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Stanford University Grant No. FR 00511-02
Advanced Computer Sor Medical Research Section I-A

General Descripticns of Resource Operations

This report covers the period from June 1, 1967, the date of the preceding
report, to April 俉O, 1968. The past year has seen the development of the
ACME system from 2 vrimitive calculator system to one of the most powerful
timesharing systers operating today.

During this second year there was no change in the organizational status
of the resource. The entire ACME Facility operates eas one of the Stanford
Computation Center facilities and received administrative assistance and
technical information through SCC's central offices. ACME is housed in
the medical school, however, and operates on an indevendent budget, and
its professional staff is solely responsible to the medical school and
the needs of medical researchers, as represented by the Medical Computer
Committee.

Development of Service Facilities

The initial services ACME provided were miscellaneous batch-type operations
while the system was being developed. In May 1967, ACME had started providing
calculating services at remote terminals. In July programs could be saved
in ACME files and kept available for later use. In August single user data
acquisition into the system was provided while other users were calculating.
The ACME display was used for the first user project in September. In
October small computers could be serviced by the ACME system; and since
November, data storage is provided in ACME, In February the system started
providing data acquisition service for multiple users. Facilities for
reading cards into the system also became available in February.

Current Status of Facilities

The size and complexity of programs that ACME can handle has increased
Steadily so that a number of programs currently in use at ACME are larger
than could be handled in 7090-size equipment. Since no timesharing alterna-
tives of similar scope exist yet at Stanford, which was one of the expecta-
tions when the provosal for the ACME system was made Originally, the system
services a larger cuantity of statistical and data manipulation needs than
was originally expected. This has slowed down the development of ACME's
capabilities for reeltime data acquisition and control.

Currently, the system has the capability to handle up to 30 users operating
simultaneously. Of these, up to four can use the data acquisition facilities
provided by the time-shared 1800. These four share 12 data channels and
an aggregate data rate of up to 6000 samples per second. In addition, four
data channels are available for high-speed transmission to or from instruments
to the 360 processor. However, new high speed applications are still
scheduled outside of normal operating hours until they have proven that they
do not introduce errors or problems in the overall system. Small computers
can be serviced routinely and four of these we connected to ACME,



+
Future Development Needs

Only two major additions are contemplated to the basic timesharing system:

the implemention of external subroutines and prevision for double precision

arithmetic. The realtime aspects of the system will require further develop-

ment since they are lagging very much behind current demands.

The other issue is system reliability. Even

 

ugZn the numb systemer of

☜or batch operating systems

i

a

-☜y and the failure ratea single failure is felt by many users immed

LU OC TOLSrshas to be an order of magnitudeLess -t

Development of the real-time facilities need inuing effort. Both the

number of simultaneous users and lines, ageregs data rates, and system

response times are less than the demand put on tne system by the medical

school. Within the current hardware* we hope to te able to handle ?2 users

sharing a 20-ke aggregate rate on the 1800--as well as allow slow-rate

collection of data over 24 hours periods.

 

Development of Usage of the System

We began collecting usage records in September 1967. The table below shows

a steady increase of usage over the period of overation. The exceptions in

December and January/February are due to major croblems that we experienced,

mainly with the IBM data cell, which has now been replaced. The detailed
accounting covers only actual accounting records, beginning in October when

our summary accounting procedure came into operation.

 
o 0)

On the detailed usage listing there is an entry for MISC. USERS (no files).

This is the total for the many small occasional users--mainly students--who

do not keep permanent records in ACME, Neitner does ACME keep permanent

individual records of their usage.

We have designed our system so that no record is produced when 2 user's run

is terminated due to system failure. In an on-line system this does not mean

that all the time is wasted.



