The 
encrypted password is then compared against the encryption that was gen­
erated by the custom version of vxencrypt and added to Vx960 via 
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logi11UserAdd( ). 

EXAMPLE 
The custom example above could be installed as follows: 

tifdaf DlCLUDE_SECURI'l'Y 
logininit ()I /* initialise login table * 
ahell.Logininatall (loginPranpt, NULL)I /* install ahell security • 
loginEncryptinatall (encryptRoutine, NULL)I /* install encryption 

routine * 
lendif 

RETURNS 
NIA 

SEE ALSO 
loginLib, logiuDefaultEncrypt( ), vxenciypt 

NAME 
logiuDefaultEncrypt( ) - default password encryption routine 

SYNOPSIS 
S'rA!l"US loginDefaultEncrypt (in, out) 

char •in1 /* input· string •/ 
char *out1 /* encrypted string •/ 

DESCRIPTION 
This is the default encryption routine. It employs a.' simpl~-'encryptibnf(llg0o.;:~· .: 1 - , :: 

rithm. As arguments, it takes a string in and q;pointer. fo a;buffer:;Out.;5'the::1·,.._~-"' i~··~ 
encrypted string is then stored in the buffer: · · _, · ' t~ ·'.ed h the b!r::· -. 

The input strings must be at least s· characters an~ no more than-AO ;ch·arae•. :. · 
ters. · . -

If a more sophisticated encryption· algorithm is needed, 'this roµtine can" be'· 
replaced, as long as the new encryption routine retains the same declara­
tions as the default routine. The routine vxenciypt in vw/bin should also be 
replaced by a UNIX version of encryptionRoutine. For more information, see 
the manual entry for loginEncn;ptlnstall( ). 

RETURNS 
OK, or ERROR if the password is invalid. 

Rev: 29 Aug 91 Intel 1 - 205 



SEE ALSO 
loginLib, loginE11cryptl11stall( ), vxencrypt 
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·ubrdrtes (1) lstLib 

NAME 
lstlib - doubly linked list subroutine library 

SYNOPSIS 
lstlnit( ) - initialize a list descriptor 
lstAdd( ) - add a node to the end of a list 
lstConcat( ) - concatenate two lists 
lstCount( ) - report the number of nodes in a list 
lstDelete( ) - delete a specified node from a list 
lstExtract( ) - extract a sublist from a list 
lstFirst( ) - find first node in list 
lstGet( ) - delete and return the first node from a list 
lstlttsert( ) - insert a node in a list after a specified node 
lstLast( ) - find the last node in a list 
lstNext( ) - find the next node in a list 
lstNth( ) - find the Nth node in a list 
lstPrevious( ) - find the previous node in a list 
lstNStep() - find a list node nStep nodes away from a specified node 
lstFind() - find a node in a list 
lstFree( ) - free up a list 

VOID lstinit (pList) 
VOID lat.Add (pList, pNode) 
VOID latconcat (pDstList, pAddList) 
int latCount (pList) 
VOID latDelete (pLiat, pNode) 
VOID latExtract (pSrcI.ist, pStartNode, pEndNode, pDstLiat) 
ROOK *latFirat (pList) 
HODZ *lstGet (pLiat) 
VOID latinaert (pList, pPrev, pNode) 
RODS *latLaat (pLiat) 
liODB *latNext (pNode) 
liODB *latNth (pLiat, nodenum) 
liODI: *latl>revious (pNode) 
liODB *latNStep (pNode, nStep) 
int latFind (pLiat, pNode) 
VOID latFree (pList) 

DESCRIPTION 
This subroutine library supports the creation and maintenance of a doubly 
linked list. The user supplies a list descriptor (type LIS1) that will contain 
pointers to the first and last nodes in the list, and a count of the number of 
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nodes in the list. The nodes in the list can be any user-defined structure, but 
they must reserve space for two pointers as their first elements. Both the 
forward and backward chains are terminated with a NULL pointer. 

The linked-list library simply manipulates the linked-list data structures; no 
kernel functions are invoked. In particular, linked lists by themselves pro­
vide no task synchronization or mutual exclusion. U multiple tasks will 
acces$ a single linked list, that list must be guarded with some mutual­
exclusion mechanism (e.g., a mutual-exclusion semaphore). 

NON-EMPTY UST 

I head--------->I next------->I next------
1 I I I I I I 
I I ----- prev I<-------- prev I I 
I I I I I I I I 
I t.ail---- I I . . . I ---->I · · · I I 
I I I v I v 
I count•2 I I I 
----- I I 

I I 
I I 

EMPTY UST 

INCLUDE FILE 
lstLib.h 

NAME 

I haad-----------------
1 I I 
I tail--------- I 
I I I v 
I count-0 I 

lstlnit( ) - initialize a list descriptor 

SYNOPSIS 
VOID lstinit (pList) 

LIS~ *pList1 /* pointer to list descriptor to be initialized */ 
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DESCRIPTION 

This routine initializes a specified list to an empty list. 

RETURNS 
NIA 

SEE ALSO 
IstLib 

NAME 
lstAdd( ) - add a node to the end of a list 

SYNOPSIS 
VOID latAdd (pLiat, pNode) 

LIS2:' *pLiat1 /* pointer to list descriptor */ 
llODB *pNode 1 I* pointer to node to be added *I 

DESCRIPTION 

; ' . . ~ 

This routine adds a specified node to the end of a specified list. 

RETURNS 
NIA 

SEE ALSO 
lstLib 

NAME 
lstConcat( ) - concatenate two lists 

SYNOPSIS 
VOID latconcat (pDstList, pAdd.List) 

LIS2:' *pDstLiat1 /* Destination list */ 
LIS2:' *pA.dd.List1 /* List to be added to dstList */ 

DESCRIPTION 

.... ·.· .. 

This routine concatenates the second list to the end of the first list. The 
second list is left empty. Either list (or both) can be empty at the beginning 
of the operation. 
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RETURNS 
NIA 

SEE ALSO 
lstLib 

NAME 
lstCount( ) - report the number of nodes in a list 

SYNOPSIS 
int lstCount (pLbt) 

LIST •pLi•t1 /* pointer to list descriptor */ 

DESCRIPTION 
This routine returns the number of nodes in a specified list. 

RETURNS 
The number of nodes in the list. 

SEE ALSO 
lstLib 

NAME 
lstDelete() - deletea:speeaedcti:efj~{r(uhla:liStpedfiu..i r-.. g_,::; · ·,. ·; -~ · ·· 

SYNOPSIS ; 
VOID lstDelete (pList, pNode) 

LIST *pLi•t1 /* pointer to list descriptor */ 
llODB: *pNode1 /• pointer to node to be deleted */ 

DESCRIPTION 
This routine deletes a specified node from a specified list. 

RETURNS 
NIA 
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SEE ALSO 
lstlib 

NAME 
lstExtract( ) - extract a sublist from a list 

SYNOPSIS 
VOID latExtract (pSrcList, pStartNode, pEndNode, pDatList) 

LIST *pSrcLiat7 /* pointer to source list •/ 
NODE •pStartNode1 /• first node in sublist to be 

* extracted */ 
NODS: *pE:ndNode7 /• last node in sublist to be 

* extracted */ 
LIST *pOstList7 /* pointer to list where to put 

* extracted list */ 

DESCRIPTION 

,·'·\' .·. 

This routine extracts the sublist that starts with pStartNode and ends with 
pEndNode from a source list. It places the extracted list in pDstList. 

RETURNS 
NIA 

SEE ALSO 
lstlib 

NAME 
lstFirst() - find first node in list 

SYNOPSIS 
NOOK *lstFirat (pList) 

LIST *pList1 /• pointer to list descriptor */ 

DESCRIPTION 
This routine finds the first node in a linked list. 
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RETURNS 
A pointer to the first node in a list, or NULL if the list is empty. 

SEE ALSO 
lstLib 

NAME 
lstGet( ) - delete and return the first node from a list 

SYNOPSIS 
RODE *latGet (pList) 

LIS~ *pLiat1 /* pointer to list frcm which to !IJGt node */ 

DESCRIPTION 
This routine gets the first node from a specified list, deletes the node from 
the list, and returns a pointer to the node gotten. 

RETURNS 
A pointer to the node gotten, or NULL if the list is empty. 

SEE ALSO 
lstlib 

NAME 
lstlnsert() - insert a node in a list after a specified node 

SYNOPSIS 
VOID latinsert (pLiat, pPrev, pNode) 

LIS~ *pLiat1 /* pointer to liat descriptor */ 
!IODB *pPrev1 /* pointer to node after which to insert */ 

HOOi: *pNode1 /* pointer to node to be inserted */ 

DESCRIPTION 
This routine inserts a specified node in a specified list. The new node is 
placed following the list node pPrev. If pPrev is NULL, the node is inserted at 
the head of the list. 
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RETURNS 
NIA 

SEE ALSO 
lstLib 

NAME 
lstLast( ) - find the last node in a list 

SYNOPSIS 
JiODK *latLast (pLiat) 

LIS1' *pList1 /* pointer to list descriptor */ 

DESCRIPTION 
This routine finds the last node in a list. 

RETURNS 
A pointer to the last node in the list, or NULL if the list is empty. 

SEE ALSO 
lstLib 

NAME 
lstNext( ) - find the next node in a list 

SYNOPSIS 
JlODB *lstllext (~ode) 

NODS *pNode1 /* pointer to node wosa successor 
* is to ba found *I 

DESCRIPTION 
This routine locates the node immediately following a specified node. 

RETURNS 
A pointer to the next node in the list, or NULL if there is rto next node. 
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SEE ALSO 
lstLib 

NAME 
lstNth( ) - find the Nth node in a list 

SYNOPSIS 
JIODB *lat.Nth (pList, nodenum) 

LIS~ *pList1 /* pointer to list descriptor */ 
int nodenum1 /* number of node to be found */ 

DESCRIPTION 
This routine returns a pointer to the node specified by a number nodenum 
where the first node in the list is numbered. Note that the search is optim­
ized by searching forward from the beginning if the node is closer to the 
head, and searching back from the end if it is closer to the tail. 

RETURNS 
A pointer to the Nth node, or NULL if there is no Nth node. 

SEE ALSO 
lstLib 

NAME 
lstPrevious( ) - find the preYic>.us: node; ~n cf list '·' . , : : 

SYNOPSIS 
HODB *lstPrevioua (pNode) 

RoDB *pNode1 /* pointer to node whose predecessor ia 
* to be found */ 

DESCRIPTION 
This routine locates the node immediately preceding the node pointed to by 
pNode. 
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RETURNS 
A pointer to the previous node in the list, or NULL if there is no previous 
node. 

SEE ALSO 
lstLib 

NAME 
lstNStep( )- find a list node nStep nodes away from a specified node 

SYNOPSIS 
RODE *lat.NStep (pNode, nStep) 

NODE *pNode1 /* the known node */ 
int nStep1 /* number of steps away to find •/ 

DESCRIPTION .:i 

This rotJ.tine locates the node nStep steps away in either direction from a 
specified node. If nStep is positive, it steps toward the tail. If nStep is nega­
tive, it steps toward the head. If the number of steps is out of range, a NULL 
is returned. 

RETURNS 
A pointer to the node nStep steps away, or NULL if the node is out of range. 

SEE ALSO 
lstLib 

NAME 
lstFind() - find a node in a list 

SYNOPSIS 
int latFind (pLiat, pNoda) 

LIS~ •pLiat1 /* list in which to aaarch */ 

HOOE *pNode1 /* pointer to node to aearch for */ 
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DESCRIPTION 
This routine returns the node number of a sp~cified node (the first node is 
1). 

RETURNS 
The node number, or ERROR if the node is not found. 

SEE ALSO 
lstLib 
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NAME 
lstFree() - free up a list 

SYNOPSIS 
VOID latl"ree (pList) 

LIST •pList1 /* list for which to free all nodes */ 

DESCRIPTION 
This routine turns any list into an empty list. It also frees up memory used 
for nodes. 

RETURNS 
NIA 

SEE ALSO 
lstlib, free( ) 
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NAME 
memlib - the Vx960 memory manager 

SYNOPSIS 
memPa1tCreate( ) - create a memory partition 
memPartAddToPool( ) - add memory to a memory partition 
memPartOptionsSet() - set the debug options for a memory partition 
memPartAlloc( ) - allocate a block of memory from a specified partition 
memPartRealloc() - reallocate a block of memory in a specified partition 
memPartFree( ) - free a block of memory in a specified partition 
memPartFittdMax() - find the size of the largest available free block 
memPartSliow() - show the partition blocks and statistics 
memAddToPool() - add memory to the system memory partition 
memOptionsSet( ) - set the debug options for the system memory partition 
malloc( ) - allocate a block of memory from the system memory partition 
calloc() - allocate space for an array 
realloc( ) - reallocate a block of memory 
free( ) - free a block of memory 
cfree( ) - free a block of memory 
memFittdMax( ) - find the largest free block in the system memory partition 
memSJzow( ) - show the system memory partition blocks and statistics 

PART_ID memPartCreate (pPool, poolSize) 
STArUS memPartAddToPool (partid, pPool, poolSize) 
STArUS memPartOptionsSet (partid, options) 
VOID *memPartA.lloc (partid, nBytes) 
VOID •memPart.Realloc (partid, pBlock, nBytes) 
S'l:ArUS memPartP'ree (partid, pBlock) 
int ine:nPart.FindMax (partid) 
STAXUB memPartShow (partid, type) 
VOID memAdd.ToPool (pPool, poolSize) 
VOID mem:>pt.ionsSet (options) 
VOID •malloc (nBytes) 
VOID •calloc (elemNum, elemSize) 
VOID •realloc (pBlock, newSize) 
S'Ud'US free (pBlock) 
STArUS cfree (pBlock) 
int mamFindMax () 
VOID memShow (type) 
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DESCRIPTION 
This library provides facilities for managing the allocation of blocks of 
memory from ranges of memory called memory partitions. This library con­
sists of two sets of routines. The first set, memPart .•• ( ), comprises a general 
facility for the creation and deletion of memory partitions, and the allocation 
and deallocation of blocks from those partitions. The second set provides a 
traditional C malloc( )/free() interface to one particular partition, the sys­
tem memory partition. 

The system memory partition is created when the kernel is initialized by 
kernellnit( ), which is called by the root task, usrRoot( ), in usrConfig.c. The 
ID of the system memory partition is stored in the global variable 
mem.SysPartld; its declaration is included in memLib.h. 

The allocation of memory, using memPartAlloc( ) in the general case and 
malloc( ) for the system memory partition, is done with a first-fit algorithm. 
Adjacent blocks of memory are coalesced when they are freed, using 
memPartFree( ) and free( ). 

ERROR OPTIONS 

1 • 218 

Various debug options can be selected for each partition using 
memPartOptionsSet( ) and memOptionsSet( ). Two kinds of errors are 
detected: attempts to allocate more memory than is available, and bad 
blocks found when memory is freed. In both cases, options can be selected 
for system actions to take place when the error is detected: (1) return the 
error status, (2) log an error message and return the error status, or (3) log an 
error message and suspend the calling task. 

One of the following options can be s:Pecifie9. to determine the action to be 
taken when there is an attempt to allocate more mem_ory than is available in · 
the partition: · · 

MEM: ALLOC ERROR RETURN · .! ! 
-~just return the error statt}.s to the ealfingtasbta.tt.!5 ~o .lhe c~·i~>-3 '·::. \. 

MEM: ALLOC ERROR LOG MSG : ' .. 
--log an e-;_;.or message a;d r~turn the status. t9 th~ calling· task.··:· 

MEM:_ALLOC_ ERROR_LOG _AND _SUSPEND 
- log an error message and suspend the calling task. 

The following option can be specified to check every block freed to the parti­
tion. If this option is specified, memPartFree( ) and free( ) will make a con­
sistency check of various pointers and values in the header of the block 
being freed. 

MEM: BLOCK CHECK 
-- check each block freed. 
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One of the following options can be specified to determine the action to be 
taken when a bad block is detected when freed. These options apply only if 
the MEM _BLOCK_ CHECK option is selected. 

MEM_BLOCK_ERROR_RETURN 
- just return the status to the calling task. 

MEM BLOCK ERROR LOG MSG - - - -
- log an error message and return the status to the calling task. 

MEM_BLOCK_ERROR_LOG_AND_SUSPEND 
- log an error message and suspend the calling task. 

The default options when a partition is created are: 
MEM ALLOC ERROR LOG MSG - - - -MEM BLOCK CHECK - -MEM BLOCK ERROR LOG AND SUSPEND - - - - -

When setting options for a partition with memPartOptionsSet() or 
memOptionsSet( ), use the logical OR operator between each specified 
option to construct the options parameter. For example: 

mamPartOptionsSet (myPartid, MEM_ALLOC_ERROR_LOG_MSG I 
MEM_BLOCK_CHECK I 
MEM_BLOCK_ERROR_LOG_MSG) I 

CAVEATS 
The routine malloc() always rounds up to a 4-byte boundary and there is an 
8-byte overhead for every block allocated. 

INCLUDE FILE 
memLib.h 

NAME 
memPartCreate( ) - create a memory partition 

SYNOPSIS 
PA.R'l'_ID ID&IDPartCreate (pPcol, poolSize) 

char *pPoal1 /* pointer to memory area */ 
unsigned poolSize1 /* size in bytes */ 

DESCRIPTION 
This routine creates a new memory partition containing the specified 
memory pool. It returns a partition ID which can then be passed to other 
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NOTE 

routines to manage the partition (i.e., to allocate and free memory blocks in 
the partition). Partitions can be created to manage any number of separate 
memory pools. 

The descriptor for the new partition is allocated out of the system memory 
partition (i.e., with malloc( )). 

RETURNS 
The partition ID, or NULL if there is insufficient memory in the system 
memory partition for a new partition descriptor. 

SEE ALSO 
memLib 

NAME 
memPartAddToPool() - add memory to a memory partition 

SYNOPSIS 
S"rAroS mamPartAdd'l'oPool (partid, pPool, poolSiza) 

P~_ID partid1 
char *pPool1 
unsigned poolSiza1 

DESCRIPTION 

/* partition to initialize •/ 
/* pointer to memory block •/ 
/* block size in bytes •/ 

This routine adds memory to a memory partition after the initial call to 
memPartCreate( ). The memory added need not be contiguous with 
memory previously assigned ~o the partition. 

RETURNS :1:·'i': . 
OK or ERROR. 

SEE ALSO 
memLib, memPartCreate( ) 

1 - 220 Intel Rev: 29 Aug 91 



' • • • • • •.. • :• • ':' '•: :.:, ".' ~ ~I 

. · ··. ·:: · : :. -:::.- ,>.};:.),'.;:/\·.·:· ·'.<; · .... _ -(~;sr:~ri1j:..:~~~tib' · ·;.:.~~-:.:::; .. ; 
. ~ ...... 

NAME 
memPartOptionsSet( ) - set the debug options for a memory partition 

SYNOPSIS 
S~ 1118111Part0ption11Set (partid, options) 

PAR!r_m partid1 /* partition for which to set option */ 
uuigned options1 /* memory management optiou */ 

DESCRIPTION 
This routine sets the debug options for a specified memory partition. Two 
kinds of errors are detected: attempts to allocate more memory than is 
available, and bad blocks found when memory is freed. In both cases, the 
following options can be selected for actions to be taken when the error is 
detected: (1) return the error status, (2) log an error message and return the 
error status, or (3) log an error message and suspend the calling task. These 
options are discussed in detail in the library manual entry for memlib. 

RETURNS 
OK or ERROR. 

SEE ALSO 
memLib 

NAME ' 
memPartAlloc( ) - allocate a block of memory from a specified partition 

SYNOPSIS 
VOID *mealPartAlloc: (partid, DBytes) 

PAR!r_ID partid1 /* memory partition to allocate out of */ 
unsigned DByte•1 /* number of bytes to allocate */ 

DESCRIPTION 
From a specified partition, this routine allocates a block of memory whose 
size is equal to or greater than nBytes. The partition must have been previ­
ously initialized with memPartbtit( ). 

RETURNS 
A pointer to a block. or NULL if the call fails. 

Rev: 29 Aug 91 Intel 1 - 221 



··' .... · 

SEE ALSO 
memlib, memPartlnit( ) 

NAME 
memPartRealloc( ) - reallocate a block of memory in a specified partition 

SYNOPSIS 
VOID *mmlPartRaalloc (partid, pBlock, nBytes) 

PAR1'_ID partidJ /* partition ID */ 
char *pBlock1 /* block to be reallocated. */ 
unsi;nad nBytes1 /* new block size in byte• */ 

DESCRIPTION 
This routine changes the size of a specified block and returns a pointer to the 
new block of memory. The contents that fit inside the new size (or old size 
if smaller) remain unchanged. 

RETURNS 
A pointer to the new block of memory, or NULL if the call fails. 

SEE ALSO 
memlib 

NAME 
memPartFree( ) - free a block of memory in a specified partition 

SYNOPSIS 
S'l'A1'US 1118111Part.Free (partid, pBlock) 

PAR1'_ID partid1 /* memory partition to add the block to */ 
char *p8lock1 /* pointer to block of memory to be freed */ 

DESCRIPTION 

1 - 222 

This routine takes a block of memory previously allocated with 
memPartAlloc( ) and returns it to the partition's free memory list. 
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RETURNS 
OK or ERROR if there is an invalid block. 

SEE ALSO 
memLib 

NAME 
memPartFindMax( ) - find the size of the largest available free block 

SYNOPSIS 
int memPartl"indMax (partid) 

PART_ID partid1 /* partition ID •/ 

DESCRIPTION 
This routine searches for the largest block in the memory partition free list, 
and returns its size. 

RETURNS 
The size (in bytes) of the largest available block. 

SEE ALSO 
memLib 

NAME 
memPartSltow() - show the partition blocks and statistics 

SYNOPSIS 
s~ memPartshow (partid, type) 

PART_ID partid; /* partition ID */ 

int type; /• 0 • statistics, 1 • statistics ' list •/ 

DESCRIPTION 
For a specified partition, this routine displays the total amount of free space 
in the partition, the number of blocks, the average block size, and the max­
imum block size. It also shows the number of blocks currently allocated, 
and the average allocated block size. 

In addition, if type is 1, this routine displays a list of all the blocks in the free 
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list of the specified partition. 

RETURNS 
OK or ERROR. 

SEE ALSO 
memlib, memSlww( ) 

NAME 
mem.AddToPool( ) - add memory to the system memory partition 

SYNOPSIS 
VOID memAddroPool (pPool, poolSize) 

char *pPool 1 /• pointer to memory block • / 

un•iqned poolSizeJ /* block size in bytes */ 

DESCRIPTION 
This routine adds memory to the system memory partition after the initial 
allocation of memory to the system memory partition. 

RETURNS 
NIA 

SEE ALSO 
memlib, memPartAddToPool( ) 

NAME 
memOptionsSet( ) - set the debug options for the system memory partition 

SYNOPSIS 
VOID mem:)ptionsSet (options) 

unsigned optiona1 /* options for system partition •/ 

DESCRIPTION 
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This routine sets the debug options for the system memory partition. Two 
kinds of errors are detected: attempts to allocate more memory than is 
available, and bad blocks found when memory is freed. In both cases, the 
following options can be selected for actions to be taken when the error is 
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detected: (1) return the error status, (2) log an error message and return the 
error status, or (3) log an error message and suspend the calling task. These 
options are discussed in detail in the library manual entry for memLib. 

RETURNS 
NIA 

SEE ALSO 
meinLib, memPartOptionsSet( ) 

NAME 
malloc( ) - allocate a block of memory from the system memory partition 

SYNOPSIS 
vom *malloc: (nBytea) 

wi.igned nByte•J /* number of bytes t.o allocate */ 

DESCRIPTION 
This routine allocates a block of memory from the free list whose size is 
equal to or greater than nBytes. 

RETURNS 
A pointer to the block, or NULL if the call fails. 

SEE ALSO 
memLib 

NAME 
calloc( )- allocate space for ari array 

SYNOPSIS 
VOID *calloc: (elemNum, elemSize) 

unsigned elemNumJ /* number of elements */ 

unsigned elemSize1 /* size of elements */ 

DESCRIPTION 
This routine allocates a block of memory for an array that contains elemNum 
elements of size elem Size. This space is initialized to~ zeros. 
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RETURNS 
A pointer to the blo~ or NULL if the calls fails. 

SEE ALSO 
memLib 

NAME 
realloc( )- reallocate a block of memory 

SYNOPSIS 
VOID *raalloc (pBlock, nswSize) 

char *pBlock1 /* block t.o be reallocated */ 

unsigned newSiza1 /* new block size */ 

DESCRIPTION 
This routine changes the size of a given block and returns a pointer to the 
new block of memory. The contents that fit inside the new size (or old size 
if smaller) remain unchanged. 

RETURNS 
A pointer to the new block of memory, or NULL if the call fails. 

SEE ALSO 
memLib 

NAME 
free( ) - free a block of memory 

SYNOPSIS 
S~ free (pBlock) 

char *pBlock1 /* pointer to block of memory to be freed */ 

DESCRIPTION 
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This routine takes a block of memory previously allocated with malloc() or 
calloc( ) and returns it to the free memory pool. 

It is an error to free a block of memory that was not previously allocated. 
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RETURNS 
O~ or ERROR if the the block is invalid. 

SEE ALSO 
memLib 

NAME 
cfree( ) - free a block of memory 

SYNOPSIS 
S~ cfree (pBlock) 

char *pBloclq /* pointer to block of memory to be freed */ 

DESCRIPTION 
This routine takes a block of memory previously allocated with calloc( ) and 
returns it to the free memory pool. 

It is an error to free a memory block that was not previously allocated. 

RETURNS 
O~ or ERROR if the the block is invalid. 

SEE ALSO 
memLib 

NAME 
memFindMax( ) - find the largest free block in the system memory partition 

SYNOPSIS 
int IDBlllFindMax ( ) 

DESCRIPTION 
This routine searches for the largest block in the system memory partition 
free list and returns its size. 

RETURNS 
The size (in bytes) of the largest available block. 
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SEE ALSO 
memLib, memPartFimJMax( ) 

NAME 
memSltow( ) - show the system memory partition blocks and statistics 

SYNOPSIS 
VOID mamShow (type) 

int type, 

DESCRIPTION 
This routine displays the total amount of free space in the system memory 
partition, the number of blocks, the average block size, and the maximum 
block size. It also shows the number of blocks currently allocated, and the 
average allocated block size. 

If type is 1, a list of all the blocks in the free list of the system partition is 
displayed. 

EXAMPLE 
-> mamShov 1 

FREE I.IS~1 

DUID addr •iza 

1 Ox3feel8 16 
2 Ox3bl434 20 
3 Ox4dl88 2909400 

SUMMARY1 
.. 
,. 

•tat.u• byte• .blocks :ave block 

currant 
free 2909436 3 969812 

alloc 969060 16102 60 
cumulative 

alloc 1143340 16365 69 
value • 12288 • Ox3000 • cFwd + Ox20 

RETURNS 
NIA 
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max block 

2909400 
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SEE ALSO 
memLib, memPartSliow() 
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NAME 
msgQLib - message queue library 

SYNOPSIS 
msgQCreate( ) - create and initialize a message queue 
msgQDelete( ) - delete a message queue 
msgQSend( )- send a message to a message queue 
msgQReceive( )- receive a message from a message queue 
msgQNumMsgs( ) - get the number of messages queued to a message queue 
msgQinfoGet( )- get information about a message queue 
msgQShow( ) - show information about a message queue 

MSG_<t_ID msgQCreate (ma.xMsgs, maxMsgLength, options) 
SXATUS magQDelete (msgQid) 
SXATUS msgQSend (msgQid, buffer, nBytea, timeout, priority) 
int msgQReceive (msgQid, buffer, maxNBytea, timeout) 
int msgQNumMsg• (msgQid) 
SXATUS msgQinfoGet (msgQid, pinfo) 
SXATUS msgQShow (msgQid, level) 

DESCRIPTION 
In Vx960, message queues are the primary intertask communication 
mechanism within a single CPU. Message queues allow a variable number 
of messages (varying in length) to b_e queued in first-in-first-out order. Any 
task or interrupt service routine can send messages to a message quet1e. 
Any task can receive messages from a message queue: Multiple tasks can 
send to and receive from the same message queue. Full-duplex communica­
tion between two tasks generally require two message queues, one for each 
direction. 

CREATING AND USING MESSAGE QUEUES 
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A message queue is created with msgQCreate( ). Its parameters specify the 
maximum number of messages that will be allowed to be queued to that 
message queue and the maximum length in bytes of each message. Enough 
buffer space will be pre-allocated to accommodate the specified number of 
messages of specified length. 

A task or interrupt service routine sends a message to a message queue with 
msgQSend( ). If no tasks are waiting for messages on the message queue, 
the message is simply added to the buffer of messages for that queue. If any 
tasks are already waiting to receive a message from the message queue, the 
message is immediate! y delivered to the first waiting task. 
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A task receives a message from a message queue with msgQReceive( ). If 
any messages are already available in the message queue's buffer, the first 
message is immediately dequeued and returned to the caller. If no messages 
are available, the calling task will block and be added to a queue of tasks 
waiting for messages. This queue of waiting tasks can be ordered either by 
task priority or FIFO, as specified in an option parameter when the queue is 
created. 

TIMEOUTS 
Both msgQSend() and msgQReceive() take timeout parameters. When 
sending a message, if no buff er space is available to queue the message, the 
timeout specifies how many ticks to wait for space to become available. 
When receiving a message, the timeout specifies how many ticks to wait if 
no message is immediately available. The value of the timeout parameter 
may have the special values of NO_WAIT (0) meaning to always return 
immediately or WAIT _FOREVER (-1) meaning to never time out. 

URGENT MESSAGES 
The msgQSend() function allows the priority of a message to be specified as 
either normal (MSG_PRI_NORMAL) or urgent (MSG_PRI_URGENT). Nor­
mal priority messages are added to the tail of the list of queued messages, 
while urgent priority messages are added to the head of the list. 

SEE ALSO 
pipeDrv, Programmer's Guide: Basic OS 

NAME 
msgQCreate( )- create and initialize a message queue 

SYNOPSIS 
MSG_jLID msgQCreate (maxMsgs, maxMsgLength, options) 

int. maxMsga1 /* max messages that. can be queued */ 

int. maxMsgLength1 /* max bytes in a message */ 

int. options1 /* message queue options */ 

DESCRIPTION 
This routine creates a message queue capable of holding up to maxMsgs 
messages, each of up to maxMsgLength bytes long. It returns a message 
queue ID used to identify the created message queue in all subsequent calls 
to routines in this library. The queue can be created with the following 
options: 
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- queue pended tasks in FIFO order. MSG_Q_FIFO 

MSG_ Q_PRIORITY - queue pended tasks in priority order. 

RETURNS 
MSG_ Q_ ID, or NULL if error. 

ERRNO 
S memLib NOT ENOUGH MEMORY 

- unable to allocate memory-for message queue and message buffers. 

S_intLib_NOT_ISR_CALLABLE 
called from an interrupt service routine. 

SEE ALSO 
msgQLib 

NAME 
msgQDelete( ) - delete a message queue 

SYNOPSIS 
STA1'US msgQDelat.a (msg'Qid) 

MSGJLID msg'Qid1 /* massage queue t:o delat.a */ 

DESCRIPTION 
This. routine deletes a meSsa:ge'.queue. · Any·task blocked on either a 
~sgQ$end() or msgQReceiv~C).'will qe unbl9~ed·and receive· an error from 
the call with ernw seL:to &jobjLio~OBJECT_DELETEO. Subsequently, 
msgQid will no longer be a:v~Ji~lnes5age·que.ue ID. · 

RETURNS ·· .,. ~~!'~:.:_.:·~ 

O~ or. ERROR. . "' · · 

ERRNO 
S _ objLib _OBJ_ ID_ ERROR 

the msgQid is invalid. 

S _ intLib _NOT_ ISR _CALLABLE 
called from an interrupt service routine. 

SEE ALSO 
msgQLib 
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NAME 
msgQSend( )- send a message to a message queue 

SYNOPSIS 
Sn.nnl mgQSend (msgQic1, buffer, nBytes, timeout, priority) 

MSGJLID msgQic11 /* ID8BSage queue OD which to Hnd */ 
char* 

UIN't 

int 
int 

DESCRIPTION 

buffer1 /* meBSage to •end */ 
DByte111 /* length of message */ 

timeout1 /* ticks ta wait */ 

priorityJ /* MSG_PRI_NORMAL or MSG_PRI_URGEN'l' */ 

This routine sends the message in buffer of length nBytes to the message 
queue msgQid. If any tasks are already waiting to receive messages on the 
queue, the message will immediately be delivered to the first waiting task. 
If no task is waiting to receive messages, the message is saved in the mes­
sage queue. 

The timeout parameter specifies the number of ticks to wait for free space if 
the message queue is full. timeout can have the special value NO_WAIT that 
indicates msgQSend() will return immediately even if the message has not 
been sent. Another value for timeout is WAIT FOREVER that indicates that 
msgQSend() will never timeout. -

The priority parameter specifie~ the priority.of .the..message being sent. Nor­
. m~l priori~y m~ssages (MSG_PRI_NOIDyfAL}.~re·adcleq':to.thetail of the list 
of queued rnessages. Urgent. p_rioruy;!lle~es;{MSG~PRI.:_URGENT) are 
added to the head of the list. .,~, '..;.;:, ;. : .. '.'· .; ' : · · · · 

USE BY INTERRUPT SERVICE ROUTINEs.;5;:: ih ii'lii.:i'•r;:::r_. ~+ "\.. 
This routine can be called by intem1p!i$cn:;v.iter~cmtiries ·aS' well as by tasks. 
This is ~:me of the primary means of '.:-communication J?efween, an interrupt 
service routine and a task. When'.caUed.-from·.:aninteirupt service routine, 
timeout must be specified as NO_ WAIT ... · · · ' · · · · 

RETURNS 
OK, or ERROR. 

ERRNO 
S_objLib_OBJ_ID_ERROR 

the msgQid is invalid. 

s_objLib_OBJ_DELETED 
the message queue was deleted while waiting to a send message. 
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S _ objLlb _OBJ_ UNAVAILABLE 
timeout is set to NO_ WAIT and the queue is full. 

S _ objLlb _OBJ_ TIMEOUT 
the queue is full for timeout ticks. 

S _ msgQLib _INVALID_ MSG_ LENGTH 
nBytes is larger than the maxMsgLength set for the message queue. 

S_msgQLib_NON_ZERO_TIMEOUT_AT_INT_LEVEL 
called from an ISR with timeout not set to NO_ WAIT. 

SEE ALSO 
msgQLib 

NAME 
msgQReceive( )- receive a message from a message queue 

SYNOPSIS 
int msgQReceive (msgQid, buffer, maxNBytes, timeout) 

MSG_Q._ID msgQid1 /* message queue from which to receive*/ 

char* 
UIN'l' 

int 

buffer1 /* buffer to receive message */ 
maxNBytes1 /* length of buffer */ 

timeout1 /* ticks to wait */ 

DESCRIPTION 
This routine receives a message from the message queue msgQid. The 
received message is copied into the specified buffer, which is maxNBytes in 
length. If the message is longer than maxNBytes, the remainder of the mes-
sage is discarded (no errorindication is returned). ), 

The timeout parameter specifies the number of ticks to wait for a mes5age to 
be sent to the queue, if no message is available when msgQReceive() is 
called. timeout can have the special value NO_WAIT that indicates 
msgQReceive() will return immediately even if a message is available. 
Another value for timeout is WAIT FOREVER that indicates that 
msgQReceive() will never timeout. 

This routine must not be called by interrupt service routines. 

RETURNS 
The number of bytes copied to buffer, or ERROR. 
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ERRNO 
s _ objLlb _OBJ_ ID_ ERP.OR 

the msgQld is invalid. 

S_ objLlb _OBJ_ DELETED 

·:·' 

the message queue was deleted while waiting to receive a message. 

S_objLlb_OBJ_UNAVAILABLE 
timeout is set to NO_ WAIT and no messages are available. 

S _objLib _OBJ_ TIMEOUT 
no messages were received in timeout ticks. 

S _ msgQLib _INVALID _MSG_ LENGTH 
nBytes is less than 0. 

SEE ALSO 
msgQLib 

NAME 
msgQNumMsgs() - get the number of messages queued to a message queue 

SYNOPSIS 
int msgQNumMsg• (msgQid) 

MSGJLID msgQid1 /* message queue ta examine */ 

DESCRIPTION 
This routine returns the number of messages currently queued to a specified 
message queue. 

RETURNS 

ERRNO 

The number of messages queued, or ERROR. 

S _ objUb _ OBJ_ID _ERROR 
the msgQld is invalid. 

SEE ALSO 
msgQLib 
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NAME 
msgQinfoGet( ) - get information about a message queue 

SYNOPSIS 
SD.ma msgQinfoGet (msgQid, pinfo) 

MSG.JLID msgQid1 /• massage queue to query •/ 

MSG.JLIHFO • plnfo1 /* where to return msg info •/ 

DESCRIPTION 
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This routine gets information about the state and contents of a message 
queue. The parameter plnfo is a pointer to a structure of type MSG_ Q_ INFO 
defined in msgQLib.h as follows: 

typedef •truct. /* MSG_Q_INFO * 

{ 

int numMsg•1 /• OU'l1 number of masaagem queued * 
int numrasks1 /* OU'1'1 number of task• waiting on mag q * 

int Andrimaouts1 /* 00'1'1 count of •end timeout• * 
int reCY.rimaouts1 /* 00'1'1 count of receive timeout• • 

int options1 /* OU'l1 options with which mag q was created * 
int lllllXMsgs1 /* OU'l1 max message• that can be queued * 
int lllllXMsgt.ength1 /• 00'1'& max byte length of each manage • 

int taskidList:Max1 /* IN& max tasks to fill in taskidLiat * 
int * taskidList1 /* ms ·array-of· task: ID• waiting OD msg q * 

int 111&gr.ist:Max1 /* IN1 max msga'to fill-in llisg lists.* 

char ** msgptrI.ist1 /• =Pira-t atray\i'of:;iDSg=-ptrii queued to msi q • 
int • msgLaDList1 /• Pm1"'array-.:of"lan¢h&~of-·.·anag•--• ···,- · ·., · 

} MSG.JLINFOJ } .HYJ _Q ."· '':' 

If a message· queue is emptyi:ther~c.mpy b¢ :tasks-blocked on receiving. If a 
message queu·e is full, there may ;be-tasks; blbcked on sending. This can be 
determined as follows: · · ' 

- If numMsgs is 0, then numTasks indicates the number of tasks blocked on 
receiving. 

- If numMsgs is equal to maxMsgs, then numTasks is the number of tasks 
blocked on sending. 

- If numMsgs is greater than 0 but less than maxMsgs, numTasks will be 0. 
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A list of pointers to the messages queued and their lengths can be obtained 
by setting msgPtrList and msgLenList to the addresses of arrays to receive the 
respective lists, and setting msgListMax to the maximum number of ele­
ments in those arrays. If either list pointer is NULL, no data will be returned 
for that array. 

No more than msgListMax message pointers and lengths are returned, 
although numMsgs will always be returned with the actual number of mes­
sages queued. 

For example, if the caller supplies a msgPtrList and msgLenList with room for 
10 messages and sets msgListMax to 10, but there are 20 messages queued, 
then the pointers and lengths of the first 10 messages in the queue are 
returned in msgPtrList and msgLenList, but numMsgs will be returned with 
the value 20. 

A list of the task IDs of tasks blocked on the message queue can be obtained 
by setting taskidList to the address of an array to receive the list, and setting 
taskldListMax to the maximum number of elements in that array. If taskldList 
is NULL, then no task IDs are returned. No more than taskldListMax task 
IDs are returned, although numTasks-willaiways be returned with the actual 
number of tasks blocked. 

For example, if the caller supplies a taskldList with room for 10 task IDs and 
sets taskldListMax to 10, but there are 20 tasks blocked on the message 
queue, then the IDs of the first 10 tasks in the blocked queue will be returned 
in taskldList, but numTasks will be returned with the value 20. 

Note that the tasks returned i_n taskldList may ~e .blocked for either send. or 
receive. As noted above this can be<determifiecl;by:examining:numMsgs> · . . . . . ,. . 
Th~ variables sendTimeouts and r~Timeout~.a.t.e;t.~~ounts·df -the' number of-'.' 
times msgQSend() and msgQReceive('):st'e~pectii{~lyHtr~tu-med;."with::·a ·. 
timeout. 

The variables options, maxMsgs, and'~maxMsgEengt;Ji. are' .the .para.meters with 
which the message queue was created/,:_~ ... ······ ...... 

WARNING 
The information returned by this routine is not static :and may be obsolete 
by the time it is examined. In particular, the lists of task IDs and I or message 
pointers may no longer be valid. However, the information is obtained 
atomically, thus it will be an accurate snapshot of the state of the message 
queue at the time of the call. This information is generally used for debug­
ging purposes only. 
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WARNING 
The current implementation of this routine locks out interrupts while 
obtaining the information. This can compromise the overall interrupt 
latency of the system. Generally this routine is used for debugging pur­
poses only. 

RETURNS 

ERRNO 

OK, or ERROR. 

s _ objLlb _OBJ_ ID_ ERROR 
the msgQid is invalid. 

SEE ALSO 
msgQLib 

NAME 
msgQShow( ) - show information about a message queue 

SYNOPSIS 
S"rA1'US msgQShow (msgQid, level) 

MSG_Q_ID msgQid7 /* message queue to display */ 
int levelJ /* 0 • SUillllary, 1 • details */ 

DESCRIPTION 
This routine displays the state and optionally the contents of a message 
queue. 
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A summary of the state of the message queue is displayed as follows: 

Message queue id Oxl234567B1 
PRIORITY Task queuing 

100 Message length max (bytes) 
10 Messages max 

0 Messages queued 
0 Receivers blocked 

12345678 Send timeouts 
12345678 Receive timeouts 

If level is 1, then more detailed information will be displayed. If messages 
are queued, they will be displayed as follows: 
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·: tlb.rarles (1)- -msgQLib 

Haa•agea queuedr 

f addres• length value 
1 OX123eb204 4 OxOOOOOOOl Oxl2345678 

If tasks are blocked on the queue, they will be displayed as follows: 

Receivers blockech 
OX3al34 (tExc'lask) 

SEE ALSO 
msgQLib 
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NAME 
netLib - network interface library 

SYNOPSIS 
netLiblnit( ) - initialize the network package 
netTask( ) - network task entry point 

ftA.'1W netl.ibinit ( ) 
VOID net!'uk () 

DESCRIPTION 
This module contains the network task that runs low-level network interface 
routines in a task context. The network task executes and removes routines 
that were added to the job queue. This facility is used by network interfaces 
in order to have interrupt-level processing done at task level. 

The routine netHelp( ) in usrlib displays a summary of the network facili­
ties available from the Vx960 shell. 

SEE ALSO 
route Lib, hostlib, netDrv, netHelp( ), Programmer's Gui.de: Network 

NAME 
netLiblnit() - initialize the network package 

SYNOPSIS 
ftA1'U8 nat.Libini t () 

DESCRIPTION 
This routine installs the socket driver, creates the network task job queue, 
and spawns the network task netTask( ). It should be called once to initial­
ize the network. If INCLUDE_NETWORK is defined in configAll.h, this is 
done by usrRoot( ) in usrConfig.c. 

RETURNS 
OK, or ERROR if network support cannot be initialized. 

SEE ALSO 
netlib, usrConfig 
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NAME 
netTask( ) - network task entry point 

SYNOPSIS 
VOID net:.~uk () 

DESCRIPTION 
This routine is the Vx960 network support task. Most of the Vx960 network 
runs in this task's context. 

Note: To prevent an application task from monopolizing the CPU if it is in 
an infinite loop or is never blocked, the priority of netTask( ) relative to an 
application may need to be adjusted. Network communication may be lost 
if netTask( ) is "starved" of CPU time. The default task priority of 
netTask( ) is 50. Use taskPrioritySet() to change the priority of a task. 

This task is spawned by netLiblnit( ). 

RETURNS 
NIA 

SEE ALSO 
net Lib 
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NAME 
netShow - network related information display routines 

SYNOPSIS 
ifShow( ) - display the attached network interfaces 
icmpstatShow( ) - display statistics for ICMP 
indstatShow( ) - display all active connections for Internet protocol sockets 
ipstatShow( ) - display IP statistics 
mbufShow( ) - report mbuf statistics 
netShowlnit() - initialize network show routines 
tcpstatShor.V( ) - display all statistics for the TCP protocol 
udpstatShow( ) - display statistics for the UDP protocol 
arptabShow( )- display the known ARP entries 

'VOID ifSbaw (ior-) 
'VOID ia111P9t.at8bow ( ) 

'VOID inetlltatshow () 

VOID i1>9t.atsbow ( .. ro) 

'VOID mbuf&baw () 

'VOID net:.lhowinit () 

'VOID tcp9taUbaw () 

'VOID udpltatsbow () 

'VOID arpt.Uahow () 

.DESCRIPTION 
· This library provides -routines to show various network-related statistics, 
such as coilfiguratiorr'.parameter1dor'net~orkinterfaces, protocol statistics,·­
socket statistics, and-sbJorth .. '· '. 

SEE ALSO 
ifLib, Programmer'S:.GUid,ei"'N~fworlerouteShow;.hostShow 

NAME 
ifShow( )- display the attached network interfaces 

SYNOPSIS 
'VOID ifSbaw (itx-) 

char •io..., /* ui.. of the interface to show */ 
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Libraries (1) netShow 

DESCRIPTION 
This routine displays the attached network interfaces for debugging and 
diagnostic purposes. If ifName is given, only the interfaces belonging to that 
group are displayed. If ifName is omitted, all attached interfaces are 
displayed. 

For each interface selected, the Internet address, point-to-point peer address 
. (if using SLIP), broadcast address, netmask, subnet mask, Ethernet address, 

route metric, maximum transfer unit, number of packets sent and received 
on this interface, number of input and output errors, and flags (e.g., loop­
back, point-to-point, broadcast, promiscuous, arp, running, debug) are 
shown. 

Note that routeShow can also be used to determine the number of interfaces. 

EXAMPLE 
The following call displays all interfaces whose names begin with "ei", (e.g., 
"eiO", "eil", "ei2", etc.): 

The following call displays just the interface "eiO": 

-> ifSbav "eiO" 

RETURNS 
NIA 

SEE ALSO 
netShow, routeShow( ), iflib, Programmer's Guide: Network 

NAME 
icmpstatShow( )- display statistics fodCMP 

SYNOPSIS 
'VOID impetatshaw () 

DESCRIPTION 
This routine displays statistics for the ICMP protocol. 

RETURNS 
NIA 
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SEE ALSO 
netShow, Programmer's Guide: Network 

NAME 
inetstatShow( ) - display all active connections for Internet protocol sockets 

SYNOPSIS 
VOID inetatatshow () 

DESCRIPTION 
This routine displays a list of all active Internet protocol sockets in a format 
similar to the UNIX netstat command. 

RETURNS 
NIA 

SEE ALSO 
netShow, Programmer's Guide: Network 

NAME 
ipstatShow( )- display IP statistics 

SYNOPSIS 
VOID ipatatshow (Hro) 

SOOL ••ro1 /* Dlll: • ruet atatiatic:• to 0 •/ 

DESCRIPTION 
This routine displays detailed statist]cs for the IP protocol 

RETURNS 
NIA 

SEE ALSO 
netShow 
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NAME 
mbufShow( ) - report mbuf statistics 

SYNOPSIS 
YOID abaHbaw () 

DESCRtPTION 
This routine displays the distribution of mbufs in the network. 

RETURNS 
NIA 

SEE ALSO 
netShow 

NAME 
netShowlnit( )- initializenetwork show routines 

SYNOPSIS 
YOlD netShowlnit () 

DESCRtPTION 
This routine links the network show routines.into the Vx960 system. These 
routines · ·· are included automatically ·: by defining 
INCLUDE_NETWORK.::_SHOW th <:onfigMl.h .. < '': . . ' 

RETURNS 
NIA 

SEE ALSO 
netShow 
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NAME 
tcpstatShow( ) - display all statistics for the TCP protocol 

SYNOPSIS 
wm i:cp9ut.Sbow o 

DESCRIPTION 
This routine displays detailed statistics for the TCP protocol. 

RETURNS 
NIA 

SEE ALSO 
netShow, Programmer's Guide: Network 

NAME 
udpstatShow() - display statistics for the UDP protocol 

SYNOPSIS 
wm udpmut.Sbow < > 

DESCRIPTION 
This routine displays statistics for the UDP protocol. 

RETURNS 
NIA 

SEE ALSO 
netShow 

NAME 
arptabShow( ) - display the known ARP entries 
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SYNOPSIS 
VOID arpUb8how () 

DESCRIPTION 
This routine displays current IP-to-Ethernet mappings in the ARP table. 

RETURNS 
NIA 

SEE ALSO 
netShow 
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NAME 
nfslib - Network File System library 

SYNOPSIS 
nfsHelp( ) - display the NFS help menu 
nfsExportShow( ) - display the exported file systems of a remote host 
nfsAuthUnixPrompt() - modify the NFS UNIX authentication parameters 
nfsAuthUnixShow() - display the NFS UNIX authentication parameters 
nfsAuthUnixSet( ) - set the NFS UNIX authentication parameters 
nfsAuthUnixGet() - get the NFS UNIX authentication parameters 
nfsldSet( ) - set the ID number of the NFS UNIX authentication parameters 

VOID dallelp () 

ftM'US nfa&xport.sbow (ho•t:JI-) 

VOID daAuthUnixPraapt () 

VOID nfaAuthUnidbaw () 

VOID DfM&lthUnixSet (INCba ... , uid, gid, -.u., aup_gid•) 
VOID nfsAuthUnbGet (INCh",.., pUid, paid, Jlllgids, gids) 

VOID nf•I~ (uid) 

DESCRIPTION 
This library provides the client side of services for Network File System 
(NFS) devices. Most ,routines· in this library should not be called by users, 
but rather by device drivers. The driver is responsible for keeping track of 
file pointers, mounted disks,. and cached buffers.· This library uses Remote 
Procedu~ Calls (RPC)_ to make the NFS calls. 

Vx960 is delivered with NFS enabled. NFS is enabled by definmg the. cqn­
stant INCLUDE_ NFS in the VX960 · configuration heade_r file: 
config/alVconfigAU.h:, · · · 

Idaline DICUJDC_•s . 

In the same file, the parameter$ NFS_, USER_ ID. and NFS.:_ GROUP _)0 sho\lld : 
be defined to set the default user ID and group ID-.at system start~up. ·See 
the "Network'' chapter in the Programmer's Guide fqr information· on creating 
NFS devices. · . 

NFS USER IDENTIFICATION 
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NFS is built on top of RPC and uses a type of RPC authentication'known as 
AUTH_UNIX, which is passed onto the NFS server with every NFS request. 
AUTH_UNIX is a structure that contains necessary information for NFS, 
including the user ID number and a list of group IDs that the user belongs 
to. On UNlX systems, a user ID is specified in the file /etc/passwd. The list 
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of groups that a user belongs to is specified in the file /etc/group. 

To change the default authentication parameters, use 
nfsAuthUnixPrompt( ). To change just the AUTH_UNIX ID, use nfsldSet( ). 
Usually, only the user ID needs to be changed to indicate a new NFS user. 

TASK STACK SIZE 
In previous versions of Vx960, the recursive nature of the underlying XOR 
(eXtemal Data Representation) routines for RPC required large task stacks 
(> 7000 bytes). In Vx960 5.0, these stack requirements have been reduced 
considerably. Normal use of NFS requires no more than 2000 bytes of stack. 

INCLUDE FILE 
nfsLib.h 

SEE ALSO 
rpclib, ioLib, nfsDrv, Programmer's Guide: Network 

NAME 
nfsHelp( ) - display the N~S help menu 

SYNOPSIS 
vom Df811elp <) 

DESCRIPTION 
This routine. displays a Stimrnao/•of= NFS: faOlities typic~lly=called 'from· the 
shell: . ~ ... ; 

Df ... lp 
..U.lp :- ·r,· 

Df911Duat •11o9t.", "fileayftilli~-h!i1sii--" J · :><: cna~·-deY~ 'with · , · · 

Dfaun.wnt .. ~ .. 

Df llAllthUllidbalf 

file ayau./dir9Ctory from host · · · 
· ;,•i'.c:.·::::.·ltamoM an 111"8 device 

Df llAllt:laUDixPralpt: ~.,:;; =~:-.. ~. for 1ml:I authenileatioa 
let ~;D).i.'for UllJ::I autbent.J.c:atioa 

llk4ir ·~· 
:na "file" 
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~i~,,:..,~flrint liat of llFI d.Yicea 
··--'~·'"_:···Print a lut of llFI file ayatema which 

uw exported. an t.heapecified boat 

Creat.e directory 

• 7" file 
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~I -> botlt:Add "vrs" I "t().0.0.2" 

-> nfllMount "vn" I" /clisJcO/pai:bJ.,.UZ" I" /aydir/" 

SEE ALSO 
nfsLib 

NAME 

-> od "/rqdir /" 

-> nf&authUni~ 
-> l• 
-> oapr < f oo 
-> ld < foo.o 
-> nbua.ou.rt "/Sf/diz/" 

/* fill in llMr ID, etc. * 
/* llat /dialcO/path/mydir * 
/* CIOpJ' foo t:o at.andard out * 
I* loed object a>dul• foo.o * 
/* nmlDWI .... deTioe /raydir/ * 

nfsExportShow() - display the exported file systems of a remote host 

SYNOPSIS 
STA1"US nf dXpOrt:Sbav ( bo41t!I-) 

char *boct.llWJ /* boat machine for which to ab.aw export• */ 

DESCRIPTION 
This routine displays the file systems of a specified host and the groups that 
are allowed to mount them. 

EXAMPLE 
-> nfaaxport.Sbaw "wra" 

/dlJ atllff 
/dl 
/d2 

/d:J 
value - 0 • OxO 

RETURNS 
OK or ERROR. 

SEE ALSO 
nfsLib 
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NAME 
nfsAuthUnixPrompt( ) - modify the NFS UNIX authentication parameters 

SYNOPSIS 
vom nf.autlaUnixPrclllpt. () 

DESCRIPTION 
This routine allows UNIX authentication parameters to be changed from the 
shell. The user is prompted for each parameter, which can be changed by 
entering the new value next to the current one. 

EXAMPLE 

SEE ALSO 

-> n.fduthUllixPrcllpt 

Nclline DWI Juba 
uaer IDz 2001 128 

group ms 100 

nwa of group•z 1 3 
group fl I 100 100 

group 121 0 120 

group 131 0 200 

value • 3 • Oxl 

nfsLib, nfsAuthUnixGet( ), nfsAuthUnixSet( ), nfsAuthUnixShow( ), 
nfsldSet() 

NAME 
nfsAuthUnixShow( ) - display the NFS UNIX authenticatio~ parameters 

SYNOPSIS 
vom nfllAUthUni.dbaw () 

DESCRIPTION 
This routine displays the parameters set by nfsAuthUnixSet() or 
nfsAuthUnixPrompt( ). 

EXAMPLE 
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SEE ALSO 

UHr ID 

group ID 
group (OJ 

- 2001 
- 100 
- 100 

Yalu. • 1 • Oxl 

nfsUb, nfsAuthUnixGet( ), nfsAuthUnixSet( ), nfsAuthUnixPrompt( ), 
nfsldSet() 

NAME 
nfsAutltUnixSet( )- set the NFS UNIX authentication parameters 

SYNOPSIS 
VOID nfllAuthUni~ (w-bneee, uid, gid, ngids, aup_Jlids) 

char *'-Cbne-J /* bo9t W'bb• */ 
int. uid1 . /* user ID */ 
int 9id1 /* group ID *I 
int. ngU.1 ~ • ;_ /* ~r of group IO. */ 
int *aup_gicW1·~ /*·array o'f -group m. */ 

DESCRIPTION 
This routine sets UNIX' authentication parameters. It is initially called in 
usrNetlnit( ) in usrConfig._ 

SEE ALSO 

NAME 

nfsLib, usrConfig,; :,.fsAuthUni~fJt( )i nfsldSet( ), nfsAuthUnixGet( ), 
nfsAuthUnixShl)w{} · 

nfsAuthUnixGet( )'-get the NFS UNIX authentication parameters 

SYNOPSIS 
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VOID nfllA&&t.hUllbGet. (IW<'h"eee, pUid, paid, pllgids, gida) 
char *'Mchneee1 /* tlbere t.o at.ore boat lllK'hh .. 

int: *pUid1 
int *pGidJ 

Intel 

/* tlbere t.o at.ore user ID 
/* where t.o at.ore group ID 

*/ 

*/ 

*/ 
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int. *gid•r 

Libraries c1 > nfs Lib 

I* -.n t.o •ton llllllber of group IDll *I 
/* -.n t.o •ton arrar of group IDs */ 

DESCRIPTION 
This routine gets the previously set UNIX authentication values. 

SEE ALSO 

NAME 

nfsUb, nfsAuthUnixPrompt( ), nfsAuthUnixSet( ), nfsAuthUnixSliow( ), 
nfsldSet() 

nfsldSet( ) - set the ID number of the NFS UNIX authentication parameters 

SYNOPSIS 
VOID nbidSet (uid) 

int uidr /* wier ID on host. w:hine */ 

DESCRIPTION 
This routine sets only the UNIX authentication user ID number. For most 
NFS permission needs, only the user ID needs to be changed. Set uid to the 
user ID on the NFS server. 

SEE ALSO 
nfsUb, nfsAuthUnixPrompt( ), nfsAuthUnixGet( ), . nfsAuthUnixSet( ), 
nfsAuthUnixShow() 
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NAME 
rawFslib- raw block device file system library 

SYNOPSIS 
rawFsDevlnit( ) - associate a block device with raw volume functions 
rawFslnit( ) - prepare to use the raw volume library 
rawFsModeChange( ) - modify mode of raw device volume 
rawFsReadyChange( ) - notify rawFsLib of a change in ready _status 
rawFsVolUnmount( ) - disable a raw device volume 

aAlf_VOL_DUC *r.,.llDevinit (.01-, palJd>eY) 

ft.DUS nd'•Init (..xPilu) 

vom r_,!llfodeChenge (~, n•,.aile) 
vom r...,,.___.J(:benge (ydpt.r) 

ft.DUS nd'•VolUlmOUDt (wdptr) 

DESCRIPTION 
This library provides basic services for disk devices that do not use a stan­
dard file or directory structure. The disk volume is treated much like a large 
file. Portions of it may be read, written, or the current position within the 
disk may be changed. However, there is no high-level organization of 'the 
disk into files or directories. 

USING THIS LIBRARY 
The various functions provided by the Vx960 rawFs. file system may be 
separated into three broad groups:. general initialization, device initializa­
tion, and file system operation; 

The rawFslnit() function is the p$cipal initialization fu11ction; ·it need:oniy.' · ,; ;, ·-~.: ; 
be called once, regatdles8lofhow fMl!.fTciW.Fs,.devices .wil! be used·.'.:>·!·:::-:& •/·t!il 1:-e ·-~::·~ 
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A separate rawFs functipn-is;usedrier~·device:iaitialization." For each~raw.ESc.n. =~nr 
device, rawFsDevlnit(·}m.ust be-'cfilled 0tcl'~stalHne deVice~· · ·.· :: ,• .. -. '.· ,_,;,~,.,_ 

Lastly, several function(a,re provided to inform the file system 'of.change~:iny :,:;; 1 . ~ 
the system environinent .. The rawFsModeChange() call ma·y, b'e: µ~ t-Oli l ff•<:·/ 
modify the readabilitf, or' writability · 9f a pattieulay; device. < The·~ -' :: c + 
rawFsReadyChange( ) functiori is used tq inform the file system that a disk .·; ...... . 
may have been swapped, and that the next disk operation should fir~t 
remount the disk. Finally, the rawFsVolUnmount() function informs tl;ie file · 
system that a particular device should be synchronized and unmounted, 
generally in preparation for a disk change. 

More detailed information on all of these functions is discussed in the 
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following sections. 

INITIALIZATION 
Before any other routines in rawFslib can be used, the rawFslnit() routine 
must be called to initialize the library. This call specifies the maximum 
number of raw device file descriptors that can be open simultaneously and 
allocates memory for that many raw file descriptors. Any attempt to open 
more raw device file descriptors than the specified maximum will result in 
errors from open( ) or creat( ). 

During the rawFslnit() call, the raw device library is installed as a driver in 
the 1/0 system driver table. The driver number associated with it is then 
placed in a global variable, rawFsDrvNum. 

To enable this initialization, define INCLUDE_RAWFS in configAU.h; 
rawFslnit() will then be called from the root task, usrRoot( ), in 
usrConfig.c. 

DEFININw A RAW DEVICE 
To use this library for a particular device, the device structure used by the 
device driver must contain, as the very first item, a block ·device: description 
structure (BLK_DEV). This must be irutializ~d be'fore · · ::ca-uing·· 
rawFsDevlnit( ). In the BLK_DEV structur~, the driver includes the 
addresses of five routines it must supply: one'that reads·orietor.more-blocks; · 
one that writes one or more blocks, one that' performs lf0!t0frtrol-:~ioctl0) .. 
on the device, one that checks the status of.the the"devke,'-:an'd,one lhat ·= ·' 

resets the device. The BLK DEV structure also contains 'fielqs·th'afdescribe : · · 
the physical configuration of the device. See the '~l/o· System" chapter in 
the Programmer's Guide for more information on definingblock-dev.ii::es,-;;;;k·:~ <:·!~ ·< ,: · 

The·rawFsDevlnit() routine is used to associate a device~with=the:r~wFsLtb·i_.:.:.: :-:_ .<­
functions. The volName parameter expected by rawFsDeplnit(fis:a:p,~nlei 0y i'1:~w1 
to a name string, to be used to identify the deyice. lhis-will·serw'-ij§-ftl'ie--c ~.-v<.:-;---. 
pathname for 1/0 operations which operate on· the,pevice{'•~fhtSiiitiimlPWi1il2 on i.!1-e 
appear in the 1/0 system device t?ble, 'whkh ·m.ay<be-~displayed tfSihg the'.':::~: :~-'.::.; 
iosDevShow( ) routine. · · - · · 

The pBlkDev parameter that rawFsPevlnit( ), expects -is :a, i'ointer' 'fo: ·the ~ ·? · , - · 
BLK_DEV structure describing the de.vke and-contains the 'addresses or-.the,:·: · · -~ '·:: 
required driver functions. The syntax of the rawFsDevlnit(}:roufin-e: is~a-8::: ; ·.· .. 
follows: 

rawf'al)eyIJlit; (YOUS-., pal.lcDev) I 

char *'YolJI_., /* nw to be uaed for woltw ·• 
auc_DKV •pal.Jrl>r#1 /• point.er to deotioe de9criptor • 

Unlike the Vx960 DOS and RT-11 file systems, raw volumes do not require 
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an FIODISKINIT ioctl( ) function to initialize volume structures. (Such an 
ioctl() call can be made for a raw volume, but it has no effect.) As a result, 
there is no "make file system" routine for raw volumes (for comparison, see 
the dosFsMkfs() and rt11Mkfs() routines). 

After rawFsDevlnit( ) has been called, when rawFsLib receives a request 
from the I/ 0 system, it calls the device driver routines (whose addresses 
were passed in the BLK_DEV structure) to access the device. 

MULTIPLE LOGICAL DEVICES 
The block number passed to the block read and write routines is an absolute 
number, starting from block 0 at the beginning of the device. If desired, the 
driver may add an offset from the beginning of the physical device before 
the start of the logical device. This would normally be done by keeping an 
offset parameter in the driver's device-specific structure, and adding the 
proper number of blocks to the block number passed to the read and write 
routines. See the ramDrv manual entry for an example. 

UNMOUNTING VOLUMES (CHANGING DISKS) 
A disk should be unmounted before it is removed. When unmounted, any 
modified data that has not been written to the disk will be written out. A 
disk may be unmounted by either calling rawFsVolUnmount( ) directly or 
calling ioctl() with a FIODISKCHANGE function code. 

There may be open file descriptors to a raw device volume when it is 
unmounted. If this is the case, those file descriptors will be marked as 
obsolete. Any attempts to use them for further II 0 operations will return 
an S_rawFsLib_FD_OBSOLEfE error. To free such file descriptors, use the 
close() call, as usual. This will successfully free the descriptor, but will still 
return S rawFsLib FD OBSOLETE. - - -

SYNCHRONIZING. VOLUMES 
... A disk should be ,"synchronized" ~fore is is unmounted. To synchronize a 

disk_ means to Write?outalhbuffeted data (the ·Write btiff~r5 associated with 
open file descriptors)~· so that _the 4•sk is updated. It may or may not be 
necessary to explicitly _synchronize a disk, depending on how (or if) the 
driver issues the-rawFsVolUnmount() call. 
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When rawFsVolUnmount() is called, an attempt will be made to synchron­
ize the device before unmounting. However, if the rawFsVolUnmount( ) call 
is made by a driver in response to a disk being removed, it is obviously too 
late to synchronize. Therefore, a separate ioctl( ) call specifying the 
FIOSYNC function should be made before the disk is removed. (This could 
be done in response to an operator command.) 

If the disk will still be present and writable when rawFsVolUnmount() is 
called, it is not necessary to explicitly synchronize the disk first. In all other 
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circumstances, failure to synchronize the volume before unmounting may 
result in lost data. 

1ocn FUNCTIONS 
The Vx960 raw block device file system supports the following ioctl( ) func­
tions. The functions listed are defined in the header iolib.h. 

FIODISKFORMAT 
- Formats the entire disk with appropriate hardware track 

and sector marks. No file system is initialized on the disk 
by this request. Note that this is a driver-provided func­
tion: 

fd •open (•mv11•, MRIB)J 

•~us • iocU (fd, nooI~), 

FIODISKINIT - Initializes a raw file system on the disk volume. Since 
there are no file system structures, this functions performs 
no action. It is provided only for compatibility with other 
Vx960 file systems. 

FIODISKCHANGE 
- Announces a media change. It performs the same func­

tion as rawFsReadyChange( ). This function may be 
called from interrupt level: 

•ut.u• - iocU (fcl, FIODI~), 

FIOUNMOUNT 
- Unmounts a disk volume. It performs the same function 

as rawFsVolUnmount( ). This function must not be qilled 
from interrupt level: · 

•~u • ioct..1 (fd, FiotrllHCXiB'l') 1 

FIOGETNAME- Gets the file name of the fd and copies it to the buffer 

FI OS EEK 

nameBuf. · 

- Sets the current byte offset ·on the disk to the position 
specified by newO!fset: 

•~WI • iocU (fd, FI<>fma:, n..fOfhet.) 1 

FIOWHERE - Returns the current byte position from the start of the 
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FIOFLUSH 

device for -the specified file descriptor. This is the byte 
offset of the next byte to be read or written. It takes no 
additional argument: 

pomitiol& • iacU (141 P10JIUD)I 

- Writes all modified file descriptor buffers to the physical 
device. 

•tat.1111 • iootl (fd, rIOl"UMll)I 

FIOSYNC - Performs the same function as FIOFLUSH. 

FIONREAD - Copies to unreadCount the number of bytes from the 
current file position to the end of the device: 

•tatu •ioctl (fd, nmmmu>, 1Wlr9lldeount)1 

INCLUDE FILE 
rawFsLib.h 

SEE ALSO 
ioLib, iosLib, dosFsLib, rt11FsLib, ramDrv, 
Programmer's Guide: 1/0 System, Local File Systems 

NAME •: 
rawFsDevln.it( ) - associate a.b~ device with ·raw....volume f'Wadions .'":: • . . .. - . - -·· .. 

SYNOPSIS . ~ .. ~?4-:-,·.:·-:-: :-) 

· IWf_VOL_DaC •r..raDe_YIDi~ (vollfw, palJcDn): .. : · . ', · · ··) 

char 1 I*~-.,~·;*//·· -·· 

llUt_DIW *palkDeY1 /.* ~· t:o·~oCJc !14ri'ice.·.itlfo.: */ ~ ·. . . ., i 

DESCRIPTION 

1 - 258 

This routine takes a blOck device created by a device driver ~d defines it as. 
a raw file system volume. As a result, when high level I/0 operations (e;g. · 
open( ), write( )) are performed on the device, the calls will be routed 
through rawFsLib. 

This routine associates volName with a device and installs it in the Vx960 I I 0 
System's device table. The driver number used when the device is added to 
the table is that which was assigned to the raw library during rawFslnit( ). 
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(The driver number is kept in the global variable rawFsDrvNum.) 

The BLK_DEV structure specified by pBlkDev contains configuration data 
describing the device and the addresses of five routines which will be called 
to read blocks, write blocks, reset the device, check device status, and per­
form other control functions (ioctl()). These routines will not be called until 
they are required by subsequent 1/0 operations. 

RETURNS 
A pointer to the volume descriptor (RAW_ VOL_DESC), or NULL if there is 
an error. 

SEE ALSO 
rawFsLib 

NAME 
rawFslnit() - prepare to use the raw volume library . 

SYNOPSIS 
STNro8 r..rsinit (aaxl"ilH) 

int .axru .. , /* mu: t of •iJiultaneouaJ.y-open ·fll•• :•/ · 

DESCRIPTION 
This routine initial~es the raw~velume'Jibiary. It must be called exactly 
once, before any other routine•·.in.?tHe:libmry:y'I!hemgantent specifies' ·the:' 
number of file: descriptors that;majibe.10pen~at:0n~;~·:Tuis;1"outin~ allocates ~ : 
and sets up the necessary memorfstrtrcttµes;.:and:initiaJizessem;iphores,::-:::, · , .. 

This routine also installs raw vohi~liliraryimUtines:.l:ntthe V£9.6CLEf;O;syo/"~';''~ •· 
tern driver table. The driver nbmber:35Sli~.tofra:w.ESL:ib iSlplaeediiru!he·~ \·) .. ~ " 
global variable rawFsDrvNum. ~isnumtiebwiJllalefibei'iissociated ;.with'-sys-,:. · •' : - ·. 
tern file descriptors opened to raWFsifeVieesii.)ktc' !:p~:e'~ ;-,~ ::-··· .. · .:., ·: · --

To enable this initialization,· i0efimacINCTkJDE2RAiWFS,~in :::CoitfigAll.h; · 
rawFslnit() Will. then be callecf:drom~ the:; rOOt·-'.ta!sk, •usrRodtO, • in'- -
UsrConfig.c. · · · '! .. ~~-.1 

RETURNS 
OK, or ERROR. 

SEE ALSO 
rawFsLib 
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NAME 
rawFsModeChange( ) - modify mode of raw device volume 

SYNOPSIS 
'VOID r_,.eModec:h•nge (~1 D••lalle) 

Mlf_WL_mtc *~I /*pointer to~- de11Criptor */ 
int. DNICllleJ /* UAD/1alin/UJIDUK (bcKh) */ 

DESCRIPTION 
This routine sets the device's mode to newMode by setting the mode field in 
the BLK DEV structure. This routine should be called whenever the read 
and write capabilities are determined, usually after a ready change. See the 
manual entry for rawFsReadyChange( ). 

The driver's device initialization routine should initially set the mode to 
UPDATE (i.e., both READ and WRITE). 

RETURNS 
NIA 

SEE ALSO 
rawFslib 

NAME 
rawFsReadyChange( ,) - notify rawFslib of a cJ1ange in ready status, 

SYNOPSIS 
'VOID r_,......SJChan9e (riptr) 

Mlf_WL_llUC *Ydpt.rJ /* pointer t.o ~- descriptor */ 

DESCRIPTION 

1 - 260 

This routine sets the volume descriptor state ·. to 
RAW_VD_READY'--CHANGED. It should be called whenever a driver 
senses that a device has come on-line or gone off-line, (e.g., a disk has been 
inserted or removed). 

After this routine has been called, the next attempt to use the volume will 
result in an attempted remount. 
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RETURNS 
NIA 

SEE ALSO 
rawFslib 

NAME 
rawFsVolUnmount() - disable a raw device volume 

SYNOPSIS 
ftUU8 Z'Dl"•Volu.o.mt. (Ydpt..r) 

JIAlf_var.._mac *Ydpt.1:'1 /* point.er to vol\me descript.o&" */ 

DESCRIPTION 
This routine is called when 1/0 operations on a volume are to be discontin­
ued. This is commonly done before changing removable disks. All buffered 
data for the volume is written to the device (if possible), any open file 
descriptors are marked as obsolete, and the volume is marked as not 
mounted. 

Because this routine will flush data from memory to the physical device, it 
should not be used in situations where the disk-change is not recognized 
until after a new disk has been inserted. In these circumstances, use the 
ready-change mechanism (see the manual entry _for rawFsReadyChange( )). 

This routine may also be called by iss'l:ling an ioctl( ) call. using the · 
FIOUNMOUNf function code. 

