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Stenford University Grant o, FR Q0311-02
Advanced Computer for Medical Research Section I-A

Genersl Descripticns of Resource Operations

This report covers the period from June 1, 1987, the date of the preceding
report, to April 22, 1968. The past year has seen the development of the
ACME system from =z 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 orerates as 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 mediczl ressarchers, 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 accguisition service for multiple users. Facilities for

reading cards intc the system also became avallable 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 handliad 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 resltime data accuisition 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 zvaillable for high-speed transmission to or from instruments
to the 360 processor. However, new high speed applications are still
scheduled oubtside cof 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 thz basic timesharing system:
the implemention of external subroutines and provision Tor double precision
arithmetic. The realtime aspects of the system wi1ll require further develop-
ment since they are lagging very much behind rent demangds.

The other issue is system reliagbility. BBven thouzh the number of system
failures we experiencs ere less than. is typiczi Tor batch ope: atlnc systems
a single failure is felt by many users immeTla,‘_J and the failure rate

] ¢

has to be an order of magnitude less tu oe tolsrable.
Development of the real-time facilities need cinuing effort, Both the
number of simultaneous users and lines, ag data rates, and system
response times are less than the demand put on tThe system by the medical
school. Within the current hardware® we hope tc te able to handle T2 users
sharing a 20-kc aggregate rate on the 1800--as w211l as allow slow-rate
collection of data over 2L hours periods.

Development of Usage of the System

We began collecting usage records in September 1357. The table below shows
a steady increase of usage over the period of orvesration. The exceptions in
December and January/Feoruary are due to major troblems that we experienced,
mainly with the IBM data cell, which has now besn replaced. The detailed
accounting covers only actual accounting records, beginning in October when
our summary accounting procedure came into operztion.

On the detailed usage listing there is an entry Tor MISC. USERS (no files).
This is the total for the many small occasiornal -isers--mainly students--who
do not keep permanent records in ACME. WNeither does ACME keep permanent
individual records of their usage. '

We have designed our system so that no record is produced when & 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 Ceonsole Page
Hours Minutes Hours Minutes
Sept 1 to 30 11-1800 783 220,376 783 220,000
Oct 1 to 31 11-1800 766 260,283 766 260,000
Nov 1 to 30 7-14.30
1800-2200 983 %53%,935 T¥ 1227 460,000
Dec 1 to 31 7-1k.%0
1800-2200 705 297,324 705 247,000
Jan 1 to 20 7-14.30
1800-2200 918 Lo3,6L9 1377 606,000
Jan 21 to Feb 20 7-15.30
18.30-2200 1056 Lz1,640 6% 1267 518,000
Feb 21 to Mar 20 . 7-15.30
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 IEM's overating system files for its record-keepine
functions. Unfortunately, there is an error in this system which has caused usitou]oso

our accounting records three times. A fix is promised by IBM by June, therefore taﬁulgtﬂd
usaze figures in the estimate columns above coempensate for the lost days -

>



Current Problems

Now that the ACME system has developed to a desirable level for the users,
reliability becomes of prime concern.

Hardware

Hardware reliability is largely oul of ACME control. The ACME staff is
trying to develop a better understarding 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 Msy 2Lth 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, 1367.

California Nurses Asscciation, 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 PI/I Committee, Houston, Texas, March 1948,

Johns Hopkins University, Baltimore, Maryland, May 3, 19

Johns Hopkins Hospital, Baltimore, Maryland, Mzy 3, 1958

£8.
ar .
Brooklyn Polytechnic Institute, New York, May 7, 1968.



ACME 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 re zr mailing list includes 132 addresseg in the Stantord
community and 32 =2ddresses outside, The PL/A‘ME user's manual has gone throuch
two major revisions sin are approximately 300 copies in
use.

Courses

During the year, zbout 300 medical scheol faculty, staff, residents, and
students attended the three-session ACME ccurss., About 50 percent of these
now use ACME at lsast occasionally.
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Section I-B

SUMMARY OF RESOU-IT T2 0L

The material for this section is present=z: Z»n two forms ir he following

“zr zrintout as rescurce ulilization

=

pages. he First presentation is co

is reported by ACHE on & monthly basis. Thiz preseatation s then expanded

to include the coding needed Tor NIH tc

statistical report.
As explein in Section I-A, all utilic:zicx is for the period beginning

ed
October, 1967.



category=7? ACHE STAEF?

Name Department project runs
BREITBARD,G ACHME  /JACHME 166
CLASS_,C_ ACME JACHE 2506
CROUSE,l_ ACME /CATH _LAB 137
CUMMINS,D ACWE  /DOMESTIC 20%
DREW _ ,D__ ACME /STATZ21 9
FEINBERG,DA ACME  /JACME 195
FLEXER,R_ ACHE /7V 31
Gl LMAN,J_ ACIME  /JACHE 8
GIRARDT,S__ ACME  JACHE GL
HUNDLEY ,L__ ACME  JACHE _ €9
[BM ENGINEERS ACHE /TERMDIAG 269
KORTZEBORN, B ACME /DISASTER 22
LIERE__,R_ ACME /ACHE 72
MATOUS,J_ ACME  [/GET 5%
MEEK___,J__ ACME /REST g3
MILLER, J_. ACME /pie 95
MILLER,d_ ACME /pie 1L
MOORE__,M__ ACME /stat 157
NELSON,G__ ACHL /ACHE 72
OSBORNE,D ACH /TECH 50
PATEL_,A__ ACME /ACME 50
PLASCH,G__ ACM /ACME g5
PUBLIC PROGRAMS ACME /ACME 63
RIEMAN,J_ ACME /VAT 103
SANDERS,VWJ ACME /asdfg pRIR
SANDERS,G ACME /CONSULT 6u
QCH/Ch,LN ACHME  /JMEDCOMP 9
SCHACH,E__ ACME /MEDCOMP 2306
SHlem,TM‘ACME /STAT 13
WIEDERHOLD,V ACHME /lInstruct 8
WIEDERHOLD,G ACME /test 190
WIEDERHOLD,G ACME /CSMP 3
WiEDERHOLD,V ACME  /JCLASS g5
WIEDERHOLD,G ACME /demo 23
WIEDERHOLD,V_ ACME /Manual 26
total 3186

«' hours ' ,= 1160.62 ,=! pagehours
averages per user 13
O 1LL: PAUSE AT LINE 26.800
RUNE?

Comey e T
Crant Mo,

Sceetion I~

minutes pageminu
3268 20603
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54572 58652
L58L 255772
15 60
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1L99 5500
97 374
Lo1v 3h%99
18L3 L3010
345 1380
410 1384
3u43 13178
654 2708
18LL 8343
7016 L2137
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Crant Yo. IR 005il-u?

Section I-B

category=?TMEDICAL SCUC“"
Name Departmean project runs minutes pageminutes Equiv,., cost

ADLER ,S_ GENETICS  /SERANAL 9 15 59§ 2.45
ARORO, L PHARMACOLOGY /LCELL 53 1207 6L30 § 327,50
BARLOYW, IH PATHOLOGY /EMISSION 51 1197 5870 § 283,50
BASSEF RL GENETICS /CENSUS 11 30%9 50019 ¢ 1500,95
BASSET,RL GENETICS /CENSUS 7 91 177 % 8.55
BAYER%,A ANESTHESTA  /SHUNT 13 15 726 % 36,70
BAYLEY,P_ BIOCHEMISTRY /FLU 3G 120 5949 ¢ 207,15
B[AIRICE £S PATHOLOCY  /LASER 107 2567 13875 ¢ 69%.75
BEERNINK, KD FLEISCHUANN  /HANNA 20 1810 612 % 30,60
BELLVILLE,E ANESTHESIA /RESPIRAT 11 330 1667 83.05
BELLVILLE,E AMESTHESIA /PROBADIL 77 951 3437 6 171.55
BELLVILLE,F_ ANESTHESIA /PROB 28 525 2370 $ 118.50
BODMER,W_ GENETICS /POPGEN 137 5699 31552 §  1577.60
BOLTON,G_ ANESTHESIA /SCOPE 25 287 993 49,65
BOLTON,G_ ANESTHESIA /SCOPE 22 2G0 10677 & 5% .85
BRAST ,N_ MED /CATALOG 32 13111 6550 ¢ 327,50
BRAST_,N_ PSYCHIATRY /RODENTS 288 905% 6661L &  3330,70
BRITT_,R_ NEUROLOGY /STARR 109 31,61 31086 §  155L.30
BROWH_, B8N MED /PROTEIN ) 1975 16115 ¢ 805,75
BROWN_, L PHARMACOLOGY /ASSAY 10 56 16L $ 8.20
BROWN_,E_ MEDICINE /MED_DATA 62 1405 8516 ¢ 125,80
BROWN, BN MED /PROTEIN 7 1 T 0.20
BRODY_,B_ NEUROLOGY /FLYHIGH 51 20718 7619 $ 380.95
BUNNENBURG,E CHEMISTRY /CHEM 25 961 7265 $ 363,25
BUTLER,E_ UROLOGY /UROLOGY 199 6242 39779 ¢ 1988,95
CANMN__ ,H_ PEDIATRICS /GUAT 257 16242 1LL9G5 & 72L9G.75
CASTELANO,R_ RADIOLOGY /SCHEDULE 8 128 1146 ¢ 57.30
CAVE__,P_ ANESTHESIA /ventl 25 610 2412 120.60
COLLINS,K_ BIOCHEMISTRY /ATCasc 96 3675 32670 ¢ 1633.50
CONSTANTINO,C UROLOGY /AD 5 5 17 ¢ 0.85
DOERING,CH PSYCHIATRY /1SORATIO 14 243 888 3 L, L0
DOERING,CH PSYCHIATRY /DESMOLAS 120 526% 20648 &  1032.L0
DONG__,E_ SURGERY /DATA 6 . 287 1003 ¢ 50,15
DONG__,E_ SURGERY /MARG1 134 6963 §531L4 §  L765.70
DONG__,E_ SURGERY /heart 335L 14213 109840 §  5492,00
DUFFIE,A_ CHEMISTRY /CHE} 9 37 126 $ 6.30
DURBRIDGE,T PATHOLOGY /DEADMAN 140 3017 17393 ¢ 869.65
EDWARD,D_ PSYCHIATRY /STRESS 2L 2572 878 $ 43.90
ENGLUND, P_ ANESTHESIA /ENZYME 27 966 3865 $ 193 .25
ENLANDER,D PATHOLOGY /cases 89 388.8 14239 § 711.95
FJELDBO,W_ UROLOGY /CHEM 12 87 381 3 19.05
FOLK__ ,B_ BIOCHEMISTRY /GRS 22 920 LEL2 $ 232,10
FORREST,W VA /ANALGES! 200 8642 77645 §  3882,25
GERSCH,W__ NEUROLOGY /SYNTHES!I L5 922 10686 524,30
GLEASOM,C NEUROLOGY /CORTMEAS 31 1048 5122 § 256,10
GODWIN,D_ RADIOLOGY /ADRENAL o 2293 23562 ¢ 1173.10
GOLDSTEIN,A PHARMACCLOGY /PHAL 195 6965 43938 §  2196.90
GOLDSTEIN,DS PHARMACOLOCY /BARB 6L 1857 913h g L56.70
GOLDSTEIM,A PHARMACCLOGY  /APH 19 298 1211 ¢ 60.55
HAHM_ _,G_ RADIOLOCGY /RADIATE 26 968 5795 § 259,60
HANCE_,AJ PHARMACOLOGY  /MINOTAUR 3% 591 2322 § 116.10
HARRIS,DJ PEDIATRICS /EPIGENET 11 305 951 $ L7.55
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Section 1.5 T

