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abs - absolute value routine

abs() - absolute value of integer-.....

accept() - accept coNNECtion from SOCKEL ........wcrevreeermummesseneeresssesnanes
acux) - return contents of ACW register..........cocvecvecurccsunnisnnes
arptabShoux ) - display known ARP entries.......

bLib - buffer manipulation library

bemp() - compare one buffer to another

becopyBytes( ) - copy one buffer to another one byte at a time ...................
beopyLongs() - copy one buffer to another one long word at a time.........
beopyWords( ) - copy orie buffer to another one word at a time...................
beopy() - copy one buffer to another ..........irccrincnrenicnnecs
bdall() - delete all breakpoints ..........ccvcucivvecmcincisinncrinsecennsinans
bd() - delete breakpoint

i) - set or display breakpoints............cciiciiisninnsssissiins
bfillBytes() - fill buffer with specified character one byte atatime.......
bfili() - fill buffer with specified character..........cccccovecveruuece
bind() - bind name to socket

bindresvport() - bind socket to privileged IP port

binvert() - invert order of bytes in buffer.........cccceveen.
bootBpAnchorExtract( ) - extract backplane address from device field.......................
bootChange( ) - change boot line

bootConfig - system configuration module for boot ROMs ....................
bootlnit - ROM initialization module

bootLib - boot ROM subroutine library .......

bootNetinaskExtract() - extract netmask field from Internet address...........

.............

bootParamsPrompt() - prompt for boot line parameters.....................

bootParamsShouw() - display boot line parameters
bootStringToStruct() - interpret boot parameters from boot line................
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bootStructToString() - construct boot line . 115
bpInit() - initialize backplane anchor .1-127
bpShoux ) - show information about backplane network..........; ......... 1-128
bpattach() - attach bp interface to network............cceveecerrerenernenns . 1-127
bswap() - swap buffers . 14
bzero() = ZETO OUL DUfOT ...t renecinnnsenecnscansensenscasssssarssessas 1-5
cALib . - C-language support routines 1-19
calloc() - allocate space for array 1-225
cd() - change default directory...........ccooeeeoreirsrereenes s errcnninnes 1-494
«() - continue from breakpoint ............occeenceevenerirncerereneeee. . 1-29
cfree() - free block of memoTy ........ccmvivriicrnnsiennee. - 1-227
chdir() - set current default path........cicccinctiannes 1-167
checkStack() - print summary of each task’s stack usage............ccoveceuuueec 1-488
clearerr() _ - reset error and end-of-file indicators.........cc.ccoeconn.... ..1-385
closedir()) - close directory . ceerear s e s as s aaas s na e saRa s aarasn 1-38
close() = CLOSE fIlE ... senssensensemseasetase e sesensssennenes 1-163
compress - general purpose file compression utility ............cccoovmeueunne.e 31
connect() - initiate connection to socket............. 1-354
copyStreams( ) - copy from/to specified streams . .. 1-497
copy() - copy in (or stdin) to out (OF SLAOUL) .......ceeeeeveerrecrrsrrrsennnes 1-496
creat() - CreALe file .ottt escinsne 1-160
cret() - continue until retum from current subroutine.................... 1-29
ctypeLib - character classification and conversion macros................. 1-21

- set data breakpoint............oecceereereriecssennscnisecs s sssesnsssine 1-27
dbgHelp( ) - display debugging help menu........eeercccrrnecrirnccirnens 1-24
dbgInit() - initialize debug package........cccoommrvrrcrennernncccrirnrnsrinnns 1-25
dbgLib - debugging faCilities..........cc.cuueeemmeemmmnnersnsccummseresssnssunsesssssssesssnns 1-22
delete() - delete file ..o secs s iaseess st st ssssa s 1-161
devs() - list all system-known devices.........vcerenneiisscsncnneinsns 1-504
d() - display memory ceeensesasannassans 1-494
dirLib - POSIX directory handling Hbrary ........cvmmsccinicnnnessenenens 1-34
diskFormat( ) - FOIMAL AiSK ..o cssrnsresssrersssssssssssssssssasassssssssssssssssssese 1-498
diskInit( ) - initialize file system on block device.........oivcrinnernnnne. 1-498
dosFsConfiglnit() - initialize dosFs volume configuration structure................. 1-53
dosFsDateSet() - set cUITent date.......ooruecoreceeececr et senccnssensenns 1-54
dosFsDateTimelnstall( ) - install user-supplied date/time function ...........cccccevcuune.. 1-54
dosFsDeviInit() - associate block device with dosFs file system functions. 1-55
dosFsInit() - prepare to use dosFs library 1-56
dosFsLib - MS-DOS media-compatible file system hbraty .................. 1-40
dosFsMkfs() - initialize device and create dosFs file system..................... 1-57
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dosFsModeChange( ) . modify mode of dosFs volume 1-58

dosFsReadyChange() - notify dosFsLib of change in ready status...........cc..c.occecen.. 1-58
dosFsTimeSet() - set current time 1-59
. dosFsVolUnmount() - unmount dosFs volume 1-60
dsm960Inst( ) - disassemble i960 object code. 1-62
dsm960Lib - Vx960/80960 disassembler 1-61
enpattach() - attach enp interface to network 1-130
ermoGet() - get error status value of calling task 1-65
ermolLib - error status library 1-63
ermmoOfTaskGet() - get error status value of specified task 1-65
ermoOfTaskSet() - set error status value of specified task 1-66
errmoSet() - set error status value of calling task 1-66
etherAddrResolve() - resolve Ethernet address for given Internet address......... 1-72
etherInputHookAdd() - add routine to receive all Ethemet input packets .............. 1-70
etherLib - Ethemet raw /O routines and hooks........c.cccnvcuncccrvenuen. 1-68
etherOutputHookAdd( ) - add routine to receive all Ethernet output packets........... 1-71
etherOutput() - send packet on Ethernet interface 1-69
exaltach() - attach ex interface to network 1-131
exc960Lib - architecture-dependent exception handling: i960.............. 1-74
excHookAdd() - specify routine to be called with exceptions........cccccceesuuneee 1-78
excInfoShoux) - display exception information 1-75
exclnit() - initialize exception handling package 1-77
excLib - exception handling facilities 1-76
excNMIHookAdd() - add hook routine to be called in event of NML................... 1-75
excTask( ) - handle task-level exceptions 1-79
excVeclnit( ) - initialize exception/interrupt vectors ..... 1-74
exit() - exit task . 1-422
extract - conditionally extract files from archive 33
fclose() - empty stream buffers and close file....... 1-372
fdopen() - associate stream with fd 1-372
fdprintf() - print formatted string to specified fd ... 1-83
feof() - determine if end-of-file has been read 1-386
ferror() - determine if error has occurred while reading or
writing 1-386
fflush() - write out any buffers on output stream 1-374
fgetc() - return next character in input stream... 1-373
fets() - read string from input stream 1-373
fileno() ' - get fd associated with stream 1-387
fioFormatV() - convert format string...... 1-86
fioLib - formatted I/ O Library .........ccccuciennsrcnrnenscrnnecs 1-80
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fopProbe()
frrTaskRegsGet()
frpTaskRegsSet( )
fppTaskRegsShoux )
fprintf()

ftpCommand()
ftpDataConnGet()
ftpDataConnlnit()
ftpHookup()
ftpLib

ftpLogin()
ftpReplyGet()
ftpXfer()
ftpdDelete( )
ftpdInit()

ftpdLib
ftpdTask()

frite( )

