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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
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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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BUDGET JUSTIFICATION

Yor the current ye or

plan originally crcoosed

Crom the Josian Macy Jr.
ation aining at the enc of

the OL y: we do not expec

addition i Years As the

funds were nsumed, the SIM funding beceme « larger percentage of

total suppor ;

 

  

 

   

  

  

    

To improve reliability of the system the IRM adel » data cell Grives :

rage control unit, and two IRM 2411, disk drives were

with an TPM 2314, direct access storage device. Reference Dr. Lederze

letter to Dr. Waxman of February 29, 1968. The 2321 had LOOK Bytes of
memory and each of the 23lls had 7K Bytes; and the replacement 2314
elek Bytes. This change has resulted in substantially improved per
from the hardware configuration at the expense of data storage car

  

  

A second IBM 2414, Direct Access Storage Device, has been budgeted Tor addition
to the configuration in February, 1959. It would be desirable to install
this device as early as possible but delivery will be delayed to keev within
the budget ceiling established for the third year.

Travel expenses have been somewhat higher than budgeted in the awardé for
the 02 year and $4,000 is requested agein Tor 03 year. It is frequently
more economical to search out information and advice from institutic:
individuals who have experienced problems than to duplicate efforts. In
the field of computing the months that separate problem solutions ena
publication (if any) cannot be afforded.
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Stanford Computation Center

Stanford Medical School

  

Breitbard, Gary ACME

 

FIELD OF GNA   

 
 

ISAT ON PLE

Computer Science Testing in ACME

AMOUNTOFRESOURCEUSAGE:ts♥<CSTS ; _
20 , 60%

 

PROJECT DESCRIPTION

(Approximately 300 words)

My computer time has been used to bring the ACE software system from 4 culator
level of operation to a full-scale time-sharing system with generalized file h ndling,
real-time input/owtput capabilities, and a fairly large statistical library. Exten-

 

-
sions to the compiler have included full PL/I charactor handling facilities, internal
procedures, ON conditions for interrupt handling, and complete editing facilities for
terminal input/outsout.

  File handling capebilities heve been implementes entirely within the past year3 p + wo i
include the ability to store and retrieve PROG? files by line number
retrieve sequential DATA files, and retrieve DATA files by record KEY

    
   

Real-time input/output capabilities were added to the ACME system this year. Basic to
these is an ACME itten IBM 1800 software system that allows the 1800 to act as an
input/output multiplexor. The 460 software, which can be called fron PL/ACME pro-
grams, was written to communicate and provide en interface with the 1800 software.
This has permitted input (and limited output) of analog and digital v
laboratories under control of a terminal-written PL/ACME program. Also, PiL/ACME-
written programs can call for input/output through the 2701 or 270X dat
devices to communicate with auxilliary small computers located in the
tories or with an ACMF-built vector display.

 

D

2
a

 

Most of the computer time for the central ACME Droject has been devoted
link-editing, and debugging of the software described above. Remaining 63
divided among:

 

(1) Aiding users in early stages of real-time data gathering when ctand-alone use
of the computer was indicated.

(2) Dumping date cell (or disk) Files onto tane for back-up sto
(3) Running an analysis program to find oO the stored fi

consequent repairing of files that 俉
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FIELD OF

  

INDIVIDUAL USER PROJECT DESCRIPTION

INSTITUT (ON::
+

Stanford Computation Center
Class, Charles H. ACA Stan Medical School.

   

  

PROSZOT Tire:

 

Operations nt Inventory Control  
AMOUNT OF RESOURCEi USAGE:

 

13,088pegeminut

PROJECT SCRIF TION

(Approxircale!y300 words}

 

 

I maintain two equipment inventory control reports using the ACME
system, a few demonstration programs to show visitors, and a test program
to check status of various system functions.

  

One equipment inventory file lists ACMo's IBM eyhy terminals, by machine
number, location, department, instelletion date, device Features, and
drilling account number.

A second report lists type of equipment interfaced into ACME, by user,
department, cable numbers and distances.
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Grant Bo,

 

éINVESTIGATOR:

 

    Crouse, Trinda P. ACME Stanford Computation Center;
Stanford Medical School

VEO

Systems Programmer Cardiac Catherization Programs

AMOUNT OF ROSOQURCE USAGE:

59,652

PROJECT DESCRIPTION

(Approximately 200 words}+

 

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

1. A ventricular pressure analysis program to analyze ventricular pres-
sure curves transmitted either on-line or during playback of an FM
in the catherization lab. The progras deternines end-diastolic and ve
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 valve areas.

ye, Several EKG programs are being developed for use by the Dept. of Car-
diclogy and Anesthesia. The main program digitally filters the data, 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 1800/5360
system. PB, for example, tests the digital control box used by the catherization
lab [2]. A program was written to store preliminary artery and EXG data in data
files to smooth the data and to display the results on e 360-controlled TV. A
TV program was written to display data transmitted from the catherization lab and
other projects. This program displays the original ventricular pr
and indicates the points at which the program picks out the end-
points. The accuracy with which these points are jete
of subsequent results. The TV program provides ine
to the user about whet c j
also allows the user
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oocecebeetee _sStenfordMedic

FIEL 9 oF VEST! aA 20H PRO. SOT.TETLE:

 

Statistical Progsramning Statistical Consulting

AMOUNT OF FRESO!URCE USAGE:

54 399

PROJECT DESCRIPTION

(Approxircately 300 words)

 

ACME provides statistical consulting service and is building a library of
statistical programs, so the system was used for:

a. Consulting and some data analysis.

b Writing and debugging of statistical prosrams for the library (maltiple
and polynominal regression analysis programs, plotting program,
scheduling program for residents on call.

ky



  

Section [He A

ir DESCRIPTION

   DEPARTHA INST! t U tON

Nelson, Virginie S. ACHE watford Computation Center;

ori MedicalSchool

FI ELD Of INVES TION CN   
a

Programmer Clsnical Research Support

AMOUNT OF RESOURCE USAGE.

