
OVERVII~W(9) UN IX Programmer's rvLmlial 

NAME 
O\'I'::i'\':CW .-. overview or PliP 1il>r~!ry routincs 

SYN!)I>SIS 
n: In:ll~sl fikll,IIllC r ... 1 WlpUI) 

nFSrl~II'TION 

Sr:lIlhm..l's PIlP library is intcnded to Iw ;1 systcm-il1tkpCllI.klll" lihrary 11)/' dc;t1ing with thc Pup 
ell'. inlllll1Clll, 1\ !though llnYOIlC inlelldin;~ lo usc thc\c i'Oulim.'s should he t:lIlJili;1\ " ... itll (he Pup 
prllloc(ll~; ,Iill! d~lta structurcs, a hrier tk\sLTiption or lJil' protocol Liynillg follows. 

Tr~lI)spO\l 1.~lycr Tlw lo\\,c-;t \eyci of the lihr~lry is tcchnil:ally no1. p::·rt or thc Pup 
protocol ~.;y\lcll1: r(lll1L'l', il provides a lIh'ill1S or 1I1()\!llg lIninler
pretcd p:,i.'kets from Oil\.' ho~>t lo ,Inotlicr over a sin!7.k \.!:lta link. 
l:x:lll!pk'~) or such lillk',; <I1\~ serial linc." i\rpillict C .. Hllh.'l'tions (as 
\'il'wcd rruill the PlIP w(lrkl), (lIHI FtlH,\rtll't (;Ihh-s, The local 
(Ipcr:llillt', 'lystelll prm itil's SIl!IlC S()rt III' rOlllllllllli,_'llinll wilh the 
intcJl;!Ci.\ !1;II'dwdn:, ;lIld th~ transport b)"T IIS(\S ti'ti" III provide a 
sy:->tCIIl-illdclK'IHlcnt illt('rl;ln.\ 10 thc Iwt\\ork. ICll~ 1\:llIly, only an 
\·:thcrnct layer is implelJlcllted, SlIPlwlling both ,i' ilh aml IOlllb 
I ·:thcl'Ilcts.\ 

Pup P;ickd I.<tyer The first tnlc Pup Ic\cl i~; cOllcerned \\ itll 1l1O\'ill::~ PliP P,lckClS 
from host to host lin Ilk' PIIP world, ;dl muting is dtlllC hy gatc
W;IYS, ~() PIlP trallsll\rS call I~e Ih{)II~~lll or iI~; all cIH.I-l,I"('lld sl..'rvict'.\ 
This I<I~(T 1:lh's it ddl:1 hulkr :llld S(l~lll' \'Ulllh:rtiliJ) ili\'nl'lll:ltioll. 
:lIld ('l!W.I:S llw propl'r l..'Ilc::p:-;lIl:lti(~ll ;111(/ t r:II1"jI( ~rt IIl~dium, In 
the Sl;lllhrd PliP lihr:try, tll\.'rc i:-; :\ d:ll;i stnlt'llll'C c:dk'd <I I'lIP
Chilli ("PUp t'\t;IIIIll'l") \\ hidl hitks Ilh' inltll"lllali(ll1 :lhOLIt the 
I It h.h.:r" il1r, t(,;lIbport 11 11..'l..'lu 11 i<';lll. Al'lillll\ ;It thi'i k\l~1 include 
\\ ritill~I,' P:\C~l'h 10, ;lllll I\\;\dillg P<lch'h i'rolll, <I PlIpC'h;lll. 

The lilllo\'.illg layers :11',: p:Ir:t1kl (111\>1\\ Of' k:-.~) in Ievl'l: 

DSP (B) II.' Sln,.'dlJl I>rolw:ol, 

!\liscclI;llll'OIIS Snviccs 

liSP is lI\l'd to CI'\.';tk f'eli:\hk, sl'qlll'llI·l..'d, rull ·dllpkx stl'l';IIIlS or 
hyh'S ll\.'t\\VCIl 1\\(1 pn:(.'l'S\"'-';' It is 1I'.I:d to illlpielllt.'lIt '\'l'lJll'l, 
1''11', ;illd i\ Ltil prot(lcols. 

1,:1'''11> is \vry silllpk lik tLIIlSIi..'1' prnl()('(d lI\\'d primarily 1(11' scnd
illg I'rl'~;,.-ltli'll\;tl Ilk'S lo Ill' priilll'd, ;llld 1'01' hoo:-lo;lding small 
SYSh'llh. II is l..';lo.;i\..\f' 10 illlpli..\lllellt tltlll :1 BSI'-hdSl'd I-Ti>, and 
thllS is :t1SI) uSl'rul 1(11' l.'olllllllllliC:lting witll stonc-~Igc S)'ilcIllS stich. 
,IS Sail. 

This i'l iI colkclillll or silllple ()p,,'r;tli(l!\~i hilS('t\ on :\ :-.illgk packet 
1'l'qlH'~,l/ilL'~ sd ll'IIIC , Il '>IIPIHI('h :--lIdl sl..'nicl's 'IS. tillll..'-oh,l:ty, lIscr 
illlllwlllicllioll, 1I1:\il-rl1('ckillg, ctl'. ,\ silllilar Systl.'lll is lIsed to 
illlpkllh.'llt illtel'llt.\t\\'ork lOuting. 

SEE AI.SO 
Xcrox \ 'liP tI, Ie II Il1C II lilt illli 

BtJGS 
\Vollid he oh';oil'te if it didn't work so well. 
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A'I'OO( ~) UN IX Progrcllltllll..·r·~ f>vbllual 

NAME 
aleo '- COIl\'('rt ASCII to Orl~11 numbers 

SYNOPSIS 
I(lllg .ttoo(nl)tr) 
dlar *Ill)tr; 

CC tilt's ... -1,HlI) 

In'sCnlilTION 

ATOO( I) 

This function COIl\'t'lls a slrill~l, ppinlcti to hy Ii/'Ir to octal n.·prv·;('llt;ltioll, 'I'll(' first 1I11n,:roglli/cd 
c1ur:lclcr ellds lll\' strillg. 

Aloo nxoglli/.I..'s <Ill opliOlwl sirillg of lah:-: <lnd SP;!CI..'S, ti1\'ll a sIring of ol't;11 ,!igits. 

SEE ALSO 
scanlD), atol{J) 

BIICS 
There ill'<,' no pro\'isions 1(11' O\\?rl1ow. 
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BMOVE(9) UNIX Programmer's tvlanual BMOVE(9) 

NAlVH~ 

blll0VC _. hlc;.;k move a buffer 

SYNOPSIS 
hmOH?(src, dst, len} 
char *SI'C; 

char *dst; 
int len; 

cc files ... -1(HlP 

Dl':SCIlIP'rJON 
Hlllol'€' is lIscd to copy (I block of d~lta rrom olle pl~Ic\'? to :'lIlollwr. It is coded in m,lci1illc Iangll<lgc 
on the Vax as onc illstruction, thu~ hc.'coming quite c!lick:ll\. ;\ c bilgllage \Trsioll exists ((.lr tran
sportation to other 1l1<l\.'hincs, although (lilY lIlachine with a block-movc in'.tl'llUiot1 W,lITallts 
Inc,rhille-coding for cllicicllcy. 

AUT)IOI~ 

Jell' rdogut 

SEE ALSO 

BUGS 

SW.:I b(3), bstri ng(J) 

The Vax machine-code versioll or 1'lJlore only works 011 hlillers up to ()4k hyll'S long. This is 
slln~cicllt ('or mosl ;lpr\lications: if lill'rc is ;1 Ch;llIl'l' tlld! llle hllircl' Illigitl he 10Ilt!CI", thell be OJ'.\' (sec 
bSIJ'il/~~O» Illust be lIs(:d. 110\\(,"1."1", IJlJWI'(' is 1~1'i!cr lill' sllI;i11 hulkl"s, hy pcrll;lps 20'S). 
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BYTIJ)RDER(9) UN IX Pro~).railllq<:r'S IVlanui.l1 BYTI':OH DI':R(9) 

NAME 
lJytcordcr _.-. di~jcussion of hytc"ordcring ,:lld lhl~ Pup p:lckllgC 

SYNOPSIS 
II ill dude <i"lp/puJ)lih.h) 

cc Ott'S ••• -11'111) 

I>!-:SCI:IJ'TION 
llilI~rcnt HlaL~hiJl~s order small ohj\.'L'ts \I;ilhill Iargcr llJl(~~ in dillcrelll W;I),S. The PDP-) I and the 
VAX-II. It)/" exampk'. on.kr hytes so thal lIh~ kast 'ii;~nit:calll hyte in a I(I-hit word has the lowe .. 
address (i.l'., h:ls a Im\l'r ilHkx ill an aIT,I)' I,d' hyl\'''). <llId ilwy ol\li.:r words \'.ililin IUllg'.H)rd'; (]2-bit 
integers) so tl':11 the ka,t significlllt '.'.(!I'd ill Ihe IOllgword I"i l " til\.' Itl\\('r :lddl\'SS. Oil the olher 
hand, many other llIachill~s (,\!ios. DFC"lOs. ~l<:llS()dn'j (SU!l:-.). iI/ill I B~l '.'quiPlIll'lll) usc the 
oppositl' ortkr: til\' lea'.t sig.nilkalll hyte ill it word has <Ill adJre~s hir.lll'r thaI} lh'",' Ill(l~t \igllificant 
hYll.'. alld silllihrly lill' words within IOllgWlli'ds. 

Since til\.' Pup protocols \.\\.'1\.' dCH.'lopl'd at \1.'fOX. lIsing. .\llos ,llId PDp··Wisll 1I1~Il'hiIlCS. tlh.' pClckdS 

lIol'ltllllly ;11'(' :IIT'IIlL'.l'J hy tilt' ordering 11;ltllr:11 011 tho~I..' 1lI:lchincs. 'I'ld-,; ordl'rillg \xill thlls he 
rek'fI\:d to ,IS the "Stalld:lrd By1l..' On!crillt"", or SHO, \\hilc the PDP-II ol\kring will be referred to 
a~ the "Noll-S(;lIldard Byt\.' Ordl..'rillg", (II' ~SBO. 

The Pup p;lckage is desigllcd to cOlllpile .·lIId rlln on cilh\!1' sort of jl]'lclJilll..'(;I(:tll<ltly, it would 
alllHht n'n;tillly 110l work Oil a 11I;IChill\.' \\I1"I..,\.' data ob.kdS \','\:.'I'e not multipkl.., or X bih IOllg.) This 
is achicycd with S(llll\.! pain, bill most of llh.' work has becn hiddl'll flU' you. 

The Pup lihrary and the rl'l;llI. .. 'd header fH .... 's <Ire' condilillll;tllil.cd ~)J) tht' type of llIachine you are 
lIsing: ):ou IIltlst ddine to the C compik!' a symbol indicillillg \vhkh 1ll;I\,.'hiflC you an: (,'()Illpiling 
thr; e.g., 

n' -l)r.\X f'c)o.c -IJUIp 

will work on the V AX (note tltat the Pup lihr~try must he I\~compiled li)1' tach llIachine: however, 
{'iICh C (..'tUupikr will pn,'sllIllahly took 1111' ohject lihr(tricsin the right pl~I\,.'C.) The allowable 
machine U~tUl1..'S arc: V AX, PDP_. f I. <Iud :\1< .'():)O{)O. You tI1~ty also simply ddill~ I'UI·,J)BO or 
PllP_NSBO to iudkatc the kim) or ordering in use. If' OHe of these IWnl~\S is Hol Jdlllcd, thell a 
VAX is assmlle<.i. 

Packets contain arrays of hylt's; thcrc/()fc. til,-' J(}lIuwing points Alrisc.: ' 

words reading/writing a short. word iu ~t hutler involves hylcswapping the two 
bytes ill'lhe host 1t1~lchine is NSnO. 

long wonts read/writing it long word involves sw.apping the tow and high short words 
(.tIld the hytes withing. them) ttl' the host machin.e is NSHO. 

hyte 4uTays Arc uf(il'r-indq'lt'udl'Ut. 

If you l()Uow the It.l1uwing rtllc~, YUU will Hol go J~tr wrong. Alw41YS; 

retrieve tungs from hu1fers us,tng gcifongO 

.make tHUgS fhr in~erti()u juto hunt.:t's using makclongO 

fetric'\'~ shorts front hUUCfS usi:u~ gct~h()fl0 

m~lkc shorts filf insertion into bum:,,!) using mlilk~'sll(lrl() 

Shurts.longs. iUH.t character ~trf,ngs 1';h01ltd '4dw,~ys heg.in on a word bOlln
d;lfY, that is .. at an even hytc addf'l'SS in ,.1 Pup data hldlt'f. This is hecause 
some systems (such as Altus} OH~H 11a\'·~' haf(hvaf~ nwmory ;;u.ldfcssing res
.tficd(JHS~Cictshor·tO. makcshof(O"ge.d:ongO, ~H1d Hl.:fke1ougO arc ui'sclibcd . 



By'I'EORl )ER (9) UN IX Prograllimer'~ Manual BYTFORDER(9) 

in pllj.llJlisc(9). 

"UTI'IORS 
John Seamons, Jell' tvlogul, Dall Kolkm·vitz, Bill Nowicki 

SEE ALSO 
pllplnisc(9), pllpslring(9) 

DIAGNOSTICS 
d I pI !'l mrtpacp dniisecll ellA ll!o 

BUGS 
BCPL strings viobtc the rule ahout strillgs beginning 011 a word boundary, in th:lt their strillgy 
p.il'lS sort of don't, (i'clUCl'l.slrilig and PUIJJCPlslrillg (sec Pllpsli'iJlg«(») take car~ or lilis, though. 
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t'l U~( 'I<Sl !i\l( 9') CIIECKSUM( <J) 

NAi\lE 
t'hn:ksHln .,' CUIHlll:I\.' Pup'slyk c1wlk\1I1ll 

SYI~OI'SIS 

llllSiglll'tii short "lwrJ.. ~aHH(hHIT\'r.l4'II) 
uH~iglll'd \hnrl .f:hUlTl'l'; 
iut I~n~ 

n.: lilt,S ... -IIHIll 

I)FS(';~ IPI'I()N 
('//i'ck\uUI (tI\rllbles a Pllp-'>t:;k ciwrksllJl1 (l\ i..'r a hlllll:!'. TIl\.' hlln~.'r is ('()lhid~'I\:d 10 t'ollsbl of 
1IIlsi:'.Ih.'d shplh (If, hih \.';Il'Il,) Ill\..' knglh p.lf.'lll,'I\.'r is. hll\,.i.',;,.'r, thl,.' lenglh of"hc hlllll:r in hyles 
hilli.'(' this is 11101\' IIsu;t1ly ;1\·,liLlhk.) (hid k'11~"lh (11\' rlllllHk'd down, 

TIl\.' rlwckslIlIl ;dr.lll1lhlll is: '.1.lrt '.vilh 0; ;\lld 1\'lh';II\.'(II~ (;Idd ill Ihe next hlll1l'r \\,\If"ll \lsillg (llll"S 
CilIlIpkllll'lIt ;Irililliil.'lic. 11lt.,'1l d~) c1. I()·hil 1"II1,1t\.' 011 lIw h··.lIll.) II' Ill\.' till,,1 ro.."'.111L is ",·0", 1"('plaCC il 
\',' i til 0, 

This rowil1\.' is l.'()(kd h011l in C. ;liHI ill II 1:Il'lIiIH.' cOlk, Oil the V:\\. ll)l..' 11l;ll:hi!H.' ((Ilk \Tl'sion 
1~lh's ahout J III il I iSl.'COllll I{I(' ;1 1l1;I\illl;t1 p\;P p:ll.'kcl. 

AUTIU)U 
.klf ~·l()gul 

BUGS 
SOIll\.~(llll' :-;IHHlld ,'.-rill' a 1'01Ili:h.' Ill:ll I\.'rak"bk's Ih\..' d1Cl'~\:,11I1I rllr a ll1odilicdhul1l~r, 
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EFTP(9) UN IX Progrdlllmcr'sManual 

NAME 
enp ... Pup EFTP package 

SYNOPSIS 
#. include <PUIl/en,).h) 
.# indwit, <PlIP/plIllstattls.h) 

FfI~l'cOprn( I': frhan,Sl'lld4~r,t ina'on t, hs i\:l p) 
stmcl Vnl}Chall *Fl'chan; 
strtld. P()rt *Stndl'l'; 
iut tiltH.'out; 
illt hSWilll; 

Fn~~:.:OpCilS( Efl'han,St'IHier,tilllcoll t,bs'.'! ap, 'iocket) 
Sock ... ·t sOl'kcl; 

Fmcl' I \:k 1 (I'Jdwn, hu r,hllt1l'n) 
dIal' :1;IHlf; 
iut *hllnl'n; 

FtSt'lHi{ }pl'n( rrdwll.l ksl,t illll'ollt,hswal» 
~t flirt Port * I h.'sl; 

FISc 11 (I( }pl'nS( F fdw 11,1 h'st,t illll'Oul,hswa p,sockct) 

FI~l'lId Prk I (Vfrhall,hu r,hullcn) 

FfSl'11I1 Flltl( Vfrhan) 

FI~l'lH\{ 'lost'{ Vfl'hall) 

FI"! p n(,:tll{ F frhan,hllf,hlllkn,rhllllclI) 
int *rhlllkn; 

Fn \l \'" .-ild Ffrhall,hll r,hulll'n) 

IT liks .... -Ipllp 

I }I':S{ 'Il J !"I'I()N 
The routille", (kscrihl'd ill this malltl:" l'lltry cOllstitllk ,I Clirly cOlllpktl' set or IIIllCli()IlS 1(11' illlp1c-
1I1l.'lltill~', I-:I'I"P tr<lllsll.'rs. TIl~y ;Ir~ h"~il'd Oil lh~ PIlP lihral), ,1111..1 thlls call hl' uSl'd without r~gard 
to 1I1Hkrlyillg transport I1IcdiullI. 

Allor the routines I"l'llT to structure c;11I~d ~lll l:jiIJ( '111111, which descrilJl's the stall' or an I~FTP 
transkr. A user shollid do nothill!-', to ;1I11~npCh~ln except. allnclle :-.pace I()J' it, ilnd pass it to the 
routines ill the pack<ll'-e. Sp;lce should not he lk~lllol";lted unlil the I :,rtpChan has hCl'n properly 
closed. An FI'''!"P tr;1I1'ill-r is unidirectiollal: one is either scnding or receiving it liIe, but not both. 

There <Ire lWO levels or lbt" tr;IIlSll'r !"Outines. The higher !en,'1, using l::Ji/IJV,.ih', involves sending 
illl elltire lik as olle 1)!llkr (i.I.' .. the (;ll\iIl1', progr;lI11 \H..'l'll lIot \\'OITy ahpul p;u:kct dis;I';<;l'lllhly). This 
works \\'1.'11 011 a \irlll;" IIK'llIory SystCIll, hut G\I1 l'xCl'e<! the 1lll'lIlory C<lpacity or a slllalkr system, 
so the p,lckd-levl'l rOlltilll' Ij.\'('wll'c/.:.' is provided <IS \vell. hH' rcccive trallsll'l"s, one Illay lISC 
either tjijJRl'acl or t)Rl'C'Pc/a; El'tpRead provides a slightly sil11pkr illterf;\cc than FIH.ecPckt. 
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EFI'P( l) EI·TP ( I) 

Th~s\.· lhr~\~ r{)tJtill~S proddl..' 1\,li:d)k tr.lIlspllri til' ~illgh: pad,('(s, I.ltlt the lIs,-'r pnlgralll IlHlst iiSSCIl1-

Ilk !.II' disa',s('liIhk' lill.' lilt ;Ii.'l'\)/·dillgly. 