gete()
getchar()
getcwd()
gethostname()
getpeername()
gets()
getsockname()
getsockopt()
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- read string from file 1-89
- read buffer 1-89
- initialize floating-point I/O support 191
- floating-point formatting and scanning library.................. 1-91
- open stream on file 1-374
- floating-point support assembly language routines......... 1-93
- floating-point support library 1-94
- probe for presence o: floating-point support.................... 1-96
- get floating-point registers from task TCB 1-95
- set floating-point registers of task 1-96
- display floating-point registers of task 1-95
- print formatted string to stream 1-375
- append character to output stream 1-376
- copy NULL-terminated string to output stream................ 1-376
- perform buffered read 1-377
- free block of memory 1-226
- substitute named file in place of open stream............cceceees 1-377
- read and convert characters from input stream.................. 1-382
- reposition stream 1-378
- get file status information 1-38
- return current offset in stream 1-378
- send FTP command and get reply. 1-99
- get completed FTP data connection 1-105
- initialize FTP data connection... 1-104
- get control connection to FTP server on specified host ... 1-103
- ARPA File Transfer Protocol library 1-98
- Jog in to remote FTP SEIVer .......vvunccescnnsscnssinssssesnnens 1-104
- get FTP command reply 1-102
- initiate transfer via FTP 1-100
- clean up and finalize FTP server task . 1-108
- initialize FTP server task ........cocovueveiccurccrncnnn. 1-108
- ARPA File Transfer Protocol server 1-106
- FTP server daemon task 1-107
- perform buffered write 1-379
- return next character in input stream 1-388
- return next character in standard in stream.........c.c.cceecuueeee 1-387
- get current default path.......eceemee e 1-168
- get symbolic name of this machine.................... 1-113
- get name of connected peer 1-360
- read string from standard in stream......... 1-379
- g€t SOCKEt NAME .....ooveverveacerrssenessesssssssssssessssssssssssnssssssssssssssses 1-359
- get socket OptioNS........vccecrneneresnieninrinnsiene .1-359
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getwd(}
getu()

help()
k()
hostAdd()
hostDelete( )

hostGetByAddr()
hostGetByName()

hostLib
hostShoux)
hostTolInit( )
htonl()
htons()

iam()

icmpstatShow()

i()
ifAddrGet()
ifAddrSet()

ifBroadcastGet()
ifBroadcastSet()

ifDstAddrGet()
ifDstAddrSet()
ifFlagChange()
ifFlagGet( )
ifFlagSet()
ifLib
ifMaskGet( )
ifMaskSet( )
ifMetricGet()
ifMetricSet()
ifRouteDelete( )
ifShoux()

if bp

if_enp

if_ex

if_In

if_sl

ifunit()
inetLib
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- get current default path
- read next word (32-bit integer) from stream .........cc.ceeveenee

- print synopsis of selected routines
- display (or set) shell history
- add host to host table
- delete host from host table.
- look up host in host table by Internet address...................
- Jook up host in host table by name.
- host table subroutine Lbrary ... mricnnncnccnccinans
- display host table
- initialize network host table.......
- convert long (32 bit) from host to network byte order.....
- convert short (16 bit) from host to network byte
order.....

- set remote user name and password.......
- display statistics for ICMP......
- print summary of each task's TCB .
- get Internet address of network interface ............ccccconueuunne.
- set interface address for network interface..........cccccccuue...
- get broadcast address for network interface..................
- set broadcast address for network interface...........cooccuuuue.
- get Internet address of point-to-point peer..........ccccceecuuueus
- define address for other end of point-to-point link...........
- change network interface flags.....................

- get network interface flags ........ .
- specify flags for network interface.....
- network interface Hbrary ..........ccveacnicenccnecnecsececcnsecnes
- get subnet mask for network interface ..........ccccoceevvcurcnnnce
- define subnet for network interface '
- get metric for network interface
- specify network interface hop count
- delete routes associated with network interface................
- display attached network interfaces
- Vx960 & SunOS backplane driver

- Excelan EXOS 201/202/302 Ethernet interface driver ...
- LANCE Ethernet interface driver
- serial line IP (SLIP) network interface drver...........c..........
- map interface name to interface structure pointer ............
- Internet address manipulation routines
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1-116
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inet_addr()
inet_Inaof()
inet_makeaddr_b()

inet_makeaddr()

inet_netof{( )
inet_netof string()
inet_network()

inet_ntoa_b()
tnet_ntoa()
inetstatShou()

intALib
intConnect()
intContext{)

intCount()
intHandlerCreate{( )
intLevelSet( )
intLib
intLockLevelGet()
intLockLevelSet( )
intLock()
intRestrict()
intUnlock( )
intVecBaseGet( )
intVecBaseSel( )
intVecGet( )
intVecSet( )
ioDefPathGet( )
ioDefPathSet()
i0GlobalStdGet()
ioGlobalStdSet()
ioLib
ioTaskStdGet()
ioTaskStdSet()
ioctl()
iosDevAdd()
-iosDevDelete( )
iosDevFind()
iosDevShoux()
iosDrvlnstall()

6 intel

- convert dot notation Internet address to long integer...... 1-140

- get local address (host number) from Internet address ... 1-141
- form Internet address from network and host

numbers 1-142
- form Internet address from network and host

numbers 1-142
- return network number from Intemet address................... 1-143
- extract network address in dot notation .1-144
- convert Internet network number from string to

address 1-145
- convert network dot notation address to ASCII................ 1-145
- convert network dot notation address to ASCII................ 1-146
- display all active connections for Intemet protocol

sockets............ 1-244
- interrupt library assembly language routines.................... 1-147
- connect C routine to hardware interrupt .........cccccoeeevuuecue. 1-149
- determine if we are in interrupt context or task

context.......... 1-152
- get current interrupt nesting depth 1-153
- construct interrupt handler for C routine..........co.ccooueuneeee. 1-150
- set interrupt level . 1-147
- interrupt subroutine library 1-148
- get current interrupt lock-out level 1-152
- set current interrupt lock-out level 1-151
- lock out interrupts 1-153
- restrict interrupt context from using routine....................... 1-152
- cancel effect of intLock .1-154
- get vector base address 1-155
- set vector base address 1-155
- get vector 1-156
- set CPU vector 1-156
- get current default path 1-167
- set current default path .1-166
- get fd for global standard in/out/error .1-169
- set fd for global standard in/out/error .1-169
- 1/0 interface library 1-158
- get fd for task standard in/out/error 1-170
- set fd for task standard in/out/error 1-170
- perform file-specific control function 1-165
- add device to I/O system 1-175
- delete device from I/O system 1-175
- find I/O device in device list 1-176
- display list of devices in system 1-176
- install I/O driver 1-173
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iosDroRemove()

iosDrvShoux)
iosFdShoux)
iosFdValue()
iosInit( )

iosLib
ipstatShou()
isatty()

jump

kernellnit( )
kemelLib
kernelTimeSlice( )
kernelVersion( )
kill()

ld()
ledClose( )
ledControl()
ledLib

ledOpen()
ledRead()

1()

listen()
IkAddr()
g )

1)
Inattach()

loadLib
loadModuleAt( )
loadModule()
logFdAdd()
logFdDelete( )
logFdSet( )
logInit()

logLib

logMsg()
logTask{()

loginDefaultEncrypt() - default password encryption routine
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. remove I/O driver.

- display list of system drivers:

- display list of fd names in system

- validate open fd and return driver-specific value..............

- initialize I/O system.

-1/0 system
- display IP statistics

- return whether underlying driver is tty device ..

- initialize kernel

oooooooooooooooo

- show jumpering of target and associated boards...........

- Vx960 kernel library

- enable round-robin selection ........

- return kernel revision string

- send signal to task

- load object module into memory.................

- discard line-editor ID

- change line-editor ID parameters

- line-editing library
- create new line-editor ID

- read line with line-editing

- disassemble and display specified number of
instructions

- enable connections to socket.....

- list symbols whose values are near given value
- list global symbols........cceeererscseseccssseene

----------------

- do long listing of directory contents..

- attach In interface to network

- object module loader

- load object module into memory

- load object module into memory
- add logging fd

- delete logging fd

- set primary logging fd

- initialize message logging library

- message logging library.
- log formatted error message

- message-logging support task ..