SUMMARY OF USAGE DEVELOPMENT

 

 

Month and Days Daily Account Account Estimated Usage
Scheduled Records Days based on 30 days
service Missing

Console☂ Page Console Page
Hours Minutes Hours Minutes

Sept 1 to 40 13-1800 78% 220,376 783 220,000

Oct 1 to 41 11-1800 766 260 , 283 766 260, 000

Nov 1 to 40 7-14.30
1800-2200 983 553,936 7% 12°27 460,000

Dec 1 to 41 7-14.40
1800-2200 705 eg7 432k 705 247 , 000

Jan 1 to 20 7-14.30
1800-2200 918 403,649 1377 606,000

Jan 21 to Feb 20 7-15.30
18, 40-2200 1056 431,649 6* 1267 518,000

Feb 21 to Mar 20 - F-15.40

18.30-2200 1966 826,350 1966 826,000

Mar 20 to Apr 20 7-15.20
18.30-2200 1274 639,826 10* 1911 960, 000

 

* Our usage record system uses IBM's operating system files for its record-keepingfunctions. Unfortunately, there is an error in this system which has caused us toloseour accounting records three times. A fix is promised by IBM by June, therefore tabulatedusage figures in the estimate columns above compensate for the lost days ♥2



Current Problems

Now that the ACM® system has developed to a desirable level for the users,

reliability becomes of prime concern.

Hardware

Hardware reliability is largely out of ACME control. The ACME staff is

trying to develop a better understanding with IBM of the needs posed by real-

time operations. A major source of unreliability, the data cell, has been

replaced. Higher data acquisition rates, however, are still prone to induce

failures in the central processor.

software

Software reliability, on the other hand, is under ACME control. The staff
continues to redesign some system areas that are prone to failure. In
addition, the rate of change in our basic system software is slowing down
considerably, with resultant positive effects.

Failsoft

In addition, work has been going on and is expected to continue to minimize
the effects of both hardware and software failures. Part. of the effort
is in obtaining control from IBM code when a failure is signalled, and
limiting the interruption to one user. Another part consists of utility
programs that repair files and programs when a failure has been serious.

Presentations

Even though the ACME project has been productive less than a year, its

existence and design are becoming well known.

The ACME project is described in an IBM-distributed film on data acquisition.

This film is also scheduled for showing on the educational television net-

work. Another film was made at ACME and shown in Washington for the benefit

of IBM salesmen.

ACME will also be on NBC nationwide television May 2lkth as part of a Frank

McGee program on the future of medicine.

Presentations describing the system have been made at:

IBM customer executive class, San Jose, October 6, 1967 (G. Breitbard).

Katholischore Unversteit, Nymegen, Holland, November 6, 1967.

California Nurses Association, Sacramento, California, November 19, 1967.

Cornell Medical School, New York, January 25, 1968.
IBM Computer Center directors☂ executive class, Poughkeepsie, New York,

January 26, 1968.
SHARE PL/I Committee, Houston, Texas, March 1968.
Johns Hopkins University, Baltimore, Maryland, May 3, 19

Johns Hopkins Hospital, Baltimore, Maryland, Mey 3, 1968

68.
ar .

Brooklyn Polytechnic Institute, New York, May 7, 1968.



ACMK has received many visitors from Many parts of the United States and from
outside of the United States. There are currently 253 ACME Notes documenting
the system. Our resuler mailing list includes 132 addresses in the Stanford
community and 32 addresses outside. The PL/ACME user's manual has gone through
two major revisions since August 1967; there are approximately 400 copies in
use,

   

Courses

During the year, about 300 medical school Facuity, staff, residents, and
Students attended the three-session ACME ccurse. About 50 percent of these
now use ACME at least occasionally.
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SUMMARY OF RESOURCE USAGE

The material for this section is present=i in two forms in che following= Oo

pages. elhe first presentation is ca zrintout as rescurce utilization  
is reporteé by ACME on a monthly besis. c

t=ils presentation is then expanded

to include tne coding needed for NIH tc rrelare its statistical report.

As explained in Section I-A, all utiliescice-ed

October, 1967.