An I:Frp liIe I\;';ld trilllskr lilllu\I;'-; lhe 1()II(\willl'· gl..'Jll..'ral ~A'qlll..:IH':C: Iht' Fnp( '11;11\ is erc'atl:d !Ising 

FINI'(·()l't'J/. Iht' lik is r(·n·i\ .... ~d lIsing 1·:lipl\I.'dd or FI1{,,'cI\:kt, ;J1u.l t.he FHpCh;1II is closed IIsing 
l:.'Il~ ('(' Fut!. 

All rJ·TP Ii",· \", rile' Ir;IJl';kr 1\llIo\\'s th,.' Itdl(l· .. ··iJl;' gcneral ~\.~q!l\'Jlc(': Ihl..' I'JtpCh;1Il i'; CI'\.';lkd lI~il1g 

1..j.\·j'Jlt!()P('I!. thl..' lik is senl !!'.ill)', 1·:np\Vritt' or I-'ISclldPL'kL 1-j.\'('/III""Jld i" \I';l'<I to ilHlical": tll;llthc 
cnd of lilt- h<ls 111 .. '\'11 rl..'adl\.'d. ;tild tili..' "Jlp( 'Il:ill i .... clusl,,~d lI:;illg 1}.",'/'IIt!( 'lost'. 

DE rAiLS or" ItOliTINFS 
Tltl.";\'" ruutilh'\ rl,,'llJrtl OK 011 SlIl'c\"":-; link')" !hlll.'l! othl'l'\\isc. 

FfScnLlOpcn 

1·:rS\.'lldOpenS 

FfScndPckt 

EfSendPnd 
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This 0111.'11" '1Il FI'IV l.'h:J1l1ld if) PI\'jl,lraiioll IiII' 1\\.'CI\lJlg a liIl': the 
.\"'/ld('I' P(lrt Slnll'llIl\'~ j., !Ised to illdiLill,' till..' ~Iddn:\'-i IiI' lit\., ~h . .'~in.'d Sl·IHkr. 

II' Ihi~; I);" hOlh 11\'1 :111" host 1i\,lds .... \,·1 to ,'l'r,), Ih'~'Jl Illl' lir:-.l inclIlllillg file 

\\ill hI.' l'l'ci.·i\\·d. idl.'lh:lldl'111 or III~~ sl.·l\llill~'. host. I !h' lilllf'(lul p;lr;IIll\.'ICr is 
(I",: dl,1I111i . .'1 tillll'(l!11 ill "~'l.'llllds: if ,".'.IIi/i' i" 11'111.'. thell hYI('~ will 1)1.,' la~el1 

fro II I IIIC 1ll'1 s\\'app,:d li'ollt N\.·t\l,ork ~;i'IIH.lanl ll~ "', onkr if' Fnpl{\~ad is 
usc'd. (SI.'l' /'yl(·Oi'dI'l('»). Thi~ IOlililh.' call rdurn NnCllAN or 
NOI{()\ ITE, 

This i,-; l·x<I'.,tly the ';.II\l1,,' ;t" 1':lHl'd )pVIl, exccpt tli;lt it ;tlIO\\~ you 10 'illl'dry 
til\.' sOl,'k I.~t 10 recl'i \ I.' (lll (()llll'J'\\ iSl'. I il(' st:llldard FF I V soc k~l is used.) 

This rOlll i Ill' is lI'-;l'd til 1\'CI.'in'd a p;lck • .'1 rrllilltill' lid. '1'111..'1\'1111'111.'(1 hlllfl'l' 
1.';1Il h~ lip 10 i\L\\I)\.'I'I).\'\'!\I.rN h\h'S long: tlH.' kllglh i'-\ J'c!i1l'11cd in 
IJI~/l('II. BYII.'·llrd\,'I' r\llhidl.'rali(ln~, arl' i~~II(ln:d. I:FIP .. J,NI){)I:II.F is 
rl'tllrtl\.'d UpOIl Slll.'\,·,,,rllll~ t\'cl.'i\ ill~~ Ihl' l'ml til' tt1\.' Ii\(,. TIll.' possihle 
I;tillll\' COlil'S arl' TI\lFOlIT. FI·"II'. RI·SI:\RT. I:I·"IP OUTOI:SYNCIL 
I·:I·"II'I:I'~ROR, !II' F1·IV_,\BORT. 011 I:I'TP.,\IHHU', till' t!,loh;t1 l'.ji
,,1-.'/,/,,\1.\): \\'ill cOIll.!in :1 hIIlJl;m-I\';:tbhk error 1l\I,,':-'S:I)',l.'. "nd tIl(' glohClI 
iJltl,,'1~\.'r I-jil, .. Ihur/( '"d«' \\ ill c(llll;tiJl IllI.' protol'ohk'lill\'d ;ll'>orl (ode. An 
1-:1-"11'. RI':ST!\RT 1111.'<111\ tltilt the P;ll'KI..'l jll';( rl'I,,'I,,'iH'd is I\,';IlIy 11ll' lir~;t of 

the lik, \\hich is I"'illg l't'tr:tllsmillnl: thl' c;tlkr or this 1'01Itilll' should 
HUHI.' the rl·tllrtll·d hulkr to till..' ;Ippropriall' plan.' itlHI n~s~l ils ";Irious 
pointers. 

This rl..·kasl's resolln:I.'S used in a cOlllpleted 1:10"1'1' reau. It rclurns 
FI'TP J':RR()R if tIll.' Fl'lpChan \\;lsll't 0IK'n ItH' I\'cciving. 

This routine is lIs\.'d 10 l'I\'ate all "JtpChan 1.,)1' sellding " file. The /)est 
Port strtlcture is thl.' addr\.~ss to which the lilt., willIX' Sl'lll: tht' linK'out and 
hswap paralllclL'rs al'l' as descrihed hcfhre. On I:,ilurc, NOell t\ N alllI 
NOROUTI': can he 1'L·lllflled. 

This is I,,'x;tctly till.' salllC as I :IS\~ndOpl'll. excqll lh<lt it a1lows you to 

spl~cify the socket to senti to (ollh,~rwise. the standard I~FTP socket is 
lIsed.) 

This routine is lIs<."d tll send a data pach't: the maximum data length that 
it will send is I·TT!'.}",l i\C_Pi\CKET hytes. On I;,ilurc, it can return 
TIMI~OUT. EFI'P .... Bi\1 )t\L'K. EFI'P_.I~I~ ROR, or FFI'I)_ABORT: IIp(~n 

all FFI'P_.A BORT. EftpErrMsg and FHpAhorlCodc are set as tkscribed 
hcf()rc. 

This is lIsed to indicate to the Ivcciver that the end or me has heen 
reached. No data is sent. The possihk n.~lllrns arc the same as with 
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I':NA RP( t) UN I X Prog:'<ll! tlnt'r's ~hmltal FNARI'('J) 

kn::rp) fllllhnhpnparp, cnnu;lrp .. ;\ddrc:,"i RlSdhlliPIl t'iUloco!' (ARP) routines 

SYNOPSIS 
II tUdlUft.' <fJUtl/fHtpHh.h) 
1/ indutll' '·:pup/lmpstatus.h) 

('n f {)m.hllUparp( Flll~1 lost, I !a 1'11. ... , a n:i lost. lid, th.', ll~lr~lms.) 
f inst .. t~uJlI lnst; 
dUll' '.llanh\arl'f lost; 
in' fiel: 
uuiutl Ut"' Params *,I,~\'tmmms; 

n: till"S ••• -llml) 

I)ESC·tUPT:ON 
Th"',,,, rOHtiIH.'spnl'.itk a \'~Iricly o!' Addn .. 'ss R\.",otulioll Prolllrllls, (.\RPs) I<H' lISC 011 \.'thl'rtll..'ls, An 
ARP i'\ tlsl'd \',·llI..'o Ihl' 1<H"JlIah "I' 1111..' solh'·.;lrl' host addr'l'ss and Ill\..' hard\,;,u'l' host addrl'ss arl' so 
<.HtK'rl'nl th;lt thl.'n.' i .... un ~illlflk tn;lppill~l, h\ 1\', \...'\.'11 thl"m. 

Fn/O'l/b/NipctJl' i .... lIsl'd for rl'\oh in!!, ('np addn.'~sl,:s on the' lOmh l.'thcrnct. /:'1lI1f 'cIlP is w~cd wilcn 
ther\.' is a simpk mapping; th;tl is, '.\l1l.'1l h:mlw;m .. ' 'H.ldn .. '\Sl~~ an.~ ~"hil vallil's, i.e., 011 lh~ :hnh l,tilt.:J'
neL 

Tlh'rbraflll'h .. 'P~ In an rotlli!ll.:'; ill Ihi') group ;It"\..' ttll' sam·: .. so nUL rlll.'ycan h .. ' lI'>l'd hy g\'lh .. 'ric cmlt.:. 
"upllt'S' and 1/,!r.!lnm·llo.\l .11\' th\.' ;Iddr~:~,\\.',; or bulk,., ti.r PIlP and h~lI\h\dl\' ;!(ldtl'SSl':" rcspl'c' 
livdy. rid is Ilh' Unix lik id PIl which I Ill' t.'llli.:nll't de\k,' is Op,,'11 (th\.':-,\.' rpulilll'S Illay only h~ 
tlSl.'" with ;11) .I!t\'ad~ -opell d\.'\·if\'.) /)('\""III'C/lI1S is the addn"~,s of a tll'ricc p;lr,lIlll.'tcrs struclllre 
n.'llll"ll,;d hy i'llUl'l·I1(l». . 

Thl'se r()ll(illl~S pnl\ itll.'thn.'l' rl'l.ltl'd optratiolls: 

\\'hal's my Pup Ilo:-.t NumlYI.'r? If l!urelu·,m'lIp.\1 i ... NUI.t., tht'n Ill\.' i\RP rontilw n:'lttms thc IOGII 
PIlP I\pst 1l11lllh('" in P"I'"I1.\/. 

Pup fioSI ttl Ilardwarc I lost 

Ilardware Broadl."a:"t i\ddrl'\S 

(iiH'fl a Pup hosl numhl.'r in till.' hllth'r rdi'i't.',f to hy rUi,lIos(, 
1('IUlW, thl' as\oci;ltl' h~Il\lw;t1l' host addl\'ss ill thl' IIlm/mm'lIosl 
hlllkr. (1IIIrt/lnm·/I" .... ' must hI..' non-N Uf.I.,) 

As aho,'c: if {hl' hutler 1\"1\.'1\'<1 (0 hy i'ul'l/usl is zcro, rl'ltlrns the 
hardware broadcast adures,'i. 

AUTII()I~ 

.klr Mogul 

SEI': ,\ I.SO 
l'1I0(l"'Il('», RI:(JQ6 Itu' a more Ill..'xihle ARI'. 

1>1:\( ; NOSTICS 

IllJ(iS 

Returns OK if it \\orked. or ARI)I·'AII.URE if it didn't. 

It would he nice if' llwre wen .. ' a reverse mapping Ihnclion (l1.irware host nllmher to Pup host 
lHunhcr). 

FIIIOmhplilu1I1t is Ilul yt~l implemented! 

7th Fdilion 



FFTP(9} UN IX Pror,raIll1l1er's rv1allllal HFIV( 9) 

I ~rSclldl'l(lsc 

!'JtpReild 

I ''i'tp\Vrite 

FfScndPckt. 

This rc!l.\I':;CS rc:;( }lIrcl'S IIsed in a completed 1,:\ 'TJ> wri Ie. IL returns 
1·:I:Il)_.FRI{OI\ if Ihe \·:npChilll wasn't open for scndillg. 

This b lIscd 10 I',-'(ld a packet !'rom the net, hut it hils ;I ck.lilcr illternlCc 
lll"!1 1·:IRccPrkt. The p;lral11('tCI' bl{II(,1I is u\cd to indic:lte the lIli.lxillllltn 

a!lm\:;,hk si/\~ or the rellll'lw\1 hulkr; rbldll'lI i\ lIsi:d 10 1\'llJrIl the 11I1II1h\.'r 

or hyles I\'ild (fIh.'rc is IlO indi(';lliOIl or Inl!lCi.llt~d hlllrer,,!) !\i \'11<.1 Ill' !ill', 
I J ·TP -' ·:N I }()I:\:I i.l-: is I'ClllrnL'(1. I'o\:.;ihk I:,i It "'l' c()(ks :d\: II ~,II':() UT, 
U:I'P ... 011'!'OI:SYNCII. ;llId FFIV.J·:I{I<.OR. wllk'h (lrc I:ltal, 
1·:I;TP.J\I!OI·~T. \"l1ieh i'.., !:Il;t\ hut \'.hiiJl I\'llll'll" illlilllll:!ti<lll ill El'l
pl~rr!\bg and 1·,1tp\\)or!C'(l(II.'. I-iIl:d1y. it' I·T I'\,. \\',\1'1' j ... l'l'tlIrtlcd, the 
Ir<lll'.kr 1l:1~ I:,ikd hill III;lY h' 1'l'-;LlrLl'd ;tlh,'r \\(\ilil1g It)r;1 period rhcl1 (ill 
~;ec()lIds) by lh\., t'I,.j).d l.jijdl.'(I/'(!illlc. 

This rPlitilh: \\ ritc,."; ;1 hulli..'r or <1!'hit!';II) kl1~)tll 0\1..'1' ;111 1-:1:'1'1' ell.lIllle!' It 
(;111 hI..' l,;t1kd 111(1" .. tltlll unn': tll\.' lillal c;dl IlllI'.t 1)1,.' I()ll{)\\~'d hy ;\ cdl 10 

1:IScndl·:lld. '11Il: pO',,,ihlc l:lillll'L' 1\~lllrnS : II\" TI~It-:()1 iT. I'TTI)--":I{I~()R, 

I·TTP_:\nnl(l·. IX'" 1' ... \\',\11, ;llld 1,:1: IP. RISI i\RT. Ii' 1·:1·"1'1' I\BORT 
is rctIJI'IIL'\.!. .Ippr(\pri:ltc illl()J'Iluli(}1l is ;1\;liLlhlc ill I·JlpI-'rTi'.l"g :lIld Flip;\
hUllt 'odc. 1 r IT 11'._ \V:\ IT is 1\'tllnH.'''\. tli·,.' ellle\' ~Iloliid w;lil It}r several 
~;\.'collds, llh.'11 "t<lrt frolll SLTdtcil. If' I·TTP.-,{ I S 1,\ l{T is l'L'lllrrll'd, the 
c;dkr sholiid n:~;I;lIt frolll SCLlll'h hllt dol"; 11I}1 Ila\'C lo \Vilil. 

SFE AI,S() 
i.'rtp{ I). plippoll(l)) 

NOll' 1i1;11 11ll: c,.'I'tP Ulllllll<lIH.1 docs Ilol lISc,' this illlptcllll..'lltdtioll or I·:FIV. 

DIM; !,;OSTI('S 

BUGS 

TIH.' p{)';sihk \;thll's Itll' Fltp;\hortC'ode ;Ire: 

FI·"I 'P:\I·:.\TSI·:N I>I·:R 
I·: I· '1'1 ' .. \ .1 ':.\ ·1'/ { I ~ ('I': I v I ~ I { 
I,: F I 'I' / \ . I~ I oJ 'I H. J S Y 
1-:I·"IVt\ .. OlITOI:SYNCI1 
I·: 1;'1'1>:\._ f\ II SC 
FI,TPt\--,ONCi\VAIT 
1·:1: 1'1' .. \ _M 1,:1 )\V" r r 
I':I;'I'I>,\_SUSI'I{ 1':<) 

I ~\ tern;d SCIHkr .. \ bort 
I,:,odel'll;" l{('cl'in'r ;\bort 
1{\.'lTivi.'\' Bllsy Ahort 
Ollt of' SYllch :\hurt 
rvl i~)c Abort 
I.ollg \Vait Ahott 
I\kdilllll \Y;lil Abort 
Suspelld Ih'qm.'st Abort 

!\ roulilll' to send ;111 Fl'tp,\hort is ll('txkd. 

FrtpRI..';I(.1 I!light he 1'L't\IlIH' lo h;IIHlk p;lckd asselllhly. 

!\ lilllClioll is 1l1...'l'ded to (iL'tcl'llIiIlC lhl..' <lcl\l;11 sender or a file ir tht' SI..'IHkr was nol ~)pl..\.:ifkd wht'll 
callillg FIl{ecOpcll. 

It shollid he easier to override the <ISSIJlllplioll that the J<:I·TP receiver is always on ~;()ckct 020; this 
would be lIserul fbI' boolstrap loaders. 
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I~N 1 ,:'I'FII :1'1 ~R (9) UN IX Programmer's Manual 

(clletliller) enselfilt, dillil, cfi.vJinscrl, cllgill~;crt, elchillsert, efA N J) --- hllilJ cthcrnet Iiltcrs 

SYNOPSIS 
-It iJH~ludl\ <pu)J/IHlI)lih.h> 
-ff indmlt <pup/pupstatlls.h> 

ellSl't fi!t(Hd, cllrHt) 
int lid; 
slnn:t l'nd flit cr *l'lllill; 

dinlt(dl'lparams, cumt, priority, pad\l'UJlH.') 
union Dl'\'Params ,t:(ll"-llarams; 
unsigned fhar priority; 
1I11'iignctl short padi,ctt)pC; 

l'f" (!iIl'-;l'rt«(ll~\ l):trallls, l'lIlilt, ofTsct, vailid 
in t 0 IT'iCt; 
1I1l-..;igill~d short ,'altlc; 

l'Il~iJlscrl(dl·,params, clllill, oll:'ict, laillc) 
1IJl.'~ i~lH.'d long ,-aim'; 

dddllli(·rl«(Je\"par~lm". l'llliit, olIwt. \~JlIIc) 
'm~,i~~lwd rhar \aluc; 

d,\ N I >(cllfill) 

l'r IiIl!S ... -lpUI) 

DES('nII'TION 
This is a collection or rOlltincs to Illake hllildint', l'thernet p;lch't liltns (sel' (,If('/(.O) rl'l;ltively pain
less. 

('J/sI,t/il/ t~lk(,'s ~\Il clldlilkr strllctllre ,111<1 Illakes it tile ;lpplic;lhk liltn IiII' the l'tlwl"Ill't dl'\'ire open 
Oil pt!, lIsing dl:vice pdr:lIllet\.'rs t/n'J!IIIWI/S, both or \\hidl should hd\\..' heen ohl:lill("d 1"1'0111 l'IIU

I}(,II (l). 