4%, O10

PROJECT DESCRIPTION

(Approximately 300 -vords}

Mostly used for program development for clinical research in
Psychiatry for Dr. Kopell. Also used for vsrious test programs.Bt ae

f
o

m
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Section Hie A

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR; DEPART iM     
ALT INSTITUTION:

 

Sandets, Gary ACK Stanrord Computation

Center, Stanford Medical

FIELD OF INVESTICAT. Gi§ PROIEST TIVLE: peheol.
  

Consulting User Consultin

AMOUNT OF RESOURCE USAGE:
 

13,702

PROJECT DESCRIPTION

☁Agproxirately 300 words}

The purpose is to offer consultation and assistance to users of the ACMR
system. This aid has proved very worthwhile because most of the users are
not computer-oriented. The program help allows the users to get information
about any of the keywords in the PL/ACME language, while they are working
at their terminals.

Other programs have been written to maintain and update the HELP program.
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tay ae _ ♥ tanforc mputatioa enterSanders, Williiem J ACME pteatore cont pon Vente
Stanford Medical School

 

  

 

FIELD OF aNJES ☜ON Py TLE.

Systems Progre Hardware & Software Development

  
 

AMOUNT Of RESOURCE USACE:

42,137

PROJECT DESCRIPTION

(Approxisately 300 words)

 

The work was done as a member of the ACMF staff, Hence, all of the resource
usage was devoted to furthering ACMi's goals. Specifically, major amounts of
computer usage were devoted to:

a TV display, a small computer interface, a 270%,il. Hardware testing for x
isplay interface.

fo

and a Sanders displSp

2. Develop system software for the hardware

3. Developing application programs dealing with the above » along with programs
for other applications such as interactive text processing



 

   

  

;ISTITUTIONINVESTIS
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abevyoseel

Statistical Progressing tatistical Consulting

AMOUNT OFRESSOURSE USAGE:

553768

PROJECT DESCRIPTION

(Approximately 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:

 

is, demonstrations oF program usage and
A

a. Consulting (date a WLirs

ingend testing of user's statistical program  

b. Enlarging ACME's statistical library (Linear re
programs for frequently-acplied statistical test
analysis.)

ession progasr
ot

ts, periodogra



 

INVESTIGATOR, INSTITUTION:
Stanford Medical School.
Stantord Gonputation Center

FIELO OF VESTISAT- CM PROLCUT HITLE.

  

 

Wiederhold, Gio

  

Computer Science Lesting in ACME

 

26tT

PROJECT DESCRIPTION

(Approximately 300 words)Pa

Work underteken under this project title falls into two classifications. The
major portion of the usage was the testing cf nev features, developments of the
ACME system, and the writing and execution cf stecial test programs to track
down programming difficulties reported by users. Much of this usage took place
outside of regularly scheduled hours to avoid interference with user programs.

 

  

 

A number of special debugging and monitoring statements have been made available
in the ACME system to allow testing, monitovin=. and error checzing while other
users are receiving regular or slightly dele service. The effect of this
type of computer use has not been felt direcculy. but has meena ACME to fix,
modify, and adjust the system within a fe; vO @ week--rather than the few
weeks to hardly ever experienced in cbherSy¥Suv

  

  

i of

The other usage under this project ts the collestion of usage statistics, both
for use as a tool in system development and for monthly summaries used for
accounting of non-medical use and reporting to NTH.

  



INDIVIDUAL USER

INVESTIGATOR.

Robert

FIELD OF

Large

SiISATION
file handling and

NG

%O0196

PROJECT

(Approximate

This project was

access system to process investigations

dicennial census subset, and at the same time, protect the file

violation of the confidentiality of its

file handling routines in the system at

conclusions. An estinate of

system outage or other failure.

  

established to prove the practi

four-fifths of

was Cirected to re-entry of data or programs

O514-02

PROQUECT DESCRIPTION

ithyIS iutLON.*

Stanford Comoutation Center

  

ord Medical SchoolS ta viT

  

 

DESCRIFTION

lv 300 words)

cability of using a direct

on a huge demograpnic Tile sucn as a

against any

content. Hoyvever, the primitive state of

the time, prevented any soluticns or

the time utilized in this effort

or restart of programs due to
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Seclion Hil-th

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: |DEPAR
 

 

INSsin UliPON:
Pail Divie; e Stanford Computation Center

eatr i atholos Ssioi .
EH. 5S. Beatrice athology, PVE ETON OF Stanford Medical Center

Histochemtatey

FIELD OF INVEST CAT!ON: PROJECT THYLE:
Biochemical Analysis of Elements by Laser

Cytochemistry Microprobe Emission Spectroscopy
 

ANMIOUNT OF RESOURCE USAGE:

13875

PROJECT DESCRIPTION

(Approximately 300 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 fora
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,

L&



INVESTISATOR.
Walter F. Bodmer Genetics

INST HP UTION:

si Computation Center

Medical Sensol

   

FieLD OF Me SPLGATOR ROLES
Human White Blood Cell Genetics POPGEN

     

AMOUNT OF RESOURC   
515 90e

PROJECT DESCRIP TION

(Approximately 300 words)

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 sera
also up to one or two hundred in number. This data is then processed to analyze
the relationships between the,gactions of different sera on various sub-groups of

our population, the identification 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 entigens. Other -separate projects involve the use of ACNE for

following through the consequences of simple population genetic models and for the

analysis of data from density gradient centrifugations.

hg



INSTITUTION:
Stanford Computation Cen

Stanford Medical Set

INVESTIGATOR; Di

Neil Brast

 

a

FIELD OF INVESTIGATION, PROJECT TITLE,
Biochenical and Physiological.

