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1. 'Introduction. 
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In this newsletter we ■hall. suggest adaptions to SET.LG 
and GYVE which may be appropr.i&te if these languages are to 

be adapted to run on distributed networks of computers. The - . 

word 'network' that has j'uet been used actually covers several 
different physical possibilities: 

a. Several equally fe.st eomputere might be able to communi.cat~ 

through a memory which they share at least in part. 
The peripheral processor/ central processor setup on the CDC 
6600 would approach this ideal if the processors were closer 
in speed. Note that one or both of the linked computers may 
or may not be able to excuse instructions 1·esident. in the 
common part of memory. 

b. The memories of two canputers might be linked by a 
cable, and either might be able to start a transfer between 
the memories, which would then proceed autononously, perhaps 
delivering an interrupt uben finished. 

c. Two computers may be linked by a cable, but the 
cooperation of both may be needed if data is to be transfered 
between them, especially if it is to be t?:·ansmitted a.t an 

.,cceptable rate. ,, 

The more the •n~t-11ork' with which one deals resembleR 

case (a), the more it is reasonable to use t.he existing sen,intic 

illtructure of GYVE without any modifications at all. nut \:1e 

have the more difficult case (c) pe.rt.iC:\'.la:cJ.y L·, mind, a~,d. 

Yill therefore auggeet some restrictiol'l.:'3 which model typical 

i,etwork behavior but require only •-1ery :rai:aimiil chn:r'.ges to 

existing GYVE sematics. 
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NotE: ir1 all of thtF.l t.h.t~t a cem.t.r.l'-1 qt\eu,t.:ton to l1e fcr.ced 1~ 

the degree to lf'hich implementation-level coro1idera..ti·:>n5 I inclu6'.:L19 

hand.Ehaking conventions, transmisitlon-erro:r con•l'entions etc~. u:,d 

also isauea a.rising from the fact. that c,:muuunicati.ons w.tl1 B.1wi..:y$ 

consume at least small amounte of processor time, ought to be 
made explicit. In the aystem to be proposed, all the~e .tast.H;:Y 

will remain implicit, and the computer time required for 
communication will ba absorbed :tut.o an invisible •overhead 15

., 

l. The Roti .. on of ·•1taehi"ne+ or 'Mdresu .SEac~..L.!P~ 

· C,opyingl Channe-l I:n-st~!'-~~I!.. 

In the network model· ,_,. shall u.ae, the notion 'machine' 

rep.rea11nta one or more proceasorz, aha.ring a physical memory, 
bo.t able to communicate with other •machines• only over. 1t l.ir,15. ta-d~­
bandwidth physical eommunic&tions channel. These •machines' 
are the nodes of our network model. If there exists a 
camnunication channel between two machines, we say that t..~ey 
are 'adjacent' or 1 coumu1nicating'. A machine in our model i~. 

~haracterised by its addrese space, and from an lbstract poin'!: 

of view is synonymous with this space. The full global mddre~s 

space of a network-oriented GYVB or SETLG system is theref'c.)r~· 

l!N.bdivided into several addre11a subspaces, each ccrrespondi:r.:ig 

to one machine. Pointers may be passed anywhere in the ffly1tem, 

but each pointer references an ot,ject in some specific addrr::s:J 

~pace. Accordingly, part of ea.cli pointer iB an add:N,~Ht t_F,~-:.HI 

i.,fentifi.oa"tior;. fi~ ?--rl. 

each p,:ocesig ii!J reaid,~nt; isi some parti,.::-ular m-':l~h:ln~.; ar,.,>. 

can only rieference lllObt!.l object.1J:. :r.etd.derit. in thi~t ma.chi~~,. 

·1:'he only t:\'PG of inr,t~~ce vh:lch i:s t~.U.f)Wed t:(1 ,:0•>1rnun1.c:a.te. 

a.xoept by signal.$ to e.om~ po.rt, bt1:tween mach.iner. .is a c~rn,:·u, Z 

lnst,mces of t..hi2 ;:1y~t:~..1u tt1.ode u~:& c:i:es. i.:.ed ,1 t: 1.J?L t i.n,e 1 ,:1.nd 

cannot be creatoo eubsaqnent1y U.n t:hJ.;3 rei:)a.n:L chanw':!: s a•:.:.~ 

l.ite devices). There will exist on~ or ~or0 cha~rel i~i·ta1(~ 
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A channel instance with po~nter cp bast.he entry 

Here, i~p !• a pointer to a oo.mp,letti global objt'!c:t, ~f .,;frd.c!•. 

object a copy with a.11 inter.rim]. (b~.sa) d!!.t.:'; .:Ls to be t:.rL:;fo. 