I-}i,,;/ takes all ctlt.,'lfIIl\..~r structllre and illiti:tliiTS it to :111 empty fIltcr. with thl' giH'1l priority. (The 
Illter is "empty" except tll:lt il spccilies which pt/ck('/IYJ!l' is to be accepted. I I' I'(/C/.:d/ypc is I.ero, 
then all packet types will he accepted.) 

l:,'jinlillsl'/", 1:lI.I:ill.\'('I"I. ;lIld (/<'lIills('I"/ ;,dL! cquality l\..'Sl'-> ror 1IIlsigw .. 'd shorts. longs. :lIld chars to a 
filter. The (,a:'il'/ p:lr"llm'tl'r is in unih of' hytes. st:lrtillg frolll the tidt;1 part of ;111 l'llwrtwt pdckd. II' 
you W;lIlt 10 lilll'!' 011 \.:thct'lll'l pack\..'! Ilc;ldn fields, yO\! Ilillst lise a tll'g;ltin' ollset. 

I':';;'INIJ adds a logical conjullction opcr;ltioll to tlw filter: if you pul 1/ l\..'l"Ins into a liller, you 
should pul II --- I ;\ N 1)S ill "Ilkl'wards 10 resull in OtH.~ bookan \'"Iue 1(11' tile lot or lhelll. 

I-'ilh,~rs have m:lxillllllll sizes: the CUIT('lll tll:IXillllllll is hig enough ()r S;IIl('" lIsers, and the bigger the 
filler, the slower thillgs go. 

AUTIIOI~S 

.Jell' f'vtogu\ 

SEE ALSO 
cnopl'lI(9), pupsdfillCI(<J), PlipScldlill(9): ctlct(4) 

7th I ~ditioll 



ENFTFH .TER(9) EN ErFli .'1' ER ( <) ) 

HI AC NO>i n<.:s 
:l~\:'lUn\S OK if -things work. l{dlllnsFII.TF1~TOOBIG if th~' uext. upertltioH \vou141 make t.he IHtcr 
str'lll'lun: :nn~fnt}W. 

InJGS 
it might he uie\.' 10 han.' Hth~rlogkaJ ()pcralioH~; availahk. 
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NAMI~ 

enllush -., !lush an ethernct input file 

SYNOPSIS 
# include <PUp/pullslatus.h) 

cnnush(lld) 
illt lid; 

cc fih.\s ... -Ipup 

DESCRIPTION 
1:',!!1uslt is lIsed to removc <lily p<lCkcts that may 1)(' (lvaililhlc to be read !'rom the quclle for an et.h
crnct millor dcvice. Thc ;lrgulIlcnl should he a Unix file id or an elhcl'llct. dcv,icc. 

To avoid ;111 infinite loop. the filler set f()r the ethernet device shoukl reject <Ill packets, so thal 110 

ne'.\! p:lI:kcts arrive whik Ilw quellc is being Ilushed. Thc lilt'.'r that. is ~;I't \\'he11 all l'llwt'l1et device 
is opelled is such a nIter. 

Thc (·,/flush routinc sets thc timcout delay f()r the ctlh.'rnct dcvice so Ihat it rcturns illllllediatdy if 
no input is available: the routine dllcs Ilot rcstore till' pI\.'\iOlIS timeout delay. This Illay be COIl

sic.krcd a hug by SOIlIC, although this routine is IIsll~"ly called just once, right aller the file is 
opcncd. 

AUTllon 
.lefT Mogul 

SEL'; ALSO 
clwlwn(I», enctrllter(9) 

DIAGNOSTICS 
NOIll': this routine alw<lysrctllrtls OK. 
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NAI\U: 
cngcthost -, tk'tl'f111inc Pup host lIumher of i.:lh~ntct intcrH1Cc 

SYNOPSIS 
l'ngdhost(lid, ,\HI) 
int lid; 
ill (*AI~P)(); 

IT files •.• -lllUl) 

IlESCIlIPTJON 
FI/,!~c(I/()SI is passed the llnix rilc id (as rClllrth:d hy ('IItJI'(,J!(l)), lIt' ~111 L'l1H.'rlli..'1 fill', and a pointl'r to 
the ;'pproprialc addn:ss r(,""!lIlion pmlocl,1 (ARP) rlllltilH' (scc ('11.111.1(9)), alld returns the Pup host 
IllJi1lhcr or lhl' local ll1;tchilH.'. a"i I(JlIlH.l 011 till' l'llWrIld inh.:"';I1 .. ": \\ hiell is (1)('11 oli the given file id. 

Note that. illlY gi\'ell Ill;tchilll' Illil)' he COlllll..'L't\.'d to sC\'l'ral Ill'tworks, and may han:: differcnt host 
Illlillhers Oil l';h:h IIl'lwork. 

AUTIIOUS 
.101m Sl'alllUlls, .kIf IVlogul, I )~1I1 I\.olkowitz 

SEE ALSO 

HUGS 

e/l\lpen(9) 

This is a nasty lay\.'I'-cl'Os"iing. \Vl' could USC" rotltine to return the at:lual hardware addrl'''is or the 
~Illnli,ee. silllpkr to lise than Ille FN lOCI )FVP ioell (sec ('/I£'((.l).) 
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NAME 
enopcn -.- opcn an cthcrnct file 

SYNOPSIS 
# illclud~ «H1P/PUI)lih.h) 

cnopcn( lh'vnamc, dcvparams) 
char *dl'vllalnc; 
unioll DcvParams *dc\,llarams; 

l'C filcs ... -IIHlI) 

DFSCI{IPTION 

ENOPEN(9) 

; ~ 

FI/(}I'('I/ attempts to open one of the cthernet minor devices av.dlab1e on the specified inlerf'lcc. 
F.g .. if dt'\,J/(/II1l' is "/liev/clletA", thcn il \\ill try lo open "/Jcv/efll'tAO", "/dev/ctll'lAI", ctc. It 
then s\.'ts il plIcket niter (sec ('I/N(I) ) n.lI' the devin' \\ Ilit:h ignores .tli packets. Ilw;hes ;llly pending 
input packct~. and rdut'l1:-i llh~ Unix lile it! or thl' etIH.'I"I1l'l lk'\' ice. It also returns a (h.'vice parame
ters structure in t!t'I'/)(liWIIS, lix usc with other Pup libr~lry routines at this !c\·cl. The device param
et\.'rs illclllde sllch things as hardware ;Iddress Ii.>nnats. addresses, maXiltlllll1 packcl sii'.c. etc. 

There is flO corresponding em'luse routine: lise the normal close(]) system call. 

AUTIIons 
John Scamons, Jell' Mogul 

SEE ALSO 
c\osc(<J). \.'IlCl(4) 

DIi\(;NOSTI('S. 
Rdlll'llS -- I if no elhel'llet minor devices lire free. 
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cnrC'ad -- rrad: a packet frolH :III I.;'lhernet file 

SYNt)l,'SIS 
It tl·,dntft" < InrtJ/pf1lllibJl> 
Il ittdudt! <IJU'Il/L'Ull[);tl'kct.h) 
1/ hl'dudC' <tH!,l/tJllfls(·~ltus.h) 

cnn';ul:(H,I'. dt."l):;rranl's, packet. fi!h~J" timeout) 
iut fitf; 
Iinimi nt'lt)~H'~nnSc *,h:~vl"annns: 
stnu.:( I/.nf~ad~t,t ... packet; 
slrm:t cndf.ilrl'r *lHtcr; 
in t timeout: 

Cl' filrs, ... -limp 

I) ES( .• ~ I PT ION 

r:III'i'tlCl is Hscd to ,"",'ad one pilcket from an l,tlwrJ1Ct Illilwr devk:c, Th~ .lit! paranl~tcr is the Unix 
file ill or 11110.' ,kvice to read from, dcrl'ar,lIJ1s is the' <ledCt' lixlI:aule~crs stnlctuFe rcturncd by CIlO

/N.'Ii('), jillf'!' is all \.-,thernct p~ll'kd filter (see ('I1l'II,1) ) to I'll' set litW thl' dc\·ic\.\ and fimcont is the 
timc (in dock ticks, 11M) Or.1 sccond) to wail bdt),I'i.~ FCHtnling CIlIply:-hanliecJ. 

Pdr/,('{ is llK' addl\'ss of th~' PUI) (kid of a A'('IPi·u'kc/ sITncHtr .... • w.hcrc till..' r:et'civl'd packet will he 
ptrl. The cal.fl'!' must aUncrt\.'d spac~~ ftn' the elllin~nC'lp;lt'k(~'L hut fuust pa:ss tht~ (llh.lT('SS of the data 
pillt ufthl.' p~'l.'kct: Ililis flIakc~ it possible l'tH:" the t:;.fkr to us\.' t.his t'(Jutinl" wi,t.hmll knuwfllg how 
brg\.' the ('(hcrHct hC·'lder is. For example: 

st.rlll't i'klPackcl pbuf: 

status := clIJ'ead(f'id. &dl'vpararns. &( phnU"up}, &littcr. thm.'Hut)~ 

If lill' valllC" Nt ILL is passl'd. I;ill' the filter •• dt.lh.'ss paral'uct.cr, no new liller is Sli.'t. Thi:s, means that 
whall'vcl' pr'"VioHsty sel HIler ('xists will be used. 

/':lIfl'tlllquh'/\ works the same as ('Jlrt'lId, except that it docs Hut take .filler or timeout param('lcl's: if 
these arc atrcady set, t.h:C'll the- cost of passing then]: can be avtli'dcd. 

A lJ' I' I lOllS 
J()hn Scamnns, .fe'll' IVtogut 

SElf: ,\I,SO 
CIIHlx'n(9), t·ft\V ritl;.'(9) 

IJIA(;Nosn<.'s 
Returns T&M.~OLJT if the read l~lils (fhl" any n.'asun, inch.u.Hug, such t.htngs as me not oren~ etc.), 
oLhcfWisc returns OK. 
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NAME 
ensctbacklog -- set cthcrnct input qucuc backlog 

SYNOPSIS 
cnsethackJog(fid, Imcklog) 
jnt fid; 
illt hncldog; 

cc files ... -Ipup 

DESCRIPTION 

ENSl ~TB;\CK I JOG (9) 

h'/lsetbacklog is used to set the input qucuc hack log (the tl1:1xill1111ll nllmber of rcceivcd packet'i that 
will bc quclIed pcnding a read) It)1' tlK' cthertlet !nillo!" dniec delloted hy thc [ttl paramcter, Hac/{
log specifics the m,lximlllll quclle length; if hack.log is zen'), a dl'f~lillt' valuc willl){~ IIsed, and ifit is 
higher than the maximum allowahle value, till' maXillllJIll will be used, 

AUTII()I~ 

Jclrrey r\'logul 

-',.: ALSO 
~Jl()pcl\(9), cnet(4) 
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ENSIGNAI.(9 ) UN IX Prograllllllcr's MUlllwl ENSIGN/\I.( 9) 

NAME 
enslgnal .- enahle or disable signal on cthcrnct packet arriv,ll 

SYNOPSIS 
it' illdudt~ (s),s/signal.h) 

cnsit~mtl(fid, signum) 
int lid: 
jut signum: 

cc files ... -lpl1l) 

DESC.1UP nON 
FlIsiglla/ is lIsl'd to specify a Unix signal to he delivered whciI a packet arrives for the ethernet 
minor deyice delloted by th~ .lid parameter. .\·i~IlUlJl is the signal numher; it is wise to choos(~ one 
l.hat is ollh.'rwisc unlikely to occur. 

Once the ~ign;;I hils heen sCI. it will be Jdi\'l.:rcd each time a packet <IITivl's (even if the packet is 
di~cllrdcd hy tlK' elhernet drin'r becJlIse th: inpul quelle is rull.) To disahle the signal, call {,Ilsig-
110/ w il.h a sigl/ulII or zero. 

The idea i~ thal lhe calling progr;lI11 has sN lip a rouline' to ciilch the specilkd signal anu then read 
(\ p;\cket rrolll the ethernel. 

AUTIIOR 
Jclrrey Mogul 

SEE AI,SO 
cllopen(l». cnread(9), pupilil(l)). signal(.1}, sigvec(2) 

1)1 A (; !\()S"I'ICS 

NOlle. 

BU(iS 
\Vriling code to handle signals properly is a hlack art. It is I~lr sall'r to use .\'('/('('/(2) when possible. 
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NAMI~ 

cnwrite - write a packet to the ethernet 

SYNOPSIS 
if include <puJ)/pulllih.h} 
# induclc <llUl}/(lllppackl't.h} 
-If'indudc <lmp/IHlt)status.h} 

(mwritt:{DsIHost, Pty'pc, fid, de\'params, packet, len) 
dim * Dstllost; 
UJlSignl'd short' Ptype; 
illt rid: 
union DcvPamIHs *tlcvparmns; 
strurt En Packet *Ilacket; 
illt len; 

cc filcs ... -lpUI) 

DEscnlPTION 
F/lI\'ril(' is lIsed to write a p<lckelollto the ethefllet. ,The hufTer rL'l'crcd to by Ds/I/osl is the 
hardware address of the imll1ediate deS I ination host; /'lyP(' is the Ftherllet packet type (I/ol the Pup 
p;lCkct type) lo be in';;l'I'led into til\? packet; lid is the Unix file ill of the C'l\lcrnct device and 
c!crl'a/"{/ms the device parallleters ~trudllrl'. both retllrned by Cl1upcl1(9). 

/'([('/1.('/ is the (Iddrcss of the 1'111) fir 
been put. The caller must allocated 
data part of the l)tlcket: (,l1wI'ile \Viii 
caller to use this I'!lulin~' without kllu\\, 

strllct NelPacket pbuf; 

" a 1\/('//'([('/.;('1 structure where the ellcapsu!atcu data h~lS 
, I()r the entire nctpackN, hut Illust pass the address or the 
~rllct the clllcl'Ilet header. This makes it pos\ihlc f()r the 

, how large the cthernet hra(k-r is. For example: 

status ~::: ellwritc(&'1 )stllosl. rid, &lk\'parallls, &(phul:Pl.lp), length); 
/.('11 is the kllgth or the ('/I('III,slI/a/('d part of the p;lcket, i.e., not inc1udillg thl' etlWrJll'l hl'ader. The 
length of' the encapsulated pach'l should he an eVl'll number. 

AUTII()I~S 

John Sealllons, .Jell' iVlogul, Dan Kolkowitz 

SEE ALSO 
elll'l'ad«», enopen(<J) 

1>1 A (; NOSTI('S 
If' thl' c/t"'P(I/,(//IiS structure is invalid, returns PCNOTOPEN (a poor choice or COUl'S). Ot.herwise, 
always l'l'tllrns OK. 
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UNIX Pwgranullcr's M'anual: MAI:)D~rONAI\tE( t) 

Ill,l{ld'tunamc '., .. transl:ale a Pup Port achln.'s:';, to a Ilaln~ 

SYNOPSIS 
II iudud,,' <IHJll/()ll[JUb.b>' 
1/ illdudt" <llUlt/lml')l·on!'ilal'lt~.h> 
1/ im:ludc' <lHlI)/Pulls,lalns.b) 

ma ,lilt onamd I: t'taI Po rt,namc) 
stnrd ')C:)-f( *1~cmPort; 

dmr *u~tmc; 

n.' Iiles ... -lpUI) 

DES( :mI'"HON ; 
:\I,Jcllollww' is tI~;",'d to tr;IIl:-;\;th.' ;a Pup Net/II'ost/Socket idelllil.h.~I' (a PUrl) illto a string 1l~lIne. This 
is dUIlI .. ' hy making CI 1\,'qU('st to Ilh.' :\li,\'('S(,'/Tin's Sl.'rH'!' Oil lilt..' local lH.'l (the l,l'tP,IC!'It is broadcast to 
all hosts.) 

Th", input p<lr'IIlK'ler is a Pori, which indud-cs the net HHllIhcl', tllc host UllIIlher. and thc socket 
IlIlLlhe!' "I' the de~ircd nalllC, Any of these can be I.cro, and the' Hanle scrver will illterpret this as it 
plc:,ISCS. Thc l'l'lurncd ~trill~l, i" (If' till' rorm "'II(I~lN(\Hll'-1 SOckl'INatllc", or jllst '·II.osINamc" if'the 
<.;(:ckd is zcro. T11(' valll~ 01< is returllcd on a succcsslhi transbHon. 

AUTIIOI( 
.Idl'rcy rvlogul 

SEE ALSO 
Illlc()kup(9) . 

DIAGNOSTICS , 

IIU(~S 

Tht'rc arc scn'r;a1 possihle clTor returns: 

NOCIIAN 1I11";ttlS that no Pup channel \vas available. 

','IM.I:,()Ur means that tlw server did not n.'spond withi:n a n.'asO'nahlc timeout p.criod. 

NOTI:OUN I) indicatt's the spccified Nl'tlllost/SockCl was nol !tHllld. The 1'l'IIll'llcd string name 
<':olltains a IllUlItln-rl.'adahlc crror Illessage. 

Thc ruu<.:tion aSSlIlH(,S that the servcr host is Oll~ whkh is on the Incal network, and that it is accept
ing broadcast packets. Both assumpti.ons are reasonahle. 
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MAITRIBUTI':S( 9) UN IX Programmer's tvlanual M!\TTRI BUTES( 9) 

llIatlributes .-- get Pup Network Dil\:dory entry attributes ror an address 

SYNOPSIS 
It jnrludt' <JHlp/Jlllplih.h> 
il illdmll' <PlIl)/IlUpCOllslants.h> 
.// illdutlc <PlIp/llupstatlls.h> 

m:llll'ihuh's( HcmPort.att rihutcs) 
st'-liel Port *I{cml'ort; 
char *aU rilmtcs; 

c~ filt~S ... -IIHlP 

DFscnlPTION 
,\!allribu/es is lIsed to gel the ",l!trihutes" ilssociatt'd with the network directory cntry I()r a Pup 
Net/llo\t/Socket identifier (a />0,.1) illln ~I ',Iring 1I11,.ihlllt'S. This is dOIle' hy lTl<1king a I\.'qucst lo the 
ill isc.\'('/Tic('s ser\\~r 011 the local lIet (the requcst is bro;ldcasl to (111 hosts.) 

The input par(lllll'ler is a Port, \-vhich illclude:-; the nd IllIt11her, the hll';t Ilumber, and the socket 
number or the tit'sired site. ;\IlY or these call he zero, and the name servcr will interpret this as it 
pk(lsl's. (1Iowe\l'I", this is lIJost likely to slicceeu if the PorL uenotes .1 SIK'cific ho~,t.) The returned 
string is or the rorm 

Allrihllh'N:lI11e: ;\llrihllte\';t1ue ( ;\lI.rihlltl.'N'I\lI~: ;\nrihllteValue ... 

That i~. it g,i\es the n;1Il1C al1d v;lllle of Oll\.~ or ll10re tlttrihllt\.'S I()r til\.' s\K'cified host. (;\ctll;t1ly, if 
thcre arc no attributes, the string will Iw '':Illpty.) The' 1ll0~t Iikl'1y <lttributes arl' "I.ocation" anu 
"0 V .. ·I1C 1'''. Thus, this call he lIsed to filld llw sllpposl'd location or a host. 