Intel
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1-196
1-197
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1-194
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loginExcryptInstall()

loginlrit()
loginLib

loginPrompt()
loginStringSet()
loginUserAdd()
loginUserDelete( )
loginUserShoux )
loginUserVerify( )

logout() -
Longjmp( )
IsOld()
Iseek()

Is()
IstAdd()
IstConcat()
IstCount()
IstDelete( )
IstExtract()
IstFind()
IstFirst()
IstFree()
IstGet()
IstInit()
IstInsert()
IstLast()
IstLib
IstNStep()
IstNext()
IstNth()
IstPrevious()

mRegs()
makeStatTbl
makeSymTbl
makeVersion
malloc()

mb87030CtriCreate( )
1b87030CtriInit( )

mb87030Lib
mbufShoux)

memAddToPool()

- install encryption routine 1-204
- initialice login table 1-200
- user login/password subroutine library 1-198
- display login prompt and validate user entry.................. 1-203
- change login string 1-204
- add user to login table 1-200
- delete user entry from login table 1-201
- display user login table 1-202
- verify user name and password in login table...................1-202
- log out of Vx960 system 1-510
- perform non-local goto 1-20
- list contents of RT-11, ftp, of rsh directory......cceercrrecn.... 1-502
- set file read/write poiriter .. 1-165
- list contents of directory .. 1-500
- add node to end of list 1-209
- concatenate two lists 1-209
- report number of nodes in list 1-210
- delete spedified node from list 1-210
- extract sublist from list 1-211
- find node in list 1-215
- find first node in list 1-211
- free up list 1-216
- delete and return first node from list 1-212
- initialize list descriptor.. 1-208
- insert node in list after specified node 1-212
- find last node in list 1-213
- doubly linked list subroutine library 1-207
- find list node nStep nodes away from specified node....... 1-215
- find next node in list 1-213
- find Nth node in list 1-214
- find previous node in list 1-214
- modify registers 1-508
- make table of status values, 35
- make table of symbols 36
- create Vx960 version module 37
- allocate block of memory from system memory

partition 1-225
- create control structure for mb87030 SPC........ccoevcunnee. 21
- initialize control structure for mb87030 SPC .............o.......  2-3
- Fujitsu mb87030 SCSI Protocol Controller (SPC) Library  2-1
- report mbuf statistics 1-245
- add memory to system memory partition............eee.. 1-224
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memDevCreate( ) - create memory device..... 26
memDrv - pseudo memory device dIiVer ........eiincisscsiaseisanns 25
memDri() - install memory driver..........ccoeveeeesnneens . 26
memFindMax( ) - find largest free block in system memory partition........... 1-227
memLib - the VX960 MemOry MANAGET .........cccvncusnnsmmssissecssssssmmssssssssssees 1-217
memOptionsSet( ) - set debug options for system memory partition................ 1-224
memPartAddToPool() - add memory to memory partition 1-220
memPartAlloc() - allocate block of memory from specified partition............ 1-221
memPartCreate() - create memory partition................. .1-219
memPartFindMax() - find size of largest available free block........ccoccvccmsvunccuncens 1-223
membPartFree() - free block of memory in specified partition...........ccccccou..n 1-222
memPartOptionsSet() - set debug options for memory partition ...........ccoceveerrueeecs 1-221
memPartRealloc() - reallocate block of memory in specified partition.............. 1-222
memPartShoux ) - show partition blocks and statistics..........cceuuecueiurcirencrneinns 1-223
memShoux() - show system memory partition blocks and statistics....... 1-228
m() - MOAify MEMOTY ....ooueiveuirrsiincnsensns et sasssssssessenens 1-493
mkdir() - MaKe AIeCIOTY ...t eres s sans 1-502
msgQCreate() - create and initialize message qUeUe..........o.cvcerveeerrininnns 1-231
msgQDelete( ) - delete MeSSage QUEUE..........cucierinciiciessennsensesss e seae 1-232
msgQInfoGet() - get information about message queue........cuecrncnnne. 1-236
msgQLib - message queue hibrary ... 1-230
msgQNumMsgs( ) - get number of messages queued to message queue......... 1-235
msgQReceive() - receive message from message qUEUE .........coeuciinecersinnes 1-234
msgQSend() - send message t0 Message qUEUE ........occunrrisecmmesssasssnens 1-233
msgQShoux) - show information about message queue............cccvuecnviunecs 1-238
netDevCreate() - create remote file device........covuererenicrrnenccnscsciecnserscrecanns 2-10
netDrv - network remote file I/O driver.......ecinccevcscrcrnne. 2-8
netDri| ) - install network remote file Ve ............ccmrrvveeresnrensreceene 2-10
netHelp() - print synopsis of network routines..........cccuovcinnccccsiccinnnae 1-483
netLibInit( ) - initialize network package........ccooiiennccncinciiccns 1-240
netLib - network interface ibrary ..., 1-240
netShowlInit() " - initialize network show routines...........cccccvecvunecverunrcrnseens 1-245
netShow - network related information display routines................... 1-242
netTask() - network task entry point........iccimcnicnesnccnnneeececenne 1-241
- nfsAuthlUnixGet() - get NFS UNIX authentication parameters...........cccoocueecuunee. 1-252
nfsAuthUnixPrompt() - modify NFS UNIX authentication parameters.................. 1-251
nfsAuthUnixSet() - set NFS UNIX authentication parameters ..........ccoocuecuneee. 1-252
nfsAuthUnixShou() - display NFS UNIX authentication parameters................... 1-251
nfsDevShoux) - display mounted NFS devices..........cccccorrriciuccnccunccrnnne. 2-16
nfsDrv - Network File System I/O driver.........cccoorenreeerrennnee. 212
nfsDri() - install NEFS driver.........i s cincssscssineas 2-14
nfsExportShou() - display exported file systems of remote host...................... 1-250
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nfsHelp() - display NFS help menu 1-249
nfsIdSet() - set ID number of NFS UNIX authentication

parameters 1-253
nfsLib - Network File System library 1-248
nfsMountAll() - mount all file systems exported by specified host............. 2-15
nfsMount( ) - mount NFS file system 2-15
nfsUnmount() - unmount NFS device 2-16
ntohl() - convert long (32 bit) from network to host byte order..... 1-393
ntohs() - convert short (16 bit) from network to host byte

order. 1-394
opendir() - open directory for searching 1-36
open() - open file 1-162
pause() - sleep until occurrence of signal 1-348
peux() - return contents of PCW regjster 1-507
periodRun( ) - call function periodically 1-485
period() - spawn task to call function periodically........cc.cccucummererunncn 1-485
Pir() - return contents of register pfp (also sp, rip, 13-r15, g0-g14,