RETURNS 
OK, or ERROR if the routine cannot access the volume: 

SEE ALSO 
rawFslib 
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NAME 
rebootLib - reboot support library 

SYNOPSIS 
reboot( ) - reset network devices and transfer control to boot ROMs 
rebootHook.Add( ) - add a routine to be called at reboot 

vom reboot (•t:.azU"ne> 
HA1'US nboot:BookAdd (AbootBook) 

DESCRIPTION 
This library provides reboot support. To restart Vx960, the routine reboot() 
can be called at any time by typing AX from the shell. Shutdown routines 
can be added with rebootHookAdd( ). These are typically used to reset or 
synchronize hardware. For example, netLib adds a reboot hook to cause all 
network interfaces to be reset. Once the reboot hooks have been run, 
sysToMonitor() js ·called to transfer control to the boot ROMs. See the 
manual entry for bootlnit. 

DEFICIENCIES 
The order in which hooks are added is the order in which they are run. As a 
result, netLib will kill.the network, and no user-ad(ied hook routines will be 
able to use the network. There is no rebootHookDelet.e( ). 

INCLUDE FILE 
sysLib.h 

SEE ALSO 
sysLib, bootConfj.g;.bo.otlnit · 

NAME 
reboot()- reset networKrle:vicesalid·transfer-controlto boot ROMs 

SYNOPSIS 
VOID reboot (start.Type) 

int st.art1'ype1 /* bow the boot IOCS will reboot. */ 
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DESCRIPTION 
This routine returns control to the boot ROMs after calling a series of prel­
iminary shutdown routines that have been added via rebootHookAdd( ), 
including routines to reset all network devices. 

The bit values for startType are defined in sysUb.h: 

BOOT_NORMAL - causes the system to go through the countdown 
sequence and try to reboot Vx960 automatically. 
Memory is not cleared. 

BOOT_NO_AUTOBOOT 
- causes the system to display the Vx960 boot 

prompt and wait for user input to the boot ROM 
monitor. Memory is not cleared. 

BOOT_CLEAR - the same as BOOT_NORMAL, except that 
memory is cleared. 

BOOT_QUICK_AUTOBOOT 
- the same as BOOT_NORMAL, except the count­

down is shorter. 

RETURNS 
NIA 

SEE ALSO 
rebootLib, sysToMonitor( ), rebootHookAdd( ) 

NAME •·· ·· 
rebootHookAdd( ) - add a routine to be called at repoot 

SYNOPSIS 
ftU08 ~ (nboot:Book) 

JPUaCPft rebo«*llook1 /* routi.M to 1- called at reboot */ 

DESCRIPTION 
This routine adds the specified routine to a list of routines to be called when 
Vx960 is rebooted. The specified routine should be declared as follows: 

YOID reboot.llook (•~) 

int. ·~· /* •t:art.'l'Jpe is pulled to all bQoks * 
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RETURNS 
OK, or ERROR if memory is insufficient. 

SEE ALSO 
rebootLib, reboot( ) 
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NAME 
rem Lib - remote command library 

SYNOPSIS 
rand( ) - execute a shell command on a remote machine 
rresvport( ) - open a socket with a privileged port bound to it 
remCurldGet( ) - get the current user name and password 
remCurldSet( ) - set the remote user name and password 
iam( ) - set the remote user name and password 
whoami( ) - display the current remote identity 
bindresvporl( ) - bind a socket to a privileged IP port 

int raDd (boat, r.iotePort, localUaer, ~Mr, Cllld, fd2p) 
int rre•vport (alport) 

vom remCuridaet (u.er, paallwd) 

STU'US AllCuridSQt (DaWUser, MWPuawd) 

I~ U. (De!WOaer, ~ullwd) 

VOID~ () 

ftM'U8 bindresvport (sd, •in) 

DESCRIPTION 
This library supplies routines found1:under-BSD 4.2 (rcmd and rresvport), 
and the routines that provide authoiiiation for network file access via 
netDrv and remote command execution via rcmd. 

INCLUDE FILE 
remlib.h . 

SEE ALSO ..... ., . 
inetlib, Programmer's Guide: NetworTC:-.-·'-L'-;_ i'<·~ · '·' 'i"" - , '·. {: .; · '. : . 

NAME 
rand() - execute a shell command on.a-r~ete-machine · 

SYNOPSIS 
int rem (bo9t, remot..Port, loaal.u..., ~aer, c:.d, fd2p) 

char *ba.t1 /• ho9t ~ or !net addreH */ 
int ~ 1 /• r..ot.e port to coaDACt to (nhd) •I 
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cbar *loc:alVMrJ 

abar *~r1 

char *c:mlJ 

hat *fd2p7 

/* local uer ..- */ 
/*~UM&'~*/ 

/* Cl snd */ 
/* if thi• pohater ia DOD-•ero, .tderr llOclcet. 

* b opened ud 90GMt dMoriptor b filled ha */ 

DESCRIPTION 
This routine executes a command on a remote machine, using the remote 
shell daemon (rshd) on the remote system. It is analogous to the UNIX com­
mand rcmd. 

RETURNS 
A soc~t descriptor if the remote shell daemon accepts, or ERROR if the 
remote command fails. · 

SEE ALSO 
remlib, BSD 4.2 manual entry for rcmd 

NAME 
tTesvport( ) - open a socket with a privileged port bound to it 

SYNOPSIS 
hat rrenport (alport) 

hat *alport1 /* port 11.umber .. to ilaitial.17 tr7 */ 

DESCRIPTION 
This routine opens a socket with a privileged port bound to it. ,It is analo­
gous to the UNIX c;ommand rresvport. 

RETURNS 
A socket descriptor, or ERROR if, either the socket cannot be opened .or all 
ports are in use. 

SEE ALSO 
remlib, BSD 4.2 manual entry for rresvport 
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NAME 
remCurldGet( ) - get the current user name and password 

SYNOPSIS 
vom nllllCuridQet (uer, pu..S) 

cbar •u.er1 /*,._..to r.turaa aurreDt. UMr ~ */ 
cbar •pu.W1 /* ,._.. to nt.llrll aurreDt pu!Nl)l:'d *I 

DESCRIPTION 
This routine gets the user name and password currently being used for 
remote host access privileges and copies them to user and passwd. Either 
parameter can be initialized to NULL, and the corresponding item will not 
be passed. 

RETURNS 
NIA 

SEE ALSO 
remLib, iam( ), whoami( ) 

NAME 
remCurldSet( ) - set the remote user name and password 

SYNOPSIS 
nu'U8 naCuridSet (DM«Jaer, DMIPuowd) 

char *DM«7Mr1 /* uaer n-.. to UM oa .~ •/ 
char *UwPUowdJ /* pusword to \IN OD remote.(~• nalie) */·· · · 

DESCRIPTION 
This routine specifies the user name that ~11 have access privileges .. ~on -the .. ,_._-. . . 
remote machine. The user name must· exist .,in the remote machine~sr · ·: · .. 
/etc/passwd, and if it has been assigned a .password, the password mu~t·be ;,,. ·. : .. : · ... 
specified in newPasswd. 

Either parameter can be NULL, and the corresponding item will not be set-.· 

The maximum length of the user name and the password is 
MAX_IDENTITY_LEN (defined in remlib.h). 
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RETURNS 
OK, or ERROR if the name or password is too long. 

SEE ALSO 
remLib, iam( ), whoami( ) 

NAME 
iam( ) - set the remote user name and password 

SYNOPSIS 
nUvs iaa (DllWUllC", MNPulMI) 

char *~Mrl /* UllC" ~ to UH Gil nm»t.e */ 
char *MNPulMl1 /* paalNOrd to ue oa nmota (.UU. • DCGe) */ 

DESCRIPTION 
This routine specifies the user name that will have access privileges on the 
remote machine. The user name must exist in the remote machine's 
/etc/passwd, and if it has been assigned a password, the password must be 
specified in newPasswd. 

Either parameter can be NULL, and the corresponding item will not ~ set. 

The maximum length of the user name and the password is 
MAX_IDENTITY _LEN (defined in remLib.h). 

RETURNS 
OK, or ERROR if'the call fails. 

SEE ALSO . ·.·: 
rem lib, whoami(1},.fieptC-urldGe~ );=r.emCurldSet(.) · 

NAME 
whoami( ) - display the current remote identity 

SYNOPSIS 
vom vbo9ai () 
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DESCRIPTION 
This routine displays the user name currently used for remote machine 
access. The user name is set with iam( ) or remCurldSet( ). 

RETURNS 
NIA 

SEE ALSO 
remUb, iam( ), remCurldGet( ), remCurldSet( ) 

NAME 
bindresvport( ) - bind a socket to a privileged IP port 

SYNOPSIS 
ftUUS bindremYpe>rt (941, sill) 

"' /* ~ ~ M bound */ 
struci: sack..W•_iD *sillJ /* ~ IMlckeas -- •alue/ruult */ 

DESCRIPTION 
Privileged IP ports (numbers between and includ,ing 0 and 1023) are 
reserved for privileged programs. The bindreSvport( ) routj.ne will pick a , 
port number between 600 and 1023 that is not being used by any other pro­
grams and bind the socket passed as sd to that port. 

RETURNS 
OK, or ERROR if the address family specified in sin is not supported or the 
call fails. 

SEE ALSO 
rem Lib 
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NAME 
rlogLib - remote login library 

SYNOPSIS 
rloglnit( ) - initialize the remote login facility 
rloginJ( ) - the Vx960 remote login daemon 
rlogin( ) - log in to a remote host 

ftUU8 rlogillit () 
VOID rlogi.Dd () 
ftUU8 rlogin (host) 

DESCRIPTION 
This library provides a remote login facility for Vx960 that uses the UNIX 
rlogin protocol as implemented in UNIX BSD 4.2 to allow users at a Vx960 
terminal to. login to remote systems via the network; and allow users at 
remote systems to log in to Vx960 via the network. 

A Vx960 user may log in to any other remote Vx960 or UNIX system via the 
network, by calling rlogin( ) from the shell 

The remote login daemon, rlogind( ), allows remote. users to log into Vx960. 
The daemon is. started by calling rlogl~it( ); if·· INCLUDE_RLOGIN is 
defined in con.figAll~ it is called .by the root' t~k, usrRoot( ), in 
usrConfig.c. The remote login daemon acc~pts remote login requests from 
another Vx960 or UNIX system, and causes.th~-shell's input and output. to 
be redirected to the remote user.· 

Internally, rlogind( ) provides a tty.:.li)<e interface Jo the remote user through 
the use of the VX960 pseudO-termina,l driver ptyDIV.t .' ·, . J 1 • 

SEE ALSO : ~ ;;:. :.;, ., ; 
ptyDIV, telnet[4byUNIXdocumep.tationfor rlogin;.rlogind;-arid;Jity, ,·. ·.:;:: · · 

NAME 
rloglnit( ) - initialize the remote login facility 
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SYNOPSIS 
ftA!1'U8 rloginit () 

DESCRIPTION 
This routine initializes the remote login facility. It creates a pty device, and 
spawns rlogind(). If INCLUDE_RLOGIN is defined in configAll.h, it is 
called from usrRoot( ) in usrConfig.c, before any other system tries to log in 
to this Vx960 system via the UNIX rlogin protocol 

RETURNS 
OK, or ERROR. 

SEE ALSO 
rlogLlb 

NAME 
rlogind( ) - the Vx960 remote login daemon 

SYNOPSIS 
VOID rlogind () 

DESCRIPTION 
This routine provides a facility for remote users to log into Vx960 over the 
network. If INCLUDE_ RLOGIN is'. defined.in configAll.h, it is spawned by 
rl0glnit( ), which is called by the r~'la'S~_usr.Rdot( ),,.in usrConfig.c._ -·· ·_ .. 

Remote login requests will cause stdm,~st~l;1anq;stderr,,to he-directed,_away 
from the console. When the rem6te. Ustr~disc-0nhects~1stditz;-.stdoutF'filldstdet7: • ,-.-
are restored, and the shell is restarted.~.tlogiiµf(c~ ihefremcat.eaiset..veii.fi-i.; :.·:: j '··'" 
cation protocol specified by the HNB6.~ote~~dly4betirii'Ent'ation-;·:_,'= --= · .::_. 
but ignores all the information except~eniserihliroe;which:is.used1p"set the 
Vx960 remote identity (see the mahual1en-try·.fo:riam(')}.:::: ,' ._ - ...... '-' · . -

The remote login daemon requiresrthe;:existenc¢:'-_ofa-:pseudo---teimin31 :dev~ -__ 
ice, which is created by rlogltiit(}: before~ rlvghtd{:~;ls:wa~ed,.{ i;lbgind() ' 
creates two child processes, rloglnTask"ahd:rldgQUt,_Th~;,-w~ev~r,a,remote 
user is logged in. These processes ... eXit lwh~~the_ remote connection is ter­
minated. 

RETURNS 
NIA 
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SEE ALSO 
rloglib, iam( ) 

NAME 
rlogin( ) - log in to a remote host 

SYNOPSIS 
9'rU'US rlogin (boat) 

char •boet1 /* DmM of bOllt to coanect to */ 

DESCRIPTION 
This routine allows users to log in to a remote host. It may be called from 
the Vx960 shell as follows: 

where remoteSystem is either a host name which has been previously added 
to the remote host table by a call to hostA.dd( ), or an Internet address in dot 
notation (e.g., "90.0.02"). The remote system will be logged into with the 
current user name as set by a call to iam( ). 

The user disconnects from the remote system by typing: 

-. 
as the only characters on the line, or by simply logging out from the remote 
system using logout(). 

RETURNS 
OK, or ERROR if the hosHs-unknown,·no privileged-ports are available, the 
routine is unable to connect to the host, or the child process ca11not be 
spawned. .. 

SEE ALSO 
rlogLib, iam( ), logout() 
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NAME 
mg Lib - ring buffer subroutine library 

SYNOPSIS 
rngCreate( ) - create an empty ring buffer 
rngDelete( ) - delete a ring buffer 
rngFlush( ) - make a ring buffer empty 
rngBufGet( ) - get characters from a ring buffer 
rngBufPut( ) - put bytes into a ring buffer 
rnglsEmpty( ) - test if a ring buffer is empty 
rnglsFull( ) - test if a ring buffer is full (no more room) 
rngFreeBytes( ) - determine the number of free bytes in a ring buffer 
rngNBytes( ) - determine the number of bytes in a ring buffer 
rngPutAhead( ) - put a byte ahead in a ring buffer without moving ring pointers 
rngMoveA.head( ) - advance a ring pointer by n bytes 

UJG_ID rngCnat.e (nbft.e•) 

VOID ngDel..U (ringid) 
VOID rngFluh (ringI4) 
int. rnga&fGet. (rngid, IM.Lffer, mubft.e•) 
int. mg9Ufllut. (rngld, buffer, nbyt.e•) 

llOCIL rngidllpt.J' (riagI4) 
llOCIL ngiarull (ringid) 

int. ~· (ringicl) 
int. ~· (ringI4) 
VOID ~ (ringid, ~' offtlft•) 
VOID ~ (ringid, ll) 

DESCRIPTION 
This library provides routines for creating an.P usin·g ring buffers,. whichAare:::i..i :.:t:.>m; 
first-in-first-out circular buffers: ·The routine~ siffiply manipulate ~he ·ring ..... ; ._.;.,-, 
buffer data structure; no kernel functions are invoked. In partlcular~'..f:ing· .. ; ~"'··': 
buffers by themselves provide no task sJ1'chronizanon 9r mutual excllisipm :, .. ·.,.:,:,.i_ 

However, the ring buffer pointers are manlpulilted in ·such a 'way that ·a··>·,_:!.::~: 
reader task (invoking rngBufGet( )) and a writer task . (l.nvoldng : : ·, 
rngBugPut()) can access a ring simultaneorisly without requiring mutual · ·· :,.. "' 
exclusion. This is because readers only affect a read pointer and writers only 
affect a write pointer in a ring buffer data structure. However, access by 
multiple readers or writers must be interlocked through a mutual exclusion 
mechanism (i.e., a mutual-exclusion semephore guarding a ring buffer). 
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This library also supplies two macros, RNG _ELEM_ PUT and 
RNG _ELEM_ GET, for putting and getting single bytes from a ring buffer. 
They are defined in mgLib.h. 

int: ma_m.a_~ (rin4Jicl, pall, frmlP) 

int: ma_m.a_~ (rin4JI4, ab, toP) 

Both macros require a temporary variable fromP or toP, which should be 
declared as "register int" for maxim.um efficiency. RNG_ELEM_GET 
returns 1 · if there was a character available in the buffer; it returns 0 other­
wise. RNG ELEM PUT returns 1 if there was room in the buffer; it returns 0 
otherwise. These are somewhat faster than rngBufPut( ) and rngBufGet( ), 
which can put and get multi-byte buffers. 

INCLUDE FILE 
mgLib.h 

NAME 
rngCreate( ) - create an empty ring buffer 

SYNOPSIS 
axm_xu rDgCnate (Uft:e•> 

int: nb7t.•1 /* aa.-.. of brte• ia riAf buffer */ 

DESCRIPTION 
. This routine creates a ring buffer of size nbytes, and_initializes it. Memory for 
the buffer is allocated from: the system memory partition .. 

RETURNS ~H<"·· ; 
ID of the ring buffer, or Nl:JWif:mein~f:y-dilU)ot be allocated. 

. . ... ~ 

SEE ALSO 
mg lib 
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NAME 
rngDelete( ) - delete a ring buffer 

SYNOPSIS 
VOID rD41Dtieta (riDgI:d) 

JlDC3_ID riDgid1 /* ring buffer to delete */ 

DESCRIPTION 
This routine deletes a specified ring buffer. Any data currently in the buffer 
will be lost. 

RETURNS 
NIA 

SEE ALSO 
mg Lib 

NAME 
rngFlush( )- make a ring buffer empty 

SYNOPSIS 
VOID rJMjll'luah (riDgid) 

u.J_ID riDgidJ /* rinq buffer to initialise */ 

DESCRIPTION 
This routine initializes a specified ring buffer to be empty. Any data 
currently in the buffer will be lost:. ,, 

RETURNS 
NIA 

SEE ALSO 
mg Lib 
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NAME 
rngBufGet( ) - get characters from a ring buffer 

SYNOPSIS 
int ~ (ngld, lau.ffer, mubft.e•) 

u.G_ID ngldJ 

char •buffer1 

int .axbft::e•J 

/• ri.Dg buffer to ~ dat.a fnm •/ 
/• poiDt.er to Mlffer to nae!.- dat.a •/ 

I• au:ima mmiaer of ~ to ~ •/ 

DESCRIPTION 
This routine copies bytes from the ring buffer rngld into buffer. It copies as 
many bytes as are available in the ring, up to maxbytes. The bytes copied will 
be removed from the ring. 

RETURNS 
The number of bytes actually received from the ring buffer; it m:ay be zero if 
the ring buffer is empty at the time of the call. 

SEE ALSO 
mg Lib 

NAME 
rngBufPut() - put bytes into a tirig buffer 

SYNOPSIS 
int rngllUfPu.t (ngld, buffer, ~·>~ <n~,c,;_d~ ;""-_ - ~" , _ . 

axm_m ng1d1 /* rin~Fbuffer to "t. data lito */ 
char •buffer1 . ,. buffer to ~ dat.a;frcia */ 

int. nbyt.M1 t• nuiiber of bft:.e• tQ ur to-put.-•/ 

DESCRIPTION 
This routine puts bytes from buffer into ring buffer ringld. The specified 
number of bytes will be put into the ring, up to the·number of bytes avail­
able in the ring. 

RETURNS 
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The number of bytes actually put into the ring buffer; it may be less than 
number requested, even zero, if there is insufficient room in the ring buffer 
at the time of the call. 
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SEE ALSO 
mg lib 

NAME 
rnglsEmpty( )- test if a ring buffer is empty 

SYNOPSIS 
BOOL rnvidlapt:y (rin9Id) 

aIJIG_ID ringid1 /* rin9 buffer to t:e•t */ 

DESCRIPTION 
This routine determines if a specified ring buff er is empty. 

RETURNS 
TRUE if empty, FALSE if not. 

SEE ALSO 
mg Lib 

NAME 
rnglsFull()- test if a ring buffer is full (no more room) 

SYNOPSIS ;-/:·:::;:;: 
JIOOL rDVIarull (rin9Id) . :':..":::.~ r.:' !'"" :,, U. \ - · 

aIJIG_ID riDgid1 •·· i-. ring ~fK''tO t;Ut; */ 

DESCRIPTION 
This routine determines if a specified ring buff er is completely full. 

RETURNS 
TRUE if fulL FALSE if not. 

SEE ALSO 
mg lib 
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NAME 
mgFreeBytes( ) - determine the number of free bytes in a ring buffer 

SYNOPSIS 
iDt ~· ·(riDgicl) 

um_ID riDgicl1 /* ring buffer to ex•iM •/ 

DESCRIPTION 
This routine determines the number of bytes currently unused in a specified 
ring buffer. 

RETURNS 
The number of unused bytes in the ring buffer. 

SEE ALSO 
mg Lib 

NAME 
mgNBytes( ) - determine the number of bytes in a ring buffer 

SYNOPSIS 
iDt rDCJ81te• (ri.Dgid) 

aIJIG_ID ri.Dgid1 /• riJMJ buff•r to b9 •um.rat.cl •/ 

DESCRIPTION 
This routine determines the number of bytes currently in a specified ring 
buffer. . .. 

~~.:; RETURNS . •· ·· 
The number of bytes filled in the ring buffer. 

SEE ALSO 
mg Lib 
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rngPutAhead( ) - put a byte ahead in a ring buffer without moving ring 
pointers 

SYNOPSIS 
VOID rngPutAbu4 (riDgid, byte, offMt) 

llUG_ID riDgid1 /* ring buffu- to pui: byte iA */ 

cbar brt-1 /* bfte ta be pui: ill ri.Dg •/ 
int offHt.1 /* offMt. beyoDd Mat: input byt.9 */ 

/* -..re ta put brte •I 

DESCRIPTION 
This routine writes a byte into the ring, but does not move the ring buffer 
pointers. Thus the byte will not yet be available to rngBufGet( ) calls. The 
byte is written offset bytes ahead of the next input location in the ring. Thus, 
an offset of 0 puts the byte in the same position as would RNG_ELEM_Pur 
would put a byte, except that the input pointer is not updated. 

Bytes written ahead in the ring buffer with this routine can be made avail­
able all at once by subsequently moving the ring buffer pointers with the 
routine rngMoveAhead( ). 

Before calling mgPutAhead( ), the-caller,.must verify that at least offset + 1 
bytes are available in the ring buffer: 

RETURNS 
NIA 

SEE ALSO 
mg Lib 

NAME 
mgMoveA.head( )- advance a ringpointerby.n bytes 

SYNOPSIS 
VOID ~ (riDgid, D) 

•.IJeQ_ID ringid1 /* ring ~fu- ta be advanced •/ 

int DI /* number of bft:a abead t.o move illput poiAter */ 
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DESCRIPTION 
This routine advances the ring buffer input pointer by n bytes. This makes n 
bytes available in the ring buffer, after having been written ahead in the ring 
buffer with rngPutAhead( ). 

RETURNS 
NIA 

SEE ALSO 
mg Lib 
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NAME 
routeLib - network route manipulation library 

SYNOPSIS 
routeA.dd( ) - add a route 
routeDelete( ) - delete a route 
routeShow( ) - display host and network routing tables 

ITUU8 routeAd4 (deatinatioa, gateway) 

ftU'UI rouUDel.U (destination, gateway) 
vom ~ () 

DESCRIPTION 
This library contains the routines routeAdd() and routeDelete() for chang­
ing and examining the network routing tables. Routines are provided for 
adding and deleting routes that go through a passive gateway. The routine 
routeShow( ) displays the routing tables. Vx960 has no routing daemon; 
therefore, the tables must be maintained manually. 

SEE ALSO 
hostLib, Programmer's Guide: Network 

NAME 
routeA.dd( ) - add a route 

SYNOPSIS 
n.uul routeAd4 (deatination, gat..tay) 

char *deati.natioa1 /* iDet addreu or mm9 of route deati.natioa */ 

char *gateway1 /* iDet ..SU.u or ~ of gateway to duti.nation *I· 

DESCRIPTION 
This routine adds gateways to the network routing tables . .Jt is called from a 
Vx960 machine that needs to establish a gateway to a destination network 
(or machine). 

Both destination and gateway can be specified in standard Internet address 
format (e.g., 90.0.0.2) or by their host names, as specified by hostAdd( ). 
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EXAMPLE 
The call: 

tells Vx960 that the machine with the host name "gate" is the gateway to 
network 90.0.0.0. The host "gate'' must already have been created by hos­
tAdd. 

The call: 

EOUt.eAdd <•to.o.o.o·, ·11.0.0.3•> 

tells Vx960 that the machine with the Internet address 91.0.0.3 is the gateway 
to network 90.0.0.0. 

The call: 

tells Vx960 that the machine with the host name" gate'' is the gateway to the 
machine named "destination". The host names "gate'' and "destination" 
must have already been created by hostAdd( ). 

The call: 

tells Vx960 that the machine with the host name "gate" is the default gate­
way. The host "gate'' must already have been created by hostAdd(). A 
default gateway is where IP datagrams are routed when there is no specific 
routing table entry available for the destination IP network or host. 

RETURNS 
OK or ERROR. 

SEE ALSO .. 
routeL~b, Programmer's Guide: Network , 

NAME 
routeDelete( ) - delete a route · 
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SYNOPSIS 
ftUV8 &"CMlUDelete (d .. t.iDaUOD, P~J') 

d!ar *de!lt:i!!at:!mJ 
abar .,.~,, 

DESCRIPTION 

/* !net eddreu or !Y!!!!9 of ~-U desU:aUcn */ 

/* ~ addre•• o&-~ of ga~r t:o .S..U.naUon *I 

This routine deletes a .specified route from the network routing tables. 

RETURNS 
OK or ERROR. 

SEE ALSO 
routeLib, routeAdd( ), Programmer's Guide: Network 

NAME 
routeShow() - display host and network routing tables 

SYNOPSIS 
VOID rout.Shclw () 

DESCRIPTION 
This routine displays the current routing information in the routing table. 

EXAMPLE 

flmp .. fcnt UM Interface 

90.0.0.0 90.0.0.63 1 1 142 

de•tination Interface 

127.0.0.1 121.0.0.1 5 0 82 loO 

The flags field represents a decimal value of the flags specified for a given 
route. The following is a list of currently available flag values: 

Oxl - route is usable (i.e., "up") 
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Ox2 - destination is a gateway 

Ox4 - host specific routing entry 

OxlO - created dynamically (by redirect) 

Ox20 - modified dynamically (by redirect) 

In the above example, the entry in the ROUTE NET TABLE has a flag value 
of 1, which indicates that this route is "up'' and usable and network specific 
(the Ox4 bit is turned off). The entry in the ROUTE HOST TABLE has a flag 
value of 5 (Oxl OR'ed with Ox4), which indicates that this route is "up" and 

· usable and host specific. 

RETURNS 
N/A 

SEE ALSO 
routeLib, Programmer's Guide: Network 
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NAME 
rpcLib - RPC support library 

SYNOPSIS 
rpclnit( ) - initialize RPC package 
rpcTasklnit( ) - initialize a task's access to the RPC package 

ftUm rpcinit. () 
ftA1'U8 rpdaakinit. () 

DESCRIPTION 
This library supports Sun Microsystems' Remote Procedure Call (RPC) facil­
ity. RPC provides facilities for implementing distributed client/server­
based architectures. The underlying communication mechanism can be 
completely hidden, permitting applications to be written without any refer­
ence to network sockets. The package is structured such that lower-level 
routines can optionally be accessed, allowing greater control of the com­
munication protocols. 

For more information and a tutorial on RPC, see Sun's Remote Procedure Call 
Programming Guide. 

The RPC facility is enabled by defining INCLUDE_RPC in configAll.h or in 
the config.h file for the target CPU. ·· · 

Vx960 supports Network File System (NFS) and gdb960, which are built on 
top of RPC. If NFS or INCLUDE.::_RDK(remo'te debug) is configured into the 
Vx960 system,·RPC is aufomatica11y'incluaed_as wen. . 

IMPLEMENTATION 
A task must call rpcTasklnit() before. making-any-calls'fo--O~l;\er, routines· in 
the RPC library. This routine creates·lasK.:::~ific•Elata•,stiuctures -required 
by ~PC. . ···' 

Because each task has its own,RPC context,~ RPC-relafed objects (such as 
SVCXPRTs and CLIENTs) cannovoo·sna'ited.amorig-fasks; objects created by 
one task cannot be passed to another-for use·.: The. task-specific data struc-
tures are automatically deleted when the task exits. -

INCLUDE RLE 
rpc.h 

SEE ALSO 
nfsLib, nfsDrv, dbxLib, Sun's RPC Programming Guide 
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NAME 
rpclnit( ) - initialize RPC package 

SYNOPSIS 
ftAIW rpcIDit () 

DESCRIPTION 
This routine must be called before any task can use RPC; it spawns the port­
map daemon. If INCLUDE_RPC is defined in configAll.h, it is called by the 
root task usrRoot( ) in usrConfig.c. 

RETURNS 
OK, or ERROR if the portmap daemon cannot be spawned. 

SEE ALSO 
rpcLib 

NAME 
rpcTasklnit() - initialize a task's access to the RPC package 

SYNOPSIS 
8TM'U8 rpc'l'ukinit () 

DESCRIPTION 
This routine must be called by a task before it makes any calls to other rou­
tines in the RPC package. · 

RETURNS 
OK, or ERROR if there is insufficient memory or the routine is unable t9 add 
a task delete hook. 

SEE ALSO 
rpcLib 
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Libraries (1) rtllFsLib 

NAME 
rt11FsLib- RT-11 media-compatible file system library 

SYNOPSIS 
rt11FslJevlnit( )- initialize the RT-11 device descriptor 
rt11Fslnit( )- prepare to use the RT-11 library 
rt11FsMkfs() - initialize a device and create an RT-11 file system 
rt11FsDateSet( )- set the current date 
rt11FsReadyChange( ) - notify rt11Fslib of a change in ready status 
rt11FsModeChange( )- modify the mode of an RT-11 volume 

n_YOL_mac •rtlll'lll>eYIDit. (dedw, pal.JcDeY, rtlll'tllt, nbt.rl .. , cbanpUoWarn) 
ftU'US rtllraIDit. (9&Xl'll•) 

n_VOL_DlaC *rtl11'9Hkfa (TOl•-r plll.kDev) 

YOID rtllraDat.det. (JOU 1 mont.h, day) 

YOID rUlraa.adyChan.ge (ftptr) 

DESCRIPTION 
This library provides services for file-oriented device drivers which use the 
RT-11 file standard. This module takes care of all the buffering, directory 
maintenance, and RT-11-specific details necessary. 

USING; THIS LIBRARY 
The various functions provided by the Vx960 rtl lFs file system, may be 
separated into three broad groups: general initialization, device initializa-: : · 
tion, and file system operation. 

The rt11Fslnit( ) function is the principal initialization function; it need only · 
be called once, regardless of how many rt11Fs devices will be used. 

Other rt11Fs functions are used for device initialization. For each rt11Fs 
device, either rt~1FsDevlnit() or rt11FsMkjs() must be called to install the : ) 
device and define its configuration. 

Lastly, several functions are provided to inform the file system of changes in · \ t 
the system environment. The rt11FsDateSet() function is used to set the 
current date. The rt11FsModeChange() call may be used to modify the rea­
dability or writability of a particular device. Finally, the 
rt11FsReadyChange() function is used to inform the file system that a disk 
may have been swapped, and that the next disk operation should first 
remount the disk. 

More detailed information on all of these functions is discussed in the 
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following sections. 

INITIALIZING RT11UI 
Before any other routines in rt11FsUb can be used, the routine rt11Fslnii() 
must be called to initialize this library. This call specifies the maximum 
number of RT-11 files that can be open simultaneously and allocates 
memory for that many RT-11 file descriptors. Attempts to open more RT-11 
files than the specified maximum will result in errors from open( ) or creat( ). 

To enable this initializatio~ define INCLUDE_RTl lFS in configAll.h; 
rt11Fslnit() will then be called from the root tas~ usrRoot( ), in 
usr<::onfig.c. · 

DEANING AN RT-11 DEVICE 
To use this library for a particular device, the device structure must contain, 
as the very first item, a BLK_DEV structure. This must be initialized before 
calling rt11FsDevlnit( ). In the BLK_DEV structure, the driver includes the 
addresses of five routines which it must supply: one that reads one or more 
sectors, one that writes one or more sectors, one that perform$ I/0 control 
on the device (using ioctl()), one that checks the status of the device, and 
one that resets the device. This structure also specifies various physical 
aspects of the device (e.g., number of sectors, sectors per tra~ whether the 
media is removable). See Programmer's Guide: 1/0 System for more informa­
tion on defining block devices. 

The device is associated with the RT-11 file system via the rt11FsDevlnit() 
call. The arguments to rt11FsDevlnit() include the name to be used for the 
RT-11 volume, a pointer to the BLK_DEV structure, whether the device uses 
RT-11 standard skew and interleave, and the maximum number of files that 
can be contained in the device directory. 

Thereafter, when the file system receives a reque~t from the I/0 system, it 
simply calls the provided rou,tine5 in.th~ device driver to fulfill the request. 

RTFMT •~,. : 
. Tue .. RT-11 standard defines a peruliar software interleave and track-to-track 
skew as part of the format.· The. rtFmt parameter passed to rt11FsDeVInit() 
should be TRUE if this formatting is desired. This should be the case if strict 
RT-11 compatibility is desired, or; if files. must be transferred between the 
development and target machines '-using . the Vx960-supplied RT-11 tools. 
Software interleave and skew will automatically be dealt with by rt11Fslib. 

1 -281 

When rtFmt has been passed as TRUE and the maximum number of files is 
specified RT_FILES_FOR_2_BLOCK_SEG, the driver does not need to do 
anything else (except to add the track offset as described above) to maintain 
RT-11 compatibility. 

Note that if the number of files specified is different than 
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Libraries (1) rtllFsLib 

RT_FILES_FOR_2_BLOCK_SEG under either a Vx960 system or an RT-11 
system, compatibility is lost because Vx960 all.:x:ates a contiguous directory, 
whereas RT-11 systems create chaL11ed dhectories. 

MULTIPLE LOGICAL DEVICES AND RT· 11 COMPATlllUTY 
The sector number passed to the sector read and write routines is an abso­
lute number, starting from sector 0 at the beginning of the device. If desired, 
the driver may add an offset from the beginning of the physical device 
before the start of the logical device. This would normally be done by keep­
ing an offset parameter in the device-specific structure of the driver, and 
adding the proper number of sectors to the sector number passed to the read 
and write routines. 

The RT-11 standard defines the disk to start on track 1. Track 0 is set aside 
for boot information. Therefore, in order to retain true compatibility with 
RT-11 systems, a one-track offset (i.e., the number of sectors in one track) 
needs to be added to the sector numbers passed to the sector read and write 
routines, and the device size needs to be declared as one track smaller than it 
actually is. This must be done by the driver using rtl lFs Ub; the library does 
not add such an offset for you. 

In the Vx960 RT-11 implementation, the directory is a fixed size, able to con­
tain at least as many files as specified in the call to rt11FsDevlnit( ). If the 
maximum number of files is specified to be RT_FILES_FOR_2_BLOCK_SEG, 
strict RT-11 compatibility is maintained, because this is the initial allocation 
in the RT-11 standard. 

RT-11 FILE NAMES .. 
File names in the RT-11 file system use a six-character filename, followed by 
a period(.), followed by an optional three-character extension. 

DIRECTORY ENTRIES 
An ioctl() call with the FIODIRENTRY function returns information about a 
particular directory entry. A pointer to a REQ_DIR_ENTRY structure is 
passed as the parameter. The fieldentryNum in the REQ_DIR_ENTRY struc­
ture must be set to the desited entry number. The name of the file, its size 
(in bytes), and its creation date are returned in the structure. If the specified 
entry is empty (i.e., if it repre5ents an unallocated· section of the disk), the 
name will be an empty string. the size will be the size of the available disk 
section, and the date will be meaningless. Typically, the entries are accessed 
sequentially, starting with entryNum = 0, until the terminating entry is 
reached, indicated by a return code of ERROR. 

DIRECTORIES IN MEMORY 
A copy of the directory for each volume is kept in memory (in the 
RT_ VOL_DESC structure). This speeds up directory accesses, but requires 
that rtUFsLib be notified when disks are changed (i.e., floppies are 
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swapped). If the driver can find this out (by interrogating controller status 
or by receiving an interrupt) the driver simply calls rt11FsR.eadyChange() 
when a disk is inserted or removed. The libra.7 rt11FsLlb v.ill automatically 
try to remount the device next time it needs it. 

If the driver does not have access to the information that disk volumes have 
been changed, the cha.ngeNoWarn parameter should be sd to TRUE when the 
device is defined using rt11FsDevlnit( ). This will cause the disk to be 
automatically remounted before each open( ), creat( ), delet.e( ), and direc-
tory listing. · 

The routine rt11FsR.eadyChange() can also be called by user tasks by issu­
ing an ioctl( ) call with FIODISKCHANGE as the function code. 

ACCESSIN~ THE RAW DISK 
As a special case in open( ) and creat( ) calls, rtllFsLlb recognizes a null file 
name to indicate access to the entire "raw'' disk, as opposed to a file on the 
disk. Access in raw mode is useful for a disk that has no file system. For 
example, to initialize a new file system on the disk, use an ioctl() call with 
FIODISKINIT. To read the directory of a disk for which no file names are 
known, open the raw disk and use an ioctl( ) call with the function 
FIODIRENTRY. 

RT-11 HINTS 
The RT-11 file system is much simpler than the more common UNIX or MS-
005 file systems. The advantage of RT-11 is its speed; file access is made in 
at most one seek because all files are contiguous. Some of the most common 
errors for users with a UNIX background are: 

- Only a single create at a time may be active per device. 

- File size is set by the first create an'd cl6Se;-sequence; use lseek( ) to ensure 
a specific file size; there is no append functi;on to expand a· file: ·· · · · 

- Files are strictly block oriented; unused:portions:of..ablQ;ck.are fill~-With:;. 
NULLs - there is no end-of-Jil'e markerother1hari the last blotk.·. · 

1ocn FUNCTIONS ' 

1 - 290 

The Vx960 RT-11 file systein supports the foUowmg ioctl() functions.· The 
functions listed are definedrin the header iolib.h. Unless stated otherwise, 
the fd used for these functions may be any fd which is open to a file or to the 
volume itself. 

FIODISKFORMAT 

Intel 

- Formats the entire disk with appropriate hardware track 
and sector marks. No file system is initialized on the disk 
by this request. Note that this is a driver-provided func­
tion: 
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fd - ClpeD ("mYl1", llRI'l'll:)J 
aut.ua • iocU. (fd, FIODJ:~)I 

FIODISKINIT - Initializes an RT-11 file system on the disk volume. This 
routine does not format the disk; formatting must be done 
by the driver. The fd should be obtained by opening the 
entire volume in raw mode: 

fd • open ( "mYl I", llRI'l'll:) J 

aut.ua - iocU. (fd, FIODUlltUIT), 

FIODISKCHANGE 
- Announces a media change. It performs the same func­

tion as rt11FsReadyChange( ). This function may be 
called from interrupt level: 

aut.ua - iocU (fd, FIODISltCIDUla) 1 

FIOGETNAME- Gets the file name of the fd and copies it to the buffer 
nameBuf. 

atat.ua • iocU (fd, FI~, •ors "uf)J 

FIORENAME - Renames the file to the string newname: 

aut.ua • iocU (fd, FIOltSllANK, "n.wnw")J 

FIONREAD ~ Copies to unreadCount the number of unread bytes in the 

FIOFLUSH 

FIOSEEK 

file: 

aut.wi • iocU (fd, r1oa&AD, ·•Ullrudeount.) 1 

- Flushes tfre"fil~-output buffer. It guarantees that any out­
put that has been requested is:actually Written to the dev~ 
ice. 

aUt.ua • iocU (fd, Fion.u&B) 1 

- Sets the current byte offset in the file to the position speci­
fied by newOffset: 

autua • iocU (fd, FIOKmt, IMIWOffaet)J 

FIOWHERE - Returns the current byte position in the file. This is the 
byte offset of the next byte to be read or written. It takes 
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NAME 

1 - 292 

no additional argument: 

posit.iaa • J.oat.l (f4, r1c:i.aam)1 

FIOSQUEEZE - Coalesces fragmented free space on an RT-11 volume: 

at.at.a • ioct.1 (f4, rI08QUUIS)J 

FIODIRENTRY- Copies information about the specified cfuectory entries to 
a REQ_ DIR_ ENTRY structure that is defined in iolib.h. 
The argument req is a pointer to a REQ_ DIR_ ENTRY 
structure. On entry, the structure contains the number of 
the directory entry for which information is requested. 
On return; the structure contains the information on the 
requested entry. For example, after the following: 

MQ...Dia_Dl'l'U AC11 

nq.eat.rJllla - 01 
aut.ua • J.oat.l (f4, rIODIJl!aft.'lm, k'ecl) 1 

the request structure contains the name, size, and creation 
date of the file in the first entry (0) of the directory. 

FIOREADDIR - Reads the next directory entry. The argument dirStruct is 
a DIR cfuectory descriptor. Normally, the readdir() rou­
tine is used to read a cfuectory, rather than using the 
FIOREADDIR function cfuectly. See dirlib. 

DI& 4irSt.ruct.1 
f4 - open (·di.nctozy·, llDD)J 
aut.ua • ioct.1 (f4, rIOMADDia, r.clirat.ruct:) 1 

FIOFSTATGET- Gets file status information (directory entry data). The 
argument statStruct is a pojnter to a stat structure that is 
filled with data · 

rt11FsDevlnit( )- initialize the RT-11 device descriptor 
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SYNOPSIS 
Jl'l'_YOL_...c •rtllhDeYlnit. (devllw, palkDeY, rt.lu.t., aa:at:ri-, CMDgidoW&r'Jl) 

lll.lt_DIW *pilllcDeY I 

llOOL rtllftlt, 
iD.t. Dbt.ri .. , 

llOOL change"CHUDJ 

!• poiD.t.er to bl.oak dnioe iD.fo •/ 
!• swm if Jl'l'-11 u.w' i.D.t.erl..,,. •/ 
!• no. of dir ..tries iAcl. tena eotry • / 

/* ftm if DO dJ.sk abaaage ~ */ 

DESCRIPTION 

NOTE 

This routine initializes the device descriptor. The pBlkDev parameter is a 
pointer to an already-created BLK _DEV device structure. This structure 
contains definitions for various aspects of the physical device format, as 
well as pointers to the sector read, sector write, ioctl( ), status check, and 
reset functions for the device. 

The rt11Fmt parameter is TRUE if the device is to be accessed using standard 
RT-11 skew and interleave. 

The device directory will consist of one segment able to contain at least as 
many files as specified by nEntries. U nEntries is equal to 
RT_FILES_FOR_2_BLOCK_SEG, strict RT-11 compatibility is maintained. 

The changeNoWarn parameter is TRUE if the disk may be changed without 
announcing the change via rt11FsReadyChange( ). Setting changeNoWarn to 
TRUE causes the disk to be regularly remounted, in case it has been 
changed. This results in a significant performance penalty. 

An ERROR will be returned if rt11Fmt is TRUE and the bd blksPerTrack 
(sectors per track) field in the BLK_DEVstru~ture-is odd: This i.s-because an 
odd number of sectors per track is incompatible -With:the RT-1-linterl~aving 
algorithm. 

RETURNS 
A pointer to the volume desqiptor (RT_VOL_DESq,·or NULL:.tf·.il}Valid.:::·.: u. 
device parameters were specified, or the routine runs c;mt of me·mo'ry.. . ... 

SEE ALSO 
rtllFsLib 
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NAME 
rt11Fslnit() - prepare to use the RT-11 library 

SYNOPSIS 
ftUUI rtllr•lllit. (MXl'U..) 

int. muru., /* •xt=- DUllber of •imlltaDeM9lJ' */ 
/* opell m:-11 fil.. */ 

DESCRIPTION 
This· routine initializes the RT-11 library. It must be called exactly once, 
before any other routine in the library. The maxFiles parameter specifies the 
number of RT-11 files that may be open at once. This routine initializes the 
necessary memory structures and semaphores. 

To enable this initialization, define INCLUDE_RTllFS in configAU.h; 
rt11Fslnit() will then be called from the root task, usrRoot( ), in 
usrConfig.c. 

RETURNS 
OK, or ERROR if memory is insufficient. 

SEE ALSO 
rtllFsUb 

NAME 
rt11FsMkfs() - initialize a device-and a:eat~ an RT-11 file system 

t'~ SYNOPSIS 
n_vm._DUC *rt.11.1'.atkf• (wlllae, plllkDev) 

char *YOl.11-.1 /* YOlWM .._ t:o 1IM */ 
llUt_DllV ·.pallcDn, /* pointer t:o block dinioe llt.rlact */ 

DESCRIPTION 

1 - 29 .. 

This routine provides a quick method of creating an RT-11 file system on a 
device. It is used instead of the two-step procedure of calling 
rt11FsDevlnit() followed by an ioctl() call with an FIODISKINIT function 
code. 

This routine provides defaults for the RT-11 parameters expected by 
rt11FsDevlnit( ). The directory size is set to RT_FILES_FOR_2_BLOCK_SEG 
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(defined in rt11FsUb.h). No standard RT-11 disk format is assumed; this 
allows use of RT-11 on block devices with an odd nu:nber of sectors per 
trac.1<. The "changeNoWam" fl.ag is defined as false, indicating that that the 
disk will not be replaced without an rt11FsReadyChange() being called first. 

If different values are needed for any of these parameters, the routine 
rt11FsDevlnit() must be used instead of this routine, followed by a request 
for disk initialization using the ioctl() function FIODISKINIT. 

RETURNS 
A pointer to an RT-11 volume descriptor (RT_ VOL_DESC), or NULL if there 
is an error. 

SEE ALSO 
rt11FsLib 

NAME 
rt11FsDateSet( ) - set the current date 

SYNOPSIS 
VOID rt.llFaJ>ateht (year, month, day) 

int. J'U.1'1 /'* par (72 ••• OJ (n'-11'• day• an nmbered)) */ 
int. ar:mth1 
int. dayJ 

DESCRIPTION 

/* mionth (0, or 1 ••• 12) */ 
/* day (0, or 1 ••• 31) */ 

This routine sets the current date for the RT-11 file system. All files created 
will have this creation date. 

To set a blank date, invoke the command: 

rt.llFaDat.eaet (72, o, O)J /* a date outside n-11'• epoch * 

RETURNS 
NIA 

SEE ALSO 
rtllFslib 
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NAME 
rt11FsReadyChange( ) - notify rtllFsLib of a change in ready status 

SYNOPSIS 
'VOID rtllhllMdJdauge (YdpU) 

n'_WL_...C *"eUI /* poiat.r to ... J.ge duclript.or */ 

DESCRIPTION 
This routine sets the volume descriptor state to 
RT VD READY CHANGED. It should be called whenever a driver senses 
that a device has-come on-line or gone off-line (e.g., a disk has been inserted 
or removed). 

RETURNS 
NIA 

SEE ALSO 
rtllFsLib 

NAME 
rt11FsModeChange( )- modify the mode of an RT-11 volume 

SYNOPSIS 
VOID rt111'eMMeChanp (Ydptr, DMlllDile) 

n_vim._oac ....sptr, /* poiat.r to ~1 .... deac:ripi;or •/ 

int DM•klileJ /* llUD/MaI'll:~ (both) */ 

DESCRIPTION 
This routine sets the volume descriptor mode to newMode. It should be 
called whenever the read and write capabilities are determined, usually after 
a ready change. See the manual entry for rt11FsReadyChange( ). 

The rt11FsDevlnit() routine initially sets the mode to UPDATE, (e.g., both 
READ and WRITE). 

RETURNS 
N/A 
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NAME 
scsiLib - Small Computer System Interface (SCSI) library 

SYNOPSIS 

1. 298 

scsiPhysDevfJelete( ) - delete a SCSI physical device structure 
scsiPhysDevCreate( ) - create a SCSI physical device structure 
scsiPhysDevldGet( ) - return a pointer to a SCSI physical device structure 
scsiAutoConfig( ) - configure all devices connected to a SCSI controller 
scsiShow( ) - list the physical devices attached to a SCSI controller 
scsiBlkDevCreate( ) - define a logical partition on a SCSI block device 
scsiBlkDevlnit( ) - initialize fields in a SCSI logical partition 
scsiBusReset() - pulse the reset signal on the SCSI bus 
scsiTestUnitRdy( )- issue a TEST_UNIT_READY command to a SCSI device 
scsiFonnatUnit() - issue a FORMAT_ UNIT command to a SCSI device 
scsilnquiry( ) - issue an INQUIRY command to a SCSI device 
scsiModeSelect( ) - issue a MODE SELECT command to a SCSI device 
scsiModeSense ( ) - issue a MODE SENSE command to a SCSI device 
scsiReadCapadty( )-issue a READ_CAPACITY command to a SCSI device 
scsiRdSecs { ) - read sectors from an SCSI block device 
scsili\TtSecs( ) - write sectors to an SCSI block device 
scsiR.eqSense( ) - issue a REQUEST SENSE command to a device and read the result 
scsiloctl() - perform a device-specific control function 

SD2.'US 11e•iPhy.O.VO.let:e (p&csiPhpDeY) 

SCSI_PllYl_DSV *11e•iPbyllDMCreate (plcsiCt.rl, deduaid, deYUm, Hl~U.OUt, 

SCSI_PlrYS_DSV * sc::11iPbpl>nI~ (plc•ietrl, deduaid, clnUJlf) 

8'fM'U8 11C•i.A.uto0cmfig (p8clliet.r1, Hl~i..out) ••• 

ftA1'Ull llCaiBhow (pScdet.rl) 

llUC_DCV *llC•ialkDevereate (p8c•iPhysDev, IUlmlllocka, bl.ocJIOffaet) 
YOID sc•lllkDevinit (p8c•ia1Jd>n, blka .. rTrllClt, DBuds) 

ftM'US llC•i.Bwaa...t (plc•iet.rl) 

S'lU'US 11eai'h•tUniUdy (plc•iPhysDev) 

ftA1'Ull sc•ir~tUnit (pScsiPbpDev, ClllllpDef.ctLbt., ufLi•U'omat, vendodJni.que, 
s~ 11eaiinquiry (p&clliPbysDev, buffer, bufI.ezMJt.h) 
S'tA1'U8 1tedHode&elect (p&csiPbpDev, p.geroi:mat, _,,.Par..,., buffer, bufLength) 

•~ 1te•i.Mode&ew (pScdPhysDev, ~t;rol, pageCode, buffer, bufLength) 

S'rM'US sc•i.Reac!Capacity (pScaiPhysDev, pl..a9t:LBA, palJci•ngth) · 

~ 11e•i.Rd.Sec8 (p8c•i.alJcDeY, sector, nu'llSec•, buffer) 
S':M.'US 1teai1frts.ea (pScai.ikDev, aector, nUlllSeca, buffer) 
8'fA1'U8 sc•J.aeqSen .. (pSc•iPhpDev, buffer, bu1'Len1Jth) 
ftU'US Kailoctl (p&csiPhpDn, fUDCtioa, arg) 
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DESCRIPTION 
This library implements the SCSI protocol in a controller-independent 
manner. It implements only the SCSI initiator function, so that the concept 
of a Vx960 target acting as a SCSI target is not currently supported. Further­
more, in the current implementation, a Vx960 target is assumed to be the 
only initiator on the SCSI bus, although there may be multiple targets (SCSI 
peripherals) on the bus. 

The implementation is transaction based. A transaction is defined as the 
selection of a SCSI device by the initiator, the issuance of a SCSI command, 
and the sequence of data, status, and message phases necessary to perform 
the command. Normal completion ends with a "Command Complete'' mes­
sage from the target, followed by disconnection from the SCSI bus. In addi­
tion, if the status from the target is "Check Condition'', the transaction con­
tinues with the initiator issuing a "Request Sense" command to gain_ more 
information on the exceptional condition reported. 

Many of the subroutines in scsiLib facilitate the transaction of frequently 
used SCSI commands. Individual command fields are passed as arguments 
from which SCSI Command Descriptor Blocks are constructed, and fields of 
a SCSI_ TRANSACTION structure are filled in appropriately. This structure, 
along with the SCSI_PHYS_DEV structure associated with the target SCSI 
device, are passed to the routine whose address is indicated by the 
scsiTransact field of the SCSI CTRL structure associated with the relevant 
SCSI controller. 

The function variable scsiTransact is set by the individual SCSI controller 
"driver." Typically, for off-board SCSI controllers this routine would rear­
range the fields of the SCSI_TRANSACTION structure into a similar struc­
ture for the given hardware, which would then carry out the transaction 
through firmware control. Drivers for on-board SCSI controller chips can 
use the scsiTransact() routine in scsiLib, as long as they provide the other 
functions specified in the SCSI_ CTRL structure. The subject of interfaces 
between scsiLib and drivers for SCSI controllers will be addressed in a 
separate application note. 

NOTE: Disconnect/reconnect is not currently supported. 

SUPPORTED SCSI DEVICES 
SCSI peripherals conforming to the standards specified in "Common Com­
mand Set (CCS) of the SCSI," Rev. 4.B. are strongly recommended. Most 
SCSI peripherals currently offered support CCS. While an attempt has been 
made to have scsiLib support non-CCS peripherals, not all commands or 
features of this library are guaranteed to work with them. For example, 
auto-configuration may be impossible with non-CCS devices if they do not 
support the INQUIRY command. 
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In theory, all classes of SCSI devices are supported. The KSi.Lib library pro­
vides the capability to transact any SCSI command on any SCSI device 
through the FIOSCSICOMMAND function of the scsiloctl() routine. 

Only direct-access devices (disks) are supported by a file system. For other 
types of devices, additional, higher-level software is necessary to map user­
level commands to SCSI transactions. 

CONAGURING SCSI CONTROWRS 
The routines to create and initialize a given SCSI controller are specific to the 
controller and normally will be found in its library module. The normal cal­
ling sequence is: 

xxetrlCreat.e ( ••• ) 1 /* par...t.en are oaat.roller specific * 

xxetrl%nit ( ••• ) 1 /* par..tan are cxmt.roller apeaific * 

The conceptual difference between the two routines is that xxCtrlCreate( ) 
calloc( )s memory for the XX_SCSI_CTRL data structure and initializes 
information that is never expected to change (e.g., clock rate).· xxCtrllnit() 
initializes the remaining fields in the XX_SCSI_CTRL structure and writes 
any necessary registers on the SCSI controller to effeet the desired initializa­
tion. There is no reason this routine could not be called multiple times, 
although in practice this would probably occur infrequently. For example, 
one might wish to change the bus ID of the SCSI controller without reboot­
ing the Vx960 system. 

CONAGURING PHYSICAL SCSI DEVICES 

1 - 300 

Before a device can be used, it must be "created" (i.e., declared). This occurs 
with a call to scsiPhyslJevCreate( ), and can only be done after a 
SCSI_ CTRL structure exists and is properly initialized. 

ICllI_ftal_DSV *8C•iPbyllDnenate (pkd.Ct.rl, deYBwlid, deYLtJS, Hl.'l'illeOut, 

clet%Jpe, n.wllbJ.e, Dumlllock.s, blocJc8ille) 
8CSI_cntL *PlcaiCtrlJ /* ptr to IC8I OODtrol.ler i.D.fo * 
int devllwlid.1 /* deYic9'• IC8I Mia ID * 
int d.ftlm1 /* de¥ic9'• logic:al UAit 11181ber * 
Uift Hl'l'illee>ut.J /* tU.-OUt for Hlecti.D9 deYice (u.c) * 
int derr,p.1 !• tne of IC8I cleYioe * 
90Cll. ~abl.•1 /* tlbetber ..U.um i• ~. • 
int mmilllocUJ /* Dumber of block.s Oil deYioe * 
int blockSi .. J /* d.H of a block in byte• * 

Several of these parameters may be left unspecified as follows: 
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selTimeOut 
- If 0, use the default (250 msec) 

devType 
- If-1, issue an INQUIRY to determine 

numBlocks, 
- If 0, issue a READ_ CAPACITY to determine 

The above values are recommended unless the device does not support the 
required commands or other non-standard conditions prevail. 

LOGICAL PARTITIONS ON ILOCK DEVICES 
It is possible to have more than one logical partition on a SCSI block device. 
This capability is currently not supported for removable media devices. A 
partition is simply an array of contiguously-addressed blocks with a given 
starting block address and number of blocks. The routine 
scsiBlkDevCreate() should be called once for each block device partition. 
Under normal usage, logical partitions should not overlap. 

SCSI_BLlt_DCV *acaiallcDncreau (pScaiPhyaDeY, numBloclul, bloclcOffHt) 

ICSI_PBYS_DKV *pScaiPhyal>eYJ /* pU" t.o ICSI phyaical device info * 

int 1u ... loclul1 /* number of blocka iD block device * 

J.Dt blockOffHtJ /* addreaa of firat block in Yol.ime * 

NOTE: If numBlocks is 0 the rest of device is used. 

ATTACHING ALE SYSTEMS TO LOGICAL PARTITIONS 
Before files can be read or written to a disk partition, a file system (e.g., RT-
11, MS-DOS) must be initialized on it. See the manual entries for rtllFsLib 
ordosFsUb. 

TRANSACTING ARBITRARY COMMANDS TO sCSI DEVICES 
The scsiLib library provides routines which implement many common SCSI 
commands. Still, there are situations that require commands that are not 
supported by scsiLib (e.g., control devices that are not direct access dev­
ices). Arbitrary commands are handled with the FIOSCSICOMMAND 
option to scsiloctl( ). The arg parameter for this option is a pointer to a valid 
SCSI TRANSACTION structure. 

Typically, a call to scsiloctl() is written as a subroutine of the form: 

ftUUS .,SC•iCc end (p8caiPhyal>eY, buffer, bufLength, acmePana) 

ICSI_nns_mv *pScaiPRyal>eYJ /* ptr t.o ICSI pbraic:al. dievice * 

char *buff•r1 /* ptr t.o data buffer * 
iDt ~' /* length of buffer i.a. byt:.M * 
i.a.t llcmePU•J ,. pcnmeter apecifUbl• in c-4 block * 

{ 
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llC8I_COllllUID ~i,,..loolc1 /* ICU Cl ... t.J'te anllJ' * 
llC8I_~ artcau.atJ.aar /* iafo oa a ICU t:.raaNCUon * 

I* fill in fial .. of llCaI_CCMllilm ftnat:un * 

11J9c910w'8loak [OJ • lll_CCllMlm_OIPCDl:ml /* tM nqaincl apaode * 

.,sc.ialdllloak c11-11 • 111_oonwJL_nn1 /* tniaaUJ' - o • 

/* fill in fielda of llCaI_BUIAC'l'lCIS •truotun * 

.,SC.Uacticm.c-'IMns• • ay8c•ic.dal.ock1 

.,SC.Uactioa.~ • <f of Y&lid bfte• in .,SC8ic.Dl.ock>1 

.,SC.Uacticm.dataAllUu• • (UDlft *) !M&ffer1 

.,SC.Uactioa.dataDinctioR • <MAD (0) or D.Ift (1)>1 

.,SO.Uactioa.dataI.ugtb • bufI..agt.h1 

I* if clat:aDireaU.oa h DAD, _. t.he laigt.b of tbe input data h 

* n.ri.Ule, tbe follawiag .-r-ter ..-cifi .. tbe b,.te I (ain - 0) 
* of tM 1»pat data·wiala will •pecifJ' the additional nmiber of 

* bfte• ayailable 

* 
llfkaUactioa.~ •·z, 
if (11eaiiootl (pk•il'laJ'dW~· r108CSICCMGUID, ..,._iXactiOll) - Cit) 

~un (CIC) I 

el.H 
I* optioDallJ' perfom ntq or otber aatima baHd Oil n.lue of 

* -rsc•J.x.actioa •• tatuofi:e 

* 
~urn (DltiOll) 1 

) 

.... : . . ~ 

} 

INCLUDE FILES 
scsilib.h . J. 

SEE ALSO 
rtllFsLib, dosFslib;· Programmer's Guide: UO System 
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NAME 
scsiPhyslJevDelete( ) - delete a SCSI physical device structure 

SYNOPSIS 
ftUUI .a•iPbyllDnDel.et:e (p8c:miPb:pl)n) 

ICSI_l'llH_DIN *plla9iJlby11DnJ /* JIU t:o ICSI pbJ•iaal dn'ioe info */ 

RETURNS 
OK, or ERROR if pScsiPhysDev is NULL, or if SCSI block devices have been 
created on the device. 

SEE ALSO 
scsiLib 

NAME 
scsiPhysDevCreate( ) - create a SCSI physi~Ldevice stru~ture-- · 

SYNOPSIS 
IC&I_JlllU_DIN *11alliPbyt1DnCH&te · (p8a•iCtr1,I -~~#"-~~t:,:__,_,_.t ~ .-' .. -: 

acsx_c.ntr. *p8odCtrl1 
int deY8uaid1 
int dnUDl1 

dev'rfpe, &'WV'Ule, .....al.oc:U, block8iH).·. . 
/* ptr to ICSX:.OOll~lu. info:·1!i ,,:., :.......,.,· ;...; &i..;;.:.;.,_~~-""· 
/* dft'ioe'• .:SI bus 1"1)..,-.f .. ,._.·, !"' ...,.,..,,,... .. ~,M:, . .:.i'·.<< ' -. ,,.. . . ~ . 
/*. dn'ice'•-logical unit:.",,..r */; .. 'O····'''::=._-. :·co:·::": •. ·-

Uift 

int. 
Ml'l'i..out:1 /* t1--out for M1.ecbiDg.:~.icfe1 (u,li-ed:).!,U ;;..:..i:..:J~·;S! .. ;;;,;l 

llOOI. 

int ·~ 

int 

dev'rfpeJ 
rGllDVilble, 

=-ioc:U, 
blocJcsiHJ 

/* t.ype of ICSI devioei-~h;;r~i'o'J i"~- *-~ e:!· ~~l. ~""•·• 
/* vbet.her -.dim ia·~c:f'/" /_.;...,~.~!f:ld 
/* Dumber of··bl0c:U OQ,.dfnJ.oi~:"!/ 

/* •iH of •···block in~·•/-; 

DESCRIPTION • . 
This routine must be invoked before a SCSI device can be ·aecessefi::~lt:!-::A::.ii­
should be ca11ed once for each physical device on the SCSI bus.. . · < .. r: · · .. · -· , · 

If devType is specified as NONE (-1), an INQUIRY command•is;·isst!e4. tG:: ;;-..:: :: : 
determine the device type, with the added benefit of acquiri~g the make and~ ; :; ··-' ··: 
model number (scsiShow() displays this information). Common values of 
devType can be found in scsiLib.h or the SCSI specification itself. 
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NOTE 
If a SC~I device does not support the READ CAPACITY command, then 
numBlocks and blockSize must be non-zero. 

RETURNS 
A pointer to the created SCSl_PHYS_DEV, or NULL if the routine is unable 
to create a physical device. 

SEE ALSO 
scsilib 

NAME 
scsiPhysDevldGet( ) - return a pointer to a SCSI physical device structure 

SYNOPSIS 
IC9I_P'KU_DCV * sceil'bf"D"Idlilot (pScaiCtrl, devllwaid, deYI.US) 

llCSI_cna. *p8c:•iCtrl1 /* pt.r to IC8I oont.rol.ler info */ 
int. dnlluaidJ /* deYioe' • IC9I IM&ll ID *I 
int. 

DESCRIPTION 
This routine returns a pointer to the structure SCSI_PHYS_DEV of the SCSI 
physical device at the given bus ID, logical µnit number, and SCSI controller. 

RETURNS . 
A pointer to the structure SCSI_PHYS ~DEV or NULL if the structure does 
not exist. : · 

SEE ALSO 
scsilib 

NAME 
scsiAutoConfig( ) - configure all devices connected to a SCSI controller 

SYNOPSIS 
HUUS 11e•iAaatoeonfig (p8c:81Ctr1, Hl'l'i..o.&t.) 

llCSI_cna. *p8c•i.Ct.r1J /* pt.r to llCSI COllt.rol.ler info */ 
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Ulft Nl:l'~I /* t.1--out. for ..i.at.iDg dnioes (uec) */ 

DESCRIPTION 
Tnis routine cycles through all legal SCSI bus IDs (and LUNs) and calls 
scsiPhyslJevCreate( ) with default parameters for each device. All devices 
that support the INQUIRY command should be successfully configured. 
The scsiShow() command can be used to find the system's table of the SCSI 
physical devices attached to a given SCSI controller. In addition, 
scsiPhysDevldGet() can fetch a pointer to the SCSI_PHYS_DEV structure 

· for the device at a given SCSI bus ID and LUN. 

RETURNS 
OK, or ERROR if pScsiCtrl and pSysScsiCtrl are both NULL. 

SEE ALSO 
scsiLlb 

NAME 
scsiShow() - list the physical devices attached to a SCSI controller 

SYNOPSIS 
ITM'UI llC•Uhaw (pScaiCUl) 

ICSI_COL *pCca1Ctrl1 /* pt.r to -=-1 controller info */ 

DESCRIPTION 
This routine displays the SCSI bus ID, logical unit number (LUN), vendor 
ID, product ID, firmware revision (rev.), device type, number of blocks, 
block size (bytes), and a pointer to the associated SCSI_PHYS_DEV struc­
ture for each physical SCSI device known to be attached to a given SCSI 
controller. 

NOTE: If pScsiCtrl is NULL, the value of the global variable pSysScsiCtrl will 
be used, unless it is also NULL. 

RETURNS 
OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiLlb 
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NAME 
scsiBlkDevCreate( ) - define a logical partition on a SCSI block device 

SYNOPSIS 
aut_mv •w~ (ploaiftyllDn, -loaU, ltloc11Dff8*) 

ICSI_l'U8_DSV *J*laitbfllDMJ /* ptr to 8CSI pllyllical dnioe info */ 
int: ...alocka1 /* ......_. of b1oaU in block dnioe •/ 

DESCRIPTION 
This routine creates and initializes a BLK DEV structure, which describes a 
logical partition on a SCSI physical block device. A logical partition is an 
array of contiguously addressed blocks; it can be completely described by 
the number of blocks and the address of the first block in the partition. In 
normal configurations, partitions do not overlap, although such a condition 
is not an error. 

NOTE: If numBlocks is 0, the rest of device is used. 

RETURNS 
A pointer to the created BLK_DEV, or NULL if a partition is not created. 

SEE ALSO 
scsiUb 

NAME. . .. ,· 

scsiBlkDevlnit( )- initialize fields·in;-a.SCSHogicalpartition 

SYNOPSIS 
'VOID 11c:1•1alkDeYIDit: (plc:dalld>w, blk8Pn'ftack, Dllead•) 

llCSI_aut_Dn *plc:•ialkDeYJ /* pu 'to',ICII bloci ~. ati:uct */ 
int: b~ack1 /* blocb per track•/,- .i 

/* nllllber of hea49 */ 

DESCRIPTION 

1 - 306 

This routine specifies the disk geometry parameters that are required by 
some file systems (e.g., dosFs). It should be called after a SCSI_BLK_DEV 
structure is created via scsiBlkDevCreate( ), but before any file system ini­
tialization routine. It is generally required only for removable media 
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devices. 

RETURNS 
NIA 

SEE ALSO 
scsiLlb 

NAME 
scsiBusReset ( ) - pulse the reset signal on the SCSI bus 

SYNOPSIS 
8~ acsiauaa..aet (p&c:ai.Ctrl) 

SCSI_CftL *p&c:si.CtrlJ 

DESCRIPTION 
This routine calls a controller-specific routine to perform a SCSI bus reset. If 
no controller is specified (pScsiCtrl is 0), the value in pSysScsiCtrl is used. 

RETURNS 
OK if a controller-specific routine exists, or ERROR otherwise. 

SEE ALSO 
scsiUb 

NAME 
scsiTestUnitRdy( )-issue aTEST_UNIT_READY command to a SCSI device·:. 

SYNOPSIS 
ftU'U8 acsi~i;Ullit.Jldr (p&c•i.PbyaDeY) 

ICSI_PBH_DCV *pkaiPbyllDnJ /* pt.r t.o ICSI physical device */ 

RETURNS 
OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiLib 
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NAME 
scsiFormatUnit( )- issue a FORMAT_UNIT command to a SCSI device 

SYNOPSIS 
ftMUI w!Pomaw.ait (p9milbpDn, CllpDefeot:lJ.R, dafLbUoalllt, YeDdoa:Unique, 

IC8I_JlllH_MV *pkailllJ'tlDeYJ 
.am. Cllilll)efeati.i.•tJ 
int defLi•U'oi:matJ 
int Yeado&Ullique J 

RETURNS 

iat.erleaw, IMaffer, IMafLmgtb) 

/* pt.r t:o ICSI pby•ical dnice */ 
/* ~ dei.ct: list is OD11plete •I 
/* defeat. list focmat •I 
/* ftDdor wdque byte •I 
/* iat.erleaw f-.ctor: */ 
/* pt.r t:o input: data bu.ffer */ 

/* lengtb of buffer in bytM •/ 

OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiLib 

NAME 
scsilnquiry( )- issue an INQUIRY command to a SCSI device 

SYNOPSIS 
ftMUI wilaquhy (pkail'hyllDeY, bu.ffer, bufI..ength) 

IC8I_l'll'fa_..v *pkail'hyllDeYJ /* pt.r t:o ICII pby•ical dnice */ 
cbar *lluffer1 /* pt.r t:o input data bu.ffer */ 
int bufl.aDvthJ /* lengtb of buffer in bytes */ 

RETURNS 
OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiLib 
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NAME 
scsiModeSelect( ) - issue a MODE SELECT rommand to a SCSI device 

SYNOPSIS 
m!l'UI wiJblelelect ~lJllapDn, ~t:, .. ~, buffer, llufI.eagt:h) 

lall_J'llrl_DllV *pSc:8ilb711Dnf /* pt.r to ICSI playaical deYioe */ 
int: ~t:, /* Yalu of t:he pege fozmat: bit: (0-1) */ 
!At: ..,,..~, /*Yalu of t:he .. .,.. par~n bit (0-1) */ 
cbar •mffer, /* pt.r to outp&t data buffer •/ 

int: bufLengt.hf /* 1eagi:h of buffer in byt:a */ 

RETURNS 
OK, or ERROR if the routine is not successful 

SEE ALSO 
scsilib 

NAME 
scsiModeSense ( ) - issue a MODE SENSE command to a SCSI device 

SYNOPSIS 
ftA2.'US .aaiHod•l•w (p&caiPb711DeY, pageOoatrol, ~' buffer, bufIAn;th) 

8CSI_PllJ:l_DSY *,-C:.iPh7llDnf /* pt.r to ICSI pbyaical device */ 

int: pllgeCoatrolf /* ftlue of ~ page control field (0-3) */ 

ht pagee.ode7 /* ftlue of tbl page code field (O-Oxlf) */ 
char *buffer1 /* ptr to i.npu.t data buffer */ 
ht bufLengt.h.1 /* 1eagi:h of buffer in byt:a */ 

RETURNS 
OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiUb 
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NAME 
scsiReadCapacity( ) - issue a READ_ CAPACITY command to a SCSI device 

SYNOPSIS 
ftJmJI llCllU..~itf (p8cail'b711Dn, pLutLM, paW41MJt,b) 

8all_ftlS_DllV *Jl809il'bfi1Dnl /* JKS' to SCSI phyaical clnioe */ 
i.Jat *pl.Utl.U.J /* w..n to ~urn J.aat logical block addrMa · 

iAt •paJkT...,gth1 /* w..n to ~urn block length */ 

RETURNS 
OK or ERROR if the routine is not successful. 

SEE ALSO 
scsiLib 

NAME 
scsiRdSecs ( ) - read sectors from an SCSI block device 

SYNOPSIS 
S'rN1'UI acaiJtdSecs (p8caialkDev, aector, DmlSec•, buffer) 

8C8I_m.lt_DllV *p8ca.ialkDft'1 /* ptr to SCSI block device info */ 
iAt aector1 I• aector number 1:o be read */ 
iAt 
char 

nui111Seca1 
*bUffer1 

DESCRl~ON~- c~~c:~;> .: : . 

/* HCt.or number-1:o be read */ 
/* ptr to input data buffer */· 

. This routinereadsihe specified physical sectors frqm·the-specified-physicaI­

. device. 

RETURNS 
OK or ERROR if the routine is not successful. 

SEE ALSO 
scsiLib 
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NAME 
scsil'\WSecs( ) - write sectors. to an SCSI block device 

SYNOPSIS 
m2.'UI wi1frt8eca (pks.iJWcDey, MCtor, nUllleca, buffer) 

9C8I_m.1t_mv *pkl•taJko..1 /* pa to llCSI W.ock deYiae info */ 
ht MCt.or 1 /* HCtor m.-ber t.o be re..t *I 
ht num8ec:• 1 /* HOtor D1111ber t.o be re..t *I 

/* ptr to input data buffer */ 

DESCRIPTION 
This routine writes the specified physical sectors to the specified physical 
device. 

