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Stanford University Grant Iio. FR 00311-02
Advanced Computer for Medical Research Section I-A

Genersl Descripticns of Resource Operations

This report covers the period from June 1, 1967, the date of the preceding
report, to April €0, 1968. The past year has seen the development of the
ACME system from z primitive calculator system to one of the most powerful
timesharing systers operating today.

During this second year there was no change in the organizatiocnal status
of the resource. The entire ACME Facility operates 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 medicszl 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. 1In

October small computers could be serviced by the ACME system; and since
November, data storage is provided in ACME. 1In February the system started
providing data acquisition service for multiple users. PFacilities for

reading cards into the system also became svailsable 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 proposal for the ACME system was made originally, the system
services a larger cuantity of statistical and data manipulation needs than
was originally expescted. This has slowed down the development of ACME's
capabilities for resltime data acquisition and control.

Currently, the system has the capabllity to handle up to 30 users operating
simultaneously. Of these, up to four can use the datsa -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,
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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 w11l require further develop-
ment since they are lagging very much behind current demands.

The other issue ig system reliability. BEven t
failures we experience gre less than. is typical
a single failure is Telt by many users immedistsz
has to be an order of magnitude less T

~zh the numb of system

v and the failure rate
¢ olLsrzole, ’

er
“or batch operating systems
i

Development of the real-time facilities
number of simultaneous users and lines,

‘nuing effort. Both the
data rates, and system

response times are less than the demand n The system by the medical
school. Within the current hardware® we hope to ve able to handle 12 users
sharing a 20-kc aggregate rate on the 1800--as w21l as allow slow-rate

collection of data over 2L hours periods.

Develorment 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/February 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.

D
(O]

On the detailed usage listing there is an entry Tor MISC. USERS (no files).
This is the total for the many small occasional -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  Paze Console Page
Hours Minutes Hours Minutes
Sept 1 to 30 11-1800 783 220,376 78% 220,000
Oct 1 to 31 11-1800 766 260,283 766 260,000
Nov 1 to 30 7-14.30
1800-2200 983 353,936 T¥ 1227 460,000
Dec 1 to 31 7-14.%0
1800-2200 705 297,352k 705 247,000
Jan 1 to 20 7-14.30
1800-2200 218 Lo3,6Lk9 1377 606,000
Jan 21 to Feb 20 7-15.3%0
18.30-2200 1056 431,649 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 127k 639,826 10% 1911 960,000

* Our usage record system uses IEM's overating system files for its record-keeping

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
usage figures in the estimate columns above compensate for the lost days -

o



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 meny paris of the United States and from
outside of the United States. There are currently 255 ACME Notes documenting
the system. Our rezuler mailing 1list includes 132 addresses in the Stanford
community and 32 =2ddresses outside. The PL/A‘ME user's manual has gone through
two major revisions since August 19673 there are approximately 300 copies in
use.

Courses

During the year, =about 300 medical school faculty, staff, residents, and
students attended the three-session ACME courss. About 50 percent of these
now use ACME at lsast occasionally.
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category=?"ACHE STA
Namoe

Dbpceront

~

[
project

BREITBARD,G ACHE ACME
CLASS_,C_ ACME /AaClE
CROUSE, |l ACME JCATH_LAD
CUMMINS,D ACHME  /DCMESTIC
DREW. ,D_ ACME /STAT?1
FE!NLERC DA ACME ACHE
FLEXER,RW ACHME /7Y
GILMAN,J_ ACME  JACHE
GIRARDI,S_ ACHME  JACHE
HUNDLEY,L_ ACME  /ACHE _
IBM ENGINEERS ACHE  /TERMDIAG
KORTZEBORN, B ACME /DISASTER
LIERE__,R_ ACME /ACHE
MATOUS,J_ ACME  /GET
MEEK___,J__ ACME /REST
MIL!ER J_. ACME /pie
MILLER,J_ ACME [/pie
MOORE_,M__ ACME /stet
NELSON,G_ ACHL /ACHME
OSBORNE,D ACH /TECH

PATEL ,A ACME /ACME
PLAQCH G__ ACH JACME

PUBLIC PROGRAMS ACHME /ACME
RIEMAN,J_ ACME /VAT
SANDERS,WJ ACME /asdfg
SANDERS,G ACME  /CONSULT
QCH/Ch,L ACME  /MEDCOMP
SCHACH, FM ACNME  /MEDCOMP
SHIHw“,TM‘ACME /STAT
WIEDERHOLD,V ACIHME /instruct
WIEDERHOLD,G ACME /test
WIEDERHOLD,G ACME /CSMP
WIEDERHOLD,V ACME  /CLASS
WIEDERHOLD,G ACHME /demo

WIEDERHOLD,V_ ACME
total
«' hours ' ,=

averages

O 1L
RUNI?2

PAUSE AT

1160.62 L=
per user

LINE 26,

/Manual

800
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Grant to. 1% O0JIL--2

Section I-B

category=? " MEDICAL SCHOOL!
Name Departmenc project runs minutes pageminutes Equiv,., cost