OK is rduJ"Ileu if' tl1l' call is sliccessful. 

AlJTllOn 
.Jelrrey r-vlog1l1 

SEE ALSO 
IlIloD kll p( I), III(\ddtOIl~ll1ld() 

DIA(;NOSTICS 

BUGS 

There arc several possible error returns: 

NOCIIAN means that no Pup channel was available. 

Tlrvll~OUT means that the server Jid not respond within a reasonahle timeout period. 

NOTFOtiN I) illdicates the specilkd NetlllostlSocket was not (hund. The rClllrlH'd string attl"i
hull'S contains a hlllll;lIl-re'Hlah1c error Illl'ss;lge. 

This protocol is peculiar to Stant()rd. 

It is also IHt'lly dumh; there is no convenlion fi)r dl'1illliting attrihutes, and there is no way of 
guarallteeing th;lt allY given i1llrihull' will be rClurneu. /\Iso, if the list or atlriblltes won't (it in a 
packl'l, thi JIgs will probably not work well. 

pn(JI'C)(,()I, 

For lack of a hcller pbce, the protocol is doculllcnted here. 

Request I :orlllat The PlIpType is ;\'1''1'1\ I BUTESREQ (OJ 1 0) and the data portion 
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Reply Format 

7th Edition 

UN IX Progr(lllJmcr's rvlanllat IV1AI I'RIBUTI·.S( 9) 

is th{~ Port. 

The PupTYIH.' is ATJR I BI.ITFSR EP (OJ II) alld the datil portion 
is the (Ittrihlltc string. Errol's ar~' indicated hy PupTypc 1.00 K
UP!:R R (Nalll\.' I.ooktlp Error), with a hlllllall-n.'adahk explana
lion string ill lh~ data portioll. 
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MBOOTl>IR(9) UN IX Progr<l1llll1er's Manual MBOOTI)IR(9) 

NAME 
mbootdi r -- get a boot file di rectory from a hoot server 

SYNOPSIS 
# includc (pup/puplih.h) 
If indudl' <PUP/IHlpcolIstants.h) 
# include <IHlI)/plIl)status.h) 

mhootdil'(Scrn'I'Pmt. hlllrcr. hullen) 
stmct Port *SencrPort; 
char *hlJITcr; 
int *huncn 

Cl' files ... -ipull 

I)FSCHIP'nON 
,\fh(lo/dir is lIsed to reqlll'st (I'rolll the hoot file servcr \-vllose "dJres-; is ill Sl'r\,crPort) a list or the 
m;lilbk' hoot flies. \Vllat is rctllrned is a bulkr full or l'lItril-s that III(/.), /)(' 11Irg('/" l/tllll lite maxilllulJI 
Si2(, (!f'a 1){I1l! rlJ('lellgtll(~/lhe tile rell'I\~IICe p;lr;lIllcter hullen. III on.!...'r to get this (alnw~t) right, the 
routine IHay t<lke (\ filiI' amount or timl' (011 the order or J seconds) to gel (l boot file. 

The ~trllcture or each entry in the n:tllrlwd hufl'(.'r is: a short word giving the "boot rile III I III her", 
tWI.> shorts giving an :\110 It>rlllat date (low-order word lirsl), and a hoot fik Ililllle in Be!>I, string 
formdt (sec I'uI's/I'ill};(t)). 

Till.' SeJ"\'crPort 111;11' be a hroadcast address. 

AlJTIIOI{ 
.Ielfrey Mogul 

SEE ALSO 
Illbootrcq('», pupstring(l) 

DIAC;NOSTICS 

BUGS 

There are sl'veral p()ssihle l'I'ror returns: 

NOCII;\N Illcans th;lt 110 Pup ch;\I111l'l \-vas a\'ailahle. 

TIMI·:OUT llIeans th,ltthe s~rver did not respond within a reasonahle time. 

The protocol used involves sending OI1l' request p<lckct, then awaiting one or mo/"(' reply packels. 
There seellls to he no way to gel this right short or some hairy tillleout h;lch'ry, so the routine may 
occlsiOlWlly return a pilrlial directory. The lIser should try again if things don't look right. 
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mhuutH"qUc:st -, ''l''\.U!l~ ~a b'Oot -au~.d 

SYN()l"SJS 
# :indutlc <pupJpuplib4h> 
11 iJ~dmk~ <PU)J/pUpt'OflShlnts.11} 
If illdudc <PUIJ/,upsl:at'tls .. 11) 

UdlOtd n~\t\tt''sd; ~.II·od .. Ilo6ISt'\c:1.~IU;Nttnllk~r) 
s:t~'U("l 1')011 *1hd·ort~ 
tm~if..~%1l" !ttu::: ntlofs.,l"k.: 
u)'l'Si~ni'~~ htu::! nFNtuuht~f; 

1>1':S('tUl' nON 

MB{)OTREQUEST( 9) 

; ! 

/';b~"dlJ1.·tIUt·Slh u~"I.'J tu n.:X~th"'it dut ';A hOllt :s~ncr .. d'l~ign~~t1.."d bl' J)~~(f!'{'rl. scud ~1 me via the Alto 
hnobotr;111 Ph~k)t'Ht\\'hkh is i.f~Kuml·tU{"{1 (+~\,'hl"r('_ The Itmll.\lf(·k p,ar'!fnC'lt'r1ssl~Hl h.' the server 
10 ~niht~~d\" \\ h~d ::-';1)!cli:ct un du,,' IHC;d host t, (n fl"Cci\e dl\.~ houl lik~. The IU:tVwnbcrb 'Sell! to the 
!'-I\.'f'\'er tu indkah.· dk: Uooa Fill~ Numhcf which is i\."qu\.~(,"(l 

O~lJy nne ;di·t·mpt h; HMlt'l.\ au.d no al'kuu"'~kd1~emcnt is c,XJxX'lcd. '111C hrK~btrap fo(t<lcr should 
n;·uy this fiulctfHH if nn mt.:' :arrh(~s\V'thiH ~.I n,,',(I~.uuAlhlc titnCuul.'nh." nnnnal return v.alue is OK. 

AUTUOH 
It·m:cy ~h9gul 

SEE ,\;ISO 
I :JI"i'un)tuotrC(,I( () 

DIA(;NOSnCs. 
NOt] tAN is rdUf1K-d if nu Itup ("hannds ~trc cl\'~.iI;lhle~ 
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NAI\-U: 
mkissofdcath - send a KissOfl)ealh Pup 

SYNOPSIS 
# illcltldl~ <PUp/IHlplih.h> 
# illcilule <pup/Ilupconstants.h> 
# indudl! <plIp/lmpstatus.h) 

mldssnfdcath(l>stPort. DPupll» 
strurt Port *l)stPOl't; 
llllSiglltd long DPupID; 

()F!~CI~IPTION 

M KISSOFl)l~AT"1 (9) 

,\I kis.\(~/;t{'(/I" is lIsed to send a I< bsOIl kath packet to the specified port. The Pupl J) of the packet 
is the nile specifieJ by the caller. Only ()Il~ attempt is madc. ,lIld no ~lckll()wlcdgelT1l.'lll is expected. 
The llorm~t1 retul'll v,lIue is OK. 

AlJTIIOI~ 

Jeffrey Mogul 

SEE ALSO 
miscscrver(9) 

DIAGNOSTICS 
NOCII/\N is relurned if IlO Pup channels ,Ire available. 
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1ll1ookup - tr~lIls1aIl.~ a name to a Pup address 

SYNOPSIS 
,/1 indude<JHlp/J)tlplib.h> 
/I indude <puj)/lmll('onst~Hlts.h> 
1/ illdude <IHJI)/PUI)shltus.h> 

ml(lokllp(nmne,Hd Port) 
dial' *nauu,'; 
stnu.:t Port *I~l'l Port; 

l'(' liles ... ·1,HlI) 

DESCIUPTIt )N 
.\I,'/lo/WI' is IIsed to translate a ..;tring ll:lIlH.~ into a PIlP N(.'t/llp..;t/Slll:ket idl'lltirkr. This is done by 
1II;II,ing a rl'lIth.'st to the ;\li.\(·.';IT\'in'sservl~r 011 tile local nct (11H.:I ..... :qlJl..'~1 is hn,);ldc;lst loall hosts.) 

Tilt.' inpllt par;lIlll't(.'r is " string which is In he translated into ;1 IllIllH.'ric idelltilkr. Il can either he 
(lr Ihc 1()\'Ill "1 h)stNalJll'~' SocL.'tN:II11C", or or the Ilmll "llosIN:IIlH:". ill which GISl' the returned 
stlch:t will he zero. The olltput parailh.'tcr is the Port address or tile nallled (.'Illity. This is passed 
h:ll:k to the calkr, so the ;lclu:!1 p:lr<lllll't....:r is all address. The runclion \,<tllle 01<. is returned Oil a 
suu:essrul look lip. 

AUTIIOI~ 

.klrrcy 1\loglil & John Sl'a11l01lS 

SI']': A I.SO 
1l1addtonamd(». port(tJ). pllpernllsg(9) 

UI'\(;I':OSTICS . 

nurjS 

Ther....: arc s .... veral possihk l'ITor retllrns: 

NOC'II/\N means that flO Pup channel was availahle. 

THvll ~Ol.lT lIleans thllt thl' scrn.'r did not respond within a n.'asonahlc tillle. 

NOTFOl.l N J) indicales the· specified n;lllle was nol fOllnd. The (global) returned slring 
PUI)I':rrl\lsg cOlltains a human-readahle ('rror mcssage. 

The fUnctioJl .iSSlIIllcsthat the scrverhosl is olle which is Oil the local nCtw(lrk, '~lnd that it is· accept
ing hroadcast packets. Both assllmptions are reasonable. 

Wh<"11 transi;ttillg all octal host \lllmber of tlK' /()J'I1l .. JOO". the fUllction retllt'lls "OIl JOO If 0" . TLis 
is intuitively right. hut wrollg an:ording to Xerox solhvan .. '. (On l.hl~ other hand. it parses 
"SOIl JOO" as "0/1 SUII JOO"; i.t.'., thl' assumption is thal Il's appear starting on the right.) 
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r\'1M!\II,CHI~CK( 9) UN rx Programmcr's Manual MM/\.ILCHECK( 9) 

NAM£t: 
mmaikhl..x:k rind out if a user has new :nail at a Pup host 

SYNOPSIS 
If illdudc <pup/puplih.h) 
II illdudt' <Ptlp/plipconstnnts.h) 
1/ inrlwlc (pup/Illlpstatlls.h) 

IlllnaildU'ck( ncmPort, llscrName, Ilu.'ssagc) 
sll'Urt Pori 1=HcmPol'l; 
char *llscrNamc; 
char *Illt'ssage; 

I)ESCI~IP'I'I()N 

'\,'lIIdi/c/i('ck is used to finu out if a given ll~;l'r has Ilew (unre;IJ) m:lil \.vailing at a given host. This 
is dotH.' hy m:lking a .'lIai/('/tc('k J'I .. 'qlll";t to the ,lIiscSl'lTic('s scrvcr at the specif1cd host. 
(Spl'cillc;dly. a "I.aurel-slyk i\bil Ch~ck Rcqtl~st" is 1l1ad~.) 

The input parallleters ilre tlK' address or ll1 ... ' host (1I11..' s(lcket lido is ignored: mail check reqlll~sts 
arc ah\:lYs sent to th~ ~vlisl'Sl'rvices sockl'l) lind the us~rn':lIlh.' (aetllally. l1lailhox n~t1l1c) lJsl'rNamc. 
The host <Illd lIet Illllllhl..'rs Gill he /.\.'1"0, alld th~ I\.'qu~st will he hro<ldcasl to all hosts - only the 
first alls'vv~r will h~ rCluJ'lwd. The followillg Il()n-~rror retllrtl codes (11\.' po~sible: 

N 1~\V~ilt\ II, indicates th<lt new mail exists; there may he a hUBlan-read"hle explanation ill IllCS-

sage. 

NON F\V ~·1 t\ II. indicilL\.'S tll:lt n(l I1~W Ill~IiI l'X i,·;ts; a htlillall-r~ad;Ihk e,\ pLlIlation is in IIwssagc .. 

NOSlll'111'v1 BOX indicilles tllat IlO lIIailbox with the giH'n Ilallll' exists ,It the host; a 
. hUIII'III-n . .'ad"hle ('xpi;tnatioll is ill lIIl'ssaJ.!c. 

The par(lllll'Ll'r I? l'J11I'(lr/ is passl'd by rl'l~'rellce to allow IJlllltlilcl/('ck to return thl' address or the 
host tll:lt actllally responded, ill the c"s~ of';1 hroadcast Il'qUI'SI. Th~ calling. program can thell lise 
1II11t!t!ltlIIUlI/l'(l)) to <.iL'tl'l"IIliIlC the 11,1111<.' or Illl' responding host. 

AUTllon 
.Ie/frey rvtogul 

SEE ALSO 
mlookup(9). maddtonalllc(9). 1JJ<lilcheck( I) 

DI A (; NOSTICS 
There are s~veral possihle error returns: 

NOCII,\N IllI..~aIlS that no Pup challnels were avaiahle. 

'1'1 M I ~( ) lJ I' means that the server did not r~spolld within a reasonahle period. 
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NAME 
Jlls~srvreq -. make a M iscScrviccs request 

SYNOPSIS 
n· include <IHlJ)/I>UI)lib.h) 
If inl'llidc <IlUI)/IlIlI}l'OnstHllts.h) 
/I illcludc. <IHlI)/pHl)slattls.h) 

msC~rHe(l(lh'mPol't, luHlIr, InBun.l'lI, QulBu", Out BufLell, I{NfI'yI)C, Timeout) 
slrud Port *lh'mPort; 
l~har *lnBuf; 
iut InBufLcn; 
dtar *()ul Uuf; 
in t ;t. Out Btl fI.l'lI; 
lIlIsi~ned cI)~II' l~l'(fI'yI)C; 
inl Timeout; 

Cl' files ... -IIHlI) 

()ESCIUPTION 
1\I,\('srl'rr(1 is a rotlli l1e IlH."lIlt to IX' the core of most reqllcsts to a !VI iscel1alleolls Services server, 
The catler sets lip a huller to send to thl' sern:r, lh..'scritK'd by IIIJJl(/ and ,,,111(/7.('11. and a Port 
structure ( RCIIlP(lrt) that gin's the host/net address or the server to lise (lising till' address 0,/10 II' 
will calise tlll.'I'l'<.llIcsl to bl' hroadc:lst Oil the I()c:" 111...'t.) The caller ,lIso passl's (in Rn(/)'IIl') the Pup 
Typ~ or the r('qllest (c.g., 1\-1;\II.CIII-:< . .'K, A 1'1 i'vl I':RFO, etc'>, tlilli the Ilulllber or SCCOIlUS to wait 
bd~lI'e timeout 

The limctioll retllrll~:the Pup Type or the n.'ply I\'c~i\'ed. and lIS~S OIl;lIlu/to store the r('rJl'y huller, 
and OUllJujl.(·1I to store the length of the reply huller. The truc host/Ilet address of the responuing 
Sl'I'H'r is relllnK'd ill RClIIl'or,. 

AUTIIOUS 
John Sl'a11l(1)S, Jelr Mogul 

SEI': AI ",'-;0 
Pllpport(9) 

()I A(; NOSTICS 

(JUGS 

Returns '1'1 M EOUT if the requcst timcd out: returns NOCIIA N if there were no available Pup 
channels. 

The manner of signalling error Oil return slicceeds only because TIMI~OUT and NOCHAN are dis
t.inct Ih)IH the possihle MiscServiccs Pup types. This is a lousy way to code (sorry.) 

7th I ~tJitinn 1 . 



1\1SEN DUlVlSG (9) UN IX Programmer's .Manual MSENDUMSG(9) 

NAME 
m:;eildutllsg - send a message to onc or <11\ users at a Pup host 

SYNOPSIS 
# ind1Hh~ <pup/pllplib.h> 
#" indud~~ <pup/puJ)fonstants.h> 
# include <IHlJ)/IJUpshllus.h) 

mscndumsg(ScncicrNamc, UcccivCI'NHIlW, ml~ssagc, l~cIllP()rt); 
dun *ScndcrNamc; 
clU11' * ncccivcrNamc; 
chnr *mCSS:lgc; 
str\lct Port *RcmPort; 

cc files ... -Ipup 

DFSCUlllTION· 
l\!sellduJIlsg is used to send a short Jl1l~ssag\.' (no 1110re than son characters) to a lIser, or all users, 
logged in at a host 011 a Pup network. TlIl~ rell10te host must be rUllning the Stani(lI"ll MiscServkcs 
server. 

The protocol is a cOl1nectioll\cSS one (one packet per Im'"sagc). so only ,IS many bytes CiS \vil1 ftt into 
one Pup packet may be sent. The mcss;lge is sent with a Pup type or SFNDUl\-lSG: thc Pup Data 
portion or the packet contains the single nul1-tcrminatl'd string 
"ScnderN:II11c: Rccciv<.'ri'Jwllc:mess;lgl''': the mcssagc has new-lincs cmhedded. I r thc Receivcr
Nallle rIekl is '*', then thc Sl'ner at the receiving host ddivers the mcssage to all loggcd-ill users. 

The addressof the receiving host is dcsign<lh.'d hy l\clII/1(w/. The vallie SFNDlIACK is returned if 
the remotc host rcccivcdand delivcred the message:' Ir the host address is zero, then all hosts will 
receive the message; the function will only keep retrying IIntil it J\'ccives one response, so delivery 
is only "guaranteed" to olle host. (Actually, it is not gll;lr;l1ltc('d at all.) 

Al.lTIIOR 
Jeffrey Mogul 

SEI': ALSO 
mi~.csl'rver(9), scnd( 1) 

DIAGNOSTICS 
There are several possible error returns: 

NOCHt\N means thal no Pup channel was available. 

TIMEOUT means thal the serve'r did not respond within a reasonable period. 

SEN DU I':R R llIeans that thl' 1\'11 10 h.' host rl'SI){)lH.kd hut did 110t accept the l11essagl" either 

HU(;S 

becallse the lIser W<lS 110l logged in, or IK'cluse t.h\..' host did not grant permission. 

The protocol uscd is pcculiar to thc Stanlt)J"d implementatioll or Pup. 

The message may be delivered more than oncc (there is a race in the timcout logic.) 

I haven't implemcnted this one yet. 
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msunbootrcq - requcst a hoot-load 

SYNOPSIS 
It iurlude < lUI 1)/ Pli pi ib.h) 
1/ indude <pup/pupcollshmls.h) 
Il'iticlutie <Imp/pupstalus.h) 

" msullhootrC(I(l )sll)ort. UootSock, BFNumhcr. BfiNmnc) 
stru\'l POl't *l)stPorl; 
unsigncd r()l1~ BootSock; 
lmsi~~ncd It)n:~ BII'Number; 
dlar *B FNmllc; 

l'C ml~S ••• -lpUl) 

DES( 'HIPTION 

MSU N BOO' I'R I ~Q ( 9 ) 

illsullbooln'l/ is used to rcqUl_'st th<ll a hthll ~er\'('r. d('sig"atl~d hy IhlPurl, send (I rile via the Sun 
hoolstrap protocol. which is dOCllllll'lltl'd ill /usr/~;ull/doc/Sllllho()t/SunBoOl.prcss. Thc l1ool.\'ock 
parameter is S~llt to the s~r\'~r lo indicate what soch't on the local host is to receive the boot file. 
'I he I1FNumlJl'1' is s(mt to the sen'l'r to indicatc the Boot r:ik Number which is requcsted. Ilow
cvcr. if the HFNclllf(' pantllK'(er points to ;1 nOll-null string, then the hool servcr will ignorc the 
numbl'J' given, and return the named file (the namc must he meaningful to the sl.:rver's host.) 