Name Department project runs  minutes pagominutes Equiv. cos:
HAUSAMEN, T MEDiC!NE JSTAT 8 90635 51055 § 157.75
HELLERSTEIN,D_ GeiNETICS  /JELECTROT IS 2483 21250 % 1062 .50
HERZENBERG,LN GENETICS /PIGGY 51 2121 12655 § 6352.75
HERZENBERG, 1 GE lkltcs /LAG 25 393 1579 ¢ 75.05
HiLlL__,C_ BiCOCH! :19 2 /P ISSENSE 5 15LS 5779 § 268.95
HILF___,F VA /BLA uY 27 10572 L7055 § 235,25
HUFF _ed GER;.ILQ /REPR!NT 27 267 865 % 5,25
iuAhC oJ GENETICS  /GENLIBL 1672 3267 20079 $ 10035.95
HWANG_,J__ GENEVICS /“\IPSCh 13 251 820 ¢ 41,00
HWANG_ ,J__ GENETICS /CROUT 188 L5706 57849 1892 .45
JONES_,D_ BIOCHEMISTRY /JFLU 133 7056 57050 3 2852.50
KADIS ,L ANESTHESIA /INDIRECT 50 2381 11800 % 560.00
KAKTHANA,R_ PSYCHIATR ANMOVAL 52 994 3154 ¢ 157.70
KAPLAN, BM PSYCHIATRY /PSYCHOPH 1¢ 383 1329 $ 66.45

KAPLAN HP RUCLEAR /BLDVOL1 53 591 3206 % 160.30
KESSLER,S PSYCHIATRY /MATSPEED 14 237 1102 ¢ 55.10
KOUNTZ,S__ SURGERY /TRANSPLA 108 2750 14106 § 705.30
KRAEMER,H PSYCHIATRY /PSYSTAT 18 L25 1528 $ 76.40
KR1SS_,J__ NUCLEAR /ASSAY 51 565 2476 $ 123,8

KRISS_,J_. NUCLEAR /ASSAY L9 811 L533 § 226.65
LEDERBERG,J GENETICS /TESTS 12 358 1240 § £2.00
LEDERBERG,J_ GENETICS /MEMOPAD 185 5751 L1972 % 209¢.60
LEDERBERG,J_ GENETICS /DENDRAL 28 1006 4317 S 215.85
LETBOWITZ,U PHARMCOLOGY /M 11 228 1377 $ 68.85
LIEBES,S_ GENETICS /MS 16k blzh 55760 § 2728.00
LUETSCHER,J MEDICINE /Blood_pr 347 7650 L1535 % 2076.75
LUMB___,J_ MICROBIOLOGY /C_TUMORS 17 149 510 % 25.50
LUTZKER,M__ RADIO  /TORY , 37 1542 7588 $ 379,60
MACPHERSON, L JHAETA 32 721 3105 § 155,25
MAFFLY,R_ MEDICINE /CO2 52 2132 1700 3 735,00
MCPHIE,P_ BIOCHEMISTRY /RNASE 17 315 lieh § 58.20
MESEL_,E_ PEDIATRICS /DOGLAB 90 3665 27923 § 1396.15
MESEL_,E_ PEDIATRICS /VSD 53 Li7h 45523 § 2276.,15
MESEL_,E_ PEDIATRICS /WFR 113 7132 L9S50L $ 275,20
MESEL_,E__ PEDIATRICS /TV 6 37 137§ 6.85
MESEL_,E_ PEDIATIRICS /carcat 318 13559 186106 $ 9305,2¢
MEYER_,S__ MED /DOSE1 12 142 6Ll $ 32.05
MILLER,R_ BIOCHEMISTRY /BIOSTAT LG 1910 10657 3 532,85
MISC.USERS (no files) # ACM /SCRA 1272 27429 102039 3§ 5101,95
MORRIS,M_ GENETICS MISC 162 3010 93968 § 4L9g .40
MORRIS,S_ GENETICS JEXPTL 83 2619 12374 8 618.70
NALL ,L DERMATOLOGY /PSORIASH 5 117 439 § 21.95
NELSEN,T_ SURGEZRY /GASTRIC 33 528 1722 8 86.10
NYE___, U~ MICROBIOLOGY /STRUCTUR 150 6L13 31529 § 1576.L5
NYE___,W_ MED /STUDENT 28 930 LO13 3 200.65
PEARSON,M BICCHEMISTRY /CTCOR ) 73 252§ 12.60
PETRALLIT,J INFECTIOUS /MED_ _DATA 78 7332 L3922 § 2196.,10
PORTER,RW BIOCHEMISTRY  /JATC_KIN 129 6612 38012 3 1500.60
PRYOCR_,H_ MED  /GROWTH 15 425 1660 § 75,00
RAD rh,P~ GeEnlzTICS /SETUR 12 59 177 ¢& &.55
REAV___,AK MEDICINE /RETRIEVE 70 1280 7558 3§ 377.90
REYHOLD% Ve GENETICS  /S007 &7 L123 23650 § 1182.50



Name Department project

N

ROSS._ ,R_ CHEMISTR
ROSENTHAL,W  AUD!O!
ROSAN_,R_ PATHOLOGY
ROTH___ ¥ PSYCHIATRY
SAUNDERS, A PATHOLOGY
SCHNEIDERMAN, L MEDICINE
SCUDO__,F_ GENETICS /MIGRA
SHEFFLER, 1E BIOCHEMISTRY
STLVERMAN, L PATHOLOGY /QUEM
SILVERS|A_ LIPID /PAT_DATA
SMALLWOOD, R MEDICAL  /MEDIPLAN
STARK_,L_ PHYSICLOGY /COMPUP

/CHEM
OGY /RESEARCH
JOXYCEL
/ COi4pP
JHASTCELL
/ PATCHART

/OLIGOMER

STENSON,B CARDIOLOGY /CATH_LAB
STILLMAN,R PHYCHOLOGY /PSYGAME
STRICK,R__ MEDICINE /GASTRIC
STRYER,L_ BIOCHEMISTRY /NANOS
STUEDEMAN,D GENETICS JADMIN
THATHACHARIL , YT DERMATOLOGY /DOPA
TUCKER,RB GENETICS /MS
UPSHER,!4__ UROLOGY /DOCALL
VONDER,Jw ANESTHESIA  /chuckl
VONDER,J__ ANESTHESIA /johnl
VONDER,J_ ANESTHESIA /Jlarryl
VONDER,J__ ANESTHESIA /Jcardio
WARRICK,G V /STEROID
WEITSSMAN, I RADIOLOGY /THYMUS
WHITCHER,C GENETICS /spctrm
WONG__,F_ RADIOLOGY /PLAN
ZAJAC_,F__ NEUROLOGY /FLYHIGH
total

=!' hours ' ,= 5755.856 ,=!
averages per user

© 1uh: PAUSE AT LINE 26,800
RUN!?@

flogof{!

USER G__ _Wiederhold. , PROJECT
TIME ON WAS 21:03, TIME rF 1S 21:5

COMPLETED ON L/27/%
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Grant Iic.

Section I«

minutes pageminutes Equiv.

2 5 8

682 2529 §

L83 2196 §
1413 6L95 $
6162 25456 $ 1

166 521 %
2117 14655 ¢
1593 8420 §
1792 7281 §
€798 41522 $ 2
9015 101849 $ 5

103 347§

14217 233453 ¢ 11
1683 6541 $
1485 5969 $

L71 2957 $
1231 5264 &
1130 L6oL $
3009 149§

2h 125 ¢
88 52008
2412 20672 ¢ 1
9533 79932 § 39
L2 135§
LOS 1603 $
246 9L6 $
23 107 $
1782 17651 %
183 632 §
345592 2504269 $ 125
Vo= 41737.8 s
2598 18828 §
FROM a29 (LINE 5)
500 PAGE-MINUTES WE

cost

0,25
116,65
109,80
32L,75
272,80

26.05
7132.75
4L21.00
364,05
076.10
092,415

17.35
672,64
327.05
298 .45
147.85
263,20
230.20
722,145

6.25

16.20
033,

S6. 60

6,65

80,15

L7.30

5.35
882,55

31.60

211,56

SL1.ulL



category=2'0THER MEDICAL USERST
Name Department project runs

HARDYCK,C PSYCH /ENG 50
UNIVERSITY Ci CALIFORNIA, RERKLTREY

total 30

=' hours ' ,= L8.L8%3  ,=' pagchours
averages per usor 0

O 1li4bL: PAUSE AT LIKNE
RUNI?

26,800

minuies pageminutes

oy

2
W
.

Fauiv. cost

15635.10

-
ASY



Crapt oo D 00501 -0
Section I-3

category=% CAMPUS USERSY
Name Department project runs  minuites paceminutes Equiv, cost.

BERNS__, Rl CAMPUS /ABL20E0N 13 270 187 % 74,35
HARBAUGH, JW GECLOGY ./450LGEOL 73 53%% L5010 ¢ 2250.50
JUROW _,d__ SLA JASQIPREL 275 75356 33672 ¢ 171¢&.10
LEPPERT,G MECHANICAL  /ALOSLAR 1 L3g 1660 3§ 9% .,00
LIKENESS,B AERO  /JABGSAERG Ih 207 1789 % 8a.6L5
MACINTOSH,J AERO  /A515 YA 6es 3558 ¢ 177.90
RABINOWITZ, M SLAC /JAS01IPHEL 10 63 212 % 10.60
total L1S 16331 £§8278 § L113.89
=' hours ' ,= 238,850 ,=' pagehours * ,= 1L71.,3%0 ;
averages per user 1 59 367 $ 18.39
© 1hl: PAUSE AT LINE 26,800
RUN!?
category=?7'STANFORD COMPUTATION CENTERT
Name Department project runs  minutes pageminutes Equiv., cost
LIEBERMAN,M__ CAMPUS /TOGEAMRE 7 b 12§ 0.60
MOSES_,L_ STATISTICS /DEVELOPE 171 5410 32730 ¢ 1636.50

total 178 5L1b 32742 § 1637.10

=' hours ' ,= 80.23%3 ,=' pagehours ' ,= 545,700 3

averages per user 0 22 136 § 6.82

G 1L4: PAUSE AT LINE 26,800
RUNT?

1h
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Stanford Universily Grant Wo. FR 00311-02

Advanced Computer for Medical Research Section I-D
Section I-D. Summary cof Publication

The publicaticn published during the revort period isg shown below. The
publications criginating vholly from membars of the faculty in the medical
school are not listead.