RETURNS 
OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiLlb 

NAME 
scsiReqSense() - issue a REQUEST-SENSE ·eommaAd-. to ·a.-Oevice .and read 
the results · 

SYNOPSIS r i 0
{ • •• 1 ~ I • 

~ 11C•~M (pSc•iPhyaDev,·!buUor,-bufLan.gth) ........... ;..:: .. _ ;d ;, ...• ···" .. -

SCSI JIBXS Dl:V *pScaiPhylll>eYJ /* ptr to SCSI phyaica.i device */ 
char "'7· - *buffer1 /* ptr .. to i!Jput data buffer */ 

ht bufLengt.b1 /* length of buffer iii~ */ 

RETURNS 
OK, or ERROR if the routine is not successful. 

SEE ALSO 
scsiLib 
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NAME 
scsiloctl ( ) - perfonn a device-specific control function 

SYNOPSIS 
ftU'UI 9Cl8J.loail {p9alift,.0W I fUDOtJ.cm, U'g) 

ICSl_l'll'll_DllV *pkmilta711DW1 /* J*r to IC81 bl.ode dnioe iafo */ 
iat: fuaiaUan, /* fmactiola code *I 
iat: /* -.--t: to pu• aalled funciloll */ 

RETURNS 
The status of the request, or ERROR if the request is unsupported. 

SEE ALSO 
scsil.ib 
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NAME 
selectLib - UNIX BSD 4.3 select library 

SYNOPSIS 
selectlnit( ) - initialize the select( ) library 
select( ) - pend on a set of file descriptors 
selWakeup( ) - wake up a task pended in select( ) 
selWakeupAll( ) - wake up all tasks on a select( ) wake-up list 
selNodeA.dd() - add a wake-up node to the select( ) wake-up list 
selNotkDelete( )- find and delete a node on a wake-up list 
selWakeupListlnit() - initialize a select() wake-up list 
selWakeupListLen( ) - get the number of nodes on a select( ) wake-up list 
selWakeup'I'!Jpe( ) - get the type of the given SEL _WAKEUP_ NODE 

VOID Hlec:t.Init. () 

int Mlect (vidt:b, paudl'da, pWritaPds, pll:xceptl'da, pT.imeout) 

VOID Hl'Makeup (pWakeupatode) 

VOID HllfakeupUl (pWalcaupList, type) 
ftDUI MlJlodeW (pWalceupt.iat., pWake~e) 
ftU'VS MllrodeDelete (plfalutupLiat 1 pWalutupltocle) 

VOID H11f&1ceowt I atlnit. (pWakeupList.) 
int M11falceupLiat:Len (pWakeupLiat.) 

UL.cr_ftR MllfaJceupType (pWakeupllode) 

DESCRIPTION 
This library provides a BSD 4.3 compatible select facility to wait for activity 
on a set of file ·de.scriptors .. The select() routine uses a set of routines that 
permits tasks pended on device activity to be detected by the device's 
driver. Thus, the driver's interrupt service routine directly wakes up such 
tasks, eliminating the need for polling. 

Applicatfons can use "select( ) with pipes and ·serial devices in addition to 
sockets. Also, select( ) examines write file descriptors in addition to read file 
descriptors; however, exception file descriptors are still unsupported. 

Typically, application developers need only concern themselves with the 
select( ) call. How:ever, driver developers should become familiar with the 
other routines that may be used with select( ) if they wish to support the 
select( ) mechanism. 

SEE ALSO 
Programmer's Guide: 1/0 System 
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NAME 
selectlnit( ) - initialize the select( ) library 

SYNOPSIS 
VOID Hleatlnit () 

DESCRIPTION 
This routine initializes the select() library. It should be called only once, 
and is typically called from the root task, usrRoot( ), in usrConfig.c. It 
installs a task delete hook that cleans up after a task if the task is deleted 
while pended in select( ). 

RETURNS 
NIA 

SEE ALSO 
selectUb 

NAME 
select( ) - pend on a set of file descriptors 

SYNOPSIS 
int. Mlect. (vidtJa,· plliNdl'da, pWrit.efda 1 pKxcept.rda 1 pTimaaut.)· 

ht. width1 /* nWlber;of bit• to ex_t.,. fr:oa 0 */ 
fd_..-t: *pau,dl'd•J /* ft"4 file ~11eripton . */ .. 
fd_Mt *P'fr.f:tal'da1 · /•_ .. wµ:a:.fila.:.S-sdi~.:,,.•L ..... , c- .. •. ,_·~ ,,._ ··· · 

fd_Mt ·~·· 
llt:ruct: t.J.nal *pTU.OUtJ 

DESCRIPTION 

/* exc.pt:ioa file cSe.c:ripton */ · 

/* maxima time to wit for -*b'ity1 
* JIULL to wait. forev.r *I 

This routine permits a task to pend until one of a set of file descriptors 
becomes ready. Three parameters - pRe.adFds, pWriteFds, and pExceptFds -
point to fd sets in which each bit corresponds to a particular file descriptor. 
Bits set in the read fd set (pRe.adFds) will cause select( ) to pend until data is 
available on the any of the corresponding file descriptors, while bits set in 
the write fd set (pWriteFds) will cause select() to pend until any of the 
corresponding file descriptors become writable. (pExceptFds is currently 
unused, but is provided for UNIX call compatibility). 

Intel Rev: 29 Aug 91 



libraries (1) selectLib 

The following macros are available for setting the appropriate bits in the fd 
set structure: 

l'D_ISl'(fd, lfd.et:) 
l'D_CLa(fd, lfct.et:) 
l'D_IDC>(lfdeet.) 

If either pReadFds or pWriteFds is NULL, they are ignored. The width parame­
ter defines how many bits will be examined in the fd sets, and should be set 
to either the maximum fd value in use, or simply FD_SETSIZE. When 
select( ) returns, it zeros out the fd sets, and sets only the bits that 
correspond to file descriptors that are ready. The FD _ISSET macro may be 
used to determine which bits are set. 

If pTimd>ut is NULL, select() will block indefinitely.· If pTimeOut is not 
NULL, but points to a timeval structure with an effective time of zero, the 
file descriptors in the fd sets will be polled, and the results returned immedi­
ately. If the effective time value ·is greater than zero, select() will return 
after the given time has elapsed, even if none of the file descriptors are 
ready. 

Applications can use select( ) with pipes and serial devices in addition to 
sockets~ Also, select( ) now examines write file descriptors in addition to 
read file descriptors; however, exception file descriptors are still unsup­
ported. 

Driver developers should consult• the··.~a/O System" chapter of the Vx960· 
Programmer's Guide for details on writing drivers that will use select( ). 

RETURNS 
. · The number of file d':sctjptors with!activity, 0 if timed out, or ERROR if an .. 

error occurred when the drivers select(" )·routine-was invoked· via. ioctl( ) .. _. 

SEE ALSO 
selectUb, Programmer's Guide: 1/0System:.~:1_. !-".' -••·· 

NAME 
selWakeup( ) - wake up a task pended in select( ) 

SYNOPSIS 
wm ..uru.up ~> 

a:r._ .... _ ... *plfabupllocleJ , •. aOda to~., 
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DESCRIPTION 
After a driver's FIOSELECT function installs a wake-up node in a device's 
wake-up list (with selNoikAdd( )), it should check to see if the device is 
actually ready. If so, it should call selWahup( ) to ensure that the select( ) 
call does not pend. 

RETURNS 
NIA· 

SEE ALSO 
select lib 

NAME 
selWakeupAll( ) - wake up all tasks on a select( ) wake-up list 

SYNOPSIS 
VOID Mlwu.upal.1 (pWa)ceupLi•t., t.ype) 

lll:L_ ..... _I.Ift *pWaUupLbt.1 

~-ftllS t.ypeJ 

/• list. of t.uk8 to ~ •/ 

/* v.Jceup nMen (AJ:.DM)) I 

* or writ.en (SKLWRI'm) •/ 

DESC~PTION 
This routine is called by a driver when a device becomes ready. It wakes up 
all tasks pended in select( ) that are waiting for this device. 

RETURNS 
NIA 

SEE ALSO 
select Lib 

NAME 
selNodeAdd( ) - add a wake-up node to the select( ) wake-up Hst 

SYNOPSIS 

1 -316 

ftAm8 Ml.lloMW (plfaJwapLbt., pWaJwapllode) 

lll:L_'lllDUP _Lift •plfaUupLiat.1 
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lm._111DUP_.,.. •pMaJc.eupltocle, 

DESCRIPTION 
This routine should be called from a driver's FIOSELECT function to add a 
wake-up node to a device's wake-up list. 

RETURNS 
O~ or ERROR if memory is insufficient. 

SEE ALSO 
select Lib 

NAME 
selNodeDelete() - find and delete a node on a wake-up list 

SYNOPSIS 
ftU'U8 Ml.JlodeDclete (pWaJceupLbt, pWalca~) 

aL_'MMlnlP _LI&'l' *pWakeupLbt J 

lllL_'lfADUP _.,.. *pWalceuplk>de' 

DESCRIPTION 
This routine deletes the specified wake-up node from the given wake-up 
list. It is typically called by a drivers FIOUNSELECT function. 

RETURNS 
O~ or ERROR if the node is not found in the wake-up list. 

SEE ALSO 
select Lib 

NAME 
selWakeupListlnit( ) - initialize a select( ) wake-up list 

SYNOPSIS 
VOID MllfakMlpLi.lltillit (pW.Jceupt.iat) 

sa._...up _Lift *pWalcaupLiatJ 
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DESCRIPTION 
This routine should be called in a device's create routine to initialize the 
SEL_ WAKEUP_ LIST structure. 

RETURNS 
NIA 

SEE ALSO 
select Uh 

NAME 
selWakeupListLen() - get the number of nodes on a select( ) wake-up list 

SYNOPSIS 
int .. iw.Jreaqg i •tIAn (pNa)utupLiat) 

UL_)GDUP_Lift' *pWalc.eupLiat1 

DESCRIPTION 
This routine can be used by a driver to determine if any tasks are currently 
pended in select() on this device, and whether these tasks need to be 
activated with selWahupAll( ). 

RETURNS 
The number of nodes currently on a select( ) wake-up list, or ERROR other­
wise. 

SEE ALSO 
select Lib 

NAME 
selWakeupType( )- get the type of the given SEL_WAKEUP _NODE 

SYNOPSIS 
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lm.llC!'_ 'l'DI: MlwaMup'rype (pWak.eupNode) 

a:L_ 'IGICJIUP _..,.. *pWakeupMode 1 
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DESCRIPTION 
This routine is typically used in a device's FIOSELECT function to determine 
if the device is bei.'lg selected for read or write operations. 

RETURNS 
SELREAD (read operation) or SELWRITE (write operation). 

SEE ALSO 
select Lib 
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NAME 
semBLib - binary semaphore library 

SYNOPSIS 
semBCreate( )- create and initialize a binary semaphore 

&mC_ID ...-er.at.. (opt.iona, initialSt.ate) 

DESCRIPTION 
This library provides the interface to Vx960 binary semaphores. Binary 
semaphores are the most versatile, efficient, and conceptually simple type of 
semaphore. They can be used to: (1) control mutually exclusive access to 
shared devices or data structures, or (2) synchronize multiple tasks, or task­
level and interrupt-level processes. Binary semaphores form the foundation 
of numerous Vx960 facilities. 

A binary semaphore can be viewed as a cell in memory whose contents are 
in one of two states, full or empty. When a task takes a binary semaphore, 
using semTake( ), subsequent action depends on the state of the semaphore: 

(1) If the semaphore is full, the semaphore is made empty, and the cal-
ling task continues executing. 

(2) If the semaphore is empty, the task will be blocked, pending the avai­
lability of the semaphore. If a timeout is specified and the timeout 
expires, the pended task will be removed from the queue of pended 
tasks and enter the ready state with art ERROR status. A pended task 
is ineligible for CPU allocation. Any number of tasks may be pended 
simultaneously on the same binary semaphore. 

When a task gives a binary semaphore, using semGive( ), the next available 
task in the pend queue is unblocked. If no task is pending on this sema­
phore, the semaphore becomes full. Note that if a semaphore is given, and a 
task is unblocked that is of higher priority than the task that called 
semGive( ), the unblocked task will preempt the calling task. 

MUTUAL EXCLUSION 
To use a binary semaphore as a means of mutual exclusion, first create it 
with an initial state of full. For example: 

1 - 320 

IDC_ID MllMLltexJ 

/* crsatA a binary •emaphore that i.s initially full * 
....Utex • HllllCreate (SDC..JLPRIOIU'l'I, SDC_P'ULL)J 

Then guard any critical section or resource by taking the semaphore via 
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semTake( ), and exit the section or release the resource by giving the sema-
phore via semGive( ). For example: · 

While there is no restriction on the same semaphore being given, taken, or 
flushed by multiple tasks, it is important to ensure the proper functionality 
of the mutual-exclusion construct. While there is no danger in any number 
of processes taking a semaphore, the giving of a semaphore should be more 
carefully controlled. If a semaphore is given by task that did not take it, 
mutual exclusion could be lost. 

SYNCHRONIZATION 
To use a binary semaphore as a means of synchronization, create it with an 
initial state of empty. A task will block by taking a semaphore at a syn­
chronization point and remain blocked until the semaphore is given by 
another task or interrupt service routine. 

Synchronization with interrupt service routines is a particularly common 
need. Binary semaphores can be given, but not taken, from interrupt level. 
Thus a task can block at a synchronization point via semTake( ), and an 
interrupt service routine can unblock that task via semGive( ). 

In the following example, when init() is called, the binary semaphore is 
created, an interrupt service routine is attached to an event, and a task is 
spawned to process the -event. Taskl() will run until it calls semTake( ), at 
which point it will block until an event causes the interrupt service routine 
to call semGive( ). When the interrupt service routine completes, taskl() 
can execute to process the event. 

IDC_ID ...SJllCJ /* ID of •JDC semaphore * 

init. () 
( 

~ (•••1 eYelltlDterrupt&YCJtout., •••)J 

~ • IHllllCreate (ID(_(l_FirO, IDC_SHPn) 1 

t.uJrsp.m ( ••• , taakl) 1 

} 

t.aak1 () 

{ 

I• -it. for event to occur • 
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/* _prooes• 9"Dt * 
} 

{ 

IMllG!Ye ( .... JDC) , /* let. tuk 1 prooe•• ft'mlt * 

} 

A semFlush() on a binary semaphore will atomically unblock all pended 
tasks in the semaphore queue, i.e., all tasks will be unblocked at once before 
any actually execute. 

CAVEATS 
There is no mechanism to give back or reclaim semaphores automatically 
when tasks are suspended or deleted. Such a mechanism, though desirable, 
is not currently feasible. Without explicit knowledge of the state of the 
guarded resource or region, reckless automatic reclamation of a semaphore 
could leave the resource in a partial state. Thus if a task ceases execution 
unexpectedly, as with a bus error, currently owned semaphores will not be 
given bac~ effectively leaving a resource permanently unavailable. The 
mutual-exclusion semaphores provided by semMLib offer protection from 
unexpected task deletion. 

SEE ALSO 
semLlb, semCLib, semMLib, Programmer's Guide: Basic OS 

NAME 
semBCreate( )- create andinitia~ize a binary semaphore 

SYNOPSIS 
AM_ID ~t;e (optiona, iDitialState) 

int optiona, I* .-napbore option8 *I 
SDl_B_l'll.ft i.DitialStat•J /* initial .-aphor• atate */ 

DESCRIPTION 
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This routine allocates and initializes a binary semaphore. The semaphore is 
initialized to the initialState of either SEM_FULL (1) or SEM_EMPTY (0). 

The options parameter specifies the queuing style for blocked tasks. Tasks 
can be queued on a priority basis or a first-in-first-out basis. These options 
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are SEM_Q_PRIORITY and SEM_Q_FIFO respectively. 

RETURNS 
The semaphore ID, or NUl .. L if memory cannot be allocated 

SEE ALSO 
semBLib 
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NAME 
semCLib - counting semaphore library 

SYNOPSIS 
semCCreate( ) - create and initialize a counting semaphore 

AN_m ....ccreata (opt.iou, initialCou.Dt) 

DESCRIPTION 
This library provides the interface to Vx960 counting semaphores. Counting 
semaphores are useful for guarding multiple instances of a resource. 

A counting semaphore may be viewed as a cell in memory whose contents 
keep track of a count. When a task takes a counting semaphore, using 
semTake( ), subsequent action depends on the state of the count: 

(1) If the count is non-zero, it is decremented and the calling task continues 
executing. 

(2) If the count is zero, the task will be blocked, pending the availability of 
the semaphore. If a timeout is specified and the timeout expires, the 
pended task will be removed from the queue of pended tasks and enter 
the ready state with an ERROR status. A pended task is ineligible for 
CPU allocation. Any number of task.S may be pended simul~aneously 
on the same counting semaphore. 

When a task gives a semaphore, using semGive( ), the next available task in 
the pend queue is unblocked. If no task is pending on this semaphore, the 
semaphore count is incremented. Note that if a semaphore is given, and a 
task is unblocked that is of higher priority than the task that called 
semGive( ), the unblocked task will preempt the calling task. 

A semFlush( ) on a counting semaphore will atomically unblock all pended 
tasks in the semaphore queue. So all tasks will be made ready before any 
task actually executes. The count of the semaphore will remain unchanged. 

INTERRUPT USAGE 
Counting semaphores may be given but not taken from interrupt level. 

CAVEATS 
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There is no mechanism to give back or reclaim semaphores automatically 
when tasks are suspended or deleted. Such a mechanism, though desirable, 
is not currently feasible. Without explicit knowledge of the state of the 
guarded resource or region, reckless automatic reclamation of a semaphore 
could leave the resource in a partial state. Thus if a task ceases execution 
unexpectedly, as with a bus error, currently owned semaphores will not be 
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given bac~ effectively leaving a resource permanently unavailable. The 
mutual-exclusion semaphores provided by semMlib offer protection from 
unexpected task deletion. 

SEE ALSO 
semUb, semBLib, semMlib, Programmer's Guide: &sic OS 

NAME 
semCCreate() - create and initialize a counting semaphore 

SYNOPSIS 
AM_ID HlllCCreate (options, initialCou.nt) 

int options 1 I• •-•pbore option llllOdea *I 
int. init.ialCowat.1 /* initial count */ 

DESCRIPTION 
This routine allocates and initializes a counting semaphore. The semaphore 
is initialized to the specified initial count. 

The options parameter specifies the queuing style for blocked tasks. Tasks 
may be queued on a priority basis or a first-in-first-out basis. These options 
are SEM_Q_PRIORITY and SEM_Q_FIFO respectively. 

RETURNS 
The semaphore ID, or NULL if memory cannot be allocated 

SEE ALSO 
semCLib 
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NAME 
semLib - general semaphore library 

SYNOPSIS 
semGive( ) - give a semaphore 
semTake( ) - take a semaphore 
semFlush ( ) - unblock every task pended on a semaphore 
semDelete() - delete a semaphore 
semlnfo( ) - get list of task IDs that are blocked on semaphore 

8'1'UUI ...Oin (Hmld) 

8'1'UUI Mll!rake (Hmld, ti.-out) 
8'1'UUI ...,,,1\Ulh (Maid) 

nuus Mm1Delet.e (Hmid) 

int ...info (...:Id, idLiat, MX'l'aaka) 

DESCRIPTION 
Semaphores are the basis for synchronization and mutual exclusion in 
Vx960. They are powerful in their simplicity and form the foundation for 
numerous Vx960 facilities. 

Different semaphore types serve different needs, and while the behavior of 
the types differs, their basic interface is the same. This library provides 
semaphore routines common to all Vx960 semaphore types. For all types, 
the two basic operations are semTake( } and semGive( ), the acquisition or 
relinquishing of a semaphore. 

Semaphore creation and initialization is handled by other libraries,.depend­
ing on the type of semaphore used. These libraries contain full functional 
descriptions of the semaphore type: 

semBLib - binary semaphores 
semCLib - counting semaphores · 
semMLib - mutual exclusion· semaphores 

Binary semaphores offer the greatest speed and the broadest applicability. 

The semLib library provides all other semaphore operations, including rou­
tines for semaphore control, deletion, and information. Semaphores must be 
validated before any semaphore operation can be undertaken. An invalid 
semaphore ID results in ERROR and an appropriate ermo is set. 

SEMAPHORE CONTROL 
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The semTake( } call acquires a specified semaphore, blocking the calling task 
or making the semaphore unavailable. All semaphore types support ·a 
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timeout on the semTake( ) operation. The timeout is specified as the number 
of ticks to remain blocked on the semaphore. Timeouts of WAIT_FOREVER 
and NO_WAIT codify common timeouts. If a semTake() times out, it 
returns ERROR. Refer to the library of the semaphore type for the exact 
behavior of this operation. 

The semGive( ) call relinquishes a specified semaphore, unblocking a 
. pended task or making the semaphore available. Refer to the library of the 
semaphore type for the exact behavior of this operation. 

The semFlush() call may be used to atomically unblock all tasks pended on 
a semaphore queue, i.e., all tasks will be unblocked before any are allowed 
to run. It may be thought of as a broadcast operation in synchronization 
applications. The state of the semaphore is unchanged by the use of 
semFlush ( ); it is not analogous to semGive( ). 

SEMAPHORE DELETION 
The semDelete( ) call terminates a semaphore and deallocates any associated 
memory. The deletion of a semaphore will unblock and return ERROR to all 
pended tasks. Care must be taken when deleting semaphores, particularly 
when used for mutual exclusion, to avoid pulling the rug out from under a 
task which has already taken the semaphore. Applications should adopt the 
protocol of only deleting semaphores that the deleting task has successfully 
taken. 

SEMAPHORE INFORMATION 
The semlnfo( ) call is a useful debugging aid, reporting all tasks blocked on a 
specified semaphore. It provides a snapshot. of the queue at the time of the 
call, but because semaphores are d}rnainic, the. information may be ·oµ.t:-0f--·, ;;~..:::·; .. 
date by the time it is available. As With t_he current state of the.semaph~;::.:-:,:!: ::-....:::;~'' 
use of the queue of pended tasks; should be -restricted; to debugging ·Uses" ; . ., · 
only. 

INCLUDE ALE 
semlib.h 

SEE ALSO 
task.Lib, semBLib, semCLib, seml~Uo~gmmmer~s.Guide:.BasjG'QS;-..;-=.• :t._..:.<'n~.;,,,,,,,, 
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NAME 
semGive( ) - give a semaphore 

SYNOPSIS 
.... ...ai'N (...:Id) 

mc_ID ...:ldJ /* •==apMn D to gift */ 

DESCRIPTION 
This routine performs the give operation on a specified semaphore. 
Depending on the type of semaphore, the state of the semaphore and of the 
pending tasks may be affected. The behavior of semGive( ) is discussed 
fully in the library description of the semaphore type being used .. 

RETURNS 
OK, or ERROR if the semaphore ID is invalid. 

SEE ALSO 
semlib, semBLib, semCLib, sem.MLib 

NAME 
semTake( ) - take a semaphore 

SYNOPSIS 
8'rU'U8 ..aaJca (...:Id, t!m.out) 

AK_ID ...:IdJ /* ...,..pbore ID to take */ 

int t!m.out1 /* timeout iD tick• */ 

DESCRIPTION 
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This routine performs the take operation on a specified semaphore. 
Depending on the type of semaphore, the state of the semaphore and the · 
calling task may be affected. The behavior of semTake( ) is discussed fully in 
the library description of the semaphore type being used. 

A timeout in ticks may be specified. If a task times out, semTake() will 
return ERROR. Timeouts of WAIT FOREVER and NO WAIT indicate to - -
wait indefinitely or not to wait at all. 

semTake() is not callable from interrupt service routines. 
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RETURNS 
O~ or ERROR if the semaphore ID is invaHd, or the task timed out. 

SEE ALSO 
semLib, semBLib, semCLib, semMLib 

NAME 
semFlush() - unblock every task pended on a semaphore 

SYNO~S 

nuua ...,luah (...Xd) 
IDC_ID ...ZdJ /* •-phore ID to unblock e?ery'C)l:W for */ 

DESCRIPTION 
This routine atomically unblocks all tasks pended on a specified semaphore; 
i.e., all tasks will be unblocked before any is allowed to run. The state of the 
underlying semaphore is unchanged. All pended tasks will enter the ready 
queue before having a chance to execute. 

The flush operation is useful as a means of broadcast in synchronization 
applications. Its use is illegal for mutual-exclusion semaphores created with 
semMCreate( ). 

RETURNS 
O~ or ERROR if the semaphore ID is invalid, or the operation is not sup­
ported. 

SEE ALSO 
semLib, semBLib, semCLib, semMLib 

NAME 
semDelete( )- delete a semaphore 

SYNOPSIS 
ftll'US IMlllDelete (...Xd) 

W_ID ...ZdJ /* •-epho.re ID to del.et.. */ 
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DESCRIPTION 
This routine terminates and deallocates any memory associated with a 
specified semaphore. Any pended tasks will unblock and return ERROR. 

RETURNS 
O~ ~r ERROR if the semaphore ID is invalid. 

SEE ALSO 
semUb, semBLib, semCLib, semMUb 

NAME 
semlnfo( ) - get list of task IDs that are blocked on semaphore 

SYNOPSIS 
i.Jat. ...info (...Xd, idLbt, madallks) 

IDC_ID ...XdJ /* •-phore ID t.o •wmarbe */ 
i.Jat. idJ.J.at.(]J /*array of t.a•k m. t.o be filled in*/ 
i.Jat. ~J /* 9&X t.a8Ju1 iclIJ.•t. a&ll M'IC._.,ilat.e */ 

DESCRIPTION 
This routine reports the tasks that are blocked on a specified semaphore. Up 
to maxTasks task IDs are copied to the array specified by idList. The array is 
unordered. 

WARNING 
There is no guarantee. that all _the tasks are still valid or th~t no new tasks 
have blocked by the time semlnfo( ) returns. 

RETURNS 
The number of blocked\'m.sks~pla~neidliisfr.t_;-;.·c,.., 

SEE ALSO 
semLib 
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NAME 
semMLib - mutual-exclusion semaphore library 

SYNOPSIS 
semMCreate() - create and initialize a mutual-exclusion semaphore 
semMGiveForce( )- give a mutual-exclusion semaphore without restrictions 

AM_ID IMlllCr9ata ( optiona) 

S'rU'U8 •••«UveForoe (.-Id) 

DESCRIPTION 
This library provides the interface to Vx960 mutual-exclusion semaphores. 
Mutual-exclusion semaphores offer convenient options suited for situations 
requiring mutually exclusive access to resources. Typical applications 
include sharing devices and protecting data structures. Mutual-exclusion 
semaphores are used by many higher-level Vx960 facilities. 

The mutual-exclusion semaphore is a specialized version of the binary 
semaphore designed to address issues inherent in mutual exclusion, such as 
recursive access to resources, priority inversion, and deletion safety. The 
fundamental behavior of the mutual-exclusion semaphore is identical to the 
binary semaphore (see the manual entry for semBLib ), except for the follow­
ing restrictions: 

- It can only be used for mutual exclusion. 
- It can only be given by the task that took i~. 
- It may not be taken or given from inte,rrupt level. 
- The semFlush ( ) operation is illegal. 

These last two operations have nct.mearungin mutual-exclusion situations<·''!,,,, 

RECU~SIV~ RESOURCE ACCESS ~::;,;i,;i~~1v:.:~;:;;~0~-~P,· ,; -.. ' 
A special feature of the mutual-exe\usion 5emaphore is thaHt may 'be taken··.· · ~:: 
"recursively," i.e., it can be tak.e'n~:more,th~n onc,e by the task thabowns;1tn •Y:"·· 

before finally being released. Recilrsiort;;is. ~seful ~or a set of routines that" ·. 
need mutually exclusive access to ~a resourc~, but may need to call each 
other. 

Recursion is made possible by the fact that the system keeps track of which 
task currently owns a mutual-exclusion semaphore. Before being released, a 
mutual-exclusion semaphore taken recursively must be given the same 
number of times it has been taken; this is tracked by means of a count which 
is incremented with each semTake( ) and decremented with each semGive( ). 

The example below illustrates recursive use of a mutual-exclusion 
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semaphore. Function A requires access to a resource which it acquires by 
taking semM; function A may also need to call function B, which also 
requires semM: 

mc_ID .-CJ 

- - HllMCr.ai:e ( ••• ), 

~() 

{ 

~ (.-&, NAI1'_r<mrvml) I .... 
fUDC8 01 

f1UM:l9 () 

{ 

~ (.-&, NAI1'_r<mrvml) I 

....ai.Ye (.-C)J 

} 

PRIORITY-INVERSION SAFETY 

1 - 332 

H the option SEM_INVERSION_SAFE is selected, the library adopts a 
priority-inheritance protocol to resolve potential occurrences of "priority 
inversion," a problem stemming from the use semaphores for mutual exclu­
sion. Priority inversion arises when a higher-priority task is forced to wait 
an indefinite period of time for the completion of a lower-priority task. 

Consider the following scenario: Tl, T2, and T3 are tasks of high, medium, 
and low priority, respectively. T3 has acquired some resource by taking its 
associated semaphore. When Tl preempts T3 and contends for the resource 
by taking the same semaphore, it becomes biocked. H we ·could be assured 
that Tl would be blocked no longer than the time jt nolJllally takes T3 to fin­
ish with the resource, the situation would not be problematic. However, the 
low-priority task is vulnerable to preemption by medium-priority tasks; a 
preempting tas~ T2, could inhibit T3 from relinquishing the resource. This 
condition could persist, blocking Tl for an indefinite period of time. 

The priority-inheritance protocol solves the problem of priority inversion by 
elevating the priority of T3 to the priority of Tl during the time Tl is blocked 
on T3. ·This protects T3, and indirectly Tl, from preemption by T2. Stated 
more generally, the priority-inheritance protocol assures that a task which 
owns a resource will execute at the priority of the highest priority task 
blocked on that resource. When execution is complete, the task gives up the 
resource and returns to its normal, or standard, priority. Hence, the 
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11inheriting" task is protected from preemption by any intermediate-priority 
tasks. 

The priority-inheritance protocol also takes into consideration a task's own­
ership of more than one mutual-exclusion semaphore at a time. Such a task 
will execute at the priority of the highest priority task blocked on any of its 
owned resources. The task will return to its nonnal priority only after relin­
quishing all of its mutual-exclusion semaphores that have the inversion­
safety option enabled. 

TASK-DELETION SAFETY 
If the option SEM_DELETE_SAFE is selected, the task owning the sema­
phore will be protected from deletion as long as it owns the semaphore. 
This solves another problem endemic to mutual exclusion. Deleting a task 
executing in a critical region can be catastrophic. The resource could be left 
in a corrupted state and the semaphore guarding the resource would be una­
vailable, effectively shutting off all access to the resource. 

As discussed in taskLib, the primitives taskSafe( ) and taskUnsafe( ) offer 
one solution, but as this type of protection goes hand in hand with mutual 
exclusion, the mutual-exclusion semaphore provides the option 
SEM_DELETE_SAFE, which enables an implicit taskSafe() with each 
semTake( ), and a taskUnsafe( ) with each semGive( ). This convenience is 
also more efficient, as the resulting code requires fewer entrances to the ker­
nel. 

CAVEATS 
There is no mechanism to give back or reclaim semaphores automatically 
when tasks are suspended or deleted Such a mechanism, though desirable, 
is not currently feasible. Without explicit knowledge of the state of the 
guarded resource or region, reckless automatic reclamation of a semaphore 
could leave the resource in a partial state. Thus if a task ceases execution 
unexpectedly, as with a bus error, currently owned semaphores will not be 
given bac~ effectively leaving a resource permanently unavailable. The 
SEM_DELETE_SAFE option partially protects an application, to the extent 
that unexpected_ deletions will be deferred until the resource is released. 

SEE ALSO 
semLib, semBLib, semCLib, Programmer's Guide: Basic OS 
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NAME 
semMCreate( )- create and initialize a mutual-exclusion semaphore 

SYNOPSIS 
AM_XD .....cnat.e (optiou) 

iat aptiouJ /* matex •-·phore apUw */ 

DESCRIPTION 
This routine allocates and initializes a mutual-exclusion semaphore. The 
semaphore state is initialized to full. 

Semaphore options include the following: 

SEM Q PRIORITY 
- - - Queue pended tasks on the basis of their priority. 

SEM_Q_FIFO 
- Queue pended tasks on a first-in-first-out basis. 

SEM_DELETE_SAFE 
- Protect a task that owns the semaphore from unexpected dele-­

tion. This option enables an implicit taskSafe() for each 
semTake( ), and an implicit taskUnsafe( ) for each semGive( ). 

SEM_INVERSION_SAFE 
- Protect the system from priority inversion. With this option, the 

task owning the semaphore will execute at the highest priority of 
the tasks pended on the semaphore if it is higher than its current 
priority. This option must be accompanied by the 
SEM_Q_PRIORITY queuing mode. 

RETURNS 
The semaphore ID, or NULL if memory cannot be allocated. 

:~~~ SEE ALSO 
semMLib, semlib, semBLib, taskSafe( ), taskUnsafe( ) 
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NAME 
semMGiveForce( )- give a mutual-exclusion semaphore without restrictions 

SYNO'llS 
ftUUS MlllGi..rorce (...Xd) 

mc_ID ...id, /* ·-phow ID to gi .. */ 

DESCRIPTION 
This routine gives a mutual-exclusion semaphore not owned by the calling 
task. It is intended as a debugging aid only. 

The routine is particularly useful when a task dies while holding some 
mutual-exclusion semaphore, because the semaphore can be resurrected. 
The routine will give the semaphore to the next task in the pend queue or 
make the semaphore full if no tasks are pending. In effect, execution will 
continue as if the task owning the semaphore had actually given the sema­
phore. 

CAVEATS 
This routine should only be used as a debugging aid, when the condition of 
the semaphore is known. It can only be called by a task that does not own 
the semaphore. 

RETURNS 
OK, or ERROR if the semaphore ID is invalid, or the routine is called by the 
task owning the semaphore. 

SEE ALSO 
semMLib, semGive( ) 
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NAME 
semOLib - version 4.x binary semaphore library 

SYNOPSI$ 
semCreate( )- create and initialize a version 4.x binary semaphore 
semlnit( ) - initialize a static binary semaphore 
semCl.ear( ) - take a version 4.x semaphore if the semaphore is available 

AH_ID llelllCnau () 

nuus ...illit (plrmpbo~) 
ftUUS MlllCJ.ear ( ...Xd) 

DESCRIPTION 
This library is provided for backward compatibility with Vx960 version 4.x 
semaphores. The semaphores are identical to 5.0 binary semaphores except 
that timeouts - missing or specified - are ignored. 

For backward compatibility, semCreate() operates as before, allocating and 
initializing a 4.x-style semaphore. Likewise, semClear( ) has been imple­
mented as a semTake( ) with a timeout of NO_ WAIT. 

A fuller discussion of the behavior of binary semaphores may be found in 
semBLib. 

SEE ALSO 
semLib, semBLib, Programmer's Guide: Basic OS 

NAME 
semCreate() - create and initialize a version 4.x binary semaphore 

SYNOPSIS 
AH_ID llelllCnau () 

DESCRIPTION 
This routine allocates a version 4.x binary semaphore. The semaphore is ini­
tialized to empty. After initialization, it must be given before it can be taken. 

RETURNS 
The semaphore ID, or NULL if memory cannot be allocated. 
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SEE ALSO 
semOLib, semlnit() 

NAME 
semlnit( ) - initialize a static binary semaphore 

SYNOPSIS 
S'rU'U8 ...Xnit (J>S-pbore) 

&aGPBOIUI: *p8wpbore1 /* 4.x •-•pbor. to initialise •/ 

DESCRIPTION 
In some instances, a semaphore cannot be created with semCreate( ) but is a 
static object. This routine will initialize static version 4.x semaphores. 

RETURNS 
OK, or ERROR if the semaphore cannot be initialized. 

SEE ALSO 
semOLib, semCreate() 

NAME 
semClear( ) - take a version 4.x semaphore if the semaphore is available 

SYNOPSIS 
ftA2.'UI ...cl.ear (Hald) 

AK_ID NllidJ /* •-·phore ID to empt.7 */ 

DESCRIPTION 
This routine takes a semaphore if it is available (full), otherwise no action is 
taken except to return ERROR. This routine never preempts the caller. 

RETURNS 
OK, or ERROR if the semaphore is unavailable. 

SEE ALSO 
semOLib 
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NAME 
shellLib - shell execution routines 

SYNOPSIS 
shelllnit( ) - start the shell 
shell() - the shell entry point 
shellScriptAbort( ) - signal shell to stop processing a script 
shellHistory( )- display (or set) shell history 
shellPromptSet() - change the shell prompt 
shellOrigStdSet( )- set the shell's default input/output/error fds 
shellLock( ) - lock access to shell 

IS'Dl1'0S Uellinlt (•tackli .. , arg) 

· VOID llhel.l (interactiYe) 
VOID llhel.18criptAbort () 

VOID llhel.llli.•t.ory (•is•) 
VOID llhel.l.Pralptaet (newPrcapt) 

VOID Nell.OrigStdSet. (which, fd) 

aocx. llhel.1.Loc:k ( nquetat) 

DESCRIPTION 
This module contains the execution support routines for the Vx960 shell. It 
provides the basic programmer's interlace to Vx960. It is a C-expression 
interpreter, containing no built-in c9mmands. 

The nature, use, and syntax of the shell is more fully described in the "Shell" 
chapter of the Vx960 Programmer's Guide. 

SEE ALSO 
ledLib, Programmer's Guicje: Shell 

NAME 
shelllnit( ) - start the shell 

SYNOPSIS 
IS'Dl1'0S Uelllnit (8taclc&iH 1 arg) 

int. 8t.ack8iae1 /* ah.ell rtack (0 • pnwioua/defau.l.t nlue) */ 

iat UVI /* &rg'UIMJlt to •bell task */ 
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DESCRIPTION 
This routine starts the shell task. If INCLUDE_SHELL is defined in 
canfigA.11.h, this is done by the root tas~ usrP.oot( ), in usrCor •. fig.c. 

RETURNS 
OK, or ERROR. 

SEE ALSO 
·shellUb 

NAME 
shell() - the shell entry point 

SYNOPSIS 
'VOID Ual.1 (iDt.eractive) 

llOm. int.eracti,,.J /* •boul.d be·'IWJm, except for a script*/ 

DESCRIPTION 
This routine is the shell task. It is started with a single parameter that indi­
cates whether this is an interactive:shell to be used from a terminal or a 
socket, or a shell that executes a script. 

Normally,. the shell is spawned in interactive mode by the root las~ 
usr~t( ), when Vx960 starts up:;.After .that,. shell(:)-is..called only. to execute 
·scripts, or when the s~~ll is restart.ed.:after-an'abort. _, .. -.. ,, · .· : - · 

. . . . ~ . . .. 

The shell gets its input· from standar.d.inpy.t.and se~ds output to standard 
output. Both standard input and..5ta"ftdatd.~output1am miµally.assigned, to -· 
the console, but are redire.cted by:kl~etd-Task{:.):a..mi·rlogilfdlfadqqµ;~;z...-;i:.i .-:.:Z::::i'.i: ::. :: ;;, • , 

The sh~ll is not .reentrant, since yaeeo<:loes,-not!generate'3_ reentrant ·parser. 
Therefore, the.re can be only a single:sheli'~ting:at one,time;;,---.. _;:· · · . 

RETURNS 
NIA 

SEE ALSO 
shell Lib 
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NAME 
shellScriptAbort( ) - signal shell to stop processing a script 

SYNOPSIS 
wm abel.18cript.Abort < > 

DESCRIPTION 
This routine signals the shell to abort processing a script file. It can be called 
from within a script if an error is detected. 

RETURNS 
NIA 

SEE ALSO 
shell Lib 

NAME 
shellHistory() - display (or set) shell history 

SYNOPSIS 
'VOID aballBiatory (•is•) 

int aiHJ /• «? • diaplay,_>O • set hiatory to D4IW aise */ 

DESCRIPTION 
This routine displays shell history, or resets the default number of com­
mands displayed by shell history to size. By default, history size is 20 com­
mands. Shell history is actually maintained byledLib. · 

RETURNS 
NIA 

SEE ALSO 
shellLib, ledlib, h() 
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NAME 
shellPromptSet( ) - change the shell prompt 

SYNOPSIS 
VOID Uel.l.Pralpt8et. (DMJrEmp;) 

cbar *•••i:ClllllptJ /• •tring to beocme ...... u.11 p&'Qlll>t: */ 

DESCRIPTION 
This routine changes the shell prompt string to newPrompto 

RETURNS 
NIA 

SEE ALSO 
shelllib 

NAME 
shellOrigStdSet( )- set the shell's default input/output/error fds 

SYNOPSIS 
YOID shal.l.Orig&tdaet (which, fd) 

int Wicll1 /* ft'D_nr, STD_cxir, sm_DJt •/ 
int fdJ /* fd t.o be default •/ 

DESCRIPTION 
This routine is called to change the shell's default standard input/output/ 
error fd. Normally, it is used only by the shell, rlogindTask( ), and 
telnetdTask( ). Values for which can be STO_IN, STD_OUT, or STD_ERR as 
defined in vxWorks.h. Any fd for a file or device can be used for fd. 

RETURNS 
NIA 

SEE ALSO 
shell lib 
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NAME 
shellLock( ) - lock access to shell 

SYNOPSIS 
90QI. UellLoak (requettt:) 

mocx. requeM;1 /* 'nlm • lock, rAia • Ulll.oak •/ 

DESCRIPTION 
This routine locks or unlocks access to the shell. When locked, cooperating 
tasks, such as telnetdTask( ) and rlogindTask( ), will not take the shell 

RETURNS 
When request is "lock", the return will be TRUE if the call locks the shell, or 
FALSE if the call fails. When request is "unlock'', the return will be TRUE if 
the call unlocks the shell, or FALSE if the call fails. 

SEE ALSO 
shell Lib 
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NAME 
sigLib - software signal facility library 

SYNOPSIS 
siglnit( ) - initialize the signal facilities 
sigvec( ) - install a signal handler 
sigstack( ) - install a separate signal stack 
sigsetmask( )- set the signal mask 
sigblock( ) - add to set of blocked signals 
pause( ) - sleep until the occurrence of a signal 
kill( ) - send a signal to a task 
sigRaise() - send a signal to a task 

STArUS •iginit () 
SWd'US •igvec (aig, pvec, pOvec) 

S'rM.'US sigstac:lt (p88, pOH) 

int dg-taaak (ma8k) 

int dgblock ( .... k) 

S'rM.'US pause () 
STA1'US kill (tid, •iiPl&l) 

SD1'US dgRaiH (tid, dgnal, code) 

DESCRIPTION 
This library provides a UNIX BSD 4.3.,.compatible software signal facility. 
Signals are used to alter the flow;yoritr0hnfatasks_1by.::oommunicating•asyn• . ,__ : 
chronous events within or IJE:!w~lrlaskte~ptexts;.·-'Aeyit:ask>ar:.-interrupt ser~·, ·", : . 
vice can "raise" (or senrl) a signhl'::'t<!>::a~ partictila:rtask.::-:'fhe task: being ~ig.: · · · . 
naled will immediately suspe~drltS;c:b!Teitiithread.Ltf::~eruµon,-artd invoke. a:: '.';,l ,,;' 
task-s~~fied "signal handler'fa::ioup.nei'iJhe' ::Slzruil 1handl:et isi.)a~~user-: : c: · · ,· 

supplied routine that is bound foµpspocifiuffiigni'ilcarid perf@Drrts wh~ever: si;~,,-;~ c 

actior~s are necessary wheneverciiihe.g;ignal,~i!r.83!C~vedLSignals ~are ~.ost : ·· 
appropriate for error and exce~~ridiingm·ather thail.ESS:ia;;geneial-ptir-.···. · ;:.. · · 
pose intertask communication mechanism~ :0• ·,_ '-'-''-.::' • •• ••• 

In many ways, signals. are analogousi}oe'~wm..interrupts,::The signal 
facility provides a set of 31 distinctsign,als.:.:1\.:-signaLcan.be.raised-by calling 
kill() or sigRaise( ), which is anawgous ttl;:an<intetrupt or hardware excep­
tion. A signal handler is bound:-to a particular signal with sigvec( ) in much 
the same way that an interrupt service routine is connected to an interrupt 
vector with intConnect( ). Signals are blocked for the duration of the signal 
handler, just as interrupts are locked out for the duration of the interrupt 
service routine. 
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Tasks can block the occurrence of certain signals with sigblock( ) and 
sigsetmask( ), just as the interrupt level can be raised or lowered to block 
out levels of interrupts. If a signal is bl~""Ci when it is raised, its handler 
routine will be called when the signal becomes unblocked 

Signal handlers are passed several parameters and should be defined as: 

'VOID aiglludl.U' (ailJ, codGI, aigeollt:ext.) 
ht aig 1 I* aipal nmiber * 
ht oode1 /* additional code * 
SIGCDt.t&li •aigCoatatJ /* COGt:ext. of t.aak before ai.gnal * 
{ 

} 

The parameter code distinguishes signal variants. For example, both numeric 
overflow and zero divide raise SIGFPE (floating-point exception) but have 
different values for code. 

EXCEPTION PROCESSING 

1·3" 

Certain signals (defined below) are raised automatically when hardware 
exceptions are encountered. This mechanism allows user-defined exception 
handlers to be installed. This is useful for recovering from catastrophic 
events such as bus or arithmetic errors. Typically, setjmp() is called to 
define the point in the program where control will be restored, and 
longjmp() is called in the signal handler to restore that context. Note that 
longjmp( ) restores the state of the task's signal mask and its onstack flag. If 
a user-defined handler is not installed for the given signal, the default action 
is to log a message to the console and suspend the task. 

Of the 31 signals defined by UNIX BSD 4.3, only a few are meaningful in the 
Vx960 environment. The following can be raised by Vx960: 

i960 version: 

IIQIU8 .,. ••m 
IIQaUS mu. 

II GILL ILL_IJIVALID _ C>PCODC 

II GILL ILL_tJllIMPLDtZll'l 

IIGILL llUS_ALIQlf 

II GILL ILL_IJIVALID_OftllAllD 

II GILL ILL_PaIVVIo_r.IWLI' 

IIGILL ILL_OOlfSnt_UMD:_FJWLI' 

SIQILL xu._na.r_LDK11'11 

Intel 

ad.dreaa error or paritr error (18CI) 

•!pep (Ila) 

iDYal.id opcode 

UAilllpl...nt.ecl inat.ruct.ioa. 

unaligzwd inatruct.ica ( 80960CA CIGl.J') 

iDYal.id inst.ruction operand 
oonatraiDt priYileged inatrucUoa 
oonatraint range fau.lt 
prot.ect.ion leDgth fault 
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IIG'l"llAP nT_:umnuc:rI<m_BACI: 
IIG'l"llAP JWT_UUCll_'l'Ul3 
IIG'l"llAP HT_CALL_DACS 
IIG'l"llAP HT_Jtaum_'DllCS 
UG'l"llAP JWT_Pma'Ullll_DACll: 
IIG'l"llAP nT_IUPDVI-_ftloCI: 
IIG'l"llAP nT_UUDOift_!'llMS 

IIGFN l'R_Dr.L'DIV_'DAP 

IIGFN rR_D'l'OW'_DAP 

8096058 I 80960KB only: 

Signal OocS. 

IIGl'N rn_ru:avr _'OAP 

IIGnK rn_FI.4'UJD>_rDP 
SIGPPll: l"Pl:_FIJl'IJIV_ftAP 
SIGl'Pll rn_n.n>IV_'l'JtAP 
SIGrn rn_n.rim:_ftAP 
SIGPPll: rn_P'Ut'OPDll_'l'JtAP 

Ubrarles (1) sigLib 

t.ne m.-tm faU 

i.zaaUuct.iaa U'aae 

bcanah u.oe 
call trace 
nt:urD u.oe 
prer;wtU&'ll u.oe 
•parYi90&' uaoe 
IN:eakpoillt: "--

boapt--ion 

floating cmarflow 
floating WMMrflow 
floating invalid operation 
floating sero diYicle 
flODting inexact 
floating re9erYod ancod.ing 

Other signals can be used by a Vx960 application. 

CAVEATS 
If a signal is directed at a task that is pended, the signal handler will not be 
invoked until the task becomes runnable. 

INCLUDE FILE 
sigLib.h 

SEE ALSO 
intLib, UNIX BSD 4.3 documentation 

NAME 
siglnit( ) - initialize the signal facilities 

SYNOPSIS 
ftA1W •iginit. () 

Rev: 30 Aug 91 Intel 1 - 345 



Vx960 5.0 - Reference Manual 

DESCRIPTION 
This routine initializes the signal facilities. It is usually called from the sys­
tem sta.-rt-up routine usrlnit() ht us!'Co1dig.. before interrupts 3-Te enabled. 

RETURNS 
OK, or ERROR if the create/delete hooks could not be installed. 

SEE ALSO 
sigLib 

NAME 
sigvec() - install a signal handler 

SYNOPSIS 
~ aigYee (aig, 'Y'/et:, pOvoc) 

int aig' I• signal to 'Nhich the band 1 er will be att.acbed • / 
SIGY8C •pvec, 
SIGYSC *pC>vec1 

I• handler inforaetioa. if I• IRJU. •/ 

I• previous hancller info ia copyed her. if I• IRJU. */ 

DESCRIPTION 
This routine binds a signal handler routine referenced by pVec to a specified 
signal sig. It can also be used to determine which handler, if any, has been 
bound to a particular signal: sigvec( ) will copy current signal handler infor­
mation for sig to p0vec-and:insf~n!J=5ignal handler-if pVec is set to null (0). 

Both pVec and pOvecar~ pointers.to- a structure of.type SIGVEC. The infor­
mation passed includes nqt.only the-signal, handler routine, but also the sig­
nal mask and additional-option; bits:· SIGVECand the.available options are 
defined in sigLib.h;.~+-,·< :.-: · '~, 

RETURNS 
OK, or ·ERROR if the Sjgnal number is inv~d. 

SEE ALSO 
sigLib 
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NAME 
sigstack( ) - install a separate signal stack 

SYNOPSIS 
ftUUI aiptack (ph, pOH) 

IIG8'Uat *118•1 /* new aigDal ataak info if I• mm.I. */ 
IIG8'Uat *p0u1 /* capr old aigul at.ale info ben if I• .ut.t. */ 

DESCRIPTION 
This routine specifies an alternate stack, to be used for the duration of signal 
handling. When a signal handler is installed with sigvec( ), the sv fags ele­
ment of the SIGVEC structure must have the SV _ONSTACK bit turned on 
for the signal stack to be switched in. 

RETURNS 
OK (always). 

SEE ALSO 
sigLib 

NAME 
sigsetmask() - set the signal mask-;~-,. ··.· · ~.:.-~ ;~ .,.-.. · , -

SYNOPSIS 
int •i9Mtllaak ( ... k) 

DESCRIPTION 
This routine sets the calling task's=.signalmask-:to the §iV.~valueu A.~me (l}.;;.::: ~·; i.; ,_, 

in the bit mask indicates that the.giverrsignal:isibl:Ockecbf.tom:delivery: -Use;-;'~-.- -.:.: 
the macro SIGMASK to construcfthe-maskidr. ~giV.eitsignal·numben '· :.<c '· '·. ,.,. :• · ·: 

RETURNS 
The previous value of the signal mask.-·"' 

SEE ALSO 
sigLib, sigblock() 
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NAME 
sigblock( ) - add to set of blocked signals 

SYNOPSIS 
ht. •iPlock (...&) 

ht. wkJ /* wk of ..wit.iaaal aipela t:o be bl.oaked */ 

DESCRIPTION 
This routine adds the signals in mask to the task's set of blocked signals. A 
one (1) in the bit mask indicates that the given signal is blocked from 
delivery. Use the macro SIGMASK to construct the mask for a given signal 
number. 

RETURNS 
The previous value of the signal mask. 

SEE ALSO 
sigLib, sigsetmask() 

NAME 
pause( ) - sleep until the occurrence of a signal 

SYNOPSIS 
ftUUS pauae () 

DESCRIPTION 
This routine blocks task execution until the occurrence of a signal. After the 
signal handler has executed, pause( ) returns. 

RETURNS 
ERROR (always). 

SEE ALSO 
sigLib 
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NAME 
kill( ) .., send a signal to a task 

SYNOPSIS 
8D1'UI kill (Ud, aignal.) 

int. t.id, /* U.k t.o vhiah the •ignal ill clir9c::t.ecl •/ 

int. aignal, /* t.be aipal t.o MD4 the tuk •/ 

DESCRIPTION 
This routine sends a signal to the specified task. The task must have previ­
ously installed a signal handler with sigvec( ). 

CAVEAT 
If the task is pended, the signal will not be delivered until the task is ready 
to run. 

RETURNS 
OK, or ERROR if the task is not found, the task has no signal handler for sig­
nal, or the signal cannot be delivered. 

SEE ALSO 
sigLib, sigvec( }, sigRaise( ) 

NAME 
sigRaise( ) - send a signal to a task 

SYNOPSIS 
ftAl'U8 aigaai .. (t.id, aipal, oocle) 

int. t.id, /* U.k t.o vhich the •ignal ll clir9c::t.ecl */ 
int.· aipal, I• t.be aipal t.o MD4 t.be t.aak •I 
int. cac1e, /* addit.ioaal coda •/ 

DESCRIPTION 
This routine sends a signal to the specified task. It provides the same 
mechanism as kill( ), but allows an additional code identifying signal vari­
ants to be passed to the signal handler. 

RETURNS 
OK, or ERROR if the task is not found, the task has no signal handler for sig-
nal, or the signal cannot be delivered. · 
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SEE AUO 
sigLib, sigvec( ), kill( ) 
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NAME 
sockLib - UNIX BSD 4.3 compatible sock.et library 

SYNOPSIS 
socket( ) - open a socket 
bind( ) - bind a name to a socket 
listen( ) - enable connections to a sock.et 
accept( ) - accept a connection from a socket 
connect( ) - initiate a connection to a socket 
sendto( ) - send a message to a socket 
send() - send data to a socket 
sendmsg( ) - send a message to a sock.et 
recvfrom( ) - receive a message from a socket 
recv( ) - receive data from a socket . 
recvmsg( ) - receive a message from a socket 
setsockopt( ) - set socket options 
getsockopt( ) - get socket options 
getsockname() - get a socket name 
getpeername( ) - get the name of a connected peer 
shutdown( ) - shut down a network connection 

iat llOCMt (dcwein, type, protocol) 

ftAnJI bind (•, n.-., ~en) 
ftAnJI llaten (•, backlog) 

int accept (•, llddr, addrlen) 

~ coaneat (•, n.-., n.malen) 

int MDdto (•, buf, bufl.en, flag•, to, tolen) 

int MDCI ( •, buf, bufLen, flag•) 
int. .. ~ (lld., ap, flaq•) ._ .. :,_ 

int recnroa (•, buf, bufLeD, flag.., froa, ~ra:aLen) 
int t'9CY (•, buf, bufLea, flag•) 
iat ~ (!Id., ..,, flag•) 
ftU'US ~ (•, J....i, opt.name, opt•al, optlen) 

~ ~ (•, level, optnw, opt•al, aptl.en) 

~ geUoakn- (•, nw, n.-.1.en) 

~ ~ (•, n.-., n.-.len) 

ftuum llhutdoMa (.' bow) 

DESCRIPTION 
This library provides UNIX BSD 4.3 compatible socket calls. These calls may 
be used to open, close, read, and write sockets, either on the same CPU or 
over a network. The calling sequences of these routines are identical to 
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UNIX BSD 4.3. 

INCLUDE FILES 
types.h, mbuf.h, socket.h, socketvar.h 

SEE AUO 
UNIX BSD 4.3 documentation, netLib Programmer's Guide: Network 

NAME 
socket( ) - open a socket 

SYNOPSIS 
int. 110CJr.et. (dcnefn, t.ype, protocol) 

int. dcweinJ /* addreH f.aily (e,9, / AF_Dln') */ 
int. t.J'IMtJ /* llOcJcet. t.ype (e.g., SOClt_S'l'llUM) */ 
int. protocol.1 /* llOcJcet. protoool (uaual.ly 0) */ 

DESCRIPTION 
This routine opens a socket and returns a socket descriptor. The socket 
descriptor is passed to the other soc;ket routines to identify the socket. The 
socket descriptor is a standard I/0 system "file descriptor" (fd) and can be 
used with the close( ), read(), wrire( ), and ioctl( ) routines. 

RETURNS 
~socket ~escriptor, or ERROR. 

SEE ALSO 
sock Lib 

NAME 
bind( ) - bind a name to a socket 

SYNOPSIS 
8TM.'U8 bind ( • / DW / JMllMl.en) 

int. •I /* llocket. de11eriptor */ 
at.ruct. aockWldr *!MlmeJ /* nw t;o be bound */ 

int. nmielen1 /* length of ~ */ 
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DESCRIPTION 
This routine associates a network address (abo referred to as its "name'') 
with a given socket so that other processes can connect or send to it. When 
a socket is created with socket( ), it belongs to an address family but has no 
assigned name. 

RETURNS 
OK, or ERROR if there is an invalid socket, the address is either unavailable 
or in use, or the socket is already bound. 

SEE ALSO 
sock.Lib 

NAME 
listen( ) - enable connections to a socket 

SYNOPSIS 
ftU'OI liat:.n (., Dackl.09) 

int •1 /* sooket descri~ */ 
int baclc.1091 /* number of cannectiona to queue */ 

DESCRIPTION 
This routine enables connections to a socket. It also specifies the maximum 
number of unaccepted connections that can be pending at one time (backlog). 
After enabling connections with listen(), connections are actually accepted 
by accept( ). 

RETURNS 
OK, or ERROR if the socket is invalid or unable to listen. 

SEE ALSO 
sock.Lib 
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NAME 
accept( ) - accept a connection from a socket 

SYNOPSIS 
iat: aaoept (•, llddr, addrlen) 

iat: • 1 I* aoaket. descril"tor *I 
at.ruct aoakeddr *eddrJ I* peer Mdl:ea• *I 
iat *llddrlen1 I* peer addreH lAmgt.h *I 

DESCRIPTION 
This routine accepts a connection on a socket, and returns a new socket 
created for the connection. The socket must be bound to an address with 
bind( ), and enabled for connections by a call to listen( ). The accept( ) rou­
tine dequeues the first connection and creates a new socket with the same 
properties as s. It blocks the caller until a connection is present, unless the 
socket is marked as non-blocking. 

RETURNS 
A socket descriptor, or ERROR if the call fails. 

SEE ALSO 
sock lib 

NAME 
connect( ) - initiate a connection to a socket 

SYNOPSIS 
IT.U'U8 OODDeCt (., n-., nameltm) 

int •1 /* aocket deacriptor */ 
at.ruct llOCkMldr *DWJ 

int Da11ielen1 

/* addreaa of the llOCket to connect */ 

/* length of 11111119, ill bytea •/ 

DESCRIPTION 

1 - 354 

Ifs is a socket of type SOCK_STREAM, this routine establishes a virtual cir­
cuit between s and another socket specified by name. If s is of the type 
SOCK_DGRAM, it permanently specifies the peer to which messages are 
sent. The name specifies the address of the other socket. 
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RETURNS 
OK if the connection is successful, or ERROR if tht: call fails. 

SEE ALSO 
sock.Lib 

NAME 
sendto( ) - send a message to a socket 

SYNOPSIS 
!At Mndt.o (•, buf, bu.fl.en, flaga, to, t.olen) 

!At • 1 I• socket on which to HDd data •I 
caddr_t buf1 /* pointer to data buffer */ 
int bufLen1 

int fl&g•J 
atruct aockaddr •to1 

int t.olon1 

/* length of buffer */ 
/* flag• to und•rlyinq prot.ocol• */ 
/* recipient'• addreaa •/ 
/* length of to 90Ck-Mr •/ 

DESCRIPTION 
This routine sends a message to the datagram socket named by to. The 
socket s will be received by the receiver as the sending socket. 

RETURNS 
The number of bytes sent, or ERROR if the call fails. 

SEE ALSO 
sock.Lib 

NAME 
send( ) - send data to a socket 

SYNOPSIS 
int MDd (•, buf, bufLen, flag•) 

int •1 /* llOCkot oa which to Hnd */ 
cbar *buf1 I• point.er to buffer to tranaait •/ 
int bufl.en1 I• length of buffer •/ 
int fl&g•J /• flags to 'U.Dderlyi.nq prot.oool.• •/ 
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DESCRIPTION 
This routine transmits data on a previously established connection-based 
socket. 

RETURNS 
The number of bytes sent, or ERROR if the call fails. 

SEE ALSO 
sock Lib 

NAME 
sendmsg( ) - send a message to a socket 

SYNOPSIS 
ht HDdMg (94!, lip, flaAJ•) 

iat 94!1 

atruct aagbdr *lllp 1 

iat f11MJ111 

DESCRIPTION 

/* llOCket on llhicb to tranmlit */ 
/* llC&tt.er-gat.ber ... "99 header */ 
/* flaAJS to WMlerlying prot.ocol.a */ 

This routine sends a message to a socket. It may be used in place of 
sendto( ) to decrease the overhead of reconstructing the message-header 
structure (msghdr) for each message. 

RETURNS 
The number of bytes sent, or ERROR if the call fails. 

SEE ALSO 
sockLib 

NAME 
recvfrom( ) - receive a message from a socket 

SYNOPSIS 
ht rec:Yfrca (•, buf, bufl.an, flaAJS, from, pl"rcmlAD) 

illt •I /* aocket cm WJ.ch to reoeiY9 data */ 
abar *buf1 /• poi.slur to data buffer */ 
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int. l:Mafl.mJ 
int. flag•1 

struct SOC'keddr * frc.1 
int. *pl'ra.LmlJ 

Libraries c1 > sockLib 

/* lengt.11 of buffer */ 

/* fl119• to underlriDG prot:oaoJ.• */ 
/* v-u filled in vit.b Mader'• lleli4re9• */ 

/* Yalue/recult. leagt.h of 'from' */ 

DESCRIPTION 
This routine receives data from a socket regardless of whether it is con­
nected. If from is non-zero, the address of the sender's socket is copied to it. 
The value-result parameter pFromLen should be initialized to the size of the 
from buffer. On return, pFromLen contains the actual size of the address 
stored in from. 

RETURNS 
The number of number of bytes received, or ERROR if the call fails. 

SEE ALSO 
sock.Lib 

NAME 
recv( ) - receive data from a socket 

SYNOPSIS 
int. J:9C¥ (•, buf, bufl.en, flags) 

int. •I /* llOclc.et: on which to receive dat.a */ 
daar *buff /*point.er to-buffer 1Cere dat& will be vrit.t.e&l.*/ 
int. bu!I.en1 /* lengt.h of buffer */ 

int. flag•1 /* fl11p to underlyin.g prot.ociola */ 

DESCRIPTION 
This routine receives data from a connected socket. 

RETURNS 
The number of bytes received, or ERROR if the call fails. 

SH ALSO 
sockLib 
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NAME 
recvmsg( ) - receive a message from a socket 

SYNOPSIS 
iat ~g (114, mp, flag•) . 

int 1141 !• llOclc.et. Oil Wlicb to r.oeiT• •/ 
Rruct llll9hdr *W&>J /* saatter-ptber ...... Mader •/ 

int flags1 I• flap to undarl:ring protoool.• •/ 

DESCRIPTION 
This routine receives message on a socket. It may be used in place of 
recvfrom() to decrease the overhead of breaking down the message-header 
structure (msghdr) for each message. 

RETURNS 
The number of bytes received, or ERROR if the call fails. 

SEE ALSO 
sockLib 

NAME 
setsockopt( ) - set socket options 

SYNOPSIS 
~ ..uoakopt (•, level, ~' aptval, opUen) 

int •I /* target soclcat. *I 
int levelJ /* prot.ocol 10¥el. at which option resides */ 

i.Jat opbuuleJ /* option na-. */ 
abar •optvalJ /* painter to optiaa value */ 
int optlen1 /* opt.ion length */ 

DESCRIPTION 
This routine sets . the options associated with a socket. To manipulate 
options at the "socket" level, level should be SOL_SOCKET. Any other lev-
els should use the appropriate protocol number. · 

RETURNS 

1. 358 

OK, or ERROR if there is an invalid socket, an unknown option, an option 
length greater than MLEN, insufficient mbufs, or the routine is unable to set 
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the specified option. 

SEE AUO 
soc:kLib 

NAME 
getsockopt( ) - get socket options 

SYNOPSIS 
ftA1'U8 get.aoc:kopt (•, level, ~' optval, optlen) 

iAt ., /* mocket */ 
iAt 1 ... 1, /* prot.ocol level for the options */ 
iAt ~1 /* nw of the option */ 

char •optva11 /* where option b to be returned •/ 

iAt •optlen1 /* wbere option lenqth is to bti return.cl */ 

DESCRIPTION 
This routine returns relevant option values associated with a socket. To 
manipulate options at the "socket" level, level should be SOL_SOCKET. 
Any other levels should use the appropriate protocol number. 

RETURNS 
OK, or ERROR if there is an invalid socket, an unknown option, or the rou-
tine is unable to get the specified option. · 

SEE ALSO 
sockLib 

NAME 
getsockname ( ) - get a socket name 

SYNOPSIS 
STAt'US getmoc•n-.. (a, nw, nwlen) 

iAt •1 /* IK>Cket deacript.or */ 
IJtruct. mockeddr *nw1 /* W.re to retum nw •/ 
iAt *namelen1 /* 8*>Wlt of •pace available iA naaa, •/ 

/* later filled iA vi.th actual ab• of u.e •/ 
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DESCRIPTION 
This routine gets the current name for the specified socket s. The parameter 
namelen should be initialized to indicate the amount of space referenced by 
name. On return, the name of the socket is copied to name and the actual size 
of the socket name is copied to namelen. 

RETURNS 
OK, or ERROR if the socket is invalid or not connected. 

SEE ALSO 
sock lib 

NAME 
getpeernanu!() - get the name of a connected peer 

SYNOPSIS 
ftAS'U8 ~ (•, name, nameleu) 

iai: • 1 /* 110Cket. M9criptor *I 
ftruat. andc..Sdr *DWI /* ..... re i:o rei:un. DW */ 
iai: *~enJ /* _,..i: of •pam available in nw, */ 

/* lat.er filled in vii:h aci:ual siae Of DW */ 

DESCRIPTION 
This routine gets the name of the peer connected to socket s. The parameter 
namelen should be initialized to indicate the amount of space referenced by 
name. On return, the name of the socket is copied to name and the actual size 
of the socket name is copied to namelen. 

RETURNS 
OK, or ERROR if the socket is invalid or not connected. 

SEE ·ALSO 
sock Lib 
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NAME 
shutdown( ) - shut down a network connection 

SYNOPSIS 
HUUI uuWawn (s, bow) 

int: • 1 /* t:i.. 110Cket: to shutdown *I 
int: bow1 /* 0 - z:.oeiftll 4i..Ua..d */ 

/* 1 - sends disal.J.ow.d */ 
/* 2 • sends and receives disal.lowecl */ 

DESCRIPTION 
This routine shuts down all, or part, of a connection-based socket s. If the 
value of how is 0, receives will be disallowed. If how is 1, sends will be disal­
lowed. If how is 2, both sends and receives are disallowed. 

RETURNS 
OK, or ERROR if the socket is invalid or not connected. 

SEE ALSO 
sockLib 
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NAME 
spyUb - spy CPU activity library 

SYNOPSIS 
spyClkStart( ) - start collecting task activity data 
spyClkStop( ) - stop collecting task activity data 
spyReport( ) - display task activity data 
spyTask( ) - run periodic task activity reports 
spyStop( ) - stop spying and reporting 
spy( ) - begin periodic task activity reports 
spyHelp( ) - display task monitoring help menu 

num sprCl.Jc8tart. (inuPer&ec) 

wm ap,c1Jc8t.op () 
'VOID . aPJl'9pOrt () 

vom ·~ (freq) 
wm •n8tap < > 
wm •Pr (freq, ~ickaPer&ec) 

wm aPJllal.p ( ) 

DESCRIPTION 
This library provides a faciUty to monitor tasks' use of the CPU. The pri­
mary interface routine, spy( ), periodically calls spyReport( ) to display the 
amount of CPU time utilized by eac;Jt task, the amount of time spent at inter­
rupt level, the amount 'of time spent in the kernel, and the amount of idle 
time .. I.t .also c:lisplays.the·.total usage since the start of spy() (or the last call 
to spyCl~ta.rt( )), and the change in usage since the last spyReport( ) . 

.. . C~U usage can als<i ~· m~Jlitored · manua]J.y. by calling spyClkStart( ) · and 
spyReport() insteCIP~$J'Y{i)~ ~fn•this•€ase;,~pj/Report0 provides a one-tiine 
i:eport of the same i1'formation provided by spy( ) . 

Data is gathered' by an ~terrupt-level routine that is connected by 
spyClkStart() to tbErauxiliary dock. Currently, this facility cannot be used 
with CPUs that have no auxiliary clock. Interrupts that are at a higher level 
than the auxiliary clock's interrupt level cannot be monitored. 

EXAMPLE 

1 - 362 

The following call: 

-> llPf 10, 200 

will generate a report in the following format every 10 seconds, gathering 
data at the rate of 200 times per second. 
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. .... 

. Libraries c1> spyLib 

.... mrnr 'rID ftI t:ot:a1 ' (ilcb) delta ' (t:ick8) 

---- ----------- --------
~ _wxer.u !W;5; c .... I C) 0\ I 0) .,... \ \ 

t:Log'l'uk _log'ruk faMO 0 °' ( 0) 0\ ( 0) 
t:Aell _llbell e2lal 1 °' ( t) 0\ ( 0) 
t:Jll.ogia&I _rlogia&I f08dc 2 °' ( 0) 0\ ( 0) 
UlogOut~ _rlogOut'l'a •tleO 2 2\ ( 113) 2\ ( 416) 

UlogIDbak _rlogidu •7f10 2 °' ( 0) 0\ ( 0) 
UpJ'ruk _llpJTUk ffric 5 1' ( 11') u ( 21) 
t:llbduk _dbd'uk •dbd 20 °' ( 0) 0\ ( 0) 
tllet.'ruk _IMlt'ralllc fle2c 50 0\ ( t) 0\ ( 1) 

Uon..pd _port..pd •f2f.0 100 0\ ( 0) 0\ ( 0) 

'DUKLt 1' ( 105) 0\ ( 10) 

DnalWl"r 0\ ( 0) 0\ ( 0) 

Im.s t5\ ( 7910) t5\ ( 1HI) 

!'01'AL '" ( 8337) "' ( 2083) 

The "total" column reflects CPU activity since the initial call to spy() or the 
last call to spyClkStart( )::;:Thei~'delta~·;column,reflects activity since the pre-
vious report. A call to spgReportO will.pri>duce •a single report; however, 
the initial auxiliary clockinterrupts and data collection must first be started 
using spyClkStarl( ). 

Data collection/clock interrupts-and0 periodic reporting are stopped by cal-
ling: 

-> spylt:op 

NAME 
spyClkStart( ) - start collecting task activity data 

SYNOPSIS 
ftUU8 spJCJ.katart. ( illt:llPerSec) 

/* 0 • u.e default of 100 *I 

DESCRIPTION 
This routine begins data collection by enabling the auxiliary clock interrupts 
at a frequency of intsPerSec interrupts per second. If intsPerSec is omitted or 
zero, the frequency will be 100, or that rate closest to 100 ticks per second 
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(whether faster or slower) that the auxiliary clock en support (see the 
module sysUb.c). Data from previous collections is cleared. 

For systems that cannot run the auxiliary clock at 100 interrupts per second, 
the default is the rate closest to 100 that the auxiliary clock can support. 
TIUs value is determined by the auxiliary clock implementation in syslib.c. 

RETURNS 
O~ ·or ERROR if the CPU has no auxiliary clock, or if task create and delete 
hooks cannot be installed. 

SEE ALSO 
spyLib, sysAuxClkConnect() 

NAME 
spyClkStop( )- stop collecting task activity data 

SYNOPSIS 
VOID aPJC.lkStop () 

DESCRIPTION 
TIUs routine disables the auxiliary clock interrupts. Data collected remains 
valid until the next spyClkStart( ) call. 

RETURNS 
NIA 

SEE ALSO 
spy Lib 

NAME 
spyReport( ) - display task activity data 

SYNOPSIS 
VOID apy-.port () 
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DESCRIPTION 
This routine reports on data gathered at interrupt level for the amount of 
CPU time utilized by each tas~ the amount of time spent at interrupt levei 
the amount of time spent in the kernel, and the amount of idle time. Time is 
displayed in ticks and in percentage, and the data is shown since both the 
last call to spyClkStart( ) and the last spyReport( ). If no interrupts have 
occurred since the last spgReport( ), nothing is displayed. 

RETURNS 
NIA 

SEE ALSO 
spy Lib 

NAME 
spyTask( ) - run periodic task activity reports 

SYNOPSIS 
WID •ftTaak (freq) 

i.Jl~ freq, /* nport.ing frequmx:y, in Mcoad• */ 

DESCRIPTION 
This routine is spawned as a task by spy( ) to provide periodic task activity 
reports. It prints a report, delays for the specified number of seconds, and 
repeats. 

RETURNS 
NIA 

SEE ALSO 
spy Lib 

NAME 
spgStop( ) - stop spying and reporting 
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SYNOPSIS 
VOD> •py8i:op () 

DESCRIPTION 
This routine calls spyClkStop( ). Any periodic reporting by spyTask( ) is ter­
minated. 