fp) 1-506
picLib - jump program support routines 3-8
pipeDevCreate() - create pipe device 2-21
pipeDrv - pipe 1I/O driver 2-18
pipeDri() - initialize pipe driver e 220
printErr() - print formatted string to standard error..........c...oeueeuruenens 1-83
printErrno() - print definition of specified error status value.................. 1-509
printLogo( ) - print Vx960 logo 1-510
printf() - print formatted string to standard out..........cocueee. 181
ptyDevCreate( ) - create pseudo terminal 2-23
ptyDrv - pseudo-terminal driver 222
ptyDri() - initialize pseudo-terminal driver 223
putc() - append character to output stream 1-389
putchar() - append character to standard out stream.............cccccccouneeenne 1-388
puts() ‘ - copy NULL-terminated string to output stream ............... 1-380
putu() - append word (32-bit integer) to output stream.................. 1-381
pwd() - print current default directory...... .. 1-496
ramDevCreate() - create RAM disk device e 226
ramDrv - RAM disk driver 225
ramDru() - prepare RAM disk driver for use (optional)........................ 2-26
rawFsDevInit( ) - associate block device with raw volume functions........... 1-258
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rawFsInit( ) - prepare to use raw volume library
~awFsLib - raw block device file system library
rawFsModeChange() - modify mode of raw device volume
rawFsReadyChange() - notify rawFsLib of change in ready status .........cccccccouecenen.
rawFsVolUnmount() - disable raw device volume
remd() - execute shell command on remote machine........................
readdir() - read one entry from directory
read() - read bytes from file or device
realloc() - reallocate block of memory
rebootHookAdd() - add routine to be called at reboot
rebootLib - reboot support library.......
reboot( ) - reset network devices and transfer contml to boot
ROMs... .
- receive data from socket
recufrom() - receive message from socket
recomsg() - receive message from socket
remCurldGet() - get current user name and password..........ceeeneemssneninnne
remCurldSet() - set remote user name and passwWoTrd............omicncsiunnes
remLib - remote command library....
remove() - delete file...............
rename() - change name of file.........cccovuceurecerecrrnnncs
repeatRun() - call function repeatedly ...........ccoeeurrrcrrenns
repeat() - spawn task to call function repeatedly ...
rewinddir() - reset position to start of directory.............
rewind( ) - position stream at beginning
rlogInit() - initialize remote login facility.
rlogLib - remote Iogin Bbrary ........ieessnse s snssessssssssnnens
rlogind() - the Vx960 remote login daemon.............coumcrieesnesnmscsesesens
rlogin() - log in to remote host ...
rmdir() - remove directory reresress s sa st e st asneasetentras
rm() - TEMOVE fHle e ecerecnenrceceneassesnene s
rmgBufGet() - get characters from ring buffer
rmgBufPut() - put bytes into ring buffer
mgCreate() - create empty ring buffer ... issenen,
rngDelete( ) - delete ring buffer ..........ccvveruerceesccuvensunnne.
rmgFlush() - make ring buffer empty......coeeccnncrccicsnccrsssrnces
rmgFreeBytes( ) - determine number of free bytes in ring buffer....................
mglIsEmpty() - test if ring buffer is €MPty ... irmrcreieceiiaces
ruglsFull() - test if ring buffer is full (no more room) ........coccvveccurnvcunee.
mgLib - ring buffer subroutine library
rmgMoveAhead() - advance ring pointer by n bytes.......eocieeerennerrecinnne.
rmgNBytes( ) - determine number of bytes in ring buffer..........ccccovueecces
rmgPutAhead() - put byte ahead in ring buffer without moving ring
pointers... ettt s e bas e e s R s e s e e
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romStart() - generic ROM initialization 1-11
routeAdd() - add route : 1-281
routeDelete() - delete route 1-282
routeLib - network route manipulation library . 1-281
routeShow() - display host and network routing tables 1-283
rpclnit() - initialize RPC package 1-286
rpcLib - RPC support library 1-285
rpcTasklnit() - initialize task's access to RPC package..........cooceuuvcurucvirnsens 1-286
rresvport() - open socket with privileged port bound to it ..................... 1-266
rt11FsDateSet{) = St CUITENE AALE..orrore e ceere e erersssmsssesessss s 1-295
rt11FsDevInit() - initialize RT-11 device descriptor ...........ccovevviurecnunces 1-292
rt11FsInit() - prepare to use RT-11 Hbrary .......ccvmicnncinccisccccsnnenens 1-294
rt11FsLib - RT-11 media-compatible file system library...........ccoccoeeco. 1-287
rt11FsMkfs() - initialize device and create RT-11 file system..................... 1-294
rt11FsModeChange() - modify mode of RT-11 volume...........oncmnrrecirnnss 1-296
rt11FsReadyChange() - notify rt11FsLib of change in ready status ............cccouecec.. 1-296
sbicShoux) - display values of all readable wd33c93 chip registers....... 2-32
scanf() - read and convert characters from standard in stream...... 1-382
scsiAutoConfig() - configure all devices connected to SCSI controller............ 1-304
scsiBlkDevCreate() - define logical partition on SCSI block device..................... 1-306
scsiBlkDevInit() - initialize fields in SCSI logical partition ..........cccovuenecunnunenne 1-306
scsiBusReset() - pulse reset signal on SCSIDBUS .......cucvcisincciinnnineainnee 1-307
scstFormatUnit() - issue FORMAT UNIT command to SCSI device............... 1-308
scsilnquiry() - issue INQUIRY command to SCSI device...........couurvrunnn. 1-308
scsiloctl() - perform device-specific control function............oiceunene. 1-312
scsiLib - Small Computer System Interface (SCSI) library ............... 1-298
scsiModeSelect() - issue MODE SELECT command to SCSI device................ 1-309
scsiModeSense( ) - issue MODE SENSE command to SCSI device................... 1-309
scsiPhysDevCreate() - create SCSI physical device structure........oeerrs 1-303
scsiPhysDevDelete() - delete SCSI physical device structure.............ccoereee... 1-303
scsiPhysDevidGet() - return pointer to SCSI physical device structure................ 1-304
scsiRdSecs() - read sectors from SCSI block device..........ccouvuneeneernseerrennes 1-310
scsiReadCapacity()  -issue READ_CAPACITY command to SCSI device.......... 1-310
scsiReqSense() - issue REQUEST SENSE command to device and read

TESULS ...ttt 1-311
scsiShoux) - list physical devices attached to SCSI controller............... 1-305
scsiTestUnitRdy( ) -issue TEST UNIT_READY command to SCSI device...... 1-307
scsiWrtSecs( ) - write sectors to SCSI block device...........oveeuceeverrnrcernerennnne 1-311
selNodeAdd() - add wake-up node to select( ) wake-up list ........................ 1-316
selNodeDelete( ) - find and delete node on wake-up list ........c..cccmvvcccennncunnnne 1-317
selWakeupAll() - wake up all tasks on select( ) wake-up list ............cccoceuuu... 1-316
selWakeupListInit() - initialize select{ ) wake-up list .........cccovervuevivrcrreneccrnnencunns 1-317

12 Intel Rev: 30 Aug 91



Master Index

selWakeupListLen()

selWakeupType()
selWakeup( )
selectInit()
selectLib

select()
semBCreate()
semBLib
semCCreate()
semCLib
semClear()
semCreate( )
semDelete( )
semFlush()
semGive( )
semlnfo()
semlInit()
semLib
semMCreate()
semMGiveForce()

semMLib
semOLib
semTake( )
send()
sendmsg()
sendto( )

setbuf()
setbuffer()
sethostname()
setjmp()
setlinebuf( )
setsockopt()

s()
shellHistory()
shelllnit()
shellLib
shellLock( )
shellOrigStdSet( )
shellPromptSet( )
shellScriptAbort( )
shell()
shutdown()

sigInit()
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- get number of nodes on select( ) wake-up list....................

- get type of given SEL_WAKEUP_NODE

- wake up task pended in select( ) ........

- initialize select( ) library

- UNIX BSD 4.3 select library

- pend on set of fds

- create and initialize binary semaphore
- binary semaphore library
- create and initialize counting semaphore
- counting semaphore library

- take version 4.x semaphore if semaphore is avallable ......
- create and initialize version 4.x binary semaphore............

- delete semaphore..........cunvircnnne.

- unblock every task pended on semaphore ..........................
- giVe SEMAPNOTE ...t samscnsss s sss asniessases
- get list of task IDs that are blocked on semaphore............

- initialize static binary semaphore
- general semaphore library

........................................................

- create and initialize mutual-exclusion semaphore............
- give mutual-exclusion semaphore without

restrictions

- mutual-exclusion semaphore library.
- version 4.x binary semaphore library

- take semaphore

......

- send data to socket
- send message to socket
- send message to socket
- specify buffer to be used on stream...

.....

.....

.

- set buffer to be used on stream ...........
- set symbolic name of this machine.....

- set non-local goto

....................................

....................................

....................................

....................................

- set line buffering for either stdout or stderr .............ccouuuuu....

........

......

.................

- shell execution routines

- lock access to shell

..............

......

....................................

..........

- set shell's default input/OUtPut /€TI0 fdS... e

- change shell prompt

......

- signal shell to stop processing scnpt

- the shell entry point
- shut down network connection...
- initialize signal facilities

--------------

......

......