"An Advanced Computer Tor Medicel Reseorch, Sanders, et al, published
a7 2 3 P

in the proceeodings of the Fall Joint C uter nference of the American

Federation of Information Processing Societies, 1507.
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Crant No.
Section II—D

BUDGET JURTIRICATION

There is no

Tor the current
contemplated plan OrngNSTI
Tor ACIE. The resource . Lizld f“”, o f,om the Josiah
Foundation § 4 i P

the 01 y
additionszl
funds were
total suppor

To improve rel

eliability of the system the IRY 2521, data cell drive, =ncd
IBM 28h1, sto 1,

disk drives were replaced
t

rage control unit, and two IBM 251
with an IRM 231%, direct access slorage device. Reference Dr. Lederbers's
letter to D"ﬂ. Wexman of February 29, 1968. The 2321 had LOOK Bytes of

memory and each of the 231ls had 7K Bytes; and the replacement 231L has only

ia
ao
)

212K Bytes. This change has resulted in substantially improved per:
from the hardware configuration at the expense of data storage capz

A second IBM 231L, Direct Access Storage Device, has been budgeted for addition
to the configuration in February, 1959. It would be desirable to install

this device as early as possible but delivery will be delayed o keev within
the budget ceiling established for the third year.

Travel expenses have been somewhat higher than budgeted in the awsrd for
the 02 year and $4,000 is requested agein Tor 03 year. It is frequ
more economical to search out information and advice from institusi
individuals who have experienced problems than to duplicate effox
the field of computing the months that separate problem solutions
publication (if any) cannot be afforded.

31
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INDIVIDUAL U
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Stanford Cornputztion Cernter
relitvbard, CGary ACME
Bredtbe Cax C Stanford chlcal ochool
FIELD O AT CN PR TITLE.

Computer Science Testing in ACHE

AMOUNT OF PES.JRCt UjAGF'

20,60%

PROJECT DESCRIPTION
(Approximate!ly 300 words)

My compuber time has been used to bring the ACE software gsystem from & desk-calculsator
level of operation te a full-scale time-sharing system with generalized file handling.
real-tine input/output capabilities, and a fairly large statistical 1lib: Exten-
sions to the compiler have included full FL/I character handling facili
procedures, ON conditions for interrupt handling, and complete editing
terminal inpub/outvut.

File handling capﬁwszt#bb have been implemsntel entirely within the ypast year
include the ability to store and retrieve PROGRAM files by line number,
retrieve sequential DATA files, and retrieve DATA files by record KEY,.

Real-time input/output cazpabilities were added to the ACME system this year. Basic to
these is an ACME-written IBM 1800 software system that allows the 1800 to act azs an
input/outpuu nultivnlexor. The 360 software, which can be called from LT/ACME joer
grams, was written to communicate and provide zn interface with the 1800 softwar
This has permitted input (and limited output) of analog and digital da®z from resezrch
laboratories under control of a terminal-written PL/ACME program. Also, ¥i /AFMH—
written programs can call for input/output through the 2701 or 270X dzta
devices to communicate with auxilliary small corputers located in the ras

control
rasear
tories or with an ACME-built vector display.

ch latoe

u
l

Most of the computer time for the central ACLE »roject has been devoted to compiling,
link-editing, and debugging of the software described above. Remaining time has beszn

divided among:

(1) Aiding users in early stages of rezl-time data gathering when stand-alone use

of the computer was indicated.
(2) Dumping datz cell (or disk) files
(3) Running z2n analysis program to i
conseqguent repalring cf files that contain




INDIVIDUAL USER PROCECT DESCRIPTION

INSTITUTIORN:
Stant
Class, Charles M, ACHME Stan

!NV“Sl z')R; D

Computation Center
d Medical School

FIELD OF
Operations
AMOUNT O‘“ ”"S()Un.;, USAGE:
e e 122088 | pEze minu . - e e

PROJECT DESCRIFTION
{Approxirale!y 300 words)

I maintain two eguipment inventory control reports using the ACME
system, a few demonstration progrems to siow visitors, and a test program
to check status of various system functiors,

One equipment inventory file lists ACHZ
number, location, department, installe
drilling account number.

BM 2741 terminals, by machine
late, device T athfvs, and

:

A second report lists type of eguipment irtsrfaced into ACME, by user,
department, cable numbers and distances,



Grant Ho. ¥ 00%11-00

Section - A

INDIWVIDUAL USER PROUECT DESCRIPTION

INVES TG,

TR

INSTITUTION:
Crouse, Iinda P. ACME Sta nFOrJ merut f*on Ccnter;
FIELD 07 NVESTISATION | FROJECT o
Systems Programmer Cardiac Catherization Programs

AMOU;"‘“ _l' OL RWJOJ:\CZ USA GE

59,652

PROJECT DESCRIPTION
{Approximately 300 words)

Several programs listed under my project were test programs developed for the
Cardiac Catherization Lab by ACME and the Dept. of Cardiology personnel., Thes
programs were subsequently transferred to the Department of Cardiclogy files.
Theyinclude:

1. A ventricular pressure analysis program to analyze ventricular pres
sure curves Transmitted either on-~line or during playback of an TM tape rscorder
in the catherization lab. The prograw debermines end-diastolic and pesk-sysbolic
pressures and the times at which they occur, and maximum slopes on the curve [1].

2. A peripheral pressure analysis program.

3. An analyzer program that analyzes ventricular, wedge, brachial-artery,
and atrial pressures. It also calculates some gradients and velve areas.

L, Several EKG programs are being developed for use by the Dept. of Car-
diology and Anesthesia. The main program digitally Tilters the datsa, picks out
QRS complexes, and identifies the onset of the Q wave. Another program simply
determines heart rate.

Several smaller prograns were written to test various aspects of the 1800/560
system. PB for exanple, tests the digital control box used by the catherization
lab [2]. A program was written to store preliminary artery and FXC data in data
files to smooth the data and to display the results on a 360-controlled TV. A

TV program was written to display data transmitted from the catherization lsb and
other projects. This program displays the original ventricular sure curve,
and indicates the points at which the program ?luik 1
points. The accuracy with which these points
of subsequent results. The TV program provides
to the vser about whether um visual vrogram 1
also allows the user g

ent




Grant No

Section

Moore, Mabel

Fi‘~L7 O

. oy .\ x Il e ::,,,..
/f‘ C Vb ! 5\1') }Jl'\c’,k.: w2

Statistical Programming

_TRO0%11-00
HoA

CINSTITUTION:

Stanford Comput

tetion Cen
Stenford Medical Schonl

LR

Statistical Consulting

AMOU..‘J'! Or RF"OURQL thx(;r.:

54,599

PROJECT DESCRIPTION

(Approxirately 300 words)

ACME provides statistical consulting service and is building

statistical programs, so the system was used for:

a. Consulting and some data analysis.

b Writing and debugging of statistical programs
and polynominal regression analysis programs,
scheduling program for residentson call.

a librery of

for the library (multiple
plotting progran,

L1



INVESTIGAT! | nepapTh; INSTITUT!ON

Nelson, Virginie S. ACHE nford Computation Center;

F ELU Oj (N /'E“"'i" GAT-ON

Programmar Cisnical Research Support

lical

School

AMOLJ%‘W O

PROJECT DESCRIFPTION
(Approxiralely 300 words)

Mostly used for program development for ¢linical research in

Psychiatry for Dr. Kopell. Also used for vsrious test programs.

g



Section Hi- 4
INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR;

DEPARTRIZNT INSTITUTION:

Sandels, Gary ACHE Stani’ord Computation

Center, Stanford Medical

B [
FIELD O NYESTIRAT.ON LT

I TITLE School,

Consulting User Consulting

AFIOUNT OF RESOURCE USAGE:

13,702

PROJECT DESCRIFTION
(Apgroxirately 300 words)

The purpose is to offer consultation and assistance to users of the ACHE
system. This aid has proved very worthwhile because most of the users are
not computer-orientved. The program help allows the users to get information
about any of the keywecrds in the PI/ACME languags, while they sare working

at their terminals.

Other programs have been written to maintain and update the HELP program.



Geant Mo, 1R 00311-02

Section it~ A
INDIVIDUAL U3£R PROUZCT DESCRIPTION
INVESTIGAT O] I"‘nTi'fUI*O;J
Sanders, Willism J ACH Stanford Computation Center
T e e o Stanford Mcdical School
FiEL ) 0~ 4-~ /s-. T!;_-?i\‘!"#Ok\l 5"%-10;1;‘\3"‘ L!~
Systems Progremming Hardwere & Software Development
AMOL f\f' O*- " %OL“U e DAGE?
ho, 137

PROJECT DESCRIPTION
(Approxirately 300 words)

The work was done as a member of the ACME staff, Hence, agll of the resource
usage was devoted to furthering ACME's gosls., Specificeally, major amounts of
computer usage were devotbed to:

a TV display, a small computer interface, a Z70XL,

1. Hardware testing for
isplay interface.

and a Sanders disp

2. Develop system software for the hardware

for other appllcatlonn such as 1nter uulfe “,xt proc essing



INDIVIDUAL USER PROJECT DESCRIPTION

INSTITUTION:

b Stan

Statistical FProgramwmuing

tatistical Consulting

AMMOUNT OF RESOURCE USAGE:

55,768

PROJECT DESCRIPTION
(Apgroximately 300 words)

The ACME system was used to support the ACME-provided statistical consulting
service and for writing statistical programs for our library. More
specifically ACME was used for:

a. Consulting (dats analysis, demonstrations of program usage
il

the handling, debugging and testing of user's statistical

b. Enlarging ACME's statistical library (Linear re
programs for frequently-applied statistical tes

gression program
T
analysis.)

5, pericdogran
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INDIVIDUAL US2R PRO:ECT DESCE

,u

(PTION

IN\’L S'" GATOR, D""F,\:‘. i f ¢

h\ql! Uf‘O-»

StanTord ledical Scheel
Stanlord (onp¢1atﬂon Centa:

Wiederhold, Gico ACIHF

FIELD OF «RveSTisAT O PROZET lHL}
Computer Science Teriting in ACHE

AMOUNT OF RuESOUR C“ Uf;f\“-f:’*

26,777

PROJECT DESCRIPTION
{(Approxirately 200 words)

Work undertaken under this project title falls nto two classifications. The
major portion of the usage was the testing c¢f rnzw features, developments of the

A
ACME system, and the writing and execution ¢f sr=cial test prozrams to track
down programming difficulties reported by users. Much of this usage took place
outside of regularly scheduled hours to aveid nterference with user prograns.

A number of special debugging and monitoring stztements have been made available
in the ACHE system to allow testing, monitorsd and error checxzing while other
users are receiving regular or Sngh tly deleyed service. The sffect of tuis
type of computer use has not been felt directli. but has enabled ACHE to fix,
modiify, and adjust the system within a few davs to a week--Trathzr than the Tew
weeks to hardly ever experienced in other syshe-s.