RETURNS 
NIA 

SEE ALSO 
spy Lib 

NAME 
spy( ) - begin periodic task activity reports 

SYNOPSIS 
VOD> •PJ' (fr.q, tickaPedec) 

int freqJ /* reporting frequency, in •ecaad• */ 
/* 0 • use default of 5 *I 

int tickaPerSec:J /* interrupt clock frequency */ 

/* 0 • use default of 100 */ 

DESCRIPTION 
This routine collects task activity data and periodically runs spyReport( ). 
Data is gathered ticksPerSec times per second~ and _a report iS made every freq 
seconds. If freq is zero, it defaults to 5 seconds. If ticksPerSec is omitted or 
zero, it defaults to 100, or a value as close to 100 as the auxiliary clock can 
support. This value is- determined by the implementation of the auxiliary 
clock in syslib.c. 

This routine spawns spyTask( ) to do the actual reporting. 

It is not necessary ·to call spyClkStart( ) before running spy( ). 

RETURNS 
NIA 

SEE ALSO 
spy Lib 
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NAME 
spyHelp( ) - display task monitoring help menu 

SYNOPSIS 
VOID •PJllel.P () 

DESCRIPTION 
This routine displays a summary of spyUb utilities: 

Print. t.bi• liat. 
Start. taak aCt.bit.y monitor rwming 

at. t.iakaPeriec t.ic:U per IMCODd 
Stop oollect.ing dat.a 

Print.. 4iaplay of t.aak act.iYit.:r 
at.at.iat.ica 

apySt.op Stop oollect.J.ng dat.a and reports 
apy [freq[,t.icbPer&ec)J Start. llplC1lc8tart. and do a ·report. 

evezy freq aecond• 

t.icbPerSec default.a U> 100. freq default.a U> 5 Mcaada. 

RETURNS 
NIA 

SEE ALSO 
spy Lib 
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NAME 
stdio Lib - standard II 0 library 

SYNOPSIS 
stdiolnit( ) - initialize stdioLib support 
isatty( ) - return whether the underlying driver is a tty device 
/close( ) - empty stream buffers and dose a file 
fdopen( ) - associate a stream with a file descriptor 
fgetc( ) - return the next character in an input stream 
/gets( ) - read a string from an input stream 
/flush( ) - write out any buffers on an output stream 
/open()- open a stream on a file 
/print/( ) - print a formatted string to a stream 
fputc( ) - append a character to an output stream 
/puts( ) - copy a NULL-terminated string to an output stream 
fread( ) - perform a buffered read 
freopen( ) - substitute a named file in place of an open stream 
fseek( ) - reposition a stream 
ftell( ) - return the current offset in a stream 
fwrite( ) - perform a buffered write 
gets( ) - read a string from the standard input stream 
getw( ) - read the next word (32-bit integer) from a stream 
puts( ) - copy a NULL-terminated string to the output stream 
putw( ) - append a word (32-bit integer) to an output stream 
rewind( ) -position a stream at the beginning 
scan/( ) - read and convert characters from the standard input stream 
fscanf( ) - read and convert characters from an input stream 
setbuf( ) - specify a buffer to be used on a stream 
setbuffer( ) - set a buffer to be used on a stream 
setlinebuf() - set the line buffering for either stdout or stderr 
ungetc( ) - push a character back into an input stream 
clearerr( ) - reset the error and end-of-file indicators 
/eo/( ) - determine if an end-of-file has been read 
/error( ) -determine if an error has occurred while reading or writing 
fileno( ) - get the file descriptor associated with a stream 
getchar( ) - return the next character in the standard input stream 
putchar( ) - append a character to the standard output stream 
getc( ) - return the next character in an input stream 
putc( ) - append a character to an output stream 

ftUUI lltdiolDit (). 
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llOOL iAUf (fcl) 

ft14W fcl.o9e ( fp) 

FILii: •fdapma (fd, tne) 

ilat fget:c (fp) 
abar *fgei:a (•, n, fp) 
ilat fflula (fp) 

rna *fapea (fUen=a, tne) 

ilat fprilat.f (fp, fat, ••• ) 
ilat fpatc (c, fp) 
ilat fpau (•, fp) 
ilat frelld (pt.r, •i••, oount, fp) 
ru.a *freapen (fil~, type, fp) 

ftUUS f...Jt (fp, off8K, pt:~) 

lODf ftel.1 (fp) 

ilat fwrite (pt.r, •iH, count, fp) 

char *pt.• (•) 
ilat gear (fp) 
ilat puts (•) 
ilat putv (v, fp) 
WID nwiDd (fp) 
ilat llCUf ( ,_, ••• ) 

ilat f8CllAI ( fp, 1111:, ••• ) 

WID 8etlluf (fp, Wf) 

WID 8etlluffer (fp, buf, •is•) 

wm ..Uinebuf (fp) 

ilat Ullpt.c: ( c:, fp) 

wm aleanrr (fp) 

int feof (fp) 
llOOL ferroc (fp) 
iat filmo (fp) 

ilat getcbar () 

ilat putcbar (c:) 

ilat getc: (fp) 
ilat putc: (c:, fp). 

DESCRIPTION 

Libraries c1> stdioLib 

This library provides a complete UNIX compatible standard I/0 buffering 
scheme. It is beyond the scope of this manual entry to describe all aspects of 
the buffering - see the Vx960 Programmer's Guide: 110 System and the Ker­
nighan & Ritchie c manual. This manual entry primarily highlights the 
differences between the UNIX and Vx960 standard II 0. 

VX_STDIO TASK OPTION 
Traditionally stdin, stdout, and std.err are macros, but, in Vx960, they are in 
fact variables. They will only be defined for the ,task context of tasks 
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spawned with the task option bit VX_SIDIO. They are unique to each such 
task and correspond to the file descriptors 0, 1; and 2 in the basic I/ 0 sys­
tem. Their values are undefined when used at any other time, e.g., 
interrupt-level code or another task without the VX _SIDIO option. 

NOTE: If a task will use stdin, stdout, or stderr, the task must be spawned 
with the VX_STDIO task option bit. 

The one exception is the use of the routine print/(), which, as explained 
below, does not actually use standard I/ 0 buffering. 

FILE POINTERS 

FIOLJI 

The routine /apen( ) creates a file pointer. Use of the file pointer follows con­
ventional UNIX usage. In a shared address space, however, and perhaps 
more critically, with the Vx960 system symbol table, tasks may not use each 
others' file pointers, at least not without some interlocking mechanism. If it 
is necessary to use the same name for a file pointer but have incarnations for 
each tas~ then use task variables; see the manual entry for taskVarLlb. 

Several routines normally considered part of standard I/ 0 - print/( ), 
sscanf( ), and sprint/() - are not implemented in stdio Lib; they are instead 
implemented in fiolib. They do not u8e the standard I/ 0 buffering scheme. 
They are self-contained, formatted, but unbuffered 1/0 functions. This 
allows a limited amount of formatted I I 0 to be achieved without the over­
head of the entire stdiolib package. 

TASK TERMINATION 
When a ·task exits, unlike in UNIX, it is the responsibility of the task to 
/close() its file pointers, except stdin, stdout, and stderr. If a. task is to be ter­
minated asynchronously, use kill( ) and arrange for a signal handler to dean 
up. 

INCLUDE FILES 
stdiolib.h, taskLib.h 

All the macros defined in stdiolib.h are also implemented as real functions 
so that they are available from the Vx960 shell. 

SEE ALSO 

1 - 370 

fiolib, ioLib, taskVarlib, sigLib, Kernighan & Ritchie C manual, 
Programmer's Guide: 1/0 System 
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NAME 
stdiolnit( ) - initialize stdioLib support 

SYNOPSIS 
ftMUI at:tiolllit () 

DESCRIPTION 
This routine must be called before using stdioLib buffering. If 
INCLUDE_STDIO is defined in configAll.h, it is called by the root task 
usrRoot( ) in usrConfig.c. 

RETURNS 
O~ or ERROR if there is an error installing standard I/O facilities. 

SEE ALSO 
stdioUb 

NAME 
isatty( ) - return whether the underlying driver is a tty device 

SYNOPSIS 
90CIL iaattr (fd> 

int fdf /* file cle8Criptor to abeak */ 

DESCRIPTION 
This routine simply invokes the ioctl() function FIOISATIY on the specified 
f d. 

RETURNS 
TRUE if the driver indicates a tty device, otherwise FALSE. 

·SEE ALSO 
stdio Lib 

Rev: 29 Aug 91 Intel 1 - 371 



Vx960 5.0 - Reference Manual 

NAME 
/dose( ) - empty stream buffers and close a file 

SYNOPSIS 
ftAml fcloH (fp) 

J'u.s *fpJ /* •"'- */ 

DESCRIPTION 
This routine empties the buffer associated with a specified stream and closes 
the file. 

RETURNS 
OK if the buffers flush, or EOF if the buffers cannot be written out or the file 
cannot be closed. 

SEE ALSO 
stdioUb, !flush( ) 

NAME 
fdopen( ) - associate a stream with a file descriptor 

SYNOPSIS 
PU. *fdopma (fd, t:ype) 

int: f4l1 /* already opu file. ·dMCriptor · */ 
cbar •t:we1 /*.,.,..to opa fU• c-t: ._.. vit:h ~ fd) •/ 

DESCRIPTION " .. gf®.C~~~n•;) : 
'fhls routine associates·a·streain with the· file descriptor obtained by the rou­
tines open() and creat( ). 

The mode type must be included because its status cannot 'be queried, and it 
must agree with the" mode of the already open fd. 

RETURNS 
A stream pointer, or NULL if the fd is invalid. 

SEE ALSO 
stdioUb, /open( ), freopen( ) 
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NAME 
fgetc( ) - return the next character in an input stream 

SYNOPSIS 
int: fgetc ( fp) 

l'IJ.S *fp1 /* •t.r..11 */ 

DESCRIPTION 
This routine returns the next character from a specified input stream as an 
integer. It also moves the file pointer ahead one character in the stream. 
This routine is the same as getc( ), but is a genuine routine, not a macro. 

RETURNS 
The next character, or EOF on either end-of-file or an error. 

SEE ALSO 
stdio Lib 

NAME 
/gets() - read a string fr~~ an input stream 

SYNOPSIS 
char *fget.11 (•, n, fp) 

char *•1 /* buffer t:.o hold c:harac:tara,relld */. ___ . -- -----. , __ 
int DJ 

FILI: *fpJ 
/* number of bft•• t:.o re..s -:"l for ·,DMtline *I 
I* atrema */ .-.·:.'. 

DESCRIPTION , ·--
This routine copies, at ~ost, n•l-ctharacters,,-0r . .qp-,tQ the newline character,·. 
from the stream fp into the buffer.~:o'fhe:buffers.is-NB:LL-teriniriated. ·: · , - · 

RETURNS 
The NULL-terminated string, or NULL on either end-of-file or an error. 

SEE ALSO 
stdio Lib, /open( ), fread( ) 
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NAME 
!flush( ) - write out any buffers on an output stream 

SYNOPSIS 
ilat ffl1Wa (fp) 
~ *fpJ /* •trella */ 

DESCRIPTION 
This routine writes the buffer associated with a specified stream. The 
stream remains open. 

RETURNS 
OK or EOF if the the buffers cannot be written out. 

SEE ALSO 
stdio lib 

NAME 
/open()- open a stream on a file 

SYNOPSIS 
rn.. *fapeu (fil~, type) 

· cbar *filemme1 /.*. n.- of file */ 
cbar *typeJ /* mode to open file */ 

DESCRIPTION 

1 - 37~ 

This routine opens a specified file and associates it with a stream. The 
returned file pointer is used to identify the stream with subsequent opera­
tions. 

The type is a character string consisting of: 

r - read 

w - write 

a - update, open for writing at the end, or create the file if it does not 
exist. 

In addition, a trailing + indicates that the file is to be opened for both read­
ing and writing. 
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r+ - position at the beginning 

w+ - create or truncate 

a+ - position at the end 

libraries (1) stdio Lib 

Both reads and writes may be intermixed as long as an intervening fseek( ) 
or rewind( ) occurs. 

RETURNS 
A file pointer, or NULL if the file cannot be opened. 

SEE ALSO 
stdiolib, freopen( ), fdopen( ) 

NAME 
/print/( ) - print a formatted string to a stream 

SYNOPSIS 
ilat fpd.Dtf (fp 1 fat, • • • ) 

l'ILK * fpJ /* out.put at.re.. 
abar * fat1 /* foa:.at. apecificat.ion 

DESCRIPTION 

*/ 
*I 

This routine is the same as print/(), except that it copies output to a speci­
fied stream fp. 

NOTE 
The standard output file pointer stdout is buffered; thus /flush( ) must be 
used to force output. 

RETURNS 
OK,. or EOF if there is an error. 

SEE ALSO 
stdio Lib, /open( ) 
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NAME 
fputc( ) - append a character to an output stream 

SYNOPSIS 
iat. fp&te (c, fp) 

iDt. CJ /* abanater to .... *I 
ril.K *fp1 /* -~ */ 

DESCRIPTION 
This routine appends character c to a specified stream fp. It is the same as 
putc( ), but is a genuine routine, not a macro. 

RETURNS 
The character written, or EOF if there is an error. 

SEE ALSO 
stdio Lib, /open( ), /puts( ) 

NAME 
/puts( ) - copy a NULL-terminated string to an output stream 

SYNOPSIS 
iDt. fpuu (•, fp) 

cbar *•J /* •t.ring to.capJ"to Out.put •tn.m */ -
- ru.. *fp1 /* .out.put..-.u.-:., ; .: ... ·. ··- *I 

DESCRIPTION :::::~otSeRiPlK~/l - ;._,;;:',._./,·:i 

. ·lb.is routine copies -theN:ULL-'.ferminated strings to a specified stream Jp. 
RETURNS - ,_ 

The last character written, ;or'O if the string is empty~ 

SEE ALSO 
stdio Lib 
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NAME 
fread( ) - perform a buffered read 

SYNOPSIS 
bt ~ (ptr, •ls•, oouat., fp) 

daar •ptr1 I* -.n t:o OOft' iat.o *I 
.... ~ .1 •• , /* •i•• of it:aa */ 

UIUI~ OOUDtJ /* mmber of item */ 
Fil.IE •lp1 /* input at.re.m */ 

DESCRIPTION 
This routine reads count items of data of size size from the stream fp into a 
block beginning at ptr. 

RETURNS 
The number of items read, or 0 on either end-of-file or an error. 

SEE ALSO 
stdioLib 

NAME 
freopen( )- substitute a named file inplace,ofan:openstream~ .. ;~ c ,; 

SYNOPSIS 
Fil.IE *freapen (fil.eume, type, fp) ;tr<~~--:=t;;;:-'.;;f..:,::;, !-:L:, ... ,-.. ~ .. :, · .,, ·­

abar *filenm1e1 /* DelW' file t:o~oplho"!a"·~/.?.~-o1,1·-s~-.01; · ~/'! .. ?.~~··'f.-:J. '·: 

cbar *t:ype1 /* mocSe to apen"fil.az*/"'~-~. · /"'-::71-i.:: c· 
/* old at.re- · ·""''·;:;;_•/· 

DESCRIPTION 
This routine closes a stream and opena 11ewifile1n-its>plate .. , .. _. . .. -

Typically freopen( ) is used to substifu~raili.l~~iaplace:; of the standard pre­
opened streams stdin, stdout, and stderr;-~:·_,i .-; , · 

A file may be changed from unbuffered or line buffered to block buffered by 
using freopen( ). A file can be changed from block buffered or line buffered 
to unbuffered by using freopen( ) followed by setbuf( ) with a NULL buffer 
argument. 
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RETURNS 
The original value of the stream, or NULL if the file cannot be opened 

SEE ALSO 
stdioLib, fopen( ), fdopen( ) 

NAME 
fseek( ) - reposition a stream 

SYNOPSIS 
ftUW f..U (fp, offHt;, ~) 

rn.1: *fp1 
laag offHt;1 
ia~ ~, 

DESCRIPTION 

/* -~re.a*/ 
/* byt:e to ... to */ 

/* ~Jpe of ..- (L_S&'r,L_I.::ll,L_D'llD) */ 

This routine sets the position of the next 1/0 operation on a specified 
stream. The new position is at the signed distance offset bytes from either 
the beginning, the current position, or the end-of-file, according to the value 
of ptrname (0, 1, or 2). 

RETURNS 
O~ or ERROR if there are any improper seeks. 

SEE ALSO 
stdioLib, lseek( ), /open( ) 

NAME 
ftell( )- return the current offset in a stream 

SYNOPSIS 
loag ft.all (fp) 

rn.1: *fp1 /* at.re.a to report on */ 

DESCRIPTION 
This routine returns the current value, in bytes, of the offset from the begin­
ning of the file associated with the specified stream. 
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RETURNS 
The offset, or ERROR if the stream is invalid. 

SEE ALSO 
stdioLib, fseek( ), fope.n( ) 

NAME 
fwrite( ) - perform a buffered write 

SYNOPSIS 
int: !write (ptr, sis•, oount:, fp) 

char *ptr1 /* ..mere t:o capy frcm */ 

wa.ifD9d •i••J /* •i•• of it:ell */ 

uuifD9d count:1 /* number of i~ •/ 
*fpJ /* out:put: •t:rema */ 

DESCRIPTION 
This routine appends, at most, count items of data of the size size, from the 
block beginning at ptr to the stream fp. 

RETURNS 
The number of items written, or 0 if there is an error. 

SEE ALSO 
stdioLib, write( ), putc( ), puts( ) 

NAME 
. gets( ) - read a string from the standard input stream 

SYNOPSIS 
char *pt.• (•) 

char *•1 /* buffer t:o bold character• read */ 

DESCRIPTION 
This routine reads a string from standard input up to a newline character 
and copies it into the buffers. The string ins is NULL-terminated. 
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RETURNS 
The NULL-terminated string, or NULL on either end-of-file or an etTOr. 

SEE Al.SO 
stdioUb, /open( ), fread( ) 

NAME 
getw( ) - read the next word (32-bit integer) from a stream 

SYNOPSIS 
iat: gebl ( fp) 

ma *fp1 /* iDput .u.- *I 

DESCRIPTION 
This routine reads the next 32-bit quantity from a specified stream. It 
returns EOF on an. end-of-file or an error; however, this is also a valid 
integer, thus /eo/( f.and /errOr( ) must be used to check for a true end-of-file. 

RETURNS 
A 32-bit number from the: stream, or EOF on either end-of-file or an error. 

SEE AUO 
stdioUb, /open( ), getc( ) .. 

NAME .. -::-..!'.·NA.. : 
· . , . ·.: ·· :puts( ) - copy a NlJLL;tetmina~ed smng_to-:the' output ·sfre~in · · 

SYNOPSIS 
iDt: puu (a) 

al:aar *•J /* at:rillg to aopf to output: */ 

DESCRIPTION 
This routine is the same asJputs( ), but adds a newline at the end of the 
string. 

RETURNS 
The last character written (newline), or EOF. 
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SEE AUO 
stdio Lib, /puts( ), fopen( ), gets( ) 

NAME 
putw( ) - append a word (32-bit integer) to an output stream 

SYNOPSIS 
J.Dt. p&t:v (V 1 fp) 

iDt. VJ /* word (32-bit. iDUg4ar) */ 
nu: *fpJ /* •U... */ 

DESCRIPTION 
This routine writes the 32-bit quantity w. to a specified str-eam. 

RETURNS 
The value written. 

SEE ALSO 
stdio Lib 

;_,;. 

NAME 
rewind()- position a stream at the b~ i- pu:ii~::_,,: -~ :-.i, ,.~ ••. , 

. . 
?! ' ...... : :_;-;-~ ~-: . 

SYNOPSIS .-:; '; ;·J~ .. fr~ i 
WID r.d..ad,. ( fp) . ·, 

DESCRIPTION . · , . ._ __ ,:- · , i 

This routine sets the position of the neiGt!lfQ.tiperationHothe'beginningofiF 
specified stream. It is equivalent to:, .5~~-cifi -:--~ < ,\ ··· 

fMek (fp, OL, O)J 

RETURNS 
NIA 
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SEE AUO 
stdioLib, fseek( ), ftell( ), /open( ) 

NAME 
scan/( ) - read and convert characters from the standard input stream 

SYNOPSIS 
iat 8CaJlf ( fllt, ••• ) 

cbar *flltJ /* the f~t atring */ 

DESCRIPTION 
This routine reads characters from the standard input stream, interprets 
them according to the format in string fnrt, and assigns values to variables 
pointed to by va_alist. 

See the manual entry for sscanf( ) for a full description of format specifica­
tion. 

RETURNS 
. The number of items scanned, or EOF on end-of-file. 

SEE ALSO 
stdioUb, /open( ), fscanf( ), sscanf( ), Kernighan & Ritchie C manual 

NAME 
fsca.nf( ) - read and convert characters from an input stream 

SYNOPSIS 
int. faC::u.f ( fp, fllt, ••• ) 

rIU *fpJ /* atre.a t:o read. from */ 
cbar *flltJ /* the f~t atring */ 

DESCRIPTION 

1:. 382 

This routine reads characters from a stream, interprets them according to the 
format in string Jnrt, and assigns values to arguments starting with the one 
pointed to by va _list. 
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See the manual entry for sscanf( ) for a full description of format specifica­
tion. 

RE'iURNS 
The number of items scanned, or EOF on end-of-file. 

SEE ALSO 
stdioUb, /open( ), sscanf ( ), Kernighan &t Ritchie C manual 

NAME 
setbuf( ) - specify a buffer to be used on a stream 

SYNOPSIS 
wm Htbuf (fp, buf) 

FILI: *fp1 /* •t.r.lia •/ 

cbar •lau.f1 /* buffer to be used for at.rea.1 llULL • UDl:luffered */ 

DESCRIPTION 
This routine specifies a character array buf to be used on a stream in place of 
the automatically allocated buffer. If buf is NULL, the stream is unbuffered. 
This routine must be called before reading or writing on a stream. 

The array must be of size BUFSIZE. The routine setbuffer( ) allows a user­
specified buffer size. 

RETURNS 
NIA 

SEE ALSO 
stdioLib, freopen( ), setbuffer() 

NAME 
setbuffer( ) - set a buffer to be used on a stream 

SYNOPSIS 
wm Mtbuffer (fp, buf, •iH) 

FILI: *fp1 /* llt.re.m *I 
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char *INfJ /* lluffer to be UMcl for ..V.-J mm.t. • tlDIMffencl */ 
in~ •1HJ /* .1 .. of lluffer */ 

DESCRIPTION 
This routine specifies a character array bu/ to be used on a stream in place of 
the automatically allocated buffer. If bu/ is NULL, the stream is unbuffered. 
This routine must be called before reading or writing on a stream. The rou­
tine setbuf( ) may be used if the buffer size is to be of size BUFSIZE. 

RETURNS 
· NIA 

SEE ALSO 
stdioLib, freopen( ), setbuf( ) 

NAME 
setlinebuf() - set the line buffering for either stdout or stderr 

SYNOPSIS 

Fll.S *fpf /* •~ */ 

DESCRIPTION 
This routine changes.stdout or ·stderr from block buffered or unbuffered to 
line buffered. Unlike:setbti.f( ;}-and $etbilffer(=);-it can be--USed at any time the 
sb'!!aµi is active. _ =. · - · · 

A stream can be chaD.gecilJrom.uri.buffei:e.4--0i.-ilinei.buffered.m-_block buffered,·­
using freopen( ). · .Aus~}lieqre1qe;.c~~rien~bu.ffeiSdctO.c:r~·'.H·~. 
unbuffered using<f~4~~1fti~'t?Of~~¥ 

·NULL. · ·- 1._ · 

RETURNS 
NIA 

SEE ALSO 
stdioLib,freopen( ), setbuf() 
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NAME 
ungetc( ) - push a character back into an input stream 

SYNOPSIS 
int. unget.o (c, fp) 

int c 1 I* c:baract.er w pwah *I 
FILI: *fp, /* •tr.ma */ 

DESCRIPTION 
This routine pushes c back into an input stream. The next call to getc( ) will 
return c. Only a one-character push is guaranteed. 

RETURNS 
The character c, or EOF if the character cannot be pushed back. 

SEE ALSO 
stdioLib, /open( ), getc( ) 

·-···.:.:.:.·:-·.:·.···-

NAME 
clearerr( )- reset the error and end-of-file in4icators 

SYNOPSIS 
VOID cleararr (fp) 

FILI: *fpj /* atnam */ 

DESCRIPTION D;,:tJ·:~lh~i._,.., l , ·:· · , .. :·-
This routine clears the error and·en~oi-filefudicators tlrr~spe.cifie:\:btieair:ti~.n.~zdG 

RETURNS 
NIA 

SEE ALSO 
stdio Lib 
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NAME 
feof( ) - determine if an end-of-file has been read 

SYNOPSIS 
ht feof (fp) 

PILI: *fp1 /* atrema */ 

DESCRIPTION 
This routine returns TRUE if an end-of-file has been read from a specified 
input stream. The end-of-file indication remains until the stream is closed or 
is reset by clearerr( ). 

RETURNS 
TRUE if an end-of-file has been read, otherwise FALSE. 

SEE ALSO 
stdiolib, clearerr( ), /error( ) 

NAME 
/error( ) - determine if an error has occurred while reading or writing 

SYNOPSIS 
900[. ferror (fp) 

PILI: *fpJ /* strella */ 

DESCRIPTION 
This routine returns TRUE if an error has occurred while reading from or 
writing to a specified stream. The error remains until the stream is closed or 
is reset by clearerr( ). 

RETURNS 
TRUE if an error has occurred, otherwise FALSE. 

SEE ALSO 
stdiolib, clearerr( ), feof() 
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NAME 
fileno( ) - get the file descriptor associated with a stream 

SYNOPSIS 
ilat fU-0 ( fp) 

nLK •fp1 , .. •U.. .. , 

DESCRIPTION 
This routine returns the file descriptor associated with a specified stream. 

RETURNS 
The file descriptor for the specified stream. 

SEE ALSO 
stdioLib, open( ) 

NAME 
getchar( ) - return the next character in the standard input stream 

SYNOPSIS 
ilat get.cbar () 

DESCRIPTION 
This routine returns the next character in the standard input stream. It is 
equivalent to: 

grate: ( •tdin) , 

RETURNS 
The next character in the standard input stream. 

SEE AUO 
stdio Lib 
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NAME 
putchar( ) - append a character to the standard output stream 

SYNOPSIS 
int putobar (c:) 

int CJ /* character i:o out.put */ 

DESCRIPTION 
This routine appends a character to the standard output stream. It is 
equivalent to: 

put<: ( c:, •t.dout.) , 

This function replicates the macro by the same name and is useful for invo­
cations from the shell 

RETURNS 
The character written, or EOF if there is an error. 

SEE ALSO 
stdio lib 

·NAME 
getc( ) - return the next character in an input stream 

SYNOPSIS 
int get.c (fp) 

rILK *fpJ /* •trella */ 

DESCRIPTION 
This routine returns the next character m a specified input stream; It repli­
cates the macro by the same name ~d is· useful for invocations fro·m the 
shell. 

RETURNS 
The next character, or EOF on either end-of-file or an error. 

SEE ALSO 
stdiolib 
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NAME 
putc( ) - append a character to an output stream 

SYNOPSIS 
iat patci (c, fp) 

iat CJ /* cbaraotar *I 
l'IUl *fpJ /* ·~ */ 

DESCRIPTION 
This routine appends a character to a specified output stream. It replicates 
the macro by the same name and is useful for invocations from the shell. 

RETURN I 
The character written, or EOF if there is an error. 

SEE ALSO 
stdio Lib 
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NAME 
strLib - string subroutine library 

SYNOPSIS 
strcat( ) - append second string to first 
strchr( ) - return pointer to first occcurrence of char in string 
strcmp( ) - compare two strings lexicographically 
strcpy( ) - copy second string to first 
strcspn( ) - return number of initial chars of second not found in first 
strerror( ) - return pointer to error message string for argument 
strlen( ) - return length of string 
strncat( ) - append up to n chars of second string to first 
strncmp( ) - compare upto n chars of two strings lexicographically 
strncpy( ) - copy upto n chars of second string to first 
strpbrk( ) - returnt pointer to first char of second string found in first 
strpos( ) - return index of first occurrence of char in string 
strrchr( ) - return pointer to last occurrence of char in string 
strrpbrk{ ) - return pointer to last char of second char found in first 
strrpos( ) - return index of last occurrence of char in string 
strspn( ) - return number of initial chars in first string found in second 
strstr( ) - return pointer to first occurrence of second string in first 
strtok( ) - return pointer substring of first delimited by chars in second 
strcoll( ) - like strcmp but uses locale-specific collating rules 

1 - 390 

strxftm() - transforms upto n chars so strcmp(tl, t2) == strcoll(sl, s2) 
index() - same as ANSI strchr (non-ANSI) 
rindex() - same as ANSI strrchr (non-ANSI) 

char * llt.rcat (char *al, oonat char *•2) 
char * atrchr ( CIOIUlt char *., int ll) 

int. at.rc:mp (oonst char *sl, const char *•2) 
cJaar * at.rc:pr ( cbar *al, oonst. char * s2) 
a1 .. _t at.rcspn (oonat cbar *sl, canst char *•2) 
aUr * at.rerror (i.Dt •) 

a1 .. _t st.rlen (conat char *•) 
char * at.meat. (char *al, OODSt char *al, •be_t D) 
int at%'DClllp (conat char *al, coaat char *s2, abe_t 11) 

char * llt.ru.cpf (char *al, COD8t char *al, aiH_t) 
char* st.rpbrk (conat cbar.*al, COGst. char *•2) 
int IJt.rpos ( oonat char "'a, char c) 

char * at.rrchr (canat char *•, int 11) 

char * atrrpbrk (oonst char •al, 001U1t char *•2) 
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iat 8tnpos (OG119t char •• , ahar Cl) 

a1H_t •t.nJlll (aoaat: cbar *•1, oaaat Clhar *112) 
ahar * •t.nt.r (ooat1t: cbar *1'1, oout: clM!.r *!12) 

ahar * llt:rt.ok (char *•1, oanat: abar *•2) 
iat at:&'ooll (oaa9t: char ••1, aanat char *•2) 
•1H_t •t.l:xfaa (abar *•1, oaaat: abar *112, aise_t n) 
ahar * index (oanat: char •• , iat: Cl) 

ahar * ri.ndmc (ooa11t: char *•, int: c:i) 

Libraries c1> strLib 

DESCRIPTION 

NOTE 

This library contains routines that duplicate the ANSI-compliant versions of 
the UNIX string processing package. The functions operate on null­
terminated strings of characters. They do not check for the overflow of any 
resulting strings. 

These routines actually resolve to those supplied with the compiler tool set, 
for example the Intel GNU/960 tool set. The documentation for these rou­
tines is not included as part of Vx960, but they are documented in the 
GNU/960 documentation set in the book "C, A Reference Manual," by 
Samuel P. Harbison and Guy L. Steele Jr. (fhe routines strcoll( ) and 
strxftm() only appearin the Third Edition and later.) 

INCLUDE FILE 
#include" strLib.h'' 

SEE ALSO 
bLib, "C, A Reference Manual," Harbison and Steele, Prentice Hall 
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NAME 
swapUb - byte swapping functions for little endian machines 

SYNOPSIS 
htonl( )- convert long (32bit) from host to network byte order. 
11tohl( ) - convert long (32bit) from network to host byte order. 
htons( ) - convert long (16bit) from host to network byte order. 
ntohs() - convert long (16bit) from network to host byte order. 

Vlft32 bi:a11 (x) 

1ixln:32 ntoll1 (x) 

Vlft1' htoa.11 ( x) 

Vlft1' atoba ( x) 

DESCRIPTION 
This library contains functions to convert long (32-bit) and short (16-bit) 
quantities from processor (host) byte order to network byte order, and visa­
versa. These functions duplicate the macros of the same name .for those 
who do not include the header file in.h. 

INCLUDE RLE 
in.h 

SEE ALSO 
Network. 

NAME 
htonl( )- convert long (32 bit) from host to nehyork byte order. 

SYNOPSIS 
UI&f32 bi:a11 (X) 

Ulftl2 XJ 

DESCRIPTION 
Host to net byte swap function. On little endian processors such as the 960 
this converts from little endian to big endian. Duplicates macro of the same 
name in the header file in.h. 
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AETURNI 
Input value in network byte order 

SEE ALSO 
swapLib, htons( ) 

NAME 
ntohl( ) - convert long (32 bit) from network to host byte order. 

SYNOPSIS 
ux.1'32 Dtohl (X) 

Uift32 XJ 

DESCRIPTION 
Same code as htonl( ), but duplicated to save funtion call overhead. Dupli­
cates macro of the same name in the header file in.h. 

RETURNS 
Input value in host byte order 

SEE ALSO 
swapLib, htonl( ) 

NAME 
htons( ) - convert short (16 bit) from host to network byte order .. 

SYNOPSIS 
~1' btaall (x) 

UDl'r1' XJ 

DESCRIPTION 
Converts short (16bit) ints from processor (host) byte order to network byte 
order. On the i960 microprocessor, this converts from little endian to big 
endian byte orders. Duplicates macro of the same name in the header file 
in.h. 
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RETURNS 
Input value in network byte order. 

SEEAUO 
swapLib, htonl( ) 

NAME 
ntohs( )- convert short (16 bit) from network to host byte order. 

SYNOPSIS 
Uln16 Dt.oha (X) 

UillT1' XJ 

DESCRIPTION 
Same as htons, but duplicated to save function call. Duplicates macro of the 
same name in the header file in.h. 

SEE ALSO 
swapLib, htons( ) 

RETURNS 
Input value in host byte order. 
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Libraries c1 > symLib 

NAME 
symLib - symbol table subroutine library 

SYNOPSIS 
symLiblnit( ) - initialize the symbol table library 
sy"'1b1Create( ) - create a symbol table 
sy"'1b1Delete( ) - delete a symbol table 
symAdd( ) - create and add a symbol to a symbol table 
symRemove( )- remove a symbol from a symbol table 
sy1nFindByName( ) - look up a symbol by name 
symFindByNameAndType( ) - look up a symbol by name and type 
symFindByValue( ) - look up a symbol by value 
symFindByValueAndType( ) - look up a symbol by value and type 
symEach() .. call a routine to examine each entry in a symbol table 

ftA!1'UI SJllLibinit ( ) 
SDCrM_m •Jld'blCreat.e (buh8iHLog2, •"'"QtM•rOk, ayahrt.Id) 

ftHUI ~l.Delet.e (•Jldbl.Id) 
ftA!1'UI llymldd (llJldbl.Id, nw, Yalue, tnie) 

ftA!1'UI •1.n ,,. (•Jld'bl.Id, nw, tne) 
ftA!1'UI llJlll"i.Dda,W- (~Id, a.a, pValue, pl'Jpe) 

IJTA:l'UI llJlll"indll~ (•Jldbl.Id, DmM, pValu, prne, ·~, -ak) 
ftHUI llJlll"indayValue (•Jld'blid, ftl.ue, uae, pValue, ~) 

ITM'UI llJlll"inday'YalueAncl'l'ype (•Jldbl.Id, value, ~, pValua, ~' •'l'ype, auk) 

IDeCIL *•JllSaah (8}'111ta1Id, routine, rout.indrg) 

DESCRIPTION 
This library provides facilities for managing symbol tables. A symbol table 
associates a name and type with a value. A name is simply an arbitrary, 
null-terminated string. A symbol type is a small integer (typdef 
SYM_TYPE), and its value is a character pointer. Though commonly used as 
the basis for ·object loaders, symbol tables may be used whenever efficient 
association of a value with a name is needed. 

Tables are created with sym'IblCreate( ), which returns a symbol table ID. 
This ID serves as a handle for symbol table operations, including the adding 
to, removing from, and searching of tables. All operations on a symbol table 
are interlocked by means of a mutual-exclusion semaphore in the symbol 
table structure. Tables are deleted with symThtDelete( ). 

Symbols are added to a symbol table with symAdd( ). Each symbol in the 
symbol table has a name, a value, and a type. Symbois are removed from a 
symbol table with symRemove( ). 
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Symbols can be accessed by either name or value. The routine 
symFilUIByName( ) searches the symbol table for a symbol of a specified 
name. The routine symFindByValue( ) finds the symbol with the value 
closest to a specified value. The routines symFindByNanu!AndyYpe( ) and 
symFindByVal11eAnd.Type( ) allow the symbol type to used as an additional 
criterion in the searches. 

Symbols in the symbol table are hashed by name into a hash table for fast 
look-up by name, e.g., by symFindByName( ). The size of the hash table is 
specified during the creation of a symbol table. Look-ups by value, e.g., 
symFindByVal11e( ), must search the table linearly; these look-ups can thus 
be much slower. 

The routine symEach( ) allows each symbol in the symbol table to be exam­
ined by a user-specified function. 

Name clashes occur when a symbol added to a table is identical in name and 
type to a previously . added symbol. Whether or not symbol tables can 
accept name clashes is set by a parameter when the symbol table is created 
with symTblCreate( ). If name clashes are not allowed, sym.Add( ) will 
return an error if there is an attempt to add a symbol with identical name 
and type. If name clashes are allowed, adding multiple symbols with the 
same name and type will be permitted. In such cases, symFindByName( ) 
will return the value most recently added, although all versions of the sym­
bol can be found by symEach( ). 

INCLUDE FILE 
symUb.h 

SEE ALSO 
load Lib 

NAME 
symLiblnit( ) - initialize the symbol table library 

SYNOPSIS 
ftUU8 IJJllLil>Init () 

DESCRIPTION 
This routine initializes the symbol table package. If INCLUDE_SYM_TBL is 
defined in configAll.h, it is called by usrRoot( ) in usrConfig.c. 
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RETURNS 
O~ or ERROR if the library could not be initialized. 

SEE ALSO 
symLib 

NAME 
symThlCreate( ) - create a symbol table 

SYNOPSIS 
S'DlrM_ID a:fld'blCreate (haah8iMLog2, a==wwOk, ayaPartid) 

ht baahSbeLog2J /* ab• of huh table aa a poNl9r of two */ 

mom. •=-&-s0k1 /* all.ow two apbol• of aw nw aDd ~:rpe */ 
PAll.T_ID aJmPartidJ /* ~ partition ID for •Jl?bol. allocation */ 

DESCRIPTION 
This routine creates and initializes a symbol table with a hash table of a 
specified size. The size of the hash table is specified as a power of two. For 
example, if hashSizeLog2 is 6, a 64-entry hash table is created. 

If sameNameOk is FALSE, attempting to add a symbol with the same name 
and type as an already-existing symbol results in an error. 

Memory for storing symbols as they are added to the symbol table will be 
allocated. from the memory partition symPartld. ·· The ID of the system 
memory partition is stored in the · globa_l yariable memSysPartld, which· is. 
declared in memlib.h. 

RETURNS ·::j'.j·~-

Syrnbol table ID, or NULL if memory is.insufficient .. ·· , 
SEE ALSO ... 

symlib 
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NAME 
symTblDelete( ) - delete a symbol table 

SYNOPSIS 
ftUUI qlA'b1Da1ete (•Jld'lallcl) 

DMDll_ID 8Jlllll'bl.IclJ /* ID of llJllbol, Uble to clai.t. */ 

DESCRIPTION 
This routine deletes a specified symbol table. It deallocates all associated 
memory, including the hash table, and marks the table as invalid. 

Deletion of a table that still contains symbols results in ERROR. Successful 
deletion includes the deletion of the internal hash table and the deallocation 
of memory associated with the table. The table is marked invalid to prohibit 
any future references. 

RETURNS 
OK, or ERROR if the symbol table ID is invalid. 

SEE ALSO 
symUb 

NAME 
sym.Add( ) - create and add a symbol to a symbol table 

SYNOPSIS 
ftUUI aflll'd4 (9Jll2.'bl.Id, umo, Yalu., type) · . ;· 

DJCl'AB_ID 9Jll2.'bl.IdJ /* •Jllbol table to add •pbol to */ 
cbar •..-, /* pointer to llJllbol .._. •tring •/ 

cbar *Yalue1 /11 •Jllbol addre9• */ 
nx_nn t:ne1 /* •Jllbol type •/ 

DESCRIPTION 
This routine allocates a symbol name and adds it to a specified symbol table 
symTblld with the specified parameters value and type. 

RETURNS 

1. 398 

OK, or ERROR if the symbol table is invalid or there is insufficient memory 
for the symbol to be allocated. 
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SEEAUO 
symllb 

NAME 
symRemove( ) - remove a symbol from a symbol table 

SYNOPSIS 
ftU'UI •1.n ... (•Jldbl.Id, nw, type) 

DM'rAll_ID 8Jlllf1'bliclJ /* •Jmbol tUle to ~• •Jllbol. frcm */ 

cb&r *ume1 /* n... of •Jmbol to n.ove */ 
llJC_nn: type1 /* type of •Jmbol to n.ove */ 

DESCRIPTION 
This routine removes a symbol of matching name and type from a specified 
symbol table. The symbol is deallocated if found. 

RETURNS 
OK, or ERROR if the symbol is not found or could not be deallocated. 

SEE ALSO 
symllb 

NAME 
symFindByName() - look up a symbol by name 

SYNOPSIS 
ftU'UI 8Jllf'iDdaJll-e (qSJ.t»licl, nw, pValue, prJpe) 

IDIDll_ID .,..i'bJ.IdJ /* ID of •Jlllaol t:Ule to fiDd ~ ill */ 
abar ·~1 /* apibol. u.. to look for */ 
abar **pValu.1 /* pointer W.U. to return •Jmlbol Yalue */ 
llJC_nn: ~I /* pointer where to return •pbol type */ 

DESCRIPTION 
This routine searches a symbol table for a symbol matching a specified 
name. If the symbol is found, its value and type are copied to pValue and 
pType. If multiple symbols have the same name but differ in type, the rou­
tine chooses the matching symbol most recently added to the symbol table. 
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RETURNS 
O~ or ERROR if the symbol table ID is invalid or the symbol is not found. 

SEE AUO 
symLib 

NAME 
symFindByNameAndType( ) - look up a symbol by name and type 

SYNOPSIS 
ftU'UI ..,.,,~ (•Jld'blid, ~, pValue, p!'ype, •~, ..U) 

SDIDa_ID llJld'bl.IdJ /* ID of •Jllbol bble to find ~ in */ 
abar • .._, /* •Jllbol ~ to look for •I 
abar **pValu.1 /*. poinur -.re to ret:urn 8Jllbol Yalu. •/ 

anc_nn: ·~1 /* poinur where to return qmbol tne •/ 
~-nn: sTfpeJ /* •Jllbol type to look for •/ 
111X_nn: ..a, /* which bit• in <aTJpe> to par attention to •/ 

DESCRIPTION 
This routine searches a symbol table for a symbol matching both name and 
type (name and sType). If the symbol is. found, its value and type are copied 
to pValue and pType. The mask parameter can be used to match sub-classes of 
type. 

RETURNS 
O~ or ERROR if the ·symbol table ID is invalid or .the symbol is not found. 

SEE ALSO 
symLib -· 

NAME 
symFindByValue( ) - look up a symbol by value 

SYNOPSIS 

1 - 400 

ftU'UI ..,.,iadaJ'Value (apll'blid, value, ~, pValua, pTJpe) 

SDrrAB_ID llJld'bl.Id1 /* ID of •Jllbol bble to find ~ in */ 

int value1 /* value of •Jlllbol to find •/ 
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,. pohter -.a. to ret:ana .,.Uail ..i ... •/ 
,. pointer -.a. to ret:ana llJllbol, i:JP9 • / 

This routine searches a symbol table for a symbol matching a specified 
value. If there is no matching entry, it chooses the table entry with the next 
lower value. The symbol name (with terminating EOS), the actual value, 
and the type are copied to name, pValue, and pType. 

RETURNS 
OK, or ERROR if value is less than the lowest value in the table. 

SEE ALSO 
symLib 

NAME 
symFindByValueA.ndType( ) - look up a symbol by value and type 

SYNOPSIS 
ftUUI llJllPiDdaJ'Yal...and~ (llpll'blld, .. wal.ue, ..... , pValue, pl'Jpe, •'rfpei ~) 

IDlfM_ID 

illi: 
daar. 

illi: • 
9DC_nN. 

SDC_nn· 
9DC_'l'IPS 

aJldbl.141 
Yalue1 ....., 
pValue1 

pl'Jpe1 . . 

·~· muk1 

/* m of •pbol Ubl.e to find.- in •/ 
/* Yalue of •Jllbol to find. •/ 
,. point:er .... to ret.w:n •Jllbol· ~-.uu.~1 'tr.I ;:"::.;~·.· 

/• poi.At:er 1lben to ret.w:n"•Jllbol·Yalue:-~l --=-::-·,-:-.; -t.o:1 _!. ••• ,.,_. 

/* point:er ~-.to ret.w:n· •Jllbol'i:JPe·"*/· ..... . 
,. qllbok:i:fte to look for: • / , ' ·. ·. 
/* WU.Clb :lii~!"i.n; <•~ .to pay .iatt.eatiaa: to •"/ . . -::: _., . 

DESCRIPTION. __ , Di,;~C~~7i~- ,., 

.. "This routine searches a symbol tabm~symbol-inatehhtg'both·valtte;and1·::·,toi i; 
type (value and ~Type). If there i$µi(>(matching eri~, ih:hooses·:the:·tabJe:'.·':-:; 'J~, 
entry with the next lower value. ,mhc;'symbOl.name' (with terminating EP5);• .: ·· ···­
the actual value, and the type are~copied to name, pValue, and pType. The 
mask parameter can be used to match sub-classes of type. 

RETURNS 
OK, or ERROR if value is less than the lowest value in the table. 

SEE ALSO 
symUb 
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NAME 
symEach( ) - call a routine to examine each entry in a symbol table 

SYNOPSIS 
8DllCL *•J Sznll (~Id, rauU., rout.J.D.arg) 

DJIDll_ID .,..al.HJ /* po.later i:o •JwJsol t:Ule */ 
l'UllCft'll rouUae1 /* tllie rouU. t:o aal1 for MClb t:Ul• -by */ 

!at rout1-Arg1 /* arid.~ ------1.i.ecl ~ */ 

DESCRIPTION 
This routine calls a user-supplied routine to examine each entry in the sym­
bol table; it calls the specified routine once for each entry. The routine 
should be declared as follows: 

mom. routine (~, •al, tJPe, erg) 

char ·~· /* en.by ~ * 
!at •all I• •alue uaoc:iat.cd with the eaby * 
1nc_nn type, /• ~ry type * 
ht arv1 /* anit.rary uer-aupplied argmieat * 

The user-supplied routine should return TRUE if symEach( ) is to continue 
calling it for each entry, or FALSE if it is done and symEach() can exit. 

RETURNS 
A pointer to the last symbol reached, or l\i'ULL if all symbols are reached. 

SEE AUO 
symUb 
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NAME 
taskA.rchLib - architecture specific task management routines for kernel 

SYNOPSIS 
taskRegslnit() - initialize a task's registers 
taskA.rgsSet( ) - set a task's arguments 
taskArgsGet( ) - get a task's arguments 
taskRegsShow( )- display contents of a task's registers 
taskPCWSet( ) - set task proccessor control word 
taskACWSet( ) - set task arithmetic control word 
taskTCWSet( ) - set task trace control word 
taskRtnValueSet( )taskRtnValueSet-
taskStackA.llot( ) - allot memory from caller's stack 
taskRegsStackToTcb( ) - move the i960 local registers from stack to tcb. 
taskRegsTcbToStack( ) - move the i960 local registers from tcb to stack. 

'VOID hskRegainit. (y.t'cb, p8t.llckaaH) 

'VOID t.uJcArvdet (pkb, p&t.ackllaAjij.llirg•) 

'VOID t.uJcArv.a.t. (pkb, p&t.acJraaH, parg•) 
'VOID taaldl9g.abow (t.id) .... 

ftUUI t.a8kJIOftJet (t.id, pew) 

ftUUI tukAafSet (t.id, aClll) 

ftUU8 tuk'J:aftlet (tid, tc:v) 

'VOID tuklltDValuelet (~, Y&lue) 
~id *tuk8t.ackAllot (tid, ~.-o)~S . .£:. -~·-· .. :.-·-::'~- •·· • • · ··· · 

'VOID t•llkRegd~ (prcb) ';,-;:~!'.~ ";;~;o;-'4-'::· •. ;::: : ·.:.: - · · · 

'VOID tallkReg~tllck (~) ~-,,,.,_; .· 

DESCRIPTION . "~ · u~~i(~f t~J,:~.: 
. TI$ library provides an interface~.speqi{k~agement;·it'>Utfiles:~i> .. -i{~.--~ 

NAME 
taskRegslnit( ) - initialize a task's registers 

SYNOPSIS 
'VOID t.Hka.gaIDit (y.t'cb, pilhc".aa .. ) 

/* pointer 'la to initialise •/ 
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/* boUcm ~ t.uk' • aaak *I 

DESCRIPTION 
This routine initializes the task's local and global registers to zero, the rip, fp, 
and sp to stack addresses (and initializes their locations within the stack 
frame as well), and initializes the tcw, acw, and pew for normal operation. 

SEE ALSO 
taskArchUb 

NAME 
taskArgsSet( ) - set a task's arguments 

SYNOPSIS 
VOID tuk&rg.s.t; (pirgb, p8t•ck1He, JN'rV•) 

NDID_t'Ca * ~J /* pointer '1'0I t:o initialise *I 
abar * p9tacJc.9aHJ /* bott.c. of i:a8k'a lltack */ 
iat JtArv•[)J /* arr&l' of llUztup arvw-a~• */ 

DESCRIPTION 
This routine puts the task's arguments into global registers as well as saving 
them in stack variables in preparation for calling the task entry point. 

SEE ALSO 
taskArchlib 

HAME·-
taskAixsGet( ) - get a task's arguments 

SYNOPSIS 
VOID tuk&rg.a.t ~' pSt:.ck .... , ~•) 

1 • .uM 

'lfDID_ta * pl'ab1 /* pointer '1'0I t:o initialise */ 

cbar * 
int 

Intel 

pftac:kllaHJ /* bott:cm of i:a8k'8 atadc */ 

plU:'g•()J /* arr&1' of argwirien~• t:o fill */ 
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DESCRIPTION 
Fills the pArgs array from the stack available as saved by taskArgsSet( ). 

SH ALSO 
taskArchLib, taskArgsSet() 

NAME 
taskRegsShow( ) - display contents of a task's registers 

SYNOPSIS 
vom tHkRegllShaw (t.id) 

/* t.aak ID */ 

DESCRIPTION 
This routine prints to standard out the contents of a task's registers. 

EXAMPLE 
-> ta•kae;•Sbaw (t.aaldrw1'oicl (MfJlet.hakM)) 

CAVEM 
Since task.RegsShow gets its information from the TCB, this will only be 
accurate up to the point that the TCB was last saved at task-switch time. 
Therefore, it may not be meaningful for a task to attempt to examine its own 
registers. 

HE ALSO 
taskArchLib 

NAME 
taskPCWSet( ) - set task proccessor control word 

SYNOPSIS 
l'D!l'U8 t.aakPOf8et. (t.id, paw) 

i.Dt. t.id1 
Uift32 
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DESCRIPTION 
This routine sets the processor control word {PCW) of a task not running 
(i.e. the task ID must NOT be that, of the calling task). It is used by the 
debugging facilities to set the trace bit in the PCW of a task being single­
stepped. 

RETURNS 
OK or ERROR if invalid task id 

SEE ALSO 
taskArchLib 

NAME 
taskACWSet( )- set task arithmetic control word 

SYNOPSIS 
nuus taakACN8et (tid, aar) 

int tid.1 
UIJrr32 

DESCRIPTION 

/* i:a•k id */ 

/* DMI ACM */ 

This routine sets the arithmeticcontrol word (ACW) of a task not running 
(i.e. the task ID must NOT be that of the calling task). It is used by the 
debugging facilities·to.set the "no imprecise faults" bit in the ACW of a 
task being single-stepped. 

RETURNS 
OK or ERROR if invalidtaskid · 

SEE ALSO ,,~"'-;.,~ Sti: /.J.f ·: 
taskArchlib 

NAME 
taskTCWSet( ) - set task trace control word 
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SYNOPSIS 
ftUUI ~ (Ud, t:c:Jw) 

.lat. U.41 

Ul.ll'l'32 tCJlf 1 

DESCRIPTION 

/* tuJc id */ 

/* -~ */ 

This routine sets the trace control word (fCW) of a task not running {i.e. the 
task ID must NOT be that of the calling task). It is used by the debugging 
facilities to set mask trace bits in the TCW of a task being debugged. 

RETURNS 
OK or ERROR if invalid task id 

SEE ALSO 
taskA.rchLlb 

NAME 
task.RtnValueSet( )taskRtnValueSet -

SYNOPSIS 
'VOID h•k'ttllVU~ (~, Y&lue) 

wnm_saa * pTcb1 I* poilltar to '1"Ca • / 

Dl'1'32 /* Yal.ue to Mt •/ 

DESCRIPTION 
Set the return value of function in the given TCB. 

SEE ALSO 
taskA.rchLlb 

NAME 
taskSt.ackAllot( ) - allot memory from caller's stack 

SYNOPSIS 
YOid *t.a.Jcat.ackAllot (t.id, n8yt.e•) 

illt. t.id1 /* t.aak wboH •tack will be allotted fraa *I 
uuigned dyi:.MJ /* nWlber of bft.e• to allot */ 
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DESCRIPTION 
This routine allots the. specified amount of memory from the end of the 
caller's stack. This is a non-blocking operation. This routine is utilized by 
task create hooks to allocate any additional memory they need. The 
memory cannot be added back to the stack. It will be reclaimed as part of 
the reclamation of the task stack when the task is deleted. 

Note that a stack crash will overwrite the allotments made from this routine 
because all portions are carved from the end of the stack. Use checkStack to 
diagnose possible task stack overflows. 

This routine will return NULL if requested size exceeds available stack 
memory. 

RETURNS 
pointer to bloc~ or 
NULL if unsuccessful. 

SEEAUO 
task.Archlib,checkStack 

NAME 
taskRegsStackToTcb( ) - move the i960 local registers from stack to TCB. · 

SYNOPSIS 

WDD_'l'CB *p1'c:b1 .::·" ·.··-· ··''·::I*: pointer to t.uk.'l'CJt .*/. 

DE~CRIPTION · -. .... , , . ; , . ,, · , 
Used by taskRegsShOWita_Jlt~d:~l*!~-te~tit:i•kib1~-t::-; : 

:·;i; registers, which may:ijav-eb.eerl-cadled;qn-chip; mto'.tl\e:task'-s,TCS.;,-=- .. 

SEE AUO 
task.Arch Lib 
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NAME 
taskRegsTcbToStack( ) - move the i960 local registers from TCB to stack. 

SYNOPSIS 
VOID tHJcltegdcbl'o8Uck (prob) 

I* poini:er to t.aN 'l'Cll *I 

DESCRIPTION 
Used by the task switching and debug facilities to move the local registers 
from the task's TCB to the stack from which they will be loaded when the 
task resumes. 

SEE ALSO 
taskArchlib 
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NAME 
taskHookLib - task hook library 

SYNOPSIS 
taskCreateHookA.dd( ) - add a routine to be called at every task create 
taskCreateHookDelete( ) - delete a previously added task create routine 
taskCreateHookShow( ) - show the list of task create routines 
taskSwitchHookAdd( ) - add a routine to be called at every task switch 
taskSwitchHookDelete( ) - delete a previously added task switch routine 
taskSwitchHookShow( ) - show switch routines 
tasklJeleteHookA.dd( )- add a routine to be called at every task delete 
tasklJeleteHooklJelet.e( ) - delete a previously added task delete routine 
taskIJelet:eHookShow( ) - show the delete routines 

ftA'l'UI ta.JcemtellookW (createaook) 
ft'.UW ta.Jcemtellookl>elet:e (cmtaBcok) 

VOID taakereatelloakabov () 

ftU'U8 t:aak8witcbllookW (8WitcbBook) 

llD!1'U8 t:aak8witcbWcvJ..Del.et:e (8Witcbllook) 
VOID taakad.tchllookSbcM () 

ftUV8 talllcl>eletallookW (deletellook) 

ftA'l'UI tukDeletellookDelet.e ( deletellook) 

VOID tHkDeletelloakabov () 

DESCRIPTION 
This library provides routines for adding extensions to the Vx960 tasking 
facility. To allow task-related facilities to be added to the system without 
modifying the kernel, the kernel provides call-outs every time a task is 
created, switched, or deleted, which allow additional routines, or "hooks," 
to be invoked whenever these events occur. The hook management rou­
tines below allow hooks to be dynamically added to and deleted from the 
current lists of create, switch, and delete hooks: 

taskCreat:eHookAdd( ) and taskCreat:eHookDelete( ) 
- Add and delete routines to be called when a task is created. 

taskSwitchHookAdd( ) and taskSwitchHookIJelet:e( ) 
- Add and delete routines to be called when a task is switched. 

taskDeleteHookA.dd( ) and taskIJeleteHookDelet:e( ) 
- Add and delete routines to be called when a task is deleted. 
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NOTE 

Libraries (l) taskHookLib 

This facility is used by dbgLib to provide task-specific breakpoints and 
single-ste?ping. It is used by taskVarUb for the "task variable'' mechanism. 
It is also used by fppLib for float'u-ig-point coprocessor support. 

It is possible to have dependencies among task hook routines. For example, 
a delete hook may use facilities that are cleaned up and deleted by another 
delete hook. In such cases, the order in which the hooks run is important. 
Vx960 runs the create and switch hooks in the order in which they were 
added, and runs the delete hooks in reverse of the order in which they were 
added. Thus, if the hooks are added in "hierarchical" order, such that they 
rely only on facilities whose hook routines have already been added, then 
the required facilities will be initialized before any other facilities need them, 
and will be deleted after all facilities are finished with them. 

Vx960 facilities guarantee this by having each facility's initialization routine 
first call any prerequisite facility's initialization routine before adding its 
own hooks. Thus, the hooks are always added in the correct order. Each 
initialization routine protects itself from multiple invocations, allowing only 
the first invocation to have any effect. 

SEE ALSO 
taskLib, Programmer's Guide: &sic OS 

NAME 
taskCreateHookAdd( ) - add a routine to be called at every task create 

SYNOPSIS 
8n..""U3 taakCro&te&ookW (creatoBook) 

l"UllCPft. cnatelloo~q /* routine to be cal.lead 'When a t.&ak b created •/ 

DESCRIPTION 
This routine adds a specified routine to a list of routines that will be called 
whenever a task is created. The routine should be declared as follows: 

VOID creat.ellook (pM• !Tcb) 

WDID_~ ~I /* pointer to DMI t.aalt's '1'CB * 

RETURNS 
OK, or ERROR if the table of task create routines is full. 
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SEE ALSO 
taskHookUb, taskCreateHookDelete( ) 

NAME 
taskCreateHooklJelete( ) - delete a previously added task create routine 

SYNOPSIS 
nuus tukereatellookDelete ( createllook) 

nJllCPl'll areat:.aook1 /* rou~ine t:o be delet.d frc:a lia~ */ 

DESCRIPTION 
This routine removes a specified routine from the list of routines to be called 
at each taskcreate. 

RETURNS 
OK, or ERROR if the routine is not in the table of task create routines. 

SEE ALSO 
taskHookLib, taskCreateHookAdd( ) 

NAME 
taskCreateHookShow( )"-show the list of.t;tsk create.routines-_-.:~:--:;.;,..:····-·_....., .. ~~._~...; 

SYNOPSIS ..... " .. ~- .. : • 
'VOID~(). 

DESCRIPTION 
This routine shows all the task create routines-installed:·in·-the:task:aeate ;., ,.· > 
hook table in the order they were installed. 

RETURNS 
NIA 

SEE ALSO 
taskHookLib, taskCreateHookAdd( ) 
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NAME 
taskSwitchHookAdd( ) - add a routine to be called at every task switch 

SYNOPSIS 
ftum ta•lclwitchPookldd (witcbPook) 

~ ind.tabllook.1 /* routine to lie aalled at. nerr tuk llWit.cb *I 

DESCRIPTION 
This routine adds a specified routine to a list of routines that will be called at 
every task switch. The routine should be declared as follows: 

RETURNS 

WID llWitcbBook (pOlcftob, pli:..ac:D) 

WDID_'fCll ~1 /* poiat.r to olcl t.ulc'• wmD_'fCll * 
'lfIJID_'fCll * .. M4°CbJ /* point.r to DW ta.Jc'• 1flm>_'fCll * 

OK, or ERROR if the table of task switch routines is full. 

SEE ALSO 
taskHookLib, taskSwitchHookDelete( ) 

NAME .. 
taskSwitchHookDelete( ) - delete a previously added task switch 'rout:imvio;:..:::.; :l ;'!dri.:o 

SYNOPSIS _ . . . -, , 
m!1'0S ta•JcBwit_mlkM>kl>elet.e (mwit:cbBook)- ~.:.::,.c..:;.:.;J......,.~.--.:~, · _:._, L. _.,_;~,.,:. ·.<~; 

... · PmlCP'Dl mtca&ook1 /* rout.ine . .Wfbe-'del.t.ed·--froa:liat .,,_,,_:c..u,;, .. 1':4"-~ .i'"'~"'"-t~ 

DESCRIPTION 
This routine removes the specified.routine from the list of ,routines-.t9: be-. : "'"'· · 
called at each task switch. · · · 

RETURNS 
OK, or ERROR if the routine is not in the table of task switch routines;- · · -

SEE ALSO 
taskHookLib, taskSwitchHookAdd() 
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NAME 
taskSwitchHookShow( ) - show switch routines 

SYNOPSIS 
VOID t.ukawitcblk>«>klhow () 

DESCRIPTION 
This routine shows all the switch routines installed in the task switch hook 
table in the order they were installed. 

RETURNS 
NIA 

SEE ALSO 
taskHookLib, taskSwitchHookAdd( ) 

NAME 
taskDeleteHookAdd( ) - add a routine to be called at every task delete 

SYNOPSIS 
aD.!l"US t-aakDeleteBookW (delei:ellaok) 

nJllCP1'll delet:ellook1 /* routine to be called when a t.a&k is d.el.et..d. */ 

DESCRIPTION 
This routine adds a. specified routine to a list of routines that will be called 
whenever a task is deleted. The routine should be declared as follows: 

· VOID clelete&oak . (~) • 

WDID _'l'CB *p'reb, I* pointer to deleted taak' • wum _ 'l'CB * 

RETURNS 
OK, or ERROR if the table of task delete routines is full. 

SEE ALSO 
taskHookLib, taskDeleteHookDelete( ) 
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NAME 
taskDelet:eHooklJelet:e( ) - delete· a previously added task delete routine 

SYNOPSIS 
num u•k.Delet~et.e (deletellaak) 

1'UllCftll delet.ellook1 /* raut.ina to be delftecl frca U.t. •/ 

DESCRIPTION 
This routine removes a specified routine from the list of routines to be called 
at each task delete. 

RETURNS 
O~ or ERROR if the routine is not in the table of task delete routines. 

SEE ALSO 
taskHookLib, taskDelet:eHookAdd( ) 

NAME 
tasklJelet:eHookShow( ) - show the delete routines 

SYNOPSIS 
VOID tHlcDelet.ellookSbaw () 

DESCRIPTION 
This routine shows all the delete routines installed in the task delete hook 
table in the order they were installed. Note that the delete routines will be 
run in reverse of the order they were installed. 

RETURNS 
NIA 

SEE ALSO 
taskHookLib, taskDeleteHookAdd( ) 
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NAME 
taskLib - task management library for the Vx960 kernel 

SYNOPSIS 
taskSpawn( ) - spawn a task 
tasklnit( ) - initialize a task with a stack at a specified address 
taskActivate( ) - activate a task that has been initialized 
exit( ) - exit a task 
taskIJelete( ) - delete a task 
taskIJeleteForce( ) - delete a task without restriction 
taskSuspend( )- suspend a task 
taskResume( ) - resume a task 
task.Restart( ) - restart a task 
task.PrioritySet( ) - change the priority of a task 
task.PriorityGet( ) - examine the priority of a task 
taskLock( )- disable task rescheduling 
taskUnlock( )- enable task rescheduling 
taskSafe( ) - make the calling task safe from deletion 
taskUnsafe( ) - make the calling task unsafe from deletion 
taskDelay( )- delay a task from executing 
taskOpnonsSet( ) - change task options 
taskOpnonsGet( ) - examine task options 
task.RegsGet( ) - get a task's registers from the TCB 
task.RegsSet( )- set a task's registers 
taskName( ) - get the name associated with a task ID 
taskNameTold( ) - look up the tas~ ID associated with a task name 
taskldVerify( ) - verify the e?tjst~nce of-~ task 
taskldSelf( ) - get the'task IP of~ running task .· ·. 
taskldDefault() -·sefthe d~faUJ.Oask ID' .· ' ;~ . · · · · ·' · · · · 

. tasklsReady() - check if a tas.k ~s ·ready to run 
.tasklsSuspended() "." cheek if a task ~s suspended 
taskTcb( ) - get the task coritrql block for a task IO~: 
taskldListGet( ) - get a list of active ~ask IDs . · 
tasklnfoGet( ) - get irtforinatiori a~ut a task 
taskStatusString( ) - get a task's status as a string 

t. 

iat. t.a•kapeac (nw, priodt.y, opt.J.cm., lltaakSiae, ent.ryPt., ••• ) 

1 - -416 

8'rA2.'US t.aakIDit (P'feb, aw, priorit.y, optJ.c.9, p8t.ac:X..M, •t:ack8iae, ent.ryPt., • 
ftUW t.aakA.ctivat.e (t.LI) 
\IOID exit. (code) 

ll'l'U"U8 tHkDelet.e (t.LI) 
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l'rUUI tHkDdat.erorat (tid) 

l'rUUI tukSuapead (tid) 

~Vi tHkMii\iiiiii (tidj 

ftUUI taeJc ... t,ut (tid) 

l'rUUI taakPriorit.,a.t (tid, ~iorit.J) 

ftU'U8 taakPriorit.~ (t.id, pPrior:it.y) 
ftUUI tHkLoaJc () 
l'rUUI taeJcUD.loak () 

ftUUa t:Hkkfe () 
l'rUUI teeJclJ'uafe () 

l'rUUI h•kD4l&J (tick•) 

l'rUUI taakOptialldet (tid, --.Jc, IMIW()pt!oD.) 

ftA1'W taakOpt.J.on.Get (t.id, pOpUoaJ1) 

~ tHkJW99Get. (t.id, pll898) 

ftU'US tHk-.gdet. (t.id, JlllAMJa) 

char •t.aakl1w (t.id) 
int. ta•kX-•'foid (nw) 

l'rUUI taskidVerify (t.id) 
int taskldSelf () 

int taskldDofault (tid) 
llOOL taskI.-..dy (t.id) 

llOOL t.uklduapended (t.id) 
WIJm_Ta fr~ (t.id) 
int taskldlJ.•t.Get. ( idlJ.at., IUX'ruks) 

nuua t.uJtinfaa.t (tid, pruJcDeac) 
nuua ta.ut.at.u .. td.Df (t.id, pet.ring) 

DESCRIPTION 

Ubrarles (1) taskLib 

This library provides the interface to !the Vx960 t~sk management facilities~:-.2 -.·-_-· · 
Task control services are provided by.ilie Vx960 kernel, which Js compri~d :": ::·~ · 
of kemelLib, taskLib, semLib, tickLibj.:andwdLib.·: .. · · 

TASK CREATION . .. ' · · .. ,,_ ... 
Tasks are created with the general-pu.ij>ose routine taskSpaufn( ~' Task crea7 
tion consists of the following: allocation of meinory for the stac~ and task 
control block (WIND_ TCB), initialization of, the ·WIND_ TCB; an.d adivation 
of the WIND_ TCB. Special needs may :require the use of. the lower.:Jevel _ 
routines tasklnit( ) and taskActivate(. ), which are the underlying primitive~. 
of taskSpawn( ). 

Tasks in Vx960 execute in the most privileged state of the underlying archi­
tecture. In a shared address space, processor privilege offers no protection 
advantages and actually hinders performance. 

There is no limit to the number of tasks created in Vx9f:iJ, as long as suffi­
cient memory is available to satisfy allocation requirements. 
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The routine sp( ) is provided in usrlib as a convenient abbreviation for 
spawning tasks. It calls taskSpawn( ) with default parameters. 

TASK DELETION 
If a task exits its "main" routine, specified during task creation, the kernel 
implicitly calls exit() to delete the task. Tasks can be explicitly deleted with 
the taskDeku( ) routine. · 

Task deletion must be handled with extreme care, due to the inherent diffi­
culties of resource reclamation. Deleting a task that owns a critical resource 
can cripple the system, since the resource may no longer be available. Sim­
ply returning a resource to an available state is not a viable solution, since 
the system can make no assumption as to the state of a particular resource at 
the time a task is deleted. 

The solution to the task deletion problem lies in deletion protection, rather 
than overly complex deletion facilities. Tasks may be protected from unex­
pected deletion using taskSafe( ) and taskUnsafe( ). While a task is safe 
from deletion, deleters will block until it is safe to proceed. Also, a task can 
protect itself from deletion by taking a mutual-exclusion semaphore created 
with the SEM_DELETE_SAFE option, which enables an implicit taskSafe() 
with each semTake( ), and a taskUnsafe( ) with each semGive( ) (see 
semMLib for more information). Many Vx960 system resources are pro­
tected in this manner, and application designers may wish to consider this 
facility where dynamic task deletion is a possibility. 

The sigLib facility may also be used to allow a task to execute clean-up code 
before actually expiring. 

TASK CONTROL 
Tasks are manipulated by means of an ID that is returned when a task is 
created. Vx960 uses the convention that specifying a task ID of NULL in a 
task control function signifies the calling task. 

The following routines control task state: taskResume( ), taskSuspend( ), 
taskDelay( ), taskRestart( ), taskPrioritySet( ) and taskR.egsSet( ). 

TASK SCHEDULING 
Vx960 schedules tasks on the basis of priority. Tasks may have priorities 
ranging from 0, the highest priority, to 255, the lowest priority. The priority 
of a task in Vx960 is dynamic, and an existing task's priority can be changed 
using taskPrioritySet( ). 

TASK INFORMATION 

1 • 418 

The following routines provide task information: tasklnfoGet( ), 
taskRegsGet( ), taskldListGet( ), taskPriorityGet( ), taskStatusString( ), 
tasklsSuspended( ), tasklsR.eady( ) and taskTcb( ). Task information is cru­
cial as a debugging aid and user-interface convenience during the 
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development cycle of an application. Its chief drawback is that tasks may 
change their state between the time the information is gathered and the time 
it is utilized. Information provided by these routines should therefore be 
viewed as a snapshot of the system, and not relied upon unless the task is 
consigned to a known state, such as suspended 

INCLUDE FILE 
taskUb.h 

SEE ALSO 

NAME 

taskHookUb, taskVarUb, semUb, kemelUb, 
Programmer's Guide: Basic OS 

taskSpawn( ) - spawn a task 

SYNOPSIS 
int taakSpwn (nw, priority, option•, at.ackBbe, eatrypt, 

cbar ·~1 

int priority1 
int. optiOD.SJ 
iat. atackSia•J 
l"lmQllft en~1 

ht argl1 
ht arg2J 

ht. arg31 
int U"g4J 
ht. &ri5J 
ht. arv'I 
ht arg'11 

ht. arvll 
ht. arvfl 

ht. arglOJ 

DESCRIPTION 

argl, arg2, argJ, arv4, U'95, arg6, arv7, arga, argt, u 
/* DW of DW task (•tored at pltackaaM) */ 

/* priority of DMI t.aaJc *I 
/* task option word *I 
/* ab• (byte•) of •tack D-..ded plus n... */ 
/* ectry point of DMt t.&ak */ 

/* taak arvu--t OIMI *I 
/* tulr. ~t blo */ 
/* task arguract three */ 
/* t4ak a.rguaaa.t four */ 

/* task ~t fiTe */ 
/* task argummit aix *I 
/* task ~t aeYen */ 
/* task ~t eight. */ 
/* task &rg\Dellt nine *I 
/* task ~t t.i */ 

This routine creates and activates a new task with a specified priority and 
options and returns ·a system-assigned ID. See task.Ittit() and 
taskA.ctivate() for the building blocks of this routine. 

A task may be assigned a name as a debugging aid. This name will appear 
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in displays generated by various system information facilities such as i( ). 
The name may be of ubitrary length and conten~ but the current Vx960 con­
vention is to limit task names to ten characters and prefix them n-ith a "t". If 
name is specified as NULL, an ASCII name will be assigned to the task of the 
form "tn'' where n is an integer which increments as new tasks are spawned. 

The only resource allocated to a spawned task is a stack of a specified size 
stackSize, which is allocated from the system memory partition. Stack size 
should be an even integer. A task control block (fCB) is carved from the 
stack, as well as any memory required by the task name. The remaining 
memory is the task's stack and every byte is filled with the value OxEE for 
the checkStack( ) facility. See the manual entry for clreckStack( ) for stack­
size checking aids. 