Psychology Rodents

    
AMOUNT OF RESOURCE USAGE:-

66614

PROJECT DESCRIPTION

(Approximately 300 words)

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

Vi. Studies of the steroid stress response to ethanol in inbred strains of
mice (Ryoko Kakihana, Ph.D.).

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

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

4, A study on the effects of prenatal 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;

Programs to store and analyze data from fluorometric ASSES}

3 Programs to store and search bibliographic deta.



 

INDIVIDUAL USER PROJECT DESCRIPTION

| ~PINSTITUTION:
Stenford Computation Center

 

INVESwmaGSAYrOR,

R. Britt MEDICINE (Neurology) i Stanford Medical School

FIELy oF ABNYE: STISChTON PROIECT. TET LE::

Neurophysiology Auditory Regulation

AMOUNT OF Re☜SOURCE USAGE:

ania

PROJECT DESCCRIP TIToY

(Approximately 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 density and probability distribution,
(3) ecrosscorrelations 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 (meurons).. A number of

statistical programs have been written utilizing subroutine?

made available from ACME for this analysis,



 

INDIVIDUAL USER PROJECT DESCRIPTION

 

   
INVES TIGATOR: DEPARTEF INSTITUTION:
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AMOU NY OF RESOURCE USAGE.
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PROJECT DESCRIPTION

(Approximately 300 words)

During

applica
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INDIVIDUAL USER PROJECT DESCRIPTION

INVES:t1cBAYTOR.: DEPARTME INSTITUTION:

Stanford Computation Center

Stanford Medical School

 

     
Howard ☁XM. Cann, M.l, _Pedia i

FIELD OF

Genetic Studies in the Lake Atitlan Basin,
Genetics Guatemala

 

AMOUNT OF RESOURCE USAGE.

14995

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 Atiti4n region in Guatemala. A high
infant mortality rate, the age distribution of these populations and of mortality
in these populations, and preliminary sero-epidemiologic studies indicate the harsh
environment of these communities.

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 sre 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.
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR:

TPPEOA
Stanford Computation Center

Stanford Medicel Center

  

 

K, COLLINS

FiEL9 OF NV: DT VETLE:eta | me   

PROTEIN CHEMISTRY ATCase

AMOUNT OF RESOURCE USAGE-

32670

 

PROJECT DESCRIPTION

(Approximately 300 words)

ATCase contains two types of programs and data files. One type is used in con-
junction with an amino acid analyzer, to process data gotten from the analyzer.
The second type is used in conjunction with ultraviolet spectral studies of the
E.coli enzyme aspartate transcarbamylase (ATCase),

First type: An amino acid analyzer is used in our research group for a wide
variety of studies in protein chemistry. These include structure - function
studies on (borins) ribonuclease, structure -~ function studies on (Z.col:) 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 number of people working on several projects. The analysis
of the chromatogrems obtained from the amino acid analyzer is laborious and
tedious when done by hand. Thus ACME, in conjunction with some other automatic
equipment, has been adapted to make these analyses fast, accurate, and depend-
able. The peaks con the chromatograms are either measured automatically (oy
an integrator attached to the analyzer) or, if necessery, measured by hend.
This data is then fed into an ACME program ("AAanal"), 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.

b. Either the most recently determined set of const
factors for each peak of the chromatogram or the averasg
(stored in the computer) may be used.

its normalization

e last ten sets

+
ec. The progrem determines the total weight of the sample analyzed.o © AT

ty

d. The amount (in millemicromoles) of each amino acid in the sample is
computed,



e. The micromoles of each residue per ms. protein in the sample may be
computed,

f. All the date can be corrected (automstically) for tryp to plan destruction.

  

sg, ☁The number of r imo acid in the protein can be computed,
nd the molar retios of rinalized to any residue, can be
determined.

 

h. The progres: ith 23 amino acids and derivatives, or the 17
commonly occurring ecid-stable residu

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

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

a
l
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR, DEPARTMENT INSTITUTION:
Stanford Medical School

Stanford Comuutation Center

 

Charles H. Doering Psychiatry
aenSee ane oteieieeteriad lenetiicaenignmnliiamtnttbenieteneenttiitnenetee aeee ei nares atrcaten we

  
  

FIELD OF INVESTIGATION. PROJECT TITLE:

Neonatal development of the adrenal esmolase
gland.
 

AMOUNT OF RESOURCE USACE.

 

A. ☁ oR e¢
PROJECT DESCRIPTION 2H Aveit Vile
(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 horimone
precursor. 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 | 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).

A O
N
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Section Hi-B

 

INDIVIDUAL USER PROJECT DESCRIPTION

INVES:TIGATO®: ☜iNSTIT UTION

Stanford Computetion Center

 

FIELD OF INVES TIGAT aROEaGy TIPLE:

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

 

Cardiac Surgery Heart, MARG I

AMOUNT OF RESOURCE USAGE
 

95,314

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 done 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.

57
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INS TETUTION:

 

(patholocvy)
rartenf post

AMOUNT OF RE

175593

PROJECT DESCRIPTION
(Aporoxirately 300 words}

This project title was used for:

1. Learning how to code in Acme/P1.

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 progvam-

ming of a 2471 output scatter diagram was time consuming and a run cost about 150 page»

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 diagram program,

The effect of orgenic matrix in plasma and self absorption on cation determinations is

now clearer.