{)J H)

The other usage under this project is the collzction of usage statistics, both
for use as a tool in system development and Tor monthly summaries used for
accounting of non-medical use and reporting to JTH.
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR,

I \ S —'-U ! IO‘\J -
Stanford Comoutation Center

ord hedical Schood

Robert Bassolt Gepetics Stan'

FETLD OL NV "““1 O”
Large file handling and

%0196

PROJECT DESCRIFTION
(Approximatelv 300 wordal
This project was established to prove the practicability of using a direct

access system to process investigations on a huge demographic Tile such as a
dicennial census subset, and at the samz time, protect the file against any
violation of the confidentiality of its content. Howvever, the primitive state of
file handling routines in the system at the tima, prevented any soluticns or
conclusions. An cstimate of four~fifths of the time utilized in this effort

was cirected to re-entry of data or programs or restart of programs due to

system outage or other failure.
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INDIVIDUAL USER PROJECT DzSCRIPTION

INVESTIGATOR: | DEPARTH.

Hn""l [ U i !ON
o oL . Stanford Com Uut"(loz- Center
E. S. Beatrice Pathology, Division of Staptord Medicsl Center

FIELD OF IlJ\'r_» i’uf\i O”

T l
D”}.UL;I 2mical zxucuy sis of Elements L)). Liaser
Microprobe Emission Spectroscopy

Hl° LO(L emiatyy
.
i
1

Cytochemistry

AWIOUNT OF RESOURCE USAGE-

13875

PROJECT DESCRIPTIOHN
(Approximately 3C0 words)
A focused laser beam is utilized in the vaporization of cellular targets.
Light from the incandescent vapor is separated into characteristic wavelengths
by a spectrograph and the spectral line intensities are measured photographic-
cally or directly photoelectrically. A correlation is made between recorded
photoelectric voltage and quantity of element in target. Computer is used for

statistical analyses of data for each analysis and to provide a graphical display
of results.

Each analysis consists of recording laser output as well as the integrated
photoelectric voltage. Diameter of crater formed by beam is also noted. Cor-
relations are made of mean standard deviation and coefficient of variation for
all three recorded values. '

It is hoped that in the near future a direct system will store the data
without necessity for considerable time spent on the 2741 terminal. Data for a
series of 400 analyses will average 1200 numbers and take 1 1/2 hours computer
time. Maximum output of the laser system over 6 hours use would yield 1600
analyses to generate 5000 answers.

Recent work included analysis of 10 nanoliter samples of human serum
for calcium and magnesium, and determination of iron in single red blood cells.

L8



WWDIVIDUAL USER PROIZECT DESCRIPTION

B\SVE\ ! i;;"\ i (Jr\ r)rupf\i('i\;’li;_‘ \

T w“qf Uf!OJ

-L Computaticn Center
Megical School

Walter I, Bodmer Cenctics

F”i U O ;.4_?WWG Ui RO
Human White Blood Ce l] Genctics POPGEN

AMO Vf'O RiSOUhu‘ USAGE:

51,552

PROJECT DESCRIFTION
(Approxiraiely 300 words)

) 2

At the present time our major use of ACME is for the storage and analysis of data
relating to white blood cell antigens in humans. We are storing data on up to
several hundred people, the basic information being reactions to a variety of secra
also up to one or two hundred in number. This data is then processed to analyze
the relationships between the’, ;actions of different sera on various sub-groups of
our population, the 1dcnt1f1catlon of people with various combinations of reactions
to the sera required for absorption studies and the investigation of the distribu-
tion of serum reactions within families in order to elucidate the genetic control
of the identified antigens. Other -separate projects, involve the use of ACME for
following through the consequences of simple population genetic models and for the
analysis of data from density gradient centrifugations.

lpg
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Section HI-B

INSTITUTIOM

INVES T GATOR: Di L

Stanford Computation Centex
Neil Rrast Peychlatry Stanford Medicszl School

e e e e e e
FIELD OF NVEST!IOATION. PROCZLT TITLE,
Biochemical and Physiological
Psychology Rodents

AMOUNT OF ReESOURCE USAGE:
66611
PROJECT DLSCRIFPTION
(Approximately 300 words)

The programs under this project title service the laboratory of K. P. Noble,
Ph.D., M.D., Assistant Professor. The projects in this lsboratory include:

v 1. Studies of the sterold stress response to ethanol in inbred strains of
mice (Ryoko Kakihana, Ph.D.).

2. A study on the effects of menstrual cycle phass and an anovulatory agent
(in women) on biochemical (free fatty acids, plasna cortisol, and urinary
catecholanines), biopsychological and psychological variables (Sam Silbergeld,
Ph.D., M.D.).

3. Development of accurate assay methods for corticosteroids (John Butte, Ph.D.).

L, A study on the effects of prenatel glucocorticoid injection on offspring
behavior and steroid stress response (N. Brast, B.S.).

The programs under this project title fall into three categories:

1. Programs to calculate descriptive and inferential statistics for experimental data;
2. Programs to store and analyze data from Tluorometric assays;

3. Programs to store and search bibliographic data.



!N"E TG ICSHhJT‘OJ
L Stenford Computation Center
R. Britt MEDICINE (Feurology) l StenTord Medical School
Fh_l ’) Of" NAES H £y ."'iU'I\E 2l K
NeurophySJolov AudltOL} ReéuldL101
AhOUkI 0F Rx %OJ: USﬁGr

INDIVIDUAL USER PROMECT DESCRIPTION

SATOR, | DEPARTH

1

51086

PROJL.Ci DL \u"-}; N
(Approxirately 300 word

The analysis of voltage recordings from the cortical surface
of the brain of a cat. 8 channels of data will be digitized over
5 seconds for 1,000 words per second. The analysis will consist
of the computation of:

(1) probability density and probability distributions.

(2) joint probability deASJt} and probability distribution,

(3) «crosscorrelations and autocorrelations.

(4) cross spectral density functions.

(5) Fourier transforms of data.

(6) eigenvalues for Schroedinger time dependent wave equation.

(7) diagonal from 3 by 3 Hermitian coherency matrix.

(8) the display of recorded data upon television set for
photographing.

The analysis is designed to focus upon differences in phase,

amplitude and frequency between recordings under different

conditions of stimulation., The differences are also to be

translated into quantum mechanical form.

The ACME system has also been used in this laboratory for
analyzing comparison;of single units (neurons).. A number of
statistical programs have been written ut11171n5 subroutined
made available from ACME for this analysis.
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INDIVIDUAL USER PROJZCT DESCRIPTION

INSTITUTION:

URoLe™y

AIOUNT OF RESOURCE Usage T
59079

PROJECT DESCRIPTION
(Approximately 300 words)

Duriag
avplica

2. Data Processiay -
Ronal Punction Souly (Caleulation and Tatewpretotion)
Anzio t:zsin Deternination

&L, Prozyams under d2veloprment -
Urinacy Inlzction Siudy
Meurogenic Bladder Patient Review
Ureteral Perisitaleis Study (Ca-lina data processing)
Pleage gee nccowpanying deseriptive waterial for dotalls of sach projoce.

52



INDIVIDUAL USER PROJECT DESCRIPTION

INVESIi QFQ

INSTITUTICH:
Stanford Computation Center
Stanford Modical School

Howald M Caﬁu M.D. Pediatrics i
\ WA NA g R ~~ e
FIELD Or -u/L-S TEATION Dh()’i ‘EIL!
Genetic Studies in the Lake Atitlan Basin,
Genetics Guatemala

AMOUNT OF RESOURCE USAGE.

144995

PROJECT DESCRIPTION
(Approximately 300 words)

In this research project we are investigating factors which affect frequencies
of genes controlling various human heritable characteristics. A group of Mayan
Indian isolates are being studied in the Lake AtitI&n region in Guatemala. A high
infant mortality rate, the age distribution of these populations and of mortality
in these populations, and preliminary seroc-epidemiologic studies indicate the harsh
environment of these conmunities.

We are collecting from a number of these conmunities demographic information
concerning fertility and migration, genealogic information, data on significant
causes of pre-reproductive morbidity and mortality by means of physical examina-
tions and sero-epidemiologic indicators, and information about polymorphisms of
blood by laboratory examination of blood specimens. We are emphasizing data
collection from individuals in nuclear family units so that we may undertake
segregation analysis of polymorphisms. Studies of distributions of gene frequen-
cies are also being undertaken. Demographic data and information about morbidity
and mortality will be used to analyze variation in gene frequency distributions
and to analyze distortion of segregation frequencies.

The Stanford University Medical School computer system (ACME) is used to
process and analyze the large amount of data being generated from these studies.
A complete census is performed for each community for identifying inhabitants
participating in the study, for demographic data for our analysis, and for
establishing nuclear families and relationships of various individuals in the
community. These data are processed by computer at Stanford. Computer analysis
of the genetic data is also being undertaken.

At present the Indian community, San Antonio Palop6, consisting of
Cakchiquel speakers, is being studied.

N
N
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INDIVIDUAL USeR PROJECT DESCRIPTION

INVESTIGATOR: DE%Rn INS WTU 10N

Stanford Computation Center

1 1

Stanford Mediczl Center

K. COLLIFS

Ficln o FEATON % PROITOT TITLE.
PROTEIN CEEMISTRY ATCase

AMOJN? Or SO“AL USAGE

232670

PROJECT DESCRIFTION

P

prprow, ately 300 words)

ATCase contains two types of programs and dats files. One type is used in con-
Junction with an amino acid analyzer, to process data gobtten from the analyzer.
The second type is used in conjunction with ultraviclet spectral studies of the
Escoll enzyme aspartate transcarbamylase (ATCase).

First type: An amino acid anaslyzer is used in our research group for a wide
variety of studies in protein chemistry. These include structure - function
studies on (bor1n~) ribonucleasc, structure - function studies on (E.co%;) as-
partate transcarbamylase, and extensive studies on the development of procedures
for the sequential degradation of peptides and proteins, Thus the analyzer is

heavily used by a mumb T O‘ peopWe vor&wno cn sev raT prOJCCuS ”ho aﬂﬂWy“ 3

tedious when dons by hand. Thus ACNLu in congunctlon w1th some other automzstic
equipment, has been adapted to make these analyses fast, accurate, and depend-
able. The peaks on the chromatograms are either measured automaticelly (by

an integrator attached to the analyzer) or, if necessery, measursd by hand.
This data is then fed into an ACME program ("Ahanal"), which then processes

the data. The features of the program include the following:

a. The invut may be either H-W (hand measured) or I (automatically in-
tegrated) data.
tants normalization
of the last ten sets

o]
[95]

b. Fither the most recently determined set of c¢
factors for each peak of the chromatogram or the aver
(stored in the computer) may be used.

on
a

1
S

Iy
[

A

c¢. The progrem determines the total weight of the sample anslyzed,

d. The amoun® (in millemicromoles) of esch amino mcid in thz sample is
corpubed.



e, The micromales of each residue per mg. protein in the sample may be
computed,

Lion.,

. All the dete car

g. The nunbter of 5

determined.

h. The prog

ith 2% amino scids and derivatives, or the 17
commonly occurring acid-gtable residu

Thus the use of ACME has allowed large amounts of data that would have had to
be calculated by hard be preocessed by the computer - with resulting improvements
in specd and accuracy, and in the increased versatility.