The entry address entryPt is the address of the "main'' routine of the task. 
The routine will be called once the C environment has been set up. The 
specified routine will be called with the ten given arguments. Should the 
specified main routine return, a call to exit( ) will automatically be made. 

Bits in the options argument may be set to run with the following modes: 

VX UNBREAKABLE - do not allow breakpoint debugging 

VX FP TASK - execute with coprocessor support 

VX_STDIO - execute with standard 1/0 support 

See the definitions in taskLib.h. 

RETURNS 
The task ID, or ERROR if memory is insufficient or the task cannot be 
created. 

SEE ALSO 
taskLib, tasklnit( ), taskActivate( ), vXI'askEntry( ), sp( ), 
Programmer's Guide:'Ba~ic OS '.: .. · . ; . 

NAME 
tasklnit( ) - initialize a task with a stack at a specified address 

SYNOPSIS 

" .. ;-

~ ta.kIILit (prcb, nw, priority, opt.iona, p8taclc8aM, •t.&c:Jcaise, entryft, 
arv1, arv2, arvJ, arv.t, uvs, arvi, ar1'7 , arva , U'99, 
/* addres• of DMf ta.k'• 2.'Cll */ 
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crbar . .._, /* aw of w tuJc (•t:ond at .,.tacJcaaH) */ 
iDt priority, /* priority of ..., t:uk *I 
!Dt cpt•-m; /* Uek opt!ca vc..~ *I 
crbar *p&tack .... , /* bot:t.ca of ..... task'• •tack */ 
iDt •i:ack8ia•1 /* ai .. (bytem) Of •tack Deeded */ 

1UllCP1'll enUyftJ /* eDUy ~ of DMI task *I 
iDt arglJ /* tuk ~t one */ 
iDt arg2J /* tuk aqumat blo */ 
iDt arg3J /* tuk arv--nt ~ •/ 
iDt argt1 /* tuk argmlmlt four */ 

iDt argSJ /* tallk arg\ment fb• */ 

i.Dt arv'I /* tallk argummit dx */ 
i.Dt arg7J /* tallk argument. H¥eD */ 
i.Dt arg81 I* tuk arg\ment. eight. *I 
i.Dt. argfJ I* tallk argummit nine *I 
i.Dt. arglOJ /* tallk arg\ment. tAla */ 

DESCRIPTION 
This routine initializes user-specified regions of memory for a task stack and 
control block instead of allocating them from memory as taskSpawn( ) does. 
This routine will utilize the specified pointers to the WIND_ TCB and stack 
as the components of the task. This allows, for example, the initialization of 
a static WIND_ TCB variable. It also allows for special stack positioning as a 
debugging aid. 

As in taskSpawn( ) a task may be given a name. While taskSpawn( ) 
automatically names unn~ed tasks, task.Init( ) permits the existence of 
tasks without names. 

Other arguments are the ·same aS' iri ·taskSpawn("). Unlike taskSpawn(), 
task.I nit( ) does not activate the.-- task. . -This must be done by calling 
taskActivate() after calling task.Init(~~;·/,_ c; ' · · · :: ·· · _ . ,. 

Normally, tasks should be stattedmusjng~,:tasks.pawn(:) ; rather-= tl\an .. 
tasklnit( ), except when additional-'oontroli iS requi~d:foritask•.memofy-aYo- .: : · , · · 
cation or a separate task activation ts-desired. · 

RETURNS 
OK, or ERROR if the task cannot be initialized. 

SEE ALSO 
tasklib, taskActivate( ), taskSpawn( ) 
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NAME 
taskActivate( ) - activate a task that has been initialized 

SYNOPSIS 
num tuJcAgt,bate (tid) 

iat ticlJ /* taak ID of tuk to acUYate */ 

DESCRIPTION 
This routine activates tasks created by tasklnit( ). Without activation, a task 
is ineligible for CPU allocation by the scheduler. 

The taskSpawn( ) routine is built from taskActivate( ) and tasklnit( ). Tasks 
created by taskSpawn( ) do not require explicit task activation. 

RETURNS 
OK, or ERROR if the task cannot be activated. 

SEE ALSO 
taskLib, tasklnit() 

NAME 
. exit( ) - exit a task 

. ~ 

SYNOPSIS 
'VOID exit (cocle) 

!at oodo1 /* code •tored in '1'Cll for d.olet.e hooks */ 

DESCRIPTION 
A task may call this routine to cease to exist as a task. It is called implicitly 
when the "main" routine of a spawned task is exited. The code parameter 
will be stored in the WIND_ TCB for possible use by the delete hooks, or 
post-mortem debugging. 

SEE ALSO 
tasklib, taskDelete( ), Programmer's Guide: Basic OS 
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NAME 
tasklJelete( ) - delete a task 

SYNOPSIS 
ftUUI tulr.a.lete (tld) 

int UdJ /* t:aak ID of tuk to delete */ 

DESCRIPTION 
This routine causes a specified task to cease to exist and deallocates the 
stack and WIND_ TCB memory resources. Upon deletion, all routines speci­
fied by tasklJeleteHookAdd( ) will be called in the context of the deleting 
task. This routine is the companion routine to taskSpawn( ). 

RETURNS 
OK, or ERROR if the task cannot be deleted. 

SEE ALSO 

NAME 

taskLib, excLib, taskDeleteHookAdd( ), taskDelete( ), 
Programmer's Guide: Basic OS 

tasklJeleteForce( ) - delete a task without restriction 

SYNOPSIS 
ftA!UI tukDeleterorce (tld) 

int tid.1 /* tau. ID of ta.k to del.C!lte *I 

DESCRIPTION 
This routine is equivalent to taskDelete( ), except that it deletes a task even 
if the task is protected from deletion. Upon deletion, all routines specified 
by tasklJeleteHookAdd( ) will be called in the context of the deleting task. 

CAVEAT 
This routine is intended as a debugging aid, and is generally inappropriate 
for applications. Disregarding a task's deletion protection could leave the 
the system in an unstable state. 

RETURNS 
OK, or ERROR if the task cannot be deleted. 
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SEE ALSO 
tasllib, taskDeleteHookAdd( ), taskDelere( ) 

NAME 
taskSuspend( ) - suspend a task 

SYNOPSIS 
ftUU8 tuktu.pelMI (Ud) 

int tJ.d1 /* taak ID of t.aaJr. to auapend •/ 

DESCRIPTION 
This routine suspends a specified task. A task ID of zero results in the 
suspension of the calling task. Suspension is additive, thus tasks may be 
delayed and suspended, or pended and suspended. Suspended, delayed 
tasks whose delays expire will remain suspended. Likewise, suspended, 
pended tasks that unblock will only remain suspended. 

RETURNS 
OK, or ERROR if the task cannot be suspended. 

SEE ALSO 
task.Lib 

NAME ··· -- 'd, ., 

.;~:: task.Resume()- resume a task 

SYNOPSIS 
ftA1'U8 tHkRuUM (ti.d) 

int Ud1 /* taak ID of taak to resw.. */ 

DESCRIPTION 
This routine resumes a specified task. Suspension will be cleared, and the 
task will operate in the remaining state. 

RETURNS 
OK, or ERROR if the task cannot be resumed. 
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SEE ALSO 
tasldlb 

NAME 
taskRestart( ) - restart a task 

SYNOPSIS 
ftUUI tHJraut.art (ild.) 

iat. tid1 /* t.aak ID of U.k to rut:art */ 

DESCRIPTION 

Libraries (1) taskLib 

This routine "restarts" a task. The task is first terminated, and then reinitial­
ized with the same ID, priority, options, original entry point, stack size, and 
parameters it had when it was terminated. Self-restarting of a calling task is 
performed by the _exception· task. The shell utiliz.es this routine to restart 
itself when aborte& -· ' -~· '. 

NOTE 
If the task has modified any,-Of.its,start-up parameters, the restarted task will 
start with the changed values. 

RETURNS 
O~ or ERROR if the task ID is invalid, or the task could not be restarted. 

SEE ALSO 
t.1skLib 

NAME 
taskPrioritySet( ) .;:change the-priority of a task 

SYNOPSIS 
ftUUI tukPdorit.JSot (t.id, ni.Priorit.y) 

iat. tid1 /* t.aak ID */ 
int. DM1Priority1 /* IMllf priority */ 
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DESCRIPTION 
This routine changes a task's priority to a specified priority. Priorities range 
from 0, the highest priority, to 255, the lowest priority. 

RETURNS 
OK, or ERROR if the task ID is invalid. 

SEE ALSO 
taskLib, task.PriorityGet() 

NAME 
taskPriorityGet( ) - examine the priority of a task 

SYNOPSIS 
ftAl'UI tukPriorit.yGet (t.id, pPriorit.y) 

ht. t.id 1 I* t.a=Jc ID *I 
ht. *pPriorit.y1 /* return priorit.7 IMar9 */ 

DESCRIPTION 
This routine determines the current priority of a specified task. The current 
priority is copied to the integer pointed to by pPriority. 

RETURNS 
OK, or ERROR if the task ID is invalid. 

SEE ALSO 
bskLib, taskPrioritySet() 

NAME 
taskLock( ) - disable task rescheduling 

SYNOPSIS 
~ teek.Lock () 

DESCRIPTION 
This routine disables task context switching.' The task that calls this routine 
will be the only task that is allowed to execute, unless the task explicitly 
gives up the CPU by making itself no longer ready. Typically this call is 
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paired with taskUnlock( ); together they surround a critical section of code. 
These preemption locks are implemented with a counting variable that 
allows nested preemption locks. Preemption wm not be unlocked until 
taskUnlock( ) has been called as many times as taskLock( ). 

This routine does not lock out interrupts; use intLock( ) to lock out inter­
rupts. 

A taskLock( ) is preferable to intLock( ) as a means of mutual exclusion, 
because interrupt lock-outs add interrupt latency to the system. 

A semTake( ) is preferable to taskLock( ) as a means of mutual exclusion, 
because preemption lock-outs add preemptive latency to the system. 

RETURNS 
OK or ERROR. 

SEE ALSO 
tasklib, taskUnlock( ), intLock( ), taskSafe( ), semTake( ) 

NAME 
taskUnlock( ) - enable task rescheduling 

SYNOPSIS 
ftUUI t.11 llkUnloclt ( ) 

DESCRIPTION 
This routine decrements the preemption lock count. Typically this call is 
paired with taskLock( ) and concludes a critical section of code. Preemption 
will not be unlocked until taskUnlock( fhas been called as many times as 
taskLock( ). When the lock count is decremented to zero, any tasks that 
were eligible to preempt the current task will execute. 

RETURNS 
OK or ERROR. 

SEE ALSO 
tasklib, taskLock( ) 
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NAME 
taskSafe( ) - make the calling task safe from deletion 

SYNOPSIS 
ftUUI teeklafe () 

DESCRIPTION 
This routine protects the calling task from deletion. Tasks that attempt to 
delete a protected task will block until the task is made unsafe, using 
taskUnsafe( ). When a task becomes unsafe, the deleter will be unblocked 
and allowed to delete the task. 

The taskSafe( ) primitive utilizes a count to keep track of nested calls for 
task protection. When nesting nesting occurs, the task becomes unsafe only 
after the outermost taskUnsafe( ) is executed. 

RETURNS 
OK 

SEE ALSO 
taskLib, Programmer's Guide: Basic OS 

NAME 
taskUnsafe( ) - make the callirig task unsafe- from· d~letion 

SYNOPSIS ;r1 §':, ;,:.:-. : :: · · 

DESCRIPTION 

:. 

This routine removes the calling tas~s protectiori~m- del~.- Task'S that · · · .· ·· 
.attempt to delete a protected task will .qlbck tintil'.the. tasld:S u:rlsafe> When a'· · . 
task becomes unsafe, the deleterwillbe unbloc.KeQ-and'cillowed'to delete the · 
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task. ' ·· 

The taskUnsafe() primitive utilizes a count to keep track-of nested calls' for·· 
task protection. When nesting occurs, the task becomes unsafe only after 
the outermost taskUnsafe( ) is executed. 
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RETURNS 
OK 

SH ALSO 
t.askUb, Programmer's Guide: Basic OS 

NAME 
taskDelay( ) - delay a task from executing 

SYNOPSIS 
ftMm tHkDelay (Ucb) 

!At Uab J /* aumber of Uc:U to del.a:r i:.aak *I 

DESCRtPTION 
This routine causes the calling task to relinquish the CPU for the duration 
specified (in ticks). This is commonly referred-.to as °'anual rescheduling,; 
but it -is also useful when waiting for some external condition that dbes not 
have an interrupt associated with it. 

RETURNS 
OK, or ERROR if called from interrupt level. 

SEE ALSO 
taskLib 

NAME 
taskOptionsSet( ) - change task options 

SYNOPSIS 
ftUUI taMOptiandet: (Ud, ..U, ...optiou) 

iDt tU, /* t:aak m */ 

iDt ..u, /* -.Jc, 1 - ok to change thi• bit */ 

!At ...clptiaasJ /* DMI optiau */ 

DESCRIPTION 

.. .. .) 

This routine changes the execution options of a task. The only options that 
are alterable after task creation are the following: 1 
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VX_ UNBREAKABLE - do not allow debugging 

See the definitions in u.sk.Lib.h. 

RETURNS 
O~ or ERROR if the task ID is invalid. 

SEE ALSO 
tasldlb, taskOptionsGet() 

NAME 
taskOptionsGet( ) - examine task options 

SYNOPSIS 
ftUU8 uakOpticxulGet (tid, pOpt.ioa.a) 

int ildJ /* tuk ID */ 
int •p0ptioa.a1 /* tuk•• opt.ions */ 

DESCRIPTION 
This routine gets the current execution options of the specified task. Bits in 
the options argument may be set to indicate the following modes: 

VX _UNBREAKABLE - do not allow debugging 

VX FP TASK - execute with coprocessor support 

VX STDIO - execute with standard 1/0 support 

See the definitions in tasklib.h. 

RETUR.NS 
O~ or ERROR if the task ID is invalid. 

:ii~> SEE ALSO 
task.Lib, taskOptionsSet() 
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NAME 
task.Regs Get( ) - get a task's registers from the TCB 

SYNOPSIS 
~ taeJca.g.a.t (t.id, )1119p) 

int. t.idJ /* taak ID */ 

llllG_811!' •pa.gs, /* put. regiRe&" ~- boar. */ 

DESCRIPTION 

NOTE 

This routine gathers task information kept in the TCB. It copies the contents 
of the .task's registers to the register structure pRegs. 

This routine only works well if the task is known to be in a stable, not­
running state. Self-examination, for instance, is ill advised, as results are 
unpredictable. 

RETURNI 
OK, or ERROR if the task ID is invalid. 

SEE AL$0 
taslcLib, taskSuspend( ), taskRegsSet() 

NAME 
taskRegsSet( ) - set a task's registers 

SYNOPS!S 
ftA!'US t: .. klloeg.S•t. (tid, paega) 

int. tidJ /* t&•k ID */ 
DCl_llft *p1tieg91 /* v-t, re;iat.er content.• froa here */ 

DESCRIPTION 
This routine loads a specified register set pRegs into a specified task's TCB. 

NOTE 
This routine only works well if the task is known not to be in the ready state. 
Suspending the task before changing the register set is recommended. 
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RETURNS 
OK, or ERROR if the task ID is invalid. 

SEE AUO 
taskUb, taskSuspend( ), taskRegsGet() 

NAME 
taskName( ) - get the name associated with a task ID 

SYNOPSIS 
claar *t••kllw (tid) 

ilat tid1 /* ID.of 1:aak vboM n-. ia to be found*/ 

DESCRIPTION 
This routine returns a pointer to the name of a task of specified ID, if it has a 
name; otherwise it returns NULL. 

RETURNS 
A pointer to the task name, or NULL if the task ID is invalid. 

SEEAUO 
taskUb 

NAME .. '. 
taskNameTold( )-look up the taSk.ID associated With a'task nathe: -_ -. ·'' .·. ,,_ --, 

SYNOPSIS 
la~ t••kll•i:fold (llllil9.) 

daar • .._, /* 1:aak ~ to. look 1ip */ 

DESCRIPTION 
This routine returns the ID of the task matching a specified name. Referenc­
ing a task in this way is inefficient, since it involves a search of the task list. 

RETURNS 
The task ID, or ERROR if the task is not found. 
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bsl<Lib 

NAME 
taskldVerify( ) - verify the existence of a task 

SYNOPSIS 
ftUUS t:askidVerify (t.id) 

int. t.id7 /* task ID */ 

DESCRIPTION 

Libraries (1) taskLib 

This routine verifies the existence of a specified task by validating the speci­
fied ID as a task ID. 

RETURNS 
OK, or ERROR if the task ID is invalid. 

SEE ALSO 
tasklib, obJVerify( ) 

·:··-- ;;· . .-·· ... .-:.:;.;· ..... :.: 

NAME 
taskldSelf( ) - get the task ID of a running ta§k 

SYNOPSIS 
int. t.aakidllelf ( ) 

DESCRIPTION 
This routine gets the task ID of the.calling task.. The,,task ID,will bein~d if 
called at interrupt level. 

RETURNS 
The task ID of the calling task. 

SEE ALSO 
task Lib 
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NAME 
taskldDefault( ) - set the default task ID 

SYNOPSIS 
iat UalcldDefauU (tid) 

iat tU1 /* user •uwlied taaJc m1 if o, return defau.lt •/ 

DESCRIPTION 
This routine maintains a global default task ID. This ID is used by libraries 
that want to allow a task ID argument to take on a default value if the user 
did not explidtly supply one. 

If tid is not zero (i.e., the user did specify a task ID), the default ID is set to 
that value, and that value is returned. If tid is zero (i.e., the user did not 
specify a task ID}, the default ID is not changed and its value is returned. 
Thus the value returned is always the last task ID the user specified. 

RETURNS 
Most recent non-zero task ID. 

SEE ALSO 
taskLib, dbglib, Programmer's Guide: Debugging 

NAME 
tasklsReady( ) - check if a task is ready to run 

SYNOPSIS· 
mocx. t:.ukideady (tid) 

int tidJ /* taak ID */ 

DESCRIPTION 
This routine tests the status field of a task to determine if it is ready to run. 

RETURNS 
TRUE if the task is ready, otherwise FALSE. 

SEE AL$0 
tasllib 
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tasklsSuspended( ) - check if a task is suspended 

SYNOPSIS 
80CI. u.kI•IWlpeaded (Ucl) 

iat UdJ /* t.a8k :m */ 

DESCRIPTION 

Ubrarles (1) taskLib 

This routine tests the status field of a task to determine if it is suspended. 

RETURNS 
TRUE if the task is suspended, otherwise FALSE. 

SEE ALSO 
taskLib 

NAME 
taskTc'b( ) - get the task control block for a task ID 

SYNOPSIS 
1flm_2.'Cll *tukS'c:b (Ud) 

iat UdJ /* t.a8k ID */ 

DESCRIPTION 
This routine returns a pointer to the task control block (TCB) for a specified 
task. Although all task state information is contained in the TCB, users must 
not modify it directly. To change registers, for instance, use taskRegsSet( ) 
and taskRegsGet( ). 

RETURNS 
A pointer to a WIND_ TCB, or NULL if the task ID is invalid. 

SEE ALSO 
taskLib 
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NAME 
taskldListGet( ) - get a list of active task IDs 

SYNOPSIS 
i.D(': i:aaJlI.u.J.8tQet: ( idLillt I ......... ) 

iat idLi•t[) J /* arr&J' of t:uk U. to be filled ill */ 
i.Dt mada8UJ /* mu: t:uks <1dLift> CD MCI dat:e */ 

DESCRIPTION 
This routine provides the calling task with a list of all active tasks. An 
unsorted list of task IDs for no more than maxTasks tasks is put into idList. 

WARN IN~ 
Kernel rescheduling is disabled with taskLock() while tasks are filled into 
the idList. There is no guarantee that all the tasks are valid or that no new 
tasks have been created by the time this routine returns. 

RETURNS 
The number of tasks put into the ID list. 

SEE ALSO 
tasklib 

NAME 
. taskln/oGet( ) - get inforination abol:lt a task 

SYNOPSIS 
llD:l.'U8 taakillfoGet. (t.icl, pl'&ilkDe8C) 

i.Dt tidJ /* ID of taak for mich to get info */ 
'Dlllt_DUC *pTukDe8CJ . /* t.aM de11Criptor to be fillecl iD */ 

DESCRIPTION 

1 - 436 

This routine fills in a specified task descriptor (TASK_ DESC) for a. specified 
task. The information in the task descriptor is, for the most part, a copy of 
information kept in the WIND_TCB. The TASK_DESC is useful for com­
mon information and avoids dealing directly with the unwieldy 
WIND TCB. 
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NOTE 
Examination of WIND_ TCBs should be restricted to dehugging aids. 

RETURNS 
OK, or ERROR if the task ID is invalid. 

SEE ALSO 
tasklib 

NAME 
taskStatusString( ) - get a task's status as a string 

SYNOPSIS 
ftB'U8 ta.kStat.wiSt.ring (t.id, pat.ring) 

int. t.id1 /* task t.o got. •t.ri.ng for *I 
char *p8t.ring1 /* where t.o r.t.urn st.ring */ 

DESCRIPTION 
For a specified tas~ this routine deciphers the WIND task status-word in the·:-.-. 
TCB and copies the appropriate string to pString. 

EXAMPLE 
-> ta.k8tat.wi8t.ring (t.askm'-'roid ("shell") , :xx-.alloc ( 10) ) 1 

new •Jllbol "xx" lllllcs.d t.o •Jllbol t.abl.e. 

Yalu. - 0 - OxO 
-> pt"int.f ("8hell stat.ua • <'8>\n".:; XX) . 

shell •tat.u• • <BADY> 

Yalu. - 2 - Ox2 

RETURNS · -. ~, 
OK, or ERROR if the task ID is invalid. 

SEE ALSO 
tasllib 
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NAME 
taskVarLib - task variables support library 

SYNOPSIS 
taskVarlnit() - initialize the task variables facility 
taskVarAdd( ) - add a task variable to a task 
taskVarDelete( ) - remove a task variable from a task 
taskVarGet( ) - get the value of a task variable 
taskVarSet( ) - set the value of a task variable 
taskVarlnfo<.. ) - get a list of task variables of a task 

ftU"US taakVarIRi.t () 
ftU"US t:aakVarAdd (tid, pVar) 
llTA1'U8 t:aakVarDel.ete (tid, pVar) 
int taakV&rOft (tid, pVar) 
lft'U'U8 t:aakVara.t (tid, pVar, .Uue) 
i.Rt taakVarillfo (tid, YarLiat:, aaxYans) 

DESCRIPTION 

NOTE 

Vx960 provides a facility called "task variables," which allows 4-byte vari­
ables to be added to a task's context, and the variables' values to be switched 
each time a task switch occurs to or from the calling task. Typically, several 
tasks declare the same variable (4-byte memory location) as a task variable 
and treat that memory location as their own private variable. For example, 
this facility can be used when a routine must be spawned more than once as 
several simultaneous tasks. 

The routines taskVarAdd() and taskVarDelete( ) are used to add or delete a 
task variable. The routines taskVarGet( ) and taskVarSet( ) are used to get 
or set the value of a task variable. 

If you are using task variables in a task delete hook (see taskHookLib), refer 
to the manual entry for taskVarlnit( ) for warnings on proper usage. 

SEE ALSO 
taskHookLib, Programmer's Guide: 'Basic OS 
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NAME 
taskVarlnit() - initialize the task variables facility 

SYNOPSIS 
ftUUI tukVarirdt () 

DESCRIPTION 
This routine initializes the task variables facility. It installs task switch and 
delete hooks used for implementing task variables. If taskVarlnit() is not 
called explicitly, taskVarAdd( ) will call it automatically when the first task 
variable is added. 

After the first invocation of this routine, subsequent invocations have no 
effect. 

WARNIN~ 

Order dependencies in task delete hooks often involve task variables. If a 
facility uses task variables and has a task delete hook that expects to use 
those task variables, the facility's delete hook must run before the task vari­
ables' delete hook. Otherwise, the task variables will be deleted by the time 
the facility's delete hook runs. 

Vx960 is careful to run the delete hooks in reverse of the order in which they 
were installed. Any facility that has a delete hook that will use task vari­
ables can guarantee proper ordering by calling taskVarlnit( ) before adding 
its own delete hook. 

Note that this is not an issue in normal use of task variables. The issue only 
arises when adding another task delete hook that uses task variables. 

RETURNS 
OK, or ERROR if the task switch/delete hooks could not be installed. 

SEE ALSO 
taskVarlib 
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NAME 
taskVarAdd( ) - add a task variable to a task 

SYNOPSIS 
num i:aMVarMll (t14, pYar) 

bt t:J.•1 /* ID of t:uk t:o U.. Mii .arJ.Ule */ 
bt '*pVar1 /* poi.lat.er t:o ftrilllt1e t:o lie .wit:ollecl for t:uk */ 

DESCRIPTION 
This routine adds a specified variable pVar (4-byte memory location) to a 
specified task's context. After calling this routine, the variable will be 
private to the task. The task can access and modify the variable, but the 
modifications will not appear to other tasks, and other tasks' modifications 
to that variable will not affect the value seen by the task. This is accom­
plished by saving and restoring the variable's initial value each time a task 
switch occurs to or from the calling task. 

This facility can be used· when a routine is to be spawned repeatedly as 
several independent tasks. Although each task will have its own stack, and 
thus separate stack variables, they will all share the same static and global 
variables. To make a variable not shareable, the routine can call 
taskVarAdd( ) to make .a separate copy of the variable for each task, but all 
at the same physical address. 

Note that task variables increase the task switch time to and from the tasks 
that own them. Therefore, it is desirable to· limit the number· of task vari­
ables that a task uses;-"An=·efficient use·of task variables is to have·a single 
task variable.that is:.a-.pointer-to a dynam.ically allocate,d structur,e containing 
the task's private data}· ~-' ·• · · · 

EXAMPLE . P!XA'.\ ., :· · -; 

1 ·"° 

Assume that three,kfentmaltbuoo:J;were!spaWt\ed.with a routine-called 0pera­
t0r ().They use thi!!Stiiickire,-OP.:GLOBAL for:all variables·that are specific 
to a particular incamatiolrof: the task. The following code fragirient ·shows 
how this is set up: : 

°"-™ •opGlobal.1 /* poiatar to cperator t:uk'• glolNal Yariabl.e• * 

operator: ( opllua) 

bt op11Ua1 /* ...._. of t.hi• operator t:uk * 

{ 

if (t:ukVarW (0, (lat *)r.opGlabal) I• Olt) 

{ 

prilat.Err c•aperator\d.1 call, t t.aakVarW opQlobal \Jl .. , aplhm), 
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Libraries {1) taskVarLib 

tHklupcld (0) J 

} 

if ((opQlobal • (Ol'_GLOUI. *) •Uoa (•iseof (OiP_GIWA!·))) - WU.) 

{ 

} 

RETURNS 

pdat.Srr c•operatar\d1 aan't -uoa opQlaM1\Ja., opa.) J 

t:aak&alapcld (0) J 

} 

OK, or ERROR if memory is insufficient for the task variable descriptor. 

SEE ALSO 
taslc.Varlib, taskVarDelete( ), taskVarGet( ), taskVarSet( ) 

NAME 
taskVar'Delete( ) - remove a task variable from a task 

SYNOPSIS 
ftU'US t:aakVarDel.ete (tid, pVar) 

lat tidJ /* ID of t:aak ..mo.. variable u to be remoWld */ 
!Dt *pVarJ /* po!Dter to t:aak variable to be rw>ved */ 

DESCRIPTION 
This routine removes a specified task variable (pVar) from the specified 
task's context. The private value of that variable is lost. 

RETURNS 
OK, or ERROR if the task variable does not exist for the specified task. 

SEE ALSO 
taslc.Varlib, taskVarAdd( ), taskVarGet( ), taskVarSet( ) 
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NAME 
taskVatGet( ) - get the value of a task variable 

SYNOPSIS 
iDt t.ukVU'Get (tid, pVar) 

iDt tidJ /* JD of t:uk --. t:uk nrlabl.e u to lie nt.rieftd •/ 
iDt *pVarJ /* poiDter to t:uk ..n..ble */ 

DESCRIPTION 
This routine returns the private value of a task variable for a specified task. 
The specified task is usually not the calling tas~ which can get its private 
value by directly accessing the variable. This routine is provided primarily 
for debugging purposes. 

RETURNS 
The private value of the task variable, or ERROR if the task is not found or it 
does not own the task variable. 

SEE ALSO 
taskVarLib, taskVarAdd( ), taskVarDelete( ), taskVarSet( ) 

NAME 
taskVarSet( ) - set the value of a ~ask variable 

SYNOPSIS 
STU'US t.aakVars.t (~id,:-;pVar, value) · .... , 

iDt tid.1 /* JD of t:uk vboH tuk Tari.able :·U to 'M ·aet */ 
int *pVar1 /* poiDter to t.allk Yarj,able to be·Mt for tlU.8 t:uk */ 
iDt ....iu.1 /* .., . .,alue of i;uk. Yariabl• •/ 

DESCRIPTION 
This routine sets the private value of the task variable for a specified task. 
The specified task is usually not the calling tas~ which can se~ its private 
value by directly modifying the variable. This routine is provided primarily 
for debugging purposes. 

RETURNS 
O~ or ERROR if the task is not found or it does not own the task variable. 
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SEE ALSO 
taskVarlib, taskVarAdd( }, taskVarDelete( ), taskVmGet() 

NAME 
taskVarlnfo(. ) - get a list of task variables of a task 

SYNOPSIS 
int. t&akVarinfo (t.id, YU'Liat., .axYara) 

int. t.idJ /* ID of ta9k -..0.. t.aaJc Yariable is to be ..t. */ 
nu:_vu varLiat.() 1 /* array of ta9k nriabl.• ..s.sr.. ... to be filled in •/ 
!At. maxVara1 /* mi.ma variabl.ea yad.J.at. can ace-= llate •/ 

DESCRIPTION 
This routine provides the calling task with a list of all of the task variables-of . 
a specified task. The unsorted array of task variables is copied to varList. 

CAVEATS 
Kernel rescheduling is disabled with taskLock( ) wl:y.le task variables are 
looked up. There is no guarantee that all t]:\e task variables ~are.still v.alid.'"Dr'''··'"''; :~ ~ ·, 
that no new task variables have been created by the time this routine 
returns. 

RETURNS 
The number of tasks variables in the list. 

SEE ALSO 
taskVarlib 
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NAME 
telnetlib - telnet library 

SYNOPSIS 
telnetlnit( ) - initialize the telnet daemon 
telnetd( ) - Vx960 telnet daemon 

VOID t.elnetiait. () 

VOID t.elnetd () 

DESCRIPTION 
This library provides a remote login facility for Vx960. It uses the ARP A tel­
net protocol to enable users on remote systems to log into Vx960. 

The telnet daemon, telnetd( ), accepts remote telnet login requests and 
causes the shell's input and output to be redirected to the remote user. The 
telnet daemon is started by calling telnetlnit( ); if INCLUDE_ TELNET is 
defined in configAll.h, it is called from the root task, usrRoot( ), in 
usrConfig.c. 

Internally, the telnet daemon provides a tty-like interface to the remote user 
through the use of the Vx960 pseudo-terminal driver, ptyDrv. 

SEE ALSO 
ptyDrv, rloglib, UNIX documentation for telnet, telnetd, and pty 

NAME 
i~ telnetlnit( ) - initialize the telnet daemon 

SYNOPSIS 
VOID t.el.aet.Iait. () 

DESCRIPTION 
· This routine initializes the telnet facility, which supports remote login to the 
Vx960 shell via the ARPA telnet protocol. It creates a pty device and spawns 
the telnet daemon. If INCLUDE_ TELNET is defined in configAll.h, it is 
called from the root task, usrRoot( ), in usrConfig.c, before any system tries 
to log into this Vx960 system via telnet. 
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libraries (1) , telnetLib 

RETURNS 
NIA 

SEE ALSO 
telnet Lib 

NAME 
telnetd() - Vx960 telnet daemon 

SYNOPSIS 
VOID tel.net.d () 

DESCRIPTION 
This routine enables remote users to log into Vx960 over the network via the 
ARPA telnet protocol. It is spawned by telnetlnit( ), which should be called 
by usrRoot( ) at boot time. 

Remote telnet requests will cause stdin, stdout, and stderr to be stolen away 
from the console. When the remote user disconnects, stdin, stdout, and stderr 
are restored, and the shell is restarted. 

The telnet daemon requires the existence of a pseudo-terminal device, which 
is created by telnetlnit( ) before telnetd( ) is spawned. The telnetd( ) routine 
creates two additional processes, telnetlnTask and telnetOutTask, whenever a 
remote user is logged in. These processes exit when the remote connection 
is terminated. 

RETURNS 
NIA 

SEE ALSO 
telnet Lib 
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NAME 
ticklib - clock tick support library 

SYNOPSIS 
tickAnnounce( )- announce a clock tick to the kernel 
tickSet() - set the value of the kernel's tick counter 
tickGet( ) - get the value of the kernel's tick counter 

VOID ticlrJUmounce () 
VOID tickSet (tic:Jc.) 
ULONQ ticlcGet () 

DESCRIPTION 
This library is the interface to the Vx960 kernel routines that announce a 
clock tick to the kernel, that get the current time in ticks, and that set the 
current time in ticks. 

Kernel facilities that rely on clock ticks . include taskDelay( ), wdStart( ), 
kernelTimeslice( ), and. semaphore timeouts. In each case, the specified 
timeout is relative to the current time, also referred to as "time to fire." 
Relative timeouts are-not. 'affeded by calls to tickSet( ), which only changes 
absolute time. The routines· tickSet() and tickGet() keep track of absolute 
time in isolation from the rest of the kernel 

Time-of-day clocks or other auxiliary time bases are preferable for lengthy 
. timeouts of days or rriore.;·The accuracy· of such time bases is greater, and 
. some external time bases-~ven'. calibrate themselves from time to time. 

SEE ALSO 
kernelLib, taskLib, semLib;'WdLib:?Rrdgrammer's,Guided~asic OS 

NAME 
tickAnnounce( )- annoim.ceaclock tick to the kernel 

SYNOPSIS 
VOID tickAna.ounce () 
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libraries (1) tickLib 

DESCRIPTION 
Titls routine informs the kernel of the passing of time. It should be called 
from an i..."lterrupt k'Tvice routi...1.e that is connected to the system clock. The 
most common frequencies are 60Hz or lOOHz. Frequencies in excess of 
600Hz are an inefficient use of processor power because the system will 
spend most of its time advancing the clock. By default. ustClock( ) in 
usrConfig calls this routine. 

RETURNS 
NIA 

SEE ALSO 
tickLib, kemelLib, taskLib, semLib, wdLib, Programmer's Guide: 'Basic OS 

NAME 
tickSet( ) - set the value of the kernel's tick- counter -- --

SYNOPSIS 
VOID tickSet (ticb) 

ULOllCil tick•' I• MW t1- in ticb • / 

DESCRIPTION 
This routine sets the internal tick counter to a specified value in ticks. The 
new count will be reflected by tickGet(.-),-but will not change·-any .delay 
fields or timeouts selected for any mskS.5 For.example;;ifatask·is"delayed for· 
ten ticks; and this routine is called foad:v.4ince-thrie;:the-delayedtask will still -
be delayed until ten tickAnnounce(:)'Calls-:l}a:Ve·been'.made. '- -· ,, ~ · ., · 

RETURNS .. , .. _ ~~'.!·1yi:· 

NIA 

SEE ALSO 
tickLib, tickGet(), tickAnnounce( );:;,-:, · ·--
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NAME 
tickGet( )- get the value of the kernel's tick counter 

SYNOPSIS 
tJLCllJQ tickaet. ( ) 

DESCRIPTION 
This routine returns the current value of the tick counter. This value is set to 
zero at startup, incremented by tickAnnounce( ), and can be changed using 
tickSet( ). 

RETURNS 
The most recent tickSet( ) value plus the number of tickAnnounce( ) calls 
since. 

SEE ALSO 
tickLib, tickSet( ), tickAnnounce() 
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Libraries Cl) timexLib 

NAME 
timexLib - execution timer facilities 

SYNOPSIS 
timexlnit( ) - include the execution timer library 
timexClear( ) - clear the list of function calls to be timed 
timexFunc( ) - specify functions to be timed 
timexHelp( ) - display synopsis of execution timer facilities 
timex( ) - time a single execution of a function or functions 
timexN( )- time repeated executions of a function or group of functions 
timexPost( ) - specify functions to be called after timing 
timexPre( ) - specify functions to be called prior to timing 
timexShow( )- display the list of function calls to be timed 

VOID timaxinit () 

VOID t.imaxClear () 

VOID timaxl"UDC: (i, func, U'91, arv2, arg3, arv'' argS, arv6, arv7, arg&) 

VOID timaxBalp () 

VOID timex (func:, arv1, arv2, arv3, &rCJ', argS, arg6, arVJ, arv•> 

VOID timed (func, argl, arv2, arv3, arg,, argS, arg6, arv7, arv•> 

VOID timexl'ollt (i, func, arvl, arv2, arg3, arg4, arvS, arv6, arv7, arg&) 

VOID t.imexPre (i, func, arvl, arg2, arvJ, arg,, argS, ~' arg7, argl) 

VOID t.imexSbaw () 

DESCRIPTION 
This library contains routines for timing the execution of programs, indivi­
dual functions, and groups of functions. The Vx960 system clock is used as 
a time base. Functions that have a short execution time relative to this time 
base can be called repeatedly to establish an average execution time with an 
acceptable percentage of error. 

Up to four functions can be specified to be timed as a group.· Additionally, 
sets of up to four functions can be specified as pre- or post-timing functions, 
to be executed before and after the timed functions. The routines 
timexPre( ) and timexPost( ) are used to specify the pre- and post-timing 
functions, while timexFunc( ) specifies the functions to be timed. 

The routine timex( ) is used to time a single execution of a functions or 
group of functions. If called with no arguments, timex( ) uses the functions 
in the lists created by calls to timexPre( ), timexPost( ), and timexFunc( ). If 
called with arguments, timex( ) times the function specified, instead of the 
previous list. The routine timexN() works in the same manner as timex() 
except that it iterates the function calls to be timed. 
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EXAMPLES 

NOTE 

The routine timex( ) can be used to obtain the execution time of a single rou­
tine: 

-> u..x ll7F\IDC, .,Argl, .,Arg2, ••• 

The· routine timexN() calls a function repeatedly until a 2% or better toler­
ance is obtained: 

-> U..Xll ayf'uDc, .,arg1, .,arg2, ••• 

The routines timexPre( ), timexPost(, ), and timexFunc( ) are used to specify a 
list of functions to be executed as a group: 

-> t!JaexPr. O, ayPreFuncl, pnArvl, preArg2, 
-> t.imexPre 1, ayPrePunc2, pnAl:'gl, preArg2, 

-> t.imaxl'unc 0, myf'\lncl, ayArgl, ayArg2, 

-> t!Jaexrunc l, ayFunc2, ayArgl, ayArg2 , ••• 

-> U..xl'\mc 2, llJf'unc3, ayArgl, ayArg2, ••• 

-> u .. xPoat 0, ayPoatrunc, pot1t&rgl, po.t;Arg2, 

The list is executed by calling timex( ) or timexN( ) without arguments: 

-> U..x 
or 

-> U..Xll 

In this example, myPreFuncl and myPreFunc2 are called with their respective 
arguments. myFunc1, myFunc2, and myFuni.3 are then called in sequence and 
timed~ If timexN() was used, the sequence is called repeatedly until a 2% or 
better error tolerance is achieved. Finally,· myPostFunc is called with its argu­
ments. The timing results are reported: after all post-timing functions are 
called. - · 

The timings measure the execution time of the routine body, without the 
usual subroutine entry and exit cOde (usually LINK, UNLINK, and RTS 
instructions). Also, the time reqUired to set up the arguments and call the_ 
routines is not included in the reported times. This is_ because these timing. 
routines automatically calibrate themselves by timing the invocation of a 
null routine, and thereafter subtracting that constant overhead. 

SEE ALSO 
spy Lib 
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Libraries (1) timexLib 

NAME 
timexlnit( ) - include the execution timer library 

SYNOPSIS 
VOID t.1-zinit. () 

DESCRIPTION 
This null routine is provided so that timexLib can be linked in. If 
INCLUDE_TIMEX is defined in configAll.h, it is called by the root tas~ 
usrRoot( ), in usrConfig.c. 

RETURNS 
NIA 

SEE ALSO 
timexlib 

NAME 
timexClear( ) - clear the list of function calls to be timed 

SYNOPSIS 
'VOID t.imexClear ( ) 

DESCRIPTION 
This routine clears the current list of functions to be timed. 

RETURNS 
NIA 

SEE ALSO 
timexlib 
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NAME 
timexFunc( ) - specify functions to be timed 

SYNOPSIS 
VOID u .. xrunc (i, 

int 11 
PUllCP'1'll fUDCJ 

iat uv11 
int uv21 
int arvl1 
int arv'' 
iat. arv!il 
int. ~· int. arf/11 

int arvll 

fuac:, arv1, aq2, argl, arv4, arvs, azv', Bf17, art8> 
/* faction umber ill liat (0 •• 3) */ 
/* faction to be .wed (WU. if to be dalet.ed) */ 
/* fint. of up to I .-r- aall .. with faction */ 

DESCRIPTION 
This routine adds or deletes functions in the list of functions to be timed as a 
group by calls to timex( ) or timexN( ). Up to four functions can be included 
in the list. The argument i specifies the function's position in the sequence 
of execution (0, 1, 2, or 3). A function is deleted by specifying its sequence 
number i and null for the function argument June. 

RETURNS 
NIA 

SEE ALSO 
timexUb 

NAME 
timexHelp( ) - display synopsis of execution timer facilities 

SYNOPSIS 
VOID t.iJMxBelp () 

DESCRIPTION 
This routine displays the following summary of the available execution 
timer functions: 
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timullelp 
timu 
t.t.exlr 

t.1-xelear 
tiaaaxl'uac: 

t.1-xPre 
tW.X.0.t 
tieexSbaw 

llot:u1 

( func, [ arp ••• JJ 
[ fUDC! :[ arp ••• JJ 

i,func,[arga ••• J 
i,func,[arga ••• J 
i,fuac,[arga ••• J 

Libraries (1) timexLib 

Prilat t1aU liat.. 
'l'im9 a •illtr1- execut.iaa. 

'l!!M npeeted esecu••-=· 
Clear all fUDCt:.iau. 
Add t.1-d fuaat.icm Dmber i (0,1,2,3). 
Add pre-idaing functiaa mmbar i. 
Add pa.t.-ilai.D4f fuACt.ioa Dmber i. 
..... all fuDct.iou to be aalle4. 

1) t..t.exlr() will repaat. aall• ..augb ~ to gK 

t..i.ain.g accur.cy to approximately 2 t. 
2) .I. •ingle function can be •pecifiecl with timex() ud t.iaulr()' 

ol:', .W.tipl• funct.iona can be pre-Mt. with t..U..xl"wM:(). 
3) Up to 4 funct.iou can be pre-Mt with t..U..xrunc () , 

t.1-xPre () , ucl t.m.x.o.t. () , i ·•., 1 in the range 0 - 3. 
4) t.1-xPre() ud t..U..xPoR() allow locking/unlocking, or 

rai•ing/lawering priority befon/a.fter tiaing. 

RETURNS 
N/A 

SEE ALSO 
timexlib 

NAME 
timex( ) - time a single execution of a function or functions 

SYNOPSIS 
VOID t.W.x < fUAC, argl, uv2, arg3, arv4, arg5, uv&, art'7, uva > 

PUl1CPft fUDCJ /* fuact.iaa to t.iM (apt;ioDal) */ 
iat. arglJ /* arga with Wic::la to call functiaa (optianal) ., 

iAt. arg2J 

iat. &rg3J 
iat. arv'J 
iat. aq51 
int. arv'I 
int. 

~· iat. arvlJ 
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DESCRIPTION 
This routine times a single execution of a specified function with up to eight 
of the function's arguments. If no function is specified, it times the execu­
tion of the current list of functions to be timed, which is created using 
timexFunc( ), timexPre( ), and timexPost( ). If tima( ) is executed with a 
function argument, the entire current list is replaced with the single speci­
fied function. 

When execution is complete, tima( ) displays the execution time. If the exe­
cution was so fast relative to the clock rate that the time is meaningless 
(error > 50%), a warning message is printed instead. In such cases, use 
timexN( ). 

RETURNS 
NIA 

SEE ALSO 
timexLib, timexFunc( ) 

NAME 
timexN( ) - time repeated executions of a function or group of functions 

SYNOPSIS 
'VOID ti.JlllUClf (func, argl, arg2, Q'93, arg4, argS, arp, arg7, arg8) 

PUllCP'1'R fUDCJ /* funct;ion to tJ... (optioDal) . */ 
int. arglJ /* fint. of up to 8 par- t.o' call funqt.ion vit:h */ 
int. arg2J 

int. 
int. 
int. 
int. 
int. 
int. 

arg3; 

argo&, 
UVSI 
arv61 

arg'11 

argl; 

" > .. 

DESCRIPTION 

1 - 454 

This routine times the execution of the current list of functions to be timed 
in the same manner as timex( ); however, the list of functions is called a vari­
able number of times until sufficient resolution is achieved to establish the 
time with an error less than 2%. (Since each iteration of the list may be meas­
ured to a resolution of +I - 1 clock tick,. repetitive timings decrease this error 
to 1 IN ticks, where N is the number of repetitions.) 
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RETURNS 
NIA 

SEE ALSO 

, .:·. LlbrarleS (1) •.. · timexLib ·. · 

timexlib, timexFunc( ), timex() 

NAME 
timexPost( ) - specify functions to be called after timing 

SYNOPSIS 
VOID t1-xPoat (i, 

int i1 

nJllCPD func1 

int argl1 

int arg21 

int arg31 

ht arg-61 

ht arv51 
ht arv'I 
int arg11 

int arv81 

DESCRIPTION 

f'llDC, ar;1, arg2, uvJ, arv.a, arvs, arg6, arv1, arva> 
/* function nmber in liat (0 •• 3) */ 
/* function to be lllLlded. (MULL if to be delet.ecl) */ 

/* fint of up to I par-. to c&l.1 fUDCt.ioa vi.th */ 

This routine adds or deletes functions ::in'. the: list·-of ·.functions to- be ·called. 
immediately following the tiffied functions~:""'~A mmmm:nmf four.:functk>~:E> ;-, : 
may be included. Up to eight argumen.ts:mayoo:passedtoearih:funrtionri"S'-;-rn~•.1 ··_, ••. 

RETURNS 1· ., 

NIA 

SEE ALSO 
timexlib 
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NAME 
timexPre( ) - specify functions to be called prior to timing 

SYNOPSIS 
VOID t:~ (i, func, aql, aq2, aql, aqt, aqS, arv' 1 aq'1, ar:'fl) 

ilat: 1, /* fuaat:ioa amber ila 11-t: (0 •• 3) •/ 
ftDICP1'll fUDCJ /* fuct:ioa to be ..... (mt.I. if to be deJ.etM) */ 
ilat: arg11 /* fint: of up to I par.- to call fuaot:ioa vit:k */ 
ilat: arg21 

ilat: arg31 
ilat: arg41 

iat: arv51 
iat: arv'I 
ilat: arv11 
ilat: arga, 

DESCRIPTION 
This routine adds or deletes functions in the list of functions to be called 
immediately prior to the timed functions. A maximum of four functions 
may be included. Up to eight arguments may be passed to each function. 

RETURNS 
NIA 

SEE ALSO 
timexLib 

NAME 
timexShow( )-display the list of function calls to be timed 

SYNOPSIS 
VOID t:W.:dbcw () 

DESCRIPTION 
This routine displays the current list of function calls to be timed. These lists 
are created by calls to timexPre( ), timexFunc( ), and timexPost( ). 
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RETURNS 
NIA 

SU ALSO 
timexLib 
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NAME 
trcLib - stack trace library 

SYNOPSIS 
trcStack( ) - print trace of function calls from stack 
trcArgCntSet( ) - change the number of arguments printed by trcStack( ) 

VOID traltack (pltega.t:, pdatatn) 
uurr32 trcArgentset ( cnt) 

DESCRIPTION 
This module provides a routine, trcStack( ), which traces a stack given the 
current frame pointer, stack pointer, and instruction pointer. The resulting 
stack trace lists the nested routine calls and their arguments. 

This module provides the low-level stack trace facility. A higher-level sym­
bolic stack trace, implemented on top of this facility, is provided by the rou­
tine tt( ) in dbgLib. 

SEE ALSO 
"Debugging'', dbgLib, tt( ) 

NAME. . . . 
trcStack() - print tra<ie·ofifuri~Q.oq.'caUscfrOm·stack · 

SYNOPSIS ,.,,.,,.,,.~'f~~(;i~;:; . ·' ., · 
YOID .. .;.._ .. _.,._;. •·(-........rnT~~---"•-'~-0"~~-·• .:~:. - ' 

.... ""9""4M.iA ...-.--~~~···IJ:-.s - . .._ .......... 1!', .-.... -. 

UQ_Bn •pbgs.t, .. ~/.'*_:.pohter t:o tuJt!;-9 ,r.giat:er. Mt: */ 
PUatCP'1'll - priatatn1 :'/.-··~lu·:tchrint •l.ngle lunct"iaa c::all ·•1 

DESCRIPTION . -

1-~ 

This routine provida.the.Jow .. }eyel..stack- trace«function.:. (A higher-level 
symbolic stack trace;:l}uilt oi:r tdp of this is provided by:·uie routine tt( ) ln 
dbgLib.) A list of the;.nested routine calls that are on the stack "is printed. 
Only the last routine's parameters are shown since arguments are passed in 
registers, not on the stack with gcc960. 

The stack being traced should be quiescent. A void tracing your own stack. 
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Libraries (1) trcLib 

PRINT ROUTINE 
In order to allow symbolic or other alternative printout formats, the call to 
this routine includes the "printRtn'' pa_Tameter, which is a routine to be 
called at each nesting level to print out the routine name and its arguments. 
This routine should be declared as follows: 

VOID prin~ (oall.Mn, rtDMn, DUV91 UV-) 

11182.'ll *oallAdn1 /* ..wr. .. &cm WJ.cla rcM&iM - c:allecl * 
int. rt:DAdr•1 

int. DU'V•I 
int. *UV•I 

/* ..wr... of rouUM oalled * 
/* number of arv-u in call * 
/* point.er to ~u * 

If a NULL printRtn is specified, a default routine will be used which just 
prints out the call address, function address, and arguments as hex values. 

CAVEAT 
In order to do the trace, some assumptions are made. In general, the trace 
will work for all C language routines, and asembly language routines. How­
ever, routines written in other languages, strange entries into routines, or 
tasks with corrupted stacks, can make the trace very confused. Also, all 
parameters are assumed to be 32-bit quantities, so structures passed as 
parameters will be displayed as some number of integers. 

SEE ALSO 
trcLib, tt(2) 

NAME ... -... 
. trcArgCntSet( )-change the numberhf4irgU.ment5 pririted'\;1y'ircStaekH· •-.:~-~"'*''.-~;;,,·_,,, 

SYNOPSIS 
Uift32 t:.rcA.rgCnu.t. (mat) 

Ulft32 /* Yalue to set count. to */ 

DESCRIPTION 
This routine changes the default number of arguments printed out per func­
tion call. Note that this only affects the last routine found on the stack since 
arguments are not passed on the stack with gcc960. 

RETURNS 
Previous argument count. 
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SEE ALSO 
trcLib 
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.. Ubrarles (1) ty Lib 

NAME 
tyLib - tty driver support library 

SYNOPSIS 
tyDevlnit( ) - initialize the tty device descriptor 
tyAbortFuncSet( ) - set the abort function 
tyAbortSet( ) - change the abort character 
tyBackspaceSet( ) - change the backspace character 
tyDeleteLineSet( ) - change the line-delete character 
tyEOFSet( ) - change the end-of-file character 
tyMonitor'ITapSet( ) - change the trap-to-monitor character 
tyloctl( ) - handle device control requests 
tyl\Wte( ) - do a task-level write for a tty device 
tyRead( ) - do a task-level read for a tty device 
tyITx( ) - interrupt-level output 
tyIRd( ) - interrupt level input 

ftU'US tyDevinit ~' rdllufliae, vrta&fSiH, tx&t.artup) 

VOD> tyAborU'unc:Set. (func) 
VOD> tyAbort:.Sft (ah) 

VOD> t.~pac:eSet (c!a) 

VOD> tyDeletet h=&et (ab) 

VOD> tyllOHet (ch) 

VOD> t.yMonitor'h'apflet: (c!a) 

ftM'm tyioctl. (P'fYDeY, r.ciu-t, UV) 
iat tprite (~, lauffer, u,te.) 
iat tyRNd (pl'JDev, lauffer, mxbyte•) 

ftUUS tyih (P'fYDeY, pCbar) 

SD1'U& tyiad (p~, i.Dcbar) 

DESCRIPTION 
This library provides routines used to implement drivers for serial devices. 
It provides all necessary device-independent functions of a normal serial 
channel, including: 

- ring buffering of input and output 

- rawmode 

- optional line mode with backspace and line-delete functions 

- optional processing of X-on/X-off 

- optional REfURN /LINEFEED conversion 
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- optional echoing of input characters 

- optional stripping of the parity bit from 8-bit input 

- optional special characters for shell abort and system restart 

Most of the routines in this library are called only by device drivers. Func­
tions that normally might be called by an application or interactive user are 
the routines to set special characters, ty ... Set( ). 

USE IN SERIAL DEVICE DRIVERS 
Each device that uses tyLib is described by a data structure of type TY_ DEV. 
This structure begins with an I/ 0 system device header so that it can be 
added directly to the 1/0 system's device list. A driver calls tylJevlnit() to 
initialize a TY_ DEV structure for a specific device and then calls 
iosDevAdd( ) to add the device to the II 0 system. 

The call to tylJevlnit( ) takes three parameters: the pointer to the TY_ DEV 
structure to initialize, the desired size of the read and write ring buffers, and 
the address of a transmitter start-up routine. This routine will be called 
when characters are added for output and the transmitter is idle. 

Thereafter, the driver can call the following routines to perform the usual 
device functions: 

tyRead( ) - user read request to get characters that have been input 

tymit.e( ) - user write request to put characters to be output 

tyloctl( ) - user I/ 0 control request 

tyIRd( ) - interrupt-level routine to deliver an input character 

tyITx( ) - interrupt..;level routine to get the next output _character 

Thus, tyRead( ), tyWrit.e( ), and tyloctl( ) are called from the drivers read, 
write, and I/0 control. functions. The routines tyIRd() and~-tym(:) ,are~' , · -~ 
called fr9m tl~e driv.eP.s4.0temipt~~;lkspt>~;;10-~eceive-~d1triiitsmtf.•"'efve"111 
interrupts, respectiVelyrn; _.: - - ' ' . . 

Examples of using·:tyLil~'in a driver can be found:in:-any of the tyCoDrv 
drivers in the target directories. · · · 

TIY OPTIONS 

1 - 462 

Tty devices have a full range of options that affect the behavior of the dev­
ice. These options are Selected by setting bits in the device option word 
using the FIOSETOPfIONS function in the ioctl() routine (see the section 
1/0 CONTROL FUNCTIONS). The following is a list of available options. 
The options are defined in the header file ioLib.h. 

OPT_LINE - Selects line mode. A tty device operates in one of two 
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OPT_ECHO 

OPT_CRMOD 

OPT_TANDEM 

OPT_7_BIT 

OPT_MON_TRAP 
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Ubrarles (1) tyLib 

modes: 
raw mode (unbuffered) or line mode. Raw mode is 
the default. In raw mode, each byte of input from the 
device is immediately available to readers, and the 
input is not modified except as directed by other 
options below. In line mode, input &om the device is 
not available to readers until a NEWLINE character is 
received, and the input may be modified by back­
space, line-delete, and end-of-file special characters. 

- Causes all input characters to be echoed to the output 
of the same channel. This is done simply by putting 
incoming characters in the output ring as well as the 
input ring. If the output ring is full, the echoing is 
lost without affecting the input. 

- C language conventions use the NEWLINE character 
as the line terminator on both input and output. Most 
terminals, however, supply a RETURN character 
when the return key is hit, and require both a 
RETURN and a LINEFEED character to advance the · · ., 
output line. This option enables the appropriate 
translation: NEWLINEs are substituted for · input 1 ' · ' 

RETURN characters, and NEWLINEs in; the output' · .. 
file are automatically turned into a RETURN-
LINEFEED sequence. · 

- Causes the driver to generate and respond to the spe-
cial flow control characters "Q and "Sin what:-is.corrt-"-;, .. ~~--·': · 
monly known as X-on/X-off protocol·.-: R-es:eipt''t>f a0"S .: ·· ·· '/ ·" 
input character will suspend output tp that channel. ' . , 
Subsequent receipt of a "Q will resume:.t1:1e:outpuk- -. .. ·i 

Also, when the Vx960 input buffer is· almosi:full~;a "S' ~;,;/; la: 
will be output to signal the other 'siae '·to 'su'$pendJ. ~iz.:;11a1 
transmission~. When the input buffeils alm0sfempfy:· · .: -: 
a "Q will be output to signal .the other side to:resume··- ":! :.~· 
transmission. '· · ' 

- Strips the most significant bit from all bftes input ·. 
from the device. 

- Enables the special monitor trap character, by default 
"X. When this character is received and this option is 
enabled, Vx960 will trap to the ROM resident monitor 
program. Note that this is quite drastic. All normal 
Vx960 functioning is suspended, and the computer 
system is entirely controlled by the monitor. 
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OPT_ABORT 

Depending on the particular monitor, it may or may 
not be possible to restart Vx960 &om the point of 
interruption. The default monitor trap character can 
be changed by calling tyM011itm'J.TapSet( ). 

- Enables the special shell abort character, by default 
"C. When this character is received and this option is 
enabled, the Vx960 shell is restarted. This is useful for 
freeing a shell stuck in an unfriendly routine, such as 
one caught in an infinite loop or one that has taken an 
unavailable semaphore. For more information see the 
"Shell" chapter of the Programmer's Guide. 

OPT_TERMINAL - This is not a separate option bit. It is the value of the 
option word with all the above bits set. 

OPT_RAW - This is not a separate option bit. It is the value of the 
option word with none of the above bits set. 

110 CONTROL FUNCTIONS 

1-~ 

The tty devices respond to the following ioctl( ) functions. The functions 
are defined in the header ioLib.h. 

FIOGETNAME - Gets the file name of the fd and copies it to the buffer 
referenced to by nameBuf. 

•tat:ua • iocU (fcl, FIOQl'EllUm:, ••-9uf)J 

This function is common to all fds for all devices. 

FIOSETOPTIONS, FIOOPTIONS 
- Sets the device option word to the specified argu­

ment. For example, the call: 

•tat:u • iocU (fd, FIOOft'Icm&, OPl'_'l'aMIJIAL)J 

•tat:u • iocU (fcl, FI08n'Oft'Im8, OPr_n:mmrAL) 1 

enables all the tty options described above, putting 
the device in a "normal" terminal mode. If the line 
protocol (OPT_ LINE) is changed, the input buffer is 
flushed. The various options are described in iolib.h. 

FIOGETOPTIONS - Returns the current device option word: 

apUcma • iocU (fd, Floc-.lW'l'I0.)1 

FIONREAD 

Intel 

- Copies to nBytesUnread the number of bytes available 
to be read in the device's input buffer: 

•tat:u • iooU (fcl, rimmDD, ~> 1 
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FIONWRITE 

FIOFLUSH 

FIOWFLUSH 

FIORFLUSH 

FIOCANCEL 

Ubrarles c1) · tyLib 

In line mode (OPT_LINE set), the FIONREAD func­
tion actually returns the number of characters avail­
able plus the number of lines in the buffer. Tnus, if 
five lines of just NEWLINEs were in the input buffer, 
it would return the value 10 (5 characters+ 5 lines). 

- Copies to nBytes the number of bytes queued to be 
output in the device's output buffer: 

atatu • ioctl (fd, PlcmMalB, bllftu)I 

- Discards all the bytes currently in both the input and 
the output buffers: 

atatu • ioct.1 (fd, FICIPLUllB)J 

- Discards all the bytes currently in the output buffer: 

•tatu • ioct.1 ( fd, FIONr'LUSll) 1 

- Discards all the bytes currently in the input buffers: 

•tatu • ioct.1 (fd, FIOU'LIJlll) 1 

- Cancels a read or write. A task blocked on a read 
may have previously started a watchdog routine to 
time out the read. The watchdog would use this call 
on the appropriate fd: 

atatu • ioctl (fd, FI~)I 

FIOBAUDRATE - Sets the baud rate of the device to the specified argu-

FIOISATTY 

ment. For example, the call: 

•tatu • ioct.l (fd, FICl8ADDIUUS, HOO) 1 

Sets the device to operate at 9600 baud. This request 
has no meaning on a pseudo tenninal. 

- Returns TRUE for a tty device: 

atatu - ioct.1 (fd,. FIOillAl"ft)' 

FIOPROTOHOOK - Adds a protocol hook function to be called for each 
input character. pfunction is a pointer to the protocol 
hook routine which takes two arguments of type int 
and re~ms values of type STATUS (TRUE or FALSE). 
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The first argument passed is set by the user via 
FIOPROTOARG function. The second argument is 
the input character. If no further processing of the 
character is required by the calling routine (the input 
routine of the driver), the protocol hook routine 
pf unction should return TRUE. Otherwise, it should 
return FALSE: 

•tat.ua • ioat1 (fcl, PionD'l'cmoal, pPuac:ltioa) I 

FIOPROTOARG - Sets the first argument to be passed to the protocol 
hook routine set by FIOPROTOHOOK function: 

FIOBUFSET 

stat.us• ioctl (fd, Fionol'OAaCil, aq)J 

- Chan.ges the size of the receive-side buffer to size: 

stat.us • ioctl (fd, PIClmW'ICl', ab•) J 

Any other ioctl( .) request will return an error, and set the status to 
S _ioLib _UNKNOWN REQUEST. 

INCLUDE FILE 
tyLib.h 

SEE ALSO 
ioLib, iosLib, tyCoDrv, Pr,ogrammer's Guide: JIO System 

NAME 
tyDevlnit() - initialize the tty d~vice descriptor 

SYNOPSIS 
81'M'US t.yDevinit. (pTyl)W, c.rdBufSiae;: VrtBufSbe, t.x&t.art.up) 

'l'Y_DICV_ID pTyl>eVJ /'! point.er t.o·t.y de\tice duc:ript.or */ 

int. 
int. 

PUJifCPTR 

rdBufSiHJ 
wrt.BufSise J 

t.xst.artup J 

/* t.o be initialised */ 
/* required read buffer sis• in byt.es */ 
/* required vrit.e buffer •iH in bytes *I 
/* device t.rauait. st.art.up rout.i.n.e *I 

DESCRIPTION 
This routine initializes a tty device descriptor according to the specified 
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parameters. The initialization includes allocating read and write buffers of 
the specified sizes from the memory pool, and initializing their respective 
buffer descriptors. The semaphores are initia!iz_.:ad and t..1le write semaphore 
is given to enable writers. Also, the transmitter start-up routine pointer is 
set to the specified routine. All other fields in the descriptor are zeroed. 

This routine should be called only by serial drivers. 

RETURNS 
OK, or ERROR if there is not enough memory to allocate data structures. 

SEE ALSO 
tyLib 

NAME 
tyAbortFuncSet( ) - set the abort function 

SYNOPSIS 
VOID tyAbortPunc8et (fuac:) 

ftDICPnl fUACJ /* function to aall 'Wbell abort char U reaei...S */ 

DESCRIPTION -- .. 
This routine sets the function that will be called when the abort character is 
received .on a tty. There is only one global abort function, used for any tty 
on which OPT ABORT is enabled;:< Wheri • th"ffabort• character ··is .. received 
from a tty with OPT ....:ABORT"set, ~fundiqn.·spe&fed-infu1w Will re ealled,- -. 
with no parameters, from interrupt.leveb,__; F':~-:."TI':'·'·'"'·=, 

Setting an abort function of NULb~li~e-~la1:>orofunctiori. · .,,,., · ·' 

RETURNS :· .. :,,..,~:: ,·;_::.. -

NIA 

SEE ALSO 
tyLib, tyAbortSet( ) 
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NAME 
tyA'bortSe'l( )- change the abort character 

SYNOPSIS 
vom t:rAbot:Uet (ah) 

a1aa.r ch1 /* cbMrllai:er to be .-. t:M Mort chanote&" *I 

DESCRIPTION 
This routine sets the abort character to ch. The default abort character is AC. 

Typing the abort character to any device whose OPT_ ABORT option is set 
will cause the shell task to be killed and restarted. Note that the character 
set by this routine applies to all devices whose handlers use the standard tty 
package tyLib. 

RETURNS 
NIA 

SEE ALSO 
tyLib, tyAbortFuncSe'l( ) 

NAME 
tyBackspaceSe'l( ) - change the backspace character 

SYNOPSIS 
VOID tyllackapace&et (ch) 

-char ch1 (* char.ct..r to b! . .-. the bAckapace cb&ract:er •I 

DESCRIP'FION 

1 - 464 

This routine sets the backspace character to ch~ The default backspace char­
acter is AH .. 

Typing the backspace character to any device operating in line protocol 
mode (OPT_LINE set) will cause the previous character typed to be deleted, 
up to the beginning of the current line. Note that the character set by this 
routine applies to all devices whose handlers use the standard tty package 
tyLib. 
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RETURNS 
NIA 

SEE ALSO 
tyLib 

NAME 
tyDeleteLineSet( )- change the line-delete character 

SYNOPSIS 
VOID ~yDelet.aX,iHSet (ch) 

char c:b1 /* char~ t:o be -- t.he line-del.U char~ */ 

DESCRIPTION 
This routine sets the line-delete character to ch. The default line-delete char­
acter is AU. 

Typing the delete character to any device operating in line protocol mode 
(OPT_LINE set) will cause all characters in the current line to be deleted. 
Note that the character set by this routine applies to all devices whose 
handlers use the standard tty package tyLib. 

RETURNS 
NIA 

SEE ALSO 
tyLib 

NAME 
tyEOFSet( )- change the end-of-file character 

SYNOPSIS 
VOID ~ymrs.t: (ch) 

char ch7 /*char~ t:o be...- the eof char~*/ 

DESCRIPTION 
This routine sets the EOF character to ch. The default EOF character is "D. 
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Typing the EOF character to any device operating in line protocol mode 
(OPT_LINE set) will cause no character to be entered in the current line, but 
will cause the current line to be terminated (thus without a newline charac­
ter). The line is made available to reading tasks. Thus, if the EOF character 
is the first character input on a line, a line length of zero characters is 
returned to the reader. This is the standard end-of-file indication on a read 
call. Note that the EOF character set by this routine will apply to all devices 
whose handlers use the standard tty package tyLib. 

RETURNS 
NIA 

SEE ALSO 
tyLib 

NAME 
tyMonitorTrapSet(, ) - change the trap-to-monitor character 

SYNOPSIS 
'VOID ~yMoni~ (ch) 

daar ah1 /* cbaracAr to.,. .... ~ mait:or trmp character*/ 

DESCRIPTION .. 
This routine sets the trap-tO-monitor character to ch. The default trap-to-· 
monitor character is AX. 

Typing the tra~to-monitOr character . · to · any device · · who~ 
017f_MON_TRAP l)pti<>_n is .se~ will ca~se the .. :resident ROM monitor to be 
entered, if one is:pr.eSent.i, Once<tne ~OMtmomtor is :entered, the'norinal···c.-. 

· Vx960 multitasking'System is halt~d. --· .. 

Note that the trap-to-monitor charac;:ter set by this routine will apply to all 
devices whose handlers use the standard tty package tyLib. Also not~. that 
not all systems have a.monjtor trap .available. · · ' 

RETURNS 
NIA 

SEE ALSO 
tyLib 
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NAME 
tyloctl( ) - handle device control requests 

SYNOPSIS 
ftUUI tr1oaU ~, nquMt, aa:v> 

n_mv_m prron, /* J101Dter to .. icie to~ •I 
iat. nqu.ellt 1 /* nquut. aad9 *I 

*I 

DESCRIPTION 

IUGS 

This routine handles ioctl( ) requests for tty devices. The II 0 control func­
tions for tty devices are described in the manual entry for tyLib. 

· In line-protocol mode (OPT_ LINE option set), the FIONREAD function 
actually returns the number of characters available plus the number of lines 
in the buffer. Thus if five lines consisting of just NEWLINES were in the 
input buffer, the. FIONREAD function would return the value ten (five char­
acters +five lines). 

RETURNS 
OK or ERROR. 

SEE ALSO 
tyLib 

NAME 
tyWrite() - do a task-level write for a tty device 

SYNOPSIS 
iat. tJWrit:a (~, buffer, Dbftes) 

n_mv_ID pZJDn'J /* )IOiat.er to .S..iae.•t.ruct.ure •/ 
alaar *buffer1 /* buffer of elate to 'IA:'it:a •/ 

iat. Dbft:a•J /• DUlllber of bft:a• ia buffer •/ 

DESCRIPTION 
This routine handles the task-level portion of the tty handlers write func­
tion. 
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R.ETURNS 
The number of bytes actually written to the device. 

SEE ALSO 
tylib 

NAME 
ty&ad( )- do a task-level read for a tty.device 

SYNOPSIS 
iDt tya..d (pTyDev, buffer, ~•) 

n_DSV_ID pt'yl>nJ /* dnice to r-.d */ 
char *l:luf fer1 /* l:luf fer to r-.d into *I 
ht maxbfte•J /* au:Jam lea¢h of rud */ 

DESCRIPTION 
This routine handles the task-level portion of the tty handler's read function. 
It reads up to maxbytes available bytes into the buffer. 

This routine should only be called from serial device drivers. 

RETURNS 
The number of bytes actually read into the buffer. 

SEE ALSO 
tyLib 

NAME 
tyITx() - interrupt-level output 

SYNOPSIS 
STAro8 tyITx (pTyDev, pChar) 

n_DSV_ID pTyl>eY1 /* pointer to ttr device clescriptor •/ 
char *pCharJ ,. ptr where to put cbar.cter t.o be output •/ 

DESCRIPTION 

1 - 472 

This routine gets a single character to be output to a device. It looks at the 
ring buffer for pTyIJev and gives the caller the next available character, if 
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there is one. The character to be output is copied to pChar. 

RETURNS 
OK if there are more characters to send, or ERROR if there are no more char­
acters. 

SEE ALSO 
tyLib 

NAME 
tyIR.d( ) - interrupt level input 

SYNOPSIS 
Sn:t'm trIM (p'l'JDlw, iDchar) 

ft_DSV_ID pt'yl>oYJ /* point.er to tty deTioe deecriptor */ 

char inchar 1 /* character ru4 *I 

DESCRIPTION 
This routine handles interrupt-level character input for tty devices. A device 
driver calls this routine when it has received a character. This routine adds 
the character to the ring buffer for the specified device, and gives a sema­
phore if a task is waiting for it. 

This routine also handles all the special characters, as specified in the option 
word for the device, such as X-on, X-off, NEWLINE, or backspace. 

RETURNS 
OK, or ERROR if the ring buffer is full. 

SEE ALSO 
tyLib 
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NAME 
usrConfig - user-defined system configuration module 

SYNOPSIS 
usrlnit( ) - user-defined system initializ.ation routine 
usrRoot( ) - the root task 
us'tClock( ) - user-defined system clock interrupt routine 
usrScsiConfig( )- configure a SCSI peripheral (example) 

VOID uarinit (at.artType) 
VOID uaraoot () 
VOID uazC1ock () 

ftHUI uadcaiCallfig () 

DESCRIPTION 
This is the Intel-supplied configuration module for Vx960. It contains the 
root task, the primary system initialization routine, the network initializa­
tion routine, and the dock interrupt routine. 

The include file config.h includes a number of system-dependent parame­
ters used in this file. 

INCLUDE FILE 
config.h 

SEE ALSO 
Programmer's Guide: Getting Started; Cross-~lopment 

NAME 
usrlnit( ) - user-defined system initialization routine · 

SYNOPSIS 
VOID urinit (at.artType) 

iat at.artType, 

DESCRIPTION 
This is the first C code executed after the system boots. This routine is 
called by the assembly language start-up routine syslnit( ) which is in the 
sysALib module of the target-specific directory. It is called with interrupts 
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locked out. The kernel is not multitasking at this point. 

This routine starts by clearing BSS, so all variables are initialized to O as per 
the C specification. It then initializes the hardware by calling sysHwinit( ), 
sets up the interrupt/exception vectors, and starts kernel multitasking with 
usrRoot() as the root task. 

RETURNS 
NIA 

SEE ALSO 
usrConfig, kemell..ib 

NAME 
usrRoot( ) - the root task 

SYNOPSIS 
VOID urRoot. () 

DESCRIPTION 
This is the first task to run under the :nuiltitasking kemeL: It performs all 
final initialization and then starts other task.S. . -, 

It initializes the II 0 system, installs -drivers, creates devices, and sets up the 
network, efc., as necessary for t~i-.particufar, oonfigura~ion. :·nc may ~a1s0. c· .. '· 

create and load the system' symboi:tablerHI ~e1 is:to:o}}etmduJfect·.::: If thay ·: · · · 
then load and spaWll additional ta'Sks.~riee:-~d~f'ln/the.•..detau·lt ... configura- -·:·.-· ... 
tion, it simply initializes the Vx960:Shell.l sinmly ;.~~;_:_ •: ··'"' ~ :\~:~ './ .. -.. 