J n H
y

oO by ct r
y e period beginning



Naarcategory? ACHE STZ
Name Department

c
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project

BRELTBARD,G ACME ACME

CLASS_,C_. ACME /ACME
CROUSE, LL. ACME /CATH_LAB

CUMMINS, D ACME /DOMESTIC
DREW ,D. ACME /STAT2I
FEINBERG, DA ACME ACME
FLEXER, R_ ACME /1TYV
GILMAN, J ACME /ACME
GERAROI,S. ACME /ACME
HUNDLEY, LL ACME /ACHE
IBM ENGINEERS ACHE /TERMDIAG
KORTZEBORN,B ACME /DISASTER
LIERE,R. ACME /ACHME
MATOUS,J_ ACME /GET
MEEKJ. ACME /REST
MILLER, JU. ACME /pie
MILLER, J ACME /pie
MOORE_,M_ ACME /stet
NELSON,G_ ACHE /ACME
OSBORNE,D ACM {TECH

PATELA. ACHE /ACME
PLASCH, G_ ACM /ACME
PUBLIC PROGRAMS ACME /ACME
RIEMAN,J_ ACME /VAT
SANDERS, WJ ACME /asdfg
SANDERS,G ACME /CONSULT
SCHACH, ©. ACHE /MEDCOMP
SCHACH, E ACME /MEDCOMP
SHIH» 1) ACME {STAT
WIEDERHOLD,V ACME /Instruct
WIEDERHOLD,G ACME /test
WIEDERHOLD,G ACME /CSMpP
WIEDERHOLD, V ACKME /CLASS
WEEDERHOLD,G ACKE /demo
WIEDERHOLD, V_ ACME

total

=" hours ' ,s 1160.62 22!

/Manual
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category#?7 MEDICAL SCHOOL?
Name Departrmene project

ADLER, S_. GENETICS /SE TAL
ARORON7L PHARMACOLOGY  LCELL
BARLOW, FH PATHOLOGY /EMISSTON
BASSET. RL GENETICS /CENSUS
BASSET,RL GENETICS  /CEHSUS
Aaies ANESTHESIA  / SHUNT
BAYLEY, BIOCHEMISTRY  / FLU
BEATRICE,TES PATHOLOGY / LASER
BEERNINK, KD FLEISCHMANN  /HANNA
BELLVILLE, E ANESTHESIA FOROBADTE
BELLVILLE,E ANESTHESIA /PROBABI
BELLVILLE,E. ANESTHESIA /PROB
BODMER,W_ GENETICS /POPGEN
BOLTON,G_ ANESTHESIA /SCOPE
BOLTON,G_ ANESTHESIA /SCOPE
BRAST_.N_ MED /CATALOG
BRAST_,N_ PSYCHIATRY /RODENTS
BRITT_,R_ NEUROLOGY /STARR
BROWN_,BN MED /PROTEIN

BROWN_,L_ PHARMACOLOGY /ASSAY
BROWNE MEDICINE /MED_DATA
BROWN, BN MED / PROTEIN

BRODY_,B_. NEUROLOGY /FLYHIGH
BUNNENBURG,E CHEMISTRY /CHEM
BUTLER, E__ UROLOGY /UROLOGY
CANH_.,H.. PEDIATRICS /GQUAT
CASTELANO,R_. RADIOLOGY /SCHEDULE
CAVE__,P_. ANESTHESIA /ventl
COLLINS, «&_ BIOCHEMISTRY /ATCase
CONSTANTINO,C UROLOGY /AD
DOERING, CH PSYCHIATRY /1SORATIO
DOERING,CH PSYCHIATRY /DESMOLAS
DONG.,E_ SURGERY /DATA
DONG_,E._ SURGERY /MARG1
DONG,&. SURGERY /heart
DUFFIE,A_ CHEMISTRY /CHE}
DURBRIDGE,T PATHOLOGY /DEADMAN
EDWARD,D_. PSYCHIATRY /STRESS
ENGLUND, P_ ANESTHESIA /ENZYME
ENLANDER,D PATHOLOGY /cases
FJELDBO,W UROLOGY /CHEM
FOLK,B_ BIOCHEMISTRY /GRS
FORREST,W VA /ANALGESI
GERSCH,W_ NEUROLOGY /SYNTHES!I
GLEASON,C NEUROLOGY /CORTMEAS
GODWIN,D. RADIOLOGY /ADRENAL
GOLDSTEIN,A PHARMACOLOGY /PHAT
GOLDSTEIN, DB PHARMACOLOGY /BARB

GOLDSTEIN,A PHARMACOLOGY /APH

HAHM.,G_ RADIOLOGY /RADIATE
HAKCE, AU PHARMACOLOGY MENOTAUR
HARRIS,DU PEDIATRICS /EPIGENET
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L796 § 239,99
2322 $ 116.20
951 § L755