......
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sigLib - software signal facility library 1-343
sigRaise( ) - send signal to task 1-349
sigblock()) - add to set of blocked signals 1-348
sigsetmask() - set signal mask 1-347
sigstack() - install separate signal stack 1-347
sigvec( ) - install signal handler 1-346
slattach() - attach SLIP interface to network 1-137
slipBaudSet() - set baud rate for SLIP interface 1-136
slipDelete( ) - delete SLIP interface 1-137
slipInit() - initialize SLIP interface 1-135
sockLib - UNIX BSD 4.3 compatible socket library 1-351
socket() - open socket 1-352
sof) - single-step, but step over subroutine....... 1-31
spcShoux) - display values of all readable mb87030 (SPC) registers... 2-4
sp() - spawn task with default parameters..................... .. 1-487
sprintf() - put formatted string in specified buffer.........c.cccooeccurnuvucees 1-84
spyClkStart( ) - start collecting task activity data ..........ccccccvcuevcvcruncirncncnne. 1-363
spyClkStop( ) - stop collecting task activity data..........cceecvvcucersenseccrnersonnas 1-364
spyHelp() - display task monitoring help menu..........vcenvcircrnnnes 1-367
spyLib - spy CPU activity Bbrary ........cncniccnncciiecinnees 1-362
spyReport() - display task activity data 1-364
spyStop() - stop spying and reporting 1-365
spyTask() - run periodic task activity reports................. 1-365
spy() - begin periodic task activity reports...........cncrnccunncennas 1-366
squeeze() - reclaim fragmented free space on RT-11 volume............... 1-499
sscanf{() - obtain values for arguments from ASCII string................ 1-87
stat() - get file status information using pathname.............cco..... 1-39
stdiolnit( ) - initialize StdiOLib SUPPOTLt .......vciveercrccrirnecrccinescc s cennne 1-371
stdioLib - standard I/O Hbrary ... mennens 1-368
strLib - string subroutine Hbrary ..........occoemerrererenneceseccunneseasernene 1-390
swalx) - swap bytes s sansssn e saaess 1-5
swapLib - byte swapping functions for little endian machines......... 1-392
symAdd() - create and add symbol to symbol table..........ccccoonucucuneens 1-398
symEach() - call routine to examine each entry in symbol table............ 1-402
symFindByNameAndType( ) - look up symbol by name and type.........cccocccocerceruvcecnens 1-400
symFindByName() - look up symbol by name.........ccencucnvceccccnnennsecennn. 1-399
symFindByValueAndType( ) - look up symbol by value and type..........cccoeverreeceennens 1-401
symFindByValue() - look up symbol by value.......cceeneenrenneernccnns 1-400
symLiblnit() - initialize symbol table library.................... 1-396
symLib - symbol table subroutine library ..........couoiuniecennsessenens 1-395
symRemouve() - remove symbol from symbol table..... 1-399
symTblCreate() - create symbol table .. 1-397
symTblDelete( ) - delete symbol table 1-398
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taskACWSet( ) - set task arithmetic control word

taskActivate() - activate task that has been initialized

taskArchLib - architecture specific task management routines for
kernel

taskArgsGet( ) - get tasK's arguments

taskArgsSet( ) - set task's arguments

taskCreateHookAdd() -add routine to be called at every task create .......................

taskCreateHookDelete( ) - delete previously added task create routine......................

taskCreateHookShou( ) - show list of task create routines

taskDelay( ) - delay task from executing ,

taskDeleteForce( ) - delete task without restriction

taskDeleteHookAdd() - add routine to be called at every task delete...............
taskDeleteHookDelete( ) - delete previously added task delete routine.............

.........

---------

taskDeleteHookShouX ) - show delete routines

taskDelete( ) - delete task

taskHookLib - task hook lbrary.......ecciccnnniccicanncins

taskldDefault{( ) - set default task ID

taskldListGet( ) - get list of active task IDs.........ceoeeeerncciissrrcecrreenannens
taskldSelf() - get task ID of running task

taskldVerify() - verify existence of task

taskInfoGet( ) - get information about task

taskinit()) - initialize task with stack at a specified address...................
taskIsReady() - check if task is ready to run

tasklsSuspended( ) - check if task is suspended

taskLib - task management library for Vx960 kernel ..........................
taskLock() - disable task rescheduling

taskNameTold() - look up task ID associated with task name............c.ccccevune.s
taskName( ) - get name associated with task ID.........uinceriinnns
taskOptionsGet() - examine task options

taskOptionsSet( ) - change task OPHIONS ... sisssnscnannns
taskPCWSet() - set task proccessor control word............ccuvune.
taskPriorityGet() - examine priority of task

taskPrioritySet( ) - change priority of task

taskRegsGet() - get taskK's registers from TCB .........eriinnccssiesinncnns
taskRegsInit() - initialize task's TeGisters ............cucmnirirvnsssscenscinnens
taskRegsSet( ) - set tasK's registers

taskRegsShouw( ) - display contents of tasK's registers..........cccuu....

taskRegsStackToTch() - move i960 local registers from stack to TCB...............

.........

taskRegsTcbToStack() - move i960 local registers from TCB to stack.............ccuuu...
taskRestart() - restart task

taskResume() - resume task

taskSafe() - make calling task safe from deletion..........c..........
taskSpawn() - spawn task

taskStackAllot() - allot memory from caller’s stack
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taskStatusString() - get tasK's status as string 1-437
taskSuspend() - suspend task 1-424
taskSwitchHookAdd() - add routine to be called at every task switch...........c.ccremeeee 1413
taskSwitchHookDelete( ) - delete previously added task switch routine.................... 1-413
taskSwitchHookShou( ) - show switch routines. 1414
taskTCWSet( ) - set task trace control word 1-406
taskTcl() - get task control block for task ID 1435
taskUnlock() - enable task rescheduling 1-427
taskUnsafe() - make calling task unsafe from deletion 1-428
taskVarAdd() - add task variable to task 1-440
taskVarDelete( ) - remove task variable from task 1-441
taskVarGet( ) - get value of task variable 1-442
taskVarInfo() - get list of task variables of task 1-443
taskVarlnit() - initialize task variables facility 1-439
taskVarLib - task variables support library 1-438
taskVarSet() - set value of task variable : 1-442
tepstatShoux() - display all statistics for TCP protocol 1-246
tcuw() - return contents of TCW register 1-507
td() - delete task 1-491
telnetinit() - initialize telnet daemon.. 1-444
telnetLib - telnet library 1-444
telnetd() - Vx960 telnet daemon 1-445
tickAnnounce( ) - announce clock tick to kernel 1-446
tickGet() - get value of kernel’s tick counter 1-448
tickLib - clock tick support library 1-446
tickSet() - set value of kernel’s tick counter 1-447
ti( ) - print complete information from task's TCB...........ccccccuu... 1-491
timexClear() - clear list of function calls to be timed 1-451
timexFunc() - specify functions to be timed 1-452
timexHelp( ) - display synopsis of execution timer facilities..................... 1-452
timexInit() - include execution timer library. . 1451
timexLib - execution timer facilities 1-449
timexN() - time repeated executions of function or group of

functions 1-454
timexPost( ) - specify functions to be called after timing ..........ccccccccoeuueeee. 1-455
timexPre() - specify functions to be called prior to timing..........cceeecce.. 1-456
timexShoux) - display list of function calls to be timed 1-456
timex() - time single execution of function or functions ................... 1-453
trcArgCntSet() - change number of arguments printed by trcStack() ....... 1-459
trcLib - stack trace library 1-458
trcStack() - print trace of function calls from stack 1458
tn() - resume task 1-490
ts() - suspend task 1-490
tH() - print stack trace of task 1-32
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tyAbortFuncSet() - set abort function...... 1467
tyAbortSet() - change abort character 1-468
tyBackspaceSet( ) - change backspace character 1-468
tyDeleteLineSet() - change line-delete character 1-469
tyDevlnit( ) - initialize tty device descriptor 1-466
tyEOFSet() - change end-of-file character 1-469
tyIR4() - interrupt level input 1-473
tylTx() - interrupt-level output 1-472
tyloctl() - handle device control requests 1471
tyLib - tty driver support library .. 1-461
tyMonitorTrapSet() - change trap-to-monitor character 1-470
tyRead() - do task-level read for tty device............. .. 1-472
tyWrite() - do task-level write for tty device 1-471
udpstatShow( ) - display statistics for UDP protocol....... 1-246
ungetc() - push character back into input stream 1-385
unlink() - delete file......oenreeesrerie ettt s serssreaeeas 1-161
usrClock() - user-defined system clock interrupt routine ...........coecuuceueee 1-476
usrConfig - user-defined system configuration module....................... 1-474
usrinit() - user-defined system initialization routine..........ccccoecueevuunce 1-474
usrLib - user interface subroutine Hbrary ..........ccoccensisecscens 1-479
“usrRoot{) = the TOO taSK ..ccucereceeree et sssssssne sssensssnesnnans 1-475
usrScsiConfig() - configure SCSI peripheral (example) 1-476
version() - print VX960 version information ...........eccvssecerseces. 1-492
vfdprintf() - print formatted string with variable argument list to
specified fd ........ccorirscrcieesececrrarennen. . 185
vprintf() - print formatted string with variable argument list to
StANAATd OUL.....cveeecciree it cescrssecs i senssessasssasnesnonns 1-84
vsprintf() - put formatted string with variable argument list in
specified buffer...... evesenseaesnmsesees 185
vwbug - submit Technical Support Request (TSR) to Intel.............. 39
vwman - print Vx960 manual entries..............ccimmscesincsserecsenane 3-10
vxALib - miscellaneous assembly language routines.......c.cccccccvecuun.. 1-512
vxLib - miscellaneous support rOUtNes ... rivsscscinnscsasnennn. 1-513
vxMemProbe( ) - probe address for bus error............... 1-513
vxTas() - C-callable atomic test-and-set primitive.........c.ccoccveceeennens 1-512
vxencrypt - encryption program for loginLib...........incinee 3-11
wd33c93CtriCreate() - create and partially initialize SBIC structure...........cccoc.... 2-29
wd33c93CtriInit() - initialize user-specified fields in SBIC structure................. 2-31
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wd33c93Lib

