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ovepview - overview of Pup library routines

SYNOPSIS

ce JMags] filename [ ... ] <1pup

BESCRIPTION

Stanford’s Pup library is intended to be a svstem-independent ibrary for dealing with the Pup
cnvironment. Although anyone intending o use these routines should be familiar with the Pup
protocols and data structures, a bricf description of tie protocol Liyering follows,

Transport Layer

PPup Packet ayer

The lowest level of the tibrary is technically not part of the Pup
protocol system: rather, it provides & means of woving uninter-
preted paekets from one host o another over a single data link.
Examiples of such links are serial lincs, Arpanct connections (as
viewed from the Pup world), and Ethernet cables. The local
operating, systein provides some sort of communicagon with the
interfoce hardware, and the transport Tayer uses this to provide a
system-independent intertice 1o the network, [Currontly, only an
Fthernet layer is implemented, supporting both 5ab and 10mb
Fithernets.|

The first true Pup level is concerned with moving Pup packets

frory host o host Jin the Pup world, all routing is done by gate-
wavs, so Pup transfers can be thought of as an end-ta-end service.|
This Lver takes a data butler and some connection dnformation,
and choses the proper encapsulation and trancpert medinm.  In
the Stntord Pup libeary, there s a0 data strucare calted a Pup-
Chan ("Pup Channel™) which hides the intormation about the
underbving transport mechanism, Actions at this level include
writing packets to, and reading packets from, a PupChan.

The following layers are parallel (more or less) in level:

BSP (Byte Stream Protocoly

TP

Miscellancous Services

SEE ALSO )
Xerox Pup documentation

BUGS

BSPis used o ereate reliable, sequenced. full-duplex streams of
bytes between (wo processes. T is used o impicment Telnet,

P, and Mail protocols,

BETTP s very simple ile transter protocal used primarily for send-

ing Press-lonmat files o be printed, and for boos-loading simall

systems, I is casier o implement than a BSP-based TP, and

thus is also uselul for communicating with stone-age systems such
as Sail.

This is a collection of simple operations based on a single packet

request/Zack scheme. Tesupports such services as.time-of-day, user

authenticiion, mail-checking, cte. A similar system s used o

implement internetwork routing.

Woukd be obsolete if it didn't work so well,
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NAME

ateo = convert ASCH to octal numbers
SYNMOPSIS

long atoo(nptr)

char =aptr;

ce files... -lpup
DESTRITTION
This function converts a string, pointed to by uptr o octal representation. The first unrecognized
churacter ends the string.
Atoo recognizes an oplional string of abs and spaces. then a string of octal digits.
SEE ALSO
scani(3), atof(3)

BUGS
There are no provisions for overflow,
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NAME
bmove — block move a buffer

SYNOPSIS
: bmove{sre, dst, len)
chiir *sre;
char *dst;

int len;

ce files ... -Ipup

DIESCRIPTION :
Bmove is used to copy a block of data from one place to another. 1t is coded in machine language
on the Vax as one instruction, thus becoming quite efficient. A ¢ language version exists: for tran-
sportation to other machines, although any machine with a block-move instruction  warrants
michine-coding for cfliciency.

AUTHOR
Jell Mogul

SEE ALSO
swab(3), bstring(3)

BUGS
The Vax machine-code version of bmove only works on bullers up to 64k bytes long. This is
sufcient for most applications; i there is a chanee that the buller might be longer, then beopy (see
bstring(3)) must be used. However, bmove is Laster for small bufters, by perhaps 20%.
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NAME , _

byteorder — discussion of byte-ordering and the Pup package
SYNOPSIS

#include Gap/puplib.h)

ce files ... -lpup

DESCIRIPTION
Ditferent machines order sinall objects within larger ones i dilferent ways. ‘The PRP-11 and the
VAX-11, for example, order bytes so that the Teast significant byte in a 16-bift word has the lower
address (.o, has a Jower index inan array of bytes), and they order words within longwords (32-bit
integers) so that the least significant werd in the longword by the lower address, On the other
hand, many other machines (Alios, DEC-H0s, MCOR0005 (Suns), and T8M cquipment) use the
oppuosite order: the least sienificant byte in o word has an address higher than (he most significant
byie, and similarly for words within longwoeds.
Since the Pup protocols were developed at Nerox, using Alos and PDP-10ish machines, the packets
normally are arramged by the ordering natural on those machines. "This ordering will thus be
relerred to as the "Standard Byte Ordering”, or SBO, while the PDP-11 ordering will be relerred to
as the "Non-Standard Byte Ordering”, or NSBQO),
The Pup package is designed o compile and run on cither sort of imachine (actually, it would
almost certainty not work on amachine whese data objects were not multiples of 8 bits tong.) “This
is achieved with some pain, but most of the work has been hidden for you,
The Pup library and the retaed header files are conditionllized on the type of machine you are
using: you must define - the C compiler a symbol indicating which machine you are compiling
for; ¢.g., '

c¢ -DVAX foo.c -Ipup

will work on the VAX (note that the Pup library mast be recompiled for cach machine; however,
cach C compifer will presumably ook for object libraries in the right place) ‘The allowable
machine names are: VAX, PDP_1L and MCOS000. You may also simply define PUP_SBO or
PUP_NSBO 1o indicate the Kind of ordering i use. I one of these names is not defined, then a
VAX is assumed,

Yackets contain arrays of bytes; thercfore, the following points arise: -
words reading/writing a short word in a bufler involves byteswapping the two
bytes ifl the host machine is NSBO,

long words read/writing a long word involves swapping the low and high short words
{and the bytes withing them) #Y the host machine is NSBO.

byte arrays Are order-independent.
If you follow the following rules, you will not go far wrong.  Always:
retrieve longs from huflers using getlong()
make longs for insertion into buffers using makelong()
retricve shorts from bullers using getshory()
~make shorts for insertion into buflers using makeshory()

Shorts, fongs, and chasacter strings should always begin on a word boun-
dary, that is, at an cven byte address in a Pup data budler. This is because
some systems (such as Altos) often have hardware memory addressing res-
trictions. Getshort(), makeshort(), getong(), and makelong() are described
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in pupmise(9).
AUTHORS
John Scamons, Jeff Mogul, Dan Kolkowitz, Bill Nowicki
SEE ALSO
pupmisc(9), pupstring(9)
DIAGNOSTICS
cHpl 'l mrtpaep dniisedt chA tllo
BUGS
BCPL. strings violate the rule about strings beginning on a word boundary, in that their stringy
parts sort of don't. GetBCPLstring and PutBCPLstring (sec pupstiing(9)) take care of this, though.
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NAMYE
cheeksum: - compute Pup-style checksum
SYNOPSIS
unsigned short chechsum{buffer fen)
vasigned short #hafier,
int fen,

e files ... -lpup
DESCRIPTION
Checksiom calculates a Pup-stele checksum over a buller. The buffer is considered to cansist of
vnsizned shotts (6 bits cachy  The length parometer is, however the length of the budler in bytes
(sinee this is more usually available))  Odid densths are rownded down,
Fhe checksum aleonthm iss start with O, and repeatedly Gidd in the next bhuffer word using one’s
complement arithinetic, then do a 1o-bit rotaie on the result) Hthe linal resaltis - 07 replace it
with O,
This routine is coded both in €, and in machine code. On the VAX, the machine code version
takes about T omillisccond tor a maximal Pop packet.
AUTHOR
Jett Mogul
BUGS : ; .
Somecone should weite a-routine that recalcutates the cheehsum for a modilicd bufler.
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NAME
cfip — Pup EFTP package
SYNOPSIS
Ainclude <pup/efiph>
#include pup/pupstatus.h>

EfRecOpend Elchan,Sender timeout, hswap)
struct EftpChan =Efchan;

struct Port =Sender;

int timeoul;

int bswap;

EfRecQpenS(Efehan,Sender timeout swap,socket)
Socket socket;

FiRec ek fchan, bul butlen)

char =huf;
int *hullen;

F{Rectnd(Efchan)

FiSendOpen(Efchan, Dest timeout,hswap)
struct Port *Dest;

FiSend OpenS{E fehan, Dest timeout hswap,socket)
EFfSendPekt(iofchan bulhuflen)
lifScmlI"m!(l",fclmn)

EfseudClosc(Efchan)

L Read(E fehan buf bullen, rhuflen)
int *rhuflen;

FHpWrite(ETchan buf bullen)

ce files ... -Ipup

DESCRIPTION
The routines described in this manual entry constitute a fairly complete set of functions for imple-
menting, 1P transters. "Phey are based on the Pup Library, and thus can be used without regarcd
to underlying transport medium.
All of the routines refer to structure called an EfipChan, which describes the state of an EIFTP
transfer. A user should do nothing o an EfipChan except allocate space for it, and pass it to the
routines in the package. Space should not be deallocated until the EfipChan has been properly
closed. An EIFFTE transter is unidirectional; one is cither sending or receiving a file, but not both.
There are two levels of data transter routines, “The higher level, using IfipWrite, involves sending
an entire file as one bufler {i.c.. the calling, program need not worry about packet disassembly). This
works well on a virlual iemory system, but can exceed the memory capacity of a smaller system,
so the packet-level routine FfSendPekt is provided as well. For receive transfers, one may use
cither EfipRead or FfRecPekt; LiltpRead provides a slightly simpler interface than EiRecPekt.
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These three roulines pm\xdv reliable transport of single packets, hul the user-program must assenm-
ble or disiscmble the file accordingly,

An EFTP file read transter follows the Tollewing general sequence: the BEpChan is ercated using
FERecOpen, the lile is reccived using EfipRead or EMeePekt, and the EApChan is closed using

IfReclnd.

An EFEP file write transter tollows the following general seqgnence: the BEApChan is ereated using
L8 endOpen, the Dile is sent vsing EpWeite or FiSendPeke £SemdEnd s used o indicate thit the
el of file has been reached. and the EEPpChin is closed using F/SendClose.

DETAILS OF ROUTINES

These routines return OK on suceess unless notesd otherwise.

IR ecOpen

R ecOpenS

FiReelekt

EfReckind

FlScndOpcn

LiSendOpenS

LfSendPekt

EfSendbnd

Tth Edition

This opens an EFTP clumnel in preparaiion tor receiving a lile; the
Sender Port structure 5 used o indicite the address of the desired sender.
I this has both net and host fivkds set o ceroy then the fiest incoming file
will be received, idependent of the xcmling host, The timeont parameter is
the channel timeont in seconds: i Danap is troe, then bytes will be taken
from the net swapped frome Notwork Standacd byte order it EltpRead is
used. (See hyeorder®)). This roitine can et NOCHAN  or
NOROULS, '

This is exactly the same as EIRecOpen. except that it allows you Lo specify
the socket to receive on (otherwise, the standard EFTP socketis used.)
This routine is used 1o received a packet Fromethe et The retarned buller
can be ap o MANPUPDATALEN bytes long: the feagth is retarned in
huflen.  Byte-order considerations e ignored. FEITP_ENDOFIE s
returned  upon sueesstully recciving the end of the file. The possible
failure codes are 'I.\ll’.()ll'l', FETP.RESTART, HE1P_OUTOESYNCI,
EEFTE FRIROR, or EFTP_ABORTE. On FETP_ABORT, the global [/i-
plirrd s will uml.zin A human-readable error miessage, and the global
integer KipAboriCode will contain the protocol-detined abort code. An
EFTP RESTART micans that the packet just reecived is really the fisst of
the file, which is being retransmitted: the caller of this routine should
move the returned budler to the approperiate place and reset its various
pointers.