Only OIlC attempt is madc. ano no acknowledgemcnt is expeclcd. The bootstrap loadcr should 
rL'lry this fUllction if no file arrives wilhin areasonable tillleoul. The normal return valuc is OK. 

AUTIIOI~ 

Jdl'rcy Mogul 

SEE AI.SO 
IIlbootrcqucsl(9) 

I)IA(;NOSTICS 
Noellt' N is rctufn<.'<.l if no Pup channcls arc availahle. 
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NAME 
mtimechcck - get time from a Pup server 

SYNOPSIS 
If indlHJt~ <PHP/PUlllih.h) 
II indlldc <"lIp/pupcollstants.h) 
-Ii iududc <PUP/IHJJ)status.h) 

mtimcchcck(TinH.'Port, G i\,lTimc) 
strurt Port *TimcPol't; 
long *G IVITimc; 

cc files ... -lpUI) 

IlESCHIPTION 
,\lfill/('che('k is lIsed to rilld out wlwt time a host thinks it is. This is d<"H~ hy 1l1akirg a Till/cChec!c 
reqllest to the ,\!isc.")'I'/Tic('s scrvcr ilt the specified host. (Specifically, a "New St~lI)(jard ;\\to-style 
Time Check RCCJlIest" is made.) 

The input parameter (pdssed by rderl'nce) is the Port a(!dress of the ',(~IlHlte host. (The socket field 
is ignored: time check requests me <.lh\'(lYs directed to llh.' rvliscServicl's socket.) The host and net 
11l11lll"wrs can be zero, ,\lId the request wil! he hroadcast to all hosts - only the first an~wer will be 
ret.urned. In any case. tll~ Port ~;lt:uctllre pointl'd LO hy the paranH.'ter \vill be set to the actual Port 
address of" t.he rcsponding server. The tillll' returned ill GI\'ITin)(~ is the lIumber or seconds since 
mi<.ini);'.ht. January L 11)()l, Grel'llwich ivkan Time « iMT). Note that this is dilfen.'lIt rrolll the 
Unix base 1'01' tilllC, \\hich is Illidnight, January I. l c)70. Till' fUIH.:tion returns the valuc' OK if all 
goes well. 

AlJTII(}I~ 

.lelfrey I'vlogul 

SEE AI,sO 
III i~:cser\'er()). t.i lllechec k( 1111). ti IllCCO II vert(<» 

I>IAGNOSTI('S 

BU(~S 

'I'IK'I\' are sever;11 possihle error rctlll'lls: 

NoellAN mealls that 110 Pup channels were availahle. 

'1'I~rl~OUT lIIeans that the scrver did not respond within a reasonahle period. 

The rvl iscServiccs servers which properly implemcnt this service return ;1 I~~w more \Norlls, indicat
ing things like thl' IOCid tilllel.llll(' and thl' local pcriod when I )aylight Sayings Timc should be in 
drect. I\lfill/('chc(/.: docs lIot return these uscilll tidhils; lInix has ('s:.;cllti;dly equivalcllt Itlechanisms 
anyway. 
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NAME 
pur~chan -.- d'lta structure deS( rihiHg a Pup chmmd 

SYNOPSIS 
IliHdudc <lUJt)./IUJjlJib.h) 

DES('UnITION 

PUI)CIIAN (<» 

A rup( '1Ial1 h a d~H:1 strucHlfC which is u,,('d lo dt':-;crihe a Pup chaUlH:I.U\'Cf which Pup-hl\cd (0111-
Ilill:tication may How. The iliJfl' ():p('f;lli()n~; a user shOlrld ('\ Cf do 011 a PupChan arc (1) definc 
Sp:IU: for it h.-.g .• S1Hlct PllpC1t~1Il ll1ychan:). lIud P) p:.e.s its addn:s ... to the r(llitill~S iu the Pup pac'k
agl..' k.g .. Pl1fX:IH';d&myrhan): .) .t\ ny other rd~rencc tu a PupChan is forhiddcn. J \JpCh<ltls. oHce 
ojh'm:d. should nol h~tleall()c<ltl'J 1111t.i1 tiley a 1' ... ' dosed. 

i\ll'I'IIOI~S 

.fohn Seamons. Jdi' \toglii. Dan Kolkowitz 

SEE AI,SO 
pupopcn{('>' pupl..'lllsl..'('J). PHI)';(.'IIllOdl'(Y), dc. 

InJ(~S 

N'.I '-,uliH'cement uH.'challis1ll l.'xists til kcep f(H)lhh prqgranmH.'rs from abusing PllpChans. 
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NAME 
pupclOSl! --. close a pup chaJlnel 

SYNOPSIS 
II: induch.' <Illlp/puplih.h> 
II include <jHlp/pupstatlls.h> 

Impclo:;d Pl'h~lI1) 
sll'llcl PupChan * Pchan; 

cc tiles ... -Ipup 

.. DFSCIUPTION. 
I)ul'c/o,'i(' is used to closl' a Pup \.:!1anllcl OIWlh,'d hy fJlIl)O/)I'I1(I)). 

AirnlOHS 
John S~<\l1l()11S, .lell' Moglii. I )all KolkowiV 

SFE ALSO 
pupnp~ll( \» 

I>J,\(~NOSTICS 

PUPCI.OSI·:( 9) 

Norlllall\', the n.'tllrn· V:t1l1l' is OK. Ilm\'\.''.'l'l', if YOII try ttl close II Pup Ch:lJlIlel that was not really 
open, YOII (prohahly) will gel PCNOTOPFN. 
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Nl\l\'ll~ 

l./N IX Prngr;Hunh~r\ lVfanual PUPDFSCf{ ti'( t» 

(pllpdl'scrip) pupincJ('scrill. PUPtHlttll.'srrip, ptrp(itfhlt:han 
litis 

at.~c.:C'ss mapping betW(("Il PupC'halls ,lIld 

SYNOPSIS 
jlUphHlcSl'rtll(pdt:Ul) 
strut't "Ul)'(' 'han· pt.'fmn; 

strud I)ut)('h:m *llupriIUndaan(Hd) 
in' lid: 

tT till'S 0.. "")UP 

nESt .'llU )TION 

For l'at:h np"'H PUpCh<lll' (as n:t.lIrth:d hy 11Ilp(lll('nt9)). {hi..~n.' is one or Ulfl'F{' Ullix flIe (kscriplor 
'''I.id'') assot.'iah:tt. tf a prop;ralll tlSl.'S tlH..' .\(1~'(/{C)) sysll'Hl t:aU ,n t'onjullclion with Pup. it may need 
tu lind" out what UK' ~Issoci:awd lid is It}!' a PupChan. rupil1~ksnip: I.\'turns. lhe lid :\ssodated wilh 
input un tht' spI..'cHktf PupChan. l'III'Oli/ch'so'ip is prm:idl'd ttH' c.:ompfClCIll'SS, but is prohably not 
useful. 

TIll.' lypic.:al us<.' tIl' the fHe tksL'FiptPr is to create a mask Ihr US\' wlth .'ie/eet. 

Alsoimport,ult Itl!' uSt,'rs of sc/('Cl \\ilh mul.lipk til(" (.kscrtphuJS (th~ usual case) is way to get al the 
i.lwl'rs,-' mapping: HHt.:l" you. know Ihal rnput is J;')\:tllHng on .L gin'H titL pUPII~If(l('Ir([11 rcllllllS a 
[}Pinh.'f to. tlw Pupt."han t~H' v;hidl ttl<.' tid is 0pt'n. . 

hH' ~'x,.uut}le. 
h HI g s(.~f·m~ls,k ::;: C}~ 1* tI\sUltling no nlOJ(, than .ll lids. *1 

pupHp,""n' & pc him. sn: soc K l' I, t >st): 
schnask t:-:~ (t«pup.imk-sntp(&pc.:han»; 

fC"ldt{ls; '::: sclmask ~ 
SC'kt:ltl~, .. '< rvalUtls, O. O. O)~ 
thr (i = .. 0: n.~~l(tMs:· i+ +) { 

AUTUOH 
Jdt'Mogul 

iff(n.\tdftts & C l«~)) = ::= OJ conttnu~; 
f~'H.mts &::.:: "'0 « .)~ 
chanp '::: l)upHtltm.:hanHt 
ilUI)ft"~tJ{t:hanr) •. 0 •• ); 
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SEE Al.SO 
pupopcn(9), sc1ccl(2), puplislcn(9) 
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PUPFR Ri\'lSG (9) 

NAME 

SYNOPSIS 
# i!ldlHlc <Pllp/plIplih.h> 

l'l' lill'S ... -lpUI) 

DESCH I PTH)N 

UNIX Pror.r'lIllllh'I''s M .. lI1ulll Plll'I':RRt\1S(J( 9) 

Jluj'/:'nJI.'R is ;1 glpj):dly lk'lilicd L'har;lctl.'r slrillg th;lt is lIsed to hold hum~lIl-rl':ld:thlc error rncs
sag\'s frolll l'olltiJl\.'~ ill the Pup p:1ckar,c. It i~; I()I' C(lIlH.'Ilil'lIce ollly. 

AUTIIOI~S 

.kl r :Vlogul· 

BUGS 
Til\' llIaXillHllI1 sil.l' 01' the error Ilh:S~';dgl' is UvL \ \ PI :Pl)r\TA I.I·:N -- I) hytes. 
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NAME 
pupgcthosl, pupget.net - get host, net numbcrs of loc~11 end of pup channel 

SYNOPSIS 
pu pgd host (I)l'ha 11) 
strud PupChan *1)dwl1; 

IHI pg('IIll't (prhan) 

cc fill'S ••• -lpUI) 

DI':SCI~II)'I'ION 

PU PO ETII OS'!' ( 9 ) 

j>1I/JJ!,I'I/lOSI is p(lssed a PupChan (as returned by jJli/W/}/'J/«)). and returns the host llumber of the 
local maclli I1C, with respecl lo the nelwork o\'er which llll' channel is cOillll1l1n~caling. 

PUjJgf'lfll'f is p~lssed a simi"'r PupChilJl, and returns the Ilclwork I1lllllher or the nClwork o\'cr which 
lhe ch;lIl1ld is COll1lllllllil';llil1g 

Notc thal allY givcn 1I1;lcllinc lIlay he connected to scn~ral networks. (lnd may have differellt host 
I1l1llliK'rs 011 c(lell network. 

Al.ITIJOI~S 

John Sl'~llIIlHlS .. h.'lf rVloglil. Ibn Kolkowitz 

SFE ALSO 
plIpopcn( (), pupgclpon(9) 

BUGS 
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NAME 
(plIpgclport) plIpgl'tsreport, plIpgctdstport -. get address or 10c<ll, remote ends of pup channel 

SYNOPSIS 
IHlJ):~dsrcJ)or(fll'''an. prt) 
sl !'lId Pup( :han *prhan; 
S( I'lIrl Pent *Pl't; 

IHI Pl~l'ltlsl flol't (pchan. pl'l) 

l'l' fill'S ... -fpup 

I)ESCRII)·rtON 
Pli/),!:f'/snpot/ is PiIS';;l'd a J>UpCh;1I1 CIS rdllrllc<..!·hy IJlI/JO/;('1l(9», ;Iilif returns lll~' Pup POlt :Iddress 
(111.'1 iIIHlst/fsock\,t) (II' tile lueal elld of tile ~pl'cifi\..'d Pup challllci. l'ul'gt'lds!;>or' returns thC' ;Iddn.'ss 
or Ihl' n.'lllot\.' \..'IHI. 

AUTIIOI~ 

.kIf IVloglll 

SEE AlISO 
pup< llK'n(9). pupgl'tllost(9) 
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NAME 
pupint, plipnoint - enable or disable interrupts for received Pup Packets 

SYNOPSIS 
It illl'iudt, <PlIp/flllJllih.h> 

()upillt( Pdwn, signum, routinc, uscl'~lrg) 
stl'llct Pup(,han * Pchan; 
inl signum; 
loid (*rolltint')(); 
char *usl'l'arg: 

IHilllloillt( I'dlan) 

cc files ... -IIHlIl -Ijohs 

DES(:nIPTION 
1)1.11);111 is uscd to enahle the lk'livcry or ~In interrllpt to the lIser proc(' .... s when a packet arrives Oil 

lhe gi\'(.'n PIIP challlll'!. This is lIsl'd to ;1\ oid block ing Oil Pup rl'ceplioll, which is a prohklll in a 
duplex cllvironmcnt. 

This call. hy its natllre, is currently Unix-dependent. The parameter S;,!~llltlll is the Illllllber of a 
Unix signal which may he used ill the prnn.'ss or deli\"l'rillg the interrllpt. It is not :.1 good idea to 
chose lhis IHllllher blindly: f(.lr eXlIlllple, tlnix does not <lllmv a proc\.'ss to C<ltcil SI(jl<ll.I .. A par
ticular sigll;1I sholJld not he IIsl'd dSl'wlwre ill the program, nor is it wist' to lISC thl' S:lJlle sign;11 I()r 
two dill\..'I\~\1t PlJP c\1:lIl1h.'\s, SillCL' the si~~Il;t1 Illllllher is what ell;lhks 11lL' coli,,' to uilkrl'lllillte 
hCtWI..'l~1l illlnrllplS rrom dilll'I\'lltchallilels (1lItlcss you lIS(' a '\('/1'<,/(2).) 

Whell a packet arrives, the spl'Cifli.'d routilll.' is illvoked (1'\ ir it were ctlkd with 

routilld PrhaJl, lIsl'ral'g): 

This allows the interrupt service routine to kllow which Pup ch:lIIlld is involved, Tit 1..' IISt'mr.i! 

paralllct~'r l';11l provi(k :tdditioll:t1 inl<IJ'matioll: it cOllld p\lilll 10 :1 <.bla slrurlilre or SOJllL' sort. 

II' thl' sall\\.' rolllille is SlllTilil..'d I()r morL' tll;11I (lill.' PIJP rIl:lIlllel. it sllollid he writtell rl'·l'lltrantly. 
Ilowe\'l'r, it will Ilot IK' c;lIlcd J'l"l'ntLllllly 1<11' ilion.' tl1:111 o Ill' packet 011 <Illy ~iJlgk Pup challne\. 

l'UI'1I0illf lIlay be lIsed to disahk interrupts on a gin'll PIlP ch:lIl1lel. 

nne wClrning: the inll'rrllpl is triggl'l\'d hy thl' ,IlTi\'al or a p:lckct flu' 11h.' spc(:ilicd ch:IIlIl\.'I; how~ 
ever, it is ddiYl'red bl'I()J\~ il has beell dl..'k'nllillcd if the packl'l's cllI..'ckslllll is good. TIll'rl'fl)re, if 
you han' set PCM.RCIII J.'KSurvl (lIsin).! IJlII'S('IIIIOdd l»)). YOli will hlock if the rl'cl'iH'(\ p:tckl't had 
a had checksulll and yo" cdl 111I/m'atl(I». Tl1is CIIl IX' ;1\ oidl'd hy scttin!', Pl'I\'I.J(j N Hi\ I )('KS; in 
this CISl', thl' ciller or jJlIl,rftld will ha\e to cilecK thl..' rdllJ'll :-.latlls and throwaway dClIll:lgl'd pack
ets. 

SEI·: AI,SO 
signal(3), sigvl'c(2) ror symbolic definitiolls or signals, so thal you will know which or them to 
avoid. 

AUTIIOR 
Jellh;y Mogul 

I>IA( ;NOSTICS 
Nom.'. Ilowl'ver, if a sign;ll Ilumher out of'lhl' range or legal Unix signals is spccilkd, nothing is 
done. 
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BUGS 
This is highly Ul:ix-dcpenocllt: the Pup-level implc:mentltion should not be in terms or signalg at 
.tll. Ilowc\"er, silln: th~ underl~ illg illlpkm\.'llt<ltioll (i.~~., the Unix Clilcrncl driver) uses signals, it is 
important lo be able to specif)! whal signals me used. Otherwise. all ";lulolllalic" choice of signal 
assignm(,llts might conflict wilh a LIseI' prograllls's liSCO of one the limited set of Unix sigllals. 
I ~XPCCl that Ih~ :--it',nal argullIent will he ohsoktcd ill the future. 

Th~~ wise prograll1lll~r will prefer 10 LIse sc/('C/(2): scc I'lIpdescrip(I» ror hints 011 how to do this. 
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NAME 
pupliste 11 , puplistenall - open Pup channel:; on all connected networks 

SYNOPSIS 
-# include <llUp/PUI)lih.h) 
It include <llllP/plll)status.h) 

pllpfistcn(al'tiOIl, LocaISockl't) 
int (*al'tioll)(); 
unsigned long 1.ocaISockct; 

puplistcnall(actioll. I ,oc.~aIS()l'kct) 

Cf files ... -IIHlP 

BESCH II'TION 
PUll/ish'lI is IIsed to OpCIl (I PliP channel hcc JJlIfJ('/i(/I/{I))) on cach or the llctworks to which thc 
loell llI:wllillc is cOllnccted. It is much likc fJlil'UfJ('1/(9), hut it docs not take a destinalion 
srH'cificatjPIl, and instead or returning ;1 singk PupCh;1Il t() thc caller, it illste;HJ ellIs tile (/rlioll 
function, passing thc opcn I'lipChans to it. I.e., the or/iol/ fllI1clion should he declared 

act.inn(pchan) 
strllct PupC'han *1)Chan; 

/Ic/i(ll/ will he cdlcd olle or JlIore times, and should do all ()r the option-settillg that is uSllally done 
;lIkr a IJIII.l(II1('Il. Sp;lce for till' l'upCIl;lIls Ih:III'III,/iS/('J/ opt..'IlS is allo(:lted hYII/(/l/ocU): if they arc 
ever c1(lsi.'d (with I'III'C/II.\'(_(I»)). they should illt..'1l he ueillloc;tli.'d using ji"t·dJ). 

/'UI,/i.'./l'llill/ i~; identical to 1'1i1,lis/CIl, ('xCi'I)1 Illill il (IPf'IIS II rl';IL'ilabk Ilcl\\ork in the Pup inli.'rtlet. It 
has a very spedlk and Iilllikd liserlllne~s. 

PUI'/isll'/1 iIlHII'III'/iSltlltll/ is il1tl'llued 1(11' lISl' ill servcr prop..rallls. 

