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Thi:;; MTO contains jraft secti.0r1~ of tne Honeywell MPM tor 
rel~ase 1 of Multics. The :.;;ections inclJjej are tr1ose that 
Jescrlbe th~ new I/O system: 

j.s Storage System Files 
·-ul Summary Jf I/C Faciliti.e.:; 
:..J The Multics I/O Sy·:;tem 
•-u-. Fi I 2 II U 
io_ca I I, comman-1 
lox_, suoroutine 
Jiscaro_, I/O mojule 
ntape_, l/O mo ju I e 
syn_, I/O mojul<:: 
tyy_, I/O moJule 
vfile_, I/O mojule 
SuosystEm Writer's :;uije Section J.7, 

The I/O Control 31ock Suo~ystem 
Suosystem ~ritsr's ~uiJe Section joo, 

Wrltin~ an !10 Mojul~ 
.1.o_call, commanJ, Suo.:.y.:;tern Wr1ter•;; :;uljt: 
lox_, suoroutine, S· .. wsystem writer•:; 'ui::ie 

Commt:nt::. on error::. 3nJ obscuri. tJ.es ..ii 11 oe apprt::clati:::J, s~nj 

them t;) me at CISL or by Multics rnall (f1acldren M'Jltic::;}. !lote 
that ttie system Ot:!ifq ::H~scri.bdj .:;lrdclif exis,ts. Therefore 
sug;;1estion.::. for charues c.n;j a:.Uitions shu-..JIJ J·~ submitt..:oJ througn 
the usu~I channels. 

Multit.::. Project int<;;:rnc.il worklny JocumenL.tion. N . ..1t to oe 
repro:Jucej or Ji::>triouteJ out.>LJe the Mui tic~ Projt..ct. 
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I n t h ~ s t J r a ~ .: ~ y .:; t e m , ci 1il~ .i. :; e .i. t h er a ·.;; .i. n g I .:: :; e: J rn t n r o r 
a mu I t i. - s E: ~ m t n t f .i. I e • r t1 e I a t t er l ·::; 3 j .i. r e c t or y o f <.J s p e c i a I 
form, wh&Lh ls Jeicr,oeJ belo~. System LommanJ~ anJ ~uora~tine: 
that mc.1nipul-Jte fll1::s har,jle the transition t1::tweer. th.;: 
sin::1le-.:>eJment an] m:.Jlti-:ie;;Jment f:Jrms of a f.i.le automatically. 

Note thdt every segment is con:iijereJ to be a file. 
one mdy create a tile tnrou~h a commanj tnat ~arKs only 
segrr11::nt:; (e•-::J•t credte or eJm), ard then manipulate it 
thrvugh a commanj thtlt .-.orks wJ.th segino:.:nts or multJ.-s\;9ment 
(~.g., Jprlnt or Jelet~). 

Thu::. 
Ii L f 0 

I ) t er 
f i I t' _:; 

A ill.Yl.U .. ::.~sUill!i;;_il1_1llJ.. i s 3 .d re.: tor y ··H)() s 2 rn u I tl - s e g rn e ri t I l I e ~ 
l o j i c d t or r. a s a v c. I u e J r e -J t Er t h 3 n z e r o • T h e s e :::1 rn e n t s c o n t a l n ..:: .J 

i r. t he j ire c t? r y :.1 re t n e ~..QJD.ll~.Lurnl~ of the m •...i l t i - st gm en t f i I e • 
The Jir.:ct0ry, f, dr\j the comp..:inent.; .:>hc-JIJ have the follo .... in9 
pro~ertH:s: 

1 • T h '= n 3 m .:! :. :) f t n P. c o m p on ""n t s d r e t n e A S C l I r e pr e ~ t: ri t a t ' o r 1 ::; 

of the n ..J mo 1::r ·::; .,. , 1 , ••• , n- l , where n is the v a I u e o t 
trH: rnul tl-~i:!yment fl le irju;ator. The names 3rt: 
un::;lgnej, cont;:dn no nlanks, an;J, except for .. ., .. , cont3ir·, 
no IE:ajlny ~eros. 

2. The jlr~ctory, 

Lor11µon.::n t·;; 
f ' 

hdV':! 

cc;;n ta i r".;; no 
no c:dj i 

other entriE:~, ::inc tn~ 

t l or a I n21mes. Thus ·-' 

mul ti-c;~gmt:!nt 
JJ.f€C t,Jl'it:: .io 

f i le :.,l)OU I j not .:on ta in I ink·" .;i;-

~. Tn~ ACL of eacn component is <::X~ctly 

in1tial A~L tur seyment~ of f. 

... Tht:: ACL of <ln i rs µdren t jirectoryi 

t n<:: 

is 
inJ.tial AGL tor· s.e ;m1::n t.:; in f ~xceµt 

initial AG. L for ::.egmt:!rit·.:; nas acc~ss m0je 

tor f has "'CC.c!;.,5 mcJe ...... ar, :::I f4nii:'!re tno::: -" t 

se:;imie:.n t·:; has :scce~s mo Jes "rw" ttH! ACL f Qr 

same 

th~ sam~ =-~ th,,> 
that .... her~ th!:?" 

"r"'' the ..\\..L 

.i.nitla I A:..L f 'Jf 

f h ci s; dCCt::S~ ""' 



:;,, • T n e r l n ~ bra ck e t s, s a t e t y :; w i t ch , .:Jn J m d x i mum I en ::J t h 
attributt:::; have thE: Sdme 11alu<:!~ f:>r al I components. 

Comffi~~js Jnd suor~utines th~t ffi~nlpulat~ multi-se~ffienr flies 
may not work prop-::!rly on file~ th3t fail tv have properrie.:. 
<1>-<~) aoove. If a multi-se:1m-=?nt tile l:i t~una to O'= 

inconslste~t in this re~pect, lt shoulj be maje consist~nt oefore 
further us~ of it as a file. 

To r~ad a multJ.-segment file, f, 
access on the component::. .:tr.j "s" acc~·~s on 
re:ferreJ to simply a;; "r'" acce:..sn tn~ file. 

th\;! 
f 

u.:.er mt...'..>t 
itself. 

havE: 
This 

..r .. 

To mo:J.i.fy a multi-segment file, f, the 1.L>er must have .. rw'' 
access on the comµor.ent.:; and "srnd" ac.:es~ on the file its-alt. 
This ls referrej tv ':>imply as '"r~" c;cctss on tne tile. <lf tht 
u s er j o e s no t a j j or o e I e t e c "mp on e n t s , n a nee :Li un I y h 3 v t .. s " 
acce·s.s on t, b~t the comolnat ion of "r~" access on a segment anj 

~ 11 5 11 access on f shoul.J not occur., 

To turn a !:..ingla segment into a muJ tl-~~Sim~nt fl le ,:;r 
vice-versa, th~ user m~st h~ve sm6 acceis on the jirectorv 
containing the file (in ajJition to propL:r dCCess on rho;! fllB 
itself). 
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This section is d brief Juije to tne v&irous 1/0 f~cilitie= 
available !n Mui tics <.n:J th.:: r.:!latej :l:Jc'.JmenL:iti.'m. 

lildl..l:L.L.LQ 

For printing anj punchin~ 1f fllei see the MPM write-ups 
for: 

-:iprint 
Jpunch 

prints files, usin~ a line pri~ter 
punches files on carjs 

For tn.: form.:.it ot ~utput pro.Jucej oy these ccmmanj;;, ar::l for ~ 
~n explanation Jf narl Cdrjs are raaj into the storag~ sv~te~, se0 
the MPM R~ttrence Gui::ie Section, uulk LIO. 

fh.,: ~lul tic~ I/G System supports l/C in ar. essentia I I y 
j~v ice- in:J\':pen:h'!nT mannt:!r. To fdc i 1 l tate control of the ·sources 
anj tdrgets f~r [/0, th~ system mak~s use of a sctr~are 

construction cal lej dr. lLQ._Sitil~h· An I/O :iwi ten is rather li,k-:: 
a channel in tnat it control5 the flow of jata "1etv.edn a 
program•s memory dn::l ·:lev.i.ces, fil~~, etc. a~fore IIO can b~ 

::lone through a ;witch, tne switch must be attac~ej. Tne 
attachmdnt specifies the iOurce/tdrJet for II~ operati~ni anj the 
particular ll..Q_rn.o..1.ul~ tnat will Ol:!rfvrm tht~ .;,µeratlon~. For 
example, a switch mdy be attach~j to tn~ us~r·s c~nsole through 
the l/O m0JJle ttv_ or to a file in the ~tora~e iVStem t~rau1h 
the I/O moJule vfi le • 

A g::rner~I d~scriptLon jf tht:: [10 :;.ysten-, ls contai.n~j 
MPM Keference ~u.i.le Section, the Multic~ I/O ~ystem. Tn~ 
tuol f~r mak1nJ attachments anJ pdrforming I/O oµerati.ons 
suorcutin& iox_. lti write-up ~ives jeta1leJ ~e~criptions 
Vdrious operations. 

1 n tn e 
b-::.sic 

is t ne 
cf tn.:. 
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Attachments dnj l/U operations can al -;Jue Jone from ccrn'l1::Hi:.l 
ltv~l. S~t th~ MPM wr.i.tE:-up ·.Jf ttH: cvriirnanj i:J .Zdll. 

The comm~nj print_~ttdch_tdble pr1nts J~scriptions ot al I 
current atrachm~nti. Sde Its MPM ~rlte-~p. 

t:arlit::r versions of Multic:; l.Sl:!j a jifrerent, Oi..T '.;;imllar, 
1/0 system, Pdrt::i of the system :Jocumentatlon m.;.,- stl 11 USi:: the 
t er mi no I o ~ y o f the o I J l I 0 sys t d m , In pd r t .1. cu I ar , r M: t <= r m " 11 o 
stream .. m.3y bt: us~J .i.nsteaa of "I/U ~witch", .:Jnj ttH:: term~ "ulM"' 
ar.j .. IOSIM" may oe use.:l .1.nst.::ao of "I/O m,:dule". Al·:.o tht:! 
JOcum~ntation may SPl:!~k ot attacninJ to J Jev1cd, evEn thou~~ the 
attachment may be to s~methln~ otndr thdn d jdvlc~, e.g., a tile 
in the storge system. 

t.c.ch programrnlnJ lanyuC:i:,ic ha:. its .Jim I/O taci Ii t i1:::s, vd,ich 
use the Multics I/O iystem in d mann~r 3pproprlate to the 
l~nguaye. For Jeta1 Ii on d languaye~ facilities, anj for 
jJ.SC\J$Sion of tne uSe:t:.Je of r~ldteJ :-1...il tici CJmmanjs, s-:e tht 
reference manual dnj/or user•s Juij•:;! for th.:it lan;JUd:;jE.!o 

Tht:: close_file c~mmanJ clu3t:-" ,JL/~ c1n:J f)rtran "t1le:,". Thi? 
flies in question are actually contr')l ulo;:ks u::.ej oy tne 
l&nguag~ 110 routines. 

ThE': Hui tlcs system contain:. rhc f,:,l lvrdnJ I/O mo:iules. 

n tap<::_ 

syn_ 

tty_ 

11file 

a sink for outo...it 

I/O from/to files on tape 

estaoli~h~~ une swltcn as d 

synonym for another 

IIO from/to ter~in3ls 

l/O from/to fil.:!; In thi? 
·;; t or a ·J <! s y ~ t e .n 
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F or jet a i I s. on a µ ar t i cu I a r I I 0 mo •l u I e ( .; • J • , how t o ma k"' a 11 

attdchent through in, se-:: tn~ m0Ju1e•s write-up in the ,..,~M 

Section, suoroutines. 

:.; I;~ 

Module. 
the 

Tn;,: c.:..mmanj .. io_cal I moj~s. ••" ·may bt? usej tv c~ntrol 

ch a r a c t er .i. ::. t i c s o t c on ;;, .) I ti! I I 0 s u ch a s t ha I J. n e I e n J r h , l n ~I:! r t i ..Jr. 
ot tcibs, an:l ~rdsa anj Kil I pructiSin . .J• See tne i'1PM wri re-ups of 
the commanJ io_cal l ar,j the I/O mojule tty_. 

Th~ ti.le o•.Jtµut commanJ cuase·:; di I ::;ub£e1.1uent ouput normol Jy 
printe~ on the u~er•s consol~ tote written in~te~J to d f&le in 
the :;tora~,;; system. The con.:.ole._output c.Jmman.J cau5~s such ~ 
outout to te jiracteJ a3a1n to the c~nsole. See tne MP~ Cornman~ 
Sections jcscrioinJ the~e commanjs. 

Tne cvntent£ of Sc,Jmer·.ts that cont3in e:xclusive ly Mui tic:; 
ASCII Chdr3cti::rs may be ~rintej on the coniole Ly invokiry the 
print commgnd. The contents ot o.nt s.egmE::nt can b~ printt.:o in 
octal usin~ the jump_se~mant c~rnmanJ or th~ Multics Jebu~Jer, 
jebug. Se~ the MPM C~mmana Sections Jescrlo1ny these ccmmanjs. 

The :;;ubroutine lea_ provijes a convclnlent m.;;ans tor 
formattin~ output t~ be print~J on the console, anj lt rray b~ 

usej for other outpJt ~s w~ll. See lrs write-up ln th~ MP~ 

Section, Suoroutlnes. 

u i e t ht: c u r r e n t s. .: c t l o n -. • :. < a u I K l n u u t d r. J O u r p u t } ~ 1 r h t h ~ 
follo~lng Lhangt:!~. 

Cn:.n)li: "s1:::Jmt:nt" to "fll~" ln th<:: follow~r.;; places: 
(ignori.og hedjE:rs c:Hd ulank fin~:;), 1.1~, anj 1.13. 

Chdn;t:: the section title t~> ··uulk IIO". 

Dolt I oi' 
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Th~ Mui tics I/O syst.am hanJle::> whdt mi;;1ht o~ cc.I leJ "lc·.,,ical 
I I 0" r a th Ii:! r t ha n " n .~ r d w <ff e I I 0" • Jn t n e c r.1 ~ nan -'.l , l t i n c I u ..J ti: s 
l/O from/tu fll<;!S in tni:: ;;for.:i,Je :;yst.:m, which redlly involve.:. 
or.ly the trar1.ifer ot ;:iata from uni:! mtrnory loc;dti;Jn to anctn.:::r. 
0n th~ atht:::r hdnj, it excluJ~s th~ mo:;;t impartdnt case ot 
hc.rjwc.re l/O, ndmely the tr,::in4f-Jr of µa~e:; tetwe~n s.:-cc.n:1dry 
storage an~ main memory. Mo~t I/C ~~cratlon~ ·rdfer only to 
IO<;Jical µrop;:rtles (C!.'j., th~ nt:xt recor~j, the numt:Jc:r ot 
ch;:;racters in a li.n~) ratner than to part1culc.r Jevic<: 
charact~rL:;tlcs or tilt:! formdt~. True i1~ir..Jw-:1r.: I/O is µertcrmej 
by routines th.:Jt drt: not normc:dly calle:J uy a u::;;er. 

Th1s ~ect1on gives iome jeneral infJrmatlun on the I/u 
system, e;;pecial ly 1n re:r:ic.rJ.> .. I/D swltche:;", ".:.ttaching", ".'.ir.j 

.. opening••. Full jeta.i.ls or. tilt:! vario\.J::; I/O 01->erati')q;;. ,;;rt:: given 
in the MPN writeup of tht:: subroutlre i;)X. ;'.\II ftmction:o. cf tht: 
IIO sv~tem ar~ acces.>dc..ile thr .. ;n ... ;h cal ls to this routirH:!. 

The ccmmanJ lo_cal l prov.ij-=s many vf 
commanJ le11e I. Its writeup Jives; sl.mma~y 

tl'H:: same func.tion~ (:jf 

jascri..;tlon:; ot the I/O 
operations. 

To µ~rtorm I/O, c::ffr'/ out tt1~ .,,tep.; li:;t~::i O<!low. Ir, 
,:Jenera!, d step mav oe performe:i av ci c311 to l.)><_ 0r uy t...::.e of 
the io_cdll commanj. The I/O facllitl~s of thi:: ~rogramminJ 
lan~uciges mav dlso be ustJ ta carry out these ~ttps, out tndt 
topic ls i:)utsiJe tht 5cope of tni':. sectlon. 

Step ~· Attdch an ItO :;witch. This step specifle~ ~ 
:>ourcli!/tar.:.iet f'Jr subs.;iquent I/O ooeratLJfl::; dnj name~ the I/J 
moJ~le th~r wlll perform th~ Jperdtions. ixamole: 

io_cc.11 dttach input_sw vfile somt: f.i.1>::! 

Thls command line dttach<es the 
storage_system file whos~ relatlv~ 
IIO mojule LS n~mej .. vfil~_··. 

:;1~i ten r.umej "inpu t_.::..-.i" 
pathn:J:r.1:: l:; ":;;ome fi.le". 

Step 2• Upen the I/J switch. Tnts st~p cre~~ras the Srlttch for 
c. p ar t l c u I a r 
St ~u~n ti a I I 'I) 

moj~ 0f proce:;;~inJ <e.~., r~ajin~ 

usin~ th~ alr~dJy e~ta~li~n~j ~rt~chment. 

c;:d I iux_;£open(i.u.:;)_µtr, ~, _, co.:::<:); 

r~ car· j: 
c. Y. 3 mp I t ~ 
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The ioco_ptr ijenr.i.f.i.~s tn~ switch 
switches otlo~>. The drgument5 ~ anj _ 

{see thd para~ra~h on I/0 
me d n t t1 a t th e u p €: n i n g i .. 

for se:Jut::ntla'I redJin::1. St:e the je::.crlption of tilt! i.:>x 
suoroutine for ful I J~tall s. 

Step .3. PE.rform th?. rE:q: .. .dreJ JdtJ tran.:.fer dnj conrrol I/.., 
operation~ workln~ through the switch. F~r exampl~, redj one 
recarj cit~ time until an enj-of-infurm1rion co1e i~ return!~ by 
the rea:1 vi;c:ratior.. E.xample (of =>ne redJJ: 

call iox_trEa.l_recorj (ioco_ptr, oufter_ptr, buffer_lengtn, 
actual_rec-.>rj_len:Jth, code); 

Step ~. ~lose the I/O swltcn.· This ~tep clednS up cy writing 
out buffers, rnark.i.ny th 1: en..J .:>f d tile, etc. Tne l/O sir.itch L~ 

restoreJ to the state it was in after Step ~' anJ th~ close coulj 
b~ follow~~ by a reµaat of ~teps 2-~, perh3µs with a jifferent 
o~~ning mo~e. Exampl~: 

call iox_$clo.se (iocb_ptr, co:Hd; 

St~µ~. ~~tach the 110 switch. After tnls steo, th~ switch can 
be attach~J a~air. for s~me other purpos~. example: 

lo ca 11 jetacn .lnput_sw-o 

In 9enera1, only Step 1 tattdch) lnvulvei p~culi~rlti~s of a 
particular tyµe vf Je~ic~ vr a part!cular file format. It i~ 

often convt:nient to n~ve thii step ~nJ St~p 5 {jetach) performej 
frJm camm~nd level, while Steps 2-~ are p8rtorme~ Dy a ~royram. 