Effect of exvgen concentration on exfoliated bronchial epithelial cells. Here

the data had greater variance than even in the electrolyte concentration project,

smoothing routines and trigonometric interpolation was performed. The results were

/continucd

 



ambiguous.

4, Several extensive programs for manipulation and filing of alphanumeric and
numeric data were built. The aim initially was to write a sufficiently cecneralizedoo

 program to cope with most of the procedures I wes beine asked to deal with. Nese
programs cost too much to run, and occupied a great quantity of the systen'☂s wemory.
The project title is now being used to file prosrars for subsequent partial or complete
copying inte other projects in an attempt to conserve programming time.
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR. | DEPARTRENT ANSTITUTION:

 

Enlander,DEREK_|PATHOLOS ft

FIELD OF INY ESTIGATION. ☁PROJECT VETLE:

DATA RETRIEVA CAS Es ee
 

AMOUNIT OF RESOURCE USACE.

Lh 239

PROJECT DESCRIPTION

(Approximately 300 words)

RETREIVAL OF AUTOPSY DATA AND HOSPITAL RECORDS FROM VARIGUS PARAMETERS,

PROGRAM WILL BE SUITABLE FOR USE BY SECRETARIAL STAFF INSERTION OF DATA

DAILY AND THEN PROGRAMMER RETRIEVAL OF DATA FROM ANY PMAGE PARAMETER

e.g. DIAGNOSIS, HOSPITAL RECORD NO., etc. CORELATION OF DATA BETWEEN

CASES WILL BE AVAILBLE,



 

INDIVIDUAL USEF
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Stenford Comoutation Center

Wm, H, Forrest; Jr. M, D. Anesthesia Stenford Mecical ecnco!

FIELD OF YES TIOATON ♥PPRo
Clinical Pharmacology | Veterans Administration Cooperative

|Analgesic Study

SOURCE USAGE :

  

PROJECT DESCRIPTION

(Approximately 300 words)

The Veterans Administration Cooperative Analgesic Study is a cooperative clinical

pharmacological study in five VA Hospitals, It has the following aims:

 

A, To evaluate compounds now in use for analgesic and sedative activity,

and to verify under controlled conditions the claims for efficacy and side

effect liability.

B, To evaluate newer analgesics of the non-addictitgoral type and to place

them in their proper heirarchy with standard drugs namely morphine,

C. To investigate the methodologic problems by use of modern computers and

statistics,

D. To stimulate new research into the area of analgesic and sedative eval-

uation, and to provide a framework for the teaching of clinical pharmacology

within the Department of Anesthesia,

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

Administration Hospitals under the direction of the Chief of Anesthesia and assisted

by Nurse Observers, The Nurse Observer has been trained in the standard method of

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

for followup and interviews for nighttime sedation, The study is oriented to post-

operative surgical patients and patients in whom chronic pain is a problem, or in

patients with chronic hospital care requiring nighttime sedation, Double blind

crossover techniques are used; except when dose ranging is done, Medications are

prepared in identically-appearing form, randomized and mumbered serially, Patients

are selected according to prescribed methods and questioned for efficacy and side

effects,

.
ol



INDIVIDUAL USER PROJECT DESCRIPTION (continued)

Protocols and forms for collection and anagemcnt have been devised, The data
is collected from all the hospitals at the data collection center here in
Palo Alto VA Hospitel and is inputed directly through the 2741 Terminal to
the Acme System at Stanford, Data is ervorchecked jimediately upon entry
into the system and errorchecking reports are redistributed to the partici-
pating institutions, At the present time, our data file includes programs
for errorchecking our data, analyzing for means, analysis of variance and
potency, confidence curves and orthogonal comparisons, In addition, we are
contemplating the use of additional programs which will use the linear hypo-
thesis for obtaining relative potencies in those studies where order effects
are important.

Subsequent methodologic studies will be made much easier by immediate turn-
around and storage capabilities of the 360/50. In addition, we plan to useour 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 forns,

62
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FIELDOF Nye:

RELATIONSHIP
♥~HTATS AND=2
AMOUNT OF RES

    

MECT DESCRIPTION

IN STITUTION

Stanford Computation Center

Ptanford Meareet choot
    

SYNTHEST

10,486

PROJECT DESCRIPTION

(Aperox ina bay?

Iwo computation activities concerning the relationship

electrical behavior of single intracellular slow potentials

taneously recorded macropotentials (EHS) in

Dr. Frank Morrell, Chairman, Department of 1}

In one,

performed using the

output data.

that there wascontentions

cellular slow potentials

Significant coherence between particular

cellular potentials.

Neurosciences Research Program, Rockefeller Univ. Press 1967).

taly

transfer function ané coherence

intracellular data as

and the EEG and

(Reference in 1966

300 wards)

between the

and simul -

é human subject were pursued.

Veurology provided the data.

function computations WeLre

input date and the EEG as

The objective was to reconcile Dr. Ross Adey's (UCLA)

no significant coherence between the intra-

Dr. Morrell's demonstration of

EEG wave complexes and intra-

Intensive Study Program of the

The

computational results achieved demonstrated that the relationship between

the intracellular

This sult is

recenclles the two points of view.

potential and the EEG was

(The results-were

linear and time varying.

coapatable with both the Adey end Morrell findings and

communicated in



- . Vi or oe + x :the January 1968 Neurosciences Research Progzran Meeting on Information

Coding in the Nervous Syste &hy, and will appcear in a forthcoming Neurosciences

Research Progrenm Dulletin.)