Second typs: ACME ig being used to create ultraviolet difference spectras Trom
model compounds to simulate spectra generated on studies of the mechanism of
action of the catalytic subumit of aspartabe transcarbamylase., The studies have
not progressed far enough to evaluate their effectiveness, but the outlook is
good that this applicsiion will prove meaningful and enlightening in the system
being studied. Buch a simulation study with model ccmpounds could not be under-
taken in any systematic way without access to a computer.

1
N
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGAT O DEPARTY.

IN$T1HMIU“
StanTord Medical School
Charles H Dobrlnd Psvch: try : Stanford Computation Center
FIELD OF hﬁ FSn.um om PROJEZT FYTLE:
Neonatal developnient of the adrenal ‘ Desmolase
gland. ‘
AMOUNT OF RESOLnV& UbnGF
20,648
G
PROJECT DESCRIPTION 24 A il 11ig

(Approximately 300 words)

The adrenal gland is involved in the response to stress. In the newborn rat,
there is a brief period of poor response to stress by the adrenal gland. As one
parameter, we are measuring the capacity of the adrenal gland to synthesize steroid
hormones.

From the glands of newborn rats of a particular age group we prepare an enzyme
system that catalyzes the conversion of cholesterol to pregnenolone, the hormone
precurscer. The rate of this conversion is an indicator of the amount of enzyme
present in the glands. We follow the rate of conversion by using cholesterol labeled
with two different radioactive isotopes and calculating the change in isotope ratio.
From each incubation more than ten samples are withdrawn, counted in duplicate for
the two isotopes and recounted with a radioactive standard. Thus, about 100 different
counts are generated with each incubation.

We use ACME to compute the ratio of the two isotopes for each sample (by averaging
duplicate counts and correcting for overlapping counts) and to store these results
along with other information about the incubation. Various other programs are used
to work on the information stored in the data file and to produce the rate of enzymatic
conversion by fitting the best line through the experimental points and by determining
the slope and its confidence interval. All this derived information is stored in
another data file. To date over 125 incubations ranging over the ages of 1 to 46
days have been carried out and treated in this manner. The project was started in
Oct. 1967.

All the information of a set of similar experiments has been retrieved, and a
significant pattern of development of the enzyme system has been discerned. Another
program analyzes the entire set of experiments and generates a mathematical function
that describes the pattern of development. This developmental pattern of the enzyme
system was found to correlate closely with the pattern of stress responsiveness
described for the adrenal gland of the neonatal rat. A report of these findings
has been submitted for publication in Science (1968).

TN
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Section Hi-B

DIVIDUAL USER PROJECT DESCRIPITION

INVESTIGATOR. DEPARTIENT. INSTITUTION:

Stanford Computztion Center

Eugene Dong, Jr., M.D, Surgery Stenford Medical Center

FIELD OF HIWESTIGAT

ROJZOT TITLE:

10N P

Cardiac Surgery Heart, MARGC I

AMOUﬂNT 07 RESOURCE USAGE

95,31k

PROJECT DESCRIPTION
(Approximately 300 words)

Our project is to develop a control system for an artificial heart. The technique
will be to telemeter out blood pressure and flow information from an experimental
animal whose heart has been denervated by cardiac autotransplantation., The data
will be analyzed and reduced on the 360/50, A mathematical model will then be
built which will simulate the data. This model will form a comparison model to the
live animal which will then form the trajectory for a controller. A mathematical
model will be built into a real time computer such that the heart rate of this
animal will be controlled according to the model and according to the biologic
stress,

Calculations domne are blood volume, renal plasma flow, cardiac output and Fournier
analyses,

We are also investigating the rhythmic characteristics of arrhythmics using large
volumes of interbeat intervals to characterize the populations,

o7



Grant e
Jp el iy ];V‘

R E R o)
S"ECU(M HieB

INDIVIDUAL USER PROECT DESCRIPTION

- - - . . ~ g . - -
ldf)"_‘I AR R S
“resniraba:

(patholo-y)

rinrtan/ sost

AMOUNT OF RE

SOURCE USAGE:

175,93

PROJECT DESCRIPTION

(Aporoximately 300 words?

This project title was used for:
1. Learning how to code in Acme/Pl.

2. Statistical evaluation of the relationship between antemortem and postmortem
values of electrolytes in serum and with postmortem specimens of vitreus and serebro-
spinal fluids. While we were able to confirm the semi-quantitative findings of
earlier authors, our expectation of being able to quantate antemortem serum electrolyte
concentrations was not attained. Substantial use of Acme statistical subroutines

was made to show the independance of antemortem and postmortem values within acceptable
range.

3. Laser microprobe analysis of single cells. It was decided to organize data in
the form of scatter diagrams and plots. It was not clear which parameters were of
substantial importance in obtaining "accurate" results. Furthermore, results

subjectively assessed as aberrant had been rejected, leading to non-correction of
microprobe system defects though quite good results.

By introducing raw data into the computer, a better sample of microprobe output
was obtained, and graphical analysis certainly assisted in excluding some supposed
inter-relationships, between laser output and pmt difference for example. In this
way the development of an efficient microprobe has been accelerated. Initial program-
ming of a 2471 output scatter diagram was time consuming and a run cost about 150 pages
minutes for 10 data points. Subsequently the program has been improved to where 200
data points with their mean and standard deviation per X line are plotted for 50 page
minutes. Use of thislater program is project laser has saved an estimated greater
than 10,000 page minutes when compared to the cost for original scatter diapram prograi.
The effect of orgenic matrix in plasma and self absorption on cation determinations i1s
now cleavert.

Effect of cxvgen concentration on exfoliated bronchial epithelial cells. Here
the data had greater variance than even in the electrolyte concentration project,
smoothing routines and trigonometric interpclation was perfornad. The results werc

/continuecd
0



ambiguous.

4, Several extensive programs for manipulation and filing of alphanumeric and
o ata were buillt, The aim dinitially was to write a sufficiently generalirzec
numeric data were bull The aim initiall 1s Lo write sufficiently generalized

program to cope with wost of the procedures [ was being asked to deal with. ‘hese
programs cost toc wmuch to vun, and occupied a grest quantity of the system's wemory.
The project title is now being used to file proox
copying intc other projects in an atlewpt to counscrve programaing time.

>

s for subsequent partial or complete
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Section 111-8

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR. | DEPARTRENT NSTITUTION:
Stenford Computalion Center
g 1Tord Medical School
FIELD OF IVESTIGATION PROJECT HITLE:
DATA HRETRIEVAL CASES )
AMOUNT OF RESOURCE USAGE.
14,259

PROJECT DESCRIPTION
(Approximately 300 words)

RETREIVAL OF AUTOPSY DATA AND HOSPITAL RECORDS FROM VARIOUS PARAMETERS.
PROGRAM WILL BE SUITABLE FOR USE BY SECRETARIAL STAFF IHSERTICON OF DATA
DATLY AND THEN PROGRAFMER RETRIEVAL OF DATA FRON ANY ILAGE PARAMETER
e.g. DIAGNOSIS, HOSPITAL RECORD NO,, etc.CORELATION OF DATA BETWEEN

CASES WILL BE AVAILBLE,



INDIVIDUAL USER

INVESTIOAT

Section Hi-3
DESCRIPTION

cal chlo‘

Veterans Administration Cooperative

AHT]OObIC SLud3

77,645

Wm, M, Forrest, Jr,.. i, D, Ansetlhesia
FIELD O GlviSTiaaT00 | en
Clinical Pharmacology {

OU,:C“ ch\w :
PROJECT DES
(Approximalely

The Velterans Administration Cocperative Anal

pharmacological study in five VA Hospitals,
A.
effect liability.

B, To evaluate newer analgesics of
them in their proper heirarchy with

C. To investigaice the methodologic
statistics,

D, To silimulate new research into the
uation, and to provide a framework for
within the Department of Anesthesia,

the non~addictisz
ste

problcms by use of modern computers

CRIPTION
BI}C "’r)i\,D'

T
e

gesic Study is a cooperative clinical
It has the following aims:

To evaluate compounds now in use for analgesic and sedative activity,
and to verily under controlled conditions the claims for efficacy and

side

woral type and to placce
ndard drugs namely morphine
1

ana

area of analgesic and sedative eval-
the teaching of clinical pharmacology

This study is conducted by the Anesthesia Section of the various involved Vetlerans

Administration Bospitals

by Nursc Observers, The Nurse Observer has

under the direction of the Chief of Anesthesia and assisted

been trained in the standard method of

patient interview for subjective and objective pain evaluation in paticnts, and

for followup and interviews for
operative surgical patients and patients in

atients with chronic hospital care requiring nighttime
q & 8
exceplt when dose r

crossover techniques are uscd,
prepared in identically--appearing
are
effects,

form,

nighttime sedation,

randomized
selected according to prescribed methods and questioned for elfficacy

The study 1is oriented to post-
whom chronic pain is a problem, or in
sedation, Double blind

is done, Medications are
and nunmbered serially, Patients
and sidce

aiging

-~
1



INDIVIDUAL USER PROJECT DESCRIPLION (continucd)

Protocols and forms for collection and managemcent have becen devised., The data
is collected from all the hospitals at the data collection center here in
Palo Alto VA lospitel and is inputed directly through the 2741 Terminal to
the Acme Systom at Stenford. Data is errorchecked iwmpediately upon entry
into the system and crrorchecking reports are redistributed to the partici-
pating institutions., At the present tine, our data file includes programs
for errorchecking our data, analyzing for mcans, analysis of variance and
potency, confidence curves and orthogonal comparisons, In addition, we are
contemplating the usc of additional programs which will use the linear hypo-
thesis for obtaining relative polencies in those studies where order effects
are important.

Subsequent mecthodologic studies will be made much easier by immediate turn-
around and storage capabilities of the 360/50., In addition, we plan to use
our date for historical controls using Bayesian theories of statistics and
eventually hope to have output of patient histories from the data inputed on
the computer forms.

fe



Two co

INDIVIDUAL USER PROJEZCT DESCRIPTION

!:J EFUZ‘O

Stanford Comvutabion Centar
Sta nford Medical School

T 0” ‘llLt:
IW*\JI TNTRAC 1 PO~ SYNTHEST
UROPHYSIOLOGY - EEG . —
UUR@E USAGE:
10,486

PROJECT DESCRIPTION
(Approxirately 300 words)

mputation activities concerning the relationship between the

electrical behavior of single intracellular slow potentials and simul-

taneously :

ecorded macropotentials (EEG) in & human subject were pursued.

Dr. Frank Morrell, Chairman, Department of Neuroleozy provided the data.

In one,
perforned u

output datla

contentions

transfer function and coherence function computations were
sing the intracellular date as input data and the EEG as
. The objective was to reconcile Dr. Ross Adey's (UCLA)

that there was no significant cohercence between the intra-

cellular slow potentials and the EEG and Dr. Morrell's demonstration of

significant coherence between particular EEG wave complexes and intra-

cellular potentials. (Reference in 1946 Intensive Study Program of the

Neuroscienc

es Research Program, Rockefeller Univ. Press 1967). The

computational results achieved demonstrated that the relationship between

the intracellular potential and the EEG was linear and time varying.
ying

This result is conpatable with both the Adey and dorrell findinzs and

reccaciles

4

the two points of view. (The results-were commnica

N
N
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the January 1969 lecurosciences Resecarch Program IHeeting on Information
Coding in the Hervous System, and will appcer in a forthconing leurosciences

Research Progrem Iulletin.)