This can rndke tne prvgram .. ;Jevic.; i.njep~njt::nt". 

~ach IIO switch hd~ four a~sociateJ values 
intere~t to users of the I/O sy:;rem. 

that are ot 

1. 1111:: Sw.l tch nam.;. Thi.:i 
or e:.tual 

.L.1 ~character strinJ ot le11-ltr'• 
to J~ \an.J ,Jreater than ;ter-,;), n;;t 

contairnn~ olc..nki• 

~. Tnt:l control olock µointer. 
co~trol ~luck ass;)ciateJ 
bl~ck is mdlnt~inej oy the 
ar- o:: no r o t l n t ere.:> t t :J the 

Th.ls i.~ ~ pointer tu a 
wifn th~ switch. The central 

IIO ~yst~m, anj lts content~ 

user. 

3. Th1:: dt t:sch 
.Jf.:!scribin~ 

Je~crlptlon. This is 3 charact~r strin0 
tne attachment~ ~f tn~ s~ltch. Wh~n the 
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string is empty, 
tt1E: string ls 
.a1.1~kh.!Ll • 

thli! 5wit.:h 
not ~imoty 

J .:.-d ::l t •) ::ii= ~LJ-'ilst.J • i~ her. 
~~itch 15 saiJ to 0e 

~. Tne open jtiS~rlption. Tnl~ ls d character ~trLn~ 

Jt:::;crit.Hn~ tht! openin; cf th~ ::;~itcn. When the strJ.n::1 J.S 
empty, the '.>witch is ::.>aij to ':le ~l.Q!i.Ei...1• wnen rne strln.:i 
is not empty, the strinJ ls Sol::i too,~ .Q.Qi!.Q• A ::.wltcn l:; 
nevtr open unle~s it i~ alsc dtt3cheJ. 

The s~itch name l~ usdJ to refar to rne I/O ~~itch ~t 
cummanj level, ard in 0thE:r c.Jntt.xt-:; where reft:renc.:: by .:i 

character string nam~ is appropr!ot~. M~st calls ta iox 
r~ference an I/O swltcn by it£ control olac~ pointer. ~ive~ th~ 

switch name, th~ .iuoroutint:! iox_l:fird_iocb r1::turn-:. tn·3 ccntrol 
tJlock pointer. 

Note that ee:ch I/O swi.tcn belong:. 
nor rn a i I 'I the: user r i ri :J • w i t n in d r l n ~J , 
but s~itch~s in ji.fferent r1nJs m~y nclve 

to 3 pdrtlculdr 
swit~h names ara 
th~ sam.: name:. 

ri.n,j, 
i..:r.i~uP., 

To attach ':1 switch, use n1e commanj "i<.)_c.::.11 attacn ..... or 
on~ of the subroutines 1ox_batt~cn_iocb anJ iox_Zatt~ch_ionlme. 

In all cas~s an dttdcn jescri~tion mu~t b~ ~iven. Thi~ ~tr1n~ 

hdS the following for~: 

moJule_name -optlon_1- ••• -~ption_n-

The suostrln~s mo,jule_ndm.a, ;Jption_1, ••• , oµtion_n must not 
contain blanks anj must be sepdrateJ oy ~ne or more clanks. The 
whole attc.ch J~scrlµtiJn may contain tra1l!nJ ol~nk5 hut not 
leC:iJin;J olanks. 

The su~striny module_name jetermines th~ I/O moJule tor th~ 

dttc.cnment as fol lows: If it joes not cont·'jin any lnstanct:> of 
"'>''or 11 < .. , then it i~ interpretej a5 a r12ferenc0:: nc.me, anj the 
l/G rnvJule is founj oy the search rules. It 1nojul~ r,ame conL:dns 
">" or .. <", then it i,; interprt:teJ <is tne oath ndmJ:• (ab:;olure <Jr 
rel:::iti11~) of the I/O muJule. 

lhE:: ~uus.trln-JS uµtion_l, ••• , ~µtion_n 
rf.!quirE::ments of tne ~articul3r I/u rnojul'=• 
for jet di I:::.. 

rn u:; r con f or m 
.) e e J. t s i·I P M 

to the 
writ2-up 
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When the dttachment is maJe, lt the 110 m'l~ul~ l~ not 
dlreajy inltiJte~ Oy the spdcitlej rt:!far~~c~ name, 1t 1~ s~ 

lritiatej. In the casa where mojule_name ls ~lven as a oathn~me, 
the reference rnme .i.:> tne: fir.al l:!ntry name ln the pathn3m.:.:. 

Note that the attdch lescriptian dS~OCLat~j with the 
att~chej s~ltch (anl accessible throuyh the print_attdch_tacl~ 
cc,mmanJ) rr.ay nvt te e~dctly tht: Sdme as the attach Je:.>Lrlptior» 
given tv io_cc.JI, iox_j)attacn_iocb, or i.Jx_$attach_lc;name. In 
genE:ral, the; 1/0 mo:rnle transt'lrm.:. the attdch_:Jescriptlon ir1to .01 
star.Jarj fcr-rr.. For ex.:Jmple, the commanj 

!.)_call atta.:h f::>o >lj.J>sj:J>vf.i.I~_ m1_file 

might ~enerate the ~tt~cn aescripticn 

vflle_ >ujJ>m>J_Ooe>my_file 

f.J ope~ a ~witct,, use the commanJ "lo_cdll open•••" or tt1e 
s u b r o u ti n \~ i o x _ E o u e n • I n e l t tH:i r c a .; e on on e 0 f t h e o p e rd. n 9 m .;. j 1: s 
l1ste:1 ln lablo::! .l. must ui:: speciflt:J, A:i show11 ln Table ..,, tn'8 
~penln~ mcje Jetarminei which I/J operation~ m~y oe carrl~j out 
thrcugh th~ open ~witcn. Wheth~r or not oµenin9 1n ~ partlcJldr 
mo~e is ~ossibl~ jep~njs ~n tn~ dttachment of the ~w!t~h. Th~ 

r e I a t i on o f;; t H e c n v ;:H:: n ! ri "' m o ;;J e ;; ::1 n J f 1 I e ,ji t t 3 c 11 m ~ n t s L s J i ·:.; ;; u .:. :; ~ .J 

ln th~ MP1'1 Se:ction, Fil~ IIO. For other tyoe:.> of attacnm.;nts :.>Ii:'"' 
the MµN write-uo of the part~cular I/Q mojule. 
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TABLE 1 - OPENING MODES AND ALLOWED I/O OPERATIONS 
re 
'"' 0 re 

re CJ '"' '"' f 0 
0 () 
() 

Cll I Cl) 

I /o Operation 
Cl) J.i 

'"' 
.µ 

Cll I 
~I ~ .µ 

Cl) 

1. stream_ in:put x x 2 x 1 1 

2. stream_ output x x 1 1 

3. atream_input_output x x x 2 x 1 1 

4. sequential_input x x x x 1 1 

5. sequential_output )( 1 1 x 

6. sequential_ input_ output x x x x 1 1 x 

7. sequential~update x x x x x x 1 1 

8. keyed_sequential_input x x x x x 1 1 

9. keyed_sequential_output x x 1 1 x 

10. keyed_sequential_update x x x x x x x x 1 1 x 

11. direct_ input x x x 1 1 

12. direct_ output x x 1 1 x 

13. direct_ update x x x x x 1 1 x 

1. De:pends on the attachment 

2. Allowed if attached to a file in the file system. 



Pag<: 1.2 MfLl-.t. 

JY rr.eans ot t'1~ l/u mojule .;yn_, one l/O .;w1tcn, .;witch 1, 
may oe dttached dS ~synonym fJr anotndr 1/0 switch, switch_~• 

Ir, ,Jeneri31, cerforrnln;:;1 an !10 0p8rdti·Jn throu:Jh sv;itch_1 ,v4 I 4 
then have tne same effect as performinJ it through 5wltch 2. 
There are two exceotiJns. 

le O~taching SW1tch_l simply oredkS the ~ynonymi~ati~r dn~ 

has no ~ffect on switch_2• 

'· Tt1t.. attach j~scriotion for the synonym attachment may 
specify that certain operation~ are to oe lnhlblte;J. An 
attempt to perfJrm an inhibited oµ~ratlon through 
swl tch l. wi 11 slmp I y result in an ":!rror code. 

::,ynonym 3ttachments ar8 especi::.llly 
switcn th~ source/target fJr ~ set 
example, the [/0 s~itch user_outpJt ls 
synonym for user_l/o (the us0r•s 
commdn;Js :;witcn the outµut to a til~. 

useful when on1;;: w1sh1:::.:> ro 
;) f I I J opera t l on s. For 

n.:irmally attcicneJ as :.:i 

c;msol·2l. fhe followin;; 

.i.o_ca I I 

.i.o_ca l I 
io_ca I I 
lv_cal I 

attacn flle_Sw.i.tcn vfile_ filc_nam~ -~xtenj 
opcm f .i. le_srli ten ..;tream __ output 
jetach user_output 
a t t a c h u :.. e r u u t o u t s y n_ f i I e s w l t c h 

The f0l lowi.n::1 commards put tni.n::is tiack to norm.JI, 

aetach user outout iv ca I I 
i u ca I I 
io_:a II 
lo call 

~tt~cn usdr_output syn_ user i.lo 
clo5e file sw.Ltch 
jetach f.lle_:;wltct1 

Nute thcit this is only an ex3rnple. 
(flle_output ana C;)nsole_outµutJ 
of switching. 

Th~r~ are special cornm=:inj;:; 
to hanjle this parti.culor ~dsc 

lt l~ ~0$~1cle t;J nave a chain of synonyms, e.g,, swi.tch_l 
as a .svnon1·m tor Sll'll ten_.::: and sw.i. tcn_2 as a syn.:>nym for S.i'di Tch ~. .......,. 
The f .i.nal svd ten in the cnain is th.: ~1.JJ.tl_lLQ_..sfill.-'.D tor a I l ~ 
the ether sw.i.tche~ in the chain. 4 mar~ prec.LSd Jef lnit1on ls ~s 
follo~s. If an I/O swltch, ~rl1tcn_1, ls not attach~~ ci~ ~ 

synonym, then tti as~ociateJ ~ctual l/O switch ls ltselt. If 
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tn er actual switch_~ 1~ artacheJ 3S a synonym for ~~ircn_~, 

IIO 5~itch asiociat~J w1th swit~h l is rh~ ~am~ 

switch dSiJCiat~J with ~~1tcn_~. 

as th-:! cctuol I/C 

w i th the notion uf the c:;c tual I/J ..>~d tch, the ~f feet of ~ 

synonym attochmE:nt of of1 I/U .:;.idtcri, ::.wit..:h_l, c;;1n 
:lescrioej: 

preci:;1:.:ly 

lo The op.:n_Jescription .Jf SVllJ. ten_ .. ~i 11 oe the :ame as tn~ 
open_jescrlptlon of tr1e :JCtL..ol l/.J :;w1tch associatej V'lith 
s~itch l.o (HE:nCE: switch_l is open or closej accorjing 3S 
thE: actJal s~&tch 's ocen ~r cto~~J.) 

2, If the l/O opi::!ration . ..Jpen or onE: .)f the Illi ooer~tion.:. 

li::..fej ln faol~ l. ls perL1rm;.;J tnrou•::Jn ~vd tcr1_,;., thc.:n the 
effect ls the some d5 it it were p+.::rf0rrr8J tnrou:Jh trre 
act..ial I/O ;...i1tch as;;;oclatej with sw1tch l ..;1th :.me 
excepti~n. The exceotiJn is that it any ~ynonym 

atrdchm-=nt ln the chain <conn.:::..:ti.r1J c;;;witcn 1 tr, tne 
actual I/O ~~.i.tchl inhi.blts th·.:! oµo:r3t.i.vn, tn€:n the .;,nly 
effect is to r~turn an err~r ClJ~. 

Four 1/0 switches are attach~j 

in i. ti a I i z Cit ion o t a Mu I ti.cs pr oc e:; s. 

user_i/o 

user_input ::;yn::>nyin 

user_c.utput :;ynonym 

Error_output syn any rn 

These switches may ue 6ttacheJ in 
user_output, dnj error_output must 
synonyms. 

as Pdr r of The stanJ.:;rj 

t or '..JS er ii 0 

t .:)(· user i Io 

t 0 r ..J ::.er ii:'.) 

0ther i"'c.ys 
aL~oYS be 

t; u t us e ,., _ J. n o u t , 
att.:ict1eo a:.. 

The fe;llowing external Vdria.ule;; :>r-: i.niti3l.1..i:<i::-l to f-.iv.i.nt to 
the contra! olocks for the ~orresp~~JJ.nJ l/U s~itch~~· Thcs~ 

v6ridbles must never ue mojifiej. 
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iox_J;.;ser_io 
iox_.f;~ser_lnµut 

iox_;iiu5er_;:iutµut 
!ox_J~rror_output 

By using tnese variaoles one can 6voij ccil Is 
anj avoiJ te3tln~ for .i.nltlalizatlon of 
Vdr.i.ables. Thus 

to iox_ifind_i~~c 
one•s own statlc 

Ci:>l I iox_i>put_chars (iox_~u~er _.:>utput,outfptr,ouf f I en,co.J~) 

is the sim~le ::.n~ efficient way to •1ritt: to tht: conicle. 

It li pos~lble tJ oerform I/O thrJugn a pdrtlcular switch 
using ootn the facilities of J pro~rdmmlng Jangua~~ and the 
fac.i.litle::. of the l/O ;.y:-..t-=m C.i.n11:>1\t!j Jire.:tly). Ho~ev..::r·, ..i 

dlr~ct call ro the l/O sysh:m ~ill hav~ llO t:ffect on contr;:,I 
blocks ano buffers maJ.ntainej oy the langua.:ie 1/0 routlnes, an:J ~ 
this l.i likely to cause ~ar.ol~::l input Jr output. The follo"4ing 
statements about this ~ort of shariny of swLtches aµply in most 
c~ses, but th~ l~nguaJ~ m~nu~ls should o~ consulted fur precise 
je; tai Is. 

1. Th~ l/O system may oe ui~j to attacn a sw.1. ten (jr tc 
IIO rout1n~s ar~ attach anj oµ~n it. Th~ 13n~u.:i~e 

pr1:::parej for th.i.s, an..J they wi 11 cl OS''-1 

on I y i f the y open e d ( a t tac he d ) i t • 
( je tach) 3 .:.w.i tch 

2. A swltch op~neJ for itream_input mdy c~ usej bath 
jJrectly anj tnrou~h lanua:Je I/O if care .i.~ &x~rciidj. 
Ir. ::1~nt::ral, tl1-.:! J . .:;tf,:,JUa:Jt!S reaJ ::i I ine at <:i time. Tnus 
the orjer of .input may Jet confused lf a direct call ls 
mdoe tJ tne I/O svstem ~h1le tha lanJU~je rout1nes .:ire 
prcc~ssin~ ~ line. Tr~uble Li rno:;t llkly to arii6 atter 
a qu 1 t • 

3. A :;..,itch op~nej for stream_c>utput may ue ustd uotn 
::Hr e c t I y an d t hr vu g h I an g u a ~ e I I 0 if t or ma t t l n ~ b y c o J· um n 
numcer, lint! numoer, P:ige numoer, etc. ls not lrr.p:)rt.:1nt. 
!::iome snufflin:.1 of outµut may oe exµect1::d, e~p~c..lally if~ 

;Hrect call tv th!::! I/O ::.vstem is maje while the lar:g·.J·3:Jfi:! 
110 ruut..1.n\::S. .:ire procas::>J.ng an I/O '..itatemenr. Quits are 
mo:::.t likely to cause th.1.·::.. 



MTS· .. 71 

~. If a s~ltch i~ ooeneJ tor rdcorj I/O (Se::'luentiat_, 
keyed_.:>.a:iuential_, anj .Jirect mo:J-:::s), u·.:;lnJ it ootn 
Jirectly anJ through l.:in~u.;;:Je I/~J is not r1:::corr.menJ~J. 

It mav hopper. that .:111 IIO operjtljn o~lng p~rf<...rmeJ on c; 

particular LIO sv-u.tch, s, i~ lnterruptej oy ;.i si9r •. 3f, 0.q., by -:i 

::t\.Ht .:>.i.Jnal or .:in dCce:::.::; vioL>t!on ::;iJnal. In .1.::nercil, until the 
interrupt~o operation i~ complat~J, or unti I ~ l~ cl0sej, it i~ 

an err0r (~ith Jnprejlcta01e conse~Jences> to ~erfor~ any I/C 
o p e r a t i o o ~ x c e p t c I o ~ e "n s • H o w ~ v ~ r , :;; ::> rn e I I 0 1n u Ju I e ::> , t t v _ , i n 
particular, allorl otner opereiti-.;.n.;; ens in th1s ;.;.ltuation. See 
the mo.Jule wrl teups for ji:d<:d J:;. If tn~ :;wltch s I:; cl osej nhl It' 
the operaticn is lnterrupteJ, control must net ce ret:..irr.eJ to the 
lnterrupte~ operation. 
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The I/O ::.ystem dlstln:Ju.1.she:> thret types of flle:;: 
unstructurt::j, seo· .. H:!ntL:d, anj !njexej. Tha;;t:! ty~es pertain t;:; 
the lo;jical structure of a flle, not to th~ files repr.:ser.tatior 
in stordge, on mayneti~ tap~, etc. For example, in the stora~e 

svstt!m a ti I~ may oe stor(:j as a sinJle ~egment or as a 
multi-segment file; out tnis joe5 not affect th'i! meanin~ of IIU 
op~rations on th~ file. 

The tile contain.i a se:iuence cf 9•oit oyte:.. Normally th~ 
bytes are kSCII ch3racters, but thi~ is nvt r~Quirej. 

The fc,I lowing I/O operation;; ai:;ply ro 1 .. mstr .... ctureJ fl h:s. 

get_l.Lne 

gt:: t _chars 

p u t _ c tl a r .'i 

red:.l:; a lint:! frvm the f!l-c, l.E!., a 
of oyres enjin~ ~ith an AS~II 

chdract12r. 

d J J;; .J y t es d t the er. j of the t i I e. 

£EoQuencc ~ 
new-llne 

po~itions to th~ OeJinnin~ or ~nj of the 
fil~, skip£ fcrwarl Jr backwdrjs over d 
specifleJ number of lines. 