In the second activity a preliminary attempl was made to synthesize

an interval of an ERS record Usius portions of Simultaneously recorded

intracellular date. The technique employed was to construct a Lilter

matched to particular Segments of BiG wave cormplexes end to extract from

the intracellular recording those segments which were very highly

correlated with it. The computation is that of a running correlation
coefficient es computed through a digital matched filter. Prelininary

results suggest that E®G records can be synthesized arbitrarily well by

this means. The computational results ☁therefore suggest that what

heppens at any instant in the macropotential (synchronous behavior) is

duplicated throughout the time course of the individual cell intracellular

potential. In effect therefore, at least under the circunstences exanined,

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 investigation could not be conducted without

the use of large scale digital computations.
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INDIVIDUAL USER PROJECT DESCRIPTION

DEPART HA INSTITUTION:

Stanford Computation Center

Stanford Medical Schoo]

 

INVESTIGATOR:

David Godwin Radiologsy-Sursery

FIELD OF INVESTIGATION PROG

 

Cancer Records Adrenalectomy

AMOUNT OF RESOURCE USAGE:

PROJECT DESCRIPTION

(Apgroximately 300 words)

Pilot Analysis of Case Records of Adrenlectomy for Storage, Analysis, and Review.
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Stanford Computation Center
7Avram Goldstein Pharmacology
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FIELD OF iN VESTICATION

various

AiLOUNTTOF RESSOURCE USAGE

L519

PROJECT DESCRIPTION

(Approximately 300 words}

ACMEis used for general 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, measuredin photoelectric counter cages at

successive drug injections. Other studies involve tissue distribution of

radioactive levorphanol in the mouse. Yet other studies concernbinding

of radioactive levorphanol under various conditions to subcellular fractions

of mouse brain homogenates.

ACMEis also used for miscellaneous purposes in connection with

graduate student training; a numberof student projects are handled on this

same project account.
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Stanford Computation Center
Leonard Ae Herzenbers. Gevetics otenford Medical Center
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FIELD OF ENVESTISCDAY ON PROJEC TELE:

Genetics and Imnunology "precy"

AMOUNT QF RESOURCE USAGE:

 

12,655

PROJECT DESCRIPTION

(Approximately 300 words}

Our laboratory is engaged in quantitative studies on immunoglobulins in antibody

in

production/mice., ACME has been used to calculate immunoglobulin levels from raw

data obtained in experiments, to predict immuncglobulin levels from theoretical

curves, to calculate geometric means for autibody assays and operations to convert

raw data to useable experimental results. In addition some work hes already beczun

to use ACHE to keep track of individual histories of thousands of mice maintained

in this laboratory. The program to draw pedigree charts for all of the inbred

strains is already in operation. Other programs to study the immmologic history

are in process of preparation. It is hoped that programs will be developed to

make information retrieval for antisera testing easier and quicker.

C7
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INVESTIGATOR: | DEPAR

 

  

   

FIELD OF INVESTIGAT! N
e

CROUTGENETICS

AMOUNT OF R ESOURCE USAGE:

W
w

N
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PRQJECT DESCRIPTION

(Approximately 300 words)

This project consists mainly of programs for the analysis of

cyclic graphs to allow the enumeration of the rings structures of

chemistry. Proerams analized the trivalent cyclic graphs,

The main objectives are to Indicate all the possible sraphs,

isomorphisms of superficially different graphs, symmetries within

a praph, rational description of eack item, rational ordering of

the graphs, rational numbering of the vertices and paths and

compact, computable notation for each feature,

Fach graph is represented as a Hani lton Cireult projected

n the boundary of a regular polygzon with | vertices,

Oining these M vertices and M/2 chords, since each vertex is

rivalent., The locations of these chords are specified hy

/2 characters,

O
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INDIVIDUAL USER PROJECT DESCRIPTION

INSTITUTION:
Stanford Computetion Center

Stanford Medical School

INVESTIGATOR: DEPART MER
CERNE TICS

 

Jd. Hwang

   

 

FIELDOF INVESTIGATION: PROJECT TITLE:

GENETICS GEMLIBT

  

AMOUNT OF RESOURCE USAGE:

20,079

PROJECT DESCRIPTION

(Approximately 300 words)

This project contains the statistical and miscelleanous
promrams use by the Genetics Bepartment.

Statictical programs: feneral statistical analysis for tke
calculations of sum, mean, standard deviation, the analysis of
variance, chisauareand prohahility of chisquare distribution,
correlation and repression analysis, the norinal distribution
with the same mean and standard deviation for fitting a curve,

Plotting programs: Plot har eranh in 100 positions, plot of
percentage distrihution, plot by function scaled to the range
of 9 to 100, plot of multivalued function allows the choice
and supersition of several characters. Flas is inserted on the
chart when underflow or overflow occured,

Sorting programs: Sortins a vector in ascending order, sort array
and alphabetical informations.
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Section Tle B

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: DEPARTMENT. INSTEFUTION:

STANT ORD :J. Lederberg CEMETICS ve   
FIELD QF INVESTIGATION. PROJECT TITLE:

Genetics PEMOPAR

AMOUNT OF {ESOQURCE USAGE:

PROJECT DESCRIPTION

(Approximately 300 wards)

A program for information retrieval interfacing with the Sanders 7270
display. Programs work with multiple files. Files is created hy
program and store on disk,

Program is called in by 1?! 2741 terminal thru ACHE. 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 display keyboard,