wdCancel()
wdCreate()
wdDelete( ) .
wdLib
wdStart()
whoami()
write( )

xsym

18
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- cancel currently counting watchdog. 1-517
- create watchdog timer 1-516
- delete watchdog timer 1-516
- watchdog timer library 1-515
- start watchdog timer 1-517
- display current remote identity 1-268
- write bytes to file.. 1-164
- extract symbol table from object module............................ 3-12
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CONTENTS
abs - absolute value routine............coueeenmneeeneeininereesesieee e 1-1
bLib - buffer manipulation library ..o 1-2
bootConfig - system configuration module for boot ROMs...............ueee.e.. 1-10
bootlnit - ROM initialization module ... 1-11
bootLib - boot ROM subroutine lbrary ...........incercneciinnncnenns 1-13
cALib - C-language support routines...........ccocveevrneeienrennnrererenenssriassesenes 1-19
ctypeLib - character classification and conversion macros..........ccceeeeueneee 1-21
dbgLib - debugging facilities...........c.cccvvuvruveriiecrerinssennniciisininiessenesesssennes 1-22
dirLib - POSIX directory handling ibrary ...........ccecveivniiencricennenninnes 1-34
dosFsLib - MS-DOS media-compatible file system library ..........ccceoeeueuucee 1-40
dsm960Lib - Vx960/80960 disassembler...........o.ccuiieieirinrecinenenesensenenesessanns 1-61
ermnolLib - err0r Status HDIary ... e 1-63
etherLib - Ethernet raw I/O routines and hooks.........ccceueeueees S 1-68
exc960Lib - architecture-dependent exception handling: i960..................... 1-74
excLib - exception handling facilities ..........cccueueceunieriuiccincenrecscensccaniencns 1-76
fioLib - formatted I/ O Hbrary .......cccicriceriniciicnicse i i 1-80
floatLib - floating-point formatting and scanning library......cc.ccccccvurenee. 1-91
fppALib - floating-point support assembly language routines................ 1-93
fppLib - floating-point support Hbrary ...........c.oeciennecniiisecnicnnes 1-94
ftpLib - ARPA File Transfer Protocol ibrary............covemnuvcvueiunenncnnes 1-98
ftpdLib - ARPA File Transfer Protocol server .........uciienevincnscuscnnens 1-106
hostLib - host table subroutine library.........ccccoccemcicrnicncnccnncisicanens 1-109
ifLib - network interface library .........icvnniciincncciecnne, 1-115
if_bp - Vx960 & SunOS backplane driver............iereeeeineseesinennens 1-125
if_enp - CMC ENP 10/L Ethernet interface driver..........cuincernns 1-130
if_ex - Excelan EXOS 201/202/302 Ethernet interface driver............. 1-131
if_In - LANCE Ethernet interface driver ................. e easasssnes 1-132
if_sl - serial line IP (SLIP) network interface driver..........ccceceeueueuncee 1-134
inetLib - Internet address manipulation routines.........ccccoceeveercreircrvcnne. 1-139
intALib - interrupt library assembly language routines...........ccceuvuneee. 1-147
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mgLib
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- object module loader 1-187
- message logging library 1-192
- user login/password subroutine library ..........cccoecovsurivrecrncsnecs 1-198
- doubly linked list subroutine library .........ccccoevvemeuninecinnccnnce. 1-207
- the Vx960 memory manager 1-217
- message queue liDrary....... . ieeericnciinniscnnissassesenes 1-230
- network interface Hbrary ........ceinninnicicncnrccnecccnncnne. 1-240
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- binary semaphore library ...........ccoeninirvncinisineisicscsens 1-320
- counting semaphore Library...........curivvnicnirnnencinsinscnsnennen. 1-324
- general semaphore Lbrary..........iinnrinincniininencnees 1-326
- mutual-exclusion semaphore Hbrary ..............ceccerruuessssscseecees 1-331
- version 4.x binary semaphore library ..........cccocoovvverviivirncnnecnn. 1-336
- shell execution routines...........ccecurincrccnncnncensinsissene 1-338
- software signal facility Hbrary .........ccoeeiecniecnincniccreeccnncene 1-343
- UNIX BSD 4.3 compatible socket Library ..........cccceccuveuriuniuncnn. 1-351
- spy CPU activity Hbrary .........cccvincinnniniceiencsesenscascnee 1-362
- standard I/ O Hbrary ... cicrcnnsiissassnen 1-368
- string subroutine Hbrary ..., 1-390
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Ubratles (1) abs ™

NAME
abs - absolute value routine

SYNOPSIS
abs( ) - absolute value of an integer

int abs (i)

NAME
abs( ) - absolute value of an integer

SYNOPSIS

int abs (1)
int i; /* integer for which to return absolute value */

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

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

SEE ALSO
abs
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NAME
bLib - buffer manipulation library

SYNOPSIS
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
beopy( ) - copy n bytes from first buffer to second as quickly as possible
becopyBytes( ) - copy n bytes from first buffer to second, a byte at a time
becopyWords( ) - copy n shorts from first buffer to second, a short at at time
becopyLongs( ) - 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
bemp() - same as ANSI memcemp
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

void * memccpy (void *dest, coanst void *source, int ¢, int n)
void * memchr (coanst void *s, int c, sisze_t n)

int meocmp (counst void *sl, const void *s2, size_t n)
void * mesmcpy (void *dest, const void *source, size t n)
void * mesmove (void *dest, coast void *source, size_t n)
void * memset (void *buf, int c, size_t n)

void becopy (char *source, char *dest, int n)

void bcopyBytes (char *source, char *dest, int nbytes)
void bcopyWords (char *source, char *dest, int nwords)
void boopylougs (char *source, char *dest, int nlougs)
void Dbfill (char *s, int nbytes, unsigned char v)

void DbfillBytes (char *s, int n, unsigned char v)

void Dbsero (char *s, int n)

int bcmp (char *sl, char *s2, int n)

void binvert (char *s, int n)

void Dbewap (char *source, char *dest, int n)

void sweb (char *source, char *dest, int n)
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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 FILE

#include“strLib.h"

SEE ALSO

strLib, “C, A Reference Manual,”” Harbison and Steele, Prentice Hall

NAME

bemp( ) - compare one buffer to another

SYNOPSIS >

int bomp (bufl, buf2, nbytes)
char *bufl; /* pointer to first buffer */
char *buf2; /* pointer to second buffer */
int nbytes; /* number of bytes to compare */

DESCRIPTION

This routine compares the first nbytes characters of bufl to buf2.

RETURNS

0 = first nbytes of bufl and buf2 are identical
-1 = bufl is less than buf2
1 =bufl is greater than buf2

Rev: 29 Aug 91 intel 1-3
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SEE ALSO
bLib, GNU memcmp

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

SYNOPSIS
VOID binvert (buf, nbytes)
char *buf; /* pointer to buffer to invert */
int nbytes; /* number of bytes in buffer */

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

RETURNS
N/A

SEE ALSO
bLib, GNU libc doc or source

NAME
bswap( ) - swap buffers

SYNOPSIS

VOID bswap (bufl, buf2, nbytes)
char *bufl; /* pointer to first buffer =/
char *buf2; /* pointer to second buffer */
int nbytes; /* number of bytes to swap */

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

RETURNS
N/A
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SEE ALSO
bLib

NAME
swab( ) - swap bytes
SYNOPSIS
VOID swab (source, destination, nbytes)
char *source; /* pointer to source buffer */
char +*destination; /* pointer to destination buffer */
int nbytes; /* number of bytes to exchange */
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 error for nbytes to be odd.