The t.1.I~ contains a ~e~u~nce ~t recorJ~. Each Do~.Q.L.J 
string of ~-bit byte~. A r~corj mdy oe 2eru len~th. 

is 

The tollow1ng l/O operati;>n;:; ar;ply to sequ'3ntlal flies. 

r t: a j_r !:'! c or .:J 
r e a :l_ I en =:1 t h 
wr i te_r~cor·:J 
re11ri. te_rt:cor J 
jelete recor<J 
position 

reei.::1;:; the ndxt recorJ 
obt.:1i.r.s the ltn,Jtn ""f tne next rEcor:J. 
:i:.l.j~ a re..:.:orj tc tn1;: file. 
r~places a rG~orJ 
jeletes a record. 
po~it1ons to th~ oe:;1nnln~ or enj ot tn~· 

file, skip~ for~arJ )r b~ck~~rjs ovEr ci 

~µecitiej n\Jm~er of r9corJs. 
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The f.i.le cont3.i.ns a idQuence ~f recorji dnj an jnjex. cacn 
recorj is d strLng of ~-bit bytdS• A r~corl may oe iero length • 

T h12 
string of 
trailing 
The orjer 
precej~s 

ke 'I of 

.i.nJex e.:asoci:;iti:~ each recorj wltn a key. A .h~ i~ ci 

from zero to 256 ~SLII chdrdcters ccnta.i.nlng no 
olank·;;, N.) two recorj:.::, in th;; fil~ h3ve tr1e ~ome kdY• 
~t recorjs in the sequencd is key orJer: recurj x 
recorj y if and only 1f th<= k.;:y of x .i.s less than the 

accorjin;J to rn.: i'-11..il tic.i PL/1 r .. lles for strln~i 

comparision tlexico:;,r3pnic orJ.:r .Jsin.:1 tni:: ~sCII .:ollat.i.n~ 

All the I/O operation.:> apolicaole to SdQuent!al flle5 apply 
tc lnJeXl:!:.J file::. as well. In a:ultlon the f~llowing twc 
operations manipulate key5, 

reaj_key ob t a i n s the k e y v t n1 e n e x t r i..: c or J 

St:?dk_key po:.i tions to tht: recorj with d :Jlv~r. key or 
Jefine~ the key that wi II be as~ociatej ~lth a 
recorJ to oe ajjt!::l b'I 3 tol l.:>w1ng wr1te ..>p€:rotlon. 

Wh&n dn I/O switch is att3chej to a file anj ls openel for 
input or updata, the fJ.I~ mu.::>t exi~t anj must be c:>mpatlble wltn 
the openin::;, mode. LiOle 2 :::;ho<i the compatibility bE:twt:::en tile 
typ~s and ~p~ning moj~s. 

When th~ openinJ J.S for output or inp~t_output, and the tile 
Joe.!:. not exist, a file of the appropr.i.i.:lte tyµe is created. Tht> 
tvpe: of f.i.le creafej O'I ca particular m:>.:li:! of openln::J is sho~r. in 
Tc.ole 2. 

When the ooenin~ i~ for output or lnput_output, anl th~ f.i.l~ 

alreaJy 1:::xist~, it .LS normally r.:plac~J by dn ;;:mpty tile cf the 
a~µroprlatt= type. How<::ver, if ~ither th~ ::itt::.chm~r.t or th..: 
open.i.n!J 5pecifie:s extension -.>f the f.i.le, th1::: filt'. I.:; nut 
r~place~. In tnis C3~d the file must ue c0mpat1cl~ ~ith th~ 
opening moJe. 



Net.::: that for fLles, OPt>ning for J.nput_'.)utµut mec;n::;; o~;en.i.n~.:; 

with the ir;tent of f.i.r.;t wr.i.ti.n;,J the file anJ then r1::aj1rg it 
duri.n;1 the same oper.i.ng, dnj an existln9 file will tie reclace::. oy 
an empty file unle~s ;:xter1slon i.5 spt:ci.ti~j. 
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TABLE 2 - COMPATIBLE FILE ATT.t?HCMENI'S 

rd 

~ r-f 
Ill 

~ .,... 
CJ ~ rd e Q) 

File Type Q) >< 
~ & Q) 
ti rd 
§ Q) s::l 

at .,... 

1. stream_ initut x 1 1 

2. stream_ output x,c 

3. stream_input_output x,c 

4. sequential_input x x 

5. sequential_ output x,c 

6. sequential_input_output x,c 

7. sequential_ update 2 x 

8. keyed_sequential_input x 

9. keyed_sequential_output x,c 

10. keyed_sequential_~ate x 

11. direct_input x 

12. direct_ output x,c 

13. direct_ update x 

1. The structure of the file is ignored and everything in it is treated as dE 
(including control words). 

2. The file must be in the storage system. 

3. This type of file is created by an output opening for the specified mode 
Without -extend. 
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When an I/O switch attachyj to a f lie has been open~j for 
output, lnput_outout, or upjate, a close operat1on shoulo b~ 

pt r 1 a r me a on the s w i t c h be r or e the pr Jc d ::. s i.::; t e r m i n a t .a .J • lf 
not, tht! ·flJe may oe lett in an inconsist~nt ..>tate, e.g. an .:nj 
of file mark ma~ not b.: written f.:>r a rdl)e file, or the oit court 
of d segment may nut oe ~et for a ~torag~ system file. 

Th~ default hanjler 
I/O S~L tches. 

for the tLn1sh cordltlon closes alt 

The IIU operations Jn fll~i are odfinej in terms of fJur 
position Jesi~natori. In ca~e~ ~here several IIO switches are 
open dnj ~ttachcj to the ~ame file, each opening has its a~r ~at 

of oesijnators. The jesignators are& 

3. 

next cyte 

next recorj 

current recorJ 

key fur insericn 

the first ovte to oe redJ by the n.axt 
~~t_line Jr jet_chars operation 

the recor:i to ba reaj uy the n~xt 

reaJ_recorj operation 

the record t~ oe rdpl3cej ~r Jeletdd by 
the next r~write_rec~rj or delete rdc0rJ 
operation 

the key to ue ci5Soci~teJ w1th the recorJ 
adJej to an lnJ~xdd file oy the neKt 
wrlte_record op~ratl~h 

Thd initial Vdlues for these designators are shJ~n in Table 

The ~tape_ I/O mojUld supoorts fl las on ma~netic tapes. The 
vfile_ I/O mojul~ supports tiles in the ~tora~e ~yst~m. Sed tha 
write-ups of thdse mojul~s for aetalls on their ust. Se~ 31S~ 

the ~eneral discussion in the MPM Section, ~tura~e System Files. 
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TABLE 3 - FILE POSITION DESIGNATORS AT OPEN 

Designator 

1. stream_ input 

2. stream_ output 

3. streaa_input_output 

4. sequential_ input 

5. sequential_output 

6. sequential_input_output 

7. sequential_ update 

8. keyed_ sequential_ input 

9. keyed_ sequential_ output 

10. keyed_sequential_update 

11. direct_ input 

12. direct_ output 

13. direct_ update 

ext byte 

first byte 

end of file 

end of file 

next current 
record record 

first record 

end of file 

first record null 

first record 

key for 
insertion 

null 

null 

first record null null 

null 

null 

In the openings where no value is indicated for a designator, the designator 
is not relevant. 



MlB- 71 

This commana performs 
ShJ.tCh1 

an operativn on a ::H::slgnatej l/O 

io_cal I cpn'.imcl s..ii tchname -control_ar-1_1- ••• -controt_arg_n-

.l.) ::.pndme Je~i~nate~ the operdtLon to oe performeJ • 

2> switchncime 1~ the name of the IIO switch. 

J) control_arg_n Jepenjs on the parriculdr 01Jeration. 

The folloVi.ing opnames are permith:J; 
indivljuallv unJer uia~e belows 

attach 
close 
control 
.Jt:lete 
j e t e t-= _r e co r .:l 

Jetacti 
.::.:~t::.ch_ioco 

f 1 n J_ i ocb 
.':It:: t _cnar s 
:;1E!t_line 
mo Jes 

open 
position 
put_chars 
reaJ 
r ea j_key 
reaJ_lenJth 
r ea.l_r~cor :l 
rewr .i. te 
rewr .i. te_r1:::cor j 
seek_ key 
write 
wri te_r€:cor;;i 

they are j~scribej 

Usd~e for dach o~aration i~ shown oelow unjer 
"usc.ge: opname". . In some cast:s th~ opnam~ has on c.bbrev.1.ation, 
anj tne heading is "Usa.;JeS opname, abbreviari.;n". 

If a control olock for the LIO ~~ltch 

ex.i.st, one .i.s cr.eateJ. 

Thi:! ~xptanat.i.ons of th!:! <>perations 1.:uver only ttk m~u1 
po.i.nts ot .i.nterest anJ, .i.n :,i..:ner-dl, treJt onl'r' TtH: case:. whe,..."" 
tht! I/O switch .i.s att3chej to a f.i.I~ or JtJv.i.c.:. For full j,;fails 
SE::e the writeup:; of ttle subroutin-= iox anj tnt:: I/O moJul.:::s. 

io_c~I I attdch switchname mojulendme -control_arg_t
-control_arg_n• 
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1) moJulename is tne name ot th•~ I/O moJule to be ustj in 
th1:: attachm'::!nt. 

2> control_arJ_i Jepenjs on the partlculdr I/O mojule. 

This commanj attach~s th~ I/O s~ltch usinJ thd j~signateJ 
1/0 mo~ule. The attacn Jescripti~n l; thd ~orcatenation of 
mojulen<Jme anJ control_arJ._L, ••• ,control_.::ir9_n, seoardtej by 
blanks. The attacn je~cription must conform To the re~uirem~nt~ 

of the I/O mojule. 

If a control olock for tne I/O swirch Joes not alreaJy 

detacn, Jetacn_iocb 

io_call jetacn snitchnama 

This c~mmand Jet3ches the I/U Switch. 

iv_cc:dl open switcnname moje -control_ar1-

1> moae 

:;;tream_inout 
stre:::im.:....output 
stream_input_output 
sequential_Lnput 
sequential_output 
sequenti~l_input_output 

sequential_uplate 

~) control_ar~ m:ly be .. _extenj ... 

kayed_seauential_input 
KeyeJ_sequential_output 
keycj_se~uentlal_upjatd 

Jir<:ct_input 
j i rid C t _ 0 U t !JU t 
jir-act_upJdte 

This commdnd opens the IIO switch wlth the specifiej o~eninJ 
moj1o-. If "-extenj" i~ specifie.:l an l::!XlstinSJ file ls nor 
replac~d. This optior. applie~ Jnly to .Jµ-dnirq_; tor output or 
input_output with the switch attachej to a tile (-'i.-:; opposej to ;:.i 

.:Jev ice). 

io c~ll close swltcnnarne 

This command close~ th~ I/O 5witch. 

11~..agg, : g e t _ I l n e 

io_call get_Jine switchname -n-
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.l> n ffiay oe a jec1mdl ~redt&r than 2ero spec1fyirJ 
n. x l mum nu mo er o f ch <.H"J c t er 'i t v o e r ea j. 

This 
wtii ch the 
con so I e. 
the first 

commdnj reaJs th@ n~xt 

LIO switch i;,; attachej 
If n ls 11lven, ano the 
n characters are reaj, 

line from the flle or jl:!v1c12 to 
an j p r l n t s th~ I J. n ~ or the~ 

line l...;; long~r than n, then Jnly 

io_call get_chars swltchname n 

This commdnj re~J~ 

aevice to which tne IIO 
choracters en tne console. 

t·ht: next n characters trom th~ file or 
switch 1s attach~a anj prints tn~ 

io_call put_chcir:i ;,;witchna'llc strinJ -c.:mtrol_ar~-

l) ~tr .1.n~ mJy tie &ny ch3ract~r strln~. 

') control_ar"' mav oe "-nnl". 

If the I/O Siwl tch is attacheJ to d Javice, this cornm~nj 
transmits tht: cnaract;;r::. ln :;trlnJ to tne J!:!11lce. If the I/O 
switch is citt:,cheJ to an unstructurej file., the string is .:;jj-=:::1 
to th~ enj of tne file. In elth.:::r case, a newl.ine character is. 
first ajJt=ct to the enJ of tne :itr.in~ unles::; "-nnl .. is spec..itl~J. 

io_ccill re~~_recorl swltchname n 

l) n 

ThJ.s .:ommanj re,:.::Js th~ next recorj from tnt:) file to whJ.ch 
the l/Q switch i~ dttacnel. Th~ recorj J.S reaj into ~ ouffer ol 
lenyth n. The recorJ (or the part of it that tits into the 
butter> is prlnteJ on the cons·:.>le. 

io_cc.11 writt=_recorJ swltchname string 

1) strln9 is anv :;;.tri.n9. 

Thl5 comrr.:Hld a.Jds i:i r1::corj to tne t l 1 ~ 
switcn ls attcich&j. The recorj is equal t~ 
is.:. s.::qu<::.ntLal f1le, tne rc:corj is ;jjJ<:!j at 
If tne fll~ J.S ~n lnjaxeJ tile, tnc recurj"s 
ctef1nej by a prdc~Jin; :eek_k~y oµeration. 

to which the 
:;trlng. 11 the 
the ~nj of the 
key :n \JS t have 

1/ () 
t J. I e 

t j I .:: • 
r1 e;r, 

"""\ 
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l o _ca l I r e ~ r i t e r <:: c or J ;;. w i t c rw am e s tr i n g 

1) string is any ~trin9, 

This commanJ replace~ the curr~nt r~cJrj ln the file to 
which the 110 switch i;;. atL:ichel. Tne new recorj eauols string. 
The current record must have been Jefinej oy a precejlng 
reaj_recorJ, seek_key, or posltlon operation :is follows: 

r ea d_re cor j current recorl is recorJ reaj, 

seek_key 

position 

currt:!nt recorJ 
jesi:Jnat.:j key. 

current recorJ ls 
the recorj to 
µcsitlonej, 

lo call Jelete recorj switchname 

is recor;:: 

the recorj 
wt1lch tt">t 

with th t= 

prectjins; 
f i I e wC:Js 

This command leletes the current recorj in the file to wnicn 
the IIO S~itch is attacea. The current recorJ is 3~t~rmin~d dS 

in rewrite_rE::cord above. 

lo_call p-0sltion switchname type -n-

l) rvpe 

2) n .LS a Jecimal inte_ger. 

This comman~ positions the file to wnich the I/O switch is 
a t t ache j. I f t 'I p e i s - ,;. , th c f i I e i :;; po s i r i one j t c i t s 
beginning, so that the next rccorj .1.i the fir~t rec~rj, 

<structureu files), or so th3t the rext oyte J.S the first hyt';.; 
<unstructured flies), If type ls t-1, the f.1.I·~ .1.s p<:,5.itiorej to 
its ena; the next recorj <or next oyt.:d .i..::> :;;t the 1::nj of r ! le 
pos.ltJ.on. If type i:> ·~, the file 1-:; p.)sl tl:Jn>?l tor.warjs (n>= ; 
or backwards ln<d over r·ecorJs (stri...ctureJ files> .;r J.Lnt=s 
(un:.tructureo files). The numo~r :Jf recorJs or linE:!s sklpr:.;eJ .1.s 
determinej ~Y the absolute valu~ of n. 

In the case of unstructureJ fL le::;, the f)l;;'Xt t;,yt<; positlvn 
after the opercition will be dt a byte immj.iot2ly following ei new 
lint:: (..hJrZ:H.ter (or dt ftle 1ir.:;t byte in the ti.le Or at tne enj ()f 
th~ file); anJ the nt,mo~r of new I i.n'3 chdrdctE·rs moveJ ov.:r .1.·ci ttH:
db~olute Vcilucl of n. 
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It 
$kJ.PS 
nE:Xt fl 

th~ I/U 5rlitch ls att3cheJ 
ltYf.Jta=,, n>=.d art:! allow<!J. 
IJ.nt:s input from the device. 

to a jevice, only for~drj 

Tne ~tfe-ct is tc Ji:ocarj th'= 

l) key £S a strlny at ASCII cha~acters with length, <= 
length<=2':io. 

This commanj 
switch ls dttach~J 
re:cor;:J•:;; I en ::J th 
lgnor~J. 

positions thd injexej flle to ~nlcn tre I/O 
to the rec~rj with th~ given key, fhc 

ls printe;:J. Trailing blanks in the k~y ar~ 

If tnt: file jot:!s·not contain a rec:>rj rlitn the 30tCJ.tiej 

kE:y, l t oecomes the key for .inser rlon. A fol I owln;j write re..:0rj 
operation will adj a recorj with this key. 

Thii comm~nJ prtnt~ the key Jnl recurj len~th of 
recorJ in the lnjexeJ file t~ whJ.ch. the I/O s~ltch i~ 
The fl 1~·:;. µo:.itJ.o·n ls not ch<mJ;;iJ. 

io_c~ll r~ad_length switcnname 

tne n~xt 

at tacnej. 

Tnis commc.nJ prir.t> the length of th.:: fJC'Xt recorj ir. tnc 
structurej fl.IP. to which the I/O switch is att3cnej. Tht:i flit•::. 
PGSition l~ not changej, 

io_call control ':ii'litchnaine 'Jrjer -string-

is one of the 
mo ju I~ uso::.J 
su.i. ten. 

ur J~rs 
1 n t hi:! 

may be any strirg, 

dCCePtt:!j by 
attachment ot 

tht: I/Li 
the l/O 

T n l ::i c. o mm d n d a p µ I .i. es on I "'I w n ~ n t h d I I 0 ;> w i t ch i s a t t ,:; c h <:.! j 

Yid ~n I/O moJula thdt ~u~ports th~ contr~I LIO op~rat1un. The 
commanj cc:d Is .i.ox_licontrol <ioco_ptr, or::1er, infoptr, coj,~), ~ 
~here loco_ptr je5.i.Jnat~s th~ I/O s.-.itch. For tul I jetall':> ::;~e 

the wrJ.teup of lox_$.;;ontrot. If :itrin·:J ls not given, a r.ul 1 
inf op tr wi 11 oe P3SS~J. If string J.S ;;Jlven, infoptr w111 po.int 



to a varying string tnat aquals 5trinJ anj ~hJ~e maximum len~th 
1::> equal to tha lc-n,Jth of str.in~;i. Upon r..:t...irn from lox_l>control, 
if infvptr Pvint::i to d varyin:J 'itr.in::; .,;f lenJtn, 1<=len;Jth<=.:: .•. , 
then the strin9 is printe:l. utherl'4iS?., .1 f int.:;ptr h .. ,,. .... >:>me otnc:1' 
nonr.ul I value, .i.t is orlntt::d. 

io_<;dll mcde.::> 5rdtchname -:;trir • .:J-

1) string may be a s~Quence of m~~ei ~eoarateJ by ccmmas. 
The strLn--; not mu~t not cont.Jin ular.k~. 

This comm3nj applies only rlhen tne I/U ~witcn is attach~j 
via an 110 mo:lule that .:;upports mujes. The commar,j pr·lr.ts tne 
existin~ modes anj, if str1ng 15 .:Jiven, ~~t~ the n~w mcJ~s as 
specif led ~Y itring. 