Program features the option of working vith any files, also provides
selection of the following actions - create new file, addition of
records to the existine files, alter content of any record, delete
or Insert records, listing any portion of the existine file and
search for key words fn the file. After each selection ts processed
user has option of rerunnine the program without recompiling,
While execution is in progress, in addition of the information displayed
on the scope, a list of options and selections is printed on the IBM
2741 terminal to keep track of what kas heen done during each run,
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INDIVIDUAL USER PROJECT DESCRIPTION

 
 

 

 

INVESTIGATOR: DEPARTMENT: INSTITUTION:
SIDNEY LIEBES, JR. GENETICS STANFORD MEDICAL SCHOOL,

STANFORD COMPUTATION CATER 
 

 

FIELD OF INVESTIGATION: TITLE:

MASS SPECTRAL DATA HANDLING MS (MASS SPECTOMETRY)

AMOUNT OF RESOURCE USAGE:

555760

  

PROJECT DESCRIPTION

(Approximately 300 words)

The computer has been used to provide various gupport functions fer research
in the area of mass spectral microanalysis of organic materials. The mass
svectremeter is run in either of two different modes, The data derived
while running in one of these modes is transmitted automatically to the
ACME system for storage. The other mode requires operator participation in
the transmission,

The stored data is subjected to a varlety of interpretative manipulations. In
one running mde the mass peak locations are quadratically related to the
real running time parameter. Linearization of the mass peak displacetcnt
has been performed with the aid of the computer thus simplifying the
identification of individual peaks.

A computer 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 zones. A wide selection of program decisions can be
made in program execution by directing the spot to different zones.
This flexibility enabler selection,for example, of the spectra (identified
by {ile numbers) to be displayed for each spectrum; the normalization to
be used in the peak height display; the identification of the mass numbers
associated with various peaks, ete,
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Consulting User Program Consulting
 

   

   IkcGe USAGE:

25,13)

PROJECT DESCRIPTION

(Approxizrately 300 words)

Consultant and programmer. Programs written so far include a scatterD2 e

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

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

checking procedures for approximately 35 statistical subroutines tooO _

keep users from writing over the syste sample programs for ar

ACME publication which introduces the new user to ACME,
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INDIVIDUAL USER PRQUECT DESCRIPTION
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Roy H. Maffly, MD. Medicine Stanford Medicel Sehcol

FIELD OF tNVESTIGAT.ON, PROG E

Ion transport Relationship of Metabolism to Sodium

| Transport

AMOUNT OF RESOURCE USAGE:

14,700

PROJECT DESCRIPTION

(Approximately 300 words)

We are measuring simultaneously the rate of sodium transport and
the rate of CO? production by the urinary bladder of the toad. Rate
of sodium transport is measured as the short circuit current. Rate
of COj production is measured as the rate of decrease in conductivity
of a dilute NaOH solution as CO? 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, By means of the computer
we calculate (1) rate of CO9 production from change in conducti-
vity (mot a proportional factor); (2) ratio of short circuit
current to rate of CO9 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 sodium transport to see how they interrelate. In
particular we are studying which changes first in different siuta-
tions and the different ratios obtained in different situations.
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: DEPARTMENT INSTITUTION:

  

Stanford Comput
Emmanuel Mesel, M.D, Pediatric Cardiology Stanford Medi

FIELD OF INVESTIGATION PROJECT TIT

Direct Measurement of Intracardiac VSD

  
Blood Flow.

AMOUNT OF RESOURCE USAGE.

15 52%

PROJECT DESCRIPTION

(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 differentia
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 lists digitized data, which, when graphed, permits
comparison of the pattern of flow with the pattern of differential 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. ~

 

Future effort will be directed towards the incorporation and use
of programs developed in project carcat for pattern recognition of pressure and
flow contours. ,
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INDIVIDUAL USER PROJECT DESCRIPTICN

INVESTIGATOR. DEPARTMENT INSTITUTION.

 

Emmanuel Mesel Pediatrics Stanford Medical School
oy] { ayae Ae

Tord Comtutat

 

FIELD OF HIVESTICATION PROLECT
Medical Diagnosis WER

  

AMOUNT OF RESOURCE USAGE.

49,504

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. a
: *and his collaborators☜. 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 dependsheavily 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 effort,

l. W.F. Rousseau, A Method for Computing Probabilities in Complex Situations,
Doctoral Dissertation, Stanford University (in pteparation).

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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INVESTIGATO | DEPARTINT. NSTITUTION
; stantord Medical Center

Emmanuel Mesel, 1D, Pediatrics pe bamzors Camput on Center

FIELD OF |{INVE SjIGATION! PROJGCT TITLE:

On-line analysis of cardiac catheterize- Carcat
tiondata.

AMOUNT OF RESOURCE USAGE.
 

186, 106

 

PROJECT DESCRIPTION

(Appfoximately 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 analysts ☁of clinical information
will be an important part of our future efforts.
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27,925
  

PROJECT DESCRIPTION

☜Approxivately 300 words)

 



Gre WE fil O He G04 I i. ☝ OF

INDIVIDUAL USER PROJECT DESCRIPTION

INSTITUTION: .

tnmeeeeeee te te cman aes

INVESTIGATOR: DEPARTM

 

3
stanford Medics

Stenford Compus  
NATayfact
GENRE TCS

GY Ville:

 

PROS:

 

BRAIN PROTHIN BIOCHEMISTRY

AMOUNT OF RESOURCE USAGE:

 

 

123,7h

PROJECT DESCRIPTION

(Approximately 300 words)\
2

An inexpensive, easy to realize interface for a Packard # 3514 liquid
scintillation counter - IBM 1800 was built and tested. Several support pro-
grams written in 1800 Assembly Tanguage end PI/1 comclete the interface.