In the seccond activity a prelimivesy allempt wes made to synthesize
an intervel of an EW3 record usiuz portions of simultaneously recorded
intracellular data. The technique enployed was to construct a Tilter
matched to particular segmnents of EEG wave complexes and to extract from

the intracellular recording those segments which were very highly

correlated with it. The computation is that of & running correlation

coefficient as computed through a digital matched filter. Preliminary
resulls suggest that EEG records can be synthesized arbitrarily well by
this means. The computational results-therefore suggest that vhat
happens at any instant in the macropotential (synchronous behavior) is
duplicated throughout the time course of the individual cell intracellular
potential. 1In effect therefore, at least under the circumstances exonined,
it appears that the macropotential can be interpreted as being primarily
due to the summation or average of the intracellular potentials within
the field of the macroprobe. Additional experimental and computational
studies are contemplated to further understand this phenomenon.

In both cases, the ilnvestigetion could not te conducted without

the use of large scale digital computations.

Eh



Grant o, ¥R 00511-02

Section Hi~B

INDIVIDUAL USER PROMECT DESCRIPTION

 esTiturion:

Stenford Computation Center
Stanford Medical School

DEPARTHRENT

NVESTICATOR:

David Godwin Radiology-Sur;

FIELD OF WVESTIGATION PROJEST TITLE:

Cancer Records Adrenalectomy

AMOUN'} 0 RESOURCE USAGE:

PROJECT DESCRIPT!OHN
(Apgroxirately 300 words:

Pilot Analysis of Case Records of Adrenlectomy for Storage, Analysis, and Review.
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Section tH-B

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: | DEPARTI

1 INSTHTUTION:

4.

StanTord Computation Centar
StanTord Mcedical School

Avram Goldstein Pharmacology

FIELD OF i Vi‘ ‘“'5’![:.«\‘?;03.\;

various

AMOUNT OF ‘QLJOU:CCF USAGE

PROJECT DESCRIPTION
(Approximately 300 words)

ACME is used for gencral laboratory computations of several kinds,
primarily those in which exhaustive calculations are required following
experiments of several days' duration. These uses are all in connection with
project Biochemical Mechanisms in Drug Addiction, supported by NIMH.
Statistical packages are also used routinely. Some of the studies concern
drug-induced activity of mice, measured in photoelectiric counter cages at
successive drug injections. Other studies involve tissue distribution of
radioactive levorphanol in the mouse. Yet other studies concern binding
of radioactive levorphanol under various conditions to subcecllular fractions
of mouse brain homogenates.

ACME is also used for miscellaneous purposes in connection with
graduate student training; a number of student projects are handled on this
same project account.



Seod R B
(;m'k o, BN

Section

INVESTIGATOR:

INSTITUTION:

LconnLd Ag Ha'zpwb

: .
FiEl 7) OF MVES T"w’} (,/!‘{ “n(J,

Genetics and Imnunoleogy "PIGGY™

USAGEt

\\.u_.

12 655

PROJECT DESCRIPTION
(Approximately 300 words)

Our laboratory is engaged in quantitative studies on immunoglobulins in antibody
in
production/mice, ACHE has been used to calculate immunoglobulin levels from rav

data obtained in experiments, to predict immuncglobulin levels from theoretical
curves, to calculate geometric means for antibody assays and operations to convert
raw data to useable experimental results. In addition sowe work has alresdy besun
to use ACHME to keep track of individual histories of thousands of mice maintaine
in this laboratory. The program to draw pedigree charts for all of the inbred
strains is already in operation. Other programs to study the imuwumologic history
are in process of preparation. It is hoped that programs will be developed to

make information retrieval for antisera testing easier and quicker,



INDIVIDUAL USER PROJECT DEGERIPTION

INVE l lG‘\ I ( )it D‘ P/\R TRAENT: H\H | 5 r !TI
StanTord or Cen
T- rr ; " ﬂ?"ﬁ? . P
J. Hwang CEUET IS Qb o 7o Sehos
FIELD OF IVESTIGATICN: PEOIECT TITLE:
CROUT

GENETTCS

AMOUNT Oi'—" \.ASOL.\U‘- US/\CI-

r

57,

&)
P

PROJECT DESCRIPTION
(Approximately 300 wvords)

This project consists mainly of programs for the analysis of
cyclic graphs to allow the enumeration of the ring structures of
chemistry, Prosrams arnalized the trivalent cyclic rraphs,

The main objectives are to indicate 211 the possible sraphs,
isomorphisms of superficially different graphbs, symnetrices within
a graph, rational rdescrintion of each item, rational ordering of
the graphs, rational numbering of the vertices and paths and
compact, computahle notation for each feature.

Fach graph is represented as a Mamilton Circuit projected

n the boundary of a regular polygon with M vertices,
oining these M vertices and M/2 chords, since each vertex is
rivalent, The locations of these chords are specified hy

/? characters,

N



Grent No., 10 Q0511 -0p

Sectica 1B

INDIVIDUAL USER PROJECT DESCRIPTION

Hﬂ Tl Ufl(
Stanford Coznluuation Center
Stanford M=dical School

INVESTIGATOR DEPART

CEHNETIOS

_.._,

J. Hwang

A PROJECT TITLE:

FIELD O,_r-- h\‘\/f ')Hu’\ li(

GENETICS GEMLIRT

AMOUNT OFF RESOURCE USAGE:

20,079

PROJECT DESCRIPTION
(Approximately 300 words)

This project contains the statistical and miscelleanous
prosrams use by the Genetics Hepartment.

Statictical prosrams: feneral statistical analysis for the
calculations of sum, nean, standard deviation, the analysis of
variance, chisauarcand prohahility of chisauarn distribution,
correlation and regression analysis, the norimal distribution
with the same mean ard standard deviation for fitting a curve.

Plotting programs: Plot har sranh in 100 positions, plot of
percentage distribution, plot by function scaled to the ranre
of 0 to 100, plot of multivalued function allows the choice

and supersition of several characters. Flag is inserted on the
chart when underflow or overflow occured.

Sortinrs programs: Sortine a vector in ascending order, sort array
and alphabhetical informations.



Grant Mo,

- T10N

ECT D&

PROJ

-
i

L USER

DUA

L

I\

tND

INVESTIGATOR:

Lo

Computsa

Tord

Stan

o

Hemodonaes

" |
L

¥

HE A
i
LI

O

]
kY

T
|
i

X

HGATION

N

FINY

h
i

FIELD O

Protain

ES

CE USAGE.

OUR

—
F R

AMOURT O1

57,050

PROJECT DESCRIPTIOI
(Approximately 300 words)
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INDIVIDUAL USER PROJZCT DESCRIPTION

H\‘SﬁiUHOv':

- STANTJRD COVPUPATTGT C5i
J. Lederbers CEMETICS STATTIRD MENTCAT \;C.-LC

o

SNVLS 1 |( ’\ i ( DEPARTHILE

;HLL

FIELD OF INVESTICATION,

Genetics PEVOPAD

AMOJT‘I O£~ \I_SOLJ (,E USAGE;

41,972

PROJECT DESCRIPTION
(Approximately 300 words)

e A A R b i T, et s

A program for informatior retrieval interfacirng with the Sanders 720
display. Programs work with multiple files., Files is created by
program and store on Adisk.

Program is called in by %M 2741 terninal thru ACHF, After the com-
pilation by ACME, the excution of the program is initiated on the
terminal, all the communication to and from the computer is turned
over to Sanders 720 display via the dispnlay keyboard,

Program features the option of working with any files, also provides
selection of the following actions - create new file, addition of
records to the existine files, alter content of anv record, delete

or Insert records, listing any portion of the existing file and

search for key words in the file. After each selection is processed
user hras ontion of rerunning the program without recompiling.

While execution is in prosress, in addition of the irformation displayed
on the scope, a list of options and selections is printed on the BN
2741 terminal to keep track of what has bheen done during each run.

TL



Crant No. TR 20511200

Section 11i-B

INDIVIDUAL USER PROJECT DESCRIPTION

A [,

INVESTI uf\'l'O DEPARTMENT: INSTITUTION:

SIDNEY LIEBES, JR. GETIETICS STARFORD MEDICAL SCHOOL

QTANEORD CCH

FIELD OF H\.‘\/ Sl '. TiON: ‘O’%Z" TITLE:

MASS SPECTRAL DATA HANDLING MS (MASS SPECTOMETRY)

PUFPATTION CIiN

TER

AMOUNT OF RESOURCE USAGE:
55,760

PROJECT DESCRIPTION
(Approximately 300 words)

The computer has been used to provide various support functions for research
in the arca of mass spectral microanalysis of organic materials. The mass
spectrowmeter 1s run in either of two different modes. The data derived
while ruaning in one of these modes 1is transmitted automatically to the

ACME system for storage. The other mode requires operator participation in
the transmission.

The stored data is subjected to & varlety of interpretative manipulatioas. In
one running mrde the mass peak locations are quadvatically related to the

real ruaning time parameter, Linearization of the mass peak displacement

has been performed with the aid of the computer thus simplifying the
identification of individual peaks,

A couputer driven television unit has been used to facilitate the visual
comparison of pairs of mass spectra. The unit incorporates a manual control
that positions a spot on the screen. The coordinate of the spot location
may be entered into the computer by activation of a switch. The basic
display format for the program consists of a central area surrounded by a
marginal pattern of zoaes. A wide selection of program decisions can be
made in program executicn by directing the spot to different zones.