This releases resources used in a completed BETP pead. U returns
EEFTP_ERROR i the EfpChan wasa’t open for recciving,

This routine is used to create an EfipChan for sending, a file. 'the Dest
Port structure is the address o which the file will be sent; the timeout and
hswap paramcters are as deseribed before. On failure, NOCHAN and

-NOROUTE can be returned.

This is exactly the same as EfSendOpen, except that it allows you to

specify the socket to send to (otherwise, the standard BIFUP socket is

used.)

This routine is used to send a dita packet; the maximum data length that

it will send is EIFTP_MAC_PACKET bytes. On failure, it can return

TIMEOUT, EFIP_BADACK, EFI'P_ERROR, or EIFTP_ABORT: upon

an EFTP_ABORT, EftplinMsg and ERipAbortCode are set as described

belore, ‘

This is used to indicate to the receiver that the end of file has been
reached. No data is sent. "The possible returns are the smmne as with
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MNAME

enarp) enltherbpuparp, ennoarp - Address Resolution Protocat (ARP) routines
SYNOPSIS

4 include <pup/puptib.hd>

# inchude <pup/pupstatus.hd>

en Hmhpupaipd Pupl fost, Dardvarei lost, fid, deyparas)
Host =Pupliost;

char s Thardwaretlost;

int fuk;

union Dy Pavanns «devparams;

ennoarp{ Pupl iost, Hardwarcellost, fid, devparams)

e files .. -lpup
DESCRIPFION

These routines provide a varicty of Address Resolution Protocols CARDPS) for use on othernets. An

ARP s used when the tormats of the soflware host address and the hardware host address are so

ditterent that there is no simple mapping botveen thent.

Enltoabpuparp is used tor vesolving Pup addresses on the Hhinb cthernet. Fanoarp is used when

there iy a simple mapping: that is, when haedware addresses are 8-bit values, e, on the 3mb cther-

net et _ . :

The parameters to a2l rowtines in s group are the same, so that they can be used by generic code,

Pupllost and HerdwareHose aee the addresses of bulters for Papoand hardvware adidresses, respec-

tivelv. Fid is the Unix tile id on which the ethernet device is open (these routines may only be

uscd with an dlrcads -open deviee) Devparams is the address of o deviee parameters structure
returned by eropem(V),

These routines provide three related operations:

What's my Pup Host Number? 8 HardwareHose is NULE then the ARP rostine returns the local
Pup host number in Pupliost,

Pup Host to Hovdware Host Given o Pup host number in the butler retered to by Puplios,
returns the assoctate hardware host address in the Hardwarellost
buter, (HardwareHost must be non-NULL)

LEwdware Broadeast Address As above: i the butfer refered to by Puptlost is zero, returns the
hardware broadeast address.

AUTHOR

Jell Mogul
SEE ALSO

cnopentd), REFCE20 for a more flexible ARP,
DIAGNOSTICS

Returns OK if it worked, or ARPFAH.URE if it didn’t
BUGS -
It would be nice if there were a reverse mapping function (Harware host number to Pup host
number).

Enttmbpuperp is not yet implemented!
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EiSendClose

LitpRead

PipWrite

SEE ALSO
cfpth. puppor(9)

UNIX Programmer’s Manual EIFIP(9)

1fSendPekt,

This releases resources used ina completed BEFTP write. 1t returns
ERTP_ERROR i the EftpChan wasn't open lor sending,

This is used to read a packel from the net, but it has a cicaner interface
than EIRecPekt. The parameter buflen is used te indicate the maximum
allowable size of the returned butYer; rhuflen i used to retirn the nuimber
of bytes read (there s no indication of truncated buflerst)  Ai end of file,
EEFTP_ENDOFEH L s returped. Possible failure codes are TIMEOUT,
FETP_OUTORSYNCH. and  EFIP_ERROR. which  are fatal,
FITTP.ADORT. which is fatal but which returns information in Bt
plredsg and BlipAbortCode. Finally it BERTPWATE is returned, the
transfer has failed but may e restaried after waiting for a period given (in
seconds) by the global LyipWaiilime,

This routine writes a buller of arbitrary dength over an FFTP channel, It
can be catted more than once: the final call st be followed by a call o
FiISendbnd. The possible failure returns are TINTEOUT. EITP_ERROR,
EETEABORT, BETP_WALE, and BFVP,RESTART. ITEFTP ABORT
is returned, appropriate information is available in Biplredsg and EApA-
bortCode. I EFTP_WATT is returned. the caller should wait tor several
scconds, then start from scratch, I EFTP_RESTART is returned, the
caller should restart from seratch hut does not have (o wail,

Note that the eftp command does not use this implementation of EFTP.

DIAGNOSTICS

The possible values Tor EftpAbortCode are:

IPA ENTSENDER

|

PA RECBUSY

APA_LONGWALT
TTPA_NMEDWAIT

|
|
I
1
1
l
I
EFTPA_SUSPREQ

i
i

]

|
FTTPA_MISC
I

i

s

BUGS

Lxternal Sender Abort

TPA EXTRECEIVER  External Recciver Abort

Receiver Busy Abort

TPA_OUTOESYNCH  Out of Synch Abort

Mise Abort

Long Wait Abort
Mcdium Wait Abort
Suspend Request Abort

A routine to send an EfipAbort is needed.

LEfpRead might be redone o handle packet assembly,

A function is needed to determine the actual sender of a file if the Sender was not specified when

calling EMRecOpen.

It should be casier to override the assumption that the EIFTP reeciver is always on socket 020; this
would be usclul for bootstrap loaders. ’
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NAME

(enctlilter) ensctfilt, efinit, efivdinsert, ellginsert, cichinsert, ¢FAND -~ build cthernet [ijters
SYNOPSIS

Ainclade <pup/puplib.hd

J melude <pup/pupstatus.hd

ensetfil{lid, enfilt)
int fid;
strict enctfilter xenfilt;

clinit{deyparams, eafiit, priority, packettype)
union DevParams =devparams;

unsigired char priority;

unsigned short packettype;

efdinsert{deyvparams, enfilt, offset, value)
int offset;
unsigited short value;

efleinsert{devparams, enfilt, oflset, value)
unsigned fong value;

efchinsert{devparams, enfiit, offset, value)
unsigned char value;

cfAND{enfilt)

ce files ... -lpup

DESCRIPTION
This is a collection of routines to make building, ethernet packet lilters (see ener(-1)) relatively pain-
less.
cusedfil akes an enctlifter structure and makes it the applicable filter for the ethernet device open
on Jid, using device parameters devparams, both of which should have been obtained from eno-
pen(9). ‘
Lyinir takes an encetfilter structure and initializes it to an empty filter, with the given priority. (The
filter is “empty”™ except that it specifies which packervpe is 10 be aceepted. IF packettype is zevo,
then all packet types will be accepted.)
Efwdinsert, eflginsert, and efchinsert add cquality tests for unsigned shorts, Tongs, and chars to a
fitter. 'The offser parameter is in units of bytes, starting from the data part of an cthernet packet, I
you want to filter on cthernet packet header fields, you must use a negative ollset,
LAND adds a logical conjunction operation o the filter; i you put n tlerms into a filter, you
should put s — 7 ANDs in aflerwards (o result in one boolean value for the lot of them,
Filters have maximum sizes; the current maximum is big cnough for sane uscrs, and the bigger the
filter, the slower things go.

AUTHORS
Jell Mogul

SEE ALSO :
enopen(9), pupsetfitter(9), pupsetdfili(9), encw(4)
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DIAGNOSTICS
Potorns OK it things work, Retuins FHTERTOOBIG if the next operation would make the filter
structue overflow,

BUGS
TUmight be nice to have other Jogical operatons available,

Tth 1idition }2
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NAME
enflush — flush an cthernet input file

SYNOPSIS
#include <pup/pupstatus.hd>

enflush{fid)
it fid;

cc files ... -lpup

DESCRIPTION
Enflush is used to remove any packets that may be available 1o be read [rom the quene for an cth-
crnet minor device. The argument should he a Unix file id of an ethernet device.
To avoid an infinite loop, the filter set for the cthernet device should reject all packets, so that no
new packets arrive while the gueue is being flushed. The filter that is set when an ethernet device
is opened is such a filter.,
The enflush routine sets the timeout delay for the ethernet device so that it returns immediately if
no input is available: the routine docs ot restore the previous timeout delay. "This may be con-
sidered @ bug by somg, although this routine is usually called just once, right after the file is
opencd.

AUTHOR
Jell Mogul

Sk ALSO
cnopen(9), enctfilter(9)

IAGNOSTICS . :
None; this routine always returns OK.
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NAME

engethost — determine Pup host number of cthernet interface
SYNOPSIS

engethost({fid, ARP)

int fid;

in (*ARPX):

ce files ... ~lpup

DESCRIPTION
Enzethost is passed the Unix file id Gas retrned by cnopes(9)), of an cthernet file, and a pointer to
the appropriate address resotution protocol tARP) routine (see caarp(h), and returns the Pup host
nuber of the local machine, as found on the cthernet interface which is open on the given file id.
Naote that any given machine may he connected o several networks, and may have different host
nuinbers on each network.,

AUTHORS
John Scamons, Jelt Mogul, Dan Kolkowitz

SEE ALSO
enapen(9)
BUGS
This is a nasty layer-crossing. We could use a routine to relurn the actual hardware address of the
interface, simpler to use than the ENTOCDENVT ioctl (see enei(4).) ’
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NAME e
cnopen = open an cthernet file
SYNOPSIS

# include <pup/puplib.hd>

cnopen{deviame, devparams)
char *devaame;
union DevParams *deyparams;

ce files ... -lpup
DESCRIPTION o o L .

Inopen attempts to open one of the cthernet minor devices available on the specilied interface.
Eg.. it deviramie is "/dev/enctA”, then it will try to open "/dev/enctA0”, "/dev/enctAl”, ete. 1t
then sets a packet filter (see ened(4) ) Tor the device which ignores all packets, fushes any pending
input packets, and returns the Unix file id of the ethernet device. 1t also returns a device parame-
ters structure in devpaiams, for use with other Pup library routines at this level, "The device param-
cters include such things as hardware address formats, addresses, maximum packet size, cte.