RETURNS
N/A

SEE ALSO
bLib

NAME
bzero( ) - zero out a buffer
SYNOPSIS
VOID bzero (buffer, nbytes)
char *buffer; /* buffer to be zerced ./
int nbytes; /* nusber of bytes in buffer */
DESCRIPTION
This routine fills the first nbytes characters of the specified buffer with 0.
RETURNS
N/A
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SEE ALSO
bLib, memset

NAME
beopy( ) - copy one buffer to another
SYNOPSIS
VOID boopy (source, destination, nbytes)
char *source; /* pointer to source buffer */
char *destination; /* pointer to destinatiom buffer */
int nbytes; /* number of bytes to copy */
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
becopyBytes( ), bcopyWords( ), and bcopyLongs( ).)
RETURNS
N/A
SEE ALSO

bLib, beopyBytes( ), bcopyWords(), becopyLongs( ), memcpy()

NAME

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

SYNOPSIS
VOID bcopyBytes (source, destination, nbytes)
char *source; /* pointer to source buffer «/
char *destination; /* pointer to destination buffer */
int nbytes; /* number of bytes to copy */
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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
N/A

SEE ALSO
bLib, beopy()

NAME
bcopyWords( ) - copy one buffer to another one word at a time
SYNOPSIS
VOID bcopyWords (source, destination, mwords)
char *source; /* pointer to source buffer */
char *destination; /* pointer to destination buffer */
int nwords; /* number of words to copy */
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
N/A

SEE ALSO
bLib, becopy()

NAME
bcopyLongs( ) - copy one buffer to another one long word at a time
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SYNOPSIS
VOID boopylongs (source, destination, nlongs)
char *source; /* pointer to source buffer */
char +*destination; /* pointer to destination buffer */
int - nlongs; /* number of longs to copy */
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
N/A

SEE ALSO
bLib, bcopy( )

NAME
bfill() - fill buffer with a specified character
SYNOPSIS '
VOID bfill (buf, nbytes, ch)
char *buf; /* pointer to buffer */
int nbytes; /* number of bytes to fill */
unsigned char ch; /* char with which to fill buffer */
DESCRIPTION
This routine fills the first nbytes 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
N/A
SEE ALSO
bLib, bfillBytes( ), memset
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NAME
bfillBytes( ) - fill buffer with a specified character one byte at a time
SYNOPSIS
VoID bfillsytes (buf, nbytes, ch) ‘ A
: char *buf; /* pointer to buffer «/
int nbytes; /* number of bytes to f£ill */
unsigned char ch; /* char with which to £4i11 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
N/A
SEE ALSO
bLib, bfill()
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NAME
bootConfig - system configuration module for boot ROMs

SYNOPSIS
NO CALLABLE ROUTINES

DESCRIPTION
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 rométart (startType)

DESCRIPTION
This module provides a generic boot ROM facility. The target-specific
romlInit.s module does the minimal preliminary board initialization and then
jumps to the C routine romStart( ). This routine, still executing 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 executable 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( ), romInit( )

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 romtart (startType)
int startType;

DESCRIPTION
This is the first C code executed after reset.

This routine is called by the assembly start-up code in romlInit(). 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
N/A

SEE ALSO
bootlnit
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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
bootParamsShoux ) - display boot line parameters
bootParamsPromp#( ) - prompt for boot line parameters
bootNetmaskExtract( ) - extract netmask field from Internet address
bootBpAnchorExtract() - extract backplane address from device field

char *bootStringToStruct (bootString, pBootFarams)
STATUE bootStructToString (paramString, pBootParamas)
VOID bootParsmsShow (parsaString)

VOID bootParamsPrompt (string)

STATUS bootNetmaskExtract (string, pietmask)

STATUS bootBpAnchorkxtract (string, pAnchorAdrs)

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:

bootdev (0, procnum)hostname: filensme e={ b= h={ g=f u=userid pw=passwd f=~i{
tn=targotname s=startupscript o=other

where:

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

procnum - the processor number on the backplane (0..n).
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INCLUDE FILE

1-14

hostname

filename

e

pw

tn
S
o

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 “‘¢”.

the Internet address of the boot host.

the Internet address of the gateway to 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
the name of a file to be executed as a start-up script.
““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.

bootLib.h

EXAMPLE
@i (0,0)host: /usr/vw/ma7122/config/viorks =90.0.0.2 b=91.0.0.2

h=100.0.0.4

¢=90.0.0.3 u=bodb pw=realtime f=2 tn=target

s=host :/usr/bob/startup o=any string
SEE ALSO

bootConfig

intel



NAME
bootStringToStruct( ) - interpret the boot parameters from the boot line

SYNOPSIS
char *bootStringToStruct (bootString, pBootFarams)
char *bootString; /* boot line to be parsed */
BOOT_PARRKZ *“pBootParams; /* structure to be filled */

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.

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

SEE ALSO
bootLib

NAME
bootStructToString( ) - construct a boot line

SYNOPSIS
STATUS bootStructToftring (paramString, pSootParams)
char *paramString; /* where to return the encoded boot line */
BOOT_PARAME *p3ootParams; :

DESCRIPTION A:
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
bootLib

NAME
bootParamsShow( ) - display boot line parameters
SYNOPSIS
VOID bootParamsShow (parsmString)
char t*paramfitring; /* boot parameter string */
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

VOID bootParamsPrompt (string)
char *string; /* 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
caller's responsibility to assure that string is long enough to hold the full
boot line.

Intel Rev:29 Aug 91



 Ubraries 1) bootLib

NAME
bootNetmaskExtract( ) - extract netmask field from Internet address

SYNOPSIS
STATUS bootNetmaskExtract (string, pietmask)
char +string; /* string containing adrs field */
int *pNetmask; /* pointer where to return netmask */

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:

inet on ethernet: 90.1.0.1:££££0000

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
bootLib
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NAME
bootBpAnchorExtract( ) - extract backplane address from device field

SYNOPSIS
STATUS bootBpAnchorixtract (string, pAnchoridrs)
char v¥string; /* string containing adrs field +/
char **pAnchorAdrs; /* pointer where to return anchor address */

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:

boot device: bp=800000

In this case, the backplane anchor address would be at address 0x800000,
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 pAnchorAdrs pointer.

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

SEE ALSO
bootLib
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NAME
cALib - C-language support routines

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

int setjmp (env)
VOID longjmp (env, val)

DESCRIPTION
This library contains C-language support routines. It includes the “non-
local gotd” 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 setjmp (eav)
jmp_buf env; /* where to save stack enviromment */

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()
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NAME

longjmp( ) - perform non-local goto

SYNOPSIS
VOID longjwp (env, val)
jup_buf env; /* where stack envirooment was saved *
int val; /* value for setjmp to return .

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

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

RETURNS
N/A

SEE ALSO
cALib, setjimp()
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NAME
ctypelLib - 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) - cis a letter.

isupper(c) - cis an upper case letter.

islower(c) - cis a lower case letter.

isdigit(c) - cis a digit.

isxdigit(c) - cis a hexadecimal digit.

isspace(c) - cis a space, tab, carriage return, newline, or formfeed.

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

isalnum(c) - cis an alphanumeric character.

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

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

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

isascii{c) - cis an ASCII character, code less than 0200.

These macros perform simple conversions on single characters.

toupper(c) - converts ¢ to its upper case equivalent.

tolower(c) - converts c to its lower case equivalent.

toascii(c) - forces c to be ASCII (strips highest eighth bit of character).
INCLUDE FHE

ctype.h
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NAME
dbgLib - debugging facilities

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

VOID dbgHelp ()

STATUS dbgInit (breakpointTrapium)

STATUS b (addr, taskNameOrId, count, quiet)
STATUS db (addr, access, taskNameOrId, count, quiet)
STATUS bd (addr, taslkiacmeOrid)

STATUS bdall (taskiNameOrId)

STATUS c (tasklameOrId, addr)

STATUS cret (taskNameOrld)

STATUS s (taskNameOrld, addr)

STATUS so (taskWameOrId)

VOID 1 (pInstr, count)

STATUS tt (taskNameOrId)

DESCRIPTION
This module provides Vx960" 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 dsmLib),
- symbolic task stack tracing (via trcLib),
- enhanced shell-abort and exception handling (via tyLib and excLib).
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The facilities of excLib are used by dbgLib to support breakpoints, single-
stepping, and additional exception-handling functions.