1(A full description is available in ACME Note #TPA-1). The interface makes
possible direct reading of data into ACME deta files from the counter outout,
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words)

  

The usage of this terminal under this name actually represents usage by

several investigators in this department. Mr. Nye has written most of the

programs and his field of usege 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

genetic studies in bacteria, and Dr. Awkraut for statistical studies of the

immunologicbulins in man. It has also been used in a vedagosic sense by

students of these men as well as for manuscript editin antages of

time sharing and data files becoms more evident, and ai sted
instrumentation becotrs more commonplace, it is expected that there will beyn

considerably more usage by this department.
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Dr. Petralii | Tnfectious Diseases
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AMOUNTOF SOU RCE USAGE:

43, Gee

PROJECT DESCRIP TIO?ty

(Approxivately 300 word

This project deals with the data collected in the Ho:

store in a form suitebleLaboratory, quality control of the input as well as s

for later analysis

pital Bacterlolosy
Ge
5

or
o

    

As conceived the project will proceed as follows: the secretaries will type
the information at the terminal. Yhe data will be placed in a tempor:
frou which it will be aualyeed for quslity vtuel, Deta moet consis

   

 

Hh oat

previous data will be questioned and perhaps the leboratory test repent
deta will then be placed in a complete file end a sorted file, each of which may
be used for later analysis. The temsorary file will be used to put out the daily
laboratory reports. This step will inelude some calculations such as conversion
of sensitivity zone size to "sensitive" or ☜resistant☝.

  

OEE

Using the computer to put on daily reports allows the project to proceed
without addition of personnel to type in information, The input time of the

secretary will be less than the time usually required to type repoxts.

The data analysis will give us informoticn about the sensitivitics of various
bacteria to antibiotics, This information vill help us to decide which treatnent

 

|

to use in certain cases. We will also be able to detect significant changes in
sensitivity as well as major trends.

O
n

Y
O



 

Stantay C

Stantord iM  Robert W. Porter

    LD OF UNVES TI SAT ON | ekOszar Fa
Kinetics of Aspartate | ATC KIN

Transcarbarytase |

  
AMOUNT. OF RESOURCE. USAGE:

 

58,012

PROJECT BDESSRIFTION

(Approxirate!ly 300 words)

  

ATC_KIN contains six programs used for the study of the reaction 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-squares linear fit; rates are taken from the fitted slopes, converted to

molar values using a value for specific radio-activity, and also corrected for enzyme

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 computers,

Other programs are used to fit the various kinetic equations which describe

the relation of initial rate to substrate concentration. Program HyperFit 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, Ina 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 fromthis 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 repeated, giving new values of the two parameters for the
best curve,

Program DataFit 2 simply gives a least-squares linear fil for the linear

equation obtained from the reciprocal formof the Michaelis-Menten equation,

first calculating reciprocal values of the data ports, and also calculating the

kinetic parameters from the fitted slope and intercept. Vhese values are then
used as the initial estimates for use in Programm HyporFit,



Program DataFit 1 fits the much more complicated equation which

describes the kinetics of the two substrate reaction, or the similar

equation for the kinetics in the presence of inhibitor. The cquation fitted

is in the simpler reciprocal form, which predicts a family of straight

lines having a common intersection, fhe programis designed to

select the valucs for the coordinates of the common intersection point

which gives the 1) sest value for the deviations of all the experimental

points from their corresponding best lines. The fitting procedureis

Similar to t.c crude trial-and-error method

 

described for program

HyperFit. It should be noted that this curve-fitting procedure requires

the use of an on-line communication system.

Finally, Progran: ATCase 1] is a manuscript in preparation for

publication of these kinetic studies.
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INVESTIGATOR, DEPART EN! INSTITUT!

 

Walter He RSYai

FIELD or

Computer i

AMOUNT OF RESOURCE USAGE:

24,650

PROJECT DESCRIPTION

(☁Approxirais!y 300 words}

The "S007" project is a subset of the general work of the Instrumentation Re

  

Laboratory, Cenetics Department, in the ficid of instrumentation research

conceived to ansver the question, "What kind of automated beste blological

instrusentation would be suitable for interplanetary probes of exobio

forme?" Accusl acceso  -s Of this laboratory have shed light

area and have inmediate here and nov applications in conventional biological

and medical research. An example is the computer-directed mass spactrenster

implemented by this laboratory and reported in this labooratory's Technical Report

No. IRL 1062. A quadrupole mass spectrometer was uniquely controlled by a

computer to achieve a high order of instrument efficiency.

The "S007" account supports technical and enginesring development. Prograus 

to help in engineering design have been written and used. Two such prograns are

"RCs" and ☜Dblfocus." The first of these exeuples vas a streightforverd

electrical engineering circuit analysis aid and the second was an evaluation

of the accuracy and conplexity of instrumentation n   ded for a contemplated

mass spectroncter purchase. Other "S007" files have experimental data uscful

in the develepment of algorithirs to be used in the control or data ecauleition

Be Tees TM a, " o seo les of tte tapsmodes of ACH. TRACE☝ and "PICKER" ere excmples of this types.

This investicator's

 

a ety 2, es «Leg ce ot + mi de ge compen dt
in the tame-cheved instru.sn

 

that ACH! is to develop.