If switch name is "user_l/o .. , the commanJ refers tc th ... 
mo:les contr-olling thH ...iser•s consoh~. Se.: the wrl teui,; of thi:: I/O 
mo:iule ttv_ for c. Je..icriµtion vf dPrJlic:;..ole ir,0j~::;. 

lo call flnd locb 5WJ.tcriname 

fhls comman:l 
the IIO switch. If 
is cr~atej. 

print;; 
l r joe s 

the locatlon ;;f t;")e contr.:;J otock for 
not alreajy ~x~it, the control block 



MPJ-.,"i' 

!j_g.m~: l OX 

This procedure o~rform~ IIU opararon~ anJ some relate~ 
functions. The user should be familiar with the contents ot th~ 
HPM s1;ctlons, the Mui tics I/O System an.:i F.i le IIO. 

Edch entry hai an 3rgument jenotln~ the particular IIO 
.s.wi tch lnvoJvcd ln the operation. F.Jr an entry thc.t re~ulrC'-::. th~ 
I/O s~.i.tches to be in the attacheJ itate, the jescription ot th~ 
entry•s function applies only wh~n the sw1tch .i.s attached to d 

file or is attached to d J~vl:e vla the I/O mJdule tty_. For tn~ 

meaning of opdrdtlon5 .Jn a switch attached as a synonym, ~ee the 
MPH ~ectlc.n, The r1u1tlcs I/O Systerr.. F..>r otner artach1T1imts, ~~e 

the wrlte_ui:.> of the pi:irticular I/O mo.lule. 

When an entry r~QuirdS the I/O ~wltcn to be openeJ, anJ lt 
ls not oµen, the state ..)f the 5;;ltcn l:; n;Jt cnan]e.J, ,ma th~ coje 
error_taole_$not_opera l~ return~d • .l.f tne I/O :;w.i.tch ls open uur 
not in on~ of the al li.>wej o~enln~ moje::., the state ot the sw.i. tch 
ls not cnanJej, anj tne coje error_tabla_ino_operatlon i~ 

re turneJ. 

Operations ~ertdinin~ to filai reference four pos1r.i.an 
.Jesi,~natorsa the next oyt\l, tne niaxt r\::cor.:.1, the currer.r rec:>rj, 
ana the ki.:y for insert.i.;m. Their use is explalne:l ln the t1Pr1 
Section, File IIO. 

::ieveral operat1vn£ involve a 
stora~e provljeJ oy the caller uf the 
input or the source for output. Tn~ 
is tnat J.t be byte alignej, i.e., 
jlvis1ole cy nine. 

~.1.l~c. • r n l s i s CJ b 1 o c ~ \,) t 
operatL.in os rhe tar~et for 

only ric:strlctlon un a butter 
.i.t~ oit ajdr~ss must b~ 

Note th-3t the st~itus co,je returneJ by a11 entry may not o-a a 
svsteffi ~tdtus coJe in CdSes rihere the l/O switch i~ attachec VL~ 

a nonsystem I/O mojuJe, 

iox_$attach_locc 

Th 1 s op~ r a t l on a t t acne .i an I I 0 s ~ i t ch in a cc or iJ ci n c e "'' t t1 a 
specifi~J ottacn Jescrlptiori. The form of an attach ,j~::.criptior·, 

l$ giv.:=n ln the MPM Section, tne r1ult1cs I/O Sy;;tem. If the 
switcn 1s not in the jetache:i state, it;; itat~ is not chan,Jej, ""' 
dnj the co~~ error_table_bnot_JetacheJ i~ returncj. 
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::iecJare iox_$attach_iccb ~ntry (ptr, char.<"'>• flxej (.:)~)I 
call .1.ox_attach_1ocb <loco_ptr, atd, cuj1::); 

.1.. iocb_ptr poi n t :i t· .J the ~ ll'i itch • :; cu n tr u I b I oc k. <In p u t > 

2. a t::i is the dttach ~dscriptlon. <Input) 

3. co::ie is ~ status coJe (Output) 

~n..1£Y iox_iattach_ionam~ 

Th1s cperation is the. same as iox_iattach_iocb except that 
the I/O switch ls jesignated by oame and a polntdr· to its ccntrol 
olock is returned. The Clo)ntrol block is crdatej if it Joe~ not 
already exist. 

dec•are iox_$attacn_ioname entry <cnar(¥J, ptr, ch3r( 4 ), 

f.i.xed(J'.:>)l; 
cal I iox_$attach_iocb ts.wltctlnam~, ioco_;:>tr,atJ,ccje}; 

1• s~i tchname ls tha name of the I/O switch. <Input> 

2. iocb-ptr po1nts to th~ :iwltc.n•s control olock. (Output) 

3. at .:l is the attach jescriptlon. (input) 

..... cod~ is a stdtus code. <Output) 

~n...1£y: iox_$close 

This operation 
open, it~ ~tate 

error_tobl~_$not_Jpen 

Gtoses an I/O s~itcn. 
is not chang~J, 

i; r-c turnej. 

If the switch 
anJ tni: 

jeclare iox_$clos.e entry (ptr,tixej Lb)i; 

.1. s not 
c i,) jt;: 
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1. i oct>_ptr points tQ the switcn•s control clock. <Inp-.Jt) 

2 • coje ls a status coJe. (Output) 

iox_iicontro I 

Thls operation p~rfurms a specified c~ntral or::ler on an I/O 
switch. The al lowe::I control orjers jepenj •Jn the attachment of 
the s~itch. If a control orjer i:s not . .i-.tpportej for a particular 
attachmt!nt, tne coje error_taole_ino_operation i~ r.::turnad .a.t the 
switch ls open. ·In the casE ~here the switch 1s closej, th.a coJe 
error_taol~_$not_opdn or error_table_ino_aperatlon is returne~, 
the latter coje only by I/Oma.Jule:; that supp:Jrt orders 11dti1 the 
switch closeJ. For jet.ii ls en control or.Jer;;, ;>et! th~ write-up 
of the particular I/O m·:ldule iJSej in thti attachment. 

o e c I are i ox _Ji c on tr o I en tr i ( p tr , c n a r < ,,. J , p tr tf ~ x e ::1 ( 3 ? > 
cal I .i.ox_$control (locb_ptr,orjer, i.r.fo_ptr,co::1e); 

l• iocb_ptr poi.nti to the ~witch·~ control block <Inpur> 

is the ndme of the ccntrol ordt!r. (Input> 

3· info_ptr Is null or point~ to data whose form depends o~ 
the attachment. (Input) 

... CO.le is a statu.i coj.a. (Qutµut) 

fol.!:Y.: icx_$jeJete_r~corj 

This operation J~let~s the current recJrJ from the flld tu 
which an I/G snitch .i.::o attached. The .:.witch rnust be oi:,en for· 
se:luenti.al_update, key~j_:>eQu,~nti.;.d_u~j.ittd, vr dlrect_upjat\;. It 
the current recorJ is nul 1, tne fite•s poiit.i.on .i.s not chan:;Jej, 
and the co::.ie ~rror_taDl~-~no_recorj i~ r~turnad. 

If the Jel~tion tak'3S place, tht: ~urrent record po~itlon is 
set to nul 1. For keie::a_seQuential_upjate, rne next recorJ 
position J.S ~et to tt1e recorj fol lowing tne jeletej record or to ~ 
en:;i of file lif there is no such recor·J). for jirt::ct upjato::, the 
next recorJ pasitl:ln i5 set to null. 
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jeclare iox~$je1~te_recorJ entry (ptr,fiXJ(35)J; 
call .i.ox_$JE:lete_recorj liocb_otr, coje); 

l.. iocb_f.>tr pol n t s t o the s w l t c ti • s con tr v I o I oc K • ( i r. p u t ) 

2. C;Jde is a status coje, (Output) 

~n~LYI .i.ox_$Jetach_iocb 

This operdt.i.on jetaches dn I/O switch. If the 5w1tch is 
alreadf j~tached, it:. state ls not chdr.,:1ej, ~ri::l the cojt 

~rror-tabl~_$not_attached is r~rurneJ, If tn~ switch is open, 
its state 1s not changeJ, anj the coje error_taole_$not_closej i.;; 
re turnej, 

declc:ire lox_$jetach_.i.oco antrv (ptr,f.i.x.:d(35>>; 
cal I iox_$detach_iocb <ioco_ptr, coJ.::); 

l. iocb_ptr points to the switch':; control block. Unoutl 

2• code .i.s a statui coje, <Output) 

iox_$fino_ioc1.J 

Th .i. s ~ n try re turns a poi n t er to t n e c on tr o I t.d o c k t or <:m I IO 
switch. The control block is createj if it d.:>e::. not alreaJ>' 
exist. 

jeclare iox_$find_iocb entry {chart+) ,ptr,fixe.:l (,)5)) 
cal t iox$finj_loco (swit.::nname,iucc_ptr,coje); 

1. $Witchnc.me ls the name of the I/O s;witch. Clr.put> 

2. ioco_ptr points to the s~itch•s; contr.JI block. lOutout) 
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is a status coje. (Outputi 

ThJ.s o"eration r~a.:l:. '1-bit byte;:; trom tne un:;tructurej file 
or jevice to which an I/O switch 1s attdchej. The switch mu~t oe 
open for strec.m_input or ~tredm_input_outout. Tth! jesirej nurnL>er 
of byte:., n, i·:; :;p~cifit:j ln the call. Soin.: I/O m~Jules may 
actually read fewer than n byte:; into the buffer, even thoL.gh n 
bytes are c.vailaole from tne file or dev1ce. In this casi::: th-2 
coje error_table_$short_rcorJ is returnej. ~hen this coj6 is 
returr.ej, the cal IE:r may aga1n cal I iox_iiJiat_chars to get n;ore 
bytes. 

If thf: Sl'dtch .i.s attachej to c.; flt.:, uyte:; are rea1 
beginning with the next byte, and tne next byte pc~lti~n 

aesiJnator is ajvance.:l by the number of bytes raaj, which may ~tr 

it to en:::J of file. If th.:: next bytE: po~itlon is ;;1lre;ady at enJ 
of file, the coJe error_table_jenj_of_info is returneJ. 

declare ic.x_$;,iet_chdrs entry (ptr,ptr,t.i.xed('-1)' f.ixej(2.J..>, 
fixe:HJ5)'; 

ca 11 iox_ii9et_char_( iocb_ptr,ouff_ptr,n,n_r~aj,codel; 

.:. • i oco_p tr points to the ~witch"s contr0I olack. <Input) 

z. buft_ptr point~ to the oyte-al!Jnej o~ffer !nto which bytes 
are to u~ reaj. <In~1.1tl 

3. n 

'+• n read 

~. coje 

LS the number of oyte~ 

greater than or e~ual 
to oe reaj. 

to zer.J. <Ino1.1t> 

is the numoer 0f bytei actually reaJ. 
£ero, n_re<:d equal:;; n. {Qutputl 

is a stdtus cuje. (Output) 

1.nl.c.l'..: Le> x_$ get_ I 1 ne 

I t rn us t oe 

Tnis operatlon r~~js 9-bit bytes trom the unstructurao fit~ 

or Jevice to wh.1.ch an I/O switch ls attachej. The switch must Ct~ 

open tor :.tre3m_input or stre3m_input_output. Bytes ~re rdJJ 
until thl:O input ouff-:r ls fi.lleJ, a new l1n,; .:naracter is rt.><:d, ~ 
or en.J of tile is re3c.;nej, ilhi..:hever u(:curs flr:.;t. A coje of 
'er.J is. returnej if an.J only if a new line (;h.jr3cter i::; rea:J intv 
the tnJff~r (dnO lt will be tt"1e la~t chdractt?r re:iJI. It th.;> 
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.i. n p u t bu f f er i s f i I I e j w i t ho u t r Ed j J. n y b n e fi I i n e ch a r a c t er , t h <::· 

coje error_taDle_ilon]_recorJ is returnej, 

If the s~ltch ls <dtacheJ t . .) a fil.:.:, byte5 art: re.:;;J 
b 12 g inn l n g w l t h t he n ex t b y t e , an j t ht; n e x t b y t e p o s i t 1 or, 
designator is ajvancej by the n1.1mo0:~r of oyt,:s reoJ, If the enJ 
of file is redchej withl)ut redJi.n::; :i neV'I l.i.n.;- ch.:iract~r, tr1.::, n>:.•xt 
t y t e p ;.> s i t .i. o n J e s i. g n d t J r i. !:. '.> e t t o 'J n ..1 o f t i I e a r, j t h e " ;, j c 

error_tdble_$enJ_of_infw i5 returnej, 

.Jeclar1:; iox_$]et_line entry (µtr,ptr,fiXej C21> ,tixej('-1'' 
fixedC:3~)); 

cal I lox_$9et_I ine 
CC::lll iox_$get_line 

( i oc b_p tr, o u ff_ P tr , b '..if f _ I E:n, n_r ea j, c.) j e ) ~ 

<io~u_ptr,b~ff_ptr,buff_len,n_reaJ,coJe); 

1. loco_ptr pol n ts to the s ~ i. t ch' 5 cunt r o l b I .;;c K, ( Inµ u t l 

z, buff_ptr points to a oyte-ali~.F'lej b.itfer, llnp..it} 

J, buff_len i.s tne lengtt' of tne buffer- .i.n oytes. <Input) 

~. n_read is the numo~r of 
<Output) 

1 () t 0 the buff er. 

5. code 

iox_$mo:Je.s 

This operation i.s use.J to :JbLdn or set rnoJe:::: that affect 
t h e s uo s e ~ u e n t o e h a v .i. or o f an I I 0 s w i t c h , T h e s vH t c 11 1J. us t o e 
attdchej VLa an I/O mojule that suµ~rJrts mcje::;. It tne S'Aiitch ls 
not attached, the coje error_taole_$not_attacn~j is returnee. If 
the swltcn ls attdched, out rnojes dre not supportej, the coJe 
error_tdble_$no_opdrdtlon is returnel fur on 0pen switch ~nj th~ 

coje error_taDle_inot_open is returndJ tor d closej ~~itch. If 
the :; w l t ch i s at t:~ ch e J ar, l mo j es a r 1;; supp Jr t e j , o u t a r in w«.l I l j 

m u le l s g i v e n , t he c o J e er r or_ t c. o I e _ .£ b a ~ _ m o j e i. .;; r c t 1J r n e l • 

t.dch mole is 
string is o sequence 
no iJlanks, For a 
mojule invotvel. 

d s e Que n c e :> f n or. b I .:1 n k ch a r a c t er :; , f~ 1r, o j e 
of mo.J(::::>, :;eper..'lt.,:j tiy commas c,nj containg 

I 1 s t u f v a I i J 11;:.;, j d s , see t he o c; r t i cu I d r I I 0 
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declare: l:Jx_:tlmo:ies entry (ptr,cha(+), cn:irl"'), flxe::i <;;is> j: 
cal I lox_~moJes <loco_ptr,new_m~jes,olj_moJes,co:le); 

1 • 1 oco_p tr 

~. new_moJt::s 

3• olj_moJt::S 

"'• co.Je 

points to the .:>witcnes contrJI block. <Input> 

ls the mo~e string contaLnin~ tha mo:ies to be: ~et. 

Other mo:le~ are not af fectea. If this srgument l~ 

th~ nul I strln<;; no mo::ies dra ci1an<Jed• <Input) 

ls the ~trin9 of moles in force when the cal I 
moJe. If thLS ar;ument has len~th zero, 
lnt.:>rmatlon is not returneJ. <Jutput) 

is a itarus coJe. <Output> 

is 
th LS 

This ~peratlon op~ns an I/O s~ltcn. The .:>witch must be 
attachej via an I/U moJule that supports rne sp~cifl~j openin~ 
moje, an.::I it ml.st Ol::l in the clc;;;e·J stat>;;. If the switch i~ not 
attache~, lt~ stare is not chdngeJ, anJ the ~ojc 

error_tabl~_$not_~ttacna::i 1~ returnel. If th~ switch ls alr~Jjy 

o~en, the c~Je error_t~ole_inot_clas~j is returnaj. 

I f the switch is 3ttachej to a file, the appropriate file 
je~ignators are establi~h~j, anj 3n existing file may us 

~Y an ~mpty file. Thii replacement may De a~oiceJ by 
extansi.on of tht file i.n the ::ltt.:.ich j~scriotlon er in 
to iox_$op~n. Sea the MP1'1 So;i!ctlon, FL le I/O for ful I 

pest ion 
replacc:J 
spec .i. f y in.:J 
tt1e cc.II 
jetails, 

jeclare J..:>x_$open(otr,tixuj,o.i.t(l) .~llgneJ, fJ.xeJ{.S5)); 
call .1.ox_.li;Jpen (i.ocb_ptr,moje,<:!xt,ccjel; 

l• i.ocb_ptr 

2. mode 

points to th.:: :;;;witch•s control ulJck. (Input) 

l s r I" i::l n u mo e r o f t n e m J J-:: i:l ::. :=:. .. , o w n i. n r o b I e l i n 
the MPi'1 Section, The Mui tic:; I/O Syst~m, e. }• 1 
for ::..tre~m_input, ~ for .>tre.3m_outout. <Input) 

is "l"o to sµecify exten~iJn of 
i s "l " iJ .J t '' e r w i s e • The value "l"o is 

d f i I e an .J 

alli.HH:j only 
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.. • CO.:)~ 

Entry: 

if the openin::1 is 
~tream_lnput_output, 

se~uent,al_input_outµut,. 

or jircct_output. <InputJ 

iox_$posltion 

tur stream_uutput, 
sequentlal_cutout, 

keyel_ia~uentlal_o~t~~t, 

For an I/O switch att3Ched to ~ file, this operation 
po s l t i on s t o the b e ·J i n n i n g or e n j o f th e f i I ·~ , u r s k ' p s f c r vH r j s 
or oackwaros over a ~pecltlej number of line3 (un~trucrurcj 

fll1::s) or recorJs (structurej filods), Fur :rn I/O switch ,:";ttache.J 
to a jevlce, this operation reajs and ji~~ards characters urtl I a 
speciflad numo~r of n~~ jin~ chJr~ctdrs ndve been sKippej. 

The switch must oe openej fvr stream_input, 
stream_inp~t_output, ie~uential_inout, iequentlal_lnout_output, 
sequential_upjate, keyed_~~qu~ntial_input or 
keyej_sequential_upJate. In alJltion, tor key~J up~n1ngs, the 
next recor.:l position ~hould n;Jt oe nul I, If it i.; nul I, the coJe 
~rror_table_$no_recorJ .1.s returnej, 

.Jeclare lox_$posit.i.on entry (ptr,1ixej,fixe1 <21l,f.ix.:d l~s»; 
cc.II lox_$µoslt.ion <ioco_ptr,type,o,coje); 

z. typ~ 

3• II 

"'t. code 

pol n t s t o t h <: s Ii i t ch • s c on t r :J I b I oc k • ( I ri p u t ) 

is -1 for posltlon.1.ng to the oe~lnnin~ ot the 
f.i.le, +l far oosltloning t~ thd enl of the file, 
or 0 for Skipp.in] ne~ lint:: ct1ardcters or re\:.orj""' 
<Input) 

.i s t ht! n "'mo e, r ..) t 
<turwarj ::.kip> 
(lJackwarl :::>k.i.pi. 