This flexibility enabler seclection,for example, of the spectra (identifiecd
by file nuubers) to be displayed for each spactrum; the normallzstion Lo
be used in the peak height display; the identification of the mass numbers
associated with various pezks, etc,



ENVF%s‘GniQu,
Iiere, Raymond O, ACHT
FiLlf) O % T.0H i Nl F
Consulting User Program Consulting
AMOU@( Ok RS F USAGE:
25,13k

PROJECT DESTRIFPTION
{Approxiratety 300 words)

Consultant and programmer. Programs written so far include a scatter

plotting routine which plots as many differenl sets of data as is

desired on one graph using a different symbcl for each plot; array size

checking procedures for approximately 35 statistical subrouvbines to
keep users from writing over the system; and sample programs Tor an
ACME publication which introduces the new user to ACME,

ANH
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Gravt No. FR Q))H»O?
Sectior H-B
INDIVIDUAL USLZR PROJECT DESCRIPTION
!N\/Eair’ ATOR; O"FA i !NQ FU!'C“‘
| Stanford Computation Centox
Roy H. Maffly, M.D. Medicine { Stanford Medical i
F’ri 0 Oﬁ NVE “»H ./\1 CH 0T TiTLE
Ion transport Relationship of Metabolism to Sodium
i Tran%port
AMOUNT OF RL_S URCE USAGE:
14,700

PROJECT DESCRIPTICN
(Approximately 300 words)

We are measuring simultaneously the rate of sodium transport and
the rate of COp production by the urinary bladder of the toad. Rate
of sodium transport is measured as the short circuilt current., Rate
of COp production is measured as the rate of decrease in conductivity
of a dilute NaOH solution as CO2 is trapped. Outputs proportional
to each measure are recorded on a dual channel Varian recorder,

The computer is used to facilitate '"continuous" (4 minute inter-
val) comparison of the two variables. DBy means of the computer
we calculate (1) rate of COp production from change in conducti~
vity (uot a proportional factor); (2) ratio of short circuit
current to rate of COp production a) at each 4 minute interval,
b) as increments following change of rate by adding variables
(hormones, substrates, drugs), expressed as absolute numbers and
as percentage change. We can thus compare changes in metabolism

to changes in
particular we
tions and the

sodium transport to see how they interrelate., In
are studying which changes first in different siuta-
different ratios obtained in different situations,

o
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Section -8

INDIVIDUAL USER PROJECT DESCRIPTION

ENVE HL\I‘Tv PA“IW“”T H“'l!UHOn
Emmanue] VCS“] M. D, PCdI;tFIC LLro;O¢ory
FI[L O{’!I Eii?(”‘liOm T
Direct Measurement of Intracardiac VSD
Blood Flow. . . e N

AMOUNT OF QESOU“ B Uaﬁ

k5,523

PROJECT DESCRIPTIOHN
(Approximately 300 words)

Project VSD is concerned with blood flow through ventricular septal
defects (VSD) surgically produced in dogs. Two major sets of comparisons are
made: the pattern of flow through the VSD is compared with the pattern of differentid
pressure between the left and right ventricles and with the electrocardiogram
(ecg); and flow measured by an electromagnetic flow probe (which we consider a
primary standard) is compared with flow measured by other techniques used on
people (Flick, dye dilution).

During the experiment, VSD flow, left and right ventricular pressures,
and the ecg are recorded on tape. The more interesting data are selected for A
to D conversion and for computation of the differential pressure by program
WORKHORSE. Program LISTING Tists digitized data, which, when graphed, permits
comparison of the pattern of flow with the pdttcrn of dlfferentla] pressure. As
might be expected, we have found that these patterns are very similar even under
varying conditions (eg, ectopic beats), with flow slightly delayed with respect
to pressure. Program cathlog produces a file which summarizes all our VSD
experiments. T

Future effort will be directed towards the incorporation and use
of programs developed in project carcat for pattern recoonst|on of pressure and
flow contours.

76



INDIVIDUAL USER PROJECT DESCRIPTICH

| DEPARTI

!N%T!TLI!O“,

INVESTIGATO!

Emmanuel Mesel Pediatrics Stanford Medical School
| ion Center

FIFLW O “”’E&“ix“liOw

Medical Diagnosis WER

ALIOUNT OF RESOURCE USAGE.

PROJECT DESCRIPTION
(Approximately 300 words)

The project is an investigation of mathematical modeling techniques
applicable to medical diagrams. The plan is ultimately to apply the cause~-
effect modeling techniques developed in reference 1 in an environment that
allows online interaction between physician and computer model.

Currently programmed is the congenital heart disease model of Warner
and his collaboratorse. Also programmed are text editor routines that are
being used to speed the preparation of reference 1,

Though a program has been written to implement the cause-effect modeling
techniques of reference 1 using a Burroughs B5500 computer, adapting even
that program to ACME will require considerable effect as the program depends
heavily on the nearly unique ability of the B5500 to efficiently handle re-
cursion and treat overlay automatically. It is felt that the ability to
experiment with the models constructed in a way available only in an online
system and that the increased interest and criticism that will result from
testing the models produced in a clinical environment justify the effourt.

1. W.F. Rousseau, A Method for Computing Probabilities in Complex Situations,

Doctoral Dissertation, Stanford University (in preparation).

2. H.R. Warner, A.F. Toronto, L.G. Veasy, R. Stephenson, "A Mathematical
Approach to Medical Diagnosis," JAMA , Vol. 177, July 22, 1961, pp 177-183.
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Section =B
INDIVIDUAL USER &

INSTITUTION:

INVESTIGATOR:

Emmanuel Mesel, 11,0 Pediatrics

FIELD OF INVESTICGATION

On-line analysis of cardiac catheterize~ Carcat
ion data. ...

AMOUNT OF RzSOURCE USAGE

PROJECT DESCRIPTIOHN
(Approximately 300 words)

Project ‘''carcat'' analyzes cardiac catheterization pressure tracings
in children. From catheters in the right and left heart, pressure tracings
are transmitted to the ACME computer, converted to digital data, and analyzed
to determine atrial, ventricular, arterial, venous and wedge pressures. Currently
the values in millimeter of mercury are calculated for the a and u waves, x
and y troughs, and mean pressures in the artia and great veins, for systolic
and end-diastolic pressures in the ventricles, for systolic, diastolic and
mean pressures in the great arteries, and for mean pressures for the wedge
positions. These values are calculated immediately and printed out on the
computer terminal in the catheterization room.

At this time, efforts are under way to improve and ascertain the
accuracy of the algorithms used in pattern recognition for atrial and ventricular
pressure tracings.

The basic data acquisition and analysis system that has been set up
will also be used to store data acquisition and analysis sytem that has been
set up will also be used to store data for additional calculations and for the
preparation of reports. As data is accumulated in storage from cardiac catheteriza-
tions and from other sources of clinical information, it will be possible to
analyze large amounts in clinical data rapidly using eh ACME computer. Research
into methods of storing and recalling data for analysis of clinical information
will be an important part of our future efforts.

78
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: Df- Pmi fz\ Il" TI T U I !0;\]

R i B | o

O T T S P

I
~

Staw ord Compubati

)“OJ’"“T Ti'i' E'

FIELD O:’"

STIGATION:

- e p
i} 1
PR A ]

PROJECT DESCRIPTION
(Approxin‘:ateiy 300 words)
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unﬂ ord Compu

FIELD OF

L 3

BRATIN PROTW]\T PIO r‘MIQ‘-l EXPTh

AMOU?\,‘T OF RESQ J.u,F J AUE'.

107,74

PROJECT DESCRIFTION
(Approximately 300 words)

An inexpensive, easy Lo realize interface for a Pac card # 3510 licuid
scintillation counter - IBM 1800 was built and tested. Several support Dro-
grams written in 1800 Assembly Ianguage and PI/l comn l te the interface.

(A full descr iption is available in ACME Note #TRA- l). The interface makes

possible direct reading of data into ACME data Tiles from the counter output.
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Section -8

INDIVIDUAL USER PROJEC

l\‘v!: ;I::}!(;il- ?’,\f\r'{a’

W. Hye Medical Microbi

FIELD O° i

see below sge Del

PROJECT DESCRIPTION
(Ap_;:nroxin:ate!y 200 words)

The usage of this terminal under this name actuslly represents usage by
several investigators in this department. Mr. Nye has written most of the
programs and his field of usage has been calculation of equilibrium constants
of antibody-hapten reactions and structural studies. Dr. Rosenberg has used
it for genetic studies of complement in mice. Dr. Stocker has used it fo
genelic studies in hacteria, and Dr. Amkraut for statistical DLUQ es of hﬂ
immunologlobulins in man. It has 2lso besen vsed in 2 nedagogic sense
students of these men as well as Tor manuscript editing, As the advan
time sharing and data files becom= more evident, and directly connecte
instrumentation beconms more commorplaece, it is expected that there wi
considerably more usage by this department.

(@)
13
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;NV“'~ ;','”

R CINSTITUTION:
Dr. Peltralii l TInfectious Disecases
F h_L D f v STICATION i T E
Med -Dats
e et e e+ e e e m s et s . U SO e e e e i s e e - e
ARMOURNT Or Ot:\{'f USAGE:
h5:/22

PROJECT DESCRIPTIO

£

(Appronirately 300 word

This project deals with the data collected in the Hos
stora in a form suiteble

Laboratory, quality control of thz input as wzll as s
for later analysis

pital Bacteriology
q

S
I
o

As conceived the project will proceed as follows: the secretaries will type
the information at the terminal. The data will bz placed in a tempore
frow which 1t will be "u:"y”ﬁd for quenlity wwwel, Dota mot consic

h 1t
previcas data will be questioned end perbavs the laboratory test repsat
deta will then be placed in a complete file and a sorvted file, cach of vhich may
be used for later analysis. The temporary file will be used to put out the daily
laboratory repoxts. This step will inelude scue calculations such as conversion
of sensitivity zone size to "sensitive'" or "resistant'.

Tt

Using the couputer to put on dally reports allews the project to procead
without addition of parsonnel to type in information, The input timo of the
secretary will be less than the time usually required to typz repoots.

The data analyeis will give us informoticn azbout the sensitivitics of various
bacteria to antibiotics. This informaticn will help uvs to decide which treatnent

1
to use in certain cases. We will also bz able to dstect significont changes in
sensitivity as vall as najor trends.

las
e
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Stantord Co
Robert W. Porter Biochemistiry Stanford

FIELD 07 "Nvesrizat o ‘
Kinetics of Aspartate i

Transcarbamylase

AMOUNT OF R

;SOJHCh UQA'V

38,012

PROJECT DESCRIFTION
(Approxirate!y 300 words)

ATC_KIN contains six programs uscd for the study of the recaction catalyzed
by the enzyme, aspartate transcarbamylase. Program LstSq simply calculates
a least-squares linear fit and standard deviation. Program DataFit calculates
initial rates of rcaction from experimental data. These data are time points and
counts per minute of product at each time point. Initial rates are calculated by
a least-squarcs linear fit; rates are taken from the fitted slopes, converted to
molar values using a value for specific radio-activity, and also corrected for cnzyme
concentration. This program, like the others in Project ATC_KIN, has been
written so that it can be operated easily by other workers in the research group
without experience in using compulters,

Other prograrns are used to fit the various kinetic equations which describe
the relation of initial rate to substrate concentration. Program HyperIit fits the
simple hyperbolic equation, called the Michaelis-Menten equation, The curve
fitting procedure is very crude. For the two constant parameters in this function,
initial estimates are provided, with ranges to be tested for both., In a first step,
a coarse fit is obtained by testing all the combinations of the trial values for the
two parameters, in coarse steps covering the two ranges. In succeeding steps,
the operator provides new, smaller ranges to be tested, repeating this procedure
until achieving a sufficiently defined pair of values. Next the data points are
scanned for deviations from this fitted curve, and the point with the largest
deviation may be rejected, at the option of the operator., If the point is rejected,
the fitting process is repcated, giving new values of the two parametcrs for the
best curve,

Program DataFit 2 simply gives a least-squares lincar fit for the linear
equation obtaincd from the reciprocal form of the Michaelis-Menten oouation,
first calculating reciprocad values of the data points and also calculating the
kinetic pavameters from the fitted slope and intercept., These values are (hen
used as the initial estimates for use in Program I'Iypo:‘}f‘i‘t,



