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Adaptation of GYVE/SETLG to Distributed

" Networks of Computers (Preliminary Proposal}

‘1. Introduction.

In this newsletter we shall suggest adaptions to SETLG
and GYVE which may be appropriéte if these languages are to
be adapted to run on diﬂtrib@ted networks of computers. The
word ‘'network® thaé has just been used actually covers saveral
different physical pogsibilities:

a. Several equally fsst computers might be able to communicate
through a memory which they share at least in part.

The peripheral processor / central processor setup on the {DC
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 resident. in the .
common part of memory. '

b. The memories of two computers might be linked by 2
cable, and either might be able to start a transfer between
the memories, which would then proceed autcnonously, perhaps
delivering an interrupt when finished.

c. Two computers may be linked by a cable, but the
cooperaticn of both may be needed if data is to be transfered
between them, especlally if it is to be transmitted at an
acceptable rate. v

The more the 'network' with which one deals resembles
case (a), the more it is reasonable to use the existing semantie
gtructure of GYVE without any modifications at ali. But we
have the more difficult case (c¢) particularly in mind, and
will therefore suggest gsome reatrictions which modal typizal
network behavior but require only very minimal changes to
existing GYVE sematics.
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Note in all 65 thia that a central qués&ien to be faced iz

the degree to which implementation~level considerations, incliuding
handshaking conventions, transmission-error conventions etc., snd
also issues &rising from the fact that communications will alwaya
consume at least small amounts of processor time, ought to bs
made explicit. In the system to be proposed, all theze issues
will remain implicit, and the computer time required for
communication will ba absorbed into an invisible 'overhead%o

2. The Xotion of ‘Machine' or 'Addresg Space'; Instance

" Copyingy Channel Instances.

in the network model we shall use, the notion ‘machine’
repreaents one or more processerz, sharing a physical memcry,
‘but able to communicate with other 'machines' only over & limited-
bandwidth phyeical communications channel. These ‘machines'
are the nodes of our network model. If there exists a
cammunication channel bstween twe machines, we say that they
are ‘adjacent' or ‘communicating'. A machine in our model is
characterised by its addressg space, and from an dstract point®
of view is synonymous with this space. The full global address
space of a network-oriented GYVE or SETLG system is therefore
- subdivided intc several addrers subspaces, each corresponding
to one machine. Pointers may be passed anywhere in the myitesn,
but sach pointer referencez an object in some specific addresa
spece. Accordingly, part of each pointer is ap addresa spave
Ldentification fielid.

Rach procese is vesident in some partisulay machine, and
cen only reference global cbiects resident in c¢hat machine.
‘The only type of instance which is allowsd to communicats,

except by signale to goms port, bebtwsen machines is a edanans? dwngio oo

instances of thiz avetem wmode are cresied at IPL Lime, and
cannot be creatsd subsequently {in this regard, chanuels ave

1ike devices). There will exis® one or wmove charrel inrbavoe
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A channel instance with pointer cp has the entry

{1} cp. copy(inp)setioup} acccuntf{a) reault () [port{p) pris:

Weaan g w

Hare, <mp iz a pointsr to a compléete globdl object.of whilek
chiact a copy with all internal {(basz) dstz i3 to be trong
mitted, and to which osup will point after the transmit opercoulo:
is complete. The cbiect to ke {ransmitted must be & GYVE

channel instance {this may be either aids, 17 the channcl irzfro o
is bilateral). After receipt, ths peckat must he UNFRIDed

!in the GYVE sense) tc expose its contents. 2 new copy of ik
trangmitted object will ba forimed in the machine at the upjnis o
f#ida of the channel. The input lnatance {np ig not aveallsrle 7o
i.e., ig foreoibly ‘guiesced’ ir the OYVE sanze, duoving ithe
wransmission operation (1).

The transmit-copy cperatiorn initiwed hy ihe dnstoacilos

.y
pey take sabgtantis] thwe oo complete: flmeonuh pori-was thoow
mech an dnstroction iy chersfore all HTE L
nIE2 up & channel instance onlu ook PTG
whan it times cut, tha crannmel inat B Sy

2Ee oy endthee srocesg.
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In onr modified, network oriented GYWE asch account will

% 3 g IR T . I . . .- & 3 fom, B aisamer ket e gy
balops S some waghine, sod will give the rvight (o Toom olmsios
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fa the manemy of thet me ine. In oci0 . Toe parameroo.? Wiy

point o an account beloanglng to the mectine in which tha oblect

aferenced by oup will be formed.

_ If the optional port parameter p is specified in (1), the
process executing (1) can be interrupted by a message arriving
at p ({rather than merely suspended by a timscut) at any time
during the copy operation. If such an interruption occurs it
will deat:oy'any partial copy which the operation (1) may have

formed.

in addition to copy operations of the fomm (1), G¥VE ports
and SICNAL operaticns are allowsed to function as interprocess
communication mechkanisms. If cp references a channel ingtancs,
and oup is a pointer to a port on the 'far' side of cp, then
a process on the 'near' gide of sp can axecute the statement

-iz} cp. sign&l(auﬁ) resgags (m) {result(r) pricrityv(pz)].

thereby transmitting an ordinary interrupt message, over tha
channel, to oup. Since it will sometimes be necessary to
tranamit peinters rather than integer ﬁeesages between machines,
we algso propose to gameralise the GYVE port notion sliightly,
introducing & class of pointer-perte whose semantic behavior

ig ldentical with that of porte axcert that they receive poinifers

and not images through thair message arguament. At IPL Ciue,
the top level process which ig started in each machine will be
pasped one pointer port for itself and cne additicnal for sash
Gf the machines to whieh it hae & channel /adjac

uging these, extra pointers cen be created and
necessary to support whatever inter-machine oonmunication
regimen 18 to bulle up.

R T N e R R

Jl



I£ ths object inp is destroyed during the execution of

the inatruction
(3) cp. copy{inp) set{oup} accountia) resuli(r),

than we will restore precisely the state which would have been
‘reached Af  inp  had been found to be destroyed when
this insztruction started. If in particular a DESTROYED(L)
alauge is attached to ths instruction {3} then transfer to
the label L will be forced. ' ‘

Note that the account g ‘charged' for the object oup only
when the operation (3} completes successfully. Thus no problem
arisaes if (3} falla because inp is destroyed.

¥ete that in the approach which has been described in
the precaeding pages communications costg are treated as an
‘invisible overhead’', which at the impiementation level may
gubtract some cazpacity from the computers servicing the processss
regident at aither end of a channel. Then implementation level
parameters attached <o each node of a network can govern the
total part of the node's computing power which is available
for communication purposes. This retio may in turn impact ¢he
usablie communicaticn baadwidth of the channels attaching to
& given node.