N

‘I'here is no corresponding enclose routine; use the normal ¢lose(2) system call,
AUTHORS
John Scamons, Jeff Mogul

SEE ALSO
close(9), encu(d)

DIAGNOSTICS,
Returns == 1 i no cthernet minor devices are free.
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NAME,

cnread — read a packet from an cthernet file
SYNOPSIS

# mclude <pup/puplib.hd

# clude <pup/puppacket.hd

# iclude <puep/pupstatus.hd

enread{fid, devparams, packet, fitter, timeout)
int Hd; :

union DevPamss *devparams;

steuct EaPacket spacket;

stract encthibter *filter;

int timeout;

enveadquick{iid, devparmms, packet)

cc files ... -lpup

DESCRIPTION
Enread is used to read one packet rom an ethemct minor device. 'Fhe fild parameter is the Unix
tile id of the device W read from, devparams s the device paraicters structure returned by eno-
pen€Y, filrer is an cthernet packet filter (soe enef4) ) to be set for the device, and fimeont is the
time (in clock ticks, 1760 of a sccond) to wait before returning crapy-handed.
Pucket is the address of the Pup lickd of o NetPucket siacture where the received packet will be
put. Fhe calfer must allocated space for the entire wetpacket. but must pass the addeess of the data
part of the packet: this makes it possible for the caller to use this routine without knowing how
large the cthernct header is. For example;

struet Neil®acket pbuf;

stats = enrcad€lid, &devparams, &(pbul Pup), &filter, timcout),
It the vadue NULE is passed for the filter address parameter, no new filter is set. "Fhis means that
whatever previousty sct fifter exists will be uscd.
Enreadguick works the same as enread, except that it does not take filter ov timeont paramelters; if
these are abready set, then the cost of passing them can be avoided.
AUTHORS
John Scamons, Jell’ Mogul
SEE ALSO
cnopen(9), cnwrite(9)
MAGNOSTICS ,
Retumns TIMEOQUT if the read fails (for any reason, including such things as file net open, cle),
otherwise returns OK.
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NAME

cnsetbacklog — sct ethernet input queue backlog
SYNOPSIS
' ensethacklog(fid, hacklog)

int fid;

int backlog;

cc Biles ... ~lpup

DESCRIPTION .
Ensctbacklog is used to set the input queue backlog (the maximum number of received packets that
will be queued pending a read) for the ethernet minoi device denoted by the fill parameter,  Back-
log specifies the maximum quene length; i backlog is zero, a default value will De used, and ifit is
higher than the maximum allowable value, the maximum will be used.

AUTHOR
Jeflrey Mogul

TWOALSQ

enopen(9), encu(4)

-~
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NAME

ensignal — cnable or disable sigaal on cthernet packet arrival
SYNGPSIS

#include <sys/signalhd>

ensignal(fid, signum)
int fid;
it signum;

cc files ... -Ipup

DESCRIPTION. : D
Lnsiynal is used to specify a llmx slgnal 0 l)c delivered when a packct arrives for the cthernet

minor device denoted by the fif parameter. Signum is the signal number; it is wise to choose onc
that is otherwise unlikely to occur.
Once the signal has been set it will be delivered each time a packet arrives (even if the packet is
discarded by the ethernet driver because the input queue is Tull) "To dls.nh ¢ the signal, call easig-
nal with a signum of zero. .
The idea is that the calling program has set up a routine to catch the specificd signal and then read
a packet from the cthernet.

AUTHOR
JefTrey Mogul

SEE ALSO
cnope(V), enread(9), pupintV), slﬂnal('i) sigvee(2)

DIAGNOSTICS
None,

BUGS
Writing code to handle signals properly is a black art. [t is far safer to use sefec(2) when possible.
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NAME

chwrite — writc a packet to the cthernet
SYNOPSIS

#include <pup/puplib.h>

# include <pup/puppacket.hd

#include <pup/pupstatus.h>

cnwrite(DstHost, Ptype, fid, devparams, packet, len)
char *Dstllost;

unsigned short Ptype;

int fid;

union DevParams =devparams;

struct FnPacket *packet;

int len;

cc files ... ~lpup

DESCRIPTION
Fuwrite is used to write a packet onto the -cthernet. "The buffer refered to by Dstllost is the
hardware address of the immediaie destination host; Prpe is the Ethernet packet type (nof the Pup
packet type) to be.inserted into the packet; fid is the Unix file id of the cithernet device and
devparams the device parancters structure, both returned by enopen(9).

Puacket is the address of the Pup fie va NetPacker structure where the encapsulated data has
been put. The caller must allocated - for the entire netpacket, but must pass the address of the
data part of the packet: enwrite wili sruct the ethernet header. 'This makes it possible for the

caller to use this routine without know.  how large the cthernet header is. For example:
struct Newlacket pbuf;

status = cnwrite(&Dst ost, fid, &devparams, &(phuf.Pup), length);
Lenis the Tength of the encapsulated part of the packet, i.c., not including the cthernet header. "T'he
length of the encapsulated packet shonld be an even number., :
AUTHORS
John Scamons, Jell Mogul, Dan Kolkowitz
SEE ALSO
enrcad(9), enopen(9)
DIAGNOSTICS
11 the devparams structure is invalid, returns PCNOTOPEN (a poor choice of codes). Otherwise,
always returns OK,
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NAME.

SYNOPSIS
' A inctude <pup/puplib.h>

UNIX Progranmner’s Manual ’ MADIYFONAML(Y)

maddtomme - transtide a Pup Port address to a name

# include <pup/pupeonstants.hd>
# include <pup/pupstatus.h>

maddtoname{iemPortname)
struct Post *RemPort;
char  *name;

ce liles ... ~lpup

DESCRIPTION ¢

Moiddtomame is vsed o translate a Pup Net/Host/Socket identilier G Post) into acstring, name. 'TUhis
is done by making a request to the MiseServices server on the Tocal net (the gequest is broadeast to
all hosts.)

tThe input parameter is a Port, which includes the net number, the host number, and the socket
nutaber of the desired name, Any of these can be zero, and the mme server will interpret this as it
pleases. Fhe returned string s of the form “HostName 4 SocketNwme”, or just “HostName™ i the
secketis zeto., Fhe vidue OK is returned on a successil tanskion,

AUTHOR

L SEE ALSO

Jetrey Mogul

ml'.rnkup(‘))w

DIAGNOSTICS

BUGS

There are several possible error returns:
NOCHAN means that no Pup channel was available,
TIMEOUT means that the server did not respond within a reasonable timeout period.

NOTFOUND indicates the specilied Net/Host/Socket was not found. Fhe returned string name
contains a human-rcadable crror message.

The function assumes that the server host is one which is on the tocal network, and that it is accept-
ing broadcast packets. Both assumptions are reasonable.
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NAME

mattributes — get Pup Network Dicectory entry attributes for an address
SYNOPSIS

Ztinclude <pup/puplih.hd

A include <pup/pupconstants.hd

A include <pup/pupstatus.hd

mattributes{ RemPortattributes)
struct Port *RemPort;
char =atiributes;

¢¢ files ... -lpup
DESCRIPTION

Muaittributes is used to get the “attributes”™ associated with the network directory entry for a Pup
Net/Host/Socket identifier (a Por) into a string atribwtes. This is done by making a request to the
MiseServices server on the local net (the request is broadeast to all hosts.)

The input parameter is a Port, which includes the net number, the host number, and the socket
number of the desired site. Any of these can be zero, and the name scrver will interpret this as it
pleases. (However, this is most likely to succeed il the Port denotes a specific host.) 'The returned
string is of the form

AttributeName: AttributeValue [ AuributeName: AtibuteValue .. |

That is, it gives the name and value of one or more attiibutes for the specified host. (Actually, if
there are no attributes, the string will be cmpty.) 'The most likely -attributes are “Location™ and
“Owner™. Thus, this can be used to find the supposed location of a host.
OK is returned if the call is successtul,

AUTHOR
Jefrey Mogul

SEL ALSO
mlookup(), maddtoname(V)

DIAGNOSTICS
There are several possible error returns:

NOCIHAN means that no Pup channel was availabie,
TIMEOUT means that the server did not respond within a reasonable timeout period.

NOTIOUND indicates the specilicd Net/Host/Socket was not found. The returned string attris
butes contains a human-readable ceror message.

BUGS .
This protocol is peculiar to Stanford,
It is also preity dumb: there is no convention for delimiting attributes, and there is no way of
guarantecing that any given attribute will be returned.  Also, if the list of atlributes won't fit in a
packet, things will probably not work well.

PROTOCOL,
For lack of a better place, the protocol is documented here.
Request Format The Puptype is ATTRIBUTESREQ (0310) and the data portion
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is the Port,
Reply Format The Puplype is ATTRIBUTESREP (0311) and the data portion
' is the attribute string. - Errors are indicated by PupType 1.OOK-
UPERR (Name Fookup Error), with a human-readable explana-
tion string in the data portion,
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MBOOTDIR(Y) UNIX Programmer’s Manual MBOOTDIR(9)

NAME
mbootdir — get a boot file directory from a boot scrver

SYNOPSIS

' #include <pup/puplib.hd>
#include <pup/pupconstants.hd>
#iuclude <pup/pupstatus.hd>

mbootdir{ScrverPort, hulfer, buflen)
struct Port *Serverort;

char *bufller;

int =huflen

cc files ... -lpup

DESCRIPTHIN
Mbootdir is used to request (from the boot lile server whose address is in ServerPort) a list of the
availble boot files. What is returned is a butler full of eotrics that may be larger than the maxinum
size of a puptThelengtho/the the reference parameter buflen. In order to get this (almaost) right, the
routine may take a fair amount of time (on the order of 3 seconds) to get a boot file.
The structure of cach entry in the returned bufler is: a short word giving the "boot file number”,
two shorts giving an Alto format date (low-order word first), and a boot file name in BCPL string
format (see pupstring(9)).
The ScrverPort may be a broadcast address.

AUTHOR
Jeftrey Mogul

SEE ALSO ‘
mbootreq(9), pupstring(9)

DIAGNOSTICS
There are several possible error retuens:

NOCIHAN means that no Pup channel was available.

TIMEOUT means that the server did not respond within a reasonable time.