RETURNS 
NIA 

SEE ALSO 
usrConfig 
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NAME 
usrClock( ) - user-defined system clock interrupt routine 

SYNOPSIS 
VOID uazeloak () 

DESCRIPTION 
This routine is called at interrupt level on each clOck. interrupt. It is installed 
by usrRoot( ) with a sysClkConnect( ) call. It calls all the other packages 
that need to know about clock ticks, including the kernel itself. 

If the application needs anything to happen at the system clock interrupt 
level, it can be added to this routine. 

RETURNS 
NIA 

SEE ALSO 
usrConfig 

NAME 
usrScsiConftg( )- configure a SCSI peripheral (example) 

SYNOPSIS 
nuus usrScdConfig () 

DESCRIPTION 

1 - 476 

This routine is an example of how to declare a SCSl peripheral configu.ra­
tion. You must edit this routine to reflect the actual configuration of your 
SCSI bus. · 

. . 
If you are just getting started, you can test your hardware configuration by 
defining SCSI_AUTO_CONFIG in config.~ which will probe the bus and 
display all devices found. No device should have the same SCSI bus ID as 
your Vx960 SCSI port (default= 7), or the same as any other device. Check 
for proper bus termination. 

As an aid to debugging, either of the variables scsiDebug or scsilntsDebug Can 
be set to TRUE (1). When the hardware is working, be sure to undefine 
SCSI_AUTO_CONFIG. Of course, you must rework the rest of this routine 
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to conform to your own hardware, as well as associated partitioning and file 
system mappings. 

In this exampie, there are two disk drives on the bus, an 80-Mbyte Winches­
ter disk (10=2, LUN=O) and a 1.2-Mbyte 5.2.5" floppy drive (ID=3, LUN=l). 
The floppy is actually interfaced via an OMfI 3500 universal SCSI-to-floppy 
adapter. 

The Winchester disk is divided into two 32-Mbyte partitions and a third par­
tition with the remainder of the disk. The first partition is initialized as a 
dosFs device. The second and third partitions are initialized as rtllFs dev­
ices, each with 256 directory entries. 

It is recommended that the first partition (BLK _DEV) on a block device be a 
dosFs device, if the intention is eventually to boot Vx960 from the device. 
This will simplify the task considerably. 

The floppy, since it is a removable medium device, is allowed to have only a 
single partition, and dosFs is the file system of choice for this device, since it 
facilitates media compatibility with IBM PC machines. 

While the Winchester configuration is fairly straightforward, the floppy 
setup in this example is a bit intricate. Note that the scsiPhysDevCreate( ) 
call is issued twice. The first time is merely to get a "handle" to pass to the 
scsiModeSelect() function, since the default media type is sometimes inap­
propriate (in the case of generic SCSI-to-floppy cards). After the hardware is 
correctly configured, the handle is discarded via the scsiPhyslJevDelete( ) 
call, after which a second scsiPhyslJevCreate( ) call correctly configures the 
peripheral. (Before the scsiModeSelect() call, the configuration information 
was incorrect.) Also note that following the scsiBlklJevCreat:e( ) call, the 
correct values for sectorsPerTrack and nHeads must be set via the 
scsiBlklJevlnit() call. This is necessary for IBM PC compatibility. 

The last parameter to the dosFslJevlnU() call is a pointer to a 
005_ VOL_CONFIG structure. By specifying NULL, you are asking 
dosFslJevlnit() to read this information off the disk in the drive. This may 
fail if no disk is present or if the disk has no valid dosFs directory. Should 
this be the case; you can use the dosFsMkfs( ) command to create a new 
directory on a disk. This routine uses default parameters (see dosFsLib) that 
may not be suitable for your application, in which case you should use 
dosFslJevlnit() with a pointer to a valid DOS_VOL_CONFIG structure that 
you have created and initialized. If dosFslJevlnit() is used, a disklnit( ) call 
should be made to write a new directory on the disk; if the disk is blank or 
disposable. 
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NOTE 
The variable pSbdFloppy is global to allow the above calls to be made from 
the Vx960 shell, i.e.: 

-> dollPllNkf• • lfdJJr, pAdl'~ 

If a disk is new, use diskFormat(_ ) to format it. 

RETURNS 
OK or ERROR. 

SEE ALSO 
usrConfig, Programmer's Guide: 1/0 System, Local File Systems 
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NAME 
usrLib - user interface subroutine library 

SYNOPSIS 
help( ) - print a synopsis of selected routines 
netHelp( ) - print a synopsis of network routines 
bootChange()-changethebootline 
periodRMn( )- call a function periodically 
period( ) - spawn a task to call a function periodically 
repeatRun( )- call a function repeatedly 
repeat( ) - spawn a task to call a function repeatedly 
sp( ) - spawn a task with default parameters 
checkStack( ) - print a summary of each task's stack usage 
i( ) - print a summary of each task's TCB 
ts( ) - suspend a task 
tr( ) - resume a task 
td( ) - delete a task 
ti( ) - print complete information from a task's TCB 
version( )-print Vx960 version information 
m( ) - modify memory 
d( ) - display memory 
cd( ) - change the default directory 
pwd( )-print the current default directory 
copy() - copy in (or stdin) to out (or stdout) . 
copyStreams( )- copy from/to specified.streams: ; · · 
diskFormat( .) - format a disk , : 
disklnit() - initialize a file system on.a.block device .. : ... ,_ 
squeeze( ) - reclaim fragmented free::space'.op/arr=RT~:t-t' volyme 
ld( )- load object module into.memocyj--_1o?.debj~ct-!r.e<l1 'i.:o ,.,,...,::,..! ,.._ 
ls() - list the contents of a directory?::-{)··~~==~~?:"'_.,-,,,: __ ,},_,,~_:_: .'. 
ll() - do" a long listing of directory contents. ';, ~· i::.~~.:-".'.; .. 
lsOld( )- list the contents of an RT-11 dire¢tor}': .. · 0· .•· . .- · • · 

mkdir( ) - make a directory 
nndir( ) - remove a directory 
nn( ) - remove a file 
devs( ) - list all system-known devices 
lkup( ) - list global symbols 
lkAddr( ) - list symbols whose values are near a given value 
pfp( )- return the contents of register pfp (also sp, rip, r3-r15, g0-g14, fp) 
fpO( )- return the contents of register fpO (also fpl-3, 80960KB/SB only) 
pew( ) - return the contents of the PCW register 
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tcw( ) - return the contents of the TCW register 
acw() - return the contents of the ACW register 
m&gs( ) - modify registers 
printErrno( ) - print the definition of a specified error status value 
printLogo( ) - print the Vx960 logo 
logout( ) - log out of the Vx960 system 
h() - display (or set) shell histoiy 

VOID help () 

VOID neUelp () 

VOID boot"'•np () 
VOID perioclawa (IMC•, func, argl, arg2, arg3, arg4, argS, • • • 

int period (MC•, func, argl, arg2, argl, arg4, arg5, ••• 

VOID repeataun (n, fuac, argl, arg2, arg3, arv4, argS, ••• 

int npeat (n, func, argl, arg2, argl, argf, arg5, ••• 

i.Jlt 11P (fUDC, argl, argl 1 arg3, argf, aq!, arp, arg7 1 argl, argf) 

VOID cbeckaUck (t:asldf...c:>rI4) 

VOID i (t:uk--.orid) 

VOID t:a (t:a•JcKwOrid) 
VOID tr (t:as~Id) 

VOID U (t:askllWOrid) 

VOID ti (t:asldf...c>rid) 

VOID Yenioa () 
VOID a (Mr•) 

VOID 4 (lldn, morel•) 

nuu8 o4 (a-.) 
VOID plNd. () 

l'rU'U8 oapr (in, out) 

ll'D2.'UI oonlt.r.... (inrd, out:rd) 

ftM.'UI cliskl'omat (~) 

ftU'U8 clillkXnit (deYllama) 

ftNftM llqUIMH (clevlfame) 

l'rU'U8 lei (•JmS, DDAbort, ~> 
ftM.'UI ls (clirll_, doi.oa.g) 
ftM.'UI 11 (~) 
ftU'US l.ol.d (didtame) 

ftU'US mkdir (clidtame) 

ftU'UI mdJ.r (clirlfmM) 

ftM'UI Dl (fildama) 
VOID den () 

VOID lkup ( •ubat.r) 
VOID lJcA.iWr ( llddr) 

iat pfp (t:a.Jad) 

daUle fpO (taakicl) 
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int: paw (i:aaJcid) 

int: tar (t:ukld) 

int: llClll ( i:aaJcicl) 

ftUUS .a.v• (taalcM'-orld) 
'VOID prilat&rno ( errno) 

'VOID prilltLogo () 
'VOID logout: () 

'VOID la (siae) 

Libraries c1 > usrLib 

DESCRIPTION 
This library consists of routines meant to be executed from the Vx960 shell. 
It provides useful utilities for task monitoring and execution, system infor­
mation, symbol table management, etc. 

Many of the routines here are simply command-oriented interfaces to more 
general routines contained elsewhere in Vx960. Users should feel free to 
modify or extend this library. It may be preferable to customize capabilities 
by creating a new private library, using this one as a model, and appropri­
ately linking it into the system. 

Some routines here have optional parameters. If those parameters are zero, 
which is what the shell supplies if no argument is typed, default values are 
typically assumed. 

A number of the routines in this module take an optional task name or ID as 
an argument. If this argument is omitted or zero, the /1 current" task is used. 
The current task (or /1 default" task) is the last task referenced. usrLib uses 
taskldDefault( ) to set and get the last-referenced task ID, as do many other 
Vx960 routines. 

SEE ALSO 
Programmer's Guide: Shell, Debugging 

NAME 
help( ) - print a synopsis of selected routines 

SYNOPSIS 
'VOID belp () 

DESCRIPTION 
This command prints the following list of the calling sequences for com­
monly used routines, mostly contained in usrUb. 
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1 • "42 

help 
dbgllelp 
nfllllelp 
...U.lp 
•ftll9lp 
ti.-zRelp 
II. 
i 
u 
•P 

(ll) 

(tuk] 
bak 
M&",arp ••• 

Print ~- li•t 
Print delMlg M1p info 
Priat nf• Mlp info 
Priat ..wack Jaelp info 
Priat t:uk U.top' r Jaelp iafo 
Priat ~ u-r Jaelp info 
Priat (OC' mK) .-u la1ata&y 

au-arr of tub' 9:911 
CallplK4t info OD 'l'CI for t:aA 
.... a talc, pri•100, cipPO, •tk-20000 

ta.Jcapmm. nw,pri,apt:,at;Jc,adr,arga ••• lpMe a ta.k 
t:d U.k Delete • bak 

t• U.k au.pend a t:uk 
tr 
d 

• 

U.k 

[ edz' [ I DWOrd•) ) 

Mr 

aRega [ta•k] 

r3-r15, g()-91t [tuk) 
fpO-fpl (tuk) 
.-raioa 
1- "tUIV" (I "paaawd") 

vbamai. 
od "path" 
pm 

... _ • bak 

Display __,ET 
Moclifr -r 
Moclifr a t:uk'• regiaten iDterllCtiftl.y 
Display a regiatar of a ta.k (IOHOca "NraiOD) 
Display a floating poiat ngiatar of a talc (IOHODJ 
Priat Vx9'0 ftr•ion info, u4 boot line 
let UH&' llW ud ,,....... 

Priat UMr .... 

let ourrut working path 
Priat working path .... 

l• 
11 

List .S..icu 
c•pat:h"[,loag]] List ·ocmt:eata of dinat:o&y 

[ •pat:h"] ·List ooai;eab of dinat:o&y - loeg foamat 
"old","a.w• ctienge..,. of file 

oapy 

ld 
c•a•u,•aut"J CDpf iD·~ile to out file (0 - •i:d ia/out) 
(8Jm9 [ ,noabort )[I "a-." lJ l.a114 •td . iJa iDt0 . ...-orr 

lJaap ( • •ublltr" J 
lkAddr ..wr... 
c:rMck8tack (task] 

priDUrrao •alue 

period llec• I aclr I a&"p • • • 

n,edr,arga ••• 

diakPoa:mat .. ..,,ice. 
cliskillit "deYiae" 
squee•• "deYiae" 

Intel 

(•Jam • .ad SJllbol~;-'.i;o<t:abl.ea: · ~:-7~•·:~.-..~.~;, -~ , 
-1 • DOM, 0 • glalNih, 1 •.all)· · '; . 

List ~ ill sy.U. llJllbol. Ub1e ... '~-, ~ '."" . 
List: llJllbo1 t.eb1e •trl.eli ..... lllWre••t·.': -··' .. 
LiM;"~ atacJc ai.U .... ~ 
Print t.bie ._,of a.atatu8 Yalu 

-- t:Uk to call function periodicial.ly 
-- ta.k to call function D ti ... 

(0-ioreYer) 

roz:.at disk 
llliUali.. file •J'lltm aa disk 
11quee.. free •paoe on n-11 .S..iae 
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RETURNS 
NIA 

SEE ALSO 
usrLib 

NAME 

Libraries (1) usrLib 

netHelp( )- print a synopsis of network routines 

SYNOPSIS 
VOID n.Ual.p () 

DESCRIPTION 
This command prints a brief synopsis of network facilities that are typically 
called from the shell. 

"ho•tn..e", "iJMttaddr-" - add a bollt~t:o"'rea>tec:boet-~•J' 
"inetaddr" mu.et be in •tandard 

Int:ernet. addrell• fOEmat. e.g. "90~0.0.'" 

- print current remote boat ~· 
"de~", "bo.U-" ,protocol 

- creat:e an 1/0 deYioe to IK'ICJeU 

file• OD the specified botlt 
(protocol o-r.h, laftp) ,,, .. , ,. ·--" -

"de•taddr", "gat:allddr"--- cadd rout:e---to·"~,;.UJ;l~''.- =:.:-~-=-:;-.;; __ :..--".:.:co -:.·:; -' 

;. print curna.t rout:e t:eble .. --

"uar"[,"paHwd"j-' - specify the:u.er-Uliiii br 'Mhic:h:""-''i~\"-~-~ "~-

"bo•t" 

you will_ be known t:o _niiate.:;."--p.LeiilL!:.-:3 .. ~ 

hotat.a (and optioul _ puavord)~at.5~(;u:-ii:":..¥J-;;; 
, __ print the c:urnzit nllOt.e Il>:::':__:~g-i¢;i;_ ~~--.;:..:..•.:: .. -: 

- log in t:o __ ·a ~ botlt1 _____ ,__-1~ Le. :,,;.; .; _, 

"bollt" c:an be iMt: llddru• or~ 8.,:..,;;.; · ...,.,,_tl -'~ -' 

ifabaw ["iflUmle"] - shaw info about. net.work int.erfaoe-• ; - -

J.nieutatSbow 

tcp•tatahow 
udp8tat8how 
J.p.tauaow 
iClllpltaUbaw 

uptab8bow 

Rev: 29 Aug 91 

- llbaw all Internet. protocol ~-
- shaw •tatbt.ics for '1'CI' 

- shaw statistics for UDP 
- shaw stati•tics for IP 
- shaw •t.ati•tics for IatP 
- llbmt a lilt of known MP entrie• 
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~I -> bollt:Md ".an" t "f0.0.0.2" 
->net.Dever.ate "aan1", "aan", o 
-> 1- "fred" 

-> CICIPI' <-.m11/et:al..-1Nd /* OClpf file from~ "m&ra" * 
-> r109in "mars" /* rlogia w boei: ".are" * 

RETURNS 
NIA 

SEE ALSO 
usrLib 

NAME 
bootChange( ) - change the boot line 

SYNOPSIS 
VOID bootCha.nge () 

DESCRIPTION 
This routine is called to change the boot line used in the boot ROMs. This is 
especially useful during a remote login session. After changing the boot 
parameters, you can reboot the target with th~. reboot( ) command. Then 
terminate your login ( -. ) and remotely log in again. As soon as the system 
has rebooted, you will be logged in again. 

This routine stores the new boot line in non-volatile RAM, if the target has 
it. 

RETURNS 
NIA 

SEE ALSO 
usrLib 

1 - 484 Intel Rev: 29 Aug 91 



Ubrarles (1) usrLib 

NAME 
periodRun( )- call a function periodically 

SYNOPSIS 
VOID periodaun (HCa, fuDc, argl, arg2, arg3, arg4, argS, 

argfi, arg7 , argl) 

/* mmbor of lleooad• to de1ar bet::nem oall• */ 

/* fUDCt.J.aa t:o call npeai:edl~ *I 
int argl, arg2, argl1 /* arga to pua to func 

iat: arv•, arp, u-p, /* arg• to .PU• to func 

iat: arg7, argl 1 I* arv• u pass to f\IDCI 

*I 
*/ 
*/ 

DESCRIPTION 
This routine repeatedly calls a specified function, with up to eight of its 
arguments, delaying the specified number of seconds between calls. 

Normally, this routine is called only by period( ), which spawns it as a task. 

RETURNS 
NIA 

SEE ALSO 
usrLib, period( ) 

NAME 
period( ) - spawn a task to call a function periodically 

SYNOPSIS 
iat period (MC•, func:, argl, arg2, arvl, arv•, argS, 

up, arg7, arg8) 

iat HCSJ 

P'UllCP'Dl func: 1 

iat argl, arg2, argl1 
iat arg•, argS, arv'1 
iat arg7, argl1 

DESCRIPTION 

I* period (ill HOODd•) */ 
/* function to call */ 

/* arg• to pus to func */ 

/* arg• to .PU• to func */ 

/* arv• to pus to func: •/ 

This command spawns a task that will repeatedly call a specified function, 
with up to eight of its arguments, delaying the specified number of seconds 
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between calls. 

For example, to have i( ) display task information every 5 seconds, just type: 

-> period 5, i 

NOTE 
The task is spawned using the sp( ) routine. See the description of sp( ) for 
details about priority, options, stack size, and task ID. 

RETURNS 
A task ID, or ERROR if the task cannot be spawned. 

SEE ALSO 
usrlib, periodRun( ), sp( ) 

NAME 
repeatRun( )- call a function repeatedly 

SYNOPSIS 
YOID repeatJbm (n, func, argl, arg2, arg3, arv'' 1lr95, 

arp I U"g1 I ar'gl) 

int DJ /* t of t1-• to oall func: (0-forever) •/ 

nJlfCP'ft func1 /* function to call r.peat.clly */ 
int arvl, uv2, arvl1 /• arv• to pu• to func 

int UV'' argS, arg6.J."/* arga to pua to func 
-.~t ·arv1, arv•1 /* arv• to pu• to func 

DESCRIPTION ' ··---- · · ., -

*/ 

*I 
*/ 

This routine calls~a~~lunciitiw~~~nn~·llight<'of its:at-gu- · 
ments. If n is O;therouti~ iScalledehdlesstY,.:- + '."':~~:;::-;' · ., · 

- Normally, this routine is-call~d oruy by repeat(-), whichspawns·it as a task. 

RETURNS 
N/A 

SEE ALSO 
usrlib, repeat( ) 
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NAME 
repeat( ) - spawn a task to call a function repeatedly 

SYNOPSIS 
ht repeat (a, fulM:, argl, arg2, arg3, argf, argS, 

arg'I, argl) 
/* f of tiau to oal.1 fuDatioa (o-f0&'9Nr) */ 

/* fllDOU.cm to aa11 npeatedl:r •/ 
ht argl, arg2, &rg3J /* arg• to pu• to fUDC 
ht argf, arg5, arv6J /* arg• to pu• to fuac 
ht arg7, arglJ /* arg• to pu• to fuac 

*/ 
*/ 

*/ 

DESCRIPTION 

NOTE 

This command spawns a task that will call a specified function n times, with 
up to eight of its arguments. If n is 0, the routine will be called endlessly, or 
until the spawned task is deleted. 

The task is spawned using sp( ). Seethe description of sp( ) for details about 
priority, options, stack size, and task ID. 

RETURNS 
A task ID, or ERROR if the task cannot be spawned. 

SEE ALSO 
usrLib, repeatRun( ), sp( ) 

NAME 
sp( )- spawn a task with default paraiileters-. 

SYNOPSIS 
iat 11p (fuac, argl, arg2, argl; arg4i,,"arg5, arg6, arg7, ·arga, argt) 

PiJllCll'1'lt fUDCJ /* fuDctioa to call */ 
int argl, arg2, arglJ 
iat arg4, I arg5 I up J 

ht arg7, argl, arv9J 

Rev: 29 Aug 91 

/* puMCI to llp-eed t:uk *I 
/* puMCI to •pmned t:uk */ 
/* puMCI to 11pmmed t:.uk */ 
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DESCRIPTION 
This command spawns a specified function as a task with priority 100, the 
default options listed below, a 20000-byte stack, the highest task ID 
currently not used, and a default task name. 1be default options are: 

VX_FP _TASK - execute with floating point support 

VX_STDIO - execute with standard 1/0 support 

The task ID is displayed after the task is spawned. 

The default name assigned to the task is of the form "tn'' where n is an 
integer which increments as new tasks are spawned, e.g., tl, t2, t3, etc. 

This routine is a short form of the underlying taskSpawn() routine, con­
. venient for spawning tasks in which the default parameters are satisfactory. 
If the default parameters are unacceptable, taskSpawn( ) should be called 
directly. 

RETURNS 
A task ID, or ERROR if the task cannot be spawned. 

SEE ALSO 
usrLib, tasklib, taskSpawn() 

NAME 
checkStack( ) - print a summary of each task's stack usage 

SYNOPSIS 
VOID cMckatack (taaJcX ... Orid) 

int tuJcMIUMOrid1 /* t:aaJc DW or ta.sJc ID, 0 • aw.rise all */ 

DESCRIPTION 

1-481 

This command displays a summary of stack usage for a specified task, or for 
all tasks if no argument is given. The summary includes the total stack size 
(SIZE), the current number of stack bytes used (CUR), the maximum 
number of stack bytes used (HIGH), and the number of bytes never used at 
the top of the stack (MARGIN = SIZE - HIGH). For example: 

-> cMckSt.ack tabell 

!'ID SID ant la<al: MUQIJI 

Ubell _abel.1 23elc71 920I 832 3632 5576 
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The maximum stack usage is determined by scanning from the top of the 
stack for the first byte whose value is not Oxee. In Vx960, when a task is 
spawned, aU bytes of a task's stack are initialized to °"'-oe. 

DEFICIENCIES 
It is possible for a task to write beyond the end of its sta~ but not write 
into the last part of its stack, which will be undetected by checkStack( ). 

RETURNS 
NIA 

SEE ALSO 
usrLib, taskSpawn() 

NAME 
i( )- print a summary of each task's TCB 

SYNOPSIS 
VOID i (U.kllameOrid) 

iDt: t:asklluaeOridJ /'* U.k nw or task ID, O • suamarise all •/ 

DESCRIPTION 
This command displays a synopsis of all the tasks in the system. The ti( ) 
command provides more complete information on a specific task. 

EXAMPLE 
-> 1 

PC 

------- -------- ------- --- ------ ----- ------ ---- ----
~k -~ak 20fcb00 0 Rim 200c5fc 20fca6c 0 0 
u.ogftak _logTaak 20fb5b8 0 ..., 200c5fc 20fb520 0 0 
Ubell _u.11 20.fcac 1 -.DI 201dc90 20.f980 0 0 
Ulagind _rlogi.Dd 20f3f90 2 ..., 2038'U. 20f3db0 0 0 
t:'1'el.Mt.d _t:elDMd 201212, 2 l'IDID 2038'1' 2012070 0 0 

tlleHulc _net:~ 2017391 50 ...., 2038'1' 20f73t0 0 0 

Yalua • 57 • Oxlt • 
,,, 

CAVEAT 
This routine should be used only as a debugging aid, since the information 
is obsolete by the time it is displayed. 
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RETURNS 
NIA 

SEE ALSO 
usrLib, ti( ) 

NAME 
ts( ) - suspend a task 

SYNOPSIS 
YOID ta (tas,,.uieOrid) 

iDt taakJta..oridJ 

DESCRIPTION 

/* task ...-. or task ID */ 

This command suspends the execution of a specified task. It simply calls 
taskSuspend( ). 

RETURNS 
NIA 

SEE ALSO 
usrLib, tr(), taskSuspend() 

NAME 
tr() - resume a task 

SYNOPSIS 
YOID tr (tasklllllMOrid) 

int taakllameOridJ 

DESCRIPTION 

/* task ...... or task ID */ 

This command resumes the execution of a suspended task. It simply calls 
taskResume( ). · 

RETURNS 
NIA 
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SEE ALSO 
usrLib, ts( ), taskResunre( ) 

NAME 
td( ) - delete a task 

SYNOPSIS 
VOID td (t':uldl...o&-Id) 

int t.asklle-.OridJ 

DESCRIPTION 

Ubrarles (1) usrLib 

/* task _.. or task ID */ 

This command deletes a specified task. It simply calls taskDelete( ). 

RETURNS 
NIA 

SEE ALSO 
usrLib, taskDelete( ) 

NAME 
ti( ) - print complete information from a task's TCB 

SYNOPSIS 
VOID U (tas~Id) •• ~;OI~ • - . 

iat t:aakFem10rid1 /* t:aalt nw or tau ~f 0 • ue-clefault */ .. , --.· ····· :.:~==~·,:: 

DESCRIPTION 
This command prints the TCB contents, ·including !'E!gisters, for a specified ~-.. ;.~'.:..;g_-ir 
task. If taskNameOrld is omitted or zero; tne laStifask-referenced is··assumed; "; ! ·'~·= .i,_;;-.\-~i,< 

EXAMPLE 
The following shows the TCB contents for the shell task: 

-> u .. 
7•f2.0 50 ..., ~ 7ef5l0 0 0 
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•Ucks baM Ox7efUO -4 Ox7flb60 •iu Hal ldgla 7'7 

apUOD8s Ox7 

.argiD 1721 

VJ:_8UPSJlVI80ll _ MCDI: 'VJ: _IJll8UU:•BI,I! 

pfp1 

r' I 

rt • 

r12a 
g0 S 

g4 I 

g8 I 

gl21 
pews 
ip S 

Taus 

RETURNS 
NIA 

SEE ALSO 

7ef,50 •P I 7ef530 rips 
o. r5 • •••••••• ri • 

•••••••• rt • •••••••• r101 
aoso r131 •••••••• r1'1 

0 gl • 0 g2 S 

0 g5 S 0 gG I 

0 gt I 0 glOs 
0 gl31 7•f510 g1's 

cl86088ff acws 1102 Ullfs 
OxO pews OxO acws OxO 
Oz7ef2aO "t:llet.ftn" 

usrLib, Programmer's Guide: fJebugging 

NAME 

VJ:_aPillJC_flDl:ll. 

~ r3 S •••••••• 
•••••••• r7 • • ••••••• 
• ••••••• r111 7ef2a0 

•••••••• r1J1 . ....... 
7ef2a0 g3 S 31lbl 

fffffff f "' I ff 
0 glls 0 
0 fp S 7eHdO 

fOOlffll 

version( ) - print Vx960 version information 

SYNOPSIS 
'VOID version () 

DESCRIPTION 
This command prints the Vx960 version number, the date this copy of Vx960 
was made, and other pertinent information. 

EXAMPLE 
-> ..r•ioc 
VxHO (for lleurikaa BUO/VHO.) ••raioa 5.0.2 
lternel. S 1fDID Yenioll 2 • 0 • 

Made OD Tue J\ll 2 10s59s01 PDI' lttl. 
lloot lines 
ei(0,0)11Aras/u1r/"1W/oon.fig/blcv960/YX'Morka .-1,3.115.,.89 b-1,3.185.,. 
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' u-tupt 
•alua • 103 • Ox67 • 'g' 

-> 

RETURNS 
NIA 

SEE ALSO 
usrLib 

NAME 
m( ) - modify memory 

SYNOPSIS 
VOID m ( adra) 

char *adra1 

DESCRIPTION 

ubrartes c1 > usrLib 

/* addreH to chanqe */ 

This command prompts the user for modifications to memory, starting at 
the specified address. It prints each address and the current contents of that 
address, in turn. The user can respond in one of several ways: 

RETURN - Do not change this address, but continue, prompting at the next 
address. ·· 

number - Set the content of this address to number . 

. (dot) - Do not change this address, and quit. 

EOF _. - Do not change this address, and quit. 

All numbers entered and displayed are in hexadecimal. Memory is treated 
as 16-bit words. 

RETURNS 
NIA 

SEE ALSO 
usrLib, mRegs( ) 
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NAME 
d( ) - display memory 

SYNOPSIS 
VOID 4 ( Allr• I llWlml8) 

duu: *IMlnJ /* addre9• w 4iaplar •/ 
ht~, /* ...... of ..... w pciat1 if o, ... default•/ 

DESCRIPTION 
This command displays the contents of memory, starting at adrs. If adrs is 
omitted, d( ) displays the next memory bloc~ starting from where the last 
d( ) command completed. 

Memory is displayed in words. If nwords is zero or absent, the number of 
words displayed defaults to 64. If nwords is non-zero, that number of words 
is displayed and that number then becomes the default. The number of 
words d( ) displays is rounded up to the nearest number of full lines. 

RETURNS 
NIA 

SEE ALSO 
usrLib, m() 

NAME 
cd( ) - change the defi(qlhil1*nt~njh~~-u~t)m~;eo.?,y ;~-~~ ... :~.: '.' ,_; ;; < '' .. 

·~~ SYNOPSIS ...... . 
. ftUUI od (a-.) 

duu: ·~, ·· · 1• Mii 4irectOrr uiie *I: 

DESCRIPTION 

1. •9.t 

This command sets the default directory to name. The default directory is a 
device name, optionally followed by a director}' local to that device. 

To change to a different directory, specify one of the following: 

- an entire path name with a device name, possibly followed by a direc­
tory name. The entire path name will be changed. 

- a directory name starting with a - or I or $. The directory part of the 
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path, immediately after the device name, will be replaced with the 
new directory name. 

- a directory name to be appended to the current default directory. The 
directory name will be appended to the current default directory. 

An instance of" .. " indicates one level up in the directory tree. 

Note that when accessing a remote file system via TSh or ftp, the Vx960 net­
work device must already have been created using ~tDevCreate( ). 

EXAMPLES 
The following example changes the directory to device" /fdO/": 

->ad ·11d.or 

This example changes the directory to device "mars:" with the local direc­
tory "1eslie/vw'': · 

-> ad •..r•a-le•lie/YV" 

After the previous command, the following changes the directory to 
"mars:-leslie /vw I config': 

-> ad •cantig• 

After the previous command, the · following changes the directory to 
"mars:·leslie /vw I demd': 

After the previous command, ·. the"'~ftrliowing~; changes · the., ·directory. to. 
"mars:/ etc''. 

N h • be . d nl . . •· Lt.~ . .J. •· • ~ ,-(c-C 'if..K.). ' ' . 7 ' . • ote t at can -. 'll;se ? yon netwou11;.ue3lltes~ib/J:ar~'t"~ 1:omy-0'i1-n.;;;~·v•/<.:;;.-,;~(,•"-'i·· ·-·<· 

RETURNS 
O:KorERROR ·. ••• •• 2 

SEE ALSO 
usrLib, pwd( ) 
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NAME 
pwd( ) - print the current default directory 

SYNOPSIS 
wm p.t <> 

DESCRIPTION 
This command displays the current working device/directory. 

RETURNS 
NIA 

SEE ALSO 
usrLib, cd( ) 

NAME 
copy() - copy in (or stdin) to out (or stdout) 

SYNOPSIS 
STA1'U8 copy (in, out) 

char *inJ /* n... of file to rMd (if .UU. aaaime stdin) */ 
char *out1 /* n1111111 of file to ·wriu (if JIULL aa•ume atdout) */ 

DESCRIPTION 
This command copies from the input file to the output file, until an end-of­
file is reached. 

EXAMPLES 

1 - ~96 

The following example displays the file "dog", found on the default file dev­
ice: 

-> copy <dog 

This example copies from the console to the file "dog'', on device /ctO/, until 
an EOF (default ~D) is typed: 

-> copy >/ctO/dog 

This example copies the file "dog'', found on the default file device, to dev­
ice /ctO/: 
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-> oopf <dog >/ct.0/q 

This example makes a conventional copy from file named "filel" to fiJe 
named "file2": 

Remember that standard input and output are global; therefore, spawning 
the first three constructs will not work as expected. 

RETURNS 
OK, or ERROR if in or out cannot be opened/ created, or if there is an error 
copying from in to out. 

SEE ALSO 
usrLib, copyStreams( ), tyEOFSet() 

NAME 
copyStreams() - copy from/to specified streams 

SYNOPSIS 
ID!'UI oopy&tr.... (inl'd, outFd) 

int inrd7 /* fil• ducri~r of •U... to copy frca: */ 
int outFd7 /* fil• deacri~r of .U... to oopr to */ 

DESCRIPTION 
This routine copies from the stream identified by inFd to the stream identi­
fied by outFd until an end of file is reached in inFd. This routine is used by 
copy(). -

RETURNS 
OK, or ERROR if there is an error reading from inFd or writing to outFd. 

SEE ALSO 
usrlib, copy() 
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NAME 
disk.Format( ) - format a disk 

SYNOPSIS 
ftUUI diakP.._t. (..._) 

mar • ..,,._, /* ._ of the U.iae to iaitf•UM */ 

DESCRIPTION 
This command formats a disk and creates a file system on it. The device 
must already have been created by the device driver and initialized for use 
with a particular file system, via dosFsIJevlnit( ) or rt11Fs1Jevlnit( ). 

This routi~e calls ioctl() to perform the FIODISKFORMAT function. 

EXAMPLE 

RETURNS 
OK, or ERROR if the device cannot be opened or formatted. 

SEE ALSO 
usrLib, dosFsLib, rtllFsLib 

NAME 
disklnit() - initialize· a file system on a block _device 

'/* llillle Of the device to inJ.UaliH */ 

DESCRIPTION 
This command creates a new, blank file system on a block.device. The dev­
ice must already ·have been created by the device driver and initialized for 
use with a particular file system, via dosFsDevlnit() or rt11FslJevlnit( ). 

This routine calls ioctl() to perform the FIODISKINIT function. 

EXAMPLE 
-> clillkl:Dit • 1140r 
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RETURNS 
OK, or ERROR if the device cannot be opened or initialized 

SEE ALSO 
usrLib, dosFsLib, rtllFsLib 

NAME 
squeeze()- reclaim fragmented free space on an RT-11 volume 

SYNOPSIS 
S~ llqU8eH (c1evlf-) 

char •devWlllDllf /• itr-11 device to mqu.eese, •·9· "/fdOr •/ 

DESCRIPTION 
This command moves data around on an RT-11 volume so that any areas of 
free space are merged. 

Note: No device files should be open when this procedure is called. The 
subsequent condition of such files would be unknown and writing to them 
could corrupt the entire disk. 

RETURNS 
OK, or ERROR if the device cannot be opened or squeezed. 

SEE ALSO 
usrLib 

NAME 
Id( ) - load object module into memory 

SYNOPSIS 
8TA1"UI 1d (•JIU, ~rt., ~> 

int. •Jmllll !• -1, O, or 1 •/ 
llOOL DIOAhort.1 /* 'DUI: • don't. abort. 11eri,pt: on error •/ 

cb&r ·~, /* ~ of object. module, :IULt. • •t.andard input. •/ 
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DESCRIPTION 
This command loads an object module from a file or from standard input. 
The object module must be in GNU/960 b.out or coif format. External refer­
ences in the module are resolved during loading. The syms parameter deter­
mines how symbols are loaded; possible values are: 

0 - Add global symbols to the system symbol table. 

1 - Add global and local symbols to the system symbol table. 

-1 - Add no symbols to the system symbol table. 

If there is an error during loading (e.g., externals undefined, too many sym­
bols, etc.), then shellScriptA'bort() will be called to stop any script that this 
routine was called from. If noAbort is TRUE, errors are noted but ignored. 

The normal way of using ld() is to load all symbols (syms = 1) during debug­
ging and to load only global symbols later. 

EXAMPLE 
The following example loads the b.out or coif file "module" from the default 
file device into memory, and adds any global symbols to the symbol table: 

-> 1d ~ul.e 

This example loads "test.o'' with all symbols: 

-> 1d 1,0,•test.o• 

RETURNS 
O~ or ERROR if there are too many symbols, the object file format is 
invalid, or there is an error reading the file. 

SEE ALSO 
u8rLib,' loadUb 

NAME 
ls( ) - list the contents of a directory 

SYNOPSIS 
ftUW l8 (~, doLong) 

alaar •d.izs-, /* ~ of clir w U.ai; •/ 
llOOIL dot.oau /* if nm, do long U.aUng •/ 
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DESCRIPTION 
This command is similar to UNIX ls. It lists the contents of a directory in 
one of two formats. If doLong is FALSE, only the names of the files (or sub~ 
directories) in the specified directory are displayed. If doLong is TRUE, then 
the file name, size, date, and time are displayed. If doing a long listing, any 
entries that describe subdirectories will also be flagged with a "DIR" com­
ment. 

The dirName parameter specifies the directory to be listed. If dirName is 
omitted or NULL, the current working directory will be listed. 

Empty directory entries and MS-DOS volume label entries are not reported. 

ls does not work with ftp or rsh network drives. Use lsOld instead. The 
error message for rsh or ftp network drives is "Can't open". 

EXAMPLE 

RETURNS 
OK or ERROR. 

SEE ALSO 
usrLib, ll( ), lsOld( ), stat() 

NAME 
ll( ) - do a long listing of directory contents 

SYNOPSIS 
ftM"US 11 ( d.i.rtra;,e) 

*di~, /* n-. of directory to liat */ 

DESCRIPTION 
This command causes a long listing of a directory's contents to be displayed. 
It is equivalent to: · · 

-> cli~"/ur/YV" 
-> 11 di~, ~ 

RETURNS 
OK or ERROR. 
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SEE ALSO 
usrtib, ls( ), stat( ) 

NAME 
lsOld() - list the contents of an RT-11, ftp, or rsh directory 

SYNOPSIS 
ftU"U8 lllOl.d (4i.rw..e) 

/* device to Hat. •/ 

DESCRIPTION 
This is the old version of ls(), which used the old-style ioctl() function 
FIODIRENTRY to get information about entries in a directory. With Vx960 
release 5.0, this has been replaced with a new version of ls( ) which uses 
POSIX directory and file functions. 

This version remains in the system to support certain drivers that do not 
currently support the POSIX directory and file functions. This includes 
netDrv, which provides the rsh and ftp mode remote file access {although 
nfsDrv, which uses NFS, does support the directory calls}. Also, the n~w 
ls() no longer reports empty directory entries on RT-11 disks (i.e., the 
entries that describe unallocated sections of an RT-11 disk}. · -

If no directory name is specified, the current working directory is listed. 

RETURNS 
OK, or ERROR if the directory cannot be opened. 

SEE ALSO . . '·L<• 
usrtib, ls() .:.:.usrIF•; i"s{) 

NAME 
mkdir( ) - make a directory 

SYNOPSIS 

1 - 502 

ftA1'US mkdir (di.rJJlme) 

char •dirw ... , 

Intel 

/* dir.ctory name */ 
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DESCRIPTION 
This command is provided for UNIX similarity. It works only on an NFS 
device. 

RETURNS 
OK, or ERROR if the directory cannot be created. 

SEE ALSO 
usrLib, nndir( ) 

NAME 
nndir( ) - remove a directory 

SYNOPSIS 
HUUS mdir (~) 

char ·di~, 

DESCRIPTION 
This command is provided for UNIX ;Similarity., ,Jt -works only on an -NFS 
device. 

RETURNS 
OK, or ERROR if the directory cannotbe removed. 

SEE ALSO 
usrlib, mkdir( ) 

NAME 
nn( ) - remove a file 

SYNOPSIS 
ftl4'UI m (fil.._) 

char •fil..ar-1 

DESCRIPTION 
This command is provided for UNIX similarity. It simply calls delete( ). 
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RETURNS 
OK. or ERROR if the file cannot be removed 

SEE AiiO 
usrLib, delete( ) 

NAME 
tkvs( ) - list all system-known devices 

SYNOPSIS 
VOID deYS () 

DESCRIPTION 
This command displays a list of all devices known to the I/0 system. 

EXAMPLE 
-> deY• 
clrY n.-

0 /IUlll 
1 /t.'f0:'/0 
1 /t.ycD/1 
7 maras 
I /pty/rlogin.S 
t /pty/rlogin.M 
• /pty/t.lnet.5 
t /pty/t.ln.et..M 

10 I 
10 /ur 

-> . 

RETURNS 
. NIA 

SEE ALSO 
usrLib, ioslJevShow( ) . 
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NAME 
lkup( ) - list global symbols 

SYNOPSIS 
VOID lkup ( aubatr) 

/* aublit:rillg to -tda */ 

DESCRIPTION 
This com.rri.and lists all symbols in the system symbol table whose names 
contain the string substr. If substr is omitted or is an empty string (""), all 
symbols in the table will be listed. 

This command also displays symbols that are local, i.e., symbols found in 
the system symbol table only because their module was loaded by Id( ). 

RETURNS 
NIA 

SEE ALSO 
usrlib, symLib, symEach() 

NAME 
lk.Addr( ) - list symbols whose values are near a given value 

SYNOPSIS 
VOID lkAddr (addr) 

uuipod int: addr1 

DESCRIPTION 

/* address around 'Which t:o look *I 

This command lists the symbols in the system symbol table that are near a 
specified value. The symbols that are displayed include: 

- symbols whose values are immediately less than the specified value 

- symbols with the specified value 

- succeeding symbols, until at least 12 symbols have been displayed 

This command also displays symbols that are local, i.e., symbols found in 
the system symbol table only because their module was loaded by Id( ). 
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RETURNS 
NIA 

SEE AUO 
usrLib, symLib, symEach( ) 

NAME 
pfp() - return the contents of register pfp (also sp, rip, r3-r15, g0-gl4, fp) 

SYNOPSIS 
int pfp (tukid) 

/* t:aak'• ID, 0 ...as default t:aaJc */ 

DESCRIPTION 

NOTE 

This command extracts the contents of register pfp for a specified task from 
the task's TCB. H taskld is omitted or 0, the current default task is used. 

The values are not guaranteed for the current executing task. 

The following similar routines are also available for accessing the contents 
of their associated registers: 

r3( ) - r15( ) - all local registers 

gO(. ) - g14( ) - global registers .. 

tsp( ) - the stack pointer 

·~rip( ) - the return instruction pointer 

fp( ) - the frame pointer 

fpO( ) - fp3( ) - floa~-f.>e~t~st~tsr:(~;and60960SB'oruy) , .c, ••· ,· ~ ..... 

· pctv() -·the proceSs<>r control,word- · 

acw() 

tcw() 

- the ·arithmetic control word 

- the trace control word 

To get the stack pointer of a tas~ use tsp( ), because sp( ) (the logical name 
choice) conflicts with the routine sp() for spawning a task with default 
parameters. 

The return type for fpO( )-/p3( ) is double, not int. To get their return values 
printed out correctly on the shell command line, invoke them with the 
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appropriate cast (as described in the Programmer's Guide, section 9.3.1 Data 
Types). 

-> (double ( ) ) fpO ( taskld ) 

RETURNS 
The contents of the requested register. 

SEE ALSO 

NA.ME 

usrUb, Programmer's Guide: Debugging 
80960CA Users Manual 

pew( ) - return the contents of the PCW register 

SYNOPSIS 
int pew (t:&akid) 

/* ta.k's ID, 0 ..ans default t.a.k */ 

DESCRIPTION 
This command extracts the contents of the PCW register for a specified task 
from the task's TCR If taskld is omitted or 0, the default task is used. 

RETURNS 
The contents of the register. 

SEE ALSO 
usrlib, Programmer's Guide: Debugging80960CAUsets Manual 

NA.ME 
tcw( ) - return the contents of the TCW register 

SYNOPSIS 
int tat (t:&akid) 

i.Dt t:&akid1 /* ta.k's ID, 0 ..ans default t:&ak */ 
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DESCRIPTION 
This command extracts the contents of the TCW register for a specified task 
from the task's TCB. If taskld is orriltted or 0, the default task is used. 

RETURNS 
The contents of the TCW register 

SEE ALSO 
usrLib, Programmer's Guide: Debugging 80960CA Users Manual 

NAME 
acw( ) - return the contents of the A CW register 

SYNOPSIS 
int acw (taakid) 

/* taak'• ID, 0 ..anti d.efault taaJc */ 

DESCRIPTION 
This command extracts the contents of the A.CW register for a specified task 
from the task's TCB. If taskld is omitted or 0, the default task is used. 

RETURNS 
The contents of the ACW register. 

SEE ALSO 
usrLib, Programmer's Guide: Debugging 80960CA User's Manual. 

NAME 
mRegs( ) - modify registers 

SYNOPSIS 
ftU'UI .a.g• (tulrll-Orid) 

0 • defau.l.t taalt */ 

DESCRIPTION 
This command sequentially prompts the user for new values for a task's 
registers. If taskNameOrld is omitted or zero, the last task referenced is 
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assumed. 

mRegs() prompts the user for modifications starting at register dO. It 
displays each register and the current contents of that register, in tum. The 
user can respond in one of several ways: 

RETURN - Do not change this register, but continue, prompting at the next 
register. 

number - Set this register to number. 

. (dot) - Do not change this register, and quit. 
EOF - Do not change this register, and quit. 

All numbers are entered and displayed in hexadecimal, except floating-point 
values, which may be entered in double precision. 

RETURNS 
OK, or ERROR if the task does not exist. 

SEE ALSO 
usrLib, m() 

NAME 
printErrno( ) - print the definition of a specified error status value 

SYNOPSIS 
VOID priDUrrno (erno) 

int errno1 /* atatus cod. 'WboH ~ is to be printe4 */ 

DESCRIPTION 
This command displays the error-status string, corresponding to a specified 
error-status value. It is only useful if the error-status symbol table has been 
built and included in the system. If errno is zero, then the current task status 
is used by calling ertnoGet( ). · 

This facility is described in ermolib. 

RETURNS 
NIA 

SEE ALSO 
usrLib, ermolib, errnoGet( ) 
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NAME 
printLogo(. ) - print the Vx960 logo 

SYNOPSIS 
VOID prilatLogo () 

DESCRIPTION 
This routine displays the Vx960 banner seen at boot time. It also displays 
the Vx960 version number and kernel version number. 

RETURNS 
NIA 

SEE ALSO 
usrLib 

NAME 
logout( ) - log out of the V:x960 system 

SYNOPSIS 
VOID logout () 

DESCRIPTION 
· This routine logs out of the Vx960 shell. If a remote login in active (via rlogin 

or telnet), it is stopped, artd s.tandard 1/0 is restored to the.console.· 

SEE ALSO 
usrLib, rlogin( ), telnet( ), shellLog~t( ) 

NAME 
h() - display (or set) shell history 

SYNOPSIS 
VOID b. (a i.se) 

int aia•1 /* 0 • display, >O U..U Mt history to D8IW aiH •/ 
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DESCRIPTION 
With no argument, this command displays Vx960 shell history. If size is 
specified, that number of the most recent commands will be saved for 
display. The value of size is initially 20. 

RETURNS 
NIA 

SEE ALSO 
usrLib, slrellHistory( ), ledLib 
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NAME 
vxALib - miscellaneous assembly language routines 

SYNOPSIS 
vxTas( ) - C-callable atomic test-and-set primitive 

JIOOL YxTaa ( addreu) 

DESCRIPTION 
This module contains miscellaneous Vx960 support routines. 

SEE ALSO 
vxLib 

NAME 
vxTas( ) - C-callable atomic test-and-set primitive 

SYNOPSIS 
llOQL Ydaa ( addreH) 

char *addreHJ /* addre8• t.o be te•ted * 

DESCRIPTION 
This routine provides a C-callable interface to the i960 atomic-modify 
instruction. The "atmod" instruction is executed on the specified address. 

RETURNS 
TRUE if the value had not been set, but now is; FALSE if the value was 
already set. 

SEE ALSO 
vxALib 
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NAME 
vxLib - miscellaneous support routines 

SYNOPSIS 
vxMem.Probe( ) - probe an address for bus error 

~ nMellProbe (Min, mde, length, pVal) 

DESCRIPTION 
This module contains miscellaneous Vx960 support routines. 

SEE ALSO 
vxALib 

NAME 
vxMemProbe( ) - probe an address for bus error 

SYNOPSIS 
STM'UI ~ (adr•, mde, length, pVal) 

char *adr•J /* acldreH to be prabelf */ 

int modeJ /* MAD or NaID: */ 
int l~J /* 1, 2, or ' */ 
char *pVal1 /* tlbere to retum ..i.ue, */ 

/* or ptr to •alue to be written */ 

DESCRIPTION 
This routine probes a specified address to see if it is readable or writable, as 
specified by mode. The address will be read or written as 1, 2, or 4 bytes, as 
specified by length. (Values other than 1, 2, or 4 yield unpredictable results). 
If the probe is a READ, the value read wfil. be copied to the location pointed 
to by pVal. If the probe is a WRITE, the value written will be taken from the 
location pointed to by pVal. In either case, pVal should point to a value of 1, 
2, or 4 bytes, as specified by length. 

Note that only bus errors are trapped during the probe, and that the access 
must otherwise be valid (i.e., not generate an address error). 
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EXAMPLE 
tu~ (Mn) 

oMr *MnJ 
{ 

abar u•tx • 1, 
cAar u•UJ 

if (n:H•Probe (lldr•, lmIB, 1, lit.utx) ~ CK) 

pdntf ("•alue w 11rit~ to ..sn \x\a•, u.tx,· -4n)1 

if (nH Probe (Mr., mAD, 1, at.uta) - CK) 
print:f ("•alue \d read fraa ll4r9 \x\n", u.u, M.ra) 1 

} 

RETURNS 
OK if the probe is successful, or ERROR if the probe caused a bus error or an 
address misalignment. 

SEE ALSO 
vxlib 
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NAME 
wdLib - watchdog timer library 

SYNOPSIS 
wdCreate( ) - create a watchdog timer 
wdDelete( ) - delete a watchdog timer 
wdStart( ) - start a watchdog timer 
wdCancel() - cancel a currently counting watchdog 

NDOQ_ID wdereate () 

ftU'UI wdl>elet.e (Wlllid) 
ftM'UB wd8tart (wll:cl, dllla:r, paoutim, par~) 
ftM'UB 'NllCaacel (Wlllid) 

DESCRIPTION 
This library provides a general watchdog timer facility. Any task may create 
a watchdog ti.mer, then use ·it to provide .events that can happen after a 
specified delay, outside the context of the task itself .. 

Once a timer has been created with wdCreate( ), it can be started with 
wd5'tart( ). The wdStart( ) routine takes as parameters a timeout routine, an 
arbitrary timeout routine parameter, anda·fu:neout in.ticks. (This will be the 
number of ticks as determined by the-system-clock;·see sysClk.RateSet() for: 
more information.) After the specified delay··ticks have elapsed, and if the 
timer has not been canceled with wdCancel(.), the timeout routine will be 
invoked with the parameter that was:sped.fied-.w.ith-. wtjStart(..~ .The. timeou:_t. ,_ ,_, ,_ ... 
routine will be invoked. even if -~e task&rhicli5ti:u:ted· . .ffie~watchdog' is:rtm~ -·,, · -, c 

ning,suspendedordeleted · _ r;.:.,g;E,~~:~,-,_:,:, ... :, · 

Note that the timeout routine is invo~mtlinteimp!.J~l~ rathep_,fua1Hn..the ·. ,,;;; ; · 
. context· of the task.· Therefore, it musiJhe;careft.tl~abotit:wHatritfcan,·and1can~--,~· ,~, ..... ,.f. • 
not do~ ·Watchdog routines are constrairied t<i3he~ennile&:oas ·.interrupt · . . , , 
service routines. For example, they may-,Rot take· semaphores. ·: .. : - · · 

EXAMPLE 
MDOCl_ID vU • Wlllereate () J 

wlai:art (vid, IO, l.ogMIMJ, " .. lp, I' .. U.-d outl")J 

-:rbeSlowlloutiDe () J 

wle•ncel (vid)J 

In the above fragment, if maybeSlowRoutine() takes more than 60 ticks, 
logMsg( ) will be called with the string as a parameter, causing the message 
to be printed on the console. Normally, of course, more significant 
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corrective action would be taken. 

INCLUDE FILE 
wdLib.h 

SEE ALSO 
loglib, Programmer's Guide: Basic OS, Cross-Development 

NAME 
wdCreate( ) - create a watchdog timer 

SYNOPSIS 
MDOQ_ID wdereate () 

DESCRIPTION 
This routine creates a watchdog timer by allocating a WDOG structure from 
memory. 

RETURNS 
The ID for the watchdog created, or NULL if memory is insufficient. 

SEE ALSO 
wdlib 

NAME 
wdDelete( ) - delete a watchdog timer 

SYNOPSIS 
ftM'U8 wdl>elete (Vllid) 

MDOQ_m wdid1 /* watchdog id to delete */ 

DESCRIPTION 

•. 

This routine de-allocates a watchdog timer. The watchdog will be removed 
from the timer queue if it has been started. This routine complements 
wdCreate( ). 
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RETURNS 
O~ or ERROR if the watchdog timer cannot be de-allocated. 

SEE Al.SO 
wdlib 

NAME 
wdStart( ) - start a watchdog timer 

SYNOPSIS 
ftU'U8 Wftart (wd!cl, delay t paoutJ.M, ~) 

'MDOQ_ID .Ucl1 /* ,_tcbdog icl */ 
lilt. dela11 /* delay aa.mt., b t.idw */ 
~ pRouU-1 /* rout.in. t.o call oe t.1--out. */ 
~' /* ~ vitla mi.ab t.o call rout.ine */ 

DESCRIPTION , '/c? .r'b ru10.~r 7~-';'_ 
This routine adds a watchdog timer to the system tick queue. The specified 
watchdog routine will be called &om interrupt level after the specified 
number of ticks has elapsed. Watchdog timers may be started from inter­
rupt level. Use wdCancel ( ) to remove the watchdog from the system time 
queue. 

RETURNS 
OK, or ERROR if the watchdog timer cannot be started. 

SEE ALSO 
wdUb, wdCancel ( ) 

NAME 
wdCancel() - cancel a currently counting watchdog 

SYNOPSIS 
ftA2.'UI WC.noel (wclid) 

'MDOQ_ID wdid1 /* icl of watchdog t.o O&llClel */ 
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DESCRIPTION 
This routine cancels a watchdog timer that is currently running by zeroing 
its delay count. Watchdog timers may be canceled from interrupt level. 

RETURNS 
OK, or ERROR if the watchdog timer cannot be cancelled. 

SEE ALSO 
wdLib, wdStart( ) 
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NAME 
mb87030Lib - Fujitsu mb87030 SCSI Protocol Controller (SPC) library 

SYNOPSIS 
mb87030CtrlCreat:e( ) - create a control structure for an mb87030 SPC 
mb87030Ctrllnit( ) - initialize a control structure for an mb87030 SPC 
spcShow( ) - display the values of all readable mb87030 (SPC) registers 

•_17030_8C8I_CftI. *llb87030Ct.rlereate (apcllu.adn, regOffHt, alkhriod, 
~ llbl7030Ct.r1Init. (pSpc, 11esiCtrlaaaid, default:ael.1'ilMIOl&t., 11Cai.Priodty) 
VOID apc8how (pSpc::) 

DESCRIPTION 
This is the I/ 0 driver for the Fujitsu rnb87030 SCSI Protocol Controller 
(SPC) chip. It is designed to work in conjunction with the scsiLib library. 

USER CALLAILE ROUTINES 
Most of the routines in this drivei:.;are:accessible only through· the I/0 sys­
tem. Two routines, h9wever1~mU5t be''called'directly: · mb87030CtrlCreate(): 
to create a controller structure, and.·mb87030Ctrllnit( ) to initialize the con-
troller structure. ,, ·-

INCLUDE FILES 
mb87030.h 

SEE ALSO 
scsiLib, Programmer's Guide: 1/0 System 

NAME 
mb87030CtrlCreat:e( ) - create a-<!m\trOl:StriictUi'eiori'~ mb87.030-SPC -. '. ':~-: '.:·. 

SYNOPSIS 
,__17030_1C8I_CftI. *Wb87030Ct.rlereate (spc ... .adn, regOffHt, clkhriod, 

spc:Dat:aParit.y, spc:DM.art:.ff ID, 
spclllldyte.OUt.) 

int. 
UDft' 

iat. 
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•spca-seMrs1 
regOffsetJ 

/* base address of t:be &PC */ 
/* eddreu offset beb•• aoa..cu.t.ive re;s. •/ 
/* period of t:be ocmt.roller clock (Dsec) */ 

I* t.ne of input. t.o UC DP (data parity) *I 
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PUllCPm •~IDJ /* fuaatiaa for llC8l Illa J.aaNt */ 
PUllCPm ·~' /* fuaatiaa for llC8l ma out:put. •/ 

DESCRIPTION 
Before using the SPC chip, a data structure must be created by calling this 
routine. This routine should be called once and only once for a given SPC, 
and should be the first routine called, since it allocates memory for a struc­
ture needed by all other routines in the library. 

After calling this routine, at least orie call to mb87030Ctrllnit( ) should be 
made before any SCSI transaction is initiated using the SPC chip. 

A detailed description of the input parameters follows: 

. spcBaseA.drs 
- the address at which the CPU would access the lowest (BOID) regis­

ter of the SPC. 

regOffset 
- the address offset (bytes) to access consecutive registers. (This must 

be a power of 2, for example, 1, 2, 4, etc.) 

clkPeriod 
- period in nanoseconds of the signal to SPC CLK input (only used for 

select timeouts). 

spcIJataParity 
- must be one of: 

SPC_DATA_PARITY_WW 
SPC_DATA_PARITY_HIGH 
SPC DATA PARITY VALID 

according to ;.,.hether the input to SPC DP is GND, +5V, or a valid 
parity signal. 

spcDmaBytesln and spcDmaBytesOut 
- board-specific routines to handle OMA input and output; if these are 

NULL (0), SPC program transfer mode is used: DMA is possible only 
during SCSI data in/ out phases. The interface to 'these OMA routines 
must be of the form: 

ftUU8 zYn-eByte•{ID, Out} (pllc•iPbyllDev, JlllUffer, bufl.eagtb) 

ICSI_Pns_mv *pScsiPb:pDe¥1 /* ptr to phy1I 419¥ info • 

~ *Ji111Uffer1 /* ptr to t:be data buffer * 
iDt bufLeagt.h1 /* DUllber of bytM to xfer * 

RETURNS 

2·2 

A pointer to the SPC control structure, or NULL if memory is unavailable or 
there are bad parameters. 
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SEE ALSO 
mb87030Lib 

NAME 
mb87030Ctrllnit( ) - initialize a control structure for an mb87030 SPC 

SYNOPSIS 
I~ llb87030Ctr1Illit (pSpc, llC8ictrl.Bw1Id, d.efaul.tSel.'1'1-0ut, 11esiPriority) 

,__87030_8C8I_CDL *p&pc:J /* ptr to UC •truct */ 

int llC8ictrl.JluidJ /* SCSI bull ID of ~ 11PC */ 
Uift d.efaultael'l'illeOutJ /* default dnioe .. ~ till• out (uec) * 
int scsiPrioritYJ /* priority of a ta9k Wen doing ICSI I/0 

DESCRIPTION 
After an SPC control structure is created with mb87030CtrlCreate( ), it must 
be initialized by calling this routine before using the SPC. It may be called 
more than once if desired. However, it should only be called while there is 
no activity on the SCSI interface, since the specified configuration is written 
to theSPC. 

Before returning, this routine pulses RST (reset) on the SCSI bus, thus reset­
ting all attached devices. 

A detailed description of the input parameters follows: 

pSpc- pointer to the MB_87030_SCSI_CTRL structure created with 
mb87030CtrlCreate( ). 

scsiCtrlBusld 
- the SCSI bus ID of the SPC. The ID is somewhat arbitrary (ranges 

between 0-7); the value 7, or highest priority, is usually assigned. 

defaultSelTimeOut 
-· the timeout (in microsecon4s) for selecting a SCSI device attached to 

this controller, called default since the timeout may be specified for 
each device (see the manual entry for scsiPhysDevCreate( )). The 
recommended value 0 specifies SCSI_DEF_SELECT_TIMEOUT (250 
ms). The maximum timeout possible is approximately 3 seconds. 
Values that exceed this revert to the maximum. 

scsiPriority 

Rev: 29 Aug 91 

- the priority to which a task is set when performing a SCSI transaction 
(ranging from 0 to 255). Otherwise, the value -1 indicates that the 
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priority should not be altered during SCSI transactions. 

RETURNS 
OK, or ERROR if any parameters are out of range. 

SEE ALSO 
mb87030Ub 

NAME 
spcShow( ) - display the values of all readable mb87030 (SPC) registers 

SYNOPSIS 
VOID apc:Sbaw (pSpc) 

Je_l7030_SCSI_CTRL *pSpcJ /* ptr to SPC atruct. */ 

DESCRIPTION 
This routine displays the'state' ofthe S.PC.registers in a user-friendly way. It 
is useful primarily for debugging. 

RETURNS 
NIA 

SEE ALSO 
mb87030Ub 
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NAME 
memDJV - pseudo memory device driver 

SYNOPSIS 
memDrv( ) - install a memory driver 
memDevCrea"te( ) - create a memory device 

DrY () 

DESCRIPTION 
This driver allows the I/ 0 system to access memory directly as a pseudo-
1/ 0 device. Memory location and size are specified when the device is 
created. This feature is useful when data must be preserved between boots 
of Vx960 or when sharing data between CPUs. This driver. does not imple-
ment a file system as does ramDrv. The ramDiv driver'.-must be given 
memory over which it has abS<>lute -con~ol;··memDN .simply provides =a ::-:::-:.-E .-?_. 

high-level method of reading and wr,iting·bytes• in~bs0htnP.me:mory-.kfai~~; ::iy~;-:· 
tions through I/ 0 calls. · 

USER-CALLABLE ROUTINES 
Most of the routines in this driver are accessible only through the 1/0 sys-
tem. Two routines, however, must be,called.directly::-.niemDrv(·.) to· initialize,:::,.::.::. 
the driver, and memDevCrea"te( ) to create devices. . · 

Before using the driver, it must be · initialized-.by--calling···memDrv( t:r. This=::.~!..?.:~.:c• ' 
routine should be called only_ .ortce;: before·~1. any read~ wri,-espr:01w' -t.-={.::;; 

memDevCrea"te( ) calls. It may be called from .usr.RoP~):m ~nng;ci:or.:at.:-~.;;;-;··-~.:;; 
some later point. · · : 

IOCTL ·-
The me:r;nory driver responds ··to :the :iodl(;}yc~~j°S~'"-and Ffo.;;;.;.-:ti~'J 
WHERR ., 

SEE ALSO 
Programmer's Guide: 1/0 System 
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NAME 
nu?mDrv( ) - install a memory driver 

SYNOPSIS 
ftHUI ...on() 

DESCRIPTION 
This routine initializes the memory driver. It must be called first, before any 
other routine in the driver. 

RETURNS 
OK, or ERROR if the I/0 system cannot install the driver. 

SEE ALSO 
memDrv 

NAME 
memDevCreat:e( ) - create a memory device 

SYNOPSIS 
81'M.'UB ...O.~t.e (name, baH, length) 

char *n...1 /* device ..... */ 
· " char *baHJ /* Wien to •t.art. in ...ory */ 

int l.ugth1 /* number of bytff */ 

DESCRIPTION 

2-6 

This routine creates a memory device. Memory for the deVice is simply an 
absolute memory location beginning at base. The length parameter indicates 
the size of memory. 

For example, to create the device" /mem/cpuO/", a device for accessing the 
entire memory of the local processor, the proper call would be: 

...o.,,cr-t.e (" /-tcpv.O/", LOCAL_Jme_LOCAL_ADU, •J'•H trop()) 

The device is created with the specified name, start location, and size. 
LOCAL_MEM_LOCAL_ADRS is target specific and is defined in config.h. 

To open a file descriptor to the memory, use open( ). Specify a pseudo-file 
name of the byte offset desired, or open the "raw' file at the beginning and 
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specify a position to seek to. For example, the following call to open( ) 
allows memory to be read starting at decimal offset 1000. 

-> fd •open (•/-1Gf/AI0/1ooo•, o_~, O) 

Pseudo-file name offsets are scanned with "%d". 

EXAMPLE 
Consider a system configured with two CPUs in the backplane and a 
separate dual-ported memory board, each with 1 megabyte of memory. The 
first CPU is mapped at VMEbus address Ox00400000 (4 Meg.), the second at 
bus address Ox00800000 (8 Meg.), the dual-ported memory board at 
OxOOcOOOOO (12 Meg.). Three devices can be created on each CPU as follows. 
On processor 0: 

-> IWIDeVCreate (• /-.../J.ocalr I 01 8J'81' Tep()) 

On processor 1: 

-> ....oe.cnate <·1....ulocalr, o, •JWI' =opo> 

Processor 0 has a local disk. Data or an object module needs to be passed 
from processor 0 to processor 1. To accomplish this, processor 0 first calls: 

-> copr </di8k1/90dul•.o >/-../8hare/0 

Processor 1 can then be given the load command: 

-> 14 </-.../•hare/0 

RETURNS 
O~ or ERROR if memory is insufficient or the 1/0 system cannot add the 
device. 

SEE ALSO 
memDrv 
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NAME 
netDrv - network remote file 1/0 driver 

SYNOPSIS 
netDrv( ) - install the network remote file driver 
netlJevCn!at:e( ) ".' create a remote file device 

ftUU8 Mt:DrY () 

HU'UI Dllt:DnCreate (-...-, boet, pro4;oaol) 

DESCRIPTION 
This driver provides facilities for accessing files transparently over the net­
work via ftp or rsh (see nfsLib for file access via NFS). By creating a network 
device with netDevCreat:e( ), files on a remote UNIX machine may be 
accessed as if they were local. 

When a remote file is opened, the entire file is copied over the network to a 
local buffer. When a remote file is created, an empty local buffer is opened. 
Any reads, writes, or ioctl() calls are· performed on the local copy of the file. 
If the file was opened with the flags O_WRONLY or O_RDWR and modi­
fied, the local copy is sent back over the network to the UNIX machine when 
the file is closed. · 

Note that this copying of the entire file l?ack and forth can make netDrv 
devices awkward to use. A pref~~able mechanism is NFS as provided by 
nfsDrv. 

USER-CAUABLE ROUTINES 
Most of the routines in this driver.are aecessible- only through the l/0 sys­
tem. However, two routines-·must be:.calle&dillectly:~netDrv(~ ;to initi~ize 
the driver and netl>ebefeatq·ptube~Nan--m~ai'.e:d.~:,•:6.': '·;:.'.'".-:. · , .: ·· ·. 

ALE OPERATIONS . . , 
· This driver supports· the ·creation, peletion1:openfug;. reading,; Writing,-and 

appending of files. The rena~ingof files:is·ootsuppQrted;- . ·. : · 

INITIALIZATION 
Before using the drivet, it-must -9e· initialized:·by 'Calling .the routine_ netlJrvi ). 
This routine should be called exactly once, before any reads, writes, or calls 
to netDevCreat:e( ). If INCLUDE_NETWORK is defined in configAll.h, it is 
called from usrRoot( ) in usrConfig.c. 

CREATIN~ NETWORK DEVICES 

2-8 

To access files on a remote host, a network device must be created by calling 
netDevCreat:e( ). The arguments to netDevCreat:e( ) are the name of the 
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device, the name of the host the device will access, and the remote file access 
protocol to be used - rsh or ftp. By convention, a network device name is 
.. 1. .. remnto mac"h>na nan..o follouraA hy"' colon"·" l<or ii:>v::amnlii:> for a TTll.TJX "'•''-A .... v"".. .. ... ..... "".. • ... ""' ........ .,.,,""' .... - - .. • • .. -··r--1 v1"';l .. , 
host on the network "vxhost", files can be accessed by creating a device 
called "vxhost:". See the manual entry for netDevCreate() for more infor­
mation. 

1ocn FUNCTIONS 
The network driver responds to the following ioctl( ) functions: 

FIOGETNAME - Gets the file name of the fd and copies it to the buffer 
specified by nameBuf. 

FIONREAD 

FIOSEEK 

FIOWHERE 

SEE ALSO 

lltat.ua - ioctl (fd, r1oacrv.aa:, •n=·•uf)1 

- Copies to nBytesUnread the number of bytes remaining 
in the file specified by fd: ' 

•tat.us• ioctl (fd, FIODUD, ldyt.e.unread)J 

- Sets the current byte offset in the file to the position 
specified by newOffset. If the seek·goes beyond the 
end-of-file, the file grows. The:.::end-of-file · pointer . 
changes to the new position, and the:new spate··is filled·· 
with zeroes: 

•tat.us• ioctl (fd, r1osaz, n.wOff..t)1 

- Returns the current byte position in:the:file. .. Thisjs~the- .. 
byte offset of the next byte to beytead~br:written. It. 
takes no additional argument: ;;;:.,, ... ~ ·, ,_.,, , · · ·· 

,P09it.i.on •ioctl (fd, P'I~):J Ei>=a.·,: .:;; ,.. .;__,,,,:;:..: 

remlib, netUb, sockLib, hostAdd("i1;J>l'ogrammetl? (i;-ui;U;;N_e~;:.~i. •_.", ·· ·, -~ 
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NAME 
netDrv(, ) - install the network remote file driver 

SYNOPSIS 
ftAml netDrY () 

DESCRIPTION 
This routine initializes and installs the network driver. It must be called 
before other network remote file functions are performed. If 
INCLUDE_ NETWORK is defined in configAll.h, it is called from usrRoot() 
in usrConfig.c. 

RETURNS 
OK or ERROR. 

SEE ALSO 
netDrv 

NAME 
netDevCreate( ) - create a remote file device 

SYNOPSIS 
S'rA1'U8 netl>evCr-te (devil-., host·, p~l) 

char •devll ... 1 /* n-. of device to create */ 

char *bc»t1 /* bc»t thi• device will talk to •/ 
int protocol1 /* remote file aoceu protoaol */ 

/* 0 • UR, 1 • FD' */ 

DESCRIPTION 

2. 10 

This routine creates a remote device. Normally, a network device is created 
for each remote machine whose files are to be accessed. By convention, a 
network device name is the remote machine name followed by a colon":". 
For example, for a UNIX host on the network whose name is "vxhost", files 
can be accessed by creating a device called "vxhost:". Files can be accessed 
via rsh as follows: 
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The file /usr/dog on the .UNIX system 11vxhost'' can now be accessed as 
"vxhost:/usr/dog" via rsh. 

Before creating a device, the host must have already been created with 
hostAdJ( ). 

RETURNS 
OK or ERROR. 

SEE ALSO 
netDiv, hostAdd( ) 
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NAME 
nfsDrv- Network File System 1/0 driver 

SYNOPSIS 
nfsDrv(, ) - install the NFS driver 
nfsMount( ) - mount an NFS file system 
nfsMountA.11( ) - mount all file systems exported by a specified host 
nfsIJevShow( ) - display the mounted NFS devices 
nfsUnmount( ) - unmount an NFS device 

ftUUI afllDn () 

ftUUI afllllDUDt: (boet:, fil.e8ptea, J.oc.elS-) 

ftUUI afllllDUDUll (boet:, cl~, quJ.et:) 
'VOID n111Dedhaw () 
m afllVWUDt: (tocaa .. , 

DESCRIPTION 
This driver provides facilities for transparently accessing files over the net­
work via the Network File System (NFS). By creating a network device with 
nfsMount( ), files on a remote NFS system (such as a UNIX system) can be 
handled as if they were local 

USER-CALLABLE ROUTINES 
nfsDrv(, ) is called to initialize the driver; nfsMount( ) is called to mount file 
systems; and nfsUnmount( ) is called to unmount them. 

INmAUZATION 
Before using the network drive,, it must be:initialized by.calling. nfs.Drv(. ). , 
This routine must be-called· before :any~ads1 writesj:or:~ther·NFS·calls. ·If- -
INCLUDE_NFS ·is defined -in_;con~dtiiin~-~~ .. ~nu,.i, 
usrCon.fig.c. • • .,..,...:""'.,.. o·. ' . :. .., _., 

:~~~~ CREATINQ NFS DEVICES 

2. 12 

In order to aa:ess a remote file system, .an NFS:devjce:must be create4 by 
calling nfsMount( ). For exainple, to create- the deyice "/mydO/"· for the. ·file 
system" /dO/" on the host "vxhost", call: · 

afllMIMIDt: ( •Y::ldlo9t: • , • 1•r , • lafdOr) I 

The file "/dO/dog' on the host "vxhost" can n:ow be· .. accessed ·as 
"/mydO/dog''. 