ADLERN,S“ GENETICS /SERAMAL g 15 LS $ 2,45
ARONO L PHARMACGLOGY /LCELL 53 1207 6L30 ¢ 521,50
BARLOW, IH PATHOLOCY /EMiSSION 51 1197 5670 § 283,50
BASSEF RL GENETICS /CENSUS Lik 3039 30019 ¢ 1500,95
BASSET,RI GENETICS  /CENSUS 7 51 177§ 8.85%
BAYERg,A ANESTHESTA  /SHUNT 15 155 726§ 56.20
BAYLEY, BIOCHEMISTRY  /FLU 39 1580 5849 § 297,45
B[AIRICE ES Ppi”OLOTY /LASER 107 2567 13875 % 693.75
BEERNINK, KD FLEISCHMANN  /HANMNA 20 18L 612 ¢ 30.60
BELLVI[LF E AIFS‘rESIA /RESPIRAl 11 330 1663 § 83,05
BELLVILLE,E ANESTHESIA /PROBABIL 77 a5t 3431 ¢ 171,55
BELLVILLE,E__ 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 22 250 1077 s 53,85
BRASTW,N“ MED /CATALOG 32 1111 6550 § 327.50
BRAST_,N_ PSYCHIATRY /RODENTS 288 9053 6661L $ 330,70
BRITT_,R_ NEUROLOGY /STARR 109 3461 31086 $ 155L .30
BROWHN__, BN MED /PROTEIN L2 1975 16115 $ 805,75
BROWN_,L__ PHARMACOLOGY /ASSAY 10 56 16k § 8.20
BROWN_,E_ MEDICINE /MED_DATA 62 1405 8516 $ 125,80
BROWN,BN MED /PROTEIN 7 1 LS 06.20
BRODY_,B__ NEUROLOGY /FLYHIGH 54 207k 76198 $ 380.95
BUNNENBURG,E CHEMISTRY /CHEM 25 961 7265 $ 363,25
BUTLER,E__ URO[CCY /UROLOGY 189 6242 39779 § 1688.95
CANM___,H_ PEDIATRICS /JGUAT 257 162642 165965 & 729,75
CASTELANO,R__ RADIOLOGY /SCHEDULE 8 128 1146 ¢ 57.30
CAVE___,P_ ANESTHESIA /ventl 25 610 2412 % 120,60
COLLINS,K _ BIOCHEMISTRY /ATCase 86 3675 52670 $ 16%35,50
CONSTANTINO,C UROLOGY /AD .5 5 17 % 0.85
DOERING,CH PSYCH!ATRY /ISORATIO 1L 253 888 ¢ LL, L0
DOERING,CH PSYCHIATRY /DESMOLAS 120 4263 20648 $ 1052.,60
DONG__,E_ SURGERY /DATA 6 © 287 1003 ¢ 50,15
DONG__,E_ SURGERY /MARG1 134 6963 85314 ¢ L765.70
DONG___,E__ SURGERY /heart 331 14213 109840 $ 5492,00
DUFFIE,A_ CHEMISTRY /CHE} 9 37 126 $ 6.30
DURBRIDGE,T PATHOLCGY /DEADMAN 140 3017 17393 § 869.65
EDWARD,D__ PSYCHIATRY /STRESS 2L 252 878 $ 43,90
ENGLUND,P__ ANESTHESIA /ENZYME 27 966 3865 $ 193,25
ENLANDER,D PATHOLOGY /cases 89 3888 14239 $§ 711.95
FJELDBO,W__ UROLOGY /CHEM 12 &7 381 8 196,05
FOLK__,B_ BIOCHEMISTRY /GRS 22 920 Lek2 $ 252,10
FORREST,W VA /JANALGESI 204 8642 77645 § 3882.25
GERSCH,W__ NEUROLOGY /SYNTHESI L5 922 10L8G ¢ 524,30
GLEASON,C NEUROLOGY /JCORTMEAS 31 10L§8 5122 5 256,10
GODWIN,D_ RADIOLOGY /ADRENAL L8 2263 23162 $ 1173.10
GOLDSTEIN,A PHARMACCLOGY /PHAL 185 6S656 L3958 ¢ 2196,60
GOLDSTEIN,DE PHARMACOLOCY /BARE S 157 g13h g L5G6.,70
GOLDSTEIM,A PHARMACCLOGY  /APH 19 298 1211 ¢ £0.55
HAHMN __,G._ RADIOLOZY /RADIATE 20 868 L7908 § 259,90
HANCE__,AJ PHARMACOLOGY MINOTAUR 33 59L 2322 § 116,10
HARRIS,DJ PEDIATRICS /JEPIGENET 11 305 g51 § L7.55



Name

Department project

HAUSAMEN, T MEDICING  /STAT
HELLERSTEIN,D_ GEZNETICS  /ELECTRON
HERZENBERG, L GEMETICS  /PICGGY
HERZENBERG,L».CuKklzC% /LAD
HILL__,C__ BIOCHENMISTREY  /MISSENS]
HILF ___,F__ VA /b ACKEOX

HUFF _edJd GEMETICS /“rRREKI

HY AhC W GEFLtiCS JGENLIBL
HWANG_,J__ GENETVICS /t;KlFlSCPi
HWANG_ ,J__ GENETICS /CROUT
JONES__,D_ BIOCHEMISTRY /FLU
KADIS_,L_ ANESTHESIA /INDIRECT
KAKITHANA,R_ PSYCHIATR /ANOVY AL
KAPLAN,B_ PSYCHIATRY /PSYCHOPH
KAPLAN,HP NUCLEAR /BLDVOLL

KESSLER,S
KOUNTZ, S

KRAEMER, H
KR1SS_,J_
KRI1SS ,J_
LEDERBERG,
LEDERBERG,
LEDERBERG.
LETBOWITZ,
LIEBES,S_
LUETSCHER,
LUME__ ,J_

LUTZKER,M_

MACPHERSON
MAFFLY,R_
MCPHIE,P_
MESEL_,E_
MESEL_,E
MESEL_,E_
MESEL_,E_
MESEL_,E

MEYER_,S_
MILLER,R_
MISC.USERS
MORRIS,M_

MORRIS,S_
NALL L

NELSEN,T_

_ PEDIATRICS

— PEDI

PSYCHIATRY /MATSPEED
SURGERY  /TRANSPLA
PSYCHIATRY /PSYSTAT

NUCLEAR /ASSAY

NUCLEAR /ASSAY

J GLAFIICS /TESTS

J_ GENETICS /MEMOPAD

J_. GENETICS /DENDRAL

U PHARMCOLOGY /M

GENETICS /MS

J MEDICINE  /Blood

MICROBIOLOGGY  /C_TUM
RADIO /TORY

Lo JMETA

MEDICINE /CO2
BIOCHEMISTRY
PEDIATRICS

_pr
ORS

/RNASE
/DOGLAR
/VSD
JWER
/TV

/carcat

PEDIATRICS
PEDIATRICS
ATIRICS
MED /D0OSE1
BIOCHEMISTRY
(no files) #
GENETICS MISC
GENETICS /JEXPTL
DERMATOLOGY /PSORIASH
SURGERY /GASTRIC

/BIOSTAT
ACM /SCRA

NYE____,W_ MICROBIOLOGY /STRUCTUR
NYE___ V MED /STUDENT

PEARSOM,” BICCHEMISTRY  /CTCOR
PETRALLI,J INFECTIOUS /MED_DATA
PORTER,RH BIOCHEMISTRY  /JATC_KIN
PRYCR__,H__ M”T /GROVTH

RAD r]l,R~ GziheTICS SETUP
REAM___,AK rE[lCInE /RETRIEVE
REYHOLD% WE GENETICS  /S007

runs
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Name Department project
ROSS___,R_ CHEMISTRY /CHEM
ROSEhIH“L,H" AUDITOLOGY  /RESEARCH
ROSAN_,R_ PATHOLOGY /OXYCEL
ROTH___,VW_ PSYCHIATRY /COitP
SAUNDERS, AM PATHOLOGY  /JMASTCELL
SCHNtIDEKuAn,L MEDICINE  /PATCHART
SCUDO_,F_ GENETICS /MIGRA