I in e ~ or record:: 
or Hit:: ne-Jativ'd 
It may be 2ero. 

ls d stdtu~ coJd. COutput} 

to be skiµpeJ 
.;>f thot r•umber 

(input) 

Positlonlny ta tne beginning of ~ n.)n-~mpty file s~ti thd 
next record p<.)Sitlon tu b8 at tn~ first r~.:.c;;rJ .1.n !he file 
<sequential an::1 kE::ye:J_s·::?Quential open!ngsl ·:Jr sets th-: naxt oyt<-! 
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µustlon tv oe at the first oyte in the fil8 (:;trl!am 0µ1?nin_,:::;1. 
Pc.;i t.L..>n.i.n~ to the en.; of a t t le, or to tn~ b0glnnlns, of dr 1:::rnµty 
fi.lt:t sets thE,, relevdnt position jes.L:~r.at.Jr to the end ot th~ 
f.L 11:: poJlti6n. 

'.;,uccf::S5fully sklpp.1.n'] ree-)rjs (se:iJt.:r.tl3l anj 
k e y e j _ s e Q LH:: n t i.;, l o p e n .1. n g :; ) , m o v .:! ~ t h <:: n e x t r e co r j p o ~ I t i r~ ,.., 

forwarj ar bJCk~3rj~ by tne speciflej n.;m~er of ra~or1s, n, 
provi.Jej that many rec>rj ex1st lr1 the lnjlcated jirection. for· 
t:xarr1ple, suppose that tihen .LOX_$position is calJej, the next 
r1::cor:i is the mth recorJ .i.n the fl le, anj n recor::i are to OE: 
sklppeJ. Then f3r a successful forwarls sKlp, the file m~st 
contain at le3st \mtn-l} recorjs, and the next r-:corj rd 11 ce :::.et 
to r~curJ <m+n) (if th~re .:;re .;:,it leat m+n rec:;rJs in tn(; file) or 
tu t:nj of file <if tner':! are m+n-1 recor·js .i.n the file. For ;:, 
successful bactc:1111arjs skip, m must be ..;ir.;:ater rnan n, anj the next 
recorJ pc:.dlon is set to recorj (m - n). 

Successfully ~kiµplny forwarj over n1::w-line chdr~ctdrs 

(stream optriinJS) ._-jjv:inces th~ next byte positiJn ::.ver the 
spe'-dlej numoE:r, n, of r1ew line char.:;;crer::;, lea1dng i.t at thE· 
byte following the nth new lin.: character or .:it enJ of file (it 
the rdn n~w line cndrdcter l:.; the lc..:;t oyte .i.n tf')e file). 
Successfully skipp1n:i :;:.ckwarJ:; 0111er n ne·...i line cnaructc:rs moves 
the next byte position bdckwdrjs to the nth preceding ne~ line 
character c;r·,j t!'1t::n movt.:s it further backwards as far as is 
pos:;lb le ~1 thout encounterlnj dnother nev-i J in2 character. Tn~ 

effect is ro set th.a n-=xt byte po.ilt.i.un ro the first ch;;;racter lr, 
a·line. 

If the rel.;:vant part of the file contains; t.>o few rec.:;r:.is or new 
line char~cters, tne next recorj oo~ltion or next oyt~ position 
is set to the first re~orj or byte (o.::ickl'lar.J::> 5kLP with n.)n em;.;rv 
file) or enJ ot t11e (all other ca::.e.>l, anJ tne -:oj"' 
errur_tabl1t:_:t>enj_of_int0 is returritO!J. 

when c1 c :::ii I t o i ox_$µ o ::; i ti;:, n s pi;;.: i f i es s k L pp in 9 J. a r o I i n e : 
or recorj~, the skip is successful, anj tna next r~corj pos1tion 
l s un:; l st ur be j. 

In openinJS tJr ~pdate, th~ current r~cOrj position is ~et 
as fol lows. If the po5itionin~ is a ..:>ucc.=.:s;;ful skip, ana if 
there ls a recorJ prece:Hng the resul tin:J next recorJ, th~ 

current recorj oosition is set t::> tne immejL,:itely pr-=:ce:jin'; 
reccrd. ln dll other ca~e:;, th.e current recorj position ls :;et ""' 
to nu I I • 
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In t tie .case o f k e ye j_ s e q u ~ n t i 3 I _ t J p J d t e , f Of 

insertion is set to null. 

iux_$put_char~ 

This ~peratlon writes a sp~cit1ej numu~r of ~-bit ~yt~i t~ 

the unstructurej file or .::ievice to which :inj I/O sw1 tch 1.:.. 
attach~J. Th~ switch must Od pen tor 5tr~am_outp~t or 
stream_input_output. 

In the cas<! of a f.de, if thd openln~ is for stream_outout, 
the byte~ are simply ddjej at the enJ of th~ fil~. How~ver, if 
the ~pening l.i for ~tream_lnpJt_output, anJ the next byt~ 

position is not at enj of tile, the t,le li first truncated so 
that the oyte precejin:J the nt?xt byte oeC·.)ml'S the lc..:.t i.Jyte .i.n 
the file. The byte~ oelng writt~r dr~ th~n aJJej dt tht enJ ot 
the filE:!, c.nJ the next byte p;:;,.ilt.i.o~ ls -;.:d to enj of file. 

jecldre iox_~put_chars entry \ptr,ptr,fixej(Zl), 
cal I lox_$put_chars llllct_ptr,ouff_ptr, n, coje); 

f i.Xtd (JS)) 

1. iocb_ptr 

2• buff_ptr 

3 • n 

'+. cooe 

points t..> the 5vdtch•s contrJl bloc..k. (Input) 

points to a bytd-ali~ne~ oufter contain.i.ny 
bytes too~ written. <Inout) 

is the numb~r of byte~ tote written. It must 
>=.,.. <Input> 

ls a stdtus caje. (Qutout> 

f.n.!.r:.t. : iox_$read_key 

th'.:: 

This operation rt!turns both the key anJ len;Jtn of the next 
rEcorj in an injexed file attachtl to an I/O ~witch. Tht sw.i.tcl\ 
ITd .. st te open for k~y-=j_5eq:..Jential_input or 
keyej_sequt::nt.i.dl_uplate. If the next recorj µosi tlon ls at er.J 
of file, the coJe error_tc.ol-a_$E:in:1_uf_inf:J .i.c;. returneJ. If tht. 
n e x t r e c or j p o :;; i t .i. on .i. s nu I I , the c o a e e r r or_ t a o I e _ X n u _rec or j ! :'. 

returneJ. Tne file p~sltlon oesignators are n~t chan~ej by thi~ 
entry. 



jec.lare iox_J;reaj_kth' entry (ptr,charC25o) veirvln~.fixe.:iL::.i..J, 

fixej(35H; 
cal I !OX_brecij_key liocb_ptr,key,rec_l~n,coj~); 

le iocb_ptr points to tne switcn•s control block. (Input) 

2. kev 

J, rec len is the next recorj•s length in ovtes. <Output> 

.,, coje ls a status c.Jje. (Output) 

iox_Xreaj_len~th 

T h i s ope r 3 t i v n r e t urns t he I en J th o f th.;: n ~ x t r e c or J i n a 
structurej file attacnej to ~n I/O 5witch. Th~ switch musr be 
open f~r sequenti~t_inout, sequentiat_lnput_o~rput, 

~eQuential_upJate, kay~j_se~uentlal_ino~t, 

k~yej_s~~u~ntial_upjate, jlrect_input, or dlrdct_upjate, lf the 
next reccrj position 1s at ~nJ of file, the cui~ 

error_table_lenj_of_!nfo ls returnej. If th~ next recar~ 

position is null, the coje error_taola_~no_recorl ls ret~rned. 

Jectare iox_treaj_tength entry (ptr,fixe.JC21> ,fix.aj(:)S)); 
cc:d I lox_Zreaj_J~n:1Tl1 U.ocn_ptr,rec_lcn,(;ojej; 

1. iocb_ptr points to the snltch•s control block. tlnput) 

2. rec_ I en ls tne next tecor:L:> len;Jth ln oytes. <Output) 

3. coje is 3 status coJe. (Output) 

· This operation r~aas the next r~corj in~ structurej file 
to whicn an I/O swircn is attachej. Thd iwitch must b~ oµ~n for 
s~quential_input, ~eQuential_inµut_output,sequenti~l_uojdte, 

keyej_seQuential_lnput, lH:yed_sequt>nt!al_up.Jate, jlrect_4nput, or """ 
direct_upjate. rn~ reaj is succe$Sful if the next recor~ 

position .1.s at·a re~ord. If the nt:xt recorj p0sitlon is at enJ 
of file, tht coJt: err.:;r_tdble_$(m-l_of_info ls returne:i. If thE:! 
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next recorj pos.i.tion .i.5 null, tti.:~ coje error __ taolE:_$no_rt-.;!curj J.s 
returneJ. 

In sequential anj keyej_.;~qu1.H1tLal op~ninJ:;, a :>i.H.:ct-~;ful 

re a j a j v.:; n c ~ ..; t n e n e x t r !:! c .Jr~ µ o :; .i. t i :::in o 'I one r e co r 1 ; e1 r. 
un::.uccessful re.:jj leav·e~ .i.t at the o:::nj .;d fil.:: or null. In 
d1ract openings, tn.i.s operdtion alwdy:> s~ts the next r~ciorl 
position to null. In opening~ for keye~_:e~u~nt.i.dl_ upJdtE anJ 
j.i.rE!ct_upjdfi:t a succe;;:.ful redj :.;ets th~ current r.ecorj pc.sit.ion 
to the ro:::corj Ji..::>t reaj; an un;uccp.:;·;;ful rt:?a.:l, sets it to n-.111. 
In openin~~ for keyej_se~Jential_upj&te ~nJ ~.i.r~ct_JpjatE, th~ 

key for insertion is .:dways set to null. 

If rhe rec:1rd .is to;; lon;1 for the specJ.fled buffer, tht 
first part cf the recorj is ro::.:d into the bufft:r, ar,::J the coje 
error_tabl€_~tong_reco1'J .1.s r~turneJ. A::. fa.r as .:>E::!tting ~>ositior1 

inj.i.cators is concernej, th.1.s i.s i..vn:;;ijertj a .::;uccessful r~ad. 

.£.. 

~. 

3· 

... 
5. 

declare iox_:r;raaJ_recorj t:!ntry (ptr,ptr,ti><eji2ll,flx~Jt~U, 
coje); 

call 1cx_$rcaj (iocD_ptr,ouff_ptr,Gutf_le~,rt:c_len,~o~t) 

l ocb_p tr points t .> the ;;.witch•.s control oloci\. <Inp~t) 

buff_ptr poi.nts to <j u y t e- ::i I i ·~n e .J buffer, .i. n to wr1.1. ch th E: 

re:corj is to b2 r1:a.j. { Ir; p u t > 

t) u f f len is ttH:? I en.;, th of the cuff er in by t.::: s. (InpLit) 

rec_ I en ls the I ~n -J th ot the recorj ln bytes.. <Outputl 

COje is d statu:i coje. \Output) 

t..0...1.CY: lox_$rewrite_record 

This operation replaces thE currtnt recorj in a struct~red 
fi.lt to wnich an IIO switch is attache.J. The :.witch must be .;;pen 
fc,r sequential_upjate, keyeJ_sequentiaJ_update, or dire:.;t_upjate. 
It the curr·ent recur,1 posit.i.,;n i:; null, the cuje 
err~r_table_$no_recorJ ls returneJ. 
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For keyej_se4u~ntLal_upjate, this op~ratior. sets th~ ne~t 

recorj po~itlon to tne record immejiatdlt foJlowln~ th~ current 
rt:corJ or to enj of file (if no :iUCh recorj ~xlsts>. <Nott> that 
rhe n1::xt recorj µo:;itL:rn may <'11reaJy bi:! at thl:i pcint). For 
airect_up~ate, the next recorj po:iitl~n ls s~t tJ null. No other 
chan~es ar~ m~je ro the pusltion jesignators. 

Jeclare iox_~rewrite_recorJ(loco_ptr,ouff_ptr,rec_len,coj~) 

l • i ocb_p tr 

2. buf t_ptr 

J. rec Jen 

points to d oyte ali~nej buffer containin~ th~ ne~ 

recorJ. <Input) 

.1.s the length .Jf th~ new r~cord. <Input) 

is a statui coJe. <Output> 

t.n1.cy: iox_:z>se~k_key 

This ;jp.ar.3t1on searches for the recorj w1th a !::iiven ke~ ~'' 
an injexeJ ti le to which dn I/O switch is attachea. It ?I~'.) 

s er v es t ,J ::1 e f in e the k.: v f or a r-= c or j t u be 3 j .j e j b y a f o I I owl n q 
~rlte_r~carj operation. Tn~ swltcn mu~t be open tor 
ktY~~_sequential_lnput, Keyej_seouential_outp~t, 

kEyej_::>.aQut::ntial_upjate, jlrecr_i.npur, jirect_cutµut, or 
airE:!ct_up.Jate. 

For k~y~j-~equential_output, tne giv~n key should be gre~ter 
(accorjinj to tne rule~ for Chdracters strin~ comparisi~n!J 

them tht! key of tne last recorj in the file. If it is, ttie 
cvJe error_taole_:bn1J_recorj is returne.J, anj the key for 
ir.sert.1.on is set to tne ~ive11 key. Otnerwi.ie rhe ~:J1o:: 

error_tabl~_$key_orJer li ret~rneJ, anJ the key tor insert!on 13 
Set t O nu I I • 

For other optnin:;s, this operation l'IOrks a:; fol lows.: 

lf the file contains a ri;;c:;ir..i l'llth tne g.ivo::n 1u~y, a co.Jti :::if 
:tero is retur1H:J. the recorj:o lenjth i:; returr.e:l., thl:! n-axl 
reocrJ µo~.1.tion anj current racorJ position are ser tc tne 
re:corJ, anj the key for ir'\sertion is set to nul 1. (1-.J,:>t al I of ~ 
tnese pus.1.rlon .:ieslgnator.:a are applicaole in .~II oper.ing:i), 
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If tne file joe5 not contdin a rt::corj with tr1e 9i.11en k~y, 
the cole error_tabl~_in~_recorj ts returnej, the n~xt r~cor1 
postllon ano current r~~orJ p~~itior are set to null, anj tne k~y 
for ir;~ertion ls set to tn~ jL\Hm k!::y, {Not al I of these i:,osl tlor· 
J€:signators are appl l caole ,1.0 a 11 01=enings). 

oeclare lox_$seek_key entry (ptr,ch~r(2~o) varyinJ, 
tixe.H2l>, fixej{J?)); 

call iox_iseek_Key Cloco_ptr, key,r~c_len,cojdl; 

le iocb_ptr points to the :;witcn•s control block. <Input> 

contains th~ 9!ven key. Al I tra,1.linq olanks ari 
r em o v e j f r o rr. k e y t o o o t a i n t h ·= 9 i v en k e y , an ::i t n e 
re5ult m.:.y b~ thi:: f1'.Jll strin~l· <Inout> 

3· rec len 

~. code 

is the len;th in oytes of 
given key (Output) 

ls a status coje, (Output) 

&.olu= i ox_$wr i te_re cord 

th~ recorJ l"lith tne 

This operation djJs a recorj to a ::>tru.:ture.j f 1 le to wh,1.ch 
attached. The switch must bd ~pen for an I/O Sl"li tch 1~ 

sequenti.al_output, 
keyed_seoutntial_output, 
or jirect_upjate. 

;equdntial_input_output, 
keyeJ_sequential_upJ~td, jir~ct_o~to~t, 

If the: switch is oµen for ;;equential output, the r-=.corj i.:> 
added at tne enj of the fil~. If tne s~itcn is ~oen for 
lnput_output, anj the next recorj po~ition ls not at th~ enJ of 
the f .i. I e , the f i J ~ 1 s r run c c.i t e j so th a t the r..:: c .:>r j pre c e d l ng th 12 

r.t:xt record becom~s tne last recarj ln tn.a tile, The n.;?w recor1 
.i.s th~n added at the enJ of the Ille. 

If the sw.i.rcn is open for 
keyej_sequ~ntial_o~tput,keyej_sequeAtial_~plate, dlrect_cutput, 
o r J i r e c t _ u p j a t e , t n.;; k e v t o r i. n :; ;;: r r i o ri d e _; i. gn d t o r s r. o u I .J 

jesi.~nate a key. It it Joe:;; not, the cuj~ error_taole_$no_key ls 
returnel, anJ nothin~ ls chan9ej. It tn~re is a key for 
insertion, the new recorj J.5 dJdej to tnd flit: w1tt1 tndt Key, an.J 
th1:: k~y for in~erri.on is set t 1J null. For 
keyeJ_sequential_upJate, tt-1e riext rec1Jrj P05ition is set to th~ 

rE:cord lmm~Jiately fol l.>w!ng the rH~..i rec..>rl or to enu of f i It tit 
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there .is no ~uch 

j.irect_upJate, the 
recora. 

recora). For k~yej_~equentlal_upJ3t~ anJ 
current recara posit.ion ls set to the new 

jeclare iox_i1~ri tt!_recor;J entry (ptr,ptr,t.ixe;j(2l,) ,co.:.te); 
call .iox_r.wr.ita_recorj <locb_ptr,ouff_ptr,rac_l~n, coje•; 

le .iocb_ptr 
2• tuff_ptr 

:S. rec_ I en 
"'t• CO::ltl 

P<Hnt~ to the :>~dtch•s control block. (Input) 
po.in ts t~ a oyte-al .i.9neJ ouffer contalnln~ th~ new 
recorj. <!r.put> 
.is the l~ngth of the new recorj .in bytes. <Input) 
.is a statu.:. coJe. (Output) 
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Thi~ 1/0 mojule µrovides d sink f0r ~utput. It suµports 
output .::>perations, out the r)per~tiun~ hav~ no effect. 

Entries in the mo.jule are not calle:s jlr..:ctly by '.Jser~; 
rather the mojule is accessej throu::ih the I/O :;ystE,rr.. See the 
MPM Section, the Multic::. l/O Syst\:!m, for ci ~1~neral .Jescrlption ot 
the 110 ~ystem. 

The attach jescription has the fol lowing form: 

dl scar J_ 

No opt1ons are allowej. 

This mojule oµening mojes supporteJ are: stream_output_, 
s~Quential_output, keyej_seQuant1al_output, anj jlrec t_ourput. 

This module supports the conral operation when the openlny 
is for str-=am output. Al I orj~rs ore dCCl:ptej; out they hav1:: no 
e f f ec t. 

This module supports mojds operation when the opEning is for 
stream_output. It alnaiS returns a null string for tht. olj 
mojes. 



hh~n ·the ~pen1ng ·ls 
~irect_output, th~ seek_kev 
errar_tablw_lno_r~corJ. 

for· k~ie6_s~~uential_output or 
oper~tian return5 tne caje 
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lLJLttO..U.Y.L&. 

tl.am.s:: n ta r;e _ 

This 110 m3oule suppurts I/O from/to fil~s or magn~tic tape 

!:ntrles in tne mvJule are not Cdlle.i jlr~ctly oy us~rs; 

rather, tne moJule is acc~sseJ thro~gh the I/0 sy.>tem. See the 
MPM Section, the i1ultics I/fl System, for a ,~E:nerc.I jescrir:tion of 
the I/O 5vstem, anJ see the MPM Section, flit I/U, for 6 

olscuss.i.on of file;. 