BUGS
The protocol used involves sending one request packet, then awaiting one or more reply packels.
There seems 10 be no way o get this right short of some hairy timeout hackery, so the routine may
occastonally return a partial directory.  The user should try again if things don’t look right.
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NAME '
mbeolroguest -+ reguest a bootHoad

SYNOPSIS v

#include <pup/puplib.hd>

H include <pup/pupconstants hd
Hinclude <pup/pupstatus )

mhovtreguest{ o, BoolSock, BFNumber)
stiuel Porl *13uP%rt;
uasipned long BootSock;

~ unsigned long BFNumber;

DESCRIP1HON .
N bowgreguest i< wsed to reguest that a boot server, designated by DsrPori, send a file via the Alto
hootstrap protocol, shich b documented cseshere. The BoorSock parameter is sent 1o the server
to indicate sl socket on the locad host is o seceive the oot file. The BFNwmber is sent 1o the
server W indicate e Boot File Number which is requested. : ‘
Oanly one ativaynt is wade, and no ackaowledgement is expected. e bootsrap loader should
retry this function if no e arrives within a reasonable Gmeout. The nonmal retum value is OK.

s 2

AUTHOR :
Jeitrey Muogul

SEE AL SO '
usunbootreg(V)

DIAGNOSTICS. :
NOCHAN s retarmed if no Pup channels arc available.
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NAME
mkissofdcath — send a KissOfcath Pup

SYNOPSIS
#include <pup/puplib.hd>
#include <pup/pupcenstants.hd
Zinclude <pup/pupstatus.hd

mkissofdeath{ DstPort, DPuplD)
struct Poirt *DstPort;
unsigned long DPuplD);
DESCRIPTION
Mkissofdearh is used to send a KissODeath packet o the specified port. “Fhe PuplD) of the packet
is the one specificd by the caller. Only one attemipt is made, and no acknowledgement is expected.
The normal return value is OK.
AUTHOR
Jetfrey Mogul
SEF, ALSO
miscserver(9)
DIAGNOSTICS .
NOCHAN is returned if no Pup channels are available.
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NAMF,

miookup — translate a name to a Pup address

SYNOPSIS

/t include <pup/puplib.hd>
Atinclude <pup/pupconstants.hd
#include <pup/pupstatus.hd

mlookup(name, RetPort)
char - *name;

struet Port *RetPort;

cce files ... -lpup

DESCRIPTION

Mookup is used to transkate a string nane into a Pup Net/Host/Socket identificr. "This is done by
making a request to the MiseServices server on the Tocal net (the request is broadeast to all hosts.)
The input parameter is a string which is to be translated into o numeric ideatificr. 1t can cither be
ol the form “HostName + SocketName™, or of the form “HostName™, in which case the returned
socket will be zero, “The output paraineter is the Port address of the named entity. This is passed
back to the catler, so the actual parameter is an address, The function value OK s returned on a
suceesstul lookup. :

AUTHOR

Jeltrey Mogul & John Scamons

SER ALSO

maddtoname(W). port(9), puperrmsg(9)

DIAGNOSTICS

BUGS

Tth Edition

There are several possible error returns:
NOQCHAN mcans that no Pup channel was available.
TIMEOUT means (hat the server did not respond within a reasonable time,

NOTFOUND indicates the “specified name was not found.  The (global) returned  string
PuplirrMsg contains a human-rcadable crror message.

The function assumes that the server host is one which is on the local network, and that it is accept-
ing broadeast packets. Both assumptions are reasonable,

When wranslating an octal host number of the form "300", the function returns 04300760, This
is intaitively right, but wrong according to Xerox software, - (On the other hand, it parses
SO 300" as "0 4 507 3007 i.e., the assumption is that #°s appear starting on the right.)
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mmailcheck — find out it a user has new mail at a Pup host

SYNOPSIS :

DESCRIPTION

#include <pup/puplib.hd>
# include <pup/pupconstants.h>
#include <pup/pupstaius.hd

mmailcheck(RemPort, UserName, message)
struct Port *RemPort;

char  *UserName;

char  *message;

. . PR e e s
' . . . [

Mmuailcheck is used 1o find out if a given user has new (unread) mail waiting at a given host. This
is done by making a MailCheck vequest to the MiseServices server at the specificd  host.
(Specitically, a “Laurel-style Mail Check Reguest”™ is made.)

The input parameters are the address of the host (the socket field is ignored: mail check requests
are always sent to the MiscServices socket) and the username (actually, mailbox name) UserName,
The host and net numbers can be zero, and the request will be broadeast to all hosts — only the
first answer will be réturned. The following non-error return codes are possible:

NEWMAIL indicates that new mail exists; there may be a human-readable explanation in mes-
sage. '

NONEWMALL indicates that no new mail exists; a human-readable explanation is in message. '

NOSUCHMBOX Clindicates that no mailbox with the given name exists at the host; a
“human-readable explimation is in message.

The parameter RemPort is passed by refevence to allow mmaileheck to return the address of the
host that actually responded, in the case of a broadeast request, The calling _program can then use
maddioname(9) o determine the name of the responding host.

AUTHOR

JefTrey Mogul

SEE ALSO

mlookup(9), maddtoname(9), mailcheck(l)

DIAGNOSTICS

There are several possible crror returns:
NOCIHAN means that no Pup channels were avaiable.
TIMEOUT means that the server did not respond within a reasonable period.
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NAME

msestvreq — make a MiscServices request
SYNOPSIS

#include <pup/puplib.hd>

Zinclude <pup/pupconstants.hd

#inchude <pup/pupstatus.hd>

msesevreg( RemPort, InBuf; InBufl.cn, OutBuf, OutBufl.en, RegType, Timeout)
struct Port *RemlPort;

char *InBuf;

int InBufl.en;

char *QutBuf;

int *QutBufl.cn;

unsigned char ReqUype;

int Timeout; »

ce files ... -lpup

l)l‘ia( RIPTION
Msesrvreq is a routine meant to be the core ol most requests to a Miscellancous Services server.
The caller sets up a bulter o send to the server, described by InBuf and InBufl.en. and a Port
structure ( RemPort) that gives the host/net address of the server to use (using the address 040 #
will cause. the request to be broadeast on the locid net) The caller also passes (in-RegType) the Pup

Type of the request (e.g., MAILCHECK, NTIMERFEQ, cte.), and the number ul \Lu)lld\ to wait
before timeout.

“The function rcun"n§ the Pup Type of the reply reeeived, and uses (h/lliuj'tn store lhci‘cﬁfy lmﬂ'cr;
and OutBufl.en o store the length of the reply butfer. The true host/net address of the responding
server is returned in RemPort. '

AU rHoRrs
John Seamons, lcll Mogul

SSEE ALSO
puppm((‘))

DIAGNOSTICS
Returns TIMEOUT if the request timed out; returns NOCHAN if there were no available Pup
channels.

BUGS ;
The manner of signalling crror on return suceeeds only because TIMEOQUT and NOCHAN are dis-
tinct froim the possible MiscServices Pup types. ‘This is a lousy way to code (sorry.)
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NAME

mscadumsg — send a message to onc or all users at a Pup host
SYNOPSIS

# includs <pup/puplih.hd>
# include <pup/pupconstants.hd>
# include <pup/pupstatus.hd>

msendumsg{SenderName, ReceiverName, message, RemPort);
char  *SenderName;

char  *ReceiverName;

char  *message;

stract Port *RemPort;

cc files ... -Ipup

DESCRIPTION

Msendumsg is used o send a short message (no more than 500 characters) o a user, or all users,
fogzed in at a host on a Pup network. ‘The remote host must be running the Stanford MiscServices
scrver.,

T'he protocol is a connectionless one (one packet per message), so only as many bytes as will fit into
onc Pup packet may be sent. The message is sent with a Pup type ol SENDUMSG; the Pup Data
portion of the packet contains the single null-terminated string
“SenderName:ReceiverName:message™; the message has new-lines embedded. I the Recceiver-
Name ficld is ", then the server at the receiving host delivers the message o all logged-in users.
The address of the receiving host:is designated by Remiport, The value SENDUACK is returned if
the remote host reccived and delivered the méssage. 11 the host address is zero, then all hosts will
receive the message; the function will only keep retrying undil it reecives one response, so delivery
is only “guaranteed™ to one host. (Actually, it is not guaranteed at all.)

AUTHOR

Jeffrey Mogul

SEL ALSO

miscserver(9), send(1)

DIAGNOSTICS

BUGS

Tth Lidition

There arce several possible error returns:
NOCHAN means that no Pup channcel was available,
TIMEQUT means that the server did not respond within a reasonable period.

SENDUERR  means that the remote host responded but did not aceept the message, cither
because the user was not logged in, or because the host did not grant permission.

The protocol used is peculiar to the Stanford implementation of Pup.
The message may be delivered more than once (there is a race in the timeout logic.)

I haven’t implemented this one yet.
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NAMF

msunbootreq — request a boot-load
SYNOPSIS

Jinclude <pup/puplib.hd>

JHinclude <pup/pupconstants.hd

# include <pup/pupstatus.hd

~msunhootreq{DstPort, BootSock, BFNumber, B¥Name)
struct Port +DstPort;
unsigned long BootSock;
unsigned lone, B Number;
char *BFName; o

cc files ... ~lpup
DESCRIPTION C
Msunbootreq is used o request that a boot server, designated by DsiPort, send a file via the Sun
bootstrap protocol, which is documented in Zusr/sun/doc/sunboot/SunBoot.press. ‘The BootSock
parameter is sent to the server 1o indicate what socket on the local host is to reccive the boot file.
The BENumber is sent to the server to indicate the Boot 1File Number which is requested. How-
ever, if the BIName parameter points 10 a non-null string, then the boot server will ignore the
number given, and return the named file (the name must be meaningful to the server’s host.)
Only one attempt is made, and no acknowledgeinent is expected. The bootstrap loader should
~retry this function if no file arrives within a‘reasonable timeout. "The normal return value is OK.
AUTHOR ,
Jeflrey Mogul
SEF ALSO
mbootrequest(Y)
DIAGNOSTICS
NOCHAN is rcturned if no Pup chanacls arc available.,
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NAME
nitimecheck — get time from a Pup scrver

SYNOPSIS
Ztinclude <pup/puplib.hd
# include <pup/pupconstants.hd>
# ieclude <pup/pupstatus.h>
mtimecheck( TimePort, GMTime)
struct Port ¥ TimePort;
long  *GMTime;
cc files ... -lpup

DESCRIPTION .
AMiimecheck is used to find out what time a host thinks it is. This is done by makivg a TimeCheck
request 10 the MiseServices server at the specified host. (Specifically, a “New Standard Allo-style
Time Cheek Reqguest™ is made.)
The input parameter (passed by reference) is the Port address of the remote host. C1he socket ficld
is ignored; time check requests are always directed o the MiscServices socket) The host and net
numbers can be zero, and the request will be broadeast to all hosts — only the first answer will be
returned. In any case, the Port structure pointed w by the parameter will be set to the actual Port
address of the responding server. ‘T'hie time returned in GMTime is the number of scconds since
midnight, January 1, 1901, Greenwich Mcan Time (GM'F). Note that this is different from the
Unix base for time, which is midnight, January 1, 1970, The function returns the value OK if all
goes well, ‘

AUTHOR

Jeftrey Mogul

SEE ALSO

miscserver(9), timecheck(Im), timeconvert(9)

DIAGNOSTICS

BUGS

There are several possible error returns:
NOCHAN means that no Pup channels were available,

TIMEOUT means that the server did not respond within a reasonable period.