 

is the direct digital connection of the ACH

compucors to laboratory dnstrwsents. All of this investisater'2 se of ACHE
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has been eirectly

 

peal. To this dste

usage has been in obilicy to serve these direct¥

 

instrumentation moods of this lsboratery, pelucorily in the field of msmi os oFan 2 ere)

spectrom2ters,

Onee principal goal is the integration of en Associated Electronic Indusm A c 3 p
>

w
e ; te o a

(AET) model MS-9 mass spectrometer date the ACHE data system, This work

is being supported by NIB grant 5 ROL AM 64257-0907.
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Section HH-B

INDIVIDUAL USER PROIECT DESCRIPTION

INVESTIGATOR. EPART INSTHUy ION☁;

A.M, SAUNDERS MoD PATTOTORY stanford Medical School
♥s : _ ves Stanford Comoutation Contes

RIEL') oF

SVENETATIVE CYTOLOGY MAST CHUL

YES

asAMOUNT

Tndividual

of 1O00-420C

computer.

microscope

and two are

The computer

    
RESOURCEE:

25,456

  (Approxirral

objects, cells or standard spheres,

Ox in a microscope for size and flourescence intensity at a spec
wave length.

are measured at a meeeaoe
-

ied

Data thus tabulated forms the basis for statistical analysis by
The computer is used similarly in calculating corrections when the

ais used as a spectroflourimeter. Two manuscripts have been accepted
in preparation using these facilities.

7 S MLe Ubealso used to write the text of the
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PROJECT DESCRIPTION

(Approximately 300 words)

ine program tabulates the results of models for the genetical variability

among populations in a linear array, with migration between edjacent colonies.

Tne basic quantity is given by the symmetric recursion

+E BCR. + +oF =O;Fain

*

Pap) + BPs

*

Fay)? Wg

=

O35

its proper, special solution has vRePorn

a. a
= Ajay + Ajo

where Ay> Ay are very complicated algebraic functions of the parameters. The

final quantity is a linear combination of F 's, d up to a few hundred. Thusa
d 2 ☂

with the precision of this comouter, a too large error would result from its= 3 cay

direct application.

K ° 9 <i o re this en equivalent direct procedure has been applied to the vector

Fey F . B., making use of the asymptotic proverty F w XFL. Tnitial0☂ 1? of 3 ☜@? a o a Syme Pp porey atl Tad * ☜

vectors were calculated by an approximate formula and iterated to determine if

they were increasing or Gecreasing. Tne two nearest ones of each kind were

stored and, as new trial vectors, their average was used. The vrocess was

repeated vill oscillations of the last digit, due to truncation, were observed.

aus final precisions o? the order of 10 » determined by perturbation of the

required for each calculation varied fron cs
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INSTITUTION,INVESTIGATOR.

 

Stanford Medical ScneolvalidAbraham: Silvers, Ph.D. Medicine

 

Ford Computation Center

FIELD OF tNVESTIGAT- ON. RO.

 

l
e

Metabolism ; Lipid Research (PAT DATA
|

AMOUNT OF RESOURCE USAGE:

41,5223

PROJECT DESCRIPTION

(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 ACME
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, It 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. It 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.

V
y
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Stanford Computation Contor
R. Smallwood Dean's Office Stanford Medical School

FIELD O0 : SAT; On 7 es ar eyTETLE.eee

Medical Facility Planning | MEDITPLAN

AMOUNTOFRESOURCEUSAGE.Sst=<CS~=<CS;SC;<C;<C«C:=<Ci<CiC
101,849

PROJECT DESCRIPTION

(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 vehicle 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. In this way estimates of the relative efficacy 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 a much

more extensive development of these simulation proszrems.
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INDIVIDUAL USER PROJECT DESCRIPTION
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RODENT 1 idly Stenford vecicel Scheol

Stanford Computation Cen

FIELD OF INVESTIGATION. THTLES

Cardiac catheterization aby

  

AMOUNT OF RESOURCE USAGE

PROJECT DESCRIPTION

(Approximately 300 words)

Cardioloey livision is currently emnleyving the Acme computer
co develop a reliable, on-line wrethed for analysis of cerciac cathe-
on Cata. At present four lines of analog Gata are being
rom transducers and a dye densitoveter located in the 7

abcratory to tne ITbv 1600 srocess centrol conouter where
ton is Cigitizec. at a rate of 1090 sarples per second.
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The ultimate design aims of the program are:

2. Canabillities of performing more cetelled analysis of pres

transient phenomena than can be convenientivit
plished at present

 

l. Papia corvuter-cardiologist interaction

]
   

. Covnuter service for perinvneral catheterization laboretorics
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Computer - Instrument Interaction Computer Control of Mass Spectrometers
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Vybheg

PROJECT DESCRIPTION

(Approximately 300 words☂
The ACME facilities are being used in the fee of computer controlled

instrumentation. This involves using the 360/50 either to communicate with a small

laboratory computer or communicate directly with the instruments in the laboratory.

Data collected by a LINC computer (a small bio-medical computer) from mass

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 CRE display

unit. Utilizing the 360 in this operation increases the speed at which the

calculation can be done and provides the opportunity te program for them in a

higher level language (PL/1). The communication is done via the 270¥-270Y

general purpose digital interface,

The 270X-270Y system also provides the ability to communicate directly with

laboratory instruments and other devices (for example digital plotters). Programs

have been written for testing the capabilities of this equipmant 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 spectrometer system. It is intended that with the ACME time sharing

system we will have the flexibility and accessibility of the small cor☜puter

combined with the capacity for data storage and computing of the large computer.

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

data storase and retrieval.
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The programs separate basically into two categories: (1) PDP-8/ACMEinterfacing

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.g.
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,

(S) An adaptive classification program is in progress which forms a pattern
vector from samples of the P-wave and ORS-wave. The vector is multi-
plied by a matrix to remove statistically insignificant elements, andthe
euclidean distance between the vector being classified and a set of vectors
with known classification is measured, Using a massive 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 significant improvement in
current diacanoastic techniciuas