AUTllon 
.lelf Mogul 

SI':E AI,SO 
pupopcll(9), pUJHkscrip(I», pllprl'Opcll(I» 

DIA(;NOSTICS 

BU(;S 

Rdurils OK if it succccds; otherwise it ri.'llirns NO( '11;\ N if 110 ch;lIl1lds are availahle; returns 
NOI{OtlTF if you call't gel thne frolll ht..'l"e; rcturns ,\ BURT if 111111/(1('(3) 1~lils. 

Even if it retllrns sOllll'thillg other thall OK, thcre lIIay have bCl'll SOIlIC PupChans slIcccssfully 
0lwn: YOllr code sholild kcep track or this alld close/free thl'lll if Ilecessary. 

Dcpends IlpOIl the !',;ltnvayillf(_1 servcl'. If' it CilllllOl rC:lch gati.'wayilll() vi;1 lPC, it will oilly open a 
ch:IIlIll'1 1(11- the <-lel;lIllt Ill'twork. Tlli:, cOlild be lixnl. hllt llloslIy hy duplicating a tot of 
galcw;lyillro's code In this l'lIutinc. 

PUI)/islt'/I{/1/ won't work if there are too 1ll;IIIY Pup nelworks to have thclII all open at thc same 
timc. 
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N,\ME 
(pllplllisc) gctlong, makclong. gClShort, makc:·;hort, getHi\Vord, gctr ,oWord -' mi:)ccllancolls Pup 
rOlili IlCS 

SYNOPSIS 
It indlldc <PHI1/pllp1ih.h) 

lJllsi;~:ll~d long gdlong(xl) 
llilsigned long xl; 

'llllsii~!lrd short gdsl!ort(xs) 
llr]si1~ncd short xs; 

lIilsi~~ncd short mali.~'short(xs) 

1Illsignl'd short ~(·t Ili'Vonl( xl) 

lIllS igll rd sh Ol't gt'l L(~ \\' onl(x I) 

cr files ... -limp 

DEscnll l TJ()N 
SOIlll' miscdlalll'OlIS routines /tl1" thc PIIP p;lck~lgC. Notc th:lt most of these are coded as m~lCros; 
YOll'tl bl'tter not try to take their ;1I.ldress or P;ISS thelll lO other Itl1lcliollS. 

Read hylcorLia(9) hef()re reading this. 

getlong is the appro\"cd way or readiflg a J2-hit integer from" Pup d(lta buffer or 
head\.'!'. 

llI<lkclong 

gctshort 

makeshort 

gctlliWord 

getl.o\Vord 

A lJTII()I~S 

is the approved \-vay or creating a J~ ·hit integer to he stored in a Pup ({(Ita 
hufkr or header. 

is the approved W;IY or rl'adi Ilg a \()-hit i I1t~gl'r rrom a Pup data buffer or 
heauer. 

is the approved way or creating a 16-bit illt~ger to he stored in a Pup d(lta 
buller or header. 

returns tlh.~ most significant 16 hits of a IOllgword as a short integer. 

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

John SC,1I1l011S, Jl'If Mogul. I )i111 Kolkowill.. Bill Nowicki 

SEE ALSO 
byteordcr(9) 

BUGS 
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NAME 
(plIpncttab) sctpupncttah, gctpupncttab, endpupnettah -- pup configuration table 

SYNOPSIS 
# indLHle <pup/pUl)lih.h) 

strurt fJuJlllcttah *gctpupllcHahO 

int sctpupncttabO 

int <"nd()u}>i1cttabO 

cc fill'S ... -Ipup 

DI~SCRIPTJON 

Fll,E..'; 

These rOlltines arc used to find out the configuration of Pup network illterf:lces attached to the local 
host. 

(/r//J/I/Jlu'lI([b returns a pointer to all ohject with the fi.>llowing structure containing the hroken-out 
fields or a line ill the Pup nelwork description file, /('/{'/I'lIp/pupliellab. 

struct pupnettab { 
char *fJll t __ devllarne; 

pnC<lddress; struct Port 
} ; 

The meanings of the fields arc: 

Plll_dc\'naIllC 

pnCaddress 

a string giving the "base name" of the interl:lce special file. 

gives the Pup network and hust Illlmbcrs or thc interfllce (the socket Held 
is zero.) Fit11l'I: or the~;e Iklds ll1<ly he zero, to indicate "unknown". 

(je/I'II/JIle/llih reads the Ill'xl linc or lh~ file, opening the file if necessary. 

5;('/l'lIi'Jl('//uh opens anu rewinds the file. 

Flldl'll/JII/'//ah closes the f1Ie. 

/ctC/JHlp/plIpllettab 

FILE FOnMAT 
COllllllent Iilles begin with' It' in lirst coillmn. Other lines have 

dcvin'lIllllle (white-space) lIel # /tostll 

Numhers arc in oct(ll. For example, 

It COIllIlH.'nt line 
lucv/cneta 50//32711 

The net work !lllmber field is only imponant for those nClworks where a gatl~way is not present 
when ,1!cI!t'I\'ayilljiJ starts. To he safe, you should g('l this right: hut gelling it wrong won't be a 
disaskr in most (nol all) situalions. 

The host Illl11lher field is ollly important Ii.)!" 10mb networks, so that pllp/()([Ipscr can know what the 
local host Ilumber is. 

Thc onkr or entries is illlporl;lllt: the first elllry is the Dill' that will Ill' used by def:llIlt for name 
lookups and the like, ,1Ild so should refer to th~~ illtcrl;lcc lllat is connected to the network best 
pOpUlall~d wilh server hosts. 

7th I ~dition 19 January l<)~J 
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DIAGNOSTICS 
Null pointer (0) returned on EOF or ralalcrror. Syntax errors on slucrr. 

BUGS 
;\1\ information is contained in a static "rea so it must be copied if it is to h(~ saved. 

7th I ~diti()1\ 19 January P)Xl 2 
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pupopen - (1)(,1l a pup channel 

SYNOPSIS 
II iildudc <IHlP/PUI)lih.h) 
II illdudl' <pup/pupstatlls.h) 

IHlPOPl'Il(Pchall, I ,ocaISol'!\l't, Htmotl~Port) 
strud Pup(,han *Pchan: 
llllsi~~ncd IOllg l,oraISol'ket; 
stl'Uct Port *1~elJlotcPort; 

Cf files ... -IIHlI) 

DESCI{II)·rION 
Pli/JO/H'/l is used to opell (\ PliP ch:lJlllel (st'(' /III/J<'IJ(/I/(t)) to h\.' used f()J" !"tllth\.'!" PIiP (blta tr;lIlslcrs. 
'1'111..' /'('/lt/II p;lr;IIlH.'ter is the (\ddl"l~sS Ill' (l I»IIP<' 'hall ~trUl'tlll"l' \\ Ilkh will hold 11"l\.' stilte of the chan
lid: the lIser is \\;ll'Jll'd <lg:tillst IlH.'ddlillg with tllis tbta strllcture. The /o('(!I.\'(I('kt'l p~lr~lIw.:tC!" gives 
tile socKet 011 lhis host 1<11' til ... ' !'lIP cllallllc: (till' routine geh tlH.' snlln.:c host ;lIld nct address inter
Il.dly.) The N('lJ/oll'l'orl p~lr;lIlldl'r gi\l.~s tlw Ild/host/sockel "ddr('ss I()r the otller cud of tlh.' PliP 
ch<ll1lwl: i.c .. the dC~jtin;ltioll lIr P;Il'KCts Sl'1I1 (I\"('r tile <:h;II1I)( . .'1. "!lP()/WI! lIS\.'S this inl(mllalioll to 
C~,l~lhlish routing (lnt! 1.0 clw\\.' ;( t"~lllsport Illl?dilllll. If' U('/II()/d)()rl./I('/ is zero. the lIllderlying rout
ing code will ciloose SIlIlH.' dil\,ctly COI1IH.'Ci .. 'd IIl'(\\,ork: this proh<lhly Iliake SI..'\1"ie ollly I<lr broad
ClslS. R('I1l()I"'~(I"/IIl;IY not h ... ' N lll.1 (this i..; cll;lIlgC froJII pH'\"ioliS illlplcllll'llt<ltiolls.) 

A rh;\Illlcl 0p\.,'lled with /JIl/J(I/II'1I should h\.' c1(}'>ed \\"itll/JII/Ic!().\F(')). 

AtiTllOnS 
John Sealllolls, .klf i\'lof!,L11. Ihll Kolkowill. 

SEE ALSO 
PllpL'losd~), (lllprc;ld(», IHI(H\ ritc«), plIprl'olK.'Il(') 

1)11\(; i'·~( )S"I'ICS 
Returns OK if' it slIcceeds: ollll'l"\visl' it 1\'[lII"IlS NOCII.". N if 110 cll;lIl1lds an.' (I\·;liLthle: 1\'tUrilS 
NOROUTF if' YOli Gl/l't gl't tlll'I\.' frolll hel\'. 

BUGS 
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NAME 
port --. CI data structure w;ed ill the Pup packilgc. with support routines 

SYNOPSIS 
# inrludc <,Hlp/phpJih;h> 
/I illj.'lmJc (sltiio.h> 

... nhirh ddincs ... 

strlfet Port 
I lust host: 
Net nel~ 
Socket socket: 
} ~ 

Port H){ P J'p 2) 
strul'l Port *P I; 
strurt Port *P2; 

Port('OJi) ()1, P2) 

PorI Print( PI) 

1''Pori Print(ollt. PO 
FII ,I': :~out; 

SPort Prilll(hutler. PI) 
dlaf ~hut1(.·r~ 

PortHcr..Hk(out. PI) 

PorI P:u:k(t J p. pp) 
sf rtll't Port liP; 
st rurt Parkl'cI Port PP: 

Ct' files •.. -Iput) 

nE.sCI~IPTION 

1* descrihes I lost II Netl'l Socket tuple *1 

The '·orl <.ldta structure is used to define thl' source or "kslinaliotl or a Pup packet. Nok that the 
socket Ikld j" illtl'rpn:tl'd as a long word V,,!tll" and til;lt the actual 11lI<.:kcts may cOlltain this sort of 
thillg ill .1 dilkl'l'lll f(H'mal. 

Therl' arc a v~lricty of miscellaneolls routines dclitled Illf Hlanipufaling Port strllctures; some arc 
COllvCIlil'lH.TS, but SOllle arc Ilec(kd to provide machine-indepelldence. 

Porll:Q 

PortCopy 

PortPrint 

7t II I ~diti(}n 

lakes pointers to two Port structurcs, and returns true (nol)-;'.ero) ill~ all 
three fields or hol.h Ports arc cqual. 

copies the Port structure poinl<:'d t.o by PI to that pointccllo' by P2. 

prints (on sldollt) the "staIH.lardlt newt representation of thl,.~ Port structure 
whose addn .. '''s is passed. E.g., olle might scc "5011200114" (the quotes (lrc 
not printed) I()r net =:; 50, host =: 200, socket == 4. Noh;'. that no spaces 
are printed. 
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HUGS 

t;VortPrint 

SPortPrint 

Porl.Decode 

works like Pot,Prilll but lIses the sp~ciflcd stream inst("ad of dcf11ulting to 
st.dmlt. 

works like Por/Prilll but puts its output in the buffer specified instead of 
printing it. 

prilll"i Oil the specified stream a rcndition or the Port, giving t.he net and 
host nllmhers in ocl:i1. hut the socket Illllllher in a IHIIlI;lIl-re(l(bbk f()nn if 
possihle. F.g., tile sallle eX<lmpk would prinl as "50/1 20(}/! rvl iscScrvicl's". 

Ulll~)J·tllllatcly, the Port structure cannot" b~ lIsed inside of Pup packets I(H' two reasons. ':irst, thc C 
compikr throws in a gratuitous short word bl'I()n_~ the socket lield, in ,Ill ;lttCllipt to he elliciellt. 
Secondly, the onkr of the h(}~l 'IIH.I nct liclds (as well <IS thc word order wilhin the socket field) 
dcpr:nds on the byte-ordering conventioll or the InCl1 IlOS! _ TIll'n .. 'II>l\~. a stnlctll).'C clIlkd a Packed
Port. is defined illterllally I()r LIS!..' within P,lckds; it sholiid he cOllsidered to lw it six-hyte structure 
thaI must be short-aligned within a packe!. It ~IHlulu ollly 1)1..' maniplllated with one of the li)lIow-
ing routines: 

I 'unPack 

l>l)rtUnlnlck 

packs tl1(,' Port structllrl' whose address is UP into 1.1l~ P"ekedPort structure 
wlws,' ;Iddrcss is Pt>. 

1Illpi.lcks the Pack~'dP()rt structure whose addrcss is PI' into the Port st ruc
turv whose address is UP. 

The typedcfillitions t()[. I los!. Net. and Socket arc (till ullsigllcd) char, char, and long, respectivCty. 
This should he llIadc more \\l'll·kIlOWIl. 
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NAME 
(pupprint) P'ttpPrinl, PrintFrrorPUP, PupTYPl'N:IITlC' ... pl.'tnti'ng routilH.:s for Pup 

SYNOPSIS 
# indudc <std:io.h> 
# indmh,' <1}UtJ/I}lfl)lib~h> 
# illcllHle <IlUP/tJHlu:onstallts.h) 

PlIl)Prinl(out. hllITl~l' .. Jl'll~th. Prillll lata) 
10'1 LF *out: 
char *hllfl"l'r: 
illt kngth; 
iut Prilltf)ata~ 

Prillt Error Pl J P( ou t. blllTl'r, Il'ngth) 

rhar *PllpT~IH.'N:lIlH:(iIlIPt}·lll'. t1slsod;d, srrsol'kct) 
1I1lsigm'tI l'h~lr ,lUl}()[1l'; 

1I11siglll'd lung dslsockct: 
unsigncd long sn'sor',ct: 

Cl' filcs ... -Jpup 

DES('nlPTION 
These routines. arc lI~,\.·I·ul ill dl'hugging PliP progLlms.. ,md providing low-level monitoring. 

PupPri.l1l The hlilrer Cmd blllkr il'nglh) pas: .. eJ In this rOlltine shollid be all el·llire 
f>IIP p;lcket. i\ Elf'llMlted rt'IH.htinn or the Pup will be printed 011 the 
stretllll spccilied by ol/f. If l"rinllJalcl is nOIl·/\'~ro. the elltirt~ data segment 
or the Ptlckd \\ ill he prinlt"d. 

Prilltl ~rrorPllP 

PlIP'I'YIH.'Name 

The hulll:r (;ll1d hum.'r length) passed to .this routille' shollid be the data 
pnllioll 01';111 FI{ I\~()RPUP p:rckct /\ fOfnlallctl rtnditioll of tile FrrorPlIp 
\\:ill he printed Oil the stream speril.kd hy offl. 

Tries to Iigul\' out a hlltnan-n.'adahle name 1'01' the givell Pup type, based 
011 (Ill' spt'ciiicd source and <.k~tinalioll sot:kds. The nallle is returned in a 
stalic string. 

AlJTIIOI{S 
Jeffrey rvlogul. Bill Nowicki 

SEE ALSO 
pllpport(9) 

BUGS 
NOlle () r these arc perfect. 

71h Edition 1 
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pliprcad -- read it pup packet. from a PlIP channel 

SYNOPSIS 
/I indude <IHlP/(luplih.h> 
D'illdude <pup/plIt>l'onstnnts.h) 
,/1 illclude <PlIp/pupstatus.h) 

PUlu·(.'nd( Pchan, hur, hullen, Plypt.', II>, Dst Port, SrcPort) 
struct PUI)Chan * Pchal1; 
dial' *huf; 
illt *hllnen; 
lInsi1~llcd char'" PtYI)C; 
unsigned lon~ *1 D; 
stl'lld Port *I>st Port; 
stTud Port *SrcPorl; 

cc fill!S ••• -Ipup 

DFSCnlPTJON 
l'ul'r(,lIl/ i<.) used to read a pup packel fhllTl a pup channel (sec 1'11/1('/1l1ll{l)).) The pm(\meters are: 

Pchan 

hur 

hullen 

Ptypc 

II) 

l)stPort 

SrcPort 

AlJTllOnS 

The address of a PllpChan structure (IS initiali/.cd by IJIlPOPCIl(!)). A 
tiIlH.'ullt'anu a packct IiItcr should ~dl\.\ldy h(l\'(~ bel'l1 set f()r thisc.hannel 
usillg /'"I)S('//;II/{'O/ll(')) <llId IJII/1sc(/illl'l{l)). 

The ;Iddress or a hllirer to receive the d:II;1 porliOI1 Ill' the Pup packet. The 
hull'cr should he Ltrgc l..'llough to Iwld till..' largest possihle Pup d<lta p,lcket, 
whirh is normally 110 ll10re thall S.P hytes (M;\:\I'l.IPI )AT;\I.I~N). You 
should 1/01 I..'Xpl,l'l tlLlt the hytl..'s ill Ihl' hum'r \vhose illdices an.' grealer 
thall the Iellgth specifkd hy IJI~//(,I/ arc not modilil'd by IJllpr(,lI(l Il'this 
pa'::II11l'tn is N U 1.1 .. it is ignored (110 tbt~1 is retllrned.) 

The dddl'l..'SS Ill' all illtl'gl'r which \·vill HTl..'ivc the lellgth (ill hytl'S) or the 
<1<11:1 portioll 01' the pllp packet. II' this p~lr~II11l'ter is N til I., it is igllored 
(110 data is retllrnl'd.) 

Thl' ~Iddr('ss or <Ill unsigllcd char \vhich will recdv\..' the PupType 01' the 
p~lcket. I I' this p<lr,lIllelcr is N lll.l , it is igllored (no data i-; returned.) 

The ~Iddress or ,\II ullsigned long which will receive the Pupil) of the 
packet. I r lhis par;II11l'ler is N U 1.1., it is ignored (no data is returned.) 

The address or a Port structure (SI..'\..' pou(!)) which will receive the host 
Illllllhl'r. Ill'lwork lluIllIK'r, and socket to which thc pup p<lckd was 
(lddrl'sSI..'ll. This is lise 1'111 f(l(' packets 1'I..'l'l'i\'I..'d wllich 1Il~ly Ileed to he distri
huted ;\I1101lg sever;t\ sockl'ts, ilnd I()r g<lte\vay pUq)OSl'S. If this pdr;lIl1eter 
is NULL, il is ignored (IlO data is rl'lurned.) 

The address of a Porl structllre which will receivc the host/net/socket 
address or the sender of the Pup packet. If this par,lllIder is NUI,I" it is 
igll()I\~d (110 data is retUrtll'tl.) LJn\css PCM_ W;\ NTOSRC is set in the 
channel mode f(lr I'clUIII. /Jliprcat! will replace a zero lletwork llumher in 
this struclure with the Illllllher of the network it is rl'cievl'd on. 

John St'(lmons •. k-n' Mogul, I )an Kolkowitz 

7th Edition 
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SEE AlSO 
pupolll'n((». ptlpc1osl'(tJ), plIprcad(C), pUrl((», pllpchan(9) 

I}L\(;NOSTH 'S 

BUGS 

p"II/Hld can J"< .. 'lUfll OK if things WCllt right, TIM FOUT if IlO packet was received .during the 
c1WIII1CrS ti1lleout p(:riod, and BAI )CKSU1\,1 if the Pup checksum W,\S detcctcd as being had. 