Program Datal'it 1 {its the much mozre complicated cquation which
describes the kinetics of the two substrate rcaction, or the similar
equation for the kinctics in the prescnce of inhibitor,
is in the simpler reciprocal form, which predicts a family of straight

lines having a comumon intersection.  The program is designed to
s elect the valucs for the coordinates of the common intersection point

which gives the 1

vest value for the deviations of all the expoerimeoental
points from their corresponding best lines., The fitting procedurc is
similar t. t... crude trisgl-and-error method d

HyperFit,

escribed for program
It should be noted that this curve-fitting procedure requires
the use of an on-line commmunication cysten,

Finally, Prograrm ATCase 11 is a manuscript in preparation for
publication of these kinectic studies,

The cquation fitted
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DiZ SCRIPTION

‘RVL_ e

ATOR: INSTITUT

Walter E. ‘\"101(‘4

biLLﬂ) U
Computer instyu
research instrunc

AWObiT O” R:BOE Cr UQ“Q

PROJECT DESCRIFTION
(Approximaiely 300 wordss

The "S007" project is a subset of the general work of the Instrunentstion R

Laboratory, Cenctics Department, in the ficld of instrumentation research
conceivad to answer the question, '"What kind of autenated basic bilological

instrunentation would be sultable for interplanetary probes of exobiol

> R Zoago P o en . . . ¢ A s A e P
fOI‘mu? [XCL',‘;‘\l Lty & S P t‘ll‘“ lubu.,qu 5% heve shad llr-"[l.l_ upon that

[&]

arvca and have irmed

w applications in conventionzal biolegic
and medical research., An e:zample is the couputer-directed mass spectrenmcter
impleuented by this laboratory and reported in this laboratory's Techaical
No. IRL 1062. A quadrupole mass spectrometer was uniquely controlled by a

computer to achieve a high order of Instrument efficiency.

The "S007" zccount supports technical and enginecring developmont. Progreaus

to help in engineering design have been written and used. Two such pr NS ArE
"RCs" and "Dblfocus." The first of these euruples vas a stfaighthL.ard

electrical engincering circult anzlysis aid and the sezcond was arn evaluatios

of the accuracy and conplerxity of instrumentation nzaeded for a contenmplated
J I
mass spectroncter purchase. Other "SO07" files have experimeantal data useful

in the develepment of algorithics to be used in the control or data zcqulisition

1

s ST I T 11 "o, -
nodes of ACHH. TRACE" &and "PICKER"Y are e

h investicator's pil interest iz dn the time-choved fostreosaiation cepnzbliiiy
that ACIE is to develo Thiz is the dirvect digitzl coanectlon of thae ACMNY

Ko pyem - . - : s . ) PO ( -
computar to laboratory instruvoents. AlL of this investigaion's uvenge of ACHE

7]

&4
35



has becn divectly ov iundircctly in pursuit of this gezl. To this dite

e

usage has been in antdcipotion of ACME's ohility to zewrve these direct

Instruncntation necds of this leboratery, privtrily din the field of mass

spectvom2iera,

Once principal goal ds the integva i

5 8

(AEL) model MS-9 mass spectvoueter inte the ACHE data systen.  This work

is being suppovted by NIB grant 5 ROL AM GLZ37-07.
& 2). )

Gf on Ansoclated Electvonic Indusori

@)

o}
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Section 1B
INDIVIDUAL USER PROMECT DESCRIPTION

INSTHT Ul ’C“

INVESTIGATOR
AM, SAUNDERS M,D, PATIIOT.OCY

}'l)()

QUAV‘lTAPTV” CYTOLOCY M“SL CJIL

A e U !

25,456

PROJECT DESCRIFTION
(Approximaiely 300 words)

Individual objects, cells or standard spheres, are measured at magniffication

a
of 1000-3200x in a microscope for size and flourescence intensit a specified

v at
wave length. Data thus tabulated forms the basis for statistical analysis by
computer. The compuber is used similarly in calculating corrections when the
microscope 1s used as a spectroflicurimeter, Two manuscrivbs have been acceptad
and two are in preparstion using these facilities.

. . . _— e
The computer is also used to write the text of the MI%H.
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Stanford 3
tanioed O

Population Cenetics

AWVIOUNT 05 RaS0URCE USAGE:
14,655

PROJECT DESCRIPTION

(Approxirately 300 words)
Tne program tabulatles the results of models Tor the genetical varigbility
awong populations in a linear array, with migration between adjacent colonies.

Tne basic quantity is given by the symmelric recursion

+ T - BT T = 0.
UFgpp * Fg p) * By g #Fgp) + /¥, = 0

its propar, specicl solution has theform

d d
= A C. + A,
Al 1 21
where Al’ A2 are very complicaled algebrailc functions of the parameters. The
final quantity is a linear cowbination of F 's, d up to a few hundred. Thus
with the precision of this computer, a oo lar“p error would result from iis
direct spolication.

To avoid this an eguivalent direct procedurc has been applied to the vector

Foy Foy oo, P, msking use of the asymptotic property F, .~ X F_. Initisal
0o’ "1 d a+1

vectors were celculated by an approximate Tormila and iterated to deterwine if

they were increasing or decreesing. The two nearest ones of each kind were

stored and, as new trial vectors, their average was used The process wes

repeated ©ill oscillations of the last digit, due to truncation, were obseorved.

order of 10 5, determined by perturbation of the

required for each calcoulation varied froun o

PG B o P
2 VaLiud QY TO2 TLTaravaeird.

&
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INVEST/CATOR; INSTITUTION:

Stanford ¥

Abraham: Silvers, Ph.D, Medicine St ord
. OSSOSO
FIELD OF RVESTIGATON. PROZOCT TITLE:

Metabolism ' i Lipid Research (PAT_DATA)

AMOUNT OF RESOURCE USAGE:

L1, 500

b4

PROJECT DESCRIFTION
(Approximately 300 words)

Our laboratory has used extensively the ACME computer. We used the com-
putor for two major purposes:

A. ACME is used for considerable statistical computations and for
the processing of laboratory data. We have been able to improve our insulin
assay significantly, and have obtained calculated values in a fraction of
the time ordinarily spent on these computations in the past. The AQME
statistical library has given us many programs which have proven to be
very useful,

B. The ACME system has been helpful in the investigation of problems
of glucose, insulin and triglyceride metabolism.

1. 1t has enabled us to obtain an initial mathematical formula~-
tion for the transport mechanism of glucose across the cell membrane when
modified by insulin,.

2. We have been able to obtain approximate answers for the kinetic
constants describing 2 and 3 pool models.

3. 1t has been helpful for obtaining simulations of theoretical
curves and therefore has given us insights into the possible mechanism
operating in a particular metabolic situation.

We expect in the near future to utilize the analog digital conversion
abilities of ACME and to expand our use of ACME considerably.

ae
N



20T DESCRIPTION

—
<z
\./
-
=~
()
—
\
—
-
(B3]
|
>3
I
—

o e ST A KA At 1R 4w S e S 3 8 A 180 . b b 8 S s e

!I\‘,.Tl"!li Lo,

StanTord Computs Contor
R. Smallwocd Dean's Office Stanford lCdlCnl %Chool
FIELD O- awisTisarod  lewosgoy neeke
Medical Facility Planning ; MEDIPLAN
ESOURCE USAGE. o
101,849

PROJECT DESCRIFPTION
(Approximately 300 words?
The Stanford Medical Facilities Planning Group is carrying out a system

planning study for the design of the new Stanford Medical Care Facilities,
The project is dependent upon the services of ACME for two important functions.
The first of these is as a data gathering vchicle for acquiring medical informa-
tion from the Medical School faculty and community physicians. In the evaluation
of alternative design strategies for the Medical Care Facilities it is important
that the medical care demands of the patients be known. To acquire this
information a computer dialogue system has been programmed on ACME for interview-
ing doctors and encoding their standards of high quality medical care. This
dialogue system has been completed and an extensive data gathering experiment is

currently getting under way.

The second important use of ACME to the Medical Planning project will be
in the evaluation via simulations of alternative macro organization strategies
for the facility design. These simulation programs will use the data gathered
via the dialogue system plus some estimate of patient mix to simulate the total
patient care demands that will be made on the major units of a particular
design. 1In this way estimates of the relative cfficacy of particular designs
can be obtained. Some preliminary programs toward this end are in the process
of development. Later work under this project will very likely involve & much

more extensive devolopment of these simulation proprams.
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PROJECT DESCRIPTION
(Approximately 300 words)

The ACME facilities are being used in the developuent of computer contvolled

instrumentation. This involves wsing the 360/50 either to communicate with a small
laboratory cowputer or communicate directly with the instruments in the laboratory.

Data collected by a LINC computer (a small bio-medical computer) from nass
spectrometers is being sent to the 360 where calculations are performed on it.

The output is then returned to the LINC vhere it is displayed on a CRT display
unit. Utilizing the 360 in this operation increases the spead at vwhich the
calculation can be done and provides the opportunity te program for them in a
higher level language (PL/1). The cowmunication is done via the 270%-270%
general purpose digital intevface,

The 270X-270Y system also provides the ability to communicate directly with
laboratory instruments and other devices (for example digital plotters). Prograas
have been written for testing the capabilities of this equipment and the 1800
Process Controller to compare their capabilities to those of the LINC for
instrumentation control. In this instance the instrumentation involved is a
GLC/mass spectromater system. It is intended that with the ACME time sharing
system wve will have the flexibility and accessibility of the swmall computer
combined with the capacity for data storage and computing of the larze computaer.

ACME is also being used in a rather conventional sense for time shared

data stovare and retrieval.
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The programs separate basically into two categories: (1) PDP-8/ACME interfacing
and utility routines, and (2) ACME data processing routines.

The PDP-8/ACME programs consist of generalized inter-computer communi cations
2-way data transmission and 2-way storage routines which operate with the PDP-8
slaved to ACME. Utility programs provide some PDP-8 capabilities on ACME
(e.g. PDP-8 assembly language program listings.)

Some of the major data processing programs are:-
(1) An adaptive digital filtering program for removing muscle tremor in the
ECG waveform,

(2) A sorting program which allows re-grouping and listing of patient data
stored on disk files by age, sex, diagnostics, etc.

(3) A processing program which given output from the sorting program computes
various parameters for any time increment over the ECG waveform (e.qg.
mean, variance, conversion of rectangular to polar coordinates).

(4) Non-parametric pattern recognition algorithms to dichotomize disease
entities collected and pre-processed by the PDP-8, The work is in
early stages of development, thus it is premature to predict the eventual
power of such procedures applied to the diagnosis of ECG waveforms.,

An adaptive classification program is in progress which forms a pattern
vector from samples of the P-wave and QRS-wave. The vector is multi-
plied by a matrix to remove statistically insignificant elements, and the
euclidean distance between the vector being classified and a set of vectors
with known classification is measured, Using a mascive amount of data
soon to be collected and transferred from the PDP-8 to the ACME system, it

is expected that the program will provide a

ek £ rog significant improvement in
current dinonaastic technioiea
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