SHEFFLER, 1E BIOCHEMISTRY
STLVERMAN, L_
SILVERS | A_
SMALLWOOD, R MEDICAL
STARK_ ,L_

STENSON,

STRICK,

LOGOFF

B CARD!IOLOGY
STILLMAN,R PHYCHOLOGY
R_ MEDICINE
STRYER, L_
STUEDEMAN,
THATHACHAR
TUCKER, RB
UPSHER, t_

/OLIGOMER
/QUEM
/PAT_DATA
/MEDIPLAN

/COMPUP
/CATH_LAB

/ PSYGAME
/GASTRIC
BIOCHEMISTRY  /NANOS
D GENETICS /JADMIN
, YT DERMATOLOGY
GENETICS /MS
UROLOGY /DOCALL

PATHOLOGY
LIPID

PHYSIOLOGY

/DOPA

VONDER,J__ ANESTHESIA /chuckl

VONDER,J__ ANESTHESIA /johnl

VONDER,J_ ANESTHESIA /larryl

VONDER,J__ ANESTHESIA /cardio

WARRICK,G V /STEROID

WEISSMAN, I RADIOLOGY /THYMUS

WHITCHER,C GENETICS /spctrm

WONG___,F_ RADIOLOGY /PLAN

ZAJAC_,F_ NEUROLOGY /FLYHIGH

total

=!' hours ' ,= 575%.85 ,="

averages per user

® 14hL: PAUSE AT LINE 26,800

RUN'?@

?logoff!

USER G Wiederhold.__ ,PROJECT

TIME ON WAS 21:03, TIME OFF 1S 21:5
COMPLETED ON UL/27/6%8

€
0.

runs
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9015 1018439 ¢
103 347§
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1683 6541 3
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L71 2957 ¢
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1130 L6OL $
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&8 32008
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LOS 1603 $§
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183 632 %
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', L1737.8 :
2598 18828 §
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1272.80
26.05
732,75
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364,05
2076.,10
5062 .45
17.35
11672.64
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298,45
147,85
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6.25
16.20
1033,60
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6.65
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category=2'0THER MEDICAL USERS!
Name Department project runs  minutes pagaeminutes Fquiv. cost

HARDYCK,C PSYCH JENMG 30 2609 27262 § 1563.10
UNITVERSITY O CALIFORNIA 5 BARRLIEY

total 30 2509 272062 & 1563.10
=' hours ' ,= LE. 833  ,=' pagchours ' = L5 366 3

averages per uscr 0 12 113§ 5.08

O 1hh: PAUSE AT LINE 26,800
RUNE?



Crant o, il 00540100
Section I-3

category=% ¢aMPUS USERS'

Name Department project runs  minuites paceminutes Equiv., cost.

BERNS_,RI CAMPUS /AS12050N 13 271 a7 s 74,35
HARBAUGH, JW GECLOGY /;J“‘CLQL 73 53%% L5010 ¢ 2250.,50
JU}OL_,JN SLA JASOLPEEL 275 7556 SLB3E7 % 171,10
LEPPERYT ,G MECHANITCAL  /AS05LAE L L3S 1660 $ 95,00
LIKENESS,B AERO  /JABGSAERG ih 207 1789 % 8a. L5
bAClUT[SL,d AERO  /JASLS 271 6as 3558 % 177,90
RABINOWITZ, M SLAC /JAS01IPHEL 10 63 212 % 10.60
total L15 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
RUNT?
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

0 1L4: PAUSE AT LINE 26,800
RUNT?

1h



O IRTA SOT28U5094) *S0T39US% TT20 POOTQ 923TUM UsuMy M faeurpog
gTSH *s8nIp pejEled

S SOTS83TBUY  pUB SO0Igayjsaue Jo Apngs SATIBITIUEBNY ‘S ‘OTTTATITSY
QTCH *s3Nap peyBTOL

6hhy SOTSOTTRUY  pUBR S0T38Yzseue JO Apniys SATIRITAURNY ‘g COTTIATTOg
QTGH *83NJIp pOLBTSJI JO

6hig SOTSO3TRUY pUB sOT3dYLssUR JOo Apnys sATIBITAUBDY ‘T CoTTTATTSg
* 9snow

0T9¢ AZOTOTQOIDTH 2yq uT JI9A97I proydAy uo soTdureg "IN ‘NuTuIeeg
*£doosoayoeds UOTSSTWR 200JdOJOTW JOEBT

oghe Lxgstuwayonotyg £g squsweT® JO STSATRUE TBOTWAUDOTLY *a*y ‘aoTJamag
“do PU®R Q0

09¢T RagsTwsyootg gaTnosTow TBOTTOTOTq Jo Adoosogqoadg *g “ARotrheg
$108JJH Inag *ayBAUT UsFAXO