Name Department project

HAUSAMEN,T MEDICINES  /STAT

HELLERSTEIN,D_ GENETICS /ELECTRO'I
HERZENBERG, LL GENETICS /P1GGY
HERZENBERG, LEGENETICS /LAS
HILLUC BEOCHEMISTRY /MISSENS!
HILFEOG FL VA Le!ACKSOR
HUFFurd GENEVICS PREPRINT
HYANG.aU. GENETICS /GENLIBI
HWANG,J_ GENETICS THK IRSCH
HWANG/JGENETICS /CROUT
JONESDL BIOCHEMISTRY  /FLU
KADIS_,LL. ANESTHESIA / INDIRECT
KAKTHANA,R_. PSYCHIATR JANOVAL
KAPLAN, BL) PSYCHIATRY  /PSYCHOPH
KAPLAN, HP NUCLEAR /BLDVOL]
KESSLER, §
KOUNTZ,S__
KRAEMER, H

PSYCHIATRY /MATSPEED
SURGERY  /TRANSPLA
PSYCHIATRY /PSYSTAT

KRISS_,J__ NUCLEAR /ASSAY
KRISS_,J_ NUCLEAR /ASSAY
LEDERBERG, J Generics / TESTS
LEDERBERG, J_. GENETICS /MEMOPAD
LEDERBERG, J☝ GENETICS /DENDRAL
LEFBOWITZ,U PHARMCOLOGY /M
LIEBES,S_ GENETICS /MS
LUETSCHER, J MEDICINE /Blood
LUMB__,Jd_ MICROBIOLGGY /C_TUM
LUTZKER,M_ RADIO /TORY
MACPHERSON,L

=

/META
MAFELY,R. MEDICINE /俉02
MCPHIE,P_. BIOCHEMISTRY
MESEL_,E_ PEDIATRICS
MESEL_,E_ PEDIATRICS
MESEL_,E_ PEDIATRICS
MESEL_,E_ PEDIATRICS

E
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/ RNASE

/DOGLAB

/VSD
/WER

/TV
MESEL_,E_ PEDIATIRICS /carcat
MEYER_,S. MED /DOSE1

MILLER,R_ BIOCHEMISTRY
MISC.USERS (no files) #
MORRIS,M_ GENETICS MESC
MORRIS,S_ GENETICS /EXPTE
NALLtn DERMATOLOGY /PSORIASI
NELSEN,T_ SURGERY /GASTRIC
NYE ,W_ MICROBIOLOGY /STRUCTUR
NYEWi MED /STUDENT

PEARSON,M BICCHEMISTRY

PETRALLI,J INFECTIOUS

PORTER, Ru BIOCHEMISTRY
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Name Department project runs minutes pageminutes Equiv. cost