The d,It:1 100:(\ti()ll~ rcli.'H.'lIccd by till' p;lr;lIlll'ters will he llIoli.ifled ()I/~r if (l) the return v;IIuCJ is OK, 
or (2) till' rctHrn \;lIl1c is l~l\I)CI<Sljr\/1. (II/dthe channel 1l1o(k I()r Pr//(/II contains the 
PC~.,t.l( j N IL\I leKS ;lllrihllll'. Th i') allows pr(}grall\:~ that would like lo recdve even (bmagcd 
pdcKets (0 do so. 

BY'"c'swapping is prohklllaticai. 

7th I ~dition 
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NAI\1I.~ 

puprcopen -- change thc dcslinatillll f()1' a Pup channel 

SYNOPSIS 
It include <IHII)/PlIl}lih.h) 
II include <IlIlP/IHlI)stalus.h) 

\Hlpn'Ollcn( Pcll:1I1, I )st Port) 
slrul'l PUIlChall *Pchan; 
strud Port *l)stPort; 

c(~. files •.. -IIHlI} 

I)ES( 'I~II)'I'ION 

PUPREOPI ~N (9) 

• .~ J. 

I'""reopen is 1J:.;ed to change I Ill' destinatioll I{u' an open Pup challnel (s\.'e />1If1(,/U1n(J). The 
/).\"/I'or' par'1I1h.?ter gh'es the IInv \lct/ho~t/~·o(:kct address for the remote clld or (he PIIP channcl. 
I'II"n'(llwn lI~es this ill/ill"lIlati(l1l to cSldhli:..;1l routing and to c1H1:-'l' :I tr.lIlsporllllcdilllll, 

AUnIOI~S 

Jell' Moglli 

SEE ALSO 
Pllpopcn(9), puplistcll(9) 

DIAG NOSTICS 

BUGS 

RI..,tllrtls PCNOTOPI':N if t.he PlIpCh;lIl i"Il't :t1rc;l<iy opcn. or if it close" til ... , cll;lIlllel alld Glnllot 
reopl'1l it: 1\'lllrllS NOel "'\N if Illlchallll('b al\~ Clvaibbk: rctums NOROUTI·: if you call't gel there 
Ih !Ill here: oillerw ise , it ret 1I rns ( ) K. 
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NAI\U: 
puproule . -. lind (l route It)r a Pup Illternet packet 

SYNOPSIS 
# indudc.' <PUf)/(JlI()lih.h) 
It iul'iuch' <IHlI)/I)lIIH.'ollstants.h) 
# ill dud,' <IHlI)/Pl1l)st~ltlls.h) 

IHlflWlIlt'{ Dl'st P()rl. \' iall ost. \' iaNl't. Dl'l NalHl'. DCl NamcLcu) 
strul'l Pori *l>cstPort; 
Host * \" ia I lost; 
Net *\,iaNct; 
dwr *I)l'\ Nmllc; 
int DCl N.ullc.'i .en; 

cc fiks ... -lpUI) 

DES( 'HIPTION 
PUI'mll/(' is used to lind a route Ihrollgil the Pup inlt'rrll'l to Ihe spl.'cilicd dcslinalioll port 
(lll'l/host/!.orkcl ;Iddrc~s). It returlls (in till.' rdl'I\~nCC p;lranll'krs Vial/(lsl ;lIId haNd) the lirsl hop 
ho~t "ddn'\s and net Iltlt should be IN'<.I 1(1 rcm.:h the d\.'SlinatioJ). "i(t! /(lst is l'itlh.'r tlh.' Pup host 
1HIIIlIh . .'r or the uestin<lti()n, if' it is 011 a dil\.'clly~c()llneclL'd 1H.'I\\ork, or till' Pup host IlllllltH..~r of the 
!irst gall'W;IY along lh~ route. ViaN1'1 is w;\.,t! to (\\'h .. 'nlliIH.' which dir(,Clly cOllllected 11l'l should be 
used. if tl1\'I\.' ;Ire IIIOI\~ [hall ol1e. If eitlH:r l';al/osl or l.'iil.Vel is NUI.I., it is igllored. 

l'ul'i'Ul.(/c also 1\.'HlI'IlS in tile bulrer addl\~\sL'd by IhT;\'(/II1l' the lIalllC or the de\ ice to he opelled 
(i.e .. the inh.'rf~l\:t' to ''iil,Vi'!): nl'rNtllfI('l.cl/ should be the size or this hulkr ill bytes. 

I r /)('sIPiJrl.II('1 is zero, Ilwll /,111'1'11111(' will chousc an arhitrary t.:OIUK'ckd Iletwork: this is lIserul, for 
exampll..', \\'ll\.'1l the ''<.kstillalioll'' is a 1l,Il~ll'~er\'cr Oil wh;lk'ver Il\.'l\.vork is CI\'ailahk. . ' 

NOLl' that 1'1I1}f'OUIl(j is Ilormally called oilly hy PlipOpCII(I». ,md should lIoi he seen allli~~hel' levels. 

SEE AI.SO 
pupoIK'n(I». puprolltillg(<» . 

1>1 A (; NOSTI( 'S 
Nonllally returns OK: rL'lllrllS NOROlJTI': if a rolltc cannot he (lUnd. 

AUTIIOI~ 

BtJGS 

Jcfl'rey rV1ugui (til Slanlbrd 

TIWI\~ are two \'er~ions or this routine: one lIses Unix IPC to try to ask the glll(,H'([)'i/~/;)(I» s<.'rver for 
a rOllle: if'this fllils, it procceds to go Ollt (In'!' th .... · Ill.'twork to lind a gateway. The !"Outing table is 
conslnlctctl once Ww lirsl time it is nceded) anti if thl' first tahle rccl'ivcd from thl' internet is 
ddick'lll, or if thc illtertlt'l cOllllcctivily challgt's during t.1l,,' liletime or the process, n;lsly things may 
h'lppl'n. 
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NAME 
pupi"Outing - Pup Interncl routing lablc tn~lintcllall(e rout.ines 

SYNOPSIS 
# include <pup/pUI)lih.h) 
# include <plIp/pupconstants.h) 
It include <pup/ plIpstatlls.h) 
it ill dude <PlIp/pliproute.h) 

Illil !~()ut inn'I'ahll~(dcvllame) 
char *dc\'namc; 

llpc!atcHoutillg'l'ahlc(G\VI Pupl lata, G\"II ,ell, G "'port) 
char *G\\'IPupl>ata; 
illt G\\'I Len; 
st.-uct Port *(;\"l1ort: 

I )Hq~l' HOll ti IIg'l'a hid) 

Pri III ROllt ingTahlcO 

extl'l'Il :,ll'llct PUI) HOllll'Enlry PII1~H()11( ingTahle( i\ L\ XPU PN ETSI: 

~'C files ... -lpUI) 

DESCIUP nON 
Th\.~ routines descrihed here ;11\' lIsed to Illaillt<lin the tahle lIsn\ liH' lktel'lnillillg internet routes I(Jr 
1'1iP packets. Tiley <Ire not Ilmlll~t1ly seen hy rode outside the pup libr~II'Y (l-xcept perhaps ill gate
W;IY SCl'\l'rs), but they arc heing dl'scrihed lill' po'it(.'rity's sake, 

!\ !'Outing tahle contains entril..'s or tj pe /)III,Nolill'/:'IIII)" delilled in <PlIp/pliprolltl',h), 

strul't PlIpi{olltl'l<ntry I 
Nl'l Tarl'.l'tNl'l: 
Nl'l (~~ltl'"a~'Nl't: 
Ilost (;atcna)'llost: 
lIclta.. Ilop( 'Ollllt: 
long llpdall'Time; 

/* lid for \\ hirh !"Outl' is gin'lI */ 
/* lid work IIlll1lht,1' It)!' lirst galt,'way */ 
1* host IIl1mher for first gatcway */ 
/'t hops to Targl'tNd */ 
1* tillll' this l~lItry was last updaled */ 

Note that the local host is elll.'ctivl'ly a g;lteway to its directly conlll'ctcd networks, those with a 
hop-collnt or II.~ro, I I' the hOP'Colillt is ZCI'O, I hell til\.' proper (lction is to Sl'IHI P<lc~ets direCtly to the 
tll'get host: othelwis{" they shollid Iw sellt to (ill/nwy/los/ via ("tll<'II't/yNcl. 

There is a glohally delinl'd l"Outill!:', t;lhlc PIII,Rolililig'/'ah/c. 

HOlJl'INES 
'I'IH.' routines which modify an e\istillg routing tahle ( Ul'dald~(}lIlillgT(/h1(' and PlIl'gcRoulillg'/'ab/c) 
return true (nonzero) if I a "1'l';11 change" is made to the table, one that should be propagated to 
other hosts. 

Init Routing'l'ahle 

7th Edit ion 

This is a simple routine which requests a routing tahle by broad~ 
casting a "(j;ltrw~IY IlIrOrlll;ltioll Rl'qUl'st" and taking the first 
reply, This is lIot perll'cl. hut it's as good as ('(Ill he dOlle if we 
callilol aSYllchronously listen (tl!' broadcasts, The dt'\'lItlIllC param
eter specifics \\illich network iJllL'rl~lce to usc; if llIultiple interl~,ces 

1 < 



Pl/ PROUTI NG ( 9 ) 

It 

Updatt,J{lllllillg'l'ahle 

PlIrgcRollling'j'ablc 

I'd ntRouting'l'able 

SEE ALSO 

UN IX Pro:~ral11Jner's Manual PUPROUTJNG(9) 

exist. this routine can lx' tailed in sequence on each one to create 
the most ac..~umte "(luting table. 

This takes the Pup d;lta hlltler from a "Gateway J nrormal.iOI1 
Reply" Pup. as spcdlkd by G,rl Pup/)alll and G'YII,C'II, and the 
Pup Slllm:c address of t.his datil, UJJ'por" and updates the 
SIX'L'ilkd !'Ouling t;,hlt\ The algorithlll m;ed is ddined by the 
Xerox IllcmorandulIl on t.he Ch,lew;IY Inl()J"Illation Prolocol ciled 
below. 

This should hc calkd 1(11' a routing tahle periodiC:III)· (011 the order 
or OJlCl' ('\,('ry 15 Sl'COllds or so). It l\'l11ove:-; entries that are too 
old 10 be cOIl~iden:d \,;lIid, ;II~(\ j"cL'ording to the algorithm given 
ill lhe Xerox IIwlllOralldulll. 

This is Hs·,:d in dehugging: it prillts the given rOlltillg table on 
sld/llil in .1 humalln:;u.lahk j(mnal. 

pllpt )PCII( 9). Pllprolltd9), [I . <I ss(' 11 1< I )up)(ialew<ty III rorm;lliol1. Press 

DIAGNOSTICS 
None. 

AlJTllOn 
Jclrr('y i\·loguJ C!I' Slanll )J'd 

BUGS 
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PUPSETBi\CKLOG (9) UNIX Programmer's rVlanual 

NAME 
pupsctbacklog -- set input queuc backlog for pup channel 

SYNOPSIS 
It include <PUP/PlIl)lib.h) 

(mpset-hacldog{ Prh:m.hacklog) 
stl'uct PupChan *Pdmn; 
iill hacklog; 

l~C files .•• -Ipup 

DESCHSPTION 

PUPSI ~TBi\CKLOG (9 ) 

Pupsl'l/Jack/og SI.'Ls the input hack lug ti)J" thc gin'n Pup Ch:II1Ill'1. The back/of! vallie specifics the 
maximut1l IHII1Iher of packets tll;Il will be ()llclIed ill the kCl'1lel pcnding a read system call. 

If back/og is I.CI'O, :1 uef:nllt vallie will be ll~ed, :llld i r it is \;trger tll .. 1Il the max illlUIll al\oahlc \'dluc, 
Ihe maximulll will be used. 

AlJTllOHS 
Jell' Mogul 

SEE ALSO 
ptlpopcn(9) 
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PU PSErnt·'ILT{ 9} PlJPSEJ'l)FJI:r (9) 

NAM,E 
Plip~;c.tdfiU- set a dC:f<lultpackct nltcr f,{)r il nup ch,anncl 

SYNOPSIS , 
It i,ldud,(' <IlUI)/pul,l,ih.ll) 
II l,ldudc <'Pu:ll/i~uJH.·()Ustants.h) 
#iu:dudc <puJ)/Julpst.ltl.lsJ,) 

IUJPst"tdHlt(ltchau.llfiority) 
struetl~uf):Ch;Ul*l~dmn; 

uns i~llcd dtar ,lI'iority; 

ccfilcs .•. -iJJttp 

()ESCIUltTION 
PlJl'srh({I71 SClsa P<lckt·tH1tcr f()r the gi\,,\:'unl'lp Ch:UHH.'l. ,A lil;,t,c'KCl filler is a IllCch:lnism f()r specify
ingwhich paCkl'(S should he ddi\'l.:r~?d 10 yo.m l>IIP ch;lIIlh.'i. PUps(·"tlill d .... cides, 011 the h':lsis or the 
Pup challlld's mode, whal 1i",'lds or illclllHing 'Pup P:ICk(1Sshould be clwch·<.\ I(H' ('quality against 
gin;"ll vahles •• ,md if thc p~H'ket Hlatc/ws 111/ of lhl' "lH.'\.'ifkd\'ahu.'s, {lIcll pllpn'"d(Y) will Jcliver il to 
yOll. Othc'fwise,,it wHI he checkcd against till' ]'lackcl Hlll'rsl~H' Ot/H.'f Pup chanlK'ls and processes. 

TIH~ routine is given the <lddl .... 'SS of a Pup rll;ulIH .... lstnll.:lllrc,<tnda pr.iority for the flltcr. II ighcr 
pri(}fity fjltCf$ will bcchcckeJ first. in elsc IIlUre thanpl1Ic Hiler .. accepts ap(lcket. 

NOflllally, the filter created wilt check .lIK' des .. inaliuH sockel Jie.lll of lheincomingptlcket, and if the 
ch,lllllcl IHotle(sQe Plil'sl'llJIoddl))) does not im:lul1c l't'i\:I_HROAI }CAST. the dcstination host field 
as well. . 

If you want lllore c(Hltml ovcr the filtcr. usc Pllp:'Ncljil/('I'(<J). 

AlJTllOnS 
Jelr Mogul 

SEll; ALSO 
pupsetIHtcr(<J). pupopcn(9) 

DIAGNOSTiCS 

BUGS 

NOfmaUY1 this ShHUld return OK. Iltn'v'c\'l'f,it is pnssihk 'that 1t might return l·ll.'fERTOOBIG if 
SOIllclhing ,about dlCilllpl('1l1l'lllalioll or fihers chaugl:.'s drastk.aHy. 
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PUPSE'I'l-'IIJ'ER (9) UN IX Programmer's Manual PUPSETFlI :I'ER (9) 

NAME 
pupsetfilter _ .. set the packet nIter for a Pup channel 

SYNOPSIS 
it include <(lI:;JIHlplib.h) 
It indudc <PUll/pullconstants.h) 
.# include <pup/pupslatus.h) 

PUI)sclfillcr( 1)c1wn,l)riority, FJHlptypC, FIHlP ld, Fd:-;tllct,Fdsthost, Fdstsock, Fsrcnct, Fsrchost, Fsrcsock) 
struct PUIlChan *Pchun; 
unsigned char priority; 
unsigl1l'd char * '''PUI)tYI)C; 
unsigned IOllg * Fllllllid; . 
unsigfH.'d char * Fdstnet; 
unsigned dlal' :tFtlslhost; 
ullsigned lon~~ :I<hlstsock; 
lInsigIH.'d dial' * Fsrcnct; 
lInsigned dwr * Fsrchosl; 
ullsigned lOll!!. * h"I"l'sock; 

l'C files ... -lpUI) 

DESCIUPTION 
1'1I/,scljil/cr sets a packet filler for the givcn Pup channel. ;\ packet filter is a tn~chanism for speci
fying which pach'ts should be <.kli\'er~d to your Pup chanllel. l'ufJse{jil/er allows you to specify 
ccrlllin ileitis or pup packets to be ch~ck('d I'llI' equality ag;lillst given \',tIues, and if the p<lcket 
matches al/ of' the specilied values, then fJlI/JI"(,(ld«» will <.klin.:r it to you. Otherwisc, it will be 
checked against the packet IiIteJ's for oth~r Pup channels ~lI1d processes. 

Th~ routill~ is ahvays given the ~Hldress of' (\ Pup channel strllcture, and a priority for the filter. 
Iligher priorily lilters will be r1H.'ck~J first. in C<IS~ more thall onl,.' filter accepts a packet. The rest 
or the parameters arc optioll:lI. ill till' sellse th:lt you can eilher give tile "dc/F(,ss or a value for the 
lilter to check, or NULl" 1 r the paralllcter is Ilull. the filter will ignore the associated lidd or the 
incoming packet. 

The parameters lire associated with. respectively, the packet's Pup Type, Pup Id, Pup Source 
IlI..'t/hosL/socket, ,,"d Pup I ksti 1l~ltioll net/host/socket. 

1 r this seellls too complex, look ~It /JIIpscll!/il/«», which tries to figure out what filter you realty want. 

AUTIIOUS 
.klf Mogul 

SEI': ALSO 
pupsetdfil t(C», pupopell(9) 

1>1.\(; NOSTICS 

HUGS 

Normally, this should rdut'll 01<. Ilowevcr, it is possihle (hit it might return 1:1I.Tf ~RTOOBIG if 
you try to specify too lIlany Ik.'lds to check. In the current illlplementation. you should be able to 
speciry all or th~ fields. 
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PUPSI ~TMOf)E( 9) PUPSl~'n, IOJ)I~( 9) 

NAMI~. 

pupsctmodc~ pup:g,~tlutldc: -. set and r(~ad the: nlod~ fh'f Cil PUll channel 

SYNOPSIS 
# incbufe <PUp/t;;lllliHlb.h> 

f>U rJs~·tmodt( l)'f·han.,mCltle) 
struct f~tpCb:ll'l *Il-dmu; 
short Rltldc; 

cc m.cs ~ ... -Ipup 

DEscnfP'riON 
Pup d)~UUliC'lis, (s('\~ lntfOcll~11l(9)) can have a nUluh,cr of attrihutes: that arc u~('d to control ;wtivity over 
the dlatlUt:l (~o>tkt:'th("I:'y. the altril)lIll's of a t:hamld m\' ktm\'v'8) as its iIlot/e. I'lIp::dlll;Jc!I' lind pup
g('lnlOdt' ,H'C used au sd and read the ch:mud' modc. 

A yailahlc H1'tXtCS. arc: 

I'CI'vCRC[ f:ECIKSUrvl Check the Pup checks.ums: of packet"). when reading them. If this attribute 
is nnt set. the dK'CkslHH b. ah~:iays rg,nurcd. 

PC I\l_\¥CHEC··KS:Urvt Jlnsert a chccKsum into the Pup p~.r\CkC'ts: \\h~Jl \-\Tiling t1:cm. If lhis attri
blUe is nol set. ins,ert a t~tHlSl~mt w'hkh utl'ans: "this packet hils no check
sum." 