INITIAUZATION
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
configAllLh. This will enable the call to dbgInit() in the task usrRoot() in
usrConfig. The dbglInif() routine initializes dbgLib and must be called
before any other routines in the module are called.

BREAKPOINTS
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. Clear 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. If you examine the task status at this
point (using #( ) 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 ¢() 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_UNBREAKABLE 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 I() routine provides a symbolic disassembler, using the low-level
disassembly routines in dsmLib. The ##( ) routine provides a symbolic stack
tracer, using the low-level stack trace routines in trcLib.

SHELL ABORT 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 e
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-
triction 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, dbgarchLib.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, tyLib, tyAbortSet, ty AbortFuncSet

NAME
dbgHelp( ) - display debugging help menu
SYNOPSIS ’
VOID dbgHelp ()
DESCRIPTION
This routine displays a summary of dbgLib utilities with a short description
of each:
dbgRelp Print this list
dbgInit Install debug facilities
b Display breakpoints
b addr[,task[,count]] Set breakpoint
bd addr[,task] Delete breakpoint
bdall [task] Delete all breakpoints
c {task{,addr]) Coatinue from breakpoint
cret [task] Continue to subroutine return
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db addr[access[,task[,count})]) Set data breakpoint

s [task[,addr)] Single step
so [task]) Single step/step over subsroutine
1 [(adx([,nInst]] List disassesbled memory
tt [task] Do stack trsce on task
SEE ALSO

dbgLib, “Debugging’’

NAME
dbgInit( ) - initialize debug package

SYNOPSIS
STATUS dbgInit (breakpointTrapitum)
int breakpointTrapium; /* trap number for breakpoints */

DESCRIPTION
This routine installs the debug package. 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 (excLib (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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NAME
b() - set or display breakpoints
SYNOPSIS
STATUS b (addr, taskNameOrlid, count, quiet)
INSTR *addr; /+ where to set breakpHint, or «/
/* 0 = display all breakpoints */
int taskRameOrId; /* task for which to set breakboint, */
/* 0 = get all tasks */
int count; /* number of passes before hit */
BOOL quiet; /* TRUE = don’t print debugging info, */
/* FALSE = print debugging 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 addr [,task [,passcount] [, quiet]]

If the task argument is zero or missing, the breakpoint will apply to all
breakable tasks. If passcount is zero or missing, the breakpoint will occur
every time it is hit. If passcount is specified, the break will not occur until the
passcount +1st 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
OK, 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
STATUS db (addr, access, taskNameOrid, count, quiet)
INSTR *addr; /* vhere to set breakpoint, or */
/* 0 = display all breakpoints */
UINT32 access) /* acoess type */
/* 00 - store oaly */
/* 01 - data only (load or store) */
/* 10 - data or instruction fetch */
/* 11 - any access o */
int taskMameOrId; /* task for which to set breakboint, */
/* 0 = set all tasks */
int count} /* mumber of passes before hit */
BOOL quiet; /* TR = don’t print debugging info, */
/* FALSE = print debugging 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 &)
above.

RETURNS
OK or ERROR.

SEE ALSO
dbgLib
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NAME
bd() - delete breakpoint
SYNOPSIS
STATUS bd (addr, taskNameOrId)
INSTR *addr; /* address of breakpoint to delete */
int taskNameOrId; /* task for which to delete breakpoint, */
/* 0 = dalete for all tasks v/
DESCRIPTION

This routine is used to delete a specific breakpoint. To execute, type:
-> bd addr [,task]

If task is missing or zero, the breakpoint will be removed for all tasks. If 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
STATUS bdall (taskMameOrid) v
int taskNameOrIid; /* task for which to delete breakpoints, */
/* 0 = delete for all tasks */

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

-> bdall [task]

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
¢()) - continue from breakpoint

SYNOPSIS
STATUS c (taskNameOrId, addr)
int taskNameOrid; /* task that should proceed from breakpoint */
int addr; /* address to continue at; 0 = next instruction +/

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

-> c [task [,addr]]

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
dbglLib, tr, Programmer’s Guide: Debugging

NAME
cret( ) - continue until return from current subroutine

SYNOPSIS
STATUS cret (taskXKameOrId)
int taskKameOrid; /* task to continue, 0 = default */
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DESCRIPTION
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 [task]

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 forma! 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 ,
STATUS s (taskiemeOrid, addr)
int taskNameOrId; /* task to step; 0 = use default _ «/
int addr; /* address to step to; 0 = next: instruction */
DESCRIPTION
This routine is used to single-step a taskthat isstopped at:a-breakpoint. To
execute, type: B _

-> 8 [task [,addr]]

If task is missing or zero, the last task referenced is assumed. 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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so( ) - single-step, but step over subroutine

SYNOPSIS
STATUS so (taskKameOrId)
int taskiameOrid; /* task to stap; 0 = use default */

DESCRIPTION
This routine is used to singie-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. '

=> po [tesk]

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

SEE ALSO
dbglLib, Programmer’s Guide: Debugging

NAME
I() - disassemble and display a specified number of instructions =

SYNOPSIS
VOID 1 (pInstr, count)

INSTR *pInstr; /* Address of first instructiom to diussquble,'-«*/'ﬂ RIGES P S
/* if 0, continuc from the last instruction— '=isfdos Gha i

/* disassembleé on the last call to 1. Sl
int count; /* Mumber of instruction to disassemble, = ‘i %7

/* if 0, use the same as the last call to 1. =~ *7/ =3 =3 ..

DESCRIPTION
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:

-> 1 [addr [,count]]
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If addr is omitted, 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
STATUS tt (tasklameOrid)
int taskNameOrId; /* task whose stack is to be traced */

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(1).

EXAMPLE
-> tt "logTask"

3ab22 _vxTaskEntry +10 : _logTask ()

eeSe _logTask +12-:1 _read ()

d460 _read +10:: _iocsRead ()

€234 _iosRead +9c : _pipeRead ()
1

23978 _pipeRead +24
value = 0 = 0x0

_samTake (3£8b78, 0, 0, O, O, 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.

CAVEAT
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 which 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
rewinddir() - reset position to the start of a directory
closedir() - close a directory

fstat() - get file status information

stat() - get file status information using a pathname

DIR *opendir (dirName)
struct dirent *readdir (pDir)
VOID rewinddir (pDir)

STATUS closedir (pDir)
STATUS fstat (fd, pStat)
STATUS stat (namae, 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 opendir(), readdzr() rewinddir(), and closedir()
routines provide this ability. .

A directory is opened for reading using opendir(), specifying the name of
the directory to be opened. The opendir() 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 obtain
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 opendir() 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 fstat( ).

The stat() and fstat( ) routines are essentially the same, except for how the
file is specified. The stat() routine takes the name of the file as an input
parameter, while fstat() 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 - test if regular file

S_ISDIR - test if directory

S_ISCHR - test if character special file
S_ISBLK - test if block special file
S_ISFIFO - test if fifo 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 *filename;
struct stat fileStat;
stat (filename, &fileStat);

if (S_ISDIR (fileStat.st_modae))

printf ("ts is a directory.\n", filename);
else

printf (“%s is not a directory.\n", filename);
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See the Is( ) 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 +dirName; /* 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(), Is()

NAME
readdir() - read one entry from a directory

SYNOPSIS
struct direant *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 opendir( ).

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 dirent structure, or NULL if there is an end-of-directory
marker or error.

SEE ALSO
dirLib, opendir(), closedir( ), rewinddir(), Is())

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

SYNOPSIS
VOID rewinddir (pDir) o _
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 opendir() 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
N/A

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

NAME
closedir() - close a directory

SYNOPSIS
STATUS closedir (pDir)
DIR *pDir; /+* 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( ), rewinddir()

NAME
fstat() - get file status information

SYNOPSIS
STATUS fstat (fd, pStat)
int £4; /* file descriptor for file to check */
struct stat *pStat; /+« pointer to stat structure */

DESCRIPTION
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 open( ) or creat( ).

The pStat parameter is a pointer to a stat structure (defined in stath). 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(), Is()

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

SYNOPSIS
STATUS stat (name, pStat)
char *name; /* name of file to chack */
struct stat +pStat; /* pointer to stat structure */

DESCRIPTION
This routine obtains various ch<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>