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The ACME compuber system at the Stanford Medical Schocl is designed %o
provide poverfvl computing Lo rcsearch leboratories in the Medicel School.
The type of computation service planned is regular babtch processing (mainly
at night) ond resl time interoctive capability foxr on line experiments.

The rewadnder of this description will concern itself with the

dmploment ‘ztion ef this lobber Toellity.

1 oorder to accommodate 1]1 the Jaboretories in the Mcdical School with
their widely verying datse rates, the system is designed to share the aveil-
eble compuoter time, 1&' enouvnt of time ellottced to ¢ user, hovever, is nob
one Tixed unit pee periold, i.e. 200 ms every 10 scconds, bub rebbher the
time requirced by him to ccquire end process one date point.

The date can be obteivced in o nuober of diffcrend ways (sec eppondix
CN-2, S4-0)¢

s

Date nmay ve Lyped on & typowriber steticn, ALl
informetion is enbered this way.

terituel and progrowaning

Slov to moediws spzed (vp to 1000 szmple / ccond) anzlog signals can be
entered vie & udbulﬂluiy cowpuler which can either scan inpul voltages

8t 1l 1000/seeond rate or respond to separ inverrupt signnls pilven by
“the cxperim,nt or experimenter. Whe precision of the conversion cen be
vp to M bits (.029) p¢c‘L . This compvbter will convert, reformat end

preprocess those dots end ohon trensmit them to the main conpuler.

Digital imput up to l( bits wide can be hendled in & moenner einiler to the
areloy irnpul with the subcidiary compuser, in crder to serve users tnat

have their oun djultihlﬁg cqulgmgnt or whose ws aetunlly generate
digitel cuboy

sysvem with el higher rete domandsy especially those that
conpuiers installed, will be ablce to connect dircctly

& nigh speed (vp to 129, O”v seples per second)
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Tnothils case they moy progros the intevac

cnnelven, b b cve the roseltont dnt

In eddition TEI rosearch ag devioping o device to ellow medivwa to high speed
response domnnd Ceta seovidition W¢L,JLnltiiﬂinéor channels.
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The IBM 360 Model S0 which we arc using - &5 the main conpubter has been
chosen with a configuration that \j1J support this type of multﬁplc user
sctivity. Its main (core) memory size is one million byles or characters,
or 250,000 vwords or velues. Tne backup storage is on I pile ?(lc, which
stores date on strips of magoetic tape, 2000 of them, wvhich are &ll in-
leldu&lly rebrievable within 0.6 seconds. It has a total capacity of %oo
million bybes. The subsidiary computer is an IBd 1800 process

control computer, connected via & specisl direct channel to the main com-
puter.

Results may be llSued on the systvem printer, of course, but the emphasis
will be on typing oul the results on the typewriters in the laboratories.

Data may also be returned in analog or digital form via the 1800 at rates
comparable to those of the inpul capability; generally within & few seconds
after the results have been produced inside the Model 50, The digital lines
may be used to drive plotters producing graphical summazries of the experi-
ments. Display equipment of various types can be installed in the labore-
torics end be driven from the enalog or digitel 1800 outputs.

The small computers cen &lso be used to distribute oubtput vie their type-
writer, display tubes and plotters, or they may use the results to subto-
natica 1]y control the continuation of the experiments.

It is quite obvious that & system of the described scope is not supported
by eny corpuber manufacturer. We have fherefore desipgned eand written =
simple bul complete support packege including en intevactive compiler, &
supervisory svstﬂm, input-output procedures and dete acquisition end dis-
trivution rovtines. The system desiga is such that continucus guidence is
proviaxd to the user via the typewriter (sce ACME note RC-) and appendix
RU-1).

To make such e&n approach al all economically possible, we arc prograrnming
using an TRM compiler (FORIRAN H) to allow us to write the system within
the allotted time span. This should also make it possible to later sharc
the results of our software development work with others. The lenguage
that our system will conpile and which we hope will be saccepteble to owr
non-computer specialist vsers is & subset of Pie1l, & FORTRAN like proce-
dural langusge, defined by IBM for use on 360 systems. Thus we cupect that
procedures checked and proven on our interactive compiler can be filed and
used on our and other computer libreries under stendard systems (see
ACHE note on PL-1: PL-1).

The dnput-ovtpot sy stem will include file ha ndling end retrieval faclili-
ties whore oll date filed will be eutometically lebelled with )l perti-
nent information o opbimize the vsefulness of the collected LnLO“A Llon.
Ko elsborebe balfering proceduvres will be used to ninimize & user's intge
tive ting; " whe tine thot he cannot use Tor corputetion will be

A cd over to e next veer in tho qQuouna,.
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Since for some experiments the system
we will have to limilt the number of theose us
atltenpt to wtilize every avail weer cycle Tor this
resvlt dn system coverloading and idlure.  Hogever, & munbor of veors with
non-critical problens, roubine processing or infTormalion retricvel cen
balance the system Lo achieve reasonasble total uvbilization, and we plan
also to provide facili

recaction time will be quite critical,
afs sers i & glven period. An
work can only

vy

itics for this type of use en soon e the wmorve cribi
cal uscs are subisficd. ’

The project currertly uses several diflerent compubters around Stenford to
check oulb parts of the system and is preparing to do & simulation study of
the queuing elgorithn. A small technical greoup is dbuilding prototype inter-
connection equipnent for the various data interfaces.

The planning work was sponsorced by a Josiah Macy Foundation plenning grant and
further funding has been granted fron NIH end Macy Poundetion. Much credit for ideos
and proccdures goes Lo other computer instellations end other peopl: ,

nocably projecty MAC ol M,I.T., MEDLAB et the Latter-Day Saints Hospitol in

Salt I=ke City, the Universily of California at Berkeley Coaputation Centor

end ARDA project, U.C. San Francisco medicel school, U.C.L.A. Hezlth

Sciences, etc., end of course the Coaputetion Cenbir and tha (¢ hew
Science Depertwent of Stenford itseld.