CT)T £A3oToTsAyg AIoqeardsey U1TM POBTOOSSE saunys Areuourng 'y ‘xokeg

ALY £Apnys snsuso ~ g0Tq2UBH *Burssoooad pue mqﬂﬁwqms STTJ 29aeT 7y ‘assseg

0¢l2 A3oToyugeg *9qoxdoJOTW J9ABT JO STSATBUBR T[9) "H'I ‘moTaeg

116T £FoTooeWIRYg JRTNTTISN ‘eaep AX09BIOQBT JO STSATBRUY ‘7 ‘mouoay
*gTsATRUR

0T¢2 S0T0uUaB0q L) TT®0 93TUM J0J UOTLDS8TTOO BAB( ‘g ‘a9rTVY

apo) UoT1BeITIS2AUT 8TATT 208louag J0985T1S2AUT

AroZsgeogng JOo pTatTd Utey

ST

Q9 /02 /v - Lo/T/0T TH¥EA0D (OIMHEd
HOVSN TDUNOSTY SHINANOD J0 ASVAWAS

T-g-T WOT309g

cO-TTC00 ¥& -ON juedn



9t

*pTRWAYEN ‘uTseg

ahnee SOTgaUBY WeT9Tly °'I @Yl UT S9IPN3s OT38Ue) ‘H ‘uuep
02 Ls ,
HTLT AdoToan *RdoToan 01 saeqondwod Jo uorgrorTTddy s fasTang
WSOLYDT(T JBTNOITL) *SUCTAIBINOTEO [BNUBU
0T9% oT2oudey ‘Adoosoxyonadg 20oBTdod 07 JI87J13AU0D ®ABD JO 950 ‘o Sanguauung
cgTslTRUR
016¢€ SUTOTPON pue o8evJIoqs ‘Toaaquoo AL3TTenb e1EQ ‘5w ‘umoay
mme AJFoTooRBWIBYJ TeOTWaUo0T(H *TeQTqIeq JO UOTIOB JO DPON T uUMOIg
02.¢ LZoTooBUIRYS *KoupTy
0T9% TeauswdoTerad uo sgnIp Jo STSATBUBR [eOT}STIBIG NG ‘umoxg
PRWA
9T/l §90USTOQ TBOTTOTOINSYN *eTdaTdTWey Ul QUSWSACU JO TOJQUOD ‘g ‘Apoag
LTlT £JoToTSAyg OJNAYN *uoTyeINgsI AX0qTPNY ¥ ‘a3tag
*§9TNS9I UOTZ09LUT TBOTAJIOONTS
oz l¢ £3oToyohsg Jo Furagodsd pur UOTRL09TT0O-BLE( ‘N ‘aseag
*aguodsad §$9J498 PLOJIS]S
292¢ pue JOoTABUSq SursdsJJo U0 UoTa02flUT
0241 £3oToyoksg ©DIOOTAI0oD0ONTE Tea®UsJId JO S303JI2 2yf, ‘N ‘aseag
QTSH *s8nJIp peqrTes JO pUB
oy RISAYFSBUY $OTQaYgSoUR JO ApNgs SATABRLTAUEBND -0 ‘uoatogd
2pon UOTARITISSAUT 9T3TI 3o8foag JO3BF L1S2AUT
AzoSiageoqng 4O PTaT ULBK

T-d-I UOT3085
20-TT400 Ui “ON 3uBad




LT

ozl
OTST

e

02 Le
Al

0¢3T

02L&

CT.LT
AWAS

0% LS
0zls

0¢Le
A
HTLT
0T¢T
02ls
othe

0¢27

AJoTowAzug

Axyetyodsyg

£I193TWOYD09STH

LansTwey) oTURSIN

£I93aINg 0BIPIR)

Lasdang ovIpIE)

LIy8Tyuohsg

Lxgetyolsg

£3oToTshYyg TBISLDIN
LIgsTwoy) UuT9104J

SEEBu:al)

*seuwhzus 09 so3BJIrsgns

Jo Julpurq J0J B1RP JUTFRTNOTR)
*SNHYH U0 UCTIBWIASD UL
*g29ATOI309TS WO JIOW

-3sod fwejdoweguy  *A3TOTX07 USHAXQ

‘87790 9TJUTS Jo 2qoIdoJoTu JI9Se]

*QUIT-UC JUOUWR IV SBIUL
zoqemoayoads SEBU UOTANTOSOI-USTIH

*BABD
2BIPIABO JO UOTLONPSI PUB STSATBUY

*qaeey TRIOTJTHIV
Zo0J waashs Toxauoo Jo auswdoToAd(

TSTSOUQUASOT(
BUOWJIOY TBOTFJIODOUDIPE JO qUswdoTsAd(

‘pueTs
TeUSIpP® 9U3 JO qUswdoToAsD TBIBUOS)N

3 igete]
sTSATBUER TBAJISIUT PUB UWICISABM

* SWBJIF0BWCLYD JO STSATRUY

*eqeDp quaetied JO UOT3D2TTO;H* SIURJUT UT

Lr0q9BaTdSay qUBIUT UCTH4RITTIUSA TEBOTUBUDSW JO UOTIEITIS0AUT

£ZoToTpRY OT3SOUBRI(

‘JurTnpeuss TTEO-Uo paziaojndwo)

*d ‘punTdug

‘Q ‘prempm

' faSpraqang

"V ‘pTeTIInN

‘g ‘Suoqg

‘g ‘Suog

"H°p ‘Sutasog

‘4'o ‘Sutaooq

*n fouTqUBLSUOD

‘M sUTTTOD

‘d ‘@am)

"Y ‘OUTT218EBD

2poY
Arodoqroang

UCT1BIT)SSAUT
JO PTeTd UTER

T-g-I Uorq08g

20-TT¢00 Y4

“ON URID

9T3TL 302foag

JONBYTAS8AUT



QT

G19¢%
0¢4T

TS

696T

26T
0661

24T
Q¢ST

oz le
216¢
66.LT
¢a¢T

695T

05¢T

HT LT
OTS¢T

0zle

(SND) AFoToorvwaeydoanay

*eqRp TROTJaWnU JO
AUSWLBOIY TBOTISTRVLIS SNODUBTTOOSTH

*STTO0 . J0 UOTQRTRUMODE P23BIpBJIIT-X JO UOT]

fBoToTqOTPEY

K3oToorULIRUJ

A3oToovwaeyg

L

£ZoToovUIBYL

Joour) - ABoToTpeYy

£FoToTS

-AydoanoaTq ~ ABoToanay

KdoToanen

£3oTooBWABYI TBOTULTYD

AxystwayooTyg

- fJoT0oTg IBINOSTON

L£ZoT0an

AZoToUua®eg

-BTNUTS PUB BLBD TRATAINS JO STsATBUY

*Teltateq JO

U0T4Q0® JO SpPOW TROTWSYDIOTH

*£9TATYO® 9sNOW paoNPUT-3NaJ

*sOoTW UT Tourud

-JOAST SATAOBOTPRI JO UOTANYTJILSTP
onssT] "AQTATIO® SSNOW POONPUT-ZNIQ
*MOTASL DUR

sTsATRUB ‘08BJI0GS J0J AWOQOSTBUSDJIDR
JO spJaooed osep JO STSATRUY

*£9TATAOR TBJIOJINSOU TBOTIION

*£FoTotsAydosnau pue sTeTiU2304d
uBINTIo0RILUT Usamiaq dIysuotiersy

*fonas oTsS3TRUR
oAT2RI2d00D UOTARIASTUTWDY SUBISLSA

*ogBIOyUA S
YNM-J-TAOATR TTOD JO S3TPnNAg

*SOTDPNAS
uoTgouNI TBUSJI JO UOTZBINOTBYD

*gpJooad TrATdsou JO TBASTJI}SI BAR(Q

*pry ‘eoury
o fuyey
gt ‘utelspron

"y ‘utesspron

‘Y ‘uTe3spIod

" “UTAPOD
‘n ‘uosesTH
‘M fyosJIen
‘M fasedrogd

. < —
g "Tod

‘M foaprela

*(q ‘IeopueTud

SA%S)
Kroweaeogng

T-g-1 U0T3933

201100 dd

‘O AUuBJIY

UOT183TASOAUT
JO PTSTI UTER

°T13tTL 30eloag

J02B9TQ58AUT



9T.LT
aTLT

09¢T
0T¢T

0218
6653

6652
0zle
0T9¢%

oflg
0¢Le

ares
0GET
92¢2
96¢2

9]

