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The ACME computer system at the Stanfoid Medical Schocol is designed %o
rrovide powverful computing to research leboratorics in the Medicel School.
The type of computation service planned is regular batch processing (mainly
at night) end resl time interoctive copability for on line experiments.

The remadnder of this deseription will concern itself with the

P

dmplementetion of this lobbor focility.

noovGer Lo accormodate &)l the laboretories in the Medical School with
their widely verying dats rates, the system is designed to share the aveile
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eble computer tine. Tho emouud of tinme ellotted o & user, hovever, is nob
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one fixed uwnit pee period, i.e. 200 ms everv 10 seconds, bub ther the
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time required by hin to scquire ond process one date point.
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The date can be obteinced in e nweber of different woys (sec eppenaix
CN-2, &0

Date nay ve typed on & typowriter stebicn. ALL textunl and progrewaming
informetion is eatered this way.

Slow to modiws speed (vp to 1000 samples/sccond) anslog signoals can be
entered vie & subsidiary couputer which can either scan input voltage
at the 1000/second rate or respond to seperate interrupt signnls given by
“the experinent or experimenter. The precision of the conversion cen be
vp to 14 bits (.029) precise. Tnis camputer will convert, reformat end
preprocess these deto end then transmit 4hem to the main compulbor.

Digital dinput vp to 16 bils wide can be hondled in o nannere sinil
aneloy inpub with the subsidiary compuser, in crder to serve use:
have their ouvn digitiving cquipment or whose e
digitel cutpw
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7ilh ueh higher vebe demands especlally those that
computers instalied, will be able to connect circctly
vit & high speed (vp to 125,000 seuples per second)
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The IBM 360 Model 50 which we arc wsing - &s the main conpuber has been
chosen with a configuration that will support this type of mulbiple user
activity. Its main (core) memory size is one million byles or chavecters,
or 250,000 vords or velues. Tne backup storage is on TRY ple file, which
stores date on strips of magnetic tapz, 2000 of them, which are all in-
dividually retrievable within 0.6 seconds. It has a total capacity of 4§00
million bytes. The subsidiary compuber is an IE 1800 process

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

Results may be listed on the system printer, of course, but the emphasis
will be on typing out the results on the typewriters in the laboratories..

Data may also be relurned in analog or digital form via the 1800 at rates
compareble to those of the input capability; generally within & few seconds
after the results have been produced inside the Model 50. The digital lines
nmay be used to drive plotters producing graphical surmzries of the experi-~
ments. Display equipment of various types can be installed in the leboroe
torics end be driven from the enalog or digital 1800 outputs.

The small computers cen elso be used to distribute oubput via their type—
writer, display tubes and plotters, or they may use the resulis to suvo-
matically control the continuation of’ the experiments.

It is quite obvious that & system of the described scope 1s not supported
by any computer manufactvrer. We have therefore designed and written o
simple bult complete support packege including en interacbive compiler, &
Supervisory systen, input-ovtput procedures and deta acquisition end dis-
trivution routines. The system design is such thet continuous guidance is
prov;ded to the user via the typewriter (sce ACME note RC-1. and appendiy
RU-1).

To make such en approach &t all economically possible, we arc programming
using an IRM compiler (FORIRAN H) to allov us to write the system within
the allotted time span.  This should also make it possible to later share
the results of our software development work with others. The lenpuage
that our system will compile and which we hope will be acceptable to owr
non-computer specialist vsers is o subset of PI~1, & FORTRAN like proce-
dural langusge, defincd by IBM for use on 360 systems. Thus we expect that
procedures checked and proven on our interactive compiler can be filed and
used on our and other computer Libreries under standerd systems (see

ACME note on PI-1: PL-1).

The dinput-ouvtput systom will include Tile handling end retrieval facili-
ties where ell ants filed will bo ewtomatically lebelled with sl pexrti-
nent infornation to optimize the usefulness of the coliected informetion.
Ko eloborebo balfering procedures will be vsed to ninim & user's innc.e
tive tine; - the tiwe thet he cannob use Tor Cox Zion will be
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terned ovew o tho nent voer in the quene,
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Since for some experiments the syslemn reaction {ime will te quite eritical,
we will have to limit the number of thes iu o ogiven period., An
atltenpt to utilize every avoileble comiu e cycle Tor this work can only
reselt dn systom cverloading and fad cr, & mmuce of uvsors with
non-critical problens, rowbine processing or informalion rebtricvael coan
balance the system to achieve reasonable total wiilization, and we plan
lities for this type of wse oo soon e the more ¢riltie
ed,
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The project currertly uses several different compuvers around Stenford Lo

check oul parts of the system and is prevaring to do a simulation study of
P &

the quewing elgorithu. A small technical geoup is building prototype intere

conmnection equipment for the various datba interfaces.,

The planning work was sponsorced by a Josish Macy Foundsbion pleanning grent and
further funding hes been granted fron NI and Macy Poundebion. Much credit Tor idecs
and procedures gocs to obher compuber instellations end other peopl.

notably projeet MAC at M.I.7., MEDLALB at the Latter-Day Saints Hospitoal in

Salt I=Xe City, the University of California at Berkeley Coapuletion Center

and ARPA project, U.C. San Froncisco medicol school, U.C.L.A. Hes
Sciences, etc., end of course the Computetion Centiér and the Couy
Science Depertucat of StenTord itsels.