The attach_jescription has the following form: 

ntape_ reelnum -opt1- •oPtn-

l• ree~num 

2. op tl 

-raw 

-wr l te 

- ext end 

is the tape rei::!I numoer. If the tape J.:O. 7-track, 
r ee I nu m mus t c on t d 1 n .. 1- tr :.i ck • " I f the tar-a i. :;. 
~, - t r a ck , r' e e I nu m m '-I y con t a i n w i t h " ~ - t r c. ck" • 

mav be one ot tne fo 11 owln"' oµtions. An option 
may only occur one~ anJ "-raw" mu·;t occur. 

means that eacn µhyslcal recoro (block) 
tape represent.> on.:: lo;1lce1I recorj. 

on th~ 

mean::i that th..::: tape i'i t.J oe mountej rd th a wrl t..: 
ring. Tnis option must occur lf the I/O ~~itcn is 
to be openej for output or inpJt-o~tr;ut. 

specifies t:!Xtension cf 
exl3ts on the tape. 

th<:! flle if 

The op&ning mo:ies SJPPorh~j are seouential_ir.put, 
sequnential_output, anj sequential_in~ut_autp~t. lf an II~ 

s~ltch attachej vla ntape_ is to be 
c.~H:nea fvr output ur input_outµut, the (Jption "-wr;.te" must 
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occur ln the attach je.;crlptian. 

This I/O mojule jocs not supp.:>rt the control operation. 

This I/O mildule joes not support the m0jes operation. 

With ci "-raw" attachment the relation between Jogic.:;;I i"jnJ 

physical recorl 1~ as follorls. On J.nput the logical recurl 
contain.; m=4•ceiHnt3u) oyte~, "4ht!re n J.S the nnumo~r ot :iatd 
bit'.:> in thE; phy51cal reorj. The first n olt5 of the inp•Jt recorj 
are the l<:ata oi ts, the last (9t-m-n)bl ts dre .t.Eoro. On output trH:· 
phy.;ical r-.:corl contdlns n=k•cei I< (3b 4 cc:!l I (m/i+))/k) jatd ol ts, ~ 
where ktl is the number .:;f tracks on the tape, an:l m l:; the 
length of the lo3ical rrecor.j. Tne first :l+m jata bits of th.:: 
physica I r·ecorj conta1n the bits of th~ I o;Jlca I record {l. e. Tn.: 
output butter>. The last (r.•:.i+m) oi ts of the pnysical recorl are 
2 ero. 



r' 
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lL.Q_jj.QJ.i.UL.t.. 

Attacnln) ~r. I/O 3witch, x, vla thi~ I/O mojule e5taolishes 
the swltch dS ~ synonym for another switch, Y• Thereatter, 
performing an ?Pt::ratl.:m othe:r than :ittacn or JeTa::h on x has th<:· 
s c. me e f t e c t as per f or m l n J lt q n y • There i -:; one ex i: e p t 1 on To 
this: lt the c:dtach_H!.;..:.r.i.ption specifie:.> that an opt:iration .i.s To 
be inhioltej, p~rf.lrmH1J that operation on x re:;ul ts lr·. an error 
cc:l~. 

Ent r i e 5 in th d mo Ju I e dr e ri o t .; 3 I I e J j i rec t I y t y us ..;r·.:; ; 
ratner· the moj~le .i.s acce~seJ tnrou~h the I/O svst=m• See th~ 
MPM Section, the Multics I/O :-;y:;ti..!m, ford ·1eneral Jes.criµtion of 
the I I u sys t em .:rn j a j .i. ~cu s s i.:rn o f s y n .:>r1 y ;n 3 tf a c nm.: n t .'i • 

syn_ ~wlt~hname2 -.i.nhio- -opndmel- -opndman-

.I.) 

2> 

.3) 

switchnome2 

inhib 

opname.i 

ls the ~ame of tne I/O s~itch, y, for 
whicn the attachdj s~itch, x, i~ tc oe a 
synonym •. 

may be "-inn" or "-inhibit". 

is the name of an I/O ..;,peration to be 
i~nibltej. If opndme1 ••• op~affien occur 
th-::y must be or~cE::jej o'( "- irihibl t" or 
'"-.inh"• The opn..amo:::.i. mu::;1 ce. trc.;m the 
fol·lvrdn,~ 1.i:.t: ";:ipt!n", "close", 
"g e t __ I in e '' , •• p u t _ch .3 r :; " , "r ea ']_ r e c. or j" , 

"wr l t e_recor j", "rev..ir i tE:_recor J", 
"delete_recorj", "r~a:J_ler9th", 

"po~l ti on··, "s;aeK_i'(e'(", "rea:J_k~y", 

"clo:ia", "control", dn:j '"rn.:>j.:s", 

The ~etach operarion Jetachei tna s~itch x (tne ;witch 
attache:i v.ia svn_t. It n.-:is n;) i:!ffect on tht:: switch v tor whJ.cr1 x 
is a synonym. 

An lnhibJ.tej operation r•:! turns the 
error_tdble_$no_oµeration. 
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This I/O mojule supports IIO from/to jevices that can o~ 

operateJ ln a type"4r.i.te:- like manner, e.~. the u:ier•s conscle. 

Entries in tha mo.jute cire not Cdl le:::l Jlrectl y by us.;;rs; 
rather the mojule i.s accesiaj through the I/J systtm. See th~ 

MPM section, Tn'<:! Multlc:a IIO Syitt:m, for a Jeneral jescript.i.on of 
ttH: IIO system. 

The dttach Jescri.pti.on has th~ form: 

1) Je11.i.ce i.:ll'i!nt.i.f.i.es the particular jevlce. tJormally th~ 

user .i.~ only interesteJ in his own console, ~nj 

thl~ ls attacheJ when the process ls lnlti~li2ej. 

Thei opening moJes iUpportej are: s tream_input, 
stream_outµut, anJ stre~m_lnpJt_output. 

On ooth input anJ outµut, jat.:. L; autvm~tically eJltej as 
j~scri.Ded in tha MPH ~~cti.on, Typing Con~entlons. To c~ntrcl the 
ed!tlri<J, use the mojes >Jper.:.it.i.on. Oetalls on the various moje:. 
are ;J.i.ven below. 

In ~enerat, this 110 mojule reajs 
intermeji.ate buffer .:.~ the jevlce mukes 
operation~ get_li.ne anj ~et_chars ;et th~ 

.i.nput jata into an 
it available. Th~ 

.lata from tht buffer 
lc.t.ar. Similarly output jata L;; ~tl.lreJ .i.n a outfer 
transmitte·j to tn·1 Jevlce. Th.i.5 al lo'l'f·i trrn proc-=-.as 
without waiting for tht:! Jev.i.ce. 

The amount of buffering i~ urpreoi.ctable. To 
butte·rs, u::;e the control uperdtlon ~itn the orjer 
rest:!twrite, or aoort. 

flush tnE> 
resatr-=do, 
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When ar. LIO operation, except :letc.ch, t.>.:.i.n9 performeJ on " 
switch att3chej oy thi~ I/O moJule is lnterruµtej by ~signal, 
other operation~ may oe performdJ on th@ s~ltch d~rln0 the 
l~t2rru~t.i.Qn. Thd eftect, a~ ~een by tne us~r, is tnat the 
interrupte~ operdtion is co~p!ately performej befJre th~ 

int~rruptic.n or is not ~tcirtej untll after th~ intern.pTion. 

The fc I lovc.i.ng orJers are :;1,.r.;p0rted wh.:n the 1/0 :>witch i.; 
oper.. ~xcE:pt as notej, the info ptr Sh;)<.;lj b~ nul I. 

abort 

resetread 

resetwrlte 

hangup 

listen 

.i. r. f-. 

flu:.:.h-:·:; 
o,;ffers. 

tne input 

flush~s tnoa inp· .. it buffer. 

flushe:> the outµut buffer. 

cau::.e:; the 
ccnn~ctlon vf 
j l ~ l: o r.n 2 ct i:d, 

te It phone 
th~ termin.;i I 

if P0.5SiclE::. 

output 

Ii n1::: 
to be 

cau~e a wdkdUP to be :>ent tc tn~ 

process d the line ass.oci.eitej Vll.i.th 
thi~ jevice ID is jlalej up • 

causes information duout tni..: jevlc~ 

to L°Je returneJ. ThE: .i.nfootr ~houlj 

p vi n t to th.:: f o I I ow i. n] st r u ct ur .:! 
that ls tillej .i.n oy thE: call. 

declare l inf~_structure all~nej, 

2 J. a cnar<-+> unal igr.ej, 

1) 

2) res;erved 

3) tw_typ~ 

l = j<:!vice 
2 = Jevice 
3 ·- Jevice 

je11ice 

2 reserveJ char(>J) unali;nej, 
2 tw_type fixej bin; 

is th~ .i.:lentif.i.er :)f tn..:: ~pec.i.fic 

t;)fj to Multics by tr1~ Jevice when 
J.S lnltiali.£e). 

oev ice as 
tn;:;: jevlce 

is speicE r~serveJ fur c~m~atlbilitv ~uroo~e5. 

iJent.i.fies the type of jevice: 

s.i.mllar to I BM L. :>,,, ; 
similar to llJM 21-+ l (witn M.r.r. mo::Hf icaticn:;) 
similar to leletyp.: rn:>J>JI 37 
without ansl'4erb3ck er Ji,>V i Ct:: w i th 
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.., = Jtvlce .:>imlldr t .j 
5 = .:l~v.ice simdar to 
6 = jt::vice similar to 
I = Jevlce similar to 
6 = J1:::v lee similar to 

quit_en.:.ble 

~uit_jJ.sable 

s tar t 

pr ir. ter _ot t 

printer_on 

MT0- ... i1 

Term.inet 3~ " ; 
ARDS; 
IBM 2741'1 (st an Jar j ~ 

Telt:tyµe mojels 33 or J 5; 
Teletype mojl:l I 33. 

causes a~.it processing to be 
enaole:J for th.i:> device. (Quit 
processin~ is initially jisa~lej.) 

cau5e:; ~ult 

j.i~dole:i tor 
pr :>ce ss in~ 

this Jevice. 
to 

cau.::.es a wakeup to be SLgnal l'2d on 
the event channel associatej WL tn 
thi~ jevice. This reque5t LS ~seJ 

to restart µrocessin~ on a ~ev.ic0 

rihose wak~up m~y ha~~ been last or 
j1scarued. 

c3u:ies the printer mecn.;,nisn; ct tht; 
con~cl~ to oe t~mporarily jisaol~j 

if Lt is physically p;>ssiol~ for 
th.:! t.:r mhld I to do su. 

cauies th1;;; printer mecnan.ism cf tne 
terminal tv oe reenabl~d. 

The modas operation ls supcort~J Ah~n the 1/0 switcn is 
open. Thi reco~nizej modes dre listej b~low. Some modes hdV2 a 

ccmpleml::!nt lnjicatej by the charach;r .. - .. <e•J• "-erkl") that 
turns the mode off. F:.>r these moH?:> the complein.rnt ls Jis~layeJ 
along with th~ moje. 

erkl, -erkl 

can 

rawi 

soecifias that 
proce5sing .i~ to 

erase-ano-ki 11 
be perforrr.eJ on 
Of• o ) inp 1.Jt. (Jafa.Jlt 1;; 

injlcates thdt stanjar~ 

canonicdll.zatiori .is to b.: 
performej. <0efault is on.) 

indicat.as that the Jata specif le~ 
is to be reaj from the d~vice 

j.irectly without anv conversion or 
proce:.>sin~. <Default is off.) 

injicdtes 
~ri t ten 
without 

tc be th:.it ;jata is 
to th1:: jewice jirl::!Ctly 

conversion or 

~ 
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tabs, -taos 

esc 

crecno, -crecho 

I I Il 

p ID. 

i;.rocesslnJ• (()~fault ls off.> 

lnJ1cat~s 

.i..nsertej 
th .:l t tabs 

in O'.Jtput 
are t 0 

ln place 
t.J t: 
of 

spaces when appropri.att-. 
li uff for mJjel 33, 

( 0 f;;f cHJ I t 
35 drij ;)a 

tel..:typt:>::;; Jefault is on tor a I I 
ott"1t!r terminal types>. 

cau:::;e:; orlnting,of characters for 
1-lhich tner1.~ ls n.l defir.e;J Mult1cs 
equivalent on the Jevice r~fer~nceJ 
to be suppressej. If ~Jltt:J moj~ 

is off, ttie 9-bl t oct;:il 
represen tai ton of the cr1arac ter i; 
prlntej. Cuefault is off.) 

enables escape pr~ce~sing Lsee tne 
MPM Ref.::rence GuJ.de section, rvpin,j 
Conventl~ns> on all input reaj from 
the jevlce. <Oefaul t is Go.) 

sµeclfles tnat re.J ~n::.t '-l::ick snlft::; 
Jre to be spdn~ to th~ terminal. 
([Je.faul t is .:.iff for jevlce5 siml lar 
t .:> t .::r 111 in e t 3 • s an J for a I I 
terminal:;; without an an.>weroacK 
iJentifier; j.~fault ls on for all 
other terminals.) 

~pecifles thdt a Cdrriage return ts 
to bi:! ectioej wh.:n c.1 Idle fel:!.J is 
tyoe:J. luefaul t i.; off; this moJ·~ 

is only function~! with ~evices 

!i 1 ml I ar to in o j e I 3 3, .:; ::; , 3 l o.i r, ::l .513 
Tel~types or to Tarmin~t j~us. 

specifies the lenJth ln i.::haracter 
positions of a cons;ole line. If ar; 
attempt i.s m;:de· to output c. line 
I :Hl'Jer than thL~ length, The exce:::.:; 
characters ~re placej on the next 
line. (lJefault llne len,lth ii lJ• 
for jevlce:i :.lml I 3r t;; IuM L. S s, 
125 tor IJM 2i~ls, 88 for TTYJ/s, 
11d for Termi.nt!t L~::., for i:.RL.:>, , .. 
for TTY.:;3s ~rd TTY3:;$, an1 .._2s for 
TTY3ds.) 

specifies tne len·~tn in lint!s ot 
pa~e. When an dft~fupt is m~d~ tJ 
e x c ~ e j t h l :; I en :Jt h , cH\ A R (J ::> " Q E. L" 
character li printeJ; when the user 



def au I t 

types 

output 
dn -er ;:is e 
cc.ntlnuds 
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charactt:r, 
with tht: 

tn~ 

next 
page, This moJd is functional only 
for ilf<OS-like terminal:o.. <Dda..;lt 
page len,:Jth LS 5, for ARDS-likE: 
termi na Is.) 

~pecifles th3t wnen a q~it is 
jefdcteJ, a n~w line charact~r is 
echoed anJ a resetrdaj of the 
as3ociateJ ~tream is perfarm~J. 

(L1efault is on.> 

l :; d s n or t h d r. J f o r e r k I , c a n , 
-rawi, rawo, anj esc. The 
settings for otner moJes arE: not 
af f ecteJ. 
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Th1s l/O mojule supoort,; 110 fr.;rn/t.) fi lt::s in th1:: stor-:l·:J1: 
s Y s t em • A I l I o 'J l c d I fl I e t y µ ~ :; 2:1 r e s u pp 1J r t e j • 

t::."rrlt:::s i.n this mojulE: are not cal led Jirei..;tly by us~rs; 
rather, the module i.s accessej throujh the I/J sy3tsm. See th~ 

MPM section, th~ Multics IIO ~yst~m, torr.. .::1i::neral jt::Scriµtion cf 
the 1/0 system, and ..;ee the MPM ~ect1on, fll~ I/C, for o 

j.i.scussio~ of flle~. 

The attach aescr1otion has th~ fol lowing form: 

vf.i.IE: 

1) µathnam.:: 

2) -ext~nj 

pathname --ext~nJ-

li the 3b~olute or relativ~ Pdthname of 
f .i. I e • 

;>pecifie:; t?Xtension of the t.i.le i.f 
C:tlreaJy ex.i...>ts. 

tht 

... 
l ' 

To form the attach jescriµtion ::.ctually u::.e:J ln the attochmart, 
the µathname is expan3ej to obtain an ao~alJt~ p~thname. 

All 01.Jenin') mojei;; are supp1)rtej, If the oi.,er,in.::i ls for 
input only, "r'' access is re~u.i.rej on the file-. In :ill other 
cC:tsE:s .. rw .. access ls ri:!.:.tuirej, 

If tht? file is a :;equer.tial file, the new r~corj mu~t oe th1?. 
same l12ngth as tne reol::iced r·~corJ. It nor, tne coJe r~turnej .i.s 
error_tdDl~_$1ong_record or error_table_iih?rt_recorj. 

I f th t f .i. I i:: i s C:1 ::> e q u 1: n t i. ..3 I t i I e , the rec 'Jr j i :; I <J•JiC:3 I I y 
jeletej, b~t the space lt occupie:; ls not racJveraa. 
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This operdtlon i~ not supportej. 

Two ~tatu~ coJes dr~ of special lmportdnce. The cole 
error_taOIE:_$f!le_ousy lconsole m-=::>.ia~.Je; "File alraajy bu:;y for 
othe:r 1/0 activity"~ is returnej bY .:>Pliln lf the opEn r:->utlne 
J~tecr~ thbt an~tner I/O 5witch <ln dny µrocess) is alrealy open 
for o~tput, input_.:>utput, or upJate on this file. It is dl~o 
returneJ by some :;µeratLons if thl21>' Jet·.~ct rn•.;lt.iple slmult.:m~ou::. 

U$eS ot "sin9le ·::;witCht ilo::J•t caS d re~ult Of tryin;:J t•.) perf:;irn, 
ar. l/O operation after quittin9 out of an I/J operation. N.Jte 
t n a t t n e v t i I e rr o j u I e j o e s n :> t j e t -cc t a I I pr o b J ~ m ::. o f t h i s s o r t , 
anj thdt an unJetect~d proolem m3V re~ult in jestrovlng thd 
c.ontents ot the file. 

The coje errJr_tabl.:_;libal_t.ile Ccon;.>ol-c: mess39e; "File 1~ 

n o t a s tr u c t ur e J f i I e or i. s i n c on s i :i t en t" ) m a y u e r t: t u r re J by 
op~ratl~n~ on structurej flies. It mean~ tnat an lncon~lstency 

ha~ been jr;te:cteJ in th;~ fl le. Possiote .:aus~s are:: 

1 ) Th t- f .i I l~ i s no t a s tr u c t ur e J t .i. I ~ o f th i: r e ~ u 1 re ::i r voe • 

2) Interruption of som1:: .:>i;er,:lt.ion on ttl~ fill:! l;:ft lt in dn 
in{;or.s.i.stent state, .m:J tne vfi la mojule cannc..t mak,~ it 
cons .i. s tent • 

j} A i;.rogrdrr, acc.J.J~ntaliy moJifie.J some ~orjs 1n the file. 