The MiscServices servers which properly implement this service return a few more words, indicat-
ing things like the local timezone and the local period when Daylight Savings 'Time should be in
cffect. Miimecheck does not return these uscelul tdbits; Unix has essentially equivalent mechanisms
anyway. ~ ‘
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NAME

pupchan -~ diala structure deseribing a Pup channel
SYNOPSIS

# nclude <pup/puplib.hd
DESCRIPTION

A LupChan is a data structure which is used to deseribe a Pap channel. over which Pup-based com-
nutication may low, The oaly operations a user should eser do ona PupChan are (1) define
space for it {e.g., struct PupChan mychan?), and €2) pass its address to the routines in the Pup pack-
age (e, pupclosel&mychan): ) Any other reference w a PupChan is forbidden. PupChans, once
opeacd, should not be deallocated untit they ase closed.

AUTHORS :
John Scamons, Jefl Mogul, Dan Kolkowitz

SEE ALSO
pupepen(), pupclose()), pupsetunode9), ete.

BUGS
N enforcement mechanism exists to keep foolish programmers from abusing PupChans.
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NAME
pupclose — close a pup channel
SYNOPSIS
# include <pup/puplih.hd>
#include <pup/pupstatus.hd

pupclose(Pchan)
struct PPupChan «Pchan;

ce files ... -lpup
- DVSCRIPTION . _ . S
Pupclose is used o close a Pup channel opened by pupopen(®).
AUTHORS
John Scamons, Jeft Mogut, Din Kolkowitz
SEE ALSO
pupopeily)
DIAGNOSTICS
Normally, the return- value is OK. However, if you try to close a Pup Channel that was not really
open, you (probably) will get PONOTOPEN.,

H
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NAMLE .
Apupdescrip) pupindescrip, pupoutdeserip, puplidiochan — access mapping between PupChans and
fids ‘ '
“SYNOPSES

pupindeserip(pelian)
struct PupChan 4 pehan

pupoutdescrip{pehan)

struet PupChan *puplidtochan(tid)
it fid;

ce tiles .. ~lpup

PDESCREYFHON .
For cach open PupClhan’ Cas. returned by pupopent9)). there is one or mere Linix file deseriptor
Clid Ty assockdeek. B progrm ases the sefecd) system call i conjunction with Pup, it may need
o find out what the assockuted tid is for a PupChan, pupimdeserip retiens the fid associated with
input o the speciticd PupChan. Pupoutdeserip is provided for completeness, but is probably not
usctul.
The typical use of the file deseriptor is to create a nuwk for use with sefect.
Alserimpogtant for users' of sefece with multiple fite deseriptors {the usual case) is way to get at the
inverse puapping: once you know that mput is powding o o given Gd, pupfidioehan retins
peinter to the PupChan for which the fid is open, ' ~
For example, : :
fong, sehmask = @ /% assuming no more tha 32 fids */

pupopef&pehan, skesocket, Dst):
selmask = (H<pupindescript&pehan));

.

readtds = schmask;

selectf 32, &readlds, O, 0, O);

tor G = O readbds; i+ + ) {
it (Creirdfds & €K = = 0) continue;
readfils &= (1 << i)
chanp = pupfidtochandi);
pupreadichanp, ...);

AUTHOR
Jelf Mogul
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SEE ALSO '
pupopen(9), sclec(2), puplisten(9)
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NAME

PuplbirrMsg — human-rcadable error message from Pup package roulines
SYNOPSIS

A include <pup/puplib.hd>

cc liles ... -lpup
DESCRIPTION
Puplimrdlse is a globally delined character string that is used o hold human-readable error mes-
sages from reutines in the Pup package. 1tis Tor convenienee only.,
AUTHORS
' Jeif Mogul: o Pt

BUGS
The maximum size ol the error message is (IMANPUPDATATEN ~ 1) bytes.
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NAME
pupgethost, pupgetnet — get host, net numbers of local end of pup channcl

SYNOPSIS
pupgethost(pchan)
struct PupChan #pchan;

pupeetnet{pchan)

cc files ... -Ipup

DESCRIPTION
Pupgethost is passed a PupChan (as returned by pupopen(9)), and reteens the host number of the
local machine, with respect to the network over which the channel is communicating,
Pupgemner is passed a similar PupChan, and returns the network number of the network over which
the channel is communicating
Note that any given machine may be connected to several networks, and may have different host
numbers on cach netwaork.

AUTHORS
John Scamons, Jefl Mogul, Dan Kolkowitz,

SEE ALSO
pupopen(9), pupgetpor(9)

BUGS
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NAME )

(pupgctport) pupgetsreport, pupgetdstport - get address of local, remote ends of pup channel
SYNOPSIS .
' pupgetsreport{pchan, prl)
struct PupChan #pchan;
struct Port *prt;

pupzetdstport{pchan, prt)

ce files ... -Ipup

DESCRIPTION _ ' . )
Pupzetsreport is passed a PupChan (as returned by pupopen(9)), and returns the Pup port address
(ner # host# socket) of the ocal end of the specificd Pup channel. Pupgetdsiport returns the address
of the remote end.

AUTHOR
Telr Mogul

SEF ALSQO
pupopen(9), pupgethosi(9)
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NAME,

pupint, pupnoint — cnable or disable interrupts for reecived Pup Packets
SYNOPSIS

Zinclude <pup/puplib.hd>

pupint{I*chan, signum, routine, uscrarg)
struct Pup('han *Pchan;

int signum;

void (xroutine)();

char *uscrarg;

pupnoint{I>chan)

cc files ... —Ipup —ljobhs

DESCRIPTION

Pupint is used to enable the delivery of an interrupt to the user process when a packet arrives on
the given Pup channel. "This is used to avoid blocking on Pup reception, which is a problem in a
duplex environment,

This call, by its natare, is currently Unix-dependent. The parameter sigmen is the number of a
Unix signal which may be used in the process of delivering the interrupt. 1t is not a good idea o
chosc this number blindly: for cxample, Unix does not allow a pracess to catch SIGKTLL. A par-
ticular signal should not he used elsewhere in the program, nor is it wise to use the same signal for
two -ditlferent Pup channels, since the signal number is what enables the code to differentiate
between interrupts Trom different chanaels (unless you use a sefeer(2).) '

When a packet arrives, the specified routine is invoked as i it were called with
routine{Pchan, userarg);

This allows (he interrupt service routine to know which Pup channel is involved. The userarg
parameter can provide additional information: it could point o a data stracture of some sort.
I the same routine s specitied for more than one Pup channel, it shoukd be written re-entrantly.
However, it will not be called re-entrantly for more thian one packet on any single Pup channcl,
Pupnoint may be used to disable interrupts on a given Pup channel. '
One warning: the interrupt is triggered by the arvival of a packet for the specified channel; how-
cver, it is delivered before it has been determined if the packet’s checksum is good. Therefore, if
you have set PCM__RCHECKSUM (using pupsemmode)), you will block it the received packet had
a bad checksum and you call pupread(9). This can be woided by setting, PCM_IGNBADCKS; in
this case, the caller of pupread will have (o check the return status and throw away damaged pack-
Cls.

SEX ALSO .
signal(3), sigvec(2) for symbolic definitions ol signals, so that you will know which ol them to
avoid.

AUTHOR
Jeffrey Mogul

DIAGNOSTICS
None. Tlowever, if a signal number out of the range of legal Unix signals is specified, nothing is
done.
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BUGS ,
This is highly Unix-dependent: the Pup-level implementation should not be in terms ol signals at
all. However, since the underlving implementation (i.c., the Unix ethernet driver) uses signals, it is
important o be able W specify what signals are used. Otherwise, an "automatic™ choice of signal
assignments might conflict with a user programs’s used of one the limited set of Unix signals.
Lxpect that the signal argument will be obsoleted in the future.

The wise programner will prefer to use sefect(2); see pupdescrip(Y) for hints on how to do this.
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NAME

SYNOPSIS

puplisten, puplistenall — open Pup channcls on all connccted networks

#include <pup/puplib.h>
# include <pup/pupstatus.hd

puplisten{action, LocalSocket)
int (*action)();
unsigned long LocalSocket;

puplistenall(action, LocalSocket)

cc files ... -lpup

DESCRIPTION

Puplisten is used to open a Pup channel (see pupchan(9)) on cach of the networks to which the
local machine is connected.  His much like pupopen(9), but it docs not take a destination
specification, and instcad of returning a single PupChan to the caller. it instcad calls (he wction
function, passing the open PupChans o it. Le., the acrion function should be declared

action{pchan)

struct PupChan *pchan;

Action will be called one or more times, and should do all of the option-setting, that is usually done
after a pupopen. -Space for the PupChans that puplisten opens is allocated by malloc(3); il they are
cver closed {with pupelose()). they should then be deallocated using fice(3).

Puplistenall is identical o puplisten, except that it opens a veachable network in the Pup internet, 1t
has a very specilic and limited usefulngess.

Puplisten and puplistenall is intended for use in server programs,

AUTIOR

Jei Mogul

SEE ALSO

pupopeid9), pupdescrip(), pupreopen(9)

DIAGNOSTICS

BUGS

Returns QK i it succeeds; otherwise it returns NOCHAN i no channels are available; returns
NOROUTTE if you can’t get there from here: returns ABORT it nmalloe(3) fails,

Even il it returns something other than OK, there may have been some PupChans successlully
open; your code should keep track of this and close/free them if necessary.

Depends upon the patewayinfo server. Wit cannot reach gatewayinfo via 1PC, it will only open a
channel for the default network. This could be fixed, but mostly by duplicating a lot of
yatewayinfo’s code in this routine.

Puplistenall won't work il there are too many Pup networks to have them all open at the same
time.
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NAME ,
(pupmisc) getlong, makelong, getshort, makeshort, getHiWord, gethoWord — miscellancous Pup
rouiines

5YNOPSIS

#tinclude <pup/puplibh.h>

unsipned long getlong(x1)
unsigned long xl;

unsizaed long makelong(xl)

nnsigned short getshort(xs)
unsigned short xs;

vasigned short makeshort(xs)
unsigned short setlliWord(x!)
vasigned short getLoWord(x1)

ce files ... -lpup
DESCRIPTION

Some miscellancous routines for the Pup package. Note that most of these are coded as macros;
you'd better not try to take their addiess or pass them o other functions.