If the third parameter to nfsMount( ) is NULL, Vx960 creates a device with 
the same name as the file system. For example, the call: 
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or from the shell: 

creates the device "/dO/". The file "/dO/dog' is aa:essed by the same 
name," /dO/dog'. 

Before mounting a file system, the host must have been already created with 
hostAdd( ). The routine nfsDevShow( ) displays the mounted NFS devices. 

The NFS driver responds to the following ioctl( ) functions: 

FIOGETNAME - Gets the file name of fd and copies it to the buffer refer­
enced by nameBuf. 

FIONREAD 

FI OS EEK 

FIOWHERE 

•t:abls •ioctl (fd, FIOCP"l'PiME, lamaeuf)J 

- Copies to nBytesUnread the number of bytes ~maining 
in the file specified by fd: 

•t:abls •ioctl (fd, FICMIUAD, IDayte.unnad)J 

- Sets the current byte offset in the file to the posit.ion 
specified by newOffset. If the seek goes bf?yond" .. tJ\e;. 
end-of-file, the file grows. The end-of-file pointer gets 
moved to the new position, and the new space is filled 
with zeros: 

•t:abls • ioctl (fd, r1oa:a:, MWOff..t), · 

- Returns the ci'irrerif .byte. positiondnithe~eThis'~ifu~ 
byte offset of the next byte ·to ·~'irea~ot: wiiffen.nlt:t hy+r,: 
takes no additionalargument: · -- - - · :. ' 

pMi~ion • ioctl (fd, FIOMaU) I ... ::~ .· 

FIOREADDIR - Reads the next directory entry. The argument dirStruct 
is a pointer to a DIR directory descriptor. Normally, the 
readdir( ) routine is used to read a directory, rather than 
using the FIOREADDIR function directly. See the 
manual entry for dirLib: . 

Dia didtruct 1 

fcl - opeA ( .clirec::t:ory. I DAD) 1 
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.utu • ioatl (fd, rioaam>Ill, ~> 1 

FiOFSTATGET - Gets file status information (directory entry data). The 
argument statStruct is a pointer to a stat structure that is 
filled with data describing the specified file. Normally, 
the stat( ) or fstat( ) routine is used to obtain file infor­
mation, rather than using the FIOFSTATGET function 
directly. See the manual entry for d.irlib: 

~ •t:at •t:a~, 
fd - open c·1u.·, DAD>1 

•tatus • ioctl (fd, FI<>r8'D1'Gn', 'llt&Ut.ruct.)J 

DEFICIENCIES 
There is only one client handle/ cache per task. Performance is poor if a task 
is accessing two or more NFS files. 

Changing the nfsCacheSize variable after a file is open could cause adverse 
effects. However, changing it before opening any NFS file descriptors 
should not pose a problem. nfsCacheSize is of type unsigned integer. 

SEE ALSO 
dirLib, nfsLib, hostAdd( ), ioctl( ), Programmer's Guide: Network 

NAME 
nfsDrv( ) - install the NFS driver 

SYNOPSIS 
ftUU8 nfial>rY () 

DESCRIPTION 
This routine initializes and installs the NFS driver. It must be called before 
any other NFS calls. H INCLUDE_NFS is defined in co~ it is called 
from usrRoot( ) in usrConfig.c. 

RETURNS 
OK, or ERROR if there is no room for the driver. 

SEE ALSO 
nfsDrv 
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NAME 
nfsMount( ) - mount an NFS file system 

SYNOPSIS 
num afllMDuat. (bomt., fileSpt.a, loae'Tar) 

abar *llollt.1 /* ._ of ~ llollt. */ 
cbar •fil.ay.u., /* ._of~ clirect.ocy t.o llOUDt. */ 
cbar *local•me1 /* local drdoe aw for rwta direatory */ 

/• (.n.t. • uae file8yllua u.e) */ 

DESCRIPTION 
This routine mounts a remote file system. It creates a local device localName 
for a remote file system on a specified host. The host must have already 
been added to the local host table with hostAdd( ). If localName is NULL, the 
local name will be the same as the remote name. 

RETURNS 
OK, or ERROR if the driver is not installed, host is invalid, or the system is 
out of memory. 

SEE ALSO 
nfsDrv, nfsUnmount( ), hostAdd( ) 

NAME 
nfsMountAll( ) - mount all file systems exported by a specified host 

SYNOPSIS 
ftU'US llfmMDunt:Al.l (lloat., clieDUS.., quiet.) 

char *botlt.J /• -- of ~ botlt. •/ 
claar *Cll.ien~J 

llOQL quiet;, 
I• . -- of client.. apecift.d iA acaeu liat. *I 
/• FAl..B • print. ~• of file ayaU.. ~ */ 

DESCRIPTION 
This routine mounts the file systems exported by host which are marked as 
accessible by either all clients or only clientName. The nfsMount( ) routine is 
called to mount each file system. This creates a local device for each 
mounted file system that has the same name as the file system. 

The file systems are listed to standard output as they are mounted. 
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RETURNS 
OK, or ERROR if any mounts failed 

SEE Ai.SO 
nfsDrv, nfsMount() 

NAME 
nfsDevShow( ) - display the mounted NFS devices 

SYNOPSIS 
VOID nfllDeYSbow () 

DESCRIPTION 
This routine displays the device names and their associated NFS file sys­
tems. For example: 

RETURNS 

-> nfsDnSbalf 

deYio. ~ 

/yubal/ 
/.UO.U/ 

NIA 

SEE ALSO 
nfsDrv 

NAME 

fil• llJ•tea 

nfsUnmount( ) - unmount an NFS device 

SYNOPSIS 
ftA!l'US nfsUwunt (loc:al•w) 

char *loea1Kw1 /* local. of nf• device */ 

DESCRIPTION 
This routine unmounts file systems that were previously mounted via NFS. 
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RETURNS 
OK, or ERROR if localName is not an NFS device or cannot be mounted. 

SH ALSO 
nfsDrv 
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NAME 
pipeDrv - pipe II 0 driver 

SYNOPSIS 
pipeDrv( ) - initialize the pipe driver 
pipeDevCreate( ) - create a pipe device 

ftUU8 pipeDrY () 
8TA'l'UI pipeD4wereat.e (nmme, llMesa~, DByt.es) 

DESCRIPTION 
Pipes are virtual devices that let tasks communicate with each other through 
the standard 1/0 interface. Pipes can be read and written with normal 
read( ) and write( ) calls. The pipe driver is initialized with pipeDrv( ). Pipe 
devices are created with pipeDevCreate( ). 

The pipe driver uses the Vx960 message queue facility to do the actual 
buffering and delivering of the messages. The pipe driver simply provides 
access to the message queue facility through the II 0 system. The main 
differences between using pipes and using message queues directly are: 

- pipes are named (with 1/0 device names). 

- pipes use the standard 1/0 functions - open(), close(), read(), write() 
- while message queues use the functions msgQSend( ) and 
msgQReceive( ). 

- pipes respond to standard ioctl( ) functions. 

- pipes can be used in a select( ) call. 

- message queues have more flexible options for timeouts and message 
priorities. · 

- pipes are less efficient than message queues because of the additional 
overhead of the I I 0 system. 

INSTAWN• THE DRIVER 
Before using the driver, it must be initialized and installed by calling 
pipeDrv( ). This routine must be called before any pipes. are created. If 
INCLUDE_PIPES is defined in configAll.~ it is called by the root task 
usrRoot( ) in usrConfig.c. 

CREATING; PIPES 

2 -18 

Before a pipe can be used, it must be created with pipefJevCreate( ). For 
example, to create the device pipe "/pipe I demo" with up to 10 messages of 
size 100 bytes, the proper call would be: 
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pipeDewenate (•/pipe/-.o•, 10, 100)• 

USING PIPES 
Once a pipe has been created it can be opened, close<L read, and written just 
as any other 1/0 device. Often the data that is read and written to a pipe is 
a structure of some type. Thus, the following example writes to a pipe and 
reads back the same data: 

( 

iDt t•• 
Rruat -. out119g1 

Rruat ... iDMs9• 
iDt l•• 
fd • apea ("/pipe/4-o", O_lmNR)J 

'llrite (fd, r.outJCsg, siaeof (•uuat: -.g))J 

l4lll • r..s (fd, liiDMag, aiaeof (•tract mg)) 1 

clOM (fd)J 

) 

The data written to a pipe is kept as a single message and will be read all at 
once in a single read. If read( ) is called with a buffer that is smaller than the 
message being read, the remainder of the message will be discarded. Thus, 
pipe I/ 0 is "message-oriented" rather than "stream-oriented". In this 
respect, they differ significantly from UNIX pipes which are stream-oriented 
and do not preserve message boundaries. 

WRITING TO PIPES FROM INTERR.UPT SERVICE 
Interrupt service routines can write to pipes providing one of several ways 
in which interrupt service routines can communicate with tasks. For exam­
ple, an interrupt service routine may handle the time-critical interrupt 
response and then send a message on a pipe to a task that will continue with 
the less critical aspects. However, the use of pipes to communicate from an 
ISR to a task is now discouraged in favor of the direct message queue facil­
ity, which offers lower overhead (see msgQLib for more information). 

SELECT CALLS 
An important feature of pipes is their ability to be used in a select( ) call. 
The select( ) routine allows a task to wait for input from any of a selected set 
of l/0 devices: A task can use select() to wait for input from any combina­
tion of pipes, sockets, or serial devices. See the manual entry for select( ). 

IOCR FUNCTIONS 
Pipe devices respond to the following ioctl() functions. These functions are 
defined in the header file ioLib.h. 
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FIOGETNAME - Gets the file name of fd and copies it to the buffer refer­
enced by nameBuf. 

FIONREAD 

FIONMSGS 

FIOFLUSH 

- Copies to nBytesUnread the number of bytes remaining 
in the pipe: 

lli:at.ua •ioctl (fd, PIWAD, ~)J 

- Copies to nM.essages the number of discrete messages 
remaining in the pipe: 

•t&t.ua •ioctl (fd, FIOINIQI, lil!M9•a.ge•)J 

- Discards all messages in the pipe and releases the 
memory block that contained them: 

•t&twa •ioctl (fd, PIOl"LUSB)J 

SEE ALSO 
msgQLib, Programmer's Guide: 1/0 System 

NAME 
pipeDrv( ) - initialize the pipe driver 

SYNOPSIS 
8U.'1'US pipeDrY () 

DESCRIPTION 
This routine initializes and installs the driver. It must be called before any 
pipes are created. If INCLUDE_PIPES is defined in co~ it is called 
by the root task usrRoot( ) in usrConfig.c. 

RETURNS 
O~ or ERROR if the driver installation fails. 

SEE ALSO 
pipe Orv 
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NAME 
pipeDevCreate( ) - create a pipe device 

SYNOPSIS 
num ~ (~, 1111911...-, ..,U.) 

cbar • ._, /* -- of pipe to - ~ted */ 
ilat nllell•~• /* mu. Dlllllber of ....... iD pipe */ 
iJat dyf;e•J /* 8ise of e8dl ••Hfe */ 

DESCRIPTION 
This routine creates a pipe device. It allocates memory for the necessary 
structures and initializes the device. The pipe device will have a maximum 
of nMessages messages of up to nBytes each in the pipe at once. When the 
pipe is full, a task attempting to write to the pipe will be suspended until a 
message has been read. Messages are lost if written to a full pipe at inter­
rupt level. 

RETURNS 
OK, or ERROR if the call fails. 

SEE ALSO 
pipe Orv 
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NAME 
ptyDrv - pseudo-terminal driver 

SYNOPSIS 
ptyDrv(, ) - initialize the pseudo-terminal driver 
ptyDevCreate( ) - create a pseudo terminal 

num ~JDrY· < > 
~ ~:yDnereat.e (~, rdlluflbe, W'Uu!SiH) 

DESCRIPTION 
The pseudo-terminal driver provides a tty-like interface between a master 
and slave process, typically in network applications. The master process 
simulates the "hardware'' side of the driver (e.g., a USART serial chip), while 
the slave process is the application program that normally talks to the 
driver. 

USER-CALLABLE ROUTINES 
Most of the routines in this driver are accessible only through the 1/0 sys­
tem. However, the following routines must be called directly: ptyDrv( ) to 
initialize the driver, and ptyDevCreate( ) to create devices. 

INITIALIZING THE DRIVER 
Before using the driver, it must be initialized by calling pty'Drv(, ). This rou­
tine must be called before any reads, writes, or calls to ptyDevCreate( ). 
Normally, it is called from usrRoot( ) in usrConfig.c. 

CREATING PSEUDO-TERMINAL DEVICES 

2 -22 

Before a pseudo-terminal can be used, it must be created by calling 
ptyDevCreate( ): 

ftllW pt.yDner9ate (DlllBe, rdDuf&ise, vrtau.fliu) 

daar .... , /* -- of pseudo teadnal. */ 
int: rcllNfSiHJ /* abe of teaainal r9IMI buffer */ 

iat: vrtau.flia•J /* aiu of vrite buffer •/ 

For instance, to create the device pair "/pty /0.M" and "/pty /0.5'', with 
read and write buffer sizes of 512 bytes, the proper call would be: · 

pt.~ (•/pt.r/o.·, s12, 512)1 

When ptyDevCreate( ) is called, two devices are created (the master and 
slave device), one called nameM and the other nameS, which can then be 
opened by the master and slave processes. Data written to the master 

Intel Rev: 29 Aug 91 



/ 

Ddvers (2) ptyDrv 

device can then be read on the slave device, and vice versa. Calls to ioctl( ) 
may be made to either device, but they should only apply to the slave side 
since the master and siave are the same device. 

1ocn FUNCTIONS 
Pseudo-terminal drivers respond to the same ioctl( ) functions used by tty 
devices. These functions are defined in iolib.h and documented in the 
manual entry for tyLib. 

SEE. ALSO 
tyLib, Programmer's Guide: 110 System 

NAME 
ptyDrvl. ) - initialize the pseudo-terminal driver 

SYNOPSIS 
8TM'U8 pt.yDrv () 

DESCRIPTION 
This routine initializes the pseudo-terminal driver. It must be called before 
any other routine in this module. 

SEE ALSO 
ptyDrv 

NAME 
ptyDevCreate( ) - create a pseudo terminal 

SYNOPSIS 
STA1'UB pt.yDeVCnat. (nmie, rdauf&iae, vrt:llufsi .. ) 

char *DWJ /* nw of pMUdo urwiuJ */ 
int rdBufsi .. J /* •i .. of tendna1 read buffer */ 
int vrtBuf&iHJ /* st .. of write buffer */ 
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DESCRIPTION 
This routine creates a master and slave device which can then be opened by 
the master and slave processes. The master process simulates the 
"hardware" side of the driver, while the slave process is the application pro­
gram that normally talks to a tty driver. Data written to the master device 
can then be read on the slave device, and vice versa. 

RETURNS 
OK,. or ERROR if the routine runs out of memory. 

SEE ALSO 
ptyDrv 
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NAME 
ramDrv - RAM disk driver 

SYNOPSIS 
ramDro() - prepare a RAM disk driver for use (optional) 
ramDevCreate( ) - create a RAM disk device 

ftU'U8 Z'llllD&:'V ( ) 

aut_DllV ·~t.e (r..a.ddr, byteaPeral.k, bllaPerrrack, DltlocJcs, blkOff..t:) 

DESCRIPTION 
This driver emulates a disk driver, but actually keeps all data in memory. 
The memory location and size are specified when the "disk" is created. The 
RAM disk feature is useful when data must be preserved between boots of 
Vx960 or when sharing data between CPUs. 

USER·CALLAILE ROUTINES 

1ocn 

Most of the routines in this driver are accessible only through the I/ 0 sys­
tem. Two routines, however, can be called directly by the user. The first, 
ramDrv<. ), provides no real function except to parallel the initialization func­
tion found in true disk device drivers. A call to ramDro(. ) is not required to 
use the RAM disk driver. The second routine, ramDevCreate( ), must be 
called directly, however, to create RAM disk devices. 

Once the device has been created, it must be associated with a name and file 
system (DOS, RT-11, or raw disk) by passing the value returned by 
ramDevCreate( ) - a pointer to a block ·device structure _ -. · . to: the -file- · -
system's device initialization routille or make-file-system routine. See the 
manual entry for ramDevCreate( ) for a more detailed discussion. 

The RAM driver is called in response- to ioctl(-)codes-in the 5ame'.manner as· . -
a ·normal disk driver. When the file system· is unable to handle a specific 
ioctl( ) request, it is passed to the ramDtv d!iver .. Alt11_ough there is no phy­
sical device to be controlled, ramDrv ·does handle a FIODISKFORMAT · 
request, which always returns OK All other iOctl() requests return an error 
and set the task's errno to S_ioLib_UNKNOWN_REQUEST. 

SEE ALSO 
dosFsDevlnit( ), dosFsMkfs( ), rt11FsfJevlnit( ), rt11FsMkfs( ), 
rawFslJevlnit( ), Programmer's Guide: 1/0 System, Local File Systems 
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NAME 
ramDrv(. ) - prepare a RAM disk driver for use (optional) 

SYNOPSIS 
ftUUS nllDrY () 

DESCRIPTION 
This routine performs no real function, except to provide compatibility with 
earlier versions of ramDrv and to parallel the initialization function found in 
true disk device drivers. It also is used in usrConfig.c to link in the RAM 
disk driver when building Vx960. Otherwise, there is no need to call this 
routine before using the RAM disk driver. 

RETURNS 
OK, always.· 

SEE ALSO 
ramDrv 

NAME 
ramDevCreate( ) - create a RAM disk device 

SYNOPSIS 
auc_mv ·~te (r....sdr, byte.Peral.Jc, blkaPerTrack, naloaka, blkOffaet) 

ch&r *rmMclr1 /* Mbere it is in ..-my (0 • malloc) •/ 
int 
int 
int 
int 

bytesPeralk1 /* Jlullber m byte• per block •/ · 
bl.kaPerTrack1 /• --.r m blocb per uaaJc •I 
nalocb1 
bl.lc0ffaet1 

/* a.ber M b1oaJca OD tbi• deYice */ 

1• llUllber m blocb to llkip at: 
• beginning of pbydcal deYice *I 

DESCRIPTION 

2 - 26 

This routine creates a RAM disk device. 

Memory for the RAM disk can be pre-allocated separately; if so, the ramAddr 
parameter should be the address of the pre-allocated device memory. Or, 
memory can be automatically allocated with malloc( ) by setting ramAddr to 
zero. 

The bytesPerBlk parameter specifies the size of each logical block on the 
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RAM disk. If bytesPerBlk is zero, 512 is used. 

The blksPerTraclc parameter specifies the number of blocks on each logical 
track of the RAM disk. If blksPerTrack is zero, the count of blocks per track is 
set to nBlocks (i.e., the disk is defined as having only one track). 

The nBlocks parameter specifies the size of the disk, in blocks. If nBlocks is 
zero, a default size is used. The default is calculated using a total disk size 
of either 51,200 bytes or one-half of the size of the largest memory area avail­
able, whichever is less. This default disk size is then divided by bytesPerBlk 
to determine the number of blocks. 

The blkOJ!set parameter specifies an offset, in blocks, from the start of the 
device to be used when writing or reading the RAM disk. This offset is 
added to the block numbers passed by the file system during disk accesses. 
(Vx960 file systems always use block numbers beginning at zero for the start 
of a device.) This offset value is typically useful only if a specific address is 
given for ramAddr. Normally, blkOffset is 0. · 

FILE SYSTEMS 
Once the device has been created, it must be associated with a name and a 
file system (DOS, RT-11, or raw disk). This is accomplished using the file 
system's device initialization routine or make-file-system routine, e.g., 
dosFsf)evlnit( ) or dosFsMkfs( ). The ramDevCreate( ) call returns a pointer 
to a block device structure (BLK_DEV). This structure contains fields that 
describe the physical properties of a disk device and specify the addresses of 
routines within the ramDrv driver. The BLK DEV structure address must 
be passed to the desired file system (dosFs,-rtltFs or rawFs) via the file 
system's device initialization or make-file-system routine. Only then is a 
name and file system associated with the device, making it available for use. 

EXAMPLE 
In the following example, a 200-I<byte RAM disk is created with automati­
cally allocated memory, 512-byte blocks, a single track,. and no block offset. 
The device is then initialized for use with DOS and assigned the name 
"DEVI:": 

-..:_mv •pa1JrDn1 
DOS_WL_DUC *pVolDuc:J 

ptl.kDn • r~te (0, 512, toO, 600, 0) J 

pVol.DeM:: • cloePllMkf8 ( •mvt I • r pal.Jd>eY) I 

The dosFsMkfs( ) routine calls dosFsf)evlnit( ) with default parameters and 
initializes the file system on the disk by calling ioctl( ) with the 
FIODISKINIT function. 

If the RAM disk memory already contains a disk image created elsewhere, 
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the first argument to ramDevCreate() should be the address in memory, 
and the formatting parameters - bytesPerBlk, blksPerTrack, nBlocks, and 
blkOffsei - must be identicai to those used when the image was created. For 
example: 

plU.kDn' • r~te (OXoOOOO, 512, 4'00, 600, O)J 
pVol.De9c - dodaDniait. ( •mv1 I. I p•U kDM' I .:ILL) , 

In this case, dosFsDevlnit( ) must be used instead of dosFsMkfs( ), since the 
file system will already exist on the disk and should not be re-initialized. 
This procedure is useful if a RAM disk is to be created at the same address 
used in a previous boot of Vx960. The contents of the RAM disk will then be 
preserved. 

These same procedures apply for creating a RAM disk with RT-11 using 
rt11FsDevlnit( ) and rt11FsMkfs( ), or creating a RAM disk with rawFs using 
rawFsDevlnit( ). 

RETURNS 
A pointer to a block device (BLK"'_DEV) structure, or NULL if memory can­
not be allocated for the device structure or RAM disk. 

SEE ALSO 
ram.Orv 
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NAME 
wd33c93Lib - library for the wd33c93 SCSI-Bus Interface Controller (SBIC) 

SYNOPSIS 
wd33c93CtrlCreate( ) - create and partially initialize an SBIC structure 
wd33c93Ctrllnit( ) - initialize the user-specified fields in an SBIC structure 
sbicShow() - display values of all readable wd33c93 chip registers 

'ND_33CH_IC8I_CBL *wd33c93ct:rl.Create (ab.ic-.HAdn, J:'ei()ffaa, clJchriod, 
~ wd33c93Ctr1Init (p&bic, 11e•iCt.rllkuiid, default&el~i..out, SC81Priority) 
ftN1'US uicahaw (p&aaict.rl> 

DESCRIPTION 
This is the 1/0 driver for the Western Digital wd33c93 SCSI-Bus Interface 
Controller (SBIC). It is designed to work.in conjunction with the scsiLib 
library. 

USER CALLABLE ROUTINES 
Most of the routines in this driver are accessible only through the I/ 0 sys­
tem. Two routines, however, must be called directly: wd33c93CtrlCreate( ) 
to create a controller structure, and wd33c93Ctrllnit() to initialize it. 

INCLUDE ALES 
wd33c93.h 

SEE ALSO 
Programmer's Guide: 1/0 System 

NAME 
wd33c93CtrlCreate( ) - create and partially initialize an SBIC structure . 

SYNOPSIS 
ND_33C93_SCSI_CDL *wd33c93etrler .. te (UicBaHMr•, reg()ffaa, clJchriod, 

•bicSc•iaes.t., llbicDma.Byt:.uin, 

UZllTI *8bicBaseAdr•1 

int regOff..t1 
uzr.r clkPeriod1 
nDICPDl uicScalleaet.1 
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uic:Dmaayte.out > 
/* baH addres• of the AIC */ 

/* addrea• offset bebMen OOD99CUtiftl rev•· */ 
/* period of the oaatroller clock (naec) •/ 

/* funct.ica. to r...t SCSI bUll */ 
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#UICIFS uic:llllldfteala1 /* fUllCti.aa for ICU ma J.111M* */ 

rumcna ~t:1 I• fUDCt:iaa for ICII ma oat:pat: •/ 

DESCRIPTION 
· This routine creates an SBIC data structure and must be called before using 
an SBIC chip. It should be called only once for a given SBIC. Since it allo­
cates memory for a structure needed by all routines in wd33c93Ub, it must 
be called before any other routines in the library. 

After calling this routine, at least one call to wd33c93Ctrllnit( ) should be 
made before any SCSI transaction is initiated using the SBIC. 

NOTE: Only the non-multiplexed processor interface is supported 

A detailed description of the input parameters follows: 

sbicBaseAdrs 
- the address where the CPU would access the lowest (AUX STATUS) 

register of the SBIC. 

regOffset 
- The ·address offset (in bytes) to access consecutive registers. (This 

must be a power of 2; for example, 1, 2, 4, etc.) 

clkPeriod 
- the period (in nanoseconds) of the signal-to-SBIC clock input only 

used for select timeouts. 

spcDmaBytesln and spcDmaBytesOut 
- boa.rd-specific routines to handle DMA input and output; if these are 

NULL (0), SBIC program transfer mode is used. DMA is imple­
mented only during SCSI data in/ out phases. The interface to these 
DMA routines must be of the form: 

ftHU8 XldllMIBfte•{In, Out:} (pScdPhyllDev, pBuffer, bufl.engt:.h) 

llCSI_PUS_IJIN *pScdPhJ'lll>eYJ/* pt:r t:o pbJW din info * 
UDlft •paqffer1 /* pt:r t:o t.b9 dat:a buffer * 
int: bufLeagt:h1 /• nw.ber of byte• t:o xfer * 

RETURNS 
A pointer to the SBIC control structure, or NULL if memory is unavailable or 
there are bad parameters. 

SEE ALSO 
wd33c93lib 
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NAME 
wd33c93Ctrllnit( ) - initialize the user-specified fields in an SBIC structure 

SYNOPSIS 
nuvs tllll3ct3Ctrllait. (plbic, 11Gaiet.rlmul4, cl9faul.Uelti..a.at., 11C8il'riodt.r> 

81C: *plbic1 /* pt.r t.o 81C: i.Dfo */ 
int. 11Gaiet.rl.8ul4J /* ICU ,_. ID of tJli.9 81C */ 
unrr defau.lt.ael~J /* default. .s... Ml.eat. ~ (aic:ro9ec) •/ 

int. 11e•iPriadt.r1 /* priarit.r of t.aak tm.n doing ICSI I/O */ 

DESCRIPTION 
This routine initializes an SBIC structure, after the structure is created with 
wd33c93CtrlCreate( ). This structure must be initialized before the SBIC can 
be used. It may be called more than once if needed; however, it should only 
be called while there is no _activity on the SCSI interface. 

Before returning, this routine pulses RST (reset) on the SCSI bus, thus reset­
ting all attached devices. 

The input parameters are as _follows: 

pSbic 
- a pointer to the WD_33C93_SCSI_CTRL structure created with 

wd33c93Ctr1Create( ). 

scsiCtrlBusld 
- the SCSI bus ID of the SBIC. Its value is somewhat arbitrary: seven 

(7), or highest priority, is conventional. The value must be in the 
range 0- 7. 

defaultSelTimeOut 
- the timeout (in microseconds) for selecting a SCSI device attached to 

this controller; called "default" since the timeout may be specified 
per device (see scsiPhysDevCreate( )). The recommended value zero 
(0) specifies SCSI_DEF_SELECT_TIMEOlIT (250 millisec). The max­
imum timeout possible is approximately 2 seconds. Values over the 
maximum specify the maximum. See the Western Digital documenta­
tion for more information. 

scsiPriority 
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- the priority to which a task is set when performing a SCSI transac­
tion. Legal priorities are 0 to 255. Alternately, a -1 indicates that the 
priority should not be altered during SCSI transactions. 
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RETURNS 
OK, or ERROR if parameters are out of range. 

SEE ALSO 
wd33c93Ub 

NAME 
sbicShow( ) - display values of all readable wd33c93 chip registers 

SYNOPSIS 
·~ llbicShaw (pScsietrl) 

ICSI_Cl'JtL *p8c•iet.rl1 /* ptr to SCSI controller info •/ 

DESCRIPTION 
This routine displays the state of the SBIC registers in a user-friendly way. It 
is only used during debugging. 

RETURNS 
OK, or ERROR if the call fails. 

SEE ALSO 
wd33c93Lib 
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make Version 
pie Lib 
vwbug 
vwman 
vxencrypt 
xsym 
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NAME 
compress - general purpose file compression utility 

SYNOPSIS 
compress [-dfFqc] [-b bits] [file ... ] 

DESCRIPTION 
This tool reduces the size of a file using the modified Lempel-Ziv method. 

INPUT 
file ... - the files to be compressed. If none are specified, input is 

taken from standard input. 

OUTPUT 
file.Z - the compressed form of the file(s) with the same mode, 

owner, and times; or standard output if the input was stan­
dard input. 

OPTIONS 
-d 

-c 

-b bits 

-f 

- decompress instead. 

- write output on standard output; do not remove original. 

- limit the maximum number of bits I code to bits. 

- force the output file to be generated, even if one already 
exists. If -f is not used, the user will be prompted if standard 
input is a tty; otherwise, the output file will not be overwrit­
ten. 

-F - forces the output file to be generated, even if no space is 
saved by compressing. 

-q - generate no output, unless there is an error. 

ASSUMPTIONS 
When a filename is given, it is replaced with the compressed version (.Z suf­
fix) only if the file decreased in size. 

ALGORITHM 
The algorithm used is a modified Lempel-Ziv method (LZW) which finds 
common substrings and replaces them with a variable size code. This is 
deterministic, and can be done on the fly. ·Thus, the decompression pro­
cedure needs no input table, but tracks the way the table was built. The 
algorithm is from" A Technique for High Performance Data Compression," 
Terry A. Welch, IEEE Computer, Vol. 17, No. 6 Oune 1984), pp. 8-19. 
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AUTHOR 

3-2 

The original compress program was written by: Spencer W. Thomas, Jim 
McI<ie, Steve Davies, Ken Turkowski,. James A. \Voods, joe Orost. 
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·..... . ... . ·'"'. 

extrad - conditionally extract files from an archive 

:'·.!;' .·.: .. ··:·- i, 

· ··· ·· ·· Tools (3) "extract 

SYNOPSIS 
extrad [ -v ] archive 

DESCRIPTION 
This tool extracts any files from a specified archive that are not already 
present in the current working directory. File modification times are 
preserved as stored in the archive. 

OPTIONS 
-v - verbose; give a file-by-file description of the extraction of archive 

files. 
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NAME 
jump - show jumpering of target and associated boards 

SYNOPSIS 
NO CALLABLE ROUTINES 

SYNOPSIS 
jump (-a] targetDir 

DESCRIPTION 
This tool is a utility to aid users in jumpering VME boards. The pictures 
generated are derived from the parameters in the config.h file of the speci­
fied target directory. 

OPTIONS 
-a - output information about all boards for the specified target. 

EXAMPLES 
The following will prompt the user for boards: 

jump •• /OOAfig/hkv960 

The following will output all boards to the line printer: 

jump - •• /CODfig/hkvt60 I 1pr 

WARNINQ 

FILES 

Not all target CPUs have 1003 reliable pictures. Verify with board's 
hardware manual. 

vw/bin/piclib.o 
vw/config/cpu/pic _ cpu.c 
vw/config/cpu/pic_board.c 

Intel 

- pictures for network boards 
- target CPU's picture program 
- other board's picture program 
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NAME 
malceStatTbl - make a table of status values 

SYNOPSIS 
malceStatTbl hdir [ ••• ] 

DESCRIPTION 

FILES 

This tool creates an array of type SYMBOL which contains the names and 
values of all the status codes defined in the .h files in the specified 
directory(s). All status codes must be prefixed with "S _" to be included in 
this table, with the exception of status codes in the UNIX-compatible header 
file ermo.h. In each hdir there must be a •ModNum.h file which defines the 
module numbers, e.g., "M _". The generated code is written to standard out­
put. 

The symbol array is accessible through the global variable statTbl. The array 
contains statTblSize elements. These are the only external declarations in the 
generated code. 

This tool's primary use is for creating the Vx960 status table used by 
printErrno( ), but may be used by applications as well. For an example, see 
vw/confi.g/alJ/statTbl.c, which is generated by this tool from vw/hr. 

hdir/•ModNum.h 
symLib.h 

- module number file for each h directoiy 
- symbol header file 

SEE ALSO 
ermoLib, symLib 
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NAME 
makeSymTbl - make a table of symbols 

SYNOPSIS 
makeSymTbl objMod 

DESCRIPTION 

ALES 

This tool creates the C code for a symbol table structure containing the 
names, .addresses, and types of all global symbols in the specified object 
module; the generated code is written to standard output. usrRoot( ) in 
usrConfig.c inserts these symbols in the standAloneSymTbl using 
symAddSymbol( ). 

This tool is used only when creating a stand-alone system. Normally, it is 
not needed, since the symbol table is constructed by reading and interpret­
ing the symbol table contained in the system load module (b.out or format), 
either from the local boot disk or from a host system over the network. 

The generated symbol table-is:ai'rarray·of type 0SYMBOL accessible through 
the global variable standTbl. ·The array contains standTblSize elements. 
These are the only external declarations in the generated code. 

For an example, see the file vw/configlcpu/symTbl.c, which is generated by 
this tool for vxWorks.st in the same directory. 

symLib.h 
b_out.h 

- symbol table header file 
- UNIX GNU /96-0 object module header file 

SEE ALSO 
xsym 
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NAME 
makeVersion - create the Vx960 version module 

SYNOPSIS 
make Version 

DESCRIPTION 
This tool creates the source code for a version.c module, which gets linked 
with every Vx960 system for identification. This module contains the sys­
tem version number and creation date in strings. The generated code is 
written to standard output. 

Rev: 29 Aug 91 Intel 3-7 
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NAME 
pkLib - jump program support routines 

DESCRIPTION 
This module contains the primitives required to show board jumpering with 
the jump tool. The following routines can be used in drawBoard( ), defined 
in the target-specific pic_cpu.c. 

VOID pr~ (pie, x, y, •U-iag) 

VOID j11111perAt. (pie, x, y, lan, orimt., type, cont.ea.ta) 

Parameters: 

pie 

x 

y 
string 

len 

orient 

type 

contents 

- array holding the picture. 

- x coordinate, character position 2 - 78. 

- y coordinate, line position 1 - 20. 

- message to display in picture. 

- number of jumpers in the block. 

- orientation of the jumper block: 

HORIZONTAL = LSB of contents is rightmost jumper. 
VERTICAL = LSB of contents is bottom jumper. 

- type of individual jumpers in the jumper block: 

HORIZONTAL: 0 =removed, 1 =installed 
VERTICAL: 0 = removed, 1 = installed 
HORIZONTAL 3: 0 =right, 1 =left 
VERTICAL 3: 0 = down, 1 = up 

- configuration of the jumpers in the jumper block. 

INCLUDE FILE 
picLib.h 

SEE ALSO 
jump, vw/configltarget/pic_cpu.c 
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roo1s C3> vw~ug 

NAME 
vwbug - submit a Technical Support Request (fSR) to Intel 

SYNOPSIS 
. vwbug [-o outfile] [recipients] 

DESCRIPTION 
This tool creates a software error report and mails it to 
uunet!ichips!vx960bug. The user is placed in the editor with a Technical Sup­
port Request (fSR) template. The report is mailed automatically when the 
user exits the editor. 

OPTIONS 
-o outfile - the report is saved in outfile for printing. 

recipients - additional copies of the report are mailed to the speci-
fied recipients. 

CAVEAT 
A mail path to uunet must exist if the report is to be successfully routed to 
Intel. The script can be edited to set the appropriate mail path. 

ENVIRONMENT 
vwbug uses the editor specified by the environment variables VISUAL or 
EDITOR if they are set, otherwise it uses vi. 
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NAME 
vwman - print Vx960 manual entries 

SYNOPSIS 
vwman [section] [-1) [-t] entry 

DESCRIPTION 
This tool looks up and displays an entry in the on-line Vx960 reference 
manual. With no options, it finds and displays entry. If it cannot find a for­
matted version of the entry in the vw/man directory, it formats and displays 
the nroff source copy from vw/mansrc, and, if write restrictions permit, adds 
a formatted version to vw/man. 

OPTIONS 
-I - List all entries which include the string entry. 

section 

-t 

- Confine the search to a particular section: 1, 2, 3, 4, or t. 

- Send troff-formatted entry to printer. The default _troff for-
matter is nroff. The vwman script can be edited to accommo­
date other versions. 

EXAMPLES 

NOTE 

FILES 

3. 10 

List all entries whose names include the string "log'': 

' 'ft9aD -1 log 

Display hkv960 target information: 

' ~ hkY960/target 

Display and print a troffversion.oUhe~netDi'V:entry/from·Section 2: 

' 'ftmAD 2 -t net.Drv 

The files tmac.ref and tmac.angen may need-to be.installed in usr/lib/tmac 
for this to work. 

vw/mansrc/man{l,2,3,4,t} 
vw/man/man{J.,2,3,~t} 
vw/mansrc/'mclude/tmac/tmac.angen 

Intel 

- source manual entries 
- nroffed manual entries 
- nroff I troff macros 
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Tools (3) Vxencrypt 

NAME 
vxencrypt - encryption program for loginlib 

SYNOPSIS 
vxencrypt 

DESCRIPTION 
This tool generates the encrypted. equivalent of a supplied. password. It 
prompts the user to enter a password, and then displays the encrypted. ver­
sion. 

The encrypted. password should then be supplied to Vx960 using the 
loginUserAdd( ) routine. This is only necessary if you have enabled login 
security by defining INCLUDE_SECURITY in configAll.h. For more infor­
mation, see the manual entry for loginLib. 

This tool contains the default encryption routine used in 
loginDefaultEncrypt( ). If the default JencryptiQn·, routine·.· is. replaced in 
Vx960, the routine in this module showd also be replaced to reflect the 
changes in the encryption algorithm. 

SEE ALSO 
loginlib, Programmer's Guide: Shell 
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NAME 
xsym - extract the symbol table from an object module 

SYNOPSIS 
xsym < objMod > symTbl 

DESCRIPTION 

FILES 

This tool reads an object module on standard input, and writes an object 
module on standard output. The output object module contains only the 
symbol table, with no code, but is otherwise a normal, executable object 
module. 

This tool is used to generate the Vx960 symbol table, vxWorks.sym. 

b _out.h - GNU /960 bout.h object module header file 

SEE ALSO 
makeSymTbl, GNU I 960 b.out and coff documentation 
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change abort character.-------------- tyAborlSet( ) 1-468 
set abortfumioo. ·-----------· ~) 1-4/J7 

absdutevalueofhieger. ·------------·ahs<) 1-1 
absdutevalue routine.·------------~· abs 1-1 
accept coonection frcm socket ·--------accept(. ) 1-354 

initialized activate task that has been __ ..;. ____ tas1cActitme( )·.- 1-422 
specifiedpartiticn aDocateblock<imemcryfrom _____ memPattAlh.-() 1-221 

system memaypartiticn aDocate blockli memayfrom ·--------maI1oc(. ) -1-22.5 
aDocate space for array. ------------calloc( ) 1-22.5 

initialize backpJane ancror. ------------------bplnit(. > 1-121 
extract files frcm archive. cooditimally ------------extract 3-3 

Jimuy. ARPAFile Transfer Protocd ----------ftpl..ib 1-98 
saver. ARPA File Transfer Protocd _______ ...;..;.. ftpdl.Jb ... 1-106 

allocate space for may.---~------..:. ___ _: __ ~ calloc() 1-22.5 
dotnotatimaddressto ASCll. mnvertnetworlc .......... _..:...__~Mef.::,nlm..::.b0:~-1-145: 
dot notation address to ASCll. mnveitnetworlc~.:..~~--- · · _.. met.:_1dm(').::~l-i.46 

values for arguments frcmt ASCII string. li:itain fr.-.· ~.4'!;.:~r~;-fr.-, '· ·' ,\ ~--r ·; i ;~:t~'·l-87~~-------'•:.: 
b:tenupt 1ibcary assembly language routWsr~u~:r=-~~""~f""=Jr.tT1'iU~ifAUb~~~~1,i~t,""-;!~ 

misce11aneous assemblylanguageroutines:;.;- ~--·· . - --~::::.l-412:.~. :! .... '.. 
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modifyNFSUNJX .. a.1..--£!-....0.::._1'\Ar.llft'U•fori,;.'· . -· -.Jc.~•"ill.J~ )···1·~1··· '. auu11:nur..:au~ ... r-~--~· ,---. ., ____ ,....,."""" -- -~ . . 
c&playNFS UN1X a~ parameterS. ·--~:nfsAJdhlinb:Shc) 1-251 

get NFS UN1X authenticat:ioo parameters . ...;..:..:._ -if/JA~ ) 1-252 
set NFS UNIX: authenticat:ioo parameters. ·-----nfaAuthUnixSel( ) 1-252 

set ID number liNFS UN1X authenticatiat parameters. ·---~--- nfsLISet() 1-253 
field extract backplane address from device • bootB~ ) 1-18 

initialize backplane anclu. --------------- bplnit(. ) 1-127 
Vx960 & SunOS backplane driver. --------------if_bp 1-125 

sOOw infamation about backplane netwcrk. -------------bpShow(, ) 1-128 
change backspace character. ·--------· tyBackspRceSet(, ) 1-468 
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set baudrateforSUPiNetface. sUpBtulSet(,) 1-136 
aeale and initialize binmysemaphore. -- semBOmtl!( ) 1-322 

and initializeversion4..x bilwysemaphore. mate - - ~ ) 1-336 
initialize static binaiy semaphore. ""'1nil(. ) 1~ 

binmysemaphcft lilnry. -temlHJb 1-31D 
versim4.x binmysemaphcftlilnry._ __sem()IJb 1-336 

bind name to socbt. bind( ) 1-352 
pert bindsockettoprivilegedlP - ,.,,,""°"') 1-269 

inielpretbootparametersfrcm bootline.- ---~) 1-15 
oomtruct bootJine.____ --~) 1-15 

change boot line. _______________ ~) 1-484 

prompt for boot line parametem. ·------bootP111uinsPn»npt() 1-16 
display bootlinepanuneters. ·-------bootPammsShow(.) 1-16 

Hne. interpret boot parameters from boot ·----bootStrint(ToStruct(, ) 1-15 
boot ROM subroutine linty. ---------bootLib 1-13 

oonfigurationmoduJefor bootROMs. syslem------------· boolConfig 1-10 
and transfer comol to boot RO:Ms. /networlc devices ·--------1eboot( ) 1-262 

set data breakpoint.------------------~) 1-27 
delete breakpoint.------------------·- bd( ) 1-28 

amtinue frcm breakpoint. --------------------c:< ) 1-29 
set or display breakpoints. ·--------------------b( ) 1-26 

delete all breakpoints. ·-----------------bdall( ) 1-28 
interface. set broadcastaddressfornetwoik _____ ifBroadcastSel() 1-117 

interface. get broadcast address for networlc ----- ifBroadcastGet{. ) 1-118 
aeate empty ring buffer.-----------------~) 1-274 

delete ring buffer.·----------------· mgDelete( ) 1-275 
get characters from ring buffer. ·--------------·----mgBufGe#. ) 1-276 

put bytes into ring buffer. ------------------mgBufPut( ) 1-276 
number of free bytes in ring buffer. determine ___ ,;., ________ mgFteeByta( ) 1-2?8 

numberofbytes in ring buffer. determine----------·--- mgNBytes(. ) 1-2?8 
invertorderofbytesin buffer.·--------------~--~binvett() 1-4 

zero out buffer. ----------------· bz.ero() 1-5 
:~l4 fmnattedstringinspecified buffer. pul------------.:..---sprintft.) 1-M 

argumertlistinspedfied buffer. /stringwithvariable --------VSpl'int/() 1-85 

2 

read buffer.----------------·~) 1-89 make ring buffer empty. __ ..;. ____________ ~) 1-275 

test if ring buffer is empty. ------------rntJs&npty( ) 1-277 
test jf ring buffer is full (no more roan). ·--------rnglslWI( ) 1-277 

buffer maripulatioo Jil:rary. ---~----blJb 1-2 
ring buffer subroutine Jibmry. __________ ...:_ mgLib 1-273 

compare one buffer to another.--------------· bcmp(. ) 1-3 
ropyone buffer to another.------------ boopy( ) 1~ 

a time. ropyone buffer to another one byte at ------baJpyBytes{. ) 1~ 
word at a time. ropyone buffer to another one Joog-------- bcopyl.ongs( ) 1-7 
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atime. copyone buffertoanotheronewmdat _ ~i 

specify buffer to be used on stream. --------- setbuJ( ) 1-38.3 
set buffer to be U..aM on st!'P..a!!'_ ------ set!.'!:,'f~ ) 1-383 

character. fill buffer with specified·---------- bfil1'. ) 1..S 
charader one byte at/ fill buffer with specified·----------· bfillBytes(. ) 1-9 

put byte ahead in ring bufierwith:>utmovingring/ ·---mgPutAhead( ) 1-ZJ9 
· petform buffered read ------------{re.ad(.) 1-3?'7 

petform buffered write. -- --------ft.urik< ) 1-379 
stderr. set line buffering for either stdout a' -------· set1inebuJf. ) 1-384 

swap buffers.--------------Moap{) 1-4 
empty stream buffers and dose file.·--------------· /dose( ) 1-m 
write out any buffers oo output stream. -----·------·-·!flush( ) 1-374 

pulse reset signal on SCSI bus. ·--·---·-·-------·------- scsiBusResen, ) l~'Xfl 
pr00e address for bus error. --:-----------------vxMem.Probe{ ) 1-513 

change abat character. --···---------·------ tyA.borlSet(, ) 1-468 
change backspace character. --·-·-------------· tyBackspaceSet( ) 1-468 
change Jine.deJete character. -------------- tylJeJetel.ineSet ) 1-469 
change end-Of-file character.--·-----·----------·---· tyEOFSe#.. ) 1-469 

change trap-to-monitor character. -----·-------- tyMonitoflrapSe ) 1-470 
fill buffer with specified character. ------·---------------- bfil1'. ) 1..S 

stream. push character backhto input ·----------·-~ ) 1-385 
conversioo macros. character classi6cation and ·---------- ctypeLib 1-21 

return next character in input stream. ------------/getc{ ) 1-373 
return next character in input stream.------------getc( ) 1-388 
returnnext character in input stream. ------------getc( ) 1-388 

stream. returnnext character in standard in------------~ ) 1-387 
fill buffer with specified character one byte at a/ --·--------· bfillByh!st. ) 1-9 

append character to output stream. -----------f1'u1Li. ) 1-376 
append character to output stream. ·----------- puttj ) 1-389 

stream. append charadertostandardout ----------·putcharl,_) 1-388 
read and ronvert characters from input stream. --------fscatif( ) 1-382 

get characters from ring buffer. -------·-mgBu:fGe#. ) 1-176 
stream. read and ronvert characters from standard.in ---------- scmq{ ) 1-382 

user-defined system dockintem.lpt rootine. ---------- ustClock(, ) 1-476 
dock tick support library. ---------ticld.ib 1-446 

announce dock tick to kernel-"----------·~) 1-446 
dose diredoty. ---------------· closedirl. ) 1-38 
dose file. ------------------close( ) 1-163 

empty stream buffers and dose file. -------------------· fck>se<. ) 1-m 
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rompare me buffer to arother. --------· bcmp( ) 1-3 
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ooncatenate two lists. -----------.ls~ ) 1-2D9 

user-defined system configuration module.·----------- ustConfig 1-474 
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ROMs. system oonfigurationmoduleirboot bootConfig 1-10 
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(example~ configure.SCSI peripheral- ~) 1-476 
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networldohostbyteorder- convertshat(16bit)from -----------·ntohs() 1-394 

streams. ropy from/ to specified --------- copySmams( ) 1-497 
stdout). ropy in (or stdin) to out (or -----------ropy( ) 1-496 

output stream. copy NULUerminated string to ---------fputs( ) 1-'~6 
output stream. oopy NULUerminated string to ·---------puts( ) 1-380 

copyooe buffer to arother. ·-------------~ ) 1-6 
byte at a time. ropy ooe buffer to arother one -------. lx:opyBifta< ) 1-6 

1oog w<rd at a time. copy ooe buffer to arother one -------- bcopylongs( ) 1-7 
w<rd at a time. ropyooe buffer to arotherone -------~ ) 1-7 

set value of kernel's tick counter.--------------------- tickSet( ) 1-447 
get value o;fkemel's tick counter.--------------------· ticJcGet(.) 1-448 

create and initialize courting semaphore. -------~-~ ) 1'."32.5 
courting semaprore lirary. _ sesnQJb 1-324 

cancel CUITently courting watchdog.-~~.,.,~~~~ )· .1-51~~-·· ~~:,,_; 
to be called at eveiy~ t:reate.~Bcidroutjne;.1:. ·o~~.;:...;..~·~ )t;.1.:,i.411.~~~j 

symbol talie. create and add symbol to ...; ... ~..;...~--~ ~) 1-398 . 
semaph>re. createand~linaiy --------~) 1-322 ... ~ ...... , 
semaphore. createand~~-·---· ~) 1-32.5.·. 

queue. create and initiajiz.e message:__ __ .:__~ ) 1-231 
mutual-exdusioosemaph>re. creaie and~ ___. _ _.. ______ semMOwitl!( ) 1-334 

4.x binaiysemaph>re. create and initialize verskxt ·-------semOmte( ) 1-116 
initialize SBIC structure. create and partially-------~ ) ~29 

mb87tm SPC. create cootrol structure in'----mb8'7rJ30CtriCr ) ~1 
initialize device and create dosFs file system ------------ tbHMJifs( ) 1-57 

create empty ring buffer. ·-----------· ~ ) 1-274 
a-eate file. ----------------aeat{) 1-160 
create memrq device. ·-------· memDevCreate( ) U 
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create memaypartitioo. -----meml'~) 1-219 
createnew~ID. ---- ledOpen() 1-184 
create pipe device. ------pipeDevCreate(. ) 2-21 
create pseudo tenninal -----JlfY'DevCreate(. ) 2-23 
createRAMdWc.device.---~) 2-26 
create remote file device. - ~) 2-10 

delete previously added task create routine.---- -~) 1-412 
show list of task create routines. ------ taskC.reate11oo) 1-412 

imiaJize device and create RT-11 file system. - rt11FsMkfe( ) 1-294 
structure. create SCSI physical device -laiPlrys'DevCreate(. ) 1-~ 

create symbol table. ---------- sytti1blCreate< ) 1-3'17 
create Vx960 versioo. module. -------make Version '3-7 
create walchdog timer.·----------· wdCn?ah!( ) 1-516 

Vx%O remote Jogjn daemoo. ------------------- rlogindi. ) 1-271 
initialize telnet daemoo. ----------------- te1netini1'. ) 1-444 

Vx960 telnet daemoo. ------------------- tanetd(. ) 1-445 
FfP SErVer daemon task ----------------ftpdTaskt. ) 1-107 
set current date. -----------------Tt11.FsDateSet1. ) 1-295 
set cwrent date.----------------· lbFsDateSet(_ ) 1-54 

partition. set debug options fa- memory·--- memPartOptionsSet( ) 1-221 
memoty partition. set debug options fa- system ------ memOptionsSet(. ) 1-224 

initialize debug package. ---------------dbgllfitt. ) 1-25 
debugging facilities ---------------· dbgLib 1-22 

display debugginghelpmenu. --------"1gHelp(.) 1-24 
delaytaskfromexecuting.---------taskDelay() 1-429 

to be called at every task delete. add routine ------- taskDeleteHookA ) 1-414 
delete all b-eakpoiits. -------------- bda1I(. ) 1-28 

frcm .&t. delete and return first rode ·--------- IstGett. ) 1-212 
delete breakpant. ---------------bd( ) 1-28 
delete device from 1/0 system. -----iosDevDekte( ) ' 1_,;175 . 
delete file. -----------_;_, ·' -..;mnow() 1-160 
dcletefile. ---------~ -- ..3~~-Zdelete<.) 1-161 
delete file. ___________ ___...._;.__ unlinJc{_ ) 1-161 

delete host from host table.. -- . - host:De1ete(, ) 1-111 
delete loggingfd. ;_ ______ --J..log:Fdpelete( ) 1-197 
delete messageqieue. _____ __: ~ )_ ·cl-232 

findand deletenodeonw~Jist. ___ saNodeDelete(.) ·1-317 
create routine. delete previously added task_~ ) 1-412 
delete routine. delete previously added task ·- tas1cDelet:eHoo ) 1-415 

switch routine. delete previously added task ·- tas1'SwitdUlookDeJ ) 1-413 
delete ring buffer. --------"'K~) 1-275 
delete route.----------· routdJelete(, ) 1-282 

networic. interface. delete routes associated wifh ___ ifRouteDeJete( ) 1-123 

delete previously added task delete routine. -------- taskDeleteHookD ) 1-415 
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show deleleroutines. --~) 1-415 
structure. delete SCSI physical device-~) 1~ 

delete semaphcre. llmfl)p.lelef. ) 1-329 
delete SUP interface. llipDelelel. ) 1-137 

list delete spedfiedoodefrom ~) 1-210 
deletesymbdtable.----~) 1-398 
delete task. -- ~) 1-423 
delete task. - . - 61( ) 1-491 

restridkn delete task without -~) 1-423 
~ deleteuserenllyfromlogin---~) 1-~ 

delete watchdog timer. ---------· wdDelete( ) 1-516 
initializ.e mt desaiptor. ----------------- lstlnit() 1-D 

initialize RT-11 device desaiptor. --------------· rt1.1FsDevlnit(. ) 1-292 
initialize tty device desaiptor. ·-·----·----------· tyDevlnit(. ) 1-466 

read bytes from file or device. ----------------------11!4id{ ) 1-164 
partition on SCSI block device. define Jogical ------·-· scsiB/kDevCre.atef. ) 1-306 

command to SCSI device. issue TFST _UNIT _READY - scsaTestUnit:Rdy( ) 1-'!m 
FORMAT_UNIT canmand to SCSI device. issue-----------·-· scsiFonnatUnit() 1-D 
~INQUIRY command to SCSI device.------------------scsilnquiry() 1-D 
MODE SELECT command to SCSI device. issue-----------·--scsiModeSeled( ) 1-30'J 

MODE SENSE command to SCSI device. issue ·-·-·------------scsiModeSense( ) 1-30'J 
read sedors from SCSI block device. ------------------scsiRdSecs( ) 1-310 

READ_CAPACTIY command to SCSI device. issue-----------~) 1-310 
write sectors to SCSI block device.-------------- scsawrtsecs( ) 1-311 

underlying driver is tty device. return whether·------------Nty(. ) 1-371 
do task-level write for tty device. ------------------· ~ ) 1-471 do task-level read for tty device. __ __::... ________________ tyRead(. ) 1-47.2 

file system on block device. initia1i7.e ·--------------· dlsk1nitt. ) 1498 create remote file device. ___________ _: _____ . ~) 2-10 

unmount NFS device.---------------·-- nfsllnmoun#.) 2-16 
create pipe device.----·-----------· .. ~) 2-21 

create RAM disk device.---·------------~) 2-26 
create mern<Xy device. ---------------· memDevCnWe( ) 2-6 

system. initiaJi2:e device and aeate dosFs file -------- dosFsMJcfs( ) 1-57 
system. initiali2:e device and aeate RT-11 file-------- rt1.1FsMkfs( ) .. 1-294 

.issue REQU5f SENSE command to device and readresuJts. ---------~ .. stsiRe'JSense( ) 1-311 
handle ~ conlrolrequests. ------------ tyloctl(, ) 1-471 

initialize RT-11 device desaiptor. -----------·rt~ ) 1-292 
initialize tty device desaiptor. -----------·---· tyDevlnit(, ) 1-466 

pseudo memcry device driver. --·--------------memDrv 2-5 
extract backplane address from device field --·---------· bootBpAnchorE.xtract ) 1-18 

raw block device file system limuy. --..----··-----· rawFslib 1-254 
delete device from II O system. ·--------- iosDevDelete( ) 1-175 

find 1/0 deviceindeviceJist. _____________ iCJsDevFind() 1-176 

6 Intel Rev:~Aug91 



( 

( 
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findl/Odevicein device list.·- ~) 1-176 
create SCSI physical device structure.. scsiPlrylDevC~ ) . 1-303 
delete SCSI physical device structure. -saiPhysDevDelet ) 1-303 

pointer to SCSI physical device structure. retum ~) 1-304 
add devicetol/O system. --~) 1-175 

modifymodeofraw devicevolume. - -NW~) 1-260 
disable raw device volume. - NWblbll.bonowd( ) 1-261 

~ associate bJock devicewithdosFs file system---~) 1-5.i 
~ associate bJock devicewithmwvOO.une -- NWFsDevlnit() 1-:258 

.listallsystem-lcnown devices. -- 4imf() 1-504 
display mouiied NFS devices. ·--------------- ttfs'Dev5how( ) 2-16 

to boot ROMs. reset netwc.-k devices and transfer cootrd ----------1e00ot( ) 1-2.62 
conhclJer. list physk:al devices attached to SCSI ----------· SC$1Show(. ) 1-305 
controller. coofigure all devices oonnected to SCSI -------SC$~ ) 1-304 

display&tof devicesinsysteD\.-----------~) 1-176 
read one emyfran direct<xy. ------------------muldit( ) 1-36 

reset position to start of directa:y. -----------------· ~ ) 1-37 
cla;e directory. ------------------· closedit( ) 1-38 

change defau]f directa:y. --------------------cJ< ) 1-494 
prim CUITent defau]f directa:y. --------------------pwdi. ) 1-496 

list routeits of directay. ----------·-----------·Is( ) 1-500 
orientsofRT-11,ftp,orrsh directory. list-----------------·lsOld() 1-502 

make directory. ------------------mkdit( ) 1-502 
remove directa:y. ------------------· mulir(. ) 1-503 

do Jong listing of directa:y cxrients. ·---------------·--· ll( ) 1-501 
open directory for seaiclling. -----------· opendir(. ) 1-36 

POSIX directa:y handlingliraly. -----------dirLib 1-34 
specified number of/ disas.semlie and cmplay --------------1'. ) 1-31 

disassemble i960object code- ------· dsm9601nst(. ) 1-62 
Vx9fJJ/f!JJXJJ disassembler. ---------------dsm960Lib 1-61 

format di5k. ------------------·dis~) 1-496 
create RAM disk device. --------------~) 2-26 

RAM disk driver. ---------------ramDiv 2-25 
(optional). prepare RAM disk driver f\:ruse -------------mmDrv( ) 2-26 

initialize device and create dosFs file system. ------------dosFsMkfs( ) 1-57 
associate block device with dosFs file system furctions. ------- dosFsDevlnit( ) 1-5.i 

prepare to use dosFs library. --------------- dosFslnit(. ) 1-56 
modify mode of dosFs vdume. ·---------~) 1-58 

unmount dosFs vdume. ·-------- dosFsVoll.lnmount( ) 1..(,() 
structure. initialize dosFs vdume cmfiguration---- dos&Ccnfiglnit( ) 1-53 

Vx960 &: SunOS badplane driver. ---------------------if _bp 1-125 
ENP 10/L Ethernet interface driver. CMC ------------------if _enp 1-130 

201 /202/302 Ethernet interface driver. Exce1an EXOS ---------------if _ex 1-131 
LANCE Ethernet interface driver.·---------------------- if _Jn l-132 
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IP (SLll') netwaidnlerface driver. serial line Jf_tl 1-134 
installI/O driver. ------ ~) 1-173 

removeI/0 driver. -- _ _ ~ ~) 1-174 
installnetwodcremotefiJe driver.·----- MetDrv() 2-10 
NetwcnFileSystem.I/0 driver. ---- n&Drv 2-12 

iNtallNFS driver. ---- "5Drv( ) 2-14 
pipel/0 driver.·------ pipeDrv 2-18 

initialize pipe driver. -- pipeDtvl. ) 2-2D 
pseu.dcHmninal driver. ----------- ptyDrv 2-22 

initialize pseudo-tmninal driver. ---------- ~) 2-23 
RAM disk driver. ·--------------------nmDrv 2-25 

pseudo memory device driver. --------------------memDrv 2-5 
installtneDKry driver. ------------------- nsend:>rv() 2-6 

networlcremote file I/O driver.·--------------------- netDtv 2-8 
prepare RAM disk driver fcr use (optional). -----------mmDrv( ) 2-26 

return whether underlying driver is tty devke. ------------- isatty(, ) 1-371 
tty driversuppmlbraiy._ .... ___________ tyl.ib 1-461 

displaylistdsystem drivers.----------------- iosDrv5how(,) 1-174 
JoginLib. enayption program for ----------vxenaypt 3-11 

install enayptionroutine.--------1oginE.nctyptIM) 1-2D4 
defaultpassword enayptionroutine. _______ 1oginDefau1.tEw) 1-205 

change end-Of-6Je character.------------· tyEOFSet(. ) 1-469 
determine jf end-Of-6Je has been read. ·-----------fecf.. ) 1-386 

reset error and end-of-6Je indicatas. ------------· cleamrl, ) · 1-385 
driver. CMC ENPlO/LEthemetintedace ·---------if_enp 1-130 

attach enp interface to nelwolk ---------enpattadr(. ) 1-130 
pr00e address for bus error. ------------------vxMemProbe{) 1-513 

famatted string to standard error. print ------------------~ ) 1-&> 
indicato:s. reset error and end-of-file -------------· c~ ) 1-385 

reading or/ determine if error has oca.ured while ·----------· femJrl. ) 1-386 
Jogfamatted error message.. ___ _.. _ _.· ---.logMsg() 1.,194 

error status ta---. ... 7,. : .. ,-; ;. ";:T' '"' ~-;=h '" ;:h-. ~--errnol..ib- 1-63~-- -'- .... ~ ...,u .... ,. , , 
print definition "-specified· error status~_:.:._:_: ___ _.: _ _;;___ printF.rrno( ) 1-509 

· task. get error status value Ci calling ·--...:.~-----em.oGet( ) 1-6.5 
Wk. set error status valued calling ____ _._:;:... ___ em.a.set( ) 1-66 

specified task. get error status value Ci-------- ermoOJTaskGet(. ) 1-6.5 
specified Wk. set error status value Ci_...; _______ ermoOJTaskSet( ) 1-66 

Internet address. resolve Ethernet address fer given·-----· ether~) 1-72 
add routine to receive all Ethernet input packets. ------ether!~) 1-?0 

send packet 00 Ethernet irterface. ----------- ethetOtdput(. ) 1-69 
CMC ENP 10/L Ethernet irterface driver. ·----------~if _enp 1-130 

ExcelanEXOS1fil/202/m Ethemetirterfacedriver .. ___________ if_ex 1-131 

LANCE Ethernet irterface driver.----------- if _In 1-132 
add routine to receive all Ethernet output packets. ---ethetOtdputHook ) 1-71 
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.. · .• ! .... : ··. t~ .. . .. · · Keyword Index 

hooks. Ethernet raw 1/0 routines and ethedJb 
Ethemetirterfacedriver. ExcelanEXOS2D1/m/3Q2 __ _ ___ if_ex 

ov~1..--~· O'fan°litW ~-Tft.. 
~~·~~- - --~ 

architecture-<i exception handling: i%0. -exc960l.ib 
initialize exceptioohandlingpvbge. adlli#. ) 
display exception informatim. - at:1nfoShowl. ) 

initialize exceptioo/inlerruptvedms. - a:Vednit() 
routine to be caDed with exceptioos. specify m:&okAdd( ) 

handle ta§k-level exceptioos. -- ---- ea'Taslc( ) 
edt task. . ail( ) 

irteriace driver. Excelan EXOS 201 /'2JYJ/E Ettemet----------if_ ec 
mount all file systems exported by specified host. -------nfsMoatA1l(. ) 
remote host display exported file systems ci ------- npFxporlShoW(, ) 

add.logging fd.·--------------------· ~) 
set priinary logging fd. ·-------------------- lagFdSei{ ) 

delete logging fd. --------------------· 1ogFd1Jelete( ) 
associate stream with fd. ·----------------------fdopen(. ) 

fa:matted string to specified fd. print ·-----------------·fdptintf( ) 
argumert list to specified fd. /string with variabJe __________ vfdprintf( ) 

value. validate open fd and return driver-specific -------- iosFdValue( ) 
get fd associated with stream. -----------· jiJeno( ) 

in/out/error. get fdbg100alstandard --------· ioGlobalStdGd() 
in/out/error. set fdbg100alstandard --------~) 
in/out/error. get £db task standard----------· idI'askStdGet(,) 
in/out/error. set fd b task.standard --------- idl'askStdSet( ) 

display list of fd names in system. ------------ iasFdSllow( ) 
pend on set of fds. -----------------------·select( ) 

default input/ output/error fds. set shell's ;..___ -· shellOrigStdSet ) create file. ____________________ creat() 

de1ete file. ---------------i.-~ .... -~-mnow( ) 
de1ete file.__________ fli"'• :;;;, . ·-delete(. ) 
delete file. -- .c:. ...; .... ~~·-unlink(. ) 
open file.------- -----open() 
close file. ---------- · ·.. ---Clc:¥e() 

change name of file.------~~~----~) 
write bytes to file. ------ ........ write() 

empty stream buffers and.close file. ----~ .... -- · .... .-.....~----· fclc:¥e() 
open stream on file. -----------------/ope#(,) 

l'elDOVe file.------------------nn<) 
read strlngftan file. --------------fioR"StrilfJ<) 
general purpose 6Je rompressioo. utility. -----------· wmpre11 

create remote fiJedevke. ·-------------· ~) 
m&annetwcnremote 6Je driver. ---------------MetDrv() 

substitute named 6Je in place ci open stream. --------~ ftwpen( ) 
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nelwmkmnote fiJel/Oddver. netDiv 2-8 
ieadbytesft<m fiJec:rdevice.- Mid() 1-164 

set filemd/writepointer. ~ltwk() 1-165 
get fiJe status infonnalim. /61:"4. ) 1-38 

pathname. get fiJe status inbmatbl using lf4d( ) 1-39 
device and create RT-11 fiJe system. initialize - - rtl1FsM1ifs( ) 1-294 
device and create dosFs fiJe system. initialize ~ ) 1-57 

mount NFS fiJe system. - "5Morad( ) 2-15 
/l:b::kdevicewithdosFs fiJe system functioos. . ----~ ) 1-55 

Netwolk FileSysteml/Odriver. ----- .n&Dav 2-12 
Netwc:rk File System Jbcu:y. ·-------------n&Ub 1-248 

raw blockdeW:e fiJe system limuy. -------------· raw&Ub 1-254 
RT-11 medi&<nmpatible fiJe system limuy. ·--------------It11FslJb 1-'1Hl 

MS-IX>S medi&<nmpatible file system lilrary. -------------·-- dos&lJb 1-40 
initialize file system on bk>ck device. ---------· disk1nil( ) 1-498 

specified host. mowt all file systems expend by --------- nfsMountAJI(. ) 2-15 
c&pJay expend file systems oi remote host. ·----·--nfs&portShow( ) 1-1..50 

library. ARPA File Tl'llMier Protocol-------------- ftplJb 1-98 
ARPA File Trander Protocol server. ----------· £tpdLib 1-106 

scaminglb:aiy. ftoating-p<D forma~ and --------- floatl.ib 1-91 
initialize ftoating-p<DI/Osuppod:. ---------float:Init(.) 1-91 

taskTCB. get ftoating-p<m regjstem from -----WaskRe~ ) 1-95 
task. display ~ting-pcm registers oi -----fppl'~ ) 1-95 

task. set ftoating-p<m registers o1. -----W~ > 1-96 
probe a presence ol. ftoa.ting-p<D support. ·-----------/ppProbe( ) 1-96 

assembly 1anguase routines. floating-pcm support------------- fppAUb 1-93 
lb:aiy. floating-pcm support -~---·-·--------fppl..ib 1~ 

format disk ·-------------diskFomud(_ ) 1-498 
oonvert format string. -------------·jioronnatV( ) 1-&> 

log formatted error message. ----------· qMs&( ) 1-194 
fonnatted 1/0 lilxaly. -------------- fioLib 1.8() 

buffer. put bmatted string in specified---------- sprint/(_ ) 1-84 
fd. prlnt formatted string to specified ---------· /dplintJO 1.a; 

enor. print formatted string to standard ---------printEn{ ) 1-8.3 
out pint formatted siring to standard----------· pritd/f. ) 1-81 

prlnt formatted string to stream.---------~ ) 1-375 
argument list in/ put formatted string with varlabJe -------· vsptintf( ) 1-8.5 

argument list to/ print formatted string with variable -------- vfdprint/f. ) 1-8.5 
argument list to/ prlnt bmatted string with varlabJe ---------vprintf( ) 1-84 

lir.uy. floating-point formatting and scanring---------- floatl.ib 1-91 
initiate tram&!rvia FIP. ~---------------ftpX/erl. ) 1-100 

send FIPcmunandandgetreply. ------/tpConunalld() 1.J}) 
get FIPcoounandreply. --------ftpReplyGet(,) 1-10'2 

initialize FIP data oonnectioo. -------~) 1-104 
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getoompJeted FI'Pdatac:onnedioo. ---~) 1-105 
&tcontents<XRT-11, ftp,«rshdirectOLy. _ _&old(> 1-sn 

logintoremote FI'Pserver. _ ftpl.oginO 1-104 
FI'Pserverdaemontask --- ftptll'ask() 1-107 

get cootrd.mnnectioo. to FI'P server on spedfied host. ·----flpHoolaip(, ) 1-103 
clean up and finame FI'P server task. _ -ftpdDelete( ) 1-1~ 

initialize FIPservertask. - ---- .ftpdlnit(,) 1-1~ 
Controller (SPC) Limuy. Fujitsu mb87030SCSI ProbxoJ. -----mb87m0Lib 2-1 

getfd.b: gkbalstandardin/out/error. ---·ioGlobaIStdGet() 1-169 
set fd .6Jr gkbalstandard in/out/error. ioGlobalStdSet( ) 1-169 

list gkbalsymbols. --------------- lkup(, ) 1-505 
set ron-1oca1 goto.-----------·----------·-- setjmp(. ) 1-19 

per{ontt non-local goto. --------------·-·-.. -·-·- btgjtnp( ) 1-20 
conned C routine to hardware intemlpt.----···---·----- intCottned(_ ) 1-149 

display NFS help menu. ------------------· nfsHelp(. ) 1-249 
cmplay debugging help menu.--------··------·-·-·- dbgllelp(. ) 1-24 

display task monitoring help menu.-·---------·-----··- spyHelp(. ) 1-367 
display(cxset) shell histcry. -----------------.... slM?llHistor]I(.) 1-340 
display (ex set) shell lmtcry. ---------,------····---------Ir(. ) 1-510 

task hooklhary. --------------· taskHoold.ib 1-410 
event ci NML. add hook routine to be called in·--·--·· excNMIHookAdd(. ) 1-75 

Ethernet raw 1/0 routines and hcdcs. ·--·------------------ethedJb 1-68 
toFrPserveronspecified host. getcorbolcoonection ---------flpHoolaip(,) 1-103 

file systems c:J. remote host. display exported ·-·-------nfsExportShow( ) 1-250 
Jogin to remote host. -----------·--------- rlogiH( ) 1-'ZJ2 

systems expo:ted by specified host mount all file ·--------- nfsMountAJI( ) 2-15 
tables. display host and netwodcrouting --------- route5how(, ) 1-283 

loog (32 bit) from netwOJk to host byte crder- coovert ·-----------ldds/( ) 1-393 
shJrt (16 bit) from netwodc to host byte crder .• coovert ·-----------· 111ohs{ ) 1-394 

.. delete host from host table.. -----------hostDelete( ) 1-111 
address. 1ook up host in host tabJe by lnlemet -----· hostGetByAddl{ ) 1-112 

1ook up host in host tabJe byname.. ·----- hostGet:ByName(, ) 1-111 
address from netwodcand host numbers. bm Jnlemet ------ inet_makeaddrl. ) 1-142 
addressfromnetwodcand hostnumbers. fmmJntemet _____ inef_makeaddr_b(,) 1-142 

add host to host table.----------------- "hostA.dd( ) 1-110 initialize netw<Xk host table. _______________ lt06flblbrit(. ) 1-110 
delete host from host table- ________ .:_ _________ hostDe1ete(, ) 1-111 

display host table. ________________ hCJstShow() 1-112 

address. 1ook up host in host table by hUmet ·------· hostGetByAddl{ ) 1-112 
Jookuphostin hosttablebyname.. _________ hCJstGetBJIName(.) 1-111 

host table subroutine Jixaiy. ----------· hostLib 1-109 
add host to host table. ______________ hostA.dd() 1-110 

ronvert ~ (32 bit) from host to network byte on:ter_ -----------hton/(, ) 1-39'2 
oonvert short (16 bit) from host to netwodc byte on:ter_ ----------· lrtons( ) 1-393 
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displaystatistia ix' ICMP. - ...,,,,,.lldShow( ) 1-243 
get file status infonnatim. - /stat<. ) 1-38 

print Vx960vemion infonnatim. - ~) 1-492 
displayexception infonnatim. - exc1nfoShow(. ) 1-?S 

mwodc. show ini>rmatimabout backplane bpShow( ) 1-128 
queue. get inbmatimabout messase- ,,.&OJnfrJGe#. > 1-236 

queue. show infonnatimabout message nusQSbow( ) 1-238 
get inbmatimabouttask. ~) 1-436 

netwoikrelaled inbmatim display routines. netSbow 1-242 
pdntoomp:lete inbmatimfrmn ~s TCB. - ii() 1-491 

get file status information using pathname. ----------stat( ) 1-39 
generic ROM jnjtja)intim. --------------- romStarl(_) 1-11 