In the last two Cci:.>es df\ ~arJi~r~ c~ns.i. .. t~nr L.:>py of tne fl I e 
shoulJ oe reloaJej. 
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Each IIO switch has an assoclatel I/0 cuntrol Llock. Tne 
l/O system credte.; ~control olock tor J ·::.witch the flr~t tlm·:: a 
call to iox_J;tinJ_luco reque5ts a po.inter t'J tne C.Jnrrol block. 
The conrrol block rem._jins .i.n exlstenc.-: for the lifC:: .Jt tht:: 
pr.::icess unleis explicltly :ie:;trvydj ny u call tc 
iox_$~eitrGy_iocb. 

Thd principal components of an I/O c~ntr.JJ olock ar~ ~olnter 

v~rlables anj entry varlaol~~ ~ho~e valud~ le~crlut tht 
attachment anJ openin~ of tne I/O iwltcn. lhdrC:: is one hntry 
variable f<.ir each I/O uperatl->n except ~ttdch. T" perform an I/O 
oµtratlon trirou)h the switch ti12 correspor..Hn.:J entry value J.n th~ 

conrrol block is calJej. fvr example, lf l:)cbptr ls :J point-=:r t0 
an II O -.;; on tr c I D I o c k , t he c a l I 

cal I .i.ox_Zput_ch~rs (Aocoptr,b~ffptr,butf len,coj"') 
result~ ln the cal I 

call J.ocbptr->locn.p.Jt_char::;<i<;cuptr,ouffptr,out fl.::n,coj.,d; 

Some sy::;tem routines make the latter cal I jlr~ctly, wlTh·:>ut ;J·:JJ.n:.1 

thrvugh iox_; but all other ro\.tine.:: must C·~l 1 lox_. 

The fol Jowln.,1 .:iecldrat.i.on Jescrib9:i the first part of an I/D 
control block. Only a few I/O syst~m pro~rams use th~ remainler 
of the I/O control block, anl Jnly th8Se pr~grams aeclar~ th~ 

entire I/O control block. All jl~cussion of [/0 CJntrol olocks 
ln this ~uDsystem Writers Gulde refers only to thE tirst p~rt ~• 
the control block. Thus tho: statement "no other chan,:Je;;; eire ~ncid"' 

to the cor1trol block'" rn~ans that nc other changes are m3je to the 
first p~rt of the control bfJck. The I/O system might m3~e 

Chdn3e::. to th~ remainj'i::r to the olocf\, but the·:;e are only ot 
l~ter~st to the I/O system. 

Gamments in the jeclaration oriefly Jescrioe the v~rJ.ous 

com~onents. The ~i~nificdnce of tha µainter; ls exol1inej in 
mcrl::! jetail in later p:Jra',Jro.ph.s. Fer full jet~il on th~ entry 
variables see the MPM write-up~ of the ·.:orresp.:.in::iin~J t:ntri1;:; .i.n 
LOX • 

jc I l 
~ 
2 
2 
(: 

J.oco all::~nej, 

ioco_verslon flxcj init <1>, 1• = l +/ 
name chdr ( .32), 1• Nam<:! of thE: l/O ::;witch. -¥/ 
actual_l.:>co_ptr ptr, I"' ptr to tilt: act·.Jcil iocc. Ji./ 
attach Je.:>crip_ptr ptr,I"' Ptr to att'Acn :HLicrlptior1. •/ 
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i ~ttach_jatd_µtr otr, 1• Ptr to arr~ch Jara structure. •1 
2 000:-n_Jescr.1.µ_µtr ptr,/"" Ptr to upt:n jescription. +1 
c: opeti_j5t:i_µtr ptr,1• Ptr to :;;pen jat::i :.;tructurB. ""I 

2 
2 rt;s.:rvej oit U2>, ;+ Reser'v~j f.:.Jr future use. •1 

jetach_iJCb. entry (µtr,fixed(33)),/+ Jetach_iocb(o,ccj~)•/ 
2 OPt'n enrry (ptr,fixej,o.i.t(U€1li;,inej,fixcd(3S>), 

/+open (,.),moje,extend,cojt::)""/ 
2 clo::.<, entry (ptr,fixej Lb)),/"' close(µ, code) */ 
i: :.Jet_lln~ entry (µtr,ptr,tixaj <c::1l,tixtdl2~),fix-=:j(33)),/"1 

Jet_line (p,cuffptr,butflen,c..ctl.;:n,); 
c.: Jet_ch;:ir.; entry (ptr,µtr,fLxed (2:.:.>flxeJ(2.l.),tixt:..i(3?i),/'1-

,;iet_cndrs(p,tiut f ptr,buf f len,code) •/ 
2 put_chc;r:.:; E:ntry (ptr,ptr,f.i.xed{2l>tixej(35)},/~· put_cnars 

{p,uuftptr,ouftl.::n,coJe) ··1 
2 mo J t: ';; en try t µ tr , ch 0i r \ • ) , ch<.. r ( • ) , f i x e j l 5 5 l l , I~' m v J.: s ( µ , n -o: ~ rr. c d c , 

olJmode,coje)•/ 
2 µosition entry (ptr,fixej,fixej(2l~,fixej(J5) ),/•pos!tion\p, 

typ~,n,coje) +/ 
2 c on t r o I e n t r y ( p t r , c h a r ( • ) , p t r , f i x <:? j < ..; 5 ) ) , t • 

control (p,arjer,infaptr,coja)•/ 
2 redJ_recorj entry <ptr,ptr, f ixej{21) ,fl xi::j( 21>, f ixej (JS>>,;+ 

reaJ recJrJ (p,b..1tfptr,Duff len,rec_len,coje)"'/ 
2 write_recorj er.try(ptr,ptr,tixe . .H.::U,fixdj (J5l),!• 

~rite_record(p,o~tfptr,bufflan,coje)•/ 

2 re ... rite_recorj <:!ntry (ptr,ptr,flxeJ(21),flxej(35)), 
I •rt w r i t.:: _rec or j < p , o u f f p tr , o u f f I en , co j ~ ) ,,. I 
(p, ouf totr,rJutt lt:n,coje} •/ 

2 :ielete_recorJ e:ntry(ptr,tixedl.iS)) ,J•jelete_recor;;i (p,coj1:;) "'I 
2 se.::k_k8y entry(ptr,charlZ:;:)o)11arvln~,flxeJ(2l) ,flxeJ (.35)) ,I"' 

seek_kt:!Y (p,key, len,cojt::)•/ 
<:: rea.J_key entry lptr,char(2:>b)vary.Lng,f1x~J L.:'.U,fixe.:i(J:,>l),/"" 

reaJ_key {µ,key, len,co:ltd""/ 
2 re::iJ_lenJth entrr (ptr,fixe::.1(2J.),flxe:j(::i:j)} ;1•reaJ_len:;th 

(µ, len,coje)•/ 

I f the I I O ...; hi t c 11 i :> ..1 e t d c n t;: J, r h ~ v e: I u j~ o t 
i o c b • a t t a ch_ j e s c r· i p _ p tr i s nu I I • If th...: I I u ':. w .i t ch J. s a t t a c rH= j , 

the value J.S a po1nrt:r to a structure .Jf thcl fol lowing form: 

jc I l ciftach_je':;crip t..:isej, 
2 l~n'::1Th f ixeJ (.l./I, 
c s tr.in9 char ( rclttr ( lenJtnl); 

The value at the var1~01e atrach_Jescr.L~ostr1ny 

attach jes.criµtlon. ~t:<? tht> MPM .lection, tne i'1ultics 110 
for :lttails on th~ eittach je~cription • 

is th-= 
Syst;;:m, 

. 1 f t h e I I 0 s rrU t c h i 5 J e tc:1 c h €! j , t he v a I u ;;; o t 
locb.attacn_dat3_ptr J.S nul 1. It tne l/O S•dtch is attachE:J, tn~ 
vc.lue meiy lie nul 1, or l t may ot: a pointer to jata uSi:!-J by the 1/0 
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mojule that att<iCheJ the ·;witch. 

T o t e :.> t i f t h -.:! I I 0 s w i. r c n i. s a t t .j .ch e j , 

iocb.dttach_d~scrip_ptr. 
t e .:; r thi;: v.:i lut of 

If the I/O s..vltch i~ cL.;si:!J (whether <Jtte;ch~.:l or j.:tach·~j), 
the v a I u e c. f i oc o. o o en_ J e s c r l p _ p t r L; nu I I • I f the s id t ch l s 
cper,, the value l~ ':J poi.nt<?r to :i :;tructure vf tri..:: fol lo,..i.ng 
form: 

jcl l upen_jescrip baseJ, 
2 length fixej <17>, 
2 :;trir.g char ( ret~r(lenyth)) 

The Vdlue of the v3riaol~ open_Jescrlp.string i:; the aper, 
descri.ptior-.. It t1a·;:; tn~ fotlowln:J form: 

moJe -ext- -into-

. mo.J-: .... 
,-, ext c... 

3· into 

is ;Jne of the 
~ectlon, The 
15 "-extt!nJ" 
may be otner 

openin~ m~Jes listel ln Taole l• MPM 
Mu I t i c :; I I 0 Sy ::; t <= m • ( e • g • "st re arr;_ l n µ u t ") • 
J.f the o;;ienin'J ::;p~cdi..:J ti.la extension. 
informdti.on aoout th~ op~nJ.n~. 

If ext or info occurs in Th~ ~trJ.ng i t 1. ; pr 1:: ct.: J e J by .. Hie 
Jnc tldnh cind ext blank. If ooth occur, ~~ch i~ or~c~Jej o~ 

occurs oefore info. 

If 
ls. nu J I • 
may be 
switch. 

the IIO switcn is closej, the value vf iocb.open_jata_ptr 
If the I/O :>witch l~ open, the v..:itu.:: m;jy be null, or it 

a pointer to J:ita u:>eJ bY the [10 1n0Jult:: that :>µeneo th~ 

The entry varidolas in ~n loco dl~ay~ ndve d Vdlue that ls 
ar. entr)' point of an exarr1al procejure. When the I/O switch is 
inc. state thdt support:.; <J p3rticular op;;;?ration·, the valut: cf ttie 
ccrresponjJ.ny entry variaol~ .i.s ~ r;;utint: that will pt?rform the 
or;eration. When tnt: I/O .;witcn J.-;; in a st::de tnat uoes 11ot 
supp or t t tit:: opera t i on , the v 3 I u e o f th 1:: en tr y v -.:Jr i c.; o I e l :; .3 

rvutine theit wil 1 rc:turn the .;rror- coje ·:;;;,cclti.ej in the 
Jescriptlon of the corresµJnJ1.ny entry point in tn~ lox • 



WtH::n u l/U ;;,lJ. tch, x, l :> att<:icnej .:i:; a synonym tor ar·, l/O 
s~dtch, y, Tr1e v::ilue::. of all ~ntry vari3ules ln rr1e ioctl L>r x 
will be tht: S3mC d3 thO':.e in tht: iocb for Y with the ~XCeptJ.on ....:f 
i~cD.~etach. Tnus a call 

~di I tocox_ptr•ioco.~p(iocox_ptr, ••• ) 

immejiately go~s ta the CJrrect routine. 

Tn~ value~ cf iacc.open_jeS~rip_ptr anj iocD.open_data_ptr for x 
are al::>o the same a':,.; tho::.e for Y• Thus the 1/0 routine has 
<iCcess to it~ open jat,;;1 lit anyl through the ioct. pointeJ to uy 
iocbx_ptr. 

The Vdlue of ioco.actual_io ... o_ptr for x i'i a point.::r ro th.,; 
c"ntrol olock tor tne s,d.rch tnit i:; tn.:: ..iltimate tarJet (.If :i 

chain of synonyms. (rJhen th~ :.witcn x is not dttache.i a:. 
synonym, tnis po1nter points to the control block for x it~t:lf). 

IIO moJulE::i ·.Jse thJ.~ pointer to acce::.s th~ ul timat1::: I/O contrul 
block ~host: conte~ts are to be chan~el, e.g., when a s~itch is 
openeJ. The I/O ~y~rem then proµoJdte~ the chan~&s to other 
control block3 as re~uir~J bt stnonym attachments. 
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Thii ~ection contdins lntormdtlon ~~rtalnlnJ to the j~~i9n 
a n J pr o gr c:.. m m i n 9 o f an. I I 0 m .> ju I e • I n p d r t l c u I a r , 1 t "' e t :. t ~ r t h 
convention$ th,:i1t must .J-a foll.Jwej 1f th'=! f/U ;n.;,jul& i::. to ~.>rk 
correctly with the I/O system. The rea:Jer shoulj "'-= fc,nllliar 
with the MPM Sectior.s, the Mui tics I/O s.,..:.tl:!m an:i F.Lle I/O, th.: 
MPM write-u~ of .i.ox~, dnj the Suosyst~m ~rit~r~ ~uiJe Section, 
Th~ IIO Co~trol Block. 

lhe fol lowiny list inalcates s:Jmt:! of the p~ssioll.i.rie,; for 
IIO mo:lule~. 

1. Psuedo uevice or Fite. An I/O mojule ml~ht slm~late l/O 
t<J/frc;m a je11lc1c: or fi I;;:, For ex3mµle, it might proviJa 3 
seouer.c.e of ranjom numb~rs in r~spc.ir1s.e to input requ~·~t. Tne 
system 1/0 mo~ule liscard_ ls a trivial ex~mple of th&s ~~rt 
of n.o;Jule. 

2. A New flJ~ Type. An I/O moJule miJht 3upport an&~ typ~ of 
ti le 1n the stora,;.Je sy.-:.tem, perh3ps d ti le in which recorjs 
hav~ multipla keys. 

3. Re.i.nterpretin:; a Fi I.:. An 1/0 mo:Jul1-1 inlqht place a nell'I 

'+ • 

structurE <relative to the :.>tdn.Jarj f 11-= types.) on c. ~t<;;nL.1r:l 

type uf fil~. For ~xample, dn unstructureJ file miyht D~ 

interprE:tti!J as a sequential tilt:~ oy consiJer1ng ol• characters 
tc oe a recor,:i. 

Monitoring a Switch. An I/O majule might 
along ro another mo:lule while monitoring 
e.g. uy copyir.g input Jata to a file. 

pass ~perations 

them .in some way, 

5. Unusual D~vices. florking throu:,m the tty_ I/O mojule <iri the 
raw moje), another I/O mojul9 might transmit jata from/t~ a 
jevlce tnat ls not of a .;;;tanjarj Mui tics device. type <lr1 
r&:Jc.rjs cnaracter cv;Jas, etc.t. 

Tha last tnred example~ involve a rather common arrangem~nr. 
The user attaches an l/O swltcn, x, usln9 .an I/i') mojule, fl.. To 
irr.plement the C1ttdct1mment, rnojule A attacne~ anoth.::r :;;~itch, y, 
using anotner I/O mojul~ u. Wn~n the user cal Is mojule A through 
the switch x, mod ... Ale 14 .i.n turn calls moJ1.JI~ u throu::1h thcl ~witch 

'I • An .,. non ~ 'I ~ t e m m I/ 0 m o J u I ti! t h d t p er f or mm ~ tr u e I I 0 ~ i I I ,; ~ r k 
in this way, becau:>e it (or :; . .)me mojule lt c:..11.:;I ml.ST c.:d I a 
system I/O moJul~. There ar~ system I/O routines th~t ar~ mor~ 

primitive than thti I/O moJules, but user ~ritten I/O rnoJules m1.Jsf 
not cal I tnese routines. 
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Uetore projr3mm1nJ an I/O mJJule, one ~huulJ jevelo~ cl2ar 
s µ e c i f i c d r ! u n ~ a ., to .~ha t i t i ::, :; 1.. pp n s e J to j o • Ir. P ar t i cu I 3 r , 
on<:: s~10-.JLJ list tth~ uµen.1.nJ mo..J~;.> to bt .>upport,:1 dfi::i tner 1 

consijer the mednln~ of ~ach I/O op~ration supportej tor tno~e 

opening rno.Jt:::s. U.-2ble l .in MPM Sect.ion, fh-d dul t1c~ 1/0 Sysrernj. 
The ~p-ecif1c.:.t.i.ons in tnt:: writl:l-UP Jf lox_ rnu:;t o<: relat~J t.) th>-' 
pc. r t l cu I ar I Io rr. o j ·J I e , e. J. , w n a t :; no u I J seek_ k e "I m (!an f or the 
l/O rnoJul~ jiscar~_i 

/.\n 1/0 mojule cuntciin:; routines to pertorrr • .:ittacn, o,:;~n, 

clo:::.~, Jetach an:i th~ operat.j..)os -:d lo1~e..i i.JY tnE:: :;upµcrtcj oµen1n·_, 
mojc::;. Typically, :;II routin,Vi drt:l 1n ;:;ne ouJect s1:2sment, o-..t 
t t1 i s i :; nu t re q u ire j. If the rn o Ju l e i s a b o un j .; e 911, er. t , or I y t n.,,; 
attacn entry nt:~j ti~ retainej .JS an exterrul entry. The vrn•:>r 
routine~ are ~ccessej onlt tnrough ~ntrt v~rlable~ in I/O control 
blocks. 

An IIG maJule may have sevErdl oµen rouTine~, several 
get_llni:! (Ciutines, etc. t.o nanJle :Hfterent .;itu3tions, e •. ;. or1~ 

yet_l.1.ne routine for stre::.m_ir.p1..t vpenin_J"-• aootner tvr 
stre~m_lnµ~t_autput opentrJS• Whenev~r thl:l ;ituar,an c~an~e~ 
(e,~, at .;µen1n°')' the mojule :..torec; th.:: aµpropr.1.at€ entry value: 
iri th~ I/C control r>lock. 

1 h e t o I I 0 .-a n J r u h~ s ci p µ I 1 t o t t1 e i IT. p I e rn t: n t d ti on o f a I I I I 0 
oµ~ration:;, ~ules for part1culdr opi;:r3ti.;n;; -Jre .Jivt.n later. In 
the rule5, loco .1.~ a oasej Vclr.1.acle ieclareJ as in tne Subsystem 
Writer_,• ;'-'L;)e 3ecti;:,o, The I/IJ Control olock, anj locb_ptr is dr, 
ar;;ument of the operati<:;n 1.n question. 