Read [)yle;’()/‘d('r(‘)) hefore reading this.

getlong is the approved way of reading a 32-bit integer from a Pup data bufler or
header.

makelong is the approved way of creating a 32-bit integer to be stored in a Pup data
buticr or header. :

getshort is the approved way of reading a 16-bit integer from a Pup data buffer or
header. '

makeshort is the approved way of creating a 16-bit integer to be stored in a Pup data
bufter or header.

getlliWord returns the most significant 16 bits of a longword as a short integer.

geth.oWord returns the least significant 16 bits of a longword as a short integer.

AUTHIORS

John Scamons, Jefl' Mogul, Dan Kolkowitz, Bill Nowicki

SEE ALSQ
byteorder(9)

BUGS

7th Edition ‘ ' 1



PUPNETTAB(9) UNIX Programmer’s Manual PUPNETTAB(9)

NAME
(pupnettab) sctpupnettab, getpupnettab, endpupncttab -- pup configuration table

SYMNOPSIS
#include <pup/puplib.hd

struct pupnettab xgetpupnettah()
int sctpupnettab()
int endpupaettab()

cc files ... -Ipup

DESCRIPTION .
These routines are used Lo find out the configuration of Pup network interfaces attached to the local
host.

Getpupnettab returns a pointer to an object with the following structure containing the broken-out
ficlds of a linc in the Pup network description file, Zete/ pup/ pupnettab.

struct pupncttab §
char *pnl_devname;
struct  Port pnt_address;

The meanings of the fields are:
pnt_devname a string giving the “base name™ of the interface special file.
pnt_address gives the Pup network and host numbers of the interface (the socket ficld

is zero.) Either of these fields may be zero, to indicate “unknown™.
Gefpupnetiab reads the next line of the file, opening the file if necessary.
Setpupnettah opens and rewinds the file.
Iindpupnetiad closes the file.
FILES
/ete/pup/pupncttab
FILE FORMAT
Comunent tines begin with "4 in first column,  Other lines have

devicename <whitc-space> net # host #
Numbers are in octal. For example,
A Comment line

Jdev/encta  SO/£32T 4

The network number ficld is only imporant for those networks where a gateway is not present
when gatewayinfo starls. To be safe, you should get this right: but getling it wrong won't be a
disaster in most (not all) situations.

The host number ficld is only important for 10mb nctworks, so that pup/Oarpser can know what the
local host number is. '

The order of entries is important; the first entry is the one that will be used by default for name
lookups and the like, and so should refer to the interface that is connected to the network best
populated with server hosts, :
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DIAGNCSTICS
Muit pointer (0) returned on O or fatal error. Syntax crrors on stderr,
BUGS '
All information is contained in a static arca so it must he copied if it is to be saved.
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NAMY
pupopen — open a pup channel

SYNOPSIS
A taclude <pup/puplib.hd
A include <pup/pupstatus.h>

pupopen{Pchan, LocalSocket, Remotelort)
struet PupChan *Pchan;

unsigned long LocalSocket;

struct Port =Remotelort;

co fites ... -lpup
DESCRIPTION

Pupopen is used to open a Pup channel (see pupelian(9)) 1o e used tor further Pup data translers,
The Pehan parameter is the address of a PupChan structure which will hold the state of the chan-
nel; the user is warned against meddling with this data structure, 'The LocalSocket parameler gives
the socket on this host tor the Pup channe® (the routine gets the source host and net address inter-
nally.) ‘The RemaorePort parameter gives the net/host/socket address for the other end of the Pup
channcel; i.c.. the destination of packets sent over the channcl. Pupopen uses this information to
establish routing and 1o chose o transport medivun, A1 Remote Porenet is zero, the underlying rout-
ing code will choose some directly conneciad network: this probably miake sense only for broad-
casts. RemaotePort may not be NULL (this is change from previous implementations,) :

A channel opened with pupopen should be closed with pupelose(9)

AUTIHIORS
John Scamons, Jeli” Mogul, Dan Kolkowity,

SEE ALSO
pupclose(9), puprcad(), pupwrite(V), pupreopen(9)

DIAGNOSTICS
Returns OK it it succeeds: otherwise it returns NOCHAN i no channels are available: returns
NOROUTE if you can’t get there from here.

BUGS

7th Edition 1
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NAME _ ,

poit - a data structure used in the Pup package, with support routines
SYNOPSIS '

#iuclude <pup/puplibhd

#inchude <stdioh

... which defines ...

struct Port { 7 describes HostZ Net# Sockel tuple =/
Host  host;
Net net;

Socket  socket;

i

Porti(3(P1.1°2)
struct Port =1
struct Porl *PP2;

PoriCopy(1’1,P2)
PortPrint{’1)

FPortPrint(out, P1)
FILE ~out;

SPortPrint{huller, 1’1)
char shutler:

Porthecode(out, i’l)

PortPack(UP,PP)
struct Port U,
struct PackedPort PPy

PortUnpack(PP,UP)

cc files ... -lpup

DESCRIPTION .
The Port data structure is used to deline the source or destination of a Pup packet. Note that the
socket Ticld is interpreted as a longword vadue, and that the actual packets may contain this sort of
thing, in a dilferent format. :
There are a variety of miscellancous routines defined for manipulating Port structures; some. are
convenicniees, but some are needed to provide machine-independence.

Porth:Q takes pointers o two Port structures, and returns true (non-zero) ift all
three ficlds of both Ports are cqual,

PortCopy copics the Port structure pointed to by P1 to that pointed (o by P2,

PortPrint - prints (on stdout) the "standard” octal representation of the Port structure

whose addiess is passed. F.g., one might sce 50742004 4™ (the quotes are
not printed) for net == 50, host = 200, socket = 4. Note that no spaces
arc printed. ' :
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I'PortPrint works like PortPrint but uses the specified stream instcad of defaulting: to
stdout,
SPortPrint works like PortPrint but puts its output in the bufler specified instead of

printing it.

Porthecode prints on the specified stream a rendition of the Port, giving the net and
host numbers in octal, but the socket number in a human-readable form if
possible, g, the same example would print as 504 200 /# MiscServices™.

Unfortunately, the Port structure cannot be used inside of Pup packets for two rcasons.  First, the C

compiler throws in a gratuitous short word before the socket field, in an attemipt to be cfficient,

Sccondly, the order of the host and net fields (as well as the word order within the socket ficld)

depends on the byte-ordering convention of the ocal host. Therefore, a stuctuge called a Packed-

Port is defined internally for use within packets; it should be considered o be a six-hyte structure

that must be short-aligned within a packet. 1t should only be manipulated with one of the follow-

ing routines:

PortPack packs the Port structure whose address is UP into the PackedPort structure
whose address is PP,

PortUnpack unpacks the PackedPort structure whose address is PP into the Port struc-
tre whose address is UP,

BUGS ; S ,
The type definitions for Host. Net, and Socket are (all unsigned) char, char, and long, respectively.
This should be made more well-known, .
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NAMLE

(pupprint) PupPrint, PrintlrrorPUPR, PupTypeName - printing routines for Pup

SYNOPSIS

#include <stdio.h>
# include <pup/puplib.h>
A include {pap/pupconstants.hd

PupPrint{out, huffer, length, PrintData)
IFLLE *out;

char *huffer;

int length;

int PrintData;

PrintErrorUP(out, hufler, length)

char *Pup TypeName{puptype, dstsocket, sresocket)
unsigned char puptype;

unsigned long dstsocket;

‘unsigned long sresocket;

cce files ... ~lpup

DESCRIPTION :
' These routines are usclul in debugging Pup programs, aind providing low-level monitoring.

falal

UNIX Programmer™s Manual

PUPPRINT(9)

Pupbrint The bufler (and bufier ength) passed to this routine should be an entire
: Pup packet. A formatted rendition of the Pup will be printed on the
stream speciticd by out. Y PrintPate is non-zero, the entire data segment

of the packet will be printed.

CPrimtirrorPUP The bufler (Gand buller fength) passed to this routine should be the data
portion of an FRRORPUP packet. A formatted rendition of the ErrorPup

will be printed on the strean speciticd by ont.

PuptypeName Tries to figure out a hunmn-readable name for the given Pup type, based
on the specified source and destination sockets. The name is returned in a

static string.

AUTHORS ’ :

Jeflrey Mogul, Bill Nowicki

SEL ALSO

BUGS

p1|;7|)()|‘t(‘):)‘

None of these are perfect,
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pupread -- read a pup packet from a pup channel

SYNOPSIS

Jtinclude <pup/puplib.h>
#include <pup/pupconstants.hd
#include <pup/pupstatus.h>

pupread(Pchan, buf, buflen, Ptype, 1D, DstPort, SrcPort)
struct PupChan *Pchan;

char *bhul’

int *buflen;

unsigned char *Ptype;

unsigned tong =11);

struct Port *DstPort;

struct Port *SrcPort;

cc files ... -lpup

PUPREAD(9)

DESCRIPTION

Pupread is used to read a pup packet from a pup channel (see pupchan(9).) The parameters are:

Pchan

buf

buflen

Ptype
D)

DstPort

SrcPort

AUTHORS

The address of a PupC han structure as initialized by pupopen(v). A -
timeout:and a p: nd\cl filter should already hd\C been set for this Lhmml
using pupse /I/m(uul(‘)) and pupsetfilten(V).

The address of a bufler to reecive the data portion of the Pup packet. 'The
bufler should be Targe enough to hold the largest possible Pup data packet,
which is normally no more than 532 bytes (MAXPUPDA'TALLN). You
should nor expecet that the bytes in the bufler whose indices are greater
than the dength speciticd by buflen are not maoditied by pupread, 1 this
parameter is NULLitis ignored (no datais returned. )

The address of an integer which will reccive the ot wlh (in bytes) of the
data portion of the pup packet. I this paramceter s NULLL iCis ignored
(no datais returnced.)

The address of an unsigned char which will receive the Puptype of the
packet. It this parameter is NULIL | it is ignored (no data is returned.)

The address of an unsigned long which will receive the Pupll) of the
packet. H this parameter is NULLL, it is ignored (no data is returned.)

The address of a Port structure (see por(9)). which will reeeive the host
nutnber, network number, and socket o0 which the pup packet was
addressed. "Fhis is usclul for packets reccived which may need to be distri-
buted among several sockets, and Tor gateway purposes. I this paramceter
is NULL, it is ignored (ho data is returned.)