~11.itte.d?' and to which oup w-i,11. point after t~-~? transmJt opri-; ,.,.~-~·: 

is complete. 'I'ha object to ·t:a transmitted m-;lst be .e. GYVE 

pl'lcket (possibly c:onaieting l':•f oti.ly one gl<:>hal object) n'."'~-u f.b.'.'.. l• 

i..n the memory epace of t...'l-i~ tnRch:tne tat the :imput side o'.f: t:w 
cltannel instance --(this may be elther sider .if the (.•ham::,: .. } i ~- :;',:t ··/ c\ 
1~ bil.ateral)~ After rec:eirJt,. th('t p!ec~~t i!Yu.Et be ttrr2.r:~~;:.~:,:!.i 

t:tn the ~Y'vE se:1ae) to ex:;>o~e t-ts conte:-d:~. -,.,_ t1€,w copy -::~ 1·'<;, 

t::canamitted object will blSI form.rJ<l in th(~ rnachi.ne ~t tbr. ·;,:,t<··,. ,,, 

atds of t.he chrumel. ThEt input ittAtance ir,,p i~ :wt mt,L~ 1.fr :.~ 

i.e ... , is for.~i.bly 11 quieeced' ir. t'.he rl\'E uE-.n:.:Jc, d·;::'l.:.:Lr~g 11-;,e 

~:r.anffr.iiss:ton operation (1) • 
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·:e,!erenced t,y oup w:.tll be formed. 

If the opt:f.ontJ.l pc,.l"'t · pa:.r:A&eter p ia Sp(t>cified in ( l) , the 

procesw ~.xecutir,g (l} ean be 1.nterruptsd by a. message arriving 

at p (rather than merely suspended by a t1rnenut) at. ~ny time 

<.luring the copy operation4 If such an inte.rr11pt:i.,::m occ"'J.rs it. 

will dest~oy any partial copy which the oper.J.tion (l). may ha.,,,':') 

fonne<1 .. 

In Addition to aopy ope.ratio.n.f.f of the for1u (1), G1N.E! portn 

~ SIGNAL ope.rat:i.on• arE! allowed to fu:twti.on as inte:q?::-oceaa 

communication aechaniems. If cp references a channel instance, 

and oup is a pointer to a port. on the 'far' side of cp, then 

a process en the 'near' side of ~p can t!xecute the sta.tement 

cp .. aigna.l (ou,p) message (m) [rtl!lsult <r} priority (pr)], 

thereby transmitting an ordinauy interrµpt mt":saage, -::;vex- th!O! 

f;hahnel, to oup. Since it will sometimes be necessary to 

tr.~nsmi t pointers rather t.ha.n integer messag<'!fl. between mactd.nes, 

'ltN?. also propose to generalise the GYVE port notion slightly, 
int::.:coducing a cla•s of point•r--pozet11 who!tlG sP.ro.a~1tic b<?!rnvi.or 

i.a idem t ical with that of ports a.xct!pt. th.at. they r~ceive p,.:d.n -!:-.0-:t: 

a~1sd not :unages throtJgh t.heir message argument. At I:PL t:.t1e;jt 

the ~:op level process wb.i.ch is et.c'lrted h1 each ,-,,a.Dhine w:Lll b~ 

pas~ad ona pointer. port f,:,r H:aelf and cne ac:di t.icnal fur euc}.; 

<:>!. tb,~ machines to which it has a\ diaru1t?l (adjacent mw:!hit,t:·d):; 

u.Ning t.'tiesee extra }?(')int:eriS can bi:!.' c:rented ru1d pat::::e:d ;~s 

~~Ci-E!f.li,;~ry to suppo1:t. wha-4.:e"t&r int~r-ma.cl·d.ue c~.:.:wnun::..cat:1.on 

regimen is to hl1il t. np~ 

n.-; ... 
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Xf. the obj&ct inp :Le clestroyed dur:4'tg the e.xecuti.on of 

the instruction 

(3) cp.. copz°{inp) set (oup) iiccount (a) result (r) , 

than we will restore p=ecisely the state which would have been 
-~eached if lnp h~d been fci1nd to bs.destrcyed when 
t..liia ins true tion started~ If i..71 particular a DES'l'ROYEn {L) 

claitiz~ is attached to tile inst.r.uctic.'m_ {3) then transfer to 

the label L will. be forcedc 

Note that the aceount a 0charged' for the object oup only 
•en t:.he operation (3)-campletea aucceasfully. Thus no :problem 
ariaes if (3) faila because inp ia destroyed. 

Not.a that in t..~e approach which has been described in 
the prece,eding pages camn.unic:ations costs are treated as a.r.. 

~i.nviaible ·overhead', which at. the implementation level m&y 

eubtrcct some capacity fr.am the canputers servicing the proac~se~ 

r1'Bident at either er..d of a channel. Then implementation level 

parameters attached. to each node of a network can govern the 
t.ouJ. part of t_l-ie noo(1• a computing power which is available 

for ccti~,:nun:lca.tion pu:-:posi.~. This. ratio may in turn impact th~ 

-""-;aable commun.1.caticn b1U1dwldtb of th0 cha.'1nel.s attaching to 
-a. gi-;,·en node. 
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