1. Except for 3ttach, the u .::; :j '] t (<i:ntry Jee I arc:d i.;Jn an1 
oar.::1meter:;) of a r'uutine tn:lt imr.:;lernt:nts an I I Cl oper.:i ti on i .::; 
the sam~ :is the _;::,a Je ut the! ccrresp·JnJing entry i r. lox 
See t ht: MPM ~rite-up of iox for jeta.1.t .... 

z. Exc.;pf for <::1ttach ::ir1j .:ieta'-ht tht> :.ctual £/0 cotitrol ulcc:, tu 
which dn uceratiJn ~ppl1es (i.t:. lhd ~ontrul ~IJck ~tta~n~~ 
by the callej I/O mvJlJle) must u•~ ref<::!renct:d us.1.n:1 tn-2 V·.i1uE:

of i u c. b _ p tr• i Jc o. cJ c t cJ Cl I __ i o c b _ p tr. I t 1 s l nc v r rec t to '.:: l 111 p I y 

us.o iocti_ptr, :H1J it is incJrre.:t tu remember tht:: loc3tlo11 'Jf 

H1e cor.tro I bl ocrt: from d prav!oi..;s cu I I (e.y. oy storing i I in 
a jdfd structure ouinttj t~ oy iocb.o~en_jat3_ptr). 

3. The value of .1.oco_ptr•i~co.aµen_Jdtd_ptr always eauals the 
v~IJe ot ioco_otr•locb.~ctual_i~cc_ptr•loco.open_jat3_otr, 

dflj ttiE: VcJlue of otr•ioco.upen_Jescrip_µtr dlways i,::::iuals th"' 
value of loct_ptr_1oco.~ctu~l_iJcn_ptr_iocb.ap~n_jescrip_ptr. 

T h u s trH~ j a t :l .:; tr u c t u r e _; r ~ I a. h: J t o ::1 n ;; µ e n i n J rn a 'I o e 
a cc ..: s. '_; e j w i t h •) u t g o 1 n ;::; t n r o u ::1 h .i. o c t, • d c t u a I _ i o c b _ p t r • 
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~. It an 110 oper·at.i:Jn cnanyt:!~:; any valu~s ln an l/O control 
block, .it must ne the actudl I/O control olock (f.:ule u; anj, 
befor.:! rE:turnlng, the operation mu...:>t .:xecute tt'e cal I 

call iox_J;propagate (p); 

where p p~.int~ to the chan~~j control block. The routine 
iox_$~ropa~.:.t1: reflects chan<Jes t:> :>tner c.or.tr~)I t)lcck:;. 
attachej as synonyms. It alsu make; ~ertain ajjustment~ to 
the entry variaol~~ in th2 control bluck when The 1/0 switch 
is attachej, open~J, closeJ, or jttacnej. 

s. Al I I/O operations mu:;t be external µroceJures. 

The name of the attach routine t~ the conc~t£natlJn of rh~ 
name o f the I I 0 mo ju I e dO :j .. a t t a ch" , e • J • " j i :; car j a t t a c h" f or 
ttie I/O mo.Ju I e J.iscar.l • The routine has tne full owu1y usage 

1. 

~~clare moJuleattdCh entry (µtr,(•)char(~),oit(.)al!gn~d, 
tlxej(J5)>; 

call rnodul~attach (ioco_ptr,ootlon_arr~y,cam_err_swltch,caje) 

locb_ptr points to the c~ntrol block of the I/O switch 
to oe attacheJ. (lnµut). 

2. optlon_array contain~ the option5 in the attach 
je~criptl..m. If there art! no options, lt~ 

t:>ounjs are (, :. >. Oth~rwlse, it:. t>oun::is are 
(1:n) ~ndr~ n ls thd nummber of o~tlons. 

<Input). 

3. com_err_switch ls "l" b if th~ dttacn r~utine shoulj ccil I 
com_err_ in cases wher·e an error L:i jetecte1. 
It Ls",," b if com_err_ shoulJ not lie cal lej. 
(input) • 

.... 

.l • 

code .is ci ~ystem status ~o~e (Output). 

Th~ fol lowin~ ruldS dpply to co(JLn:oi .3n attach rout in-:. 

If the I/Q swltcn ls alreaJy ~ttacned 
ioco_ptr+locb.attach_:tescrlp_ptr is not equal 
return the error coje error_taole_$not_Jetacnej; 
the attacnmment. 

(1.1::., !t 
to null), 

.J o n o t .n a K .::: 

2. If, fur any redson, tnE: S<li tch cannot oe attdCh~::l, return ar. 
aµpropriate nan-i1::ro ~rror c3de; ja not mojif / tne CGntrol 
t:Jlock. Call com err if dnJ only it c::.im_ . .:rr_ Srlitch i.:. .. 1 .. 0. 
It th~ attachment c . .:Hl bt.: :naJt!, tullo,., tnt ramdi.riirig r·ul.~:> an.:.i 
return with coje = w• 
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3. Set iacu_prr•iaco.owen an1 i~cb_ptr•laco.Jetach_iocb t: th~ 

... 

appropr1atE: o~c:n anj jet3ch routines. Set 
loco_ptr•attach_Jescrip_ptr to point tJ a structure as 
jts.crieied in th'=! Sub::.ystem ~rit.:r:i" .;uijc: Sticti.on, tne l/O 
C~ntrol Block. Nore that th.: attacn juscriotion £n tn£s 
structure must oe fdbricateJ tram the 0ptlon~ in the aryu~ent 
option array, dnJ rnere mdy b~ som~ moJiflcdtion ot opt.i.0ns, 
e.g., exp~nJinJ a µ3thname. 

You 1'!1,j y set 
1cco_~tr•iocb.mol~s, 

otn~r mojlflc3Tlons to 

iocb_ptr•loco.attach_J~ta_ptr, 

anj iocb_Ptr•locb.control. Make no 
th~ control block. 

Ar. opt:n rout int: wi 11 only bu C31 lt:i::l wh..:n the actual IIO ::;~itch is 
attachej ivia the mojule containin~ the routine) out not op.:n. 
H1 t f o I I ow .i. n g r u I ..: :i a pp I v to co j l n ::J an open rout l. n e • 

.l.• It, f.:;,r an\/ reason, tht: :.>penin·;J cannot be oerform~j, returr, 

t::. I 

an ap~roprlatb err~r coj~; jo n~r moJlfy the I/O contr~I 
b I .;; c :K • I t t n i:: o p er. i n g c a n lH: p er f or rn e d , f .:> I I o v. t h e re rr. <.d n .l n J 

rules, and retJrn with coje = ~. 

Ser iucb_ptr•ioco.actual_icc~_ptr•lacD.op to an ap~ropriate 

routin1::e Thii applies tor each op that is alloweJ fer tnE: 
sµecif,Ed openin;J mode (J~ole 1 in tne MPH Secti~n, tn~ 

Mu It i<..s I/J sys teni). 

3. If ~ither tne moJei operation or th~ control operation is 
end~lea with the switch cJosej but not with ~toper, ~et 

ioco_µtr•locb.actual_ ioco_prr•ioco.op (op = rr.ojes or 
cJntr~I) to iox_.S~rr_no_operatlon. 

~· Sdt o~en_Je~crip_ptr to point to d ~tructur~ as j~scribeJ in 
the SuLsv:;t.;m '4rirers• ~uijc.: S<!!ctlon, the I/O C:.rntrol BloCi\• 

~. You may set iocb_µtr•iocb.actual_ioco_ptr•ioco.ope~_data_~tr. 
0 o no t make c:tn v o th i:; r mo j l f l c ,it l :rn;;. t o th.: con tr o I o I o ck. 

A clc.se routine wi 11 only be cal l.<,:!j when th<:: acti....:il IIO 
switch is open, the opening havinJ b~~n maje DY the I/O moJul~ 

cvnraininJ th-a clo;e routine. Th~ foJ lowin~ rules C;lp~ly to 
cojing a close ruutin~. 

.... Set locb_ptr•i~c~ •. actu~l_loco_utr•l~cb.open dni 
ioco_ptr•iocb.actu3t_ ioco_ptr•ioco.Jetach_iocc to the 
dppropriate op~n anj jetacn routines. Set 
1 oc.u_µ tr• l oi..::b. ac tu"' I _1 ocb_p tr• i vco. op,an_:Jescr i p_p tr tc nu I I. 
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2. If t:!ithf1r rne moje_; ~perat1or~ or th~ contr.:>t vperatlcn i.-: 
t:::r.auleo witl-i th~"' ~Hitch oo~n, Jt::!t 
loco_~rr•ioc..b.actudl_ivco_ptr->iocb.op, wr1er~ op i~ rno.J<::s Gr 

control. Unle::>s th1:: oµ<::rdt.ion i::; enc.oleJ ,..i.th the ~w1tcr1 

cl..i:;;~J, s~t the entry V3rialJh: to i,;;,x_J,err_no_oper-ation • 

.J• Do nor rne:ike 0iny otn::!r modi.t1catlon~ to th.: c.:introl ol:Jck. 

~. The cluse routlne mu~t not ret~rn without cl~sinJ the s~ltcn. 

A jet.:ach r.;utl.ne ~~111 onlv bi; call.:J tt1h-:n the .:iCtual IIG 
s~itch is attdcheJ out not open, tne dttacnm~nt 
oy the I/O moJuli:: containir.q th1~ jet.Jch rJutino::!. 
rules apolv to co~inJ jetdch routines. 

hav.in:; oe1:::r me1je 
Tht! fol lo>"'linq 

2. Do not make any other modification.:; to tth! contr0I olock, 

3. Tne .:.it!tach rout1ne mu$t not rt:t-Jrn w1tn~ur ~et~cnln~ t no:. 
s~itch. 

Th~se ~perations mdy oe acceptej with the LIO switch attdch~J 
cut close:H but .i.t ls :1enerally better practice to accept rht:;m 
only when rhe s~itcn is open. 

If the c o n tr o l ope r a t i o n i s ~up i; or t Ed , .i. t m us t r €.: tu r· r t h P. 

c.oJe error_taole_$no_.::>pt::!re:diun wh,:!n Jiven ::>n ir.vali:1 orJer. ln 
tnis sltUdtion th~ state of the I/O s""itch mu:;;t nJt b~ cnang~j, 

If tht mojo:::s .JP.Cration is s·.JpµorteJ, .i.t mu::ot r(:turr1 th~ 

error_tdbl~_ibdJ_moje, wh~n Jiven an lnvaliJ ~oje, 

~outlnes tor tht::! other ouerati0ns rli I I only c~ calleJ when 
tht: ac.t..ial I/C i1dtcn .i.s o.ttacht:J dnJ Ji:;'::!fl 1r, ij muJe tor wnich 
the op~ratlcn ls dllow~J, th~ OPdnin~ dnj ~tra~hment havlrq ~een 
ma J e by the I I 0 mo Ju h: con t ~ ird n ,,i t n e rout l nt! • In co :.Jin~ these 
routines, you may mi:it-te on!,- th..: fol lovdn'1 moj.i.fication.; to thE 
IIO contrvl olock of the 3ctual I/O 5rdtch. 

.::'. . Res~tt&ng an entrt vari~ble ~~t oy 
sw1tc~' frvm one put_chur:; routint:: 

tn~ ~p~n ro~tln~, 

tu ..>nother. 



Closln~ the ~~itch ln an ~rror sltuat1on. 
rules at.Jovt::: tor close must be tol lo~iaj. 

' 
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In rh.i.:. case t r.e 
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~ii!!L~ : i o x 

This 
func ti. ons. 

procejure perform::. I/O operjtions anl ~om~ relJte~ 

tne followiny entry p,:;ints ar~ jo...;_;m.21it-?u ln the i'1P'1. 

i ox_:Lat tach_.i. ocb 
lox_iattdch_1ondm~ 

iox_.;;ctos~ 

J. ux .:.con tro I 
l.Jx_~J~let~_recorJ 

i ox_J>Je tach_J. ocb 
lox_:iit i.r.j_i.oco 
lox_J,ge t_char s 
iox_iiJet_l.i.ne 
iox_~modes 

lox_.t.open 
i ox_t.i;;os i. ti. on 
i ox_:/;pu t _chars 
.i. ox_Jire a j_.kt:y 
.i.ox_breaj_key 
i.ox_:breaj_J .::nSJth 
iox_;Srea::J_r~corj 

lox_~r~wr1te~r~corJ 
.i.ox_.P::.eek_key 
.i.ox ~write recorj 

For ,;, ::ieneral jescr.i.ption of tne I/O system see th<: Mi-""'1 
section, the Mui tic-:. I/O :;y::.t~m. FJr inforinatl::rn r'>i!yarjin'J tn~ 

us1: of lox in ~r1tin:::J c.in l/O m'JJ.Jle, see the Suh.;;.y:;tem Wrltt:r .. ::; 
:;ulje Sect1on, ~ri.tlny an l/O Molulb 

1.01.r.Y. : i o x _ i j e .~ .tr o v _ J. .::i co 

This entry frees tnE:- Stvrci,Je u:::>eJ oy thE: c..:ir.trol block for 
an l/O switch. Tne s.-1itcn rr.u.:.t ::ie in the Jetachej state. Any 
ex1sting pointers to tne control blcck o~came 1nuallj. 

Jeclar·e iox_$Jestroy_4.J<.:O antrv (µtr, fixeJ(3jJ;; 

call 1ox_$J1=.stroy_iuco (1:Jcb_ptr, c,;ja); 

l J i occ_p tr point:.; to the I/O cxdrol ulock t,; tie 
(Input) 
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Ihis entry :tcct:~~r,J .;1y r-1 •. 1inDer vf drJuments, the ia:..t of 
whi.cr' !:.> f~xej(}~J. It :;et.:.. tn,~ ld':>t ar1:11Jment to tn~ CJJt 

t:rr:.r_t,:ibl~ __ iino_operdtum. This ;=ntry 1~ only ccd lt:d thro...;Jh 
entry vari~oles in an I/O cuntr0I ol~ck. See the Suosy3rem 
Writers juLJe S~ct.i.on, Writ1n:J 3n I/O M.)J"I.:, for .i.nstructl.::ns Jr, 
when to assign this entry to iUCh an entry ~3rla~le. 

jeclar~ .i.ox_Jerr_no_ooeration entry; 

&.n.ta: i ox_$ f i rd_i oco_n 

This entry :nuy oe tJSeJ to f inj a 11 existing l/O cGntrot 
block5, wn~tner artachej or Jetachej, rt return~ 3 pointer tc 
th E r• tr\ c; on tr 0 I b I o ck i n th c ca I I l n :i r in J, the · r, um o ~ r in :J be i n J 
aroitrary. It th~re ard fewer th:Jn n control olocks, a null 
pointer anJ the coje ~rror_taole_5no_,oco are return~j. 

jeclare iox_Sfinj_icco_n entry <fixej, ptr, fixej(3jJJ 

cal I iox_$finj_.i.oco_n Cn, iocb_ptr, coje); 

1) n 1s tne number of 
<input> 

the I/O control block. 

<;.:) ioco_ptr i s u p cd n t er t o t h e c on tr o I b I oc k • < o u t p 'Jr> 

3> coo~ is ~ sy~tem status cuje, < 0 u t put) 

T h .i 5 e n t r y r e t ur n ~ a µ .) i n t .a r t u t n e c.; o n t r o I o I o c k f o r a 
specif.i.ej J./lJ swdch. 1f the .:!Jntrol bloch. .:Jot:~ nut exist, it is 
not cre"'to::J Ur. conrra.;.t to ios_.5finJ_loco), ard i:i nul I i:;ainter 
anj th~ coj~ ~rror_taDle_$na_iocb ara return~j. Creat1nq or 
Jestrovin~ control block~ Jurin1 a se~u~nce of calls to tn.i.~ 

entry ~ho~lj oe :tvoiJ~j, as it causes unpreJictable cnan~es tJ 
the numoeririg. 

Jeclar~· iox_$Jo.Jk_io-:o entry lcharl''">, ptr, flxeJC3:d>; 

call iux_.J,look_iocb (sw.i.tchname, iocb_ptr, coje); 

is the r1a;ne ot U-1€: I/O ~rd tch. <Input) 

C:) ioco_ptr i~ a i.>olnter to the ci.>ntrJI block. lo1.;tput) 
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3) code ls ~ svsr~~ ~t~tui coje, 'Output) 

(ntry: iox_$prop~~ate 

This er.try a:.l)t.Jits c1H·ta1n poirt~r::. dnj ~ntr-y v.;;riavlt;s "' 
cin IlO control ul ock as r~qu.i.re:l in chijn').tri:J b~tweer. th1;;: ·~t,;itt;!S 

~etach~J, ~ttacheJ-closeJ, ~tt~choJ-oµ~n. It al~o refl~ct~ 

mojificdtJcns too c~ntrol block ta othtr conrrol olocki that dr~ 
::;yn~n~m~ (immeliate 0r chai.ndJ) for it. Thi~ tntry ~~st o~ 

callt!d at c.1::rt:iin point.:; in tht! cuJe of an I/O mo:fole, anj it 
m 1.. s t n o t t; t c a I I t:! j i n .:1 n y o t h I'.! r c r c: u m 'i r;:, n c ~ ~ • .;; ~ E t h 1::: .) 'J b ·:. y ::; t i:: rr 
Writer•.:. :iuloe :..>ection, Wri.tir1] 3n I/O Moj1Jli;, f'Jr jr.str·uct.i;n;,; 
an ~hen to cal I iox_$~ro,dgat~. 

JeCldre lox_:f,propc.:Juh entry <otrl 

cal I iox_:;propa:Jatt? ( ioco_ptr> i 

lJ iocu_ptr i s a p o J. n t er t o t h ~ c o n tr J I n I 1.1c k • (!r,putJ 



Pa~e co MTb- 7; 

.tli.9..ID.f: : i .; _ c a I I , l o 

This comm . .u1..J performs an oi:erdtion t)fl a j~si:;,indted I/U 
~witch. 

i o_ca I I opn.:.me s v. i tcnname 

l) opnan.e 

U~<.ig•.: for· 
oper·ativns :;.~e 

the oper·atJ.on:;, 

J;;;'-l=='nc.tes ttH:: cµeration to oe P-=rform~j. 

ls tht" n.:Jrne <Jf tht:: I./O .ird ten. 

c>acn ;:iperati.:in i:.o :.invl'4n ::>elcw. For otr.c:!r-
thi:! MPM wrd::!UP ot io_call. for full j+d::dl::. er. 

~~e tne write'JP ot rhe :.>ubrourln~ lox_. 

io_c.:ill louk_icco ~wi.tchn.:.me 

HH s c o m m u n J o r i n t ::. t h e I o c a r i on o f t n e l / O s w i r c h " ::. c on t r o I 
Dlock if it exists. 11 th~ c~ntrol block jJp~ not ~x,~t, it l: 
n c t ere d t t: J, 

fh.i.s (..ommdnJ freti.s the stord~N u~ej uy tr1e control olock f1..r 
tt1e !/O 'inltch. Tht! ·.;witch rn1J:;t oe in th~ detach~::i ~tate. Ar'f 
existin,; µc,,lnt~rs tv tr.ot= control olcck become .im1eilJ.d, 

.U.iil..l .. sP or int _i. at:ll, Pi ocb 

io_c.:il l print_ioco swi tchnam~ 

Tiu:> C.)mman:.t print~ the c~ntt::nrs ut th~ I/O iwltch":; cuntrol 
t•lock. It tne coritr.JI 1:11..:>ck .lO~i not i:!Xl::>t, it H; not cr~ateJ. 