The address of a Port structure which will reecive the host/net/socket
address of the sender of-the Pup packet. I this parameter is NULL, it is
ignored (no data is returned.) Unless PCM_WANTOSRC is set in the
channel mode for Pehan, pupread will replace a zero network number in
this structure with the number of the network it is recieved on,

John Scamons, JeM Mogul, Dan Kolkowitz
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SEE ALSO ,
pupopen(9), pupclose(V), pupread(9), pord(9), pupchan(9)

BIAGNOSTICS ‘ ‘ ,

' Pupread can return OK i things went right, TIMEOUT i no packet was received during the
channel’s timecout period, and BADCKSUM if the Pup checksum was detected as being bad.
The data locations referenced by the parmmeters will be madified only if (1) the return value is OK,
or (1) the return value is BADCKSUM, and the channel mode for Pehan containg  the
PCM_IGNBADCKS atribute.  This allows programs that would like o receive cven damaged
packets 1o do so. :

BUGS
By e-swapping is problematical.
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NAME

puprcopen — change the destination for a Pup channel
SYNOPSIS

# include <pup/puplib.h>

7 include <pup/pupstatus.hd

papreopen{ Pehan, DstPort)
steuct PupChan =Pchan;
struct Port *DstPort;

ce files ... ~Ipup

I)l' \( Rll’l ION :
Pupreopen is used to change the  destination for an.open Pup channel (see pupchan(9)). The

DstPort parameter gives the new net/host/socket address for the remote end of the Pup channcl.
Pupreopen uses this information to establish routing and to chose a transport meditm,

AUTHORS
Jelt Mogul

SEE ALSO
pupopen(9), puphs(cn(‘))

DIAGNOSTICS
l{xlmnx I’L \()l()l'l N ll Lhu |’up( h n isn't .1|u I(lV opcn or li \l clusu lln (h umd and cannot

from hc.c nlhcm ise, it uuun\ OK.

BUGS

Tth Edition
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NAME

puproute - find a route for a Pup Internet packet

SYNOPSIS

Ainclnde <pup/puplib.hd>
# include <pup/pupconstants.hd
# include <pup/pupstitus.hd>

puprente{DestPort, Viallost, ViaNet, DevName, DevNamel.en)
struet Port «DestPort;

Host *Viallost;

Net #ViaNet;

char *DeyName;

~int DevNamel.en;

ce files ... ~lpup

DESCRIPTION

Pupronte is used o find & route through the Pup internet to the specified destination port
(net/host/socket address). It returns (Gin the reference paramieters Fiallost and FiaNet) the first hop
host address and net that should be used o reach the destination. Fiallost is cither the Pup host
mnber of the destination, if it is on a dirccty-connected newwork, or the Pup host numiber ot the
first gateway along the route. FiaNes is used o determine which directly connected net shoukd be
used. i there are more than one. Af cither Piallost ov ViaNeris NULL itis ignored.

Puproute also returns in the buffer addressed by DeviName the name of the device to be opened
(i.c.. the interface o ViaNeo): DevNamel.cn should be the size of this butler in bytes.

10 DestPortnet is zevo, then puprente witl choose an arbitrary connected network: this is usetul, for
example, when the “destination™ is a nameserver on whatever network is available.

Note that puproute() is normally called only by pupopent9), and should not be seen-at higher levels.

Stls ALSO

pupopen(l), puprouting(9) -

DIAGNOSTICS

Normally returns OK: returns NOROUTE if a route cannot be found.

AUTHOR

BUGS

Jeflrey Maogul € Stanford

There are two versions of this routine; one uses Unix 11C to try to ask the gatewavinfo(9) server for
a route: i this fails, it proceeds to go out over the network to find a gateway. ‘The routing table is
constructed onee (the first time it is needed) and il the fust able reecived from the internct is
deficient, or if the internet connectivity changes during, the lifetime of the process, nasty things may
happen, '
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NAME
puprouting — Pup Internet routing table maintenance routines

SYNOPSIS

' Hinclude <pup/puplib.hd>
#include <pup/pupconstants.h>
Ftinclude <pup/pupstatus.h>
Jinclude <pup/puproute.hd>

InitRouting Table(devname)
char *devname;

UpdateRouting Table(GW1PupData, GWi.en, GWport) - - -
char *GWiPupData;

int GWll.en;

struct Port *GWport;

PurgeRouting Table()
PrintRouting Table()
extern struct PupRouteEntry PupRouting TablefMAXPUPNETS];

cc fites ... -Ipup

DESCRIPEION
The routines deseribed here are used to maintain the table used for determining internet routes for
Pup packets. They are not normally scen by code outside the pup library (except perhaps in gate-
way servers), but they are being described tor posterity’s sake.

A routing table contains entries of type PupRoutelntry, defined in <pup/puproute.hd.

struct PupRoutebntry {

Net TargetNet; /* anet Tor which route is given */

Net GatewayNet; 7+ network number for first gateway */
Host  Gatewayltost; 7+ host number for first gateway */
uchar  HopCount; /% hops to TargetNel */

long  Update'Time; 7+ time this cotry was fast updated =/

Note that the local host is effectively a gateway to its direetly connected networks, those with a
hop-count of zero. I the hop-count is zero, then the proper action is to send packets directly to the
target host; otherwise, they should be sent to Gatewaylost via GatewayNet,
There is a globally defined routing table PupRowting Table.

ROUTINES
‘The routines which maodify an existing, routing table ( UpdateRoutingTable and PurgeRoutingTable)
return true (nonzero) iff a “real change™ is made to the table, one that should be propagated to
other hosts.

InitRoutingTable This is a simple routine which requests a routing table by broad-
casting a "Gateway Information Request”™ and taking the first
reply. "This is not perfect, but it's as good as can be done i we
cannol asynchronously listen for broadeasts. ‘The deviame param-
cter specifies which network interface to use; if multiple interfaces
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UpdateRouting Table

PurgeRouting Table

PrintRouting Table

SEE ALSO

UNIX Prozramimer’s Manual PUPROUTING(9)

exist, this routine can be called in sequence on cach one to create
the most accurate routing table. .

This takes the Pup data buffer from a "Gateway Information
Reply™ Pup, as specificd by GWIPupData and GWILen, and the
Pup source address of this data, GHWporr, and - updates  the
specilicd routing table. The algorithin used is “defined by the
Xcrox memorandum on the Gateway Information Protocol cited
below, B -

This should be calted for a routing table periodically (on the order
of once every 15 scconds or s0). I removes entries that are too
old o he considered valid, also according to the algorithm given
in the Xerox memorandum,

This is used in debugging; it prints the given routing ‘table on
“stdoret in o human-reidable format,

pupopen(9), puproute(9), [l assenKPupd>GatewayInformation. Press

DIAGNOSTICS
None.

AUTHOR
o Jefllrey Mogul @ Stanlord

BUGS

T Edition
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NAME :
pupsetbacklog - sct input qucue backlog for pup channel

SYNOPSIS
#include <pup/puplib.h>

papsetbacklog{’chun,backlog)
struct PupChan *Pchan;
int hacklog;

cce files ... ~lpup
DESCRIPTION
Pupsetbucklop sets the input backlog for the given Pup channel. "The backlog value specifics the
maximum number of packets that will be queuced in the kernel pending a read system call.
I backlog is zevo, o default value will be used, and if it is larger than the maximum alloable value,
the maximum will be used.
AUTHORS
Jefl Mogul
SEE ALSO
pupopen(9)
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NAME : o
pupsetdfilt — sct a defanlt packet filter for a Pup channel
SYNOPSIS .
’ # include <pup/puplihh>
#include <pup/pupconstants.h>
Finclude <pup/pupstatus.h>

pupsetd il Pehan, priority)
struct PupChan *Pchan;
unsigned char priority;

ce files ... -lpup

DESCRIPTION .
Pupseidfilt sets a packet filter for the given Pup channcl. - A packet filter is a mechanism for specify-
ing which packets should be delivered to your Pup chimnel, Pupserdfilt decides, on the basis of the
Pup channel’'s mode, what ficlds of incoming pup packets should be checked for cquality against
given values, and it the packet matches all of the specified vidues, then pupread(9) will deliver it to
you. Otherwise, it will be checked against the packet ilters Tor other Pup channels and processes.
The routine is given the address of a Pup channel structure, and a priodty for the filicr. Higher
pricrity filters will be checked first, in case more than onc filler accepts a packet.
Normally, the filter created will cheek the destination socket ficld of the incoming packet, and if the
chaniel mode (sae pupscunode(9)) docs not include PCM_BROADCAST, the destination host ficld
as well. : o
If you want miore control over the filter, use pupscyfilter(9).

AUTHORS = .

Jeff Mogul

SEE ALSO Co
pupsetlilter(9), pupopen(9)

DIAGNOSTICS
Naormadly, this should return OK. However, it ds possible that it might return FILTERTOOBIG ifF
sonething about the implementation of filters changes drastically. ‘

BUGS
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NAME

pupsctfilter — sct the packet filter for a Pup channel
SYNOPSIS

#include <pu:./puplib.hd>

Hinclude <puap/pupconstants,hd

#include <pup/pupstatus.h>

pupsetfilter{Pchan, priority, Fpuptype, Fpupid,Fdstnet, Fdsthost, Fdstsock, Fsrenet,Fsrchost,sresock)
struct PupChan *Pchan;
unsigned char priority;
unsigned char *1'puptype;
unsigned long =Ipupid;
unsigned char xdstnet;
unsigned char = Vdsthost;
uasigned long =Fdstsock;
unsigned char =1%srenet;
unsigned char *Fsrchost;
unsigned long *Fsresock;

cc files ... -lpup

DESCRIPTION e
Pupseifilier sets a packet fGilter for the given Pup channel. A packet filter is a mechanism for speci-
fying. which packets should be delivered to your Pup channel. Pupsetfilter allows you to specify
certain fields of pup packets w be checked for equality against given values, and if the packet
matches all of” the specified values, then pupread(9) will deliver it to you. Otherwise, it will be
checked against the packet filters for other Pup channels and processes.
The routine is always given the address of a Pup channel structure, and a priority for the filter.
Higher priority filters will be checked first, in case more than one filter accepts a packet. 'The rest
ol the parameters are optional, in the sense that you can cither give the address of a value for the
filter to check, or NULL, If the parameter is nutl, the filter will ignore the associated ficld of the
incoming, packet.
The parameters are associated with, respectively, the packet's Pup Type, Pup Id, Pup Source
net/host/socket, and Pup Destination net/host/socket.
I this scems oo complex, look at pupsetdfil9), which tries o figure out what filter you really want,

AUTHORS
Jef Mogul

SEE ALSO
pupsetdfili(9), pupopen(9)

DIAGNOSTICS
Normadly, this should return OKL However, it is possible that it might return FILTERTOQOBIG if
you try to specify too many ficlds to check. In the current implementation, you should be able to
specify all of the ficlds.

BUGS
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NAME v
pupscimode, pupgetmwde — set and readd the mode for a Pup channct

SYNOPSIS - ' '
# include <pup/puplibh

pupsetmeode!{ Pehaus,mode)
stract PupChan ol
short modes

short pupgetmode(*chan)

cc files ... ~pup
DESCRIPFION .

Pup chamnets €see pupelan(9)) can have a number of attributes that are used to control activity over

the channel. Collectively. the attnibutes of & ehainel ave knowm as its awde.  Pupsetmode and pup-

setmode are wsed to set and read the channel mode.