PCt\CHROADCAST If this aurihutc i.s set, tJUP:"t#"c",,;rlfft» win insun,· fhat pacKets din:cled to host 
U thmadca:..;t pach,ts) are not rl'Cchcd. Otherwise, packt.:ls Jin:ctcd to 
either th..: IOt'al~ hHSt. or to host 0 .. wm be rCt:dvl~d. 

1,)CI\E_f(jNBAllt"KS Settling rhis, lI:all!scs ImpTt"J"f(9)tn ignore h:RI Pup clllX:ksurtls. Otherwise. 
11U!pf('a,WH wiH tliHl attl~r :mj;' HJ its rt"f":Jent:t> parameters. if the checksum is 
ha~t and if Pt'M.JH .. 'l U·:t' KSPr\'. i$ set 

PCM' .. J.,VAN'lUS;C{l' S~ui!nf!, t'hi:~;. CtHSe\). pUI"rru,,(t1): tt~ f\."tunt tht: Pup; Source porl of' a re<':<:'ivcd 
pat.:kl>t wirhwtl modi,fyhlg it B!~ t.hd~ndt pctpl!'('ad wm try to ensure a 110n

zen) Ht't HlIIUht'f in the Pup St~UIf~\.'" p,nrl"i. it han~ls, ha~k tu the caller. 
I 

I':or t::tm;v~·nii~nn .. s-ymbHts .m:,- t.k-liitK'd I,tlr the ,kar stale: or ~at.:h ;:tUrtihull"': e.g;" the dear slate of 
PCi\ll{(,1 fECKSllii\J ts, PCl\'l._N( H{CI: H·:(' KSUIM. Each aUD'ibuh." is ('Ht'oded as nne hit: tlH.'refore, 
H1UHf,plc aHli'thut~s ~;htmht be t);r\~d hlgt:lhcr to furm a t.~hannd mode. Null' that the del~llIlt mode is 
all aHributcs; in the t,.'k"';ur state. 

AUTllOlfS 
.feW Mogul 

SEE ALSO 
puprcat1{~)~ .llUpW Iriitd91. pUpSt'tt mll{·))-, pupop«L"n(4). (lulll'han{9) 
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PUPSF'I"I'lrvlEOUT(9 ) UN IX Progr.lmmcr's Manual 

NAME 
pupscuimcout ._. ~';I..'l timcout for pup chanllel 

SYNOI'SIS 
Il'inl'ludc (pUP/IHlI)lih.h> 

pn jlsd t iHlt'OIl: ( I 'ell a lI,t illlc()ut) 
s! ruet Pup( 'han ,:c Pclian; 
iut tillwout; 

cc fill'S ... -lpUI) 

DESCRIPTION 

PUPSE'; TIM I ~ou'i' (9) 

.)'('I/;IJ/('oul sets the read lilllC(11i1 Il)r lhc pin'n Pup challlll'l. The limcout value is (currcntly) in 
clock licks (I/()() s<...'Colld). The COllstallt ON I':SI':C llIay b~ used (IS a one s~colld tillleout, ;lIld is 
Ii kdy 10 he t r;lll~p()rtahlc. 

AlJTllOnS 
.klf I'vlogul. 1);1Il Knlkowitz 

SEE ALSO 
Pllpopcll(9) 

The I/()()th timeout lJlJ(lllllllll may nol be. too Ir;lIlsporlablc. 

The Vax illlpkllh.'1l1(ltioll 11:IS ;1 Ill:IXilllllll1 tillleout or ilhOll1 IX IlIillutcs. AllY Iargl'r valuc will pro
duce 1I1l11l\'dicl;lhk results. 
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PUPSTRING (l) UN IX Programmer's Manual PUPSTRINCj (9) 

NAME 
(ptlpslring) GelHCPlslrillg, !'lItHePI .string. ('<.'tf\·1esastring, l'ultvlcs4Pilrillg . - m:lIliplIbte strings 

SYNOPSIS 
1/ illdndl' <Jlllp/lllIlllih.h> 

tlllsi1!,IIl't1 short (~t."i\h'saslriJl~~{fr()m,to) 
st rul"1 ~. h'~;~ISt rillg . ., from; 
clwl' *to: 

Gl'I B( ·PI.Si rill~(fmlll,t(}) 
slrurl IU. 'PI .string :"from; 
dial' *to; 

P'lt B( ·PI.String(fmm. (0) 
rhar ..,fwm; 
strurt IH '1'1 ;strill~ *I()~ 

IT IiIl'S ... -IIHII) 

nvs( 'HIPTI()N 
Pup ohjt .. :l'ls olkn cOlltain te\t string') ill liJl"lllats peclliiar to either 1\1I:S<I or Be!>l, The<.;c routines 
<lII(I\\' you to com vI'! 1111.'111 to ;Ind frolll ( . ::Irings (null kllllinatL'd arrays of dwr). 

R\\ld ".l'{I'(lldl',-(9) h('llll'l' n::ldillg Ihis. 'Ih'st' rouline') :11'\.' IIW;lIlt for dt';llillg with i'vk";1 or BCPI. 
stril1g~ illside or pdrKds, :Ind t' slrillg'> Ollhidl' 01' p;lckl'ts. 

GclHCl'1 strillg tab.'s 1111...' :l(ldrl'ss of' a BCPI-;trillg (dOIl't worry ahollt wll;1l this structure 
looks like, jllst P;ISS the address or whal YOII think is a BCPLslring), 
('xtr:lcls it inlo a (' string (1l1l1l·1l'rlllin<lted. ()f' cOllrse). and returns the 
Iellgth in bytes or the IK'PI.Stl illg stnll"lllrl' IIl;lt YOli g:.IH' it (not lhe 
kllf.th tll;11 slrk'll(to) \\'ould rdIIJ'll.) This \';11 Ill' is IIsl'rul it' you have a lol 
of BCI'I.strillgs pdcked t()gl,tlh~r. 

Put BCPI.strillg 

(:iI.' ll\l ('sast ri ng 

l)ul!\-1cs;\stri ng 

Il\O\'l'S a C string illto a BCPI.';(rillg. ;lIld r('tllrtls lhl' kllgthin hytes or lhe 
BCPlstrillg ohject. The hllll~'r whose addrl.'s'> YOli P;ISS flU' the /0 argu
IIK'nt should Iw IOllgl'r than tlh.' <..' string hy a k'w (i.e., at kast·J) hytes. 

t;lkes the address or a McsaStrillg (don't worry ahout what this structure 
looks like, just P;ISS Ihe address or what you think is a :"vksaString), 
l'xtracls it into a C string (llllJl-t('nnin;lted, or course), and returns the 
length ill bytes of the Nks;ISlring structure that you gave it. This value is 
usc I'll I if you ha\'\.' a lot or rVks;ISlrings packl'd together. 

To he specified. 

Al.lTJI()I~S 

John Sl,(lIllOllS, Jefl'Mogul, I )an Kolkowill., Bill Nowick i 

S":E ALSO 
bytcorder(lJ) 

HUGS 
PUIAI (',lia.)'lrilll; isn't implemented. 
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PUP\VRITE( 9) UN IX Prograillmer's Manual PUPWRITE( 9) 

NAME 
pupwriLc -- \vrite a packct to ~l pup channel 

SYNOPSIS 
II" indudc <IH!P/Pllfllih.h> 
II iUl'hlllc <PUp/pllpCollstants.h> 
II ilH .. hl(h~ <Ptlp/pupstatlls.h) 

plIpwritl.'( PdWIl, PLy pc, J 1>, hllr, htlllcn) 
Sll'lll't t 'han *Pl'hall; 
ulls:~~nf(1 dIal' P1H)C~ 
unsigl\cd long II >; 
dial' *I)IIf; . . 
illt hullcn; 

C\.' fill'S ... -lpUJ) 

DESCHII)TION 
/',,!,uTil(> is lIsed to scnd (\ Pup pxket over a pup ch,lIlncI olwn~u lIsing pupo/)(>I/(!). The paramc
ters arc: 

Pchan 

II) 

but' 

bulk-II 

Jh~ ;l(.Idl\.'ss or ~l Pup channel (as iniiialiled by /.>U/}()/l('II{l))). over~vhich 
the pup p,lCkctslHlllld h~ senl. ' 

The Pup'i'ypc Il)r till' p;lckel to h~ ~l'lll. Registercd Pup typcs are ddined 
in <Pllp/pIIlK'ollst~lllt'i.h). 

The Pup II) It)r the p;lckd lo Ix: selll. 

'I 'he addn.'ss or tlw tLita to be senl. 

The Illillilwr or bytes to scnd. 

Hullers shollid ;t1WClYS ha\'l' ;\11 ('\l'll Illllllher or hyt'-'s ;t110l"<lll'd. C\\..'II ir til'.' hld/I'1! p<ll'amctl'r is mid. 
sincc f11i/Jlrril(' \\ ill ("(lulld lip tIll.' hulkr length tll ;\11 C\'l'll Illllllh:r 1)l..'llm,' copyillg it inlo lhc packet. 
This cOlllllI'IIlS to P"p s)wcilic;ltiolls, which Sl<ll\.' tll<ll p;tl'kl'lS Illll'.;l rOlll<lin ~l g:lr));tgc byte if Ileccs
S,IIS, to 1ll~lke the p:lch't an C\'l'll lellglh. 

Aun I()I~S 
Juhn Sl'~IIll()IlS, Jell' rvlogul. I ),1Il Kolkowitz 

SEE ALSO 
pllpopcn(l), plIpclnsc(lJ), PUPI'l'<H,I{l», port(lJ). plIJ>chan(9) 

DIA(~NOSTICS 

I{clllrns OK if' lhings wcnl right. 
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RINGI~UI"(Y ) RINGBtJl';(9 ) 

NAME 
ringhu f .. ring hulrer package 

SYNOPSIS 
/I illdlJ(ll~ <ptlt>/rin~huf.h> 

si met HillgBuf rugbuf; 

rnghtlJin it (&J'I1~~huf, ,hila hur, 1ll:1 xhulll'1l) 
dIal" ':':ilatahut'; 
illt ma\hulll'n; 

mghurfllll(,~hngIHlf, r) 
char f; 

mghllf"ritt'(&rughuf, illpllthuf. len) 
filar '~i!ll)Ut huf; 
int Il'll; 

ml~htlfn':H!( ... ".:1 IIghuf. out Pllt hut'. Il'n) 
(,'h~lr *olllputhllf: 
illl len; 

mghllfIH.'l'k( &mgIHlI: CHIt put hilI'. Il'n) 

cr fill'S ... -lpUI) 

DESCH IPTION 
The f'inghllllt.'r packClgt' \\';IS wrilll'n In prO\idl' a ~(,Ill'ral (llll'pOSl'. high· ..... /',·n/ r'illg hlllkr 1:lcility fhr 
LIS\.' ill network S()nw(II\~. Th ... , ohjl'rt ctHic is P;ll't or thl' pup lihrary lihjHlIl. i\ ring hulfer provides 
first-ill, IIrst·out. hulkrillg, ill this CIIS ... ' 01' hytl'S. The hlllk.- space itself is provided hy the lIser, ;\Ild 

thlls Illay ht' or any l'ollvenit'nl Sill'. I I ()\\'I.'Vl'r, olle musl not pnwid .... less hUlkr space than one 
intl'IHls 10 lIS\.': this P<lckat',e nOl'lll<llly Pl.'rf{lI'I)1S no con~isk'Ill'Y checks (lo h'cp dlicirncy high), and 
will gbdly trash all or your dilla without complaining. ITlw p;lckage Cllll he compile lo prinl warn
ing llIess;lgcs Oil overllow or 1IlHkrllllw, I()I' lit'hugging purposes.) Routincs arc provitled I()I' either 
byle:'hy-hyte trailsfc..:rs. or hlock lranslcrs, and lise or these l\\O modes may 1)(' inlennixed al will. 

The ring hulkr musl he iuitialized 011('(' hy calling 1'II,1:/I/~/i1Jil with the address of a Ril/.~nl~lstrllc
hill" lll\.' "ddrl'ss of' ,I lbla hulll'f', ;lIltl th .... J)\~I:xillll1l1l IHllllhcr of hyt ... ·s thaI the bllll'-:I' em hold. 
After illitiali/alit>ll, tilis (bla hulf .... 1' shoilid nol ht' rdt'n:nced dirl'l'lly, alld or cOllrse il canllol he 
(k'al\ocall'd until no further lise is COlilClIJpl~lted. 

Il is oflcn lIsl'f'ul to know thl' IHllllber or hytes cOlltailled in the ring hull'cr, especially in order to 
avoid overllow or lIndcrllow. The function I'IIgblij.~iz(' l-elul'llS the Illltni>l'l' of available byle of data 
ill a given ring bufrer. 

To illSl~rt hytes llHo a rillg huller. eilher J'IIgh/~/iJIII or I'Ilg"/~/il'''ilt' Illay be w;ed. RlIgh/(liJIII adds one 
byle {o,the ringhllllc..:r: 1'IIg"/~/iv"il(' lakes the address or (\ data bufrer, and the length or the data 
hufrer, alld copies this data illto tlw ring hull'cr. lilorrihk things will happen ir lhis overl1ows the 
available buller spacc!1 
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To rl'lricve hytes from a ring bulfer. either m,I~"I{I.~t'1 or m~bllJi"Ct7d may be used. 1~lIgbl(/'gl'l is a 
fUllctioll that returns one byte from the ring hlll1~'r: m;!/n(/I"l,tld takes the address of a data butler, 
<lnd the Illllnbl'r or byt('s to rC<ld, <lnd copies the n .. 'qllesteo inlt>nnatioll ('rom the rillg buller to this 
data bulrer. 

Both m,t~"I(/,{:('/ .lI1d rn~"IIJi'('(/(1 do dt's/mc/ire rC;lds: that is, ,IllY data that they return is rClIloved 
fhHll the ring hulkr. S,H11ctiIllCS it is I1('Cl'SS;II'y to filld Olll what would be the next clat'l returned 
from the bulrl'r without aClll<llly removing it from the bIt/fer; in onkr to milh' this possibk, mgbu./
fwd: works ('x<lclly likl' mg/J/(/inltl. except thaI. it docs not reJllo\'e tile dllta frolll the bllller. 

CAUTIONS 
II' tile ring buller ('vcr IIllderllo\\'s or overl1u\\,s, it is ulllikely that (tIIy future operations will work 
pruperly. M()reon~r. your progralll Ill<ly IT;I~;h Illy':.tcriollsl~! 

Any or ;111 or these runctions illld procedlll\?S Illay he rc-illlplcllIl'lltcd as macros or in (lSscmhly 
cod\.' It)!' ellickncy: thus. it is unwise to writ!..' progr;lI11s thal would he allcctcd hy one or hoth of 
t1w~;c I'C"illlpkllll'lltations 

SEE AI.SO 
ill~dl(}c(J) 

DIt\(;NOSI'ICS 
,rl\llllpill'd wilh Ihe symhol, DI':BII(J ddllll'd, tlwse J"Olltines call print \vaming messages Oil the 
st;lIubrd ,elTor ~Lrcalll; OLII\.·I'\\ is!.." diil¥,IH')~LicsNIV llo1;nfOvidl'd. 

AUTII()I~ 

Jdfrc)' ~/log1l1 

BUGS 
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NAME 
UAtitnccvt -- convcrsions frolll Unix tu Alto timC'alld vin."v('rsa 

SYNOPSIS 
# indlldl' <IHljlllJAtimcl'\'t.lI) 

Atnl'tillll'(do('k) 
UtoAtimddtH,'k) 

DFS( 'l~ IPTION 
"loUlilll(' and l!liJAfiw,' ~Irl' used to COIlH'rL internal lilllc ltlnllats betwl..'C'1l Unix alld Alto ~;ystcms. 
Both SYSll'IIIS h:cp timl' <I'> tlh,' IHII1lhcr or sl,;'cnnds sincc midnight. Jallll;lry I.CirvlT, or SOIlIC ye<tr. 
Tile di!kl'l.,'lln~ is lhal Ullix "tarts 1'1'0111 Ilnn. when.':ls AliOS sl~ln 1'1'0111 11m); (Note I/);It IlIidlliglll 
slarfs a Ill'W day, so till' tillll' at noon Oil .LIIlIl:try L It)()} b posithl'. Oil an ;\lLo.) IlIlcrvening 
ll.'ilpyeilrs an' taken into ;tl'l'Otlllt ,IS well. 

"I/OUlillll' ClIll\l'rlS a 100Ig\\onl n.'pl\h,ClIlilii'- all ,\1(0 illh.'fllal lillll' to a Illllgword 1\'PI'l· ... ;~'lItillg t.he 
clIrrc'ipollding Unix illll'mal lilll~.'. "loA/iII/I' dOL'S lb.l' ClllllpkIlH.'lIt'lI) l·PIl\'l'rsiotl. ~Iakc Stln.: you 
liS\.' IOllg\\'ords! 

Hi.' Will"ll<.'d lhaL these am IIWLTOS. 

AliTIIOI~ 

Jl'll'n.:y i\logul 

SEE ALSO 
Lime(J), clillll'(J) 
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UniqllcSockct -- crcate uniquc sockel numher 

SYNOPSIS 
1Illsi14I1Cd long lJniqll('SockelO 

Cl' files ... -limp 

DESCHIl)ftON 
Uilit/IIC.\'oC/":('1 is a fUllction lh~It rdurns a nUlIlh\.~r which is gllaranteed to he uniquc Juring the 
current illcarn;Itioll of the operating ~ystclll. Ulliquencss is t',II~lr"llt('ed ncither "cross cr<lshcs, nor 
across ho~ts, (Illh)\I~!.h lIsing a cllllll>inalioll or lhi:.:; nlllllhl'1' ;i1Kl l.hl' tillie-of-year n.'turned hy lillie( 2) 
should gh c reasoll<lhk results. 

Till..' v:lhll' rdlll'lII..'d is (Iscthl tt»)' crealillg uniqllc sockets. cOllllcctioll ids, etc. III particular, it is 
f!,lIi.lr(\nlCl'd not to be thc same ,1'i ;IIlY "well-knowll" PIlP socket. 

AUTIIOHS 
.fL'Il'ivtoglll 

BUGS 
Thc "guarantcc" of IIniqw .. 'llcss is only pro"ahili~licly correct (il gCls W())'sc as tlw proutlcl or pro
cess crcalion rate ;1111..1 avcr~lgc COllllectioll lil{.'lillll'gol..'s lip) .. illld dIll'S lIol hold if 1I single process 
lllal1;Igcs to cd! thl..' function II III 1\.' lh.tIl 255 lilll~S durillg Oil\? c!oL'k tick. III 1)J';.IL'ticl..'. thollgh, it 
should wOI:k \\L'II l'1I01lgh. 

Till' ~lCMm()() illlpk'llII..'llldtio ll i" (,\'(.'11 \VOI'SI..': lh~re is ~I 1?,!lIh;11 \ ;tri;,hlc \\hich is i!·ILTl'IlH.'lltCU Oil 

C(ldl c:.tll. This v, ill stop \\'o)'k illg \\ hl'1l lhcn: .11\' 1I11l1lipk pr()CL'~SL'S involvcd. 
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