ROM initializatimmoduJe. -------------boot1nit 1-11 
user-defined system jnitializatim routine. ·-~----------- ustinit(_ ) 1-474 

initialize backplane anchor. --------- bpbtit( ) 1-127 
create and initialize binary semapl-ae. ------·- semBCreatl?( ) 1-322 

£or mb87030 SPC. initialize cmtrol structure----mb8'7030Ctribrit(_ ) Z-3 
create and initialize counting semapl-ae. ------semCCmdl( ) 1-32.5 

initialize debug package.-·---------· dbg1nit( ) 1-25 
dosFs file system. initialize device and create -------- tbFsMkfs( ) 1-57 
RT-11 file system. initialize device and create --------- rt1.1FsMkfs( ) 1-294 

ronfigurationstructure. initiali7.e dosFs volume ------- tlosFsConfiglni#. ) 1-53 
package. initialize exception handling--------- exc1nit(, ) 1-77 
vectors. initialize exceptim/hllenupt ·-------excVednit( ) 1-74 

Jogical partition. initialize fields in SCSI -------- scsiBlkDevbtit( ) 1-306 
bJockc:levkE. initialize file system 00-------------· diskinit( ) 1-498 

suppcxt. initialize Boating-point 1/0 ·---------floatini#.. ) 1-91 
connedioo. initialize FrP data _ _._._ _____ ftpIJataConnlni#. ) 1-1Q4 

initialize FrP server task. __________ ;·ft:pdlnil{_ ) 1-1~ .· . 
initialize 1/0 system. _..;.:._ ____ ,_...._..;. __ ioslna(..) .. ,.l .. J7.3 .............. -·· 
initialize kernel._ .. , :,.;;:c.::---r·'-····.: kenaellnaf):: . .lJ29.,;...:.~r£,; 
initialize list ~~mmalwlist~.riit·.t#.iid4i~i-"t·~vt&;;ls' ~.,.,-._ . ~ '°' .... ~ .. -~14H~,..· 
initialize 1ogin table. _._i..-.~;~;. -- :. -'~ :.0, ~..'.:.:---loginmit(L}<::,l...nr._:_ ___ 1: /. · 

libr.uy. initialize message Joggirig-;_o~ · .. · .. --~;:..:~~ ~rn;,o . 1~194 · . ·-· .. " ;:.>-: 

aeateand initializemessagequeUe. ..... ~·----........ -.-~) .t-2.31-. '"'':•;,;i_,i.:_',. 

semaphore. aeateand ~mutual-exchisim ~----seinM~ )· 1-334 .-, · ··· · 
initialize netwcrkhJst table. -----hosfiblinit( ) 1-110 . - . 
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11uucwa: netwu. ..... paaase. --------~ ... ~ ·gflJ 

routines. initialize netwcrk show --------- netShowbtit( ) 1-245 
initialize pipe driver. ·------------pipel)rv(. ) 2-20 

driver. initialize pseudo-ter:mina----·-------FYDrv(. ) 2-23 
facility. initialize remote login -----------· rloginit(. ) 1-270 

initialize RPC packase. --------·------ rpc1nit( ) 1-286 
descrlplor; initialize RT -11 device ---------· rt11FsDevl.nitf. ) 1-29'l 
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aeate and partially initializeSBIC strudule. ~ ) 2-29 
initializesel«I(_ )lbmy. - ~) 1-314 

Hst. inilializeM«I( )wake-uf--~tfllit( ) 1-317 
initialize signal fact1ities Biglnil( ) 1-345 
initialize SUP inledace. - slipbfi#. ) 1-135 

semaphore. initializestaticbinm:y ~) 1-337 
initialize lldJoLib supped. - ~) 1-371 

lbmy. initialize symbol table -.,,,,,Uibdlt, ) 1-396 
facility. initialize task variables - t..Wadnit( ) 1-439 

specifiedaddress. initializetaskwithstackat - taskillit() 1...Ql 

RPC package. initialize ta9l{s acces.s to ---------- rpc!l'asklnit(. ) 1-286 
initialize ta9l{s regi.*rs. -------- ~gslnit(. ) 1-403 
initialize telnet daemon. ---------- telnetJnitt. ) 1-444 

descriptor. initialize tty devke ·------------· tyDevbrit(. ) 1-466 
fieJds in SBIC structure. initialize user-specified ------wd33c93CtTllnit(, ) 2--31 
semaphore. create and initialize versia\ 4.x binaiy --------- semOwde( ) 1-336 

setshell'sdefauJt input/output/errorfds. ------·shellOrlgStJSet() 1-341 
devk:e. issue INQUIRY canmand to SCSI -------scsibfquiry(. ) 1-:nJ 

displayspedfiednumberoi imtruc:tioos. disassemble and---------- IC) 1-31 
Jntemet address to long integer. anvert dot notatim -----~-· htet:.:,atldrl: )'+.'-1440 

absolute valueoi integer. -------------------·a<) 1-1 
read next word (J2.bit integer) &an stream. -------------getw{, ) 1-380 

append word (32-bit integer) to output stream. ---- -putw(. ) 1-381 
look up host in host tabJe by Jntemet address. ·--------· hos1Get:By.4Jldr( ) 1-112 
address (host number) &an Jntemet address. get Jocal ________ i#et_IMo/f. ) 1-141 

retumnetwcxkmunber&an Jntemet address.----------- illet_fleltJ/(. ) 1-143 
extract nebruWc.field frcm lnleniet address. -------bootNebnaslc&tnid( ) .l-17 
Ethernet address for given 1nlemet address. resolve-..~-,.... ether~=) -·-=.:t-72• 

and host mmbers. fomt Jntemet address fran iletwodc ,__;_bid..;.~ l 1-142 
andhostnwnbers. fomt lnlenietaddressfrannetwork~inet~:.::,b(=)~.-.1~t42{w;;-,;;~ c 

routines. 1nlemet address manipulation··'°'.,~ .. ·"·' .. : .. '-~·- · ...:: ·--metLib..:.h~&--n _.;;. 
interlace. get Jntemet address oiiletw<Xk;,:~i$.,.a:~)::fi"n~0;.";~11~ 

point-to-pcmpeer. get Jntemet~oi---:--.:..- .• ~.)/1;.119 .... _, __ _: __ 
im?ger. coo.veitdotnctation Intemetaddrejstoloog _ _. ______ ,;__ inet_addt() .1-14P 

strlngtoaddress. <XlllVelt Jntmietnelwcllk~from--~---netwod'(·)·-·1-145-· ~--, :'· . 
/aD. active mnnedioos ix 1nlemet protQoolsoc:kets. ~-...:-~ iilimflllShOw(. ) 1.:244 

coonect C routine to hardware inlenupt.------~~--~--~-ildConnect( ) 1-149 
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routine. ft!Strlct interrupt oortext from~-------mt:Ratrid(, ) 1-152 
determine if we are in inlenupt oortext or task/ ----- illtContatt. ) 1-152 

routine. oonstruct in1enupt handlerfurC ·------· ~) 1-150 
set inlenupl level.·----------- ilftLevelSd(, ) 1-147 

inlenupt level input.·---------- tylRd( ) 1-473 
language routines. inlenupt Jibra1y assembly--- _ intALlb 1-147 

set cunmt interrupt 1oclc.-OUt1evel. ----~) 1-151 
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get cwrent intem.tpt Jock-out 1eYel. ----ildl.ockLevelGe ) 
get cwrent inlmuptne.qjngdepth. -------a.tcount{) 

user-defined system nnck i!dP11upt ro.dttie. ------uw'""-ock( ) 
inlimuptsuirou.titt lilxm.y. --- _ Jnt:Ub 
inlarupt..Jevel output. ~ ) 

Jock out intemJpts. ·-- --- ildLoc1d. ) 
cancel effect ol intLock. ---- brtl.bcloc1c(, ) 

find I/Odeviceindevice Jist. __ ~) 
install I/Odrlver. - ~) 

remove IJO driwr. bDrvRemow( ) 
Netwtti<File System IJO driver. ------------------n&Dtv 

pipe IIO driver.------------------pipeDtv 
netwodcremote file IIO driver. ------------------- netDrv 

IIO interface lixcuy. ·---------------JoLib 
standard IIO library. ------------------ stdioLib 

fonnatted I/O library.------------------- fioLib 
Ethernet raw II 0 routines and h:>oks. ----------·-·-- ethed.ib 

initialize floating-point II O suwcrt -------------·--- float1nit(. ) 
1/0 system. ·--------·-------·--- iosl..ib 

initialize 1/0 system. ·----------------- iosbtit( ) 
add devke to I/O system. ---------------- iasDewtdd( ) 

del£te device frcm I/ 0 system. ·-------·------- iasDevDelete( ) 
jump program support routines. ·-------pidJb 

associated board<;, show jumperingof target and -------------·jump 
initialize kernel. -----------------· kernel1iti#. ) 

~management routines for kernel. architedure specific------- taskArchLib 
management library for Vx960 kernel. task -----------·----·---- taskl.ib 

aIUlOUllCeclocktickto kernel.----------------·~) 
Vx960 kemellixary. _____ _; __ _.::.._ ____ _.:_ kemelIJb 
return kernel revision string. .;. ______ .;..._. kemelVersion( ) 

set value of lcemel's tick oounter. -------------- tickSet( ) 
get value of kernel's tick oounter. -------------· tickGet(, ) 

driver. LANCE Ethernet interface------------ if _In read line with ~ _________________ ledRead() 

Jine..editinglixary. ·-------------- ledl..ib 
lhary. douliy linked list subroutirie -------------· JstLib 

find 1/0 device in devke list ------------------- ioslA!vFind(, ) add node to endof list ____________________ lstAdd( ) 

report number of nodes in list --------------------- lstCount( ) 
delete specified node frcm list ------·--------------- lstDelete(, ) 

extract sublist frcm list -----------·--------- Zst:f".xtmdf. ) find first node in list ______________________ lstFirst( ) 

and return first node frcm list delete·------------------ ZstGet( ) 
find last node in list ---------------------- lstlast{ ) 

1-152 
1-153 
1-476 
1-148 
1-472 
1-153 
1-154 
1-176 
1-173 
1-174 
2-12 
2-18 
2-8 

1-158 
1-368 
1-80 
1~ 

1-91 
1-172 
1-173 
1-175 
1-175 

3-8 
3-4 

1-179 
1-403 
1-416 
1-446 
1-178 
1-180 
1-447 
1-448. 
1-132 
1-185 
1-182 
1-W 
1-176 
1-7m 
1-210 
1-210 
1-211 
1-211 
1-212 
1-213 
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find next node in list. ------- -- lstNextt. ) 1-213 
find.Nthnodein list._. ______ ........ lstNthO 1-214 

fuvlpreviousnodein list-------------·------~) 1-214 
.find node in list ------ ___ lst:Find( ) 1-215 

free up list ------ _ lstlh?e( ) 1-216 
:node to sele.ct( ) wake-up list add wake-up - ----selNodeAJd( ) 1-316 

all tasks onsele.ct( ) wake-up list walc2 up ------- selWakeltpAU( ) 1-316 
and delete node on wake-up list find --------- se1NodeDelet.ef) 1-317 

initialize sele.ct( ) wake-up list. -------------- selWakeupUstlnit(. ) 1-317 
<:i nodes on select(, ) wake-up list. get number - --- selWakeupUst:Lell(, ) 1-318 

insert node in list after specified node. -----------1stlnsett( ) 1-212 
list all system-known devices. --------·-- det5( ) 1-504 
list oontenfs of directoty. ------------·----· ls( ) 1-500 

orrsh directoty. list contents ofRT-11, ftp, -------·-·-·--· lsOld(,) 1-502 
initializ.e list descrlpta. -----·--··----------1stbtit{ ) 1-D 

list glOOal symbcis. --------------- Dcup( ) 1-505 
/stringwith variable argument list in specified buffer.------------· vsprintfi.) 1-85 

fromspecifiednode. find listnodenStepnodesaway ----------1stNStep(.) 1-215 
get list of active taskIDs. --------- taslddListGet( ) 1-436 

display list <:i devices in system. ---------~ ) 1-176 
display list <:i fd names in system. --------- iosFdShow( ) 1-177 

timed. clear list<:ifunctioo.~ to be --------~) 1-451 
timed. display list<:i functioo.~ to be------- timexShow( ) 1-456 

display list<:isystemchivers. ---------~) 1-174 
show list <:i task create routines. --- taslcCt'eateHoo ) 1-412 

bJoclcedonsemaphore. get list<itaskIDsthatare------------~) 1-:W 
task. get list <i task variables <:i ----------· tllskVarlnfe( ) 1-443 

to SCSI~. list physical devices attached·-------· scsiShow( ) 1-305 
doubly linked list subroutine libraly. ---- _____ , lstl.Jb 1-207 

near given value. list symbols wl'ae vahies are --------- lkA.ddr( ) 1-505 
I string with variable argument list to specified fd. ------------- vfdprintf( ) 1-85 
/string with variable argument list to standard.out -------------vprintj{) 1-84 

coocalenate two lists.·----------------· lstColfcad. ) 1-2D'J memmy. 1oad objed module into ________ loadMDdule( ) 1-188 
memmy. JoadobjectmoduJeinto _______ loadModult.At() 1-188 
memmy. Joadobject~ into _____________ LI() 1-499 

ot;ectlDOdule kw:ler. -----------------· loadUb 1-187 
fromlntemetaddress. get local~ (tmnu.mber) - iltet_lnacJ() 1-141 

kl: 30 Aug91 

TCB .. move i960 localregjsleis fran stack to -- bzskRessStaclToTcb( ) 1-0J 
stack.. move i960 localregjsteis fran TCB to --- taskR.egSI'dil'oStack(. ) 1-409 

1ocX acx:ess to shell. she1l1..oc1q, ) 1-342 
JocXoutinlenupts. --- ---· intLoclc(_) 1-153 
Jog bmatted error message ------· logMss( ) 1-194 
Jog in to remote FrP server. - -ftplogin(. ) 1-104 
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Jogintoremotehlst. "°"") 1-272 
Jogout<iVx960syslem. q.""() 1-510 

add Joggingfd. -- logFdAM() 1-196 
setprimaiy loggingfd. -- -logNSd() 1-196 

delete loggingfd.- ---~) 1-19'1 
message logginglhvy. --- loglJb 1-192 

initialize message logginglhmy.- logbsll() 1-194 
Vx960remote logindaemon. rio&'M() 1-271 

iritializeremote login facility. -- rlog1d() 1-270 
remote loginlhvy. - dogUb 1-270 

entty. display login pranpt and validate user -----~ ) 1-2D3 
change loginstrin&---------·-----logi#StringSetf ) 1-204 

initialize login tabJe. ---------·-------- loginlnit( ) 1-200 
add user to login taNe. --------------· qinlber.Add( ) 1-200 

delete useremy from login tabJe. ·-------------1oginllserDe1el ) 1-~ 
display user login taNe. --------------loginUsei5how(, ) 1-200 

user name and password in login tabJe. verify -----·------· lqrinl.lselVerify( ) 1-200 
printVx960 logo. -------------------prim:Loga(.) 1-510 
print Vx960 manual entries.-----------------· vwman 3-10 

set signal inask. ·------------------~) 1-347 get subnet mask for netwoikinferface .._ _______ ifMaskGel(. ) 1-120 

Cootraler (SPC)/ Fujitsu mb87030SCSIProtocol-----·---- mb87030Lib 2-1 
create control structure for mbS?OOOSPC. ---------~) 2-1 

control structure for mb87000 SPC. initialize ------mb8'7030Ctrlbdl( ) 2-3 
<&play values <i all readable mb87030 (SPC) registers. ·---·------ spcShow(, ) 2-4 repcn mbuf statistics _____________ mlMjShow( ) 1-245 

JoadoijectmoduJeimo mema:y. -----------~----~) 1-188 
Joad oijectmoduleimo mema:y. --- . . -----·--- loadModrdtAI() 1-188 . 

free block of memay. _____ _.:.:..._ __ ~~-----/r'M..) 1-226 
reallocate block of memay. ______ :.._ ___ ,;;.., _____ rmlloc() 1-226 

freeblockof memay. . ... < •• • ••• ;::;...,:_ •. · ·-q;.(~~1 .. 221 .... ~~--
nvvlU:.r ·-~ - ·••' : . . . .. . . . • •: .. c · . .-I.· \r l AM . .... ..,......, memay. -- ;.::~9:.. .. ,:.1'~.=.41 r" ····: --~~ friiriii11 ... Hfl\~•'l!I-~· i · ···" ~-. 

display memay. __ :.......:._._._._;,.of~---. -"< )' 1-494 
Joadoijectmodu1en0· menlmy. ~- ~-----!---~~_:____Id( l 1-499 

create mema:ydevice. ---;;......,..~ .... .-~) u 
pseudo mema:ydevice driver, --~---_:_memDrv 2-5 

imtall menn}rdriver. ___ ,:... ___ ...,. ___ .__ memDrv() U 

allot mema:yfromcalla'sstack. ---~--ms~) 1-41.1/ 
partfut. allocate block of mema:y from specified --------memPartAll«{ ) 1-221 
partitiat. allocate block of mema:yfrom system memoiy -----malloc:(, ) 1-22.5 

free block of mennyin specified partition. -----· memPartlh¥( ) 1-222 
reaDocate block of mema:yin specified partition. ----memPartRalloc(. ) 1-222 
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Vx960 mema:ymanager. ·--------------meml ih 1-217 
create mema:ypartition. --------memP~) 1-219 
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addmemotyto mema:ypartitioo. .. ----memPad.4JldraPool( ) 1-211> 
set debugopO;m for mema:ypartitioo. --memPlll'IOptionsSet ) 1-221 

addmemcrytosystem mema:y~- -memtl..ddl'aPool() 1-224 
set debug optiom for Sysh?m mema:ypartitioo. memOptlonsSett. ) 1-224 

bJockof memotyfrom Sysh?m mema:ypartitioo. aDoc:ale ·-----""1lloc{) 1-225 
largest free Nock in Sysh?m mema:ypartitioo. find_ memFindM4t( ) 1-Z!l 

statistics show system mema:ypartitionbJocb and ft!m5howf. ) 1-228 
add mema:yto memol)'pmtiticn - memPcri4M.faPool() 1-211> 

partition. add mema:yto system memory ---~oPool() 1-224 
Jogbmattederror messase.-- logMls() 1-19' 

receive message from message cp!W!. -----· mssQReceiw{ ) 1-234 
receive message from socket. ------------ recvfrom( ) 1-356 
receive message from socket. ------------~) 1-358 

message JoSgingliJraiy. ------·------ iogLib 1-192. 
initia1ize messagelogginglhcu:y. ----------logbrit(.) 1-19' 

aeate and initiaJize message queue. -----------msgQOwde() 1-231 
delete message queue. ---------msgQDelete() 1-232 

send messase to message queue. ------------msgQSend( ) 1 .. 233 
receive message from message queue. ------------· mssQReceiw{ ) 1-234 

number of messages queued to message queue.- get -----msgQNumMsgs( ) 1;.235 
get information about message queue. ------------· msgQJnfoGet( ) 1-236 

show information about message queue. ------------mssQShow() 1-238 
message queue lbary. ----------· msgQIJb 1-230 

send message to messase queue. --------msgQ.Send() 1-233 
send messagetosocket.--------------sendto(,) 1-3.55 
send message to socket. ·-----------sendmss<) 1-356 

exported by specified host. mount all file systems --------- nfsMountA.ll(. ) · 1rts 
mount NFS file syStem. ------'-· nfsMould(, l ···1rts 

display mounted NFS devices. . ""'.'-- nfsDeVShow(. ) 1r16 
te and!-:&.:-1.:-- a..-1 ~-1. • ...:--~ -~UC'~) 1 ~A ' Q'ea llllUi:lllCA: IIµluuu.~Lw~1&Ju~"'"f'&-- ~--:-..;~ ........ ""'~- · ~ "'.ArS·-_ 

1haiy: m.uttiakxclusiosemaphxe-·---:m=~..,,r=· ,-,.,rn11~"'amMEib' ·•1a1l•!'-" ·" 
withoutrestrlctioos. giv~ ~~·~~~,-~~;~:: 

address. extract netmaslcfieldfranJmernet_bootNebiras~) "1-17 -· 
attachbp inlelface to netwoik. -- - . . . - .:.._:_ __ .:.._ bpRtladf(.) 1-127 

informatioo about backplane netwodc. Shi:>w-~_: __ ;;: ·· .: · - _;__ bpSltow( ) 1-US 
attach enp inledace to netwodc. - . . . ' - ---e#p<ltt41dr( ) 1-130 

attach ex inlelface to netwoik. -- ·-------aatmdl() 1-131 
attachJninlelface to netwodc. - _______ lna#adl() · 1-132 

attachSUP~to netwodc.---- --------5'att:Rdr(.) 1-137 
notation. extract netwOlkaddressindot __ inet_netof_strilts() 1-144 

formlntemetaddressfran netwOlkandhoetmunbers. _____ ind_~) 1-142 

form lntemet address from netwodcandhoet numbers. --- ilfet_makeatldr _b(. ) 1-142 
loog(32bit)fromhostto netwOlkbyte<X'der .. coovert ·--------ldonl() 1-392. 
short (16 bit) from lat to netwOlk byte <X'der .. coovert ·-------· ldons(,-) 1-393 
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shut down netwcxkcoonectioo. ~ ) 1-361 
romoltohxtROMs. reset netwcxkdevicesandtnumer ft!booi() 1-262 

toA..c.cIL oonvert netwO!Xdot~addreas lilet_fitm_b() 1-14.5 
to ASCII. convert networlcdotnotationaddress i#et_ldoa(.) 1-146 

driver. NetwakFileSysleml/0-- nfsDIV 2-12 
NetwcxkFileSystemJbmy. ·- n&Ub 1-248 

initialize netwcxkhosttaNe. "°'1tiblbdt() 1-110 
getlnlemetaddressof netwoddnteface ~) 1-116 

set irmface address ix network interface ~ ) 1-116 
set broadcast address ix networlcinterface ijBroadalstSel( ) 1-117 
get broadcast address for networlc iilterface. --------- ifBroadalstGet( ) 1-118 

define subnet for networldrterface. ------------ ifMaskSet() 1-119 
get subnet mask for networlcinterface. ------------~ ) 1-120 specify Bas-; for networlcinterface. ______________ ifFlagSet{) 1-121 

get metric for networlcinterface. ---------·---· ~ ) 1-123 
delete routes associated with networlcirterface. ----------· ~ ) 1-123 

serial line IP (SLIP) networkimerface driver. ·------------if _st 1-134 
change networkirterface ~ --------- ifFlagChan.get. ) 1-120 

get networlcirterface ~ ----------- ifFlagGet() 1-122 
specify networlc irterface Mp cxxim. ·-------- ifMetricSet(, ) 1-122 

networlcirterface librcuy. ·---------ifUb 1-115 
networkirterface li:>raiy. -·---------netLib 1-240 

display attached networlciltedaces. ------------- ifShow( ) 1-242 
address. return networlcnumberfromlmmet ·----inel:_netoft.) 1-143 

address. convert Internet networlcnumber from string to·------ inet _networl<( ) 1-145 
initialize network packa.ge. ------------ netlibbrit(, ) 1-240 

display routines. network related infonnatioo ---------netShow 1-242 
install networlcremote file driver.·--------- netDrv() 2-10 
driver. networlcremote file 1/0 ----- netDrv 2-8 
librcuy. network route manipu1atim ---------- roufe'l.ib 1-i.st 

prirtsynopsisof networlcroutines. .:________ .net:He1"") 1-483 
display ha;t and network routing tables. ----- rocdeShow() 1-28.1 

initialize networlcshow routines. -------- netShowlnit(, ) 1-245 
networlc task enhy point. . netTas1c( ) 1-241 

convert Jong (32 bit) &an network to hlst byte order- ________ nlohl( ) 1-393 

convert sha-t (16 bit) &an networlc to hlst byte order_ ----- rdohs( ) 1-394 
unmount NFSdevice. --------nfslbtmould() 2-16 

display mounted NFSdevices. ----------~) 2-16 
install NFS driver. - nfsDrvl.) 2-14 

mount NFS file system. ----------· nfsMount(,) 2-15 
display NFSheJpmem.L- --nfsHelp() 1-249 

parameteis. modify NFS UNIX authentication ____ nfsAuthUnixProm ) 1-251 
parameters. display NFS UNIX authentication----- njsA1lthlbtb:SI ) 1-251 

parameters. get NFS UNIX authentication ------ nfsAJtthllnixGet( ) 1-152 
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parameters. set NFS UNJXauthenticalbt - ~) 1-252 
parameters. set ID number of NFS UNJX authenticaticn ----nfiidSet( ) l-253 

node. findlistnodenScep nodesawayfrcmspedfieci._ -~) 1-215 
n!p<lltnumberof nodes in list-- ---ktCOlad() 1-210 

list. getnumberoi nodescxurded()wake-up .w ......... ~Ust.lm() 1-318 
/disassemble i960 object code.. - ~) 1-62 

extract symbol table from oqect module. xsym 3-12 
Joad. object module inlo memcxy. ---~) 1-188 
Joad objectmoduJeinlomemcxy. ---~) 1-188 
1oad objectmoduleinlomemmy. - Id() 1-499 

object module loader. -------·-----· loadT.ib 1-187 
return current olfset in stream. -------------------ftelJI.. ) 1-378 

open ctiredory {ex searching. ·----------opendirl. ) 1-36 
driver-specific/ validate open fd and return·-·-----·--·---- f.osFdValue( ) 1-177 

openfile.-------------·----·---·-open(.) 1-162 
open socket ·-------------.. ----·--socket\ ) 1-352 

port bound to it. open socket with privileged -----.. ---·· msvporl( ) 1-'lh6 
named.file in place of openstream. substitute---------·---.. ~) 1-'377 

open stream on file. ---·-··----------· ft:JFenJ, ) 1-374 
bit)fromhosttonetwmbyte order- convertkngC32------------·---~) 1-m 
bit) from host to networl< byte order- convert shcxt (16 -----·----·-·----· htotts( ) 1-393 
bit)fromnetwcntorostbyte order- convertloog{32-------·------ntvh/(.) 1-3'J.3 
bit) from netwcn to bJst byte order .. coovert shcxt (16 ------------· ntohs( ) 1-394 

invert order cibytes in buffer. ------------ bi#vert(. ) 1-4 
send packet on Ethernet interface.-----~) 1-69 

to receive all Ethernet input packets. add routine ·-----·- etherlttpfdHookAJd( ) 1-70 
to receive all Ethernet output packets. add routine ·------ etheJOutputHookAdd(, ) 1-71 

create memocy part:iOOn. ·--------------- memPartC.reate(, ) 1-219 
addmemaytomemay partition. ---·----------memPartAddroPool() 1-220 

block of memo1y from specified partition. allocate -----·---·------ memPart:AlJocf. ) 1-221 
set debugoptiomfcr memay partition. ---------·-·--menrP~) 1-221 
block of memory in specified partition. free --------·-·----· men-.Part&ee( ) 1-:?22 
block of memay in specified partition. reailocate _________ .. memP~ ) 1-222 

add memory to system memcry partition.--------------memAddI'aPool( ) 1-224 
cpicru for system memcry partiDon. set debug--------- memOptionsSet(, ) 1-224 

c:J memay from system memcry partition. allocate l'Aock------------malktj) 1-225 
free bkx:k in system menny partition. find largest -~-------meniFindMax(. ) 1-Zl.7 

fields in SCSI 1ogical partition. initialize ·----·-·------ scsiBlkDeribtit(. ) 1-306 
statisfics. show partition bJocb and -·---------- memPartShow(. ) 1-223 

srow system memay partition b1oclG and/ ------------ memShow() 1-228 
devk:e. define logical partition on SCSiblock --·----· scsiBlkDevOeate(, ) 1-306 

get currett user name and ~ord. ·----·-----·----·--remCurLIGetf.) 1-267 
set remote user name and ~ord. ·--------·--------- remCurldSetf... ) 1-'lb7 
setremoteusernameand pa.iSWord. ·-----------·--------iam<) 1-268 
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default passwc.-denayptknroutine. - ~) 1-:?DS 
verlfyusernamea~ passwoldin]ogjntabk ~) 1-202 

set aammt defay]t path --N~- loDefPatJ..Set(. ) 1-166 
setcurren default path.----- dtdb{) 1-167 
get curren default path.-- lalJefPtllJrGet ) 1-167 
getcurrendefauJt path.---- ~) 1-168 
get curred default path.-- aetw'( ) 1-168 

address of point-to-point peer. get lnler11et ~ ) 1-119 
getnameofcmneded peer. --- ~) 1-360 

repmts. nm periodic taskadivity -- -sp!/I'aM(. ) 1-365 
repmts. begin perkxtic taskactivly -------------sP!A. ) 1-366 

spawn task to call function perioctically. ----------------period(. ) 1-485 
call function perioctically. ·--------------periodRun( ) 1-485 

create pipe device.-----------~) 2-21 
initia1iz.e pipe driver. ----------------pipel)rv(,) 2-20 

pipe 1/0 driver. ·--------------pipeDlv 2-18 
from task's TCB. printoomplete inf'oma&rl -----------·Ii< ) 1-491 

directoty. printCWTentdefault ·-----·---------paid(. ) 1-496 
emx status value. print definition d specified -------prildEtrno( ) 1-SO'J 

specifiedfd. printformattedstringto -----------·filpfitdl..) 1-83 
standard error. print formatted string to -----------prilftEn( ) 1-83 

standard out print formatted string to ------------print:J{ ) 1-81 
stream. print formatted string to ------------/printA ) 1-375 

variable argumert list to/ print £onnatled string with ·-------- t/dplitd/.. ) 1-85 
variable argumert list to/ print bmatted string with ·----------vprillt1' ) 1-84 printstacktraa!of task. _____________ . tt( ) 1-32 

stack usage. print summaryd each ~s ·------- chec1cStack(, ) 1-488 
TCB. print summaryd each ~s ._:. _________ i( ) 1-489 

routines. print~ of network -----~---net:Help(_ ) 1-483 
routines. print syropsis of seJected ---~--r------ help(_ ) 1-481 

franstack. printtraceofftinctionc:a'& f5• :,.,, :'., 'f M-.i· .. ·.' brStad() 1-458 ........ _ ·-·· 
print Vx960 ~· _.;.;.;_..._~u;;-~:L;S'-4) 1. ..... prind.D/fJ(. J"" 1-510' 

:i~i print Vx960 manual entries. ------vwmm 3-10 

20 

infonnatim. print Vx960 version --.... -------~-wniofl( ) 1-492 
change priority of task. ~-------- taskPrioritySet(. ) 1-425 . ex.amme priotitydtask. __ __:. ______ taskPriorityGet( ) 1-426 

change shell prompt. ·----------she11Promp&t(, ) 1-341 
entry. display 1ogin prompt and validate user------ loginPJOmpt(. ) 1-:11>3 
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parameters. promptforbootline ------bootParamsPrompt(,) 1-16 
pseudo memcrydevice driver.·-----memDiv 2-5 

create pseudotenninal ----------P'Y~) 2-23 
pseudo-terminal driver. -------------ptyDlv 2-22 

initia1iz.e pseudo-terminal driver. --------P'YCJrv(. ) 2-23 
create RAM disk device.----------~) 2-26 



Keyword Index 

RAM disk driver.------------mm.Div 2-25 
(optional). prepare RAM disk driver for uAe M-~------- rar.-.Dr.J( ) 2-26 

lbraiy. raw block device file system ---------· rawFsLib 1-254 
modify mode of raw device volume. -------raw~) 1-260 

disa1* raw device volume.------ rawFsVolllnmarmt( ) 1-261 
Ethernet raw 1/0 routines andhoolc:s. ·------etherUb 1-68 

as&>ciate block device with raw volume functioos. ------ rawFsDevlnit( ) 1-258 
prepareto use raw vdume libnuy. -----------mwrumt(_ ) 1-259 

perfmn buffered read. ------ -----/read{. ) 1-377 
if end-Of-file lw been read. determine ·----------------·feel( ) 1-386 

fran input stream. read and convert characters -----·--·----fect:ml\ ) 1-382 
from standard in stream. read and convert characters --·---·---·--·-·-·-·-scanft. ) 1-382 

read buffer. ----·----·---·-------·-· ~ ) 1-89 
device. read bytes from file er ---·-··-··----·-·-·····-- read( ) 1-164 

do task-level read fer tty device. ·----··-··-·--.. ·--·······-.. -·- ty&ad(_ ) 1-472 
readlinewith~ ---·-·-------led&ad(.) 1-18.5 

integer) from stream. read next wocd (32-bit -----------·------getw{_) 1-380 
read one entry from directory. ----------- readdir{ ) 1-36 

SENSE command to device and read results. issue REQUEST --·-··-·--- scsi&q.Sense(. ) 1-311 
device. read sectors frcm SCSI block---------- scsiRdSecs( ) 1-310 

read string from file. ------------· fio&JString(. ) 1-89 
read string from input stream. ------------mets< ) 1-373 

stream. read string from standard in -------·-----gets{ ) 1-379 
set file read/wriie pointer. ----------------lse.ekt.) 1-16.5 

notifyrawFsLib of~ in ready status. ----------- rawFsReadyChange( ) 1-260 
notifyrtllFsLib of change in ready status. _..;, __________ rt11FsReadyChange( ) 1-296 

notify dos..~Lib of change in ready status. ------------· dosFsReadyChange( ) 1-58 
check if task is ready to run. ·-------------- taskls&!ady( ) 1-4.14 

reallocate bkx:k of memory. -·----·-----1Wallai ) 1-Zlb 
. specified partitioo. reallocate block of ~ifi:{J.,;;~jmemFarlR.ea&c( ) 1-222 

add routine to be called at reboot..:...;;;~i;:;;.~i.t~UZ...!.~~) 1-263 

reboot support libnuy. ·----------- rebootLib 1-262 
packets. add routine to receive all Ethernet input, __ .:.__ ethetlnputHookNld(. ) 1-70 
packets. add routine to receive all Ethernet output _ _..:._ etlierOutputHoo ) 1-71 

receive data fran socket.·--------------~ ) 1-357 
queue. receive message from mes.sage ·----· msgQ:&ceive( ) 1-234 

receive message from socket --------- rectfrom( ) 1-3.56 
receive message from socket ·-------- n!CVmSg( ) 1-358 

return conteits of PCW register. ----------------------~ ) 1-50'7 
retumcontentsofTCW register.---------------------- trw() 1-50'7 
return contents of ACW register.------·---------------- acw( ) 1.roJ 

~r15,/ return contents of register pfp (ak> sp, rip, --------------p/p(, ) 1-506 
initializ.etask'.s registers.------------~---- taskRegsbdt() 1-403 

display conterts of task's registers. ---------------- taskRegsShow( ) 1-405 
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settasl{s registers. --- ---~) 
modify registers. ---- mRe,p( ) 

of all readable wd33c93 chip registers. display values lbicSlloro( ) 
of all readable mb8?mO (SPC) registers. display values lpC5laD( ) 

move i9601ocal registersfrom~toTCB. --~dl'cb() 
get Boating-point registers from taskTCB. --!Ptll'~) 

get tasl{s registers from TCB. ~) 
move i9601ocal registers from TCBtostack.. - ~~) 

displayftoating-point registers of task. - -fpfll'~) 
set Boating-pen registers of task.- -~) 

remoteoommandJibrmy. ---------remlib 
create remote fi1e~ ----------· ~) 

imtal1 networic remote fi1e driver. -------------- ftetDrv( ) 
networic remote fi1e I/0 driver.------------nelDlv 
login to remote FfP server. ·------------ftP~) 

exported file systems of remote h:>st. c&play ·---------"'5~) 
logirito remote h:>st. ·----------------~) 

displaya.ment remote identity. ---------------wloimi{) 
Vx960 remote 1ogin daemon. -----------rlogind{) 

initialize remote 1ogin facility. ----------- rloginit(, ) 
remote 1ogin libr.uy. ·-----------rloglJb 

execute shell command on remote machine. -------------mndC) 
set remote user name and password. ----mnOaf~) 
set remote user name and password. -----"1n() 

removeclirectm~---------------mulit() 
remove file. -------~------- nn() 
removel/Odriver. ----------ias~) 

table. remove symbcifrom symbol·------~) 
task. remove taskvariabJe from ____ .;.._ taskV~ ) 

disable task. rescheduling __________ ,__ taslcUJdt.) 
enable task rescheduling. ____ ...; ________ . tas1cUnloc1c( ) 

indicalors. reset error and end.of-fi1e --------- cle.nn{ ) 
transferarirol to boot/ reset netwoikdevices and ---------~) 

diredOly. reset position to start of-----------~) 
pulse reset signal m SCSibus. --------M:SIBusRaet(. ) 

Iestart task. --------------ms1cRatart() 
~task.. _____________ ~·) 

l'eslllne task. --------------·Ir() 
aeateempty ring buffer.--------------·~) 

delete ling buffer. ------------~) 
get characters from rlng buffer.---------------mgBufGell.) 

put bytes Do ring buffer.----------------~) 
number cl free bytes in ring buffer. delennine----------mgNeeBFs<) 

determine number of by tu; ir. ang buffer. -------·--------- mgNBFs{) 
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1-276 
1-278 
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make ringbufferempty. ~) 1-275 
test if ringbufferisempty. _ nt&f$Entpty() 1-'Z77 

room). test if ring buffer is full (no more • mgisl'ulll. ) 1-'Ul 
Jbaiy. ringbuffersuJ:routine __ mg1Jb 1-273 

ring/ put byte ahead in ring buffer without moving- ~ ) 1-ZJCJ 
advance ringpOO-.terbyn byte;.-- ~) 1-ZJCJ 

inringbufferwitroutmoving ringpcmers. putbyteahe.ad ~) 1-ZJCJ 
generic ROMinitia1izatim. tomStart( ) 1-11 

ROMinitializatimmodule. - bootlnit 1-11 
boot ROM subroutine Jixaiy. - - bootIJb 1-13 

configuratioomoduJe b boot ROMs. system -------------· bootConfig 1-10 
and transfer cootrd to boot ROMs. reset networlc devices ---------~ ) 1-'1fJ2 

root task. ------------------ usrRoot( ) 1-475 
enable round-rOOin selection. --------· kemell'imeSlice( ) 1-181 

add route.-------------------- rordPAdd( ) 1-281 
delete route.-----------------·~) 1-282 

netwak route manipulation lixaly. ·---------- rontel Jb 1-281 
display rost and netwcxk routing tables. ·-------------- nxdeShowC, ) 1-283 

inil:iaJize RPC package. ---------------- rpcblit(. ) 1-286 
initiali7.e tasli:.' s access to RPC package. ---------------rpCI'~ ) 1-286 

RPC support lixiuy. ------------ ipdJb 1-1.85 
initialize RT-11 device descriptxx-. --------· rt11FsDevbtit( ) 1-292 

initializ.e device and create RT-11 file system. ------------- rfl.mMkfs( ) 1-294 
mt conteJlls of RT-11, ftp, or rsh ctirecto!y. ·-------&old( ) 1-502 
prepare to use RT-11 lib:aty. -----------rt11.Fsbtit{) 1-294 
system lbcuy. RT-11 media-compatible file -------rtl1F11Jb 1-287 

modify mode of RT-11 vdume. ·---------rtl.mM.odeChan&e{ ) 1-296 
fragmented free space on RT-11 vdume. reclaim ----------· squeere( ) 1499 

make calling task sak frcm deletion.----------- taskSafe(. ) 1-428 
and partiallyinitializ.e SBIC structure. create----~) 2.29 

user-specified fie1'k in SBIC structure. initialize -------wd33c93Ctrilnit( ) 2.31 
daine 1ogica1 partition on SCSI block device. --------scsiBlkDevCreate<. ) 1-306 

read sectors fran SCSI blockdevice. ----------scsiRdSecs( ) 1-310 
write sectors to SCSiblockdevice. ________ SCSJ°NtSea() 1-311 

~resetsignalon SCSibus. -------- scsiBusRaet(,) 1-307 
all devices coonected to SCSI c:xriroDer. ronfigure ----~ ) 1-:m 

physk:al devices attached to SCSI c:xriroDer. mt -----------scsiShow() 1-n; 
TEST_ UNIT _READY rommand to SCSI device. issue -------- scsiTestl.htitRdfl( ) 1-'m 
ic»ue FORMAT_ UNIT rommand to SCSI device. ·-----------scsiFonnatl.btit( ) 1-~ 

issue INQUIRY rommand to SCSI device. ·--------------scsilnquby( ) 1-D 
issue MODE SELECT command to SCSI device. ------------scsiModeSeled(. ) 1-:W 

ksue MODE SENSE oommand to SCSI device. -------------scsiModeSeNe( ) 1-:W 
issue READ_ CAPACITY command to SCSI device. ·----------~ty() 1-310 

Computer System Interlace (SCSI) Jhary. Small-------------scsillb 1-298 
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initialize fie1ds in SCSI logical partitiOO. ----MSiBllcDevbd#. ) 1-306 
configure SCSI peripheral (example).----~) 1-476 

structure. create SCSI physical device - ~) 1-303 
structure. delete SCSI physical device ----laiP~) 1-303 

sbucture. return pointer to SCSI physical device --~) 1~ 
Lbaty. Fujilsu mb8?000 SCSI Protocd Cootzdler (SPC) mb87m0Lib 2-1 
wakeup task pended in select(,).·---- ~ ) 1-315 

issue MODE SELECT command loSCSI device. -~) 1~ 
UNIX BSD 4.3 select Jbaiy. - MlectLib 1-313 

initia1i7.e select(,) Jilraiy. -- ~) 1-314 
add wake-up rode to select(, ) wake-up list ---------- selNode.AJd(, ) 1-316 
wake up all tasb on select(} wake-up list --------- selWakeu¢ll( ) 1-316 

initia1iz.e select( ) wake-up list --------- selWakeupListlnit(. ) 1-317 
get number r:i rodes on select( ) wake-up list ------- selWakeupUstl..en(. ) 1-318 

create and :initializ.e binary semaphore.--------------- semBCreate( ) 1-322 
create and initialize counting semaphore. -----------------~ ) 1-325 

give semaphore.-------------------~) 1-328 
take semaphore. ------------------ senll'ake( ) 1-328 

delete semaphore. -·--------------·--semDelete( ) 1-329 
unblock every task pended on semaphore. ----------------· semFlush(. ) 1-329 

task IDs that are blocked on semaphore. get list r:i -----------·--seml~ ) 1-330 
inifialize mutual-exclusion semaphore. create and ---------- semMCreak( ) 1-334 
initialize version 4.x binary semaphore. create and ---------- semCn!att!( ) 1-336 

initialiu static binary semaphore. -----------------semlnit(. ) 1-:D7 
available. take version 4.x semaphore if semaphcre is -------- semClearl. ) 1-:D7 

take versioo 4.x semaphCC'e if semaphore is availaNe. ----------· semClearl. ) 1-337 
binary semaphore libmy. ·--------------semBIJb 1-320 

counting semaphore libraty. -------·----..,.-- semCLib 1-324 
general semaphore libmy. ·--------------· semUb 1-31.6 

mutual-exclusion semaphore lixcuy. ·------------ semMLib 1-:Dl 
version 4.x binary semaphore Jiniy~·--,----.------~-· sem.Olib. 1-336 

· _.._ __ , ---L--:- .,....;,~--~' · • · ._;;.~: .. :a1r..:.;.-c-...1 ) ·1-335 givemw.~uW>&J11.~..;....;.wA1~Y.1 . ...-..~~ . ..,,.,,..,,:----==~iv~ur"'4'\ . . ·· 
send data to socket _____ .:_.:._ ____ :_ __ send( ) 1-355 

reply. send FTP oommand and get -------ftpComnulttd(. ) 1..9'J 
send message to message queue. ·-----msgQSend( ) 1-233 
send message lo socket -----------sendtol. ) 1-l55 
send message lo socket -----------sendmsg( ) 1-l56 

interlace. send packet on Ethernet ---------~ ) 1-69 
send signal lo task.·-------------- kill( ) 1-349 
send signal to task. ·------------sig.Raise( ) 1-349 

login to remote FfP saver. ·----------------ft1'Login(, ) 1-104 
ARPA File Transfer Protocol saver. -------------·------ ftpdLib 1-106 

. FTP saver daemon task. -------------ftpdl'askt. ) 1-10'7 
get rontrol connect:ioo to FfP saver on specified host --·--·------ft1'Hoolalp(, ) 1-103 

Intel 



Keyword Index 

deanupandfinaliz.eFfP servertMk ftpdDelete(.) 1-lM 
initiali2'.e FfP servertMk -- - ~ ) 1-'\M 

start sheD. slte1Ibtit(. ) 1-3.18 
Jock access to she1L --- - sltellLoc1q_ ) 1-342 

maclWne. execute sheBcommand ooremote - mnd( ) 1-265 
shell entiy poim. shell(. ) 1-339 
shell execution routines. sheDIJb 1-338 

display (<X' set) shelllmtoly. - altellHistory( ) 1-340 
display(orset) shelllmtoly. - .II() 1-510 

change shell pr<mpt. l1telJPromptSd( ) 1-341 
script. signal shell to stop~------~) 1-340 

input/output/ mor fds. set shell's default ---- • she1lOrlg5tdSet ) 1-341 
shut down netwoiX oonnedion. ______ shutJowtf(. ) 1-361 

sleep untiloccwrera of signal·-------------------~) 1-348 
initialize signal fadlitia ------------siglni«.) 1-345 
software signal facility lhaiy. ·-------------- sigUb 1-343 

iMtill signal handler. --------------sigv«'( ) 1-346 
set signal mask. ·--------------~) 1-347 

pulse reset signal 00. SCSI bus. ---------- scsiBusRae1(_ ) 1-'Xll 
processing script signal shell to sq> --------shellScriptAbor ) 1-340 

install separate signal stack. ----------------- sigsl:llcJd. ) 1-347 
send signal to tmk. ---------------kill(. ) 1-349 
send signal to~ -------sig&dse(,) 1-349 

add to set of blocked signak.---------------~) 1-348 
single-step. ----------------$() 1-30 

subroutine. single-step, but step over -------------so<) 1-31 
bkx:k. find siz.e of largest available free ---memPart:FindMax(. ) 1-22.3 

signal sleep Wltil occwrence ci --·pause(_ ) 1-348 
initializ.e SUP~------~~------- sliplttit(. ) 1-135 

set baud rate !lJr SUP irte.rface. - .... ,. ,_..,,,_.; ~--'~ ,;:;.,_. ~' ''-slipBaudSet( ) 1-136 
delete SUP~..... . . · ri.,.~~~ _q ff.J ~,slip~ ) 1-137 
au.--1.. SUP~-to· _.....;..--J~ ....• ,.._.,,;.;.".,-h··C:i-"iP:;.,.,.'-o1nffri,.JJ•\·~·1-137 ·. UCILJ.l llmJ.i:M.l:: ltt:l.WU[.._ .. , ... • •• 11 ...,...........,~~:." '!"-J. -~ ... ~ 

driv serial line IP (SUP) netw-L • lfelface - . - - . if sl 1134 er. \JI-I\.~~:~~--~·_,~~---- - -

and.name to socket _____ _.;.;__~~----bind(,) 1-352 

~ socket-----,-- socket( ) 1-352 
enable coonectioM to socket ---------· ------- "*"'. ) 1-3.53 

·.acceptcoonect:ionfran socket. ----accept(.) 1-354 

initiate connectioo to socket. -------------· a;wned( ) 1-354 send data to socket. __________________ send() 1-355 
send message to socket. _________ .:._ ______ 5e*lto( ) 1-355 

receive message fran socket. ------------~) 1-356 send message to socket. _______________ sendJnsg() 1-356 

receive data fran socket. -----------------: 1l!CV( ) 1-~7 
receive message fran socket. ----- ~ ) 1-358 
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UNIX BSD 43 compatible socket lhmy. -- llOCkl.ib 1-3.51 
set socketname. - _gebockMme( ) 1-359 
set sodlet '-"1-.:-i.""ll'lS. ~kept( ) 1-358 
set socket options. --~) 1-359 

bind socket to privileged IP pert ~) 1-'Jm 
bound to it q>el\ socket with privileged pm - --naVJO'l( ) 1-"'6 

spawntMk. -~) 1-419 
periodically. spawn task to call functim ___ ~ ) 1-485 
repeatedly. spawn task to call £unctim - ~ ) 1-4Jr7 

parameters. spawn task with defau1t - sp( ) 1-4Jr7 
control structure for mb87000 SPC. create -----------mb87mOCtrlCreate( ) 2-1 
control structure for mb87000 SPC. initialize -----------mb8?03QCtrlbtit(, ) 2-3 

spy CPU activitylibnuy. -------·-------spylib 1-362 
stop spying and repotting. ------------ spyStop(. ) 1-365 

bNall separate signal stack. ------------------- sigstiJcld.. ) 1-347 
allot memOl)' from caDet' s stack. ------------------ taskStackA.llot(. ) 1-4i17 
local registers from TCB to stack.. move i960 -------- taskRegsTdifoStad( ) 1-409 
trace of function calls frcm stack. prirt -------·----------~ ) 1-458 

initialiu! task with stack at specified a~ -·------·--- task1nit(. ) 1-W 
move i%O 1ocaI registers frcm stack to TCB- ---------- taskRegsStacKI'cffcb( ) 1-0 

stack trace libnuy. -------·---------- trcLib 1-458 
print stack trace of~-----------------· tt( ) 1-32 

prirt summaxy of each tasl(s stack usage. --------------- checkStac1c(. ) 1-488 
print lonnatted string to standard error. ---------------printErr(. ) 1-8.3 

read stringfrcm standard in stream. --------·-------·&ets< ) 1-'!79 
and convert charactem frcm standard in stream. read·-------------- scanj{ ) 1-382 

return next character in standard in stream. ---~-----------~ ) 1-Jfil 
getfdforgJobal standard.in/out/mu.·-------· ioGlobalStdGet() 1-169 
setfdforgJobal standard.in/out/mu. ________ ioGlobalStJSet() 1-169 

getfdforta.5k standard.in/out/mu. ---------· ioTaskStdGet() 1-170 
setfdforta.5k standard.in/out/mu.·---------ioT~) 1-170 

standard I/0 librcuy. ----------- stdiolJb 1-368 
prirt formatted string to standard out ---------------print/{. ) 1-81 

with variable argument list to standard out /string -----------vpt'intj( ) 1-84 
append character to standard out stream.------------· putdrat{ ) 1-388 

show partition bkx:ks and statistiot __ ..;._ ________ memPartShow() 1-22.3 

memcry partition bkx:ks and stafisticcl show system --------memShowl. ) 1-228 
<&play IP statistics -------------- ipstatShow( ) 1-244 

report mbuf statistics ----------------- mbufShow( ) 1-245 
display statistics fa- ICMP. ---------- icm.pstatShow( ) 1-243 

<&play all statkticsfa-TCPprotoca. ________ trpstatShow() 1-246 

display sta&tks fa- UDP protocd. ·--------udpstatShow( ) 1-246 
buffering for either stdout or stdelr. set line ---------------- setlinebuj( ) 1-384 

initialize stdioLib support ---------------- stdiolnit(_ ) 1-371 
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copyin(orstdin)toout(or stdout). ------ ----------row<) 1-496 
set line buffering for either stdout or stderr. ------------· setlinebuj{ ) 1-384 

return next char-dderininput stream.------------------~) 1-373 
read string from input stream.---------..;.---------~) 1-373 

out any buffers on output stream. write------------·~) 1-374 
print £onnatted string to stream. ------------------bJrintft. ) 1-375 

append character to output stream. ----- ---/pultj ) 1-376 
string to output stream. copy NUI.lAenninated-----/puts( ) 1-376 

named file in place cl '¥1' stream. substitute ------------freopenl. } 1-377 
reposition stream. ------------------foe.e1c< ) 1-378 

retumcurrentoffsetin stream. --·----------·------·----ftell() 1-378 
readstringfromstandardin stream. --------------··---------gets() 1-379 

word (32-bit integer) from stream. read next -----·----·---------gdw{. ) 1-380 
string to output stream. copy NULUerminated -------·---puts{ ) 1-380 

(32-bit integer) to output stream. append woni------------·---putw( ) 1-381 
convert characters from input stream. read and ----·--·-·-----·--·--fscanfl.. ) 1-382 

characters from standard in stream. read and COIWert --·--------·---··scan/(. ) 1-382 
specify buffer to be used on stream. ---·--------····-·--·--------· setbuft. ) 1-383 

set buffer to be used on stream. -··----·---·-------··--------- setbu/fe1'( ) 1-383 
pushcharacterbackintoinput stream. -------·------·--------ungettj) 1-38.5 

get fd associated with stream. -----·-----------------· fileno( ) 1-387 
next character in standard in stream. return·---------------···~ } 1-387 

return next character in input stream. ------------·----------setc<. } 1-388 
return next character in input stream. ----------·-·-----------gettj } 1-388 

character to standard out stream. append ------·---------· put:cl"1l1. ) 1-388 
append character to output stream.--------·-------------·- puttj ) 1-389 

position stream at beginning. ------------·--rewind(_ ) 1-381 
empty stream buffers and close file. ----------· fch;e{. ) 1-m 
'¥1' stream m file. ------------------·/open( ) 1-374 

associate stream with fd. ----------------ftlopeM., > 1-m 
ropy from/ to specified streams.·----------------copyStreams( ) 1-4'n 

return kernel~ string. ·----------------· kernelVersic;w( ) 1-180 
change 1ogin string. ·----------------loginStringSet( } 1-:21>4 

get task's status as string. ·---------------~ ) 1-437 
convert format string. ·-----------------·jiafannatV( ) 1-86 

fer arguments from ASCil string. OOtain values ------------- sscanJf.. ) 1-87 
read string from file. -------------· fio&IString(. ) 1-89 
read string from input stream. ------------f8ets( ) 1-373 

stream. read string from standard in -------------S'f?t.< ) 1-379 
put fcxmatted string in specified buffer. ·-----------sprint1' ) 1-&1 

string subroutine lixaty. ·------------ sblJb 1..3')() 

lrCernet netwcrkm.unber from string to address. oonvert --------met_~ ) 1-145 
oopy NULL-terminated string to output stream. --------------fpul$( ) 1-376 
copy NULL-terminated string to output stream. -------------putst. ) 1-380 
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pintbmatted strlngtospedfiedfd. /tlplilllft.) 1~ 
printbmatted string to standard em)I'. prilltEn( ) 1~ 
print famatted. string to sta..l\dard out. -- prlt:tft. ) 1.a1 
pint bmatted. string to stream. IPri"':J( ) 1-315 

listin/ putbmatted strlngwithvariabJeargumert wptint/{) 1-85 
list to/ pintlamatted string with variable argumert v/dplintff. ) 1-85 
list to/ pintbmatted string with variabJe argument vpr'lntA ) 1-84 

define subnetrornetwoak~ ~ > 1-119 
inlelface. set subnetmaskrornetwoak ----~ > 1-m 

suspend task. - ~) 1-424 
suspend taslc. -----------------is( ) 1-490 

checkiftaskis suspended.-------------~) 1-CS 

swap buffers. ---------------- bBwap( ) 1-4 
swap bytes. -----------------·swab() 1~ 

to be called ateveiytask switch. add routine ---- ts.kSwitrltHoolcAJ ) 1-413 
delete prevk>usly added task switch routine. -------- fMkSwitc:llHoolcD ) 1-413 

. show swilchroutines. -----tmlcSwitdtHoolc ) 1-414 
look up symbol byname.---------· symFinllByName(. ) 1-399 
lookup symbol byname and type .• symFindB~) 1-400 
look up symbol byvalue.-------symFindDyValue( ) 1-400 
look up symbol by value and type. -· symFindByValwAndl)lpe( ) 1-401 
remove symbol &cm symbol table. ·------symRemow{) 1-399 

create symbol tabJe. ------------syn{IblCnt*( ) 1-39'7 
aeale and add symbol to symbol tabJe. ---------------symAdd( ) 1-396 

delete symbol tabJe. ------------synllblI)e1ete( ) 1-398 
remove symbci &cm symbol tabJe. ---------s1JlllR.emove(. ) 1-399 

to examine each enhy in symbol tabJe. call routine --------- gymFAdr(_ ) 1-402 
module. extract symbol tablefromobject--------------xsyJn 3-12 

initialize symbol table Jlimy. :__~ ___ _: __ symLibJnitt. ) 1-396 

lhary. symbol~ subrOutine .;;;r;~;.;._~-~--- symI.ib 1-3'JS 
aealeandadd symbol~:tablei.~-:;;fd '•"·';.:'"· ~;~~symAM() 1-398 

list ~1 c;.,,.....J..n),.. .. . " • - , - '- -1 . .,.,....t..,. ' . . n......t ) 1 1::1\i:: ~ g, .... ~:..:--::-:.i;;.;:.i:Wffy.-.a·-w;rusait!'S-··. ~-· 9ftoMf'\. -·-· ~ 

maketalieci symbds. .... .-:.~~.:....~---------·makeSymThl 3-6 
given value. list· symbds whose values are near .__ _____ lkA.ddr( ) 1-005 

OOst and netw<Xkrouting tables. c:tisplay ·----· ,; --------~ ) 1-28.1 tab semaphore. ___ .;.._ ______ semralce(. ) 1-31.8 

semaphore is available. tab versioo. 4.x semaphore if -------· semCle.lr( ) 1-3.17 FfP seIVer~ task. __ : ________________ ftp4fasJc1.) 1-107 

upandfinalizeFrPserver task. dean--------------~) 1-1~ 
initialize FrP server task. ·------------------·ft:pJ.Illil(, ) 1-1~ 

message-Joggjngsupint task.·---------------. logl'aslc1.) 1-19'7 
prirt stack traced task---------------- It() 1-32 

send signal to task.·------ ----------kml. ) 1-349 
send signal to task. ------------------si~) 1-349 
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spawn task. mslSplwn( ) 1-419 
exit task. - mt( ) 1-422 

de1ele task. -- ---tuklWete{) 1-423 
resume task. - -~) 1-424 

suspend task. -- ~) 1-424 
change pmilyci task. fllMPriorltySd( ) 1-425 

restart task. laukRamri( ) 1-425 
examineprlmilyci task. ~) 1-426 

settasklDcirunning task. mskl&~) 1-m 
verify exi9tence ci task. tukl4Verif.y( ) 1-m 

setinbmationabout task, ______________ tmkinfoGett.) 1-C6 

add task variable to task.--------------· mskVarAdd() 1-440 
remove task variable fr<Xn task. -------------- taskVarDelete() 1-441 
get mt of task variabJies ci task. ----------------· tmkVar~ ) 1-443 

root task.--=--------------~) 1-475 
resuine task.--------------------· tr() 1-490 

suspend task.·------------------ ts() 1-490 
delete task. --- -------------- td() 1-491 

mor status value ci calling task. get. -----------en'lfOGet( ) 1-65 
status value ci specified task.. set enu ~-'"-•..;.~;;;.;...:....:.... ermoOfl'ask.Get(, ) 1-65 
status value ci specified task. setenu ---------· ermoOfl'askSet() 1-06 morstatus value ci calling task. set __ .,.:.-..;;;. ___________ emtaSet( ) 1-06 

ftoating-poirt registers ci task. dispJay .-: ·c"•--· · _ _;.~;...-fppI'aslcRegsShow( ) 1-95 
ftoating-poirtregistersof task. set ---------.fpfll'~) 1-96 

start coDecting task activity data. -- -----spyC/kSfArlf. ) 1-363 
stop collecting task activity data. ------------· spyClkStop( ) 1-364 display taSkactivitydata. _____ _..._ _______ ~ ) 1-364 

nm periodic taskactivityrepods.-- ~··-~:-.=-;.::::~~:...·spy'I'.aslc() 1-365 
~periodic taskactivityrepmts. __ ...;~. ~. ' . .;.. _ _.._...;. ~) 1-366 

set taskarithmeticarirolw~ ·--~·)"-1.406. 
• • ·• ..... _,~ ~:.a.......:.....:.:..:.--U ' ,., . L ~· .Iii. '""' "152 we are mintenuptcadextor ~cmdelrtt.~wa::ia:9'i ........ ~-.; r.L.~~'OnR!U\-1~-l£.. . "- -,---'--

JD. set taskeoohdliockfortask .. -;·· lD;'z;n:;,fu~cditslrch(1.<·£l..;CS~ -----
routinetobe~atevay task~~~-::.:..:_ ...... '.-! ..... -_, ', : · :> 1-411 

deletepreviouslyadded taskcreateroutiile;'.;··:-::~·c-~~) '1-412 
show list ci taskcreale routines. _.;.;.:.;.;;~±:.;_ .. tiialCimtMookShowO 1-412 

routinetobecalledateYfrf. taskde1ete. add:;;.; .. "':x. , __ ·, .. ~7~) 1-414 
de1ete previously added task delete routine.-=.~-.:;;.~~ .... .:;~) 1-415 

network taskemypcm. _________ Md'I'aslc() 1-241 

delay task from executing. ---------- tas1cDe1ay(, ) 1-429 
taskhooldhary. -----------taskffnokUb 1-410 

get name~ with task ID.---------------- tm1cName(.) 1-:4.32 
set default task ID. --------------- fllsld4Defau/t(. ) 1-434 

gettaskcootrol block for task ID. ---------------mskTcb() 1-435 
name. look up task ID~ with task ____ ;..._ taskNamd'olJ(.) 1-432 
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set task ID m~task. lllSkidSelJ(. ) 1-433 
get list d active task IDs. --- tw1cl4Lii;IGel( ) 1-436 

semaphcre. getlistd taskIDsthatan!'bkd:ed<lll -11'fa(.) 1-3.10 
checkif taskisreadytorun. ---~) 1-434 
check if task is suspended. - 6ukr.Su~) 1-4.15 

\?(96()bme). taskmanagementlilnryb M tukI.ih 1-416 
kernel architecture specific taskmanagement routint's b tukAldlLib 1-W 

display taskmonitodnghelpmenu. spyHelp() 1-367 
up taskIDawxiated with taskname. 1ocic ~) 1-m 

change taskoptioos. ~) 1-'29 

examine task options. ------------~) 1-430 
wake up task pended in select().--------~) .1-315 

unblock every task pended on semaphcre. ________ semFlllSh(. ) 1-329 

set task proccessor arirol word. -----M taskPCWSet( ) 1-405 
disaNe task rescheduling. M------------ taskLock(. ) 1-47.6 
enable taskreschedu1ing. M-----------· tas1d1nlock(. ) 1-427 

make calling task safe from deJetioo. ----------mskSafe(. ) 1-42.8 
getfdfor taskstandardin/out/error. ------· idl'~) 1-170 
setfdfor taskstandardin/out/error. -------idl'askStdSel() 1-170 

routine to be called at every task switch. add·------ taskSr.vitdtlkKJkA ) 1-413 
delete previously added task switch routine. ------ taskSwitc:hHookIJe ) 1-413 

floating-pointregi*rs fran task TCB. get M-----------fppI'aslc&ggGed. ) .1-95 
initialized activate task that has been-----------tas~) 1-422 

periodically. spawn tasktocaJlfunction ___________ periad( ) 1-48.5 

repeatedly. spawn task to call function------------- tqeatf. ) 1-487 
set tasktrac2rontrol word.---------~) 1-406 

make calling task unsafe from deletion. --------- taskllnsafe(. ) 1-42.8 
get valued task variabJe. --------------- taskVatGel( ) 1-442 
set value of task variabJe. --------------- taskVatSet( ) 1-442 

remove task variable from task. -----·--- taskVarDelete( ) 1-441 
add task variable to task. -----------· tasWarAdd( ) 1-440 

initialize task variables fadlity. ----------- tasWadnit( ) 1-439 
get Jistof task variables dtask. ----------· tasWar~ ) 1-443 

Jir.uy. task variables support -----------taskVad.ib 1-4.18 
spawn task with defauJt parameters.·------ sp( ) 1-487 

address. initialize task with stack at specified ·-------- taskblitf. ) 1-420 
delete task with>utrestriction. -------~ ) 1-423 

handle task..Jevel exceptiom.---------e.ir'.I'asl:( ) 1-79 

Intel 

device. do task..Jevel read ftrtty ------------- tyRe4'I( ) 1-472 
device. do task..Jevel write for tty M----·-------· ~ ) 1-471 

initialize task's access to RPC paclc'age. ------rpc!Tasklnitt. ) 1-286 
set task's arguments. ------------ taskNgsGet( ) 1-404 
set task's arguments. ------------ taskNgsSet( ) 1-404 

initialize task's registers. ------------- task&gslnit(, ) 1-403 
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cmplayoonlelits of tasl(s registers. ~) 1-400 
set tasl(s registers. --- ~) 1-431 
get task's registd'S nun TCB. ---- tr1$k..~..=d( ) 1-431 

print summaiy of each tasl(s stack usage. _ dteckSmck( ) 1-488 
set task's status as string. - ~) 1-437 

printsummaiyofeach taslCsTCB. - _ i() 1-489 
. oompJete inkmnation &an task's tcB. print - _Ii( ) 1-491 

hcalregiilersfrom stack to TCB- movei960 ----~ch() 1~ 
settaslr(s registers &an TCB. ----------WkRegsGd() 1-431 

prim summary of each tasl{s TCB. ----- - i( ) 1-489 
infonnationfrom tasl{s TCB. print complete---------------· ti(,) 1-491 

registers from task TCB. get floating-point -------fp;fI'ask&gsGet( ) 1-95 
move i%O local registers &an TCB to stack..---------- taskRegfl'dfl'oS~ ) 1-409 

initialize telnet daemoo. ------------·---- tebtetbtit{ ) 1-444 
Vx960 telnet daemoo. ----------------- telnetdl. ) 1-445 

telnet librazy. ------------·----- telnet:Lib 1-444 
C-callabJe atanic test-and-set primitive. ------·--------· v.d'as( ) 1-512 

set value of kernel's tick courter. ·--------------·---- tickSd(,) 1-447 
get value of kernel's tick courter. ·----------------· tickGet( ) 1-448 

clock ticksuppat library. --------------- ticldJb 1-446 
annouoce clock tick to kernel. -------------· ~) 1-446 

set current time. --·---------------· dosFsTtmeSet( ) 1-59 
functioo or group of/ time repeated executions of _________ : timexN( ) 1-4.54 

functioo orfunctioos. time single execution of ------------- timex( ) 1-4.53 
list of function calls to be timed. dear ---------·------- timcClearl. ) 1-4.51 

specify .functiong to be timed. ·------------------ timexAatc( ) 1-452 
list of function calls to be timed. display -------------- timexShow(, ) 1-456 

create watchdog timer. ·------------------· wdCreah!( ) 1-516 
delete watchdog timer.--------------------· wdDeJeR?(, ) 1-516 

start watchdog timer. --------------------wdStarlt.) 1-517 
execution timer facilities.·--------------- timexUb 1-449 

display synopsis of execution timer facilities. ·--------------- timexHe1p(, ) 1-4.52 
include execution timer lhaiy. ---------------- timexbtit( ) 1-4.51 

watchdog timerlbary. ---------------wdIJb 1-515 
fur£tions to be calledafler timing. specify-------------~ ) 1-4.55 

tobecalledpriorto timing. specifyfuoctions _________ timexPre() 1-456 

set task trace conrol word. ----------- task1CWSd( ) 1-406 
stack trace Jibrary. ·----------------- tn:IJb 1-4.58 

stack. print trace ci functioo calls from ---------- trcStadc( ) 1-4.58 
print stack trace ci task ·-------·----------- tt( ) 1-32 

change trap-to-mooitOl'charader. ----·-~) 1-470 
whether underlying driver is tty device. return --------------- isatty(, ) 1-371 

do task-level write for tty device. ·-----------------· tyNite( ) 1-471 
do task..Jevel read for tty device. ·------------------ ty&aJ(, ) 1-472 
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initialize ttydevia! desaipbJr. - tyDevbdt(. ) 1-466 
tty driver support Jhaiy. - tyLib 1-461 

parameters. modify NFS UN!X aut."2r..!irat=.m ~) 1-251 
parameters. cmplayNFS UNIX authentication - ~) 1-251 

parameters. get NFS UNIXauthenticatioo ~) 1-252 
parameters. set NFS UNIX authentication ~) 1-252 

setIDnwnberd.NFS UNIX authentication/ -- ff/sltlSel() 1-2.53 
buy. UNIX BSD 4.3 co:npatlJle socket tockl.ib 1-3.51 

UNIXBS04.3selectlilnry. - eeJectl.ih 1-313 
unmourt cbFs vc:Wme. tbl't\blUllMOllld( ) 1.(,() 

unrnou.tt NFS device. --------- ff/sl.hrmolad( ) 2-16 
make calling task unsafe &om deJeticn ---------- taskUnsafo(. ) 1-41.8 

login prompt and validate userenhy. display----------~ ) 1-200 
delete userenhy &om login table. ·----- loginUserDeld( ) 1-:.m 

lhaiy. userimrface subroutine·------------usrLib 1-4?9 
display user login table. ---------- /oginllset5howf. ) 1-m 
lhaiy. userlogin/passwocdsubroutine--------Joginl.ib 1-198 

get rurrent user name and passw<rd -------- remCuridGet(. ) 1-"lh7 
set remote user name and passw<rd --------- mnCurldSet( ) 1-"lh7 
set remote user name and passw<rd ------------ iam( ) 1-268 

login table. verify user name and passwocd in ------· loginUsetVerify( ) 1-m 
add user to 1ogin table. -----------· loginUserAdd( ) 1-200 

get value of task variabJe. ·----------------- taskVmGet( ) 1-442 
set value of task variable. ------·--·--·---- taskVatSet() 1-442 

put formatted string with variable aiguinent list in/ ----------· vsprlnt/(_ ) 1-85 
prirt formatted string with variable argument list to/ ------·----- vfdprintft. > 1.as 
prirt formatted stringwith variable argument list to/ -----··------- vprintJ{ ) 1-84 

remove task variable frcm task. ·----------- taskVarDelek( ) 1-441 
add task variabJe to task.---------·---· taskVarAdd( ) 1-440 

get vector.·------~----------- intVe&et() 1-156 
set CPU vector. __ _._-. .... ~-----·----- intVecSet( ) 1-156 

get vector base addres$'=~~~i:..-:..~:....---- intVecBaseGet( ) 1-155 
set vector base address. ---------- intVecBaseSet( ) 1-155 

initia1iu exception/interrupt vectots: ·.:~L~-~~-----·----- excVeclnit() . 1-74 
verify existence d. task. -;.., _____ , ___ taskldVtlfy( ) 1-m 

in 1ogin talie. verify user name and passwocd ___ . loginUsetVtlfy() 1-m 
create and initialize version 4.x biniuy 9emaphcre. -------semOeate( ) 1-336 

lhaly. version 4.x biniuysemaphcxe --------· semOLib 1-336 
semaprore is availabJe. take version 4.x semaprore if------··----· semCJearl. ) 1-337 

print Vx960 version inbmation. ·-------·------vmioH{ ) 1-492 
create Vx960 version module. ·----------·----WkeVenioo 3-7 
wake-up mt wake up all tasks on select( ) ·----- selWakeupAll( ) 1-316 

select(). wakeuptaskpendedin ___________ se/Wab?up() 1-315 

add wake-up node to select( ) wake-up mt -------------- selNodeAJd(_ ) 1-316 
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wake up alltasboolel«t(,) wake-up list. --~) 
find and delete node on wake-up list. --- ~) 

initialize~) wake-uplist. -- ~tbdt() 
number of nodes ooseled() wake-up list. get - - ~) 

wake-up list add wake-up node to~) ~) 
cancelcurrettlycoumng walchdog. _ ~) 

create watchdog timer. ~) 
delete watchdog timer.. wdDeldl!() 

start watchdogtimer. w&an( ) 
watchdog timer librmy. - wdUb 

display values of all readabJe wd33c93 chip registers. -------·--· sbicSltow(. ) 
Controller I libraJy for wd33c93 SCSI-Bus Interface -----wdl3c93Lib 

set task ~control word.----------------- taskPCWSet() 
set task arithmetic control word. ·-·------------- taikACWSet( ) 

set task trace control word. ·-----------·------~) 
stream. read next word (32-bit iReger) £ran ------------getw{ ) 

output stream. append word (3U:it irdega') to _ ----putw( ) 
ooe buffer to arotherone Jong word at a time. ropy ·--------bropyI.mgs() 
copy one buffer to another one word,.at a time. -~._ _____ ..._ ___ bcopyWOnls( ) 

perform buffered write. _.....__~;.,;.,2~-·---------·-jwrite( ) 
write bytes to file. ____________ write( ) 

do task-level write forttydevke. ·--------· tyNite( ) 
output stream. writeoutanybuffersoo· ;.__ .ffl-h() 

device. write seda'S to SCSiblock ------scsiWitSea() 
has OCCUITed. while reading or wiiting; deteniUne ifem:r ----~----· fm'ot( ) 

zero out buffer. --------------· b.zeto( ) 
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