Available modes are: _

PCM_RCHECKSUM  Cheek the Pup checksums of packets when reading them. I this attribute

' is not sct, the checkswm is abways ignored.

PCM_WCHECKSUM  Insert a checksum into the Pup puackets when writing them, I this attei-

: bute is not set, insert a constant which means "this packet has no check-
“suim"

l’CM__BR()/\!X,‘AS”E" S this attribute is set, prpsetdfifl€y will insore that packets divected to host
: 0 (hroadeast packets) are ot received.  Otherwise, packets directed to

: ecither the tocal host, oF to host @, will be reccived.
PCM_IGNBADCKS  Setting, this causes pupread€9) 1o ignore bad Pup checksinms, Otherwise,
< ‘ c o pupread {9 will not abter any of s reference parmmnceters if the checksum is
S baeh. and iF POM_RCTEHRCKSUM s set. .
PCM_WANTOSRC Setting this causes prpread) to retwrn the Pup Source port of a received
' ' - pecket without medifving it By defimbt, pepread will try to ensure a non-

zero net mnber i the Pup Seurce posts it hands back to the caller,

- N ) . - . - . .. . “
For convenicence, symbols are delined for the  clewr state of cach attribute; ¢.g., the clear state of
POM, RCHECKSUM is PCM_NORCHECKSUNM. Bach attribute is encoded as one bit; therefore,

multiple attributes shoukd be ov'ed together to form a channet mode. Note that the default mode is
o all attributes i the chewr state,
 AUTHORS
Jlelt Mogut

SEE ALSO » » o i
pupread{¥). pupwrite{9), pupsctedbili), prpopentO) pupchan(9)
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NAME

pupscltimeout — set timeout for pup channel
SYNOPSIS

#include <pup/puplib.hd>

pupsettimeosui(Pehau timeout)
struct PupChan *Pchan;
int timeout;

cc files ... -lpup

DESCRIPTION
Settimeout scts the read tmeout for the given Pup channel. The timeout value is (currently) in
clock ticks (1700 sccond). The constant ONESEC may be used as a one sccond timeout, and is
likely to be transportable,

AUTHORS
Jeft Mogul, Dan Kolkowitz
SEE ALSO
pupopen(9)
BUGS
The 1760th timeout quantum may not be oo transportable.

The Vax implementation has v maximum timeout of about 18 minutes. Any Larger value will pro-
duce unpredictable results,
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NAME,

SYNOPSIS

(pupstring) GetBCPI string, PutBCPLstring, GetMesastring

UNIX Programmer’s Manual PUPSTRING(9)

PutMesastring -- manipulate strings

O

JEinclude <pup/puplib.h>

unsigoaed short GetMesastring{from,to)
struct MesaString *+{rom;

char *to;

S GetBCPLSring(from,to)
struct BCPLstring +rom

char *to;

.
)

Put BCPL.String(from, to)

char *from;

struct BUPLstring *to;

ce liles ... -lpup
DESCRIPTION

Pup objects often contain toxt strings in formats peculiar to cither Mesa or BCPE, "These routines
allow you to convert them to and trom C strings (null (erminated arrays of ehar).

Read dyreordert9) betore reading, this, These routines are meant for dealing with Mesa or BCPLL
strings inside of packets, and C strings outside of packets,

GetBCPE string

© PutBCPLstring

GetMesastring

- PutMesastring
AUTHORS

takes the address of a BCPEsting (don’t worry about what this structure
looks like, just pass the address off what vou think is a BCPLstring),
extracts it into a C string Ginll-terminated. of course). and returns the
length in bytes of the BOPESUing structure that you gave it (hot the
length that strlentto) would return.) “This value is uselul il you have a lot
of BCPEstrings packed together,

moves a Costringinto o BCPLString: and returns the length in bytes of the
BCPEstring object. The buller whose address you pass for the o argu-
iment showld be longer than the C string by a few (e, at least ) bytes.
takes the address of a MesaString (don’t worry about what this structure
looks like, just pass the address of what you think is a MesaString),
extracts it into a C string (ull-terminated, of course), and returns the
length in bytes of the MesaString structure that you gave it. ‘This value is
uscful if you have a lot of MesaStrings packed together.

To be specified.

John Scamons, Jefl Mogul, Dan Kolkowitz, Bill Nowicki

SEE ALSO
byteorder(9)

BUGS

PutM esaString isw't implemented.
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NAME

supwrite — write a packet to a pup channel
SYNOPSIES

#iuchude <pup/puplih.hd

# include <pup/pupconstants.h>

# include <pup/pupstatus.hd

pupwrite{ Pchan, Plype, 11D, buf, huflen)
struct Chan *Pchan;

unsigned char Plype;

unsigned loug 1D;

char *huf;

int bhuflen;

cc files ... -lpup

DESCRIPTION
DPupwrite is used to send a Pup packet over a pup channel opened using pupopen(l). I'he parame-
ters are:

Pchan v - The address of a Pup channel (as initialized by pupopen(9)), over which
the pup packet-should be sent. !

Plype The PupType for the packet to be sent. Reaistered Pup types are defined
in <pup/pupconstants.hd,

1D] The Pup 1D for the packet o be sent.

buf The address of the data to be sent.

bullen The number of bytes to send.

Bullers should always have an even number of bytes allocated. even if the buflen pacameter is odd,
since pupwrite will round up the butter Iength (o aneven number belore copying it into the packet.
This conforms to Pup specilications, which state that packets must contain a garbage byte if neces-
sary, to make the packet an even fength,

AUTHORS
John Scamons, Jeft Mogul, Dan Kolkowitz

SEE ALSO '
pupopen(9), pupctose(V), pupread(9). port(9), pupchan(9)

DIAGNOSTICS
Returns OK if things went right.

BUGS
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NAME,

ringbut - - ring bufler package
SYNOPSIS

A include <pup/ringhuf.h>

siruct  RingBul ragbul;

mghufinit{&rmghul, databul, maxbuflen)
char =databul;
int maxballen;

int mghulsize(&rnghul)

rghbulput(&mgbuf, ¢)
char ¢;

char enghufpct{&raghuf)

raghulwrite{(& mghuf, inputbuf, len)
char =inputhuf;
int len;

rughulresd(&mghul, outguthul, len)
char +outputhuf;
int fen;

mghufpeek{&raghul, outputbuf, len)

- cc files ... -lpup

DESCRIPTION - T . :
The ring buller package was written to provide a general purpose, hiigh-specd ting bufler facitity for
use in network software. "Fhe object code is part of the pup library fibpup. A ring buller provides
first=in, first-out bulfering, in this case of bytes. The buller space itsell is provided by the user, and
thus may be. ol any convenient size. THowever, one must not provide less buller space than one
intends 1o uses this package normally performs no consistency cheeks (1o keep efticieney high), and
will gladly trash all of your data without complaining. [The package can be compile to print warn-
ing messages on overflow or underflow, for debugging purposes.] Routines are provided for cither
byte-by-byte tratisfers, or block tansfers, and use of these two modes may be intermixed at will,
The ring buffer must be initialized once by calling rughufinit with the address of a Ring Buf struc-
ture,. the address of a data butter, and the maximam nunber of bytes that the bufler can hold,
After initialization, this data buller should not be referenced direetly, and of course it cannot be
deallocated until no further use is comtemplated. ' ‘
Itis often useful to know the number of bytes contained in the ring bufter, especially in order to
avoid overllow or underflow. 'The function mghufsize returns the number of available byte of data
in a given ring bufler.
To insert bytes into a ring buller, cither mghufput or raghufiveite may be used.  Rngbufput adds one
byte to:the ring buffer: rnghufivrite takes the address ol a data buffer, and the length of the data
bufler, aud copies this data into the ring buller. [Horrible things will happen if this overflows the
available bufier space!] ' ‘
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T'o retrieve bytes from a ring buller, cither rughufeet or rngbufread may be used. Rnghufget is a
function that returns onc byte from the ring buller; mgbufread takes the address of a data buffer,
and the number of bytes o read, and copics the requested information from the ring bufler o this
data bufier.

Both sugbufeet and rmghuficad do destructive reads; that is, any data that they return is removed
from the ring buftfer. Sometimes it is necessary o find out what would be the next data returned
from the buffer without actually removing it from the buafter; in order to make this possible, mgbuf
peck works exactly like raghuficad, except that it docs not remove the data from the bulter.

CAUTIONS
I the ring buller ever underflows or overllows, it is unlikely that any future operations will work
properly. Morcover, your program may crash mysteriously!

<

Any or all of these functions and procedures may be re-implemented as macros or in assembly
code for efficiency; thus, it is unwise to write programs that would be aflected by one or both of
these re-implementations
SEE ALSO
matloc(3)
DIAGNOSTICS
I compiled with the symbol. DEBUG defined, these routines can print warning messages on the
standard error stream: Qtherwise, diagnostics are not:provided.
AUTHOR '
Jetfrey Mogul
BUGS
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NAME - ‘ o
. l.l.'\limccvt - conversions from Unix to Alto time and vice versa
SYNOPSIS

#include <pup/UAtimecyt.hd

AtoUtime{clock)

UtoAtime{clock)

- DESCRIPTION
AtoUtime and Uto ttime are used to convert internal time tormats between Unix and Alto systems.
Both systems keep time as the number of seconds since midnight, January 1. GMT, of some year.
The difference is that Unix starts from 1970, whereas Ahos start from 1901 (Note that midnight
starts 4 new day, so the time at noon on January b, 1901 is positive, onan Alw.)  Intervening
tfeapyears are taken into accoant as well. '
Atoligime converts a Tongword representing an Alto internal time to a longword representing the
corresponding Unix internal time. Croddsime does the complementary conversion. Make sure you
use longavords!
Be warned that these are macros.

AUTHOR -
Jetfrey Mogul

SEE ALSQO
time(3), ctime(3)
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o5

NAME

UnigueSocket -- create unique sockel number

SYNOPSIS

unsigned long UnigqueSocket()

ce files ... -lpup

DESCRIP TON

UniyueSocket is a function that returns a number which is guaranteed o he unique during the
current incarnation of the operating system. Uniqueness is guaranteed neither across crashes, nor
across hosts, although using a conbination of this number and the tme-of-ycar returned by fime(2)
should give reasonable results.

The value returned is uscful for creating unique sockets, connection ids, cte.  In particular, it is
guaranteed not o be the same as iy "well-known™ Pup socket.

AUTHORS

BUGS

+Kid

iy .

Jeit Mogul

The “guarantee”™ of unigueness is only probabilisticly correct (it gets worse as the product of pro-
cess creation rate and average connection lifetime goes up). and does not hold if a single process
manages to call the function mere than 255 times during one clock tick.  In practice, though, it
should work well enough.

The MCOSGOO implementation s even worse: there is a global variable which is inicremented on
cach call. This will stop working when there are multiple processes involved.
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