ROSSR CHEMISTRY  /CHEM 7 2 5 8 0,25
ROSENTHAL, W. AUDIOLOGY /RESEARCH hil 662 2329 § 116.65
ROSAN_,R_. PATHOLOGY /OXYCEL Lb L835 2196 § 109,80
ROTH___,WL. PSYCHIATRY /COMP 63 1Gi3 BLOGS § 324,75
SAUNDERS, AM PATHOLOGY /MASTCELL 194 6162 25456 $ 1272.80
SCHNEIDERNAN, L MEDICINE /PATCHART 13 1h6 521 5S 26.05
SCUDO_,F._. GENETICS /MIGRA 27 2117 14655 § 732.75
SHEFFLER, TE BIOCHEMISTRY /OLIGOMER Lg 1593 8420 § £21.00
SUELVERMAN,L PATHOLOGY /QUEM 53 1792 7281 =5 364 05
SILVERS|A_ LIPID /PAT_DATA 31h &798 41522 $ 2076.10
SMALLWOOD,R MEDICAL /MEDIPLAN Lok 9O15 1018649 § 5092 45
STARK__,L_ PEYSIOLOGY /COMPUP 14 103 BuL7 $ 17.35
STENSON,B CARDIOLOGY /CATH_.LAB 302 VH217 233455 $ 11672.6h
STILLMAN,R PHYCHOLOGY /PSYGAME 61 1683 6541 $ 327.05
STRICK,R_ MEDICINE /GASTRIC 81 1485 5969 $ 298.45
STRYER,L_ BIOCHEMISTRY  /NANOS 20 471 2957 $ 147.85
STUEDEMAN,D GENETICS /ADMIN 34 1231 5264 § 263.20
THATHACHARI, YT DERMATOLOGY /DOPA 52 1130 60h § 230.20
TUCKER,RB GENETICS /MS 92 3009 Lhhug § 722.45
UPSHER,M_ UROLOGY /DOCALL 7 2h 125 § 6.25
VONDER,J_. ANESTHESIA /chuckl Lt 88 32h $ 16.20
VONDER, J. ANESTHESIA /johni 72 2412 20672 § 1633.69
VONDER,J_ ANESTHESIA /larryl 235 95353 79932 § 3996.60
VONDER, JANESTHESIA /cardio 11 42 133 8 6.65
WARRICK,G V /STEROID 26 Log 1604 § 80,15
WEISSMAN, | RADIOLOGY /THYMUS 18 246 9Oh6 $ 47,30
WHITCHER,C GENETICS /spetrrn 10 23 107 § 5.35
WONG,F_. RADIOLOGY /PLAN 63 1782 17651 § 882.55
ZAJAC_,F_. NEUROLOGY /FLYHIGH li 183 632 § 31,60

total 10512 345592 2504269 $ 125211.56

=" hours ' ,s 5759.86 -=' pagehours ' ,= 41737.8 ;
averages per user 79 2598 18829 § OL1 44

© 14k: PAUSE AT LINE 26.800
RUN! ?G
?logoff!
USER G_Miederhold_ss, PROUECT test FROM aZbQ (LINE 5)
TIME ON WAS 21:03, TIME OFF IS 21:50, 506 PAGESMINUTES WERE USE
LOGOFF COMPLETED ON 4/27/68



category=?' OTHER MEDICAL USERS!
Name Department project runs minutes pageminutes

HARDYCK,C PSYCH /EMG 20 2
UNIVERSITY 0: CALIFORNIA, BERKELEY

w
y109 27262 $

total 30 2509 27262 S

=' hours |! J h8.4833  ,58!' pagehours ' ,» bSE 366 ;
averages per user 0 12 113° $

O Jhb: PAUSE AT LINE 26.800
RUN! ?

Faulv. cost

1563.10

J 5

A
n

63.10

5.68



category=

Name

☜CAMPUS USERS!
Department project runs

BERNS_, RI CAMPUS /ASLIBERN 13

HARBAUGH, JW GEOLOGY Gic ouneoL 75
JUROW, J. SLA /ASOLPREL 275

LEPPERT,G MECHANICAL /ASOSLAS Lh

LIKENESS, B AERO /ASGSAERO Ah

ahowe AERO /ASIS5 Zi

RABINGWITZ,ML SLAC /ASOLPHEL 16

total bis

=" hours ' ,5 238.850 2=! pagehours
averages per user 1

@ Jbh: PAUSE AT LINE 26,800
RUN! ?

category=#?' STANFORD COMPUTATION CENTER!
Name Department project runs

LIEBERMAN, M__ CAMPUS /TOSEAMRE 7
MOSES,L_ STATISTICS /DEVELOPE 171

total 178

=' hours ' ,s# 90.2533 ,=' pagehours
averages per user 0

© 144: PAUSE AT LINE 26,800
RUN! ?

Graivs ie.

section T-5

minutes paseminutes Equiv. cost:

241; Lhe7 § 74,35
5355 hEO1G § 2250.50
7556 SUSE2 §$ 171&.10
b3& 1660 $ 9% 00
202 1769 § 69,85
685 5558 § 177.90

65 212 $ 10,60

Lo331 68278 § Ub13.89

oF 1h71.30 7
59 367 $

minutes pageminutes Equiv. cost

hy 12 5s 0,60
5410 32730 $ 1636,50

Shab 32742 $ 1637.10

,= 545.700 3

22 136 § 6.82

Lh
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