Ltez

o2 le
0¢lz

BISOY}SOUY

AI3sTURYOOTY

§0T79UBY

g0T98UsY

S0T15UsY

AJoTounumwT PUB SOT1oU8Y

Rayetyolsg

£FoTOTg IBTNOSTOR
LagsTwayooTg ¥ sorsdydorg

AZoTounuwuwl - soTq8Uan

AFoTounumII - S0T12USY

sorsdydotg - AZoToanay

AFoTowmuy

SOSBASTC SNOTIDAIUT

*qJIB9Y 2Uq JO UOTQDBILUCD OTTO1SAS
FUTINP TBAJI2IUT SWTY JO JUSULINSBOR

*UOTQBUTWIASE O aangondas uroqotd Iog

SPOYLeW OTJIQSWOIONTI pUoDIsOwR)

*sudead OTTOAD JO STSATeRUY
*Apnas qUIFTEM UIITY

s sureaFoad
urqaos % JurgzoTd TEOTISTARILS

‘squtadad aT0I3IR JO 4ASTT SULTIBW
*e1BD TeOTJoToyudAsd Jo BUTDIOOSI
pue sTsATRUR H@oﬂppUOHw\Hﬁoﬁg@mo@S
*uoTssaaddns sguassTw JO SOT12UDN
SUTQOTIOUNWWT SSNO JO SaTpnig
*SUTQOTIOUTMT 8SNow U0 S2TpNag

*ONSSTY TBINSU
uT sTBTausqod Jo AXosya ayg,

*gUsSTAUR TRUTILLI1L0I1888 019
€8TPOQTIUR JO 907772 TB0IS0T0TH

TUDIPTTYD UT snITA Jo AFoTotumpTds

‘7 ‘sTpRY

‘@ ‘seucy

‘pofBusmy

TpofouBMi

" fITTH

[L8

D OCTTTE

*7 ‘BasquezIsi]

‘7 ‘Basquozacn

‘a

‘UtegsIoTTeH

* L ‘uswesnEg

LaY
53]
i
~
=

3
$ored.
(S5

rra

apon
AIoFeqeoqng

T-g-1 UoT30°g

20~TTL00 M4

“ON JUuedn

UOT1RTT]SOAUT
JO DPISTH UTEW

9T3TIL 309foag

JOQRSTIEBAUT



02

*sTsoJsTos oTdIgTnu JTo

2Thy A3oToane)N TeBOTUITH £Lpnys oTFoToTwepids PUB TBOTUTT)H ‘N ‘zaTMoqQTeT
*$aINyONIYS 99J3 SB SITNOITOW

0z .L¢ SO0T8UsY OTUBRBJIO JO FUTIONIFSUOD J99ndU0n £ ‘Basqaeper
*gTun AeTdSTp yata

02 .L¢ SO0TQPUBY FUTOBIIDIUT TRASTILSI UCTHEUIOIUT ‘p ‘Yaeqiepsg

ALY

QT¢ze TRIJIDLOBC JO SOTL9UDY

01¢e SDTI3USY TROIWAYOOTY *s0T98ua8 ul uwexBoad Juitureij ‘p ‘Basqasepor
0T9% AquOH@mZV * (esuodsax hﬁmwm10ﬂpv STeWTUE

0¢.T ASoToutaosopuy JesTony UT TBTJI9QBW urunY JUTINSROR ‘L fesTay

0T9¢ LryeTyolsg *STSATRUR TROTISTFEISOTY H ‘Jsweray
. uoTard

HT LT ABo7otsdyg Teusy jueTdsuedr, ~-suBlq TBUSI JOo AJoToTsAyg~oujng ‘g fzaunoy
*ranosToOpnasd

Qcee SOT99UDY TBTJIOTABUSY BTOUJOSOIp UT STsATBURB poads Fuijey g ‘IaTseay
293¢ *gaanpeoodd ado108T UT

322¢ £FoToqBUWIDY pasn ssumToA POCTY JO UOT3BINOTED *Jd*H ‘uestdey
*BED

293¢ Lrqetyuoksg TeotdoTotTshydoyohsd Jo stsdreuy ‘g f‘uetdey
*o9DTU
JO SUTRJILS PpPaJIQUT UT TOoUByla

202¢ £3oToyohsg TeoTB0TOoTsAUT 03 asuodssd sgadls DTOJI21 ‘g “eueyryey

apop UOT2R3TIS9AUT eT3TL 902loag J03eSTG80AUT

AaoBsqeoqng JO PTOTJ UTER

T-g~I UOT109g

ZO-TTLOQ ¥d "ON quBdh



3

¢TLT *BQBD OTWRUADOUSY

2TLT K3oToTpae) JIBTNOSBAOTRABD JO ABTASTID AL "® ‘Tesel

0TiS SOTJI3eTPad *enbTuydey SUTTAPOW TBOTHBUSUIBN @ ‘Tesey
ofme TMOTI POOTq

oshe £30TOTpIB) OTILBIDPD] OBTPIBORIQUT JO JUSWRJINSBEW 109IT( ‘a0 ‘Tesoy
*MOTI pocTq Lxeuourynd

CT.T AFOTOTPIR) OTJYBRIPRS JO S3jusSWeJNSEBLW UOTANTTp LO38OTPUT ‘7 ‘Tosoy
¢TI TBYEP UOTIBZITJIOYIEO

STAT £ZOTOTIPIB) DTJI3BIPRJ 0BTPIBD JO STSATBUBR 2UIT-UQ ‘7 ‘Tasen
SOTNOOTOWOIDBY *9SBOTONUOCITY UT

09¢T Jo Axgstweun TBOTSAUg ge8uBRYyD TRUCTJBWIOJUOD JO SOTQ2UTY *d ‘oTugon
*qJodsuea) umMITpos

67¢T jIodsueay, uoT 09 UWSTToQRASW Jo dTUsSUOTLBRT2Y ‘¥ CATIIEN
oT6¢ "QUITT

lnes AxoeTyoksyg Jo saysert o4 sasuodsal urumjyl ‘7T ‘uosJsugORy
*Bqep quUaTaed Jo gio0odse 20TAJIIS

02.L8 £3oTOTPRY TBT00s JO STSATRUR pUR UOT102TTOD ‘| ‘aevzanT
* seuoyduiy
oTufya psonpur ATTROTWOUD WOLT

OTS¢T ABOTOTQOIOT TBOTDPOW aseqeydsoyd suTTBYl® JO Apnig ‘p foum
L3oTouTaoopuy *uoTsuelrIadly TeTJsoqJew

6HCT yoaeassy OTTO0BLO) Ut sJoq0®] Jossaxd PUB SOUOULIOY ‘r faayosgeng

0z L%
% SOT30USdY) *3uTTpuBy ®BABp TBIZOads SSBl ‘g ‘seqeTT
2pon UOT1ReITISOAUT 9T421TL aoefoag JI0NBGTASSAUT
Arodeaeogng JO pTeTd UTER

T-g-I UOT329Q
SO~TTL00 ¥d  °*ON 3uedn




™D
no

‘woqsls

T~g-T UOT}03g

20-TTL00 MA

ToN QUELY

66.L¢ juspngg TEBOTPAR THOY U3TH uoTyejuswtredxy *y ‘urwoey
‘umouyun 1o9foad uyoarasay

-—— - *31BO0T 07 9TQEBRUN ‘g ‘aolag
*ogeTlueg

OT¢T Aaq eTWRYD0TY ~Je08uRIy 93€3aRAS® JO SOTISUTIY ‘Mt faenJaog
sgTsATRUL DUR

0/J6¢ SOSBOST(I SMOTAODIUT ‘38eJong ‘Todauon AQTTBTH BIR( ‘e ‘TTTBINRg
*STgoUIUAg

06¢T AagsTweyosotyg YNE pue 22zeudoTJasqovg JO TOJIIUOD ‘W ‘uosaeag

0cco A3oTourmmy *gquawITdwed 9snow JO SOIa2Ush) M “aly

0z2.¢ Lrs3ang *Butdesy pPI0DI8I JIDDURY) "I ‘ussTey
*$999(0RIP PUR

£3oTO3BMISQ sTeeTIosd USBMIBQ UCTABTELIOD T STTER

ocls

6642 sDTq8Uan * AI1STWOYD0Tq UTe0dd UTRJIC ‘g ‘sTogon
“IBuUIWeS ‘9817 ‘SUTTTBW

0l Shoadaklotery ‘Rx0q00aTp quemgJardep JO SOTTLI ‘W CSTOIOR
*Rqwp TeoTpeu

0T9% S0T98T3B3S80Td SnotJaes JO sTIsATeue TeOT48T1BISOTE "y CIeTTIH

0T9%
ONTT AdeJoyr, UOTLBIPBY *UOTLIRINOTRD 293vsop JURTdUT WNTpPBY ‘o ‘xefop
2P0D UoT1edTASoAUT 5711 1909l0ig J09BITYSDAUT
Axoflagmoqng JO PToTg ULRR



0% 12 *suten0Id

6612 f3oToyuzeg JeINTTo2qNg JO UOTABIQUSDUODY JBTN[TSDBILUT ‘T ‘UBULISATTIY
‘uergnies

09¢T £agsTweyootg TeoTsAug UT sJIswodolp LY P JOo LApnag ‘T faeTiieug

2nee soT1euay uoTqeTndog *UOTRBJISTW UITM STODOW TBITISUSY ‘I fernog

0z Le yoaessey TBOTUITD *BUTXSPUT BLBD YOJIBDSSI TBOTULTD ‘7 ‘UBWISDILUUDG

0% L&
0L7¢

OTHe £SoToygeg *£9oT00Lsd 2ATRYTIUEIY ‘WY ‘sxepuneg
0z LE *JOTARUD(Q DUB UOTATULLOTUT

663% Lxyetyohsg quetyed JO UOTZERLTOLTO 2UTT-UQ Mo funoy
*AQTOTXON UdWAXQ UT SUOTIaLD0q

oLl LJoToun g TRguutaog U Joo dnsodondod oot narg SRSy
uotadeoasg yooeedyg *21ep UoTqdeouad yooads pue AFoToyuzed

02 .¢ pur ASoToysed yooadg yooeds Jo STSATEBUR TBOIJSTILBAQ "Mo‘TRUjURSOY
*OUTT~UO JUSWINSBOUIL

oceT LxysTWOY) OTURIID Jo9swoay0sds SEBW UCTANTOSOI-USTY ‘¥ “szoy
TUOTARIUVDUNILSUT YoLBasad

ASY SOTl9Usn DTSRG JO UOT3RAULUMILSUT Joqnduo) ‘M ‘spToudoy
0¢an *OTUTTO B JOJ SDJICOSJ TBOTDIU

02J¢ BUTJISBUTTUY TBOTPSUOTY §5000® 07 poulaw Jo ausuwdoTead( ‘g ‘ureoy

N
N
apon UOT4BIT)SOAUT 8TATT, 202f0ag JO1BETAYDAUT

Arocioqeoqng

JO DPTOTH UTBK

T-4-I UOT395¢

CO~TIC00 I

JON 9TRan



00%T

ocle
619¢

Ttce

03 LE
662¢

0% L&
¢TlT
ZTLT
0l6¢
LTLT
663h

0zl
61eT

BT SO §OUY

UOTADBIDIUT

JULUMLY SUT /a3 ndwo)

BUIOUBTON pUB

UTUBTal - AZoTorewrs(

S0T18ULY

surqunoooy Aqaedoag

LxasTweyoctyg TeOTSAUg

yoaeasgay TBOTUTTD

£3oTouoksg

UOTAEBZTJISYLIRD) OBTDIRY

LZoTotrdnydoansy

FutuueTg

g9TATTTOR  LBOTDOR

yoaessey ptdIT

*pesn qou
-- 208loud TeiuUsSWTIodXT
oTnpayos TIBD QUSPTSAY

* SJIBUOLOJIY D8 g
SSelr JO TOJI1UCH J2qnduon

*BUOURT Sy

pUR UTUBTAW UC S2TPLLY
Axoqusaur guswdinbs TeaTde)
*UOTROUNT PUR 2JN3ONJILs UTS20ILJ

*2JNONIYS DPUB UOTL0UNT
DTJI4SBE U0 SPTOID)S0OTII0D JO 109IJH

*IO0TABU20 PUB UCT}BUIOIUTL

quaTaed JO UOTABLTOTTE SUTT~-UD
*STsATRUR

BIBP UOTABZTIJIDULIBO OBIPJIBD 2UTIT-U)
*eadr

LxeTTrdnd JOo TOJI3UOD TBOTIOTOJINSYN
*SOTQTTTOEI oJBD TROTIPEW JO USTsa(g

*sTsATRUE OTTOQ®BISW
2DTI80ATS Ty PUBR UTTNSUT ‘osoonTy

*p ‘UB080JD I8P UOA

‘W “aeysdp

Gy ‘fasyong

X ‘TaeudeysRyl

‘@ ‘usBwepnyg

7 ‘aedang

*Y ‘puBTHOTIAY

¥ ‘uBWITTIAQ

‘g ‘uosusig

30D
AxoBaqrogng

T-g-1 UOT108g

Z0=TTL00

TON aUBL

UOTARITISOAUT
JO PIoTd UEBH

8T9TL 10903

J01BETASRAUT



62

9T.T
001f

QTSH
2hlz
0422
6eee

293¢

¢T.T
ST.T

AZoToTsAudoanay
FUTUTBLL, J90UB) TBIOUTT)H

pue AdeIoyl, UOTLBTPEY

BIS9Y]soUy

YoJBasay J90oUr) pPUR
£oTonumT TequswdoToAd(Q

%mOHOﬂmhﬂmosohmm

£30TOTPIBDOIFDIRTT=-I0ND0)

BTSDYlsaUy ~ ATOTOTPIR)

*aTosnw Jo satTqdadoxd oTrBWLUTY

9U% JO UOT3BTNUWIOI TBROT)BWSULIEH
*f3oToouo pur AIGOWISOpR UOTABIDE
*spunos sJansgsaad

POOTQ AOYM3O0JOY JO sTsATevuUR TeBILD0dg
"UOTABRTIURISIITD

IRTNTTI00UTWMIT UT snuwAUl 33Ul JO 270y

‘OEw pedesdsar® Jo sTsATeUyY

*pasn q0u -- qo08loxd TeauswrJadxw
*UOTQIBOTITSSBTO SATAdBDR

pu®R UCTRIUFOORE UJo2led ‘Furssescad
‘Sutgaos ‘SuraeyTTS TBITSTIPR aaT1dwDY

*AJoToTparo Ut suotyeoTTdd®R Toqnduo)

* £ ‘owley

(L%

" ‘Buopm

‘D faeuosTUM

*T ‘UBmSSToM

"10D fYOoTaIRM

‘[ ‘usgeoan JIsp uop

‘P fueqgsody Jep Uop

‘L fURGROIN JOD UOH

2PoD
AxoZanmwogng

UCT3BITISOAUT
FO PLOTH UTBY

I-g-I "ot1o9ag

SO-TTL00 ad

"ON AueJ)

9T3TL 399loug

JOVBGTISQAUT



*d0=00S 0% 1800 26°¢LQ TS Mg 03 9800 Qo 30T iLe

"Xeq esn 96 snTd JID-D0S 0% 3S0D Of"Ref 6Ly fMUS 03 3800 00°6%¢ ¢S
‘queswyaede( soT9eULn JO AJOABRIOQET YOJEDSDY UOTYRIUSUNIGSUT Ag pr=d 0" 000 4%
*HBl 3sn BIUJIOITTED &m 0% 3020gns 0ST® SJIB 2A0QB STBAUSI TTB JD 00 01 3800 NS 66 ‘ges CEMg 03 3800 g6*

P

946 TS

(
(
(
(

4 QN ot
S N N s

I Om.nwmahﬂ ™hig TRUTWINT, UOTARDITUNUMNO)) QT
J0-008  09° LEC ‘S T0/2 1TUN TOJQUO) SURET,
(1) n 0079¢6°TS 71¢2 TOJUOY PUE DATIC ¥STQ
() . 00°QLL L 2-9T¢e a10) WIng
G5 B

91¢2 8308 1STQ 9T
(e) w 028766231 T-20l2 TOJQUO) UOTSSTWSURLT
. 09thelé T-10.2 1TUN J24dEpy BlRQ

. 02TCTLE6 T-¢ohe Todguo) our ade], 5Taaul

. 00°2TCC T-TONZ Tovoy adey oraous

W 00782599 T-0%52 oumng JIepesy p
w 0079¢2%g Z-CoNT F30UTLI
. ogteelior T-1282 ahasighiy febiaecaly!
. 00°h29 L3S0t Jeq1amadAy sTosuc)
(1) g o0z eeliog Jd-0502 00
WA us1shy 0 /CoC
spun g Teasusay 801agd paadsooy POTTRAS *ON Isang UoTaBOoTITAUSDT
JO 20.IN0Q Tenuuy 2geyoIng Ehk=Tel -UuTl 2138 Tapoy =08 INUBK / uotadtaoseq

180D quaswd by

ey
i

-

89/1¢/L - l9/1/g peIencp poTaad
LSTT INANAINDT TOHNOSTM

T-0-I uoIq2eg
20-TTC00 Hd "ON JUBID

VAV HOHOOSHY MIVA NI d@IV20T



*g1e9q eouerdonoe gossed AT (
.mwmpmmzo<.%p@mﬁﬁmmodogd cmzﬁoﬁpom A

I

LousTy
P
I2UL0  002°232

YIS 009 €05 oog‘eLl (2)89/vT/9 l9/MT /2T R/X 0l2 WeT 20TAS( UOTSSTUSUBIT BLB(

saeT
N Gl2¢T gACT UoIBeSSY "H W IONRIBUDN 280G

quBIy) Lowg 005°T DIBIDE
199 TMBTT 2doDSOTTTIO80
: (1) oY ferdsTq TBaT8LIqQ

FEREES AR ZyeoT OTJIL08TH
aSNOYIUTIIOM 9959 Ble(q §
620 " young bas)
ot T " Uourd pe2y BIB)
92QT i 1TUN JIB9CRBEY BRI
" N o OJmnm om@H " TeUTIIS T, pﬁgmﬁo mowmg(
u i " Qo6°¢2 69T o TRUTULST, ANGUT JoTeuy
N i i MMMA gogl i mw.\_f.ﬁmo.ﬂoﬂ.mw
" u . Qe 8T " preoodey sequtag
AousZy *pod JI5Y30 :awﬁmw TOQT WaT J2TTOINT0) FS800AT
w2shy 00gT
Spun g TequUSy 20TIg pasdeooy paTTeas ‘ON Jaang UDTROTITRUSDT
JO 904109 Tenuuy  oseyaJInd 218 ~U7t 23e(q TePOR =R INUER \ uoTadransa(q

2500 auawd Trbyr
VHYY E0HA0SHY NIVW NI @ILVO0T LilidIncy

Q9/1¢/L - Lo/t /g perenoy poTied

O-1 UOT308g
ON 1UBID

4
L
GO0 ¥d

QJ
[
l
—
e

LSTT INIWIINDE TOUN0STY



Grant o. ]

Scction 1-C-1

. 19T

RESOURCE LQUIZENT 1L

O AREA

Cost

Purchasc Anmnual Source of
ted” Price

Lo 1o
SUNGS

Rental

Model Date In-
turer Tyne Yo, stalled

Ny T
AL &C -

aaxiia

D
N
1
i
.t
!
Q
!
f—_j
e
H
=
@]
—
o
D
2
©
[0}
w©
Q
[
o
S

terminals, IBM 2741, Fote
fron time to time,

See communication
as they are moved aboutb

a0



Stanford University

Advanced Computer for Medical Research

Section I-D. Summary of Publication

The publication publishad during the

publications criginatirg wholly from

school are not listed.

n o i R
An Advanced Computer for Medical Res

in the proceedings of the Fall Joint
Federation of Information Processing

Grant Wo. FR 00311-02

Section I-D
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in the medical
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Crant Ho. _FR
Seclion II-D

BUDGET JURTIRICATION

There is no significent

Jof

gt get Tor the current yezr or
contemplated in the next year Trom the thre & plan originally zrooosed
Tor ACIE. 1 re ] Liagd T Trom the Josiah Macy Jr.
ining at the cnd of

we do not expect

the 01 y

addition ng rro year. As the |
funds were umed, T rger percentage of
total suopport of the resource.

L
with an IBM 2321k, direct access storage device. Reference Dr. Lederterg's
letter to Dr. Waxman of February 29, 1968. The 2321 had LOOK Bytes of
memory and each of the 2311ls had 7K Bytes; and the replacement 231L has only
212K Bytes. This change has resulted in substantially improved peric

from the hardware configuration at the expense of data storage cay

A second IBM 231L, Direct Access Storage Device, has been budgeted for addition
to the configurstion 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.

1

Travel expenses have been somewhat higher than budgeted in the awsrd for
the 02 year and $4,000 is requested agein for 03 year. It is frequently
more economical to search out information and advice from institusioc
individuals who have experienced problems than o duplicate effortz. In
the field of computing the months that separate problem solutions &n3
publication (if any) cannot be afforded.

s and

Wy
—~J
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WWDIVIDUAL USER PROJECT DESCRIPTION

!NVF”fiuu:uh; DEPART

ANSTITUTION:

StanTord Computation Cenbe
SLQQfOJd Medical uchool

Breitbard, Gery ACME

ri;li) O

Computer Scienca Testing in ACME

AMOUNT OF RES.JRCt UjAGF'

20,60%

PROJECT DESCRIPTION
(Approximately 300 words)

My computer time has been used to bring the ACE software systemn from &
level of operation to a full-scale time- sharing system with generalized fi
real-tinme wnput/OuuDut capabilities, and a Tairly large sbatistical l1ibw
sions to the compiler have included full PL/I character handling facilit:
procedures, ON conditions for interrupt handling, and complete editing ©
terminal input/outuvut.

culator
ndling,
ary. Exten-

eu, internal
cilities Tor

File handling caps‘*thics heve been implemsnted entirely within the
include the ability to store and retrieve PROGRLY files by line numbe:

rctrieve sequentiel DATA files, and retrieve DATA files by record KEY.

Real-time input/outrut capabilities were added to the ACME system this year. Bzsic to

these is an ACME-written IBM 1800 software systen that allcows the 1800 to act as an
input/output multiplexor. The 360 software, which can be called from EL/A“MF IO~
grams, was written to communicate and provide za interface with the 183C softwars.

This has permitted input (and limited output) of analog and digital & from resscrch
laboratories under control of a terminal-written PL/ACHE program. Also, fp/ACMﬂ—
written programs can call for input/output thrcugh the 2701 or 270X dzta control
devices to comuunicate with auxilliary small corputers located in the rassarch labora-
tories or with an ACHE-built vector display.

L to compiling,
bed above. Remaining ti

Most of the computer time for the central ACNE vroject‘has been devote
link-editing, and debugging of the software descri
divided among:

)
O Y
1

(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 ocnto tape for ba-k ug st

(3) Running 21 analysis program to find o the
consequent repairing of files that contain e

36
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INDIVIDUAL USER PROSECT DESCRIPTION

INSTITUT 'Cz‘ :

Stantord Compulation Center
Class, Charles H, ACME Stan Medical School

F"TLD OF PROJZOT TITLE:
Operations rent Inventory Control
AMOUNT O‘“ ”"SOJ\& L USAGE:
e e 134088 pege minut — e O

PROIECT DESCRIFTION
(Approxirale!ly 300 words)

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

M 2741 terminzls, by machine
late, device festures, and

One eguipment inventory file Ilists ACiIS's TP
number, location, department, instzllatior g
drilling account number.

A second report lists type of eguipment ir“srfac=d into ACME, by user,
department, ceble numbers and distances.
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Grannl o,

INVESTIGATGE . | pEpAT

omputation Center;
dical School

Crouse, Iinda P.

Cardiac Catherization Programs

RCE USAGE:

59,652

PROJECT DESCRIPTION
{Approximately 3200 words)

P

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.
Theyinclude:

1. A ventricular pressure analysis program to analyze ventricular pres-
sure curves transmitied either on-line or during playback of an FM tape recorder
in the catherization lab. The progra: determines end-diastolic and cak~systolic

Te
ressures and the times at which they occur, and maximum slopes on the curve [1].
Y P 1%
2. A peripheral pressure analysis programn.

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-
dioclogy 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 programs were written to test various aspects of the 1800/560
system. PB, for example, tests the digital control box used by the catherization
lab [2]. A program was written to store preliminary artery and IXC data in data
files to smooth the data and to display the results on & 360-controlled TV. A
IV program was written to display data transmitted from the catherization lsb and
other projects. This program displays the original ventricular pressurs curve,
and indicates the points at which the program picks 1-d
points. The accuracy with which these points
of subseqguent results. The TV program nrovide
to the vser about whether the visual vrosren i
N

also allows the user Lo na a gradient of




Grant No. _FRO0311-00

Section - A

”\VL‘*: 5 i .J%i, DEPARTRAINY !USTIT m !O:x

Moore, Mabel ACME Stanlolﬂ Comp

e e Stanford.

Fll 7 O ‘d'--.,/’ES‘i":. QA ! 5\,,‘ 2RO ~ T LF

Statistical Programming Statistical Consulting

ARMOUNT OF EF"O ‘RCE USAGE:

5k,299

PROJECT DESCRIPTION
(Approxirately 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 programs for the library (mdltLDl

and polynominal regression analysis programs, plotting progran,
scheduling program for residentson call.

L1



Szetion - A
T DESCRIPTION
INVESTISATON. L noparT:

it

Nelson, Virginia S. ACHE

FIELD 07 (NYESTIZAT-CN

Programmer

4
Ciznical Resezar

AMOURT OF RESOLURGE USAGE. :

’NS]‘}{] S

~

HO

omputaticn Center;
2dicel School

T

['J

¢t Support

4%,010

TG
K-\)’

PROJECT DESCRIPTION
(Approximately 300 words)

RIF

Mostly used for program development for clinical
Psychiatry for Dr. Kopell.

2y

Also used

IoN:
Lor

reseagrch in

verious test programs.
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Section Hi- 4
INDIVIDUAL USER PROJIECT DESCRIPTION

SNVLS!NA f Che T} P%‘t\ii

o INSTITUTION:

Sandebs, Gary ACME Staniord Computation
PSS SR S e Center, Stanford Madical
T “'“““““””w'”T’:ffff"f“w"” T Cahoo] T
FIELD O (NYESTIRAT.OR YRR il} School.,
Consulting User Consultin

AMOUNT OF RZSOURCE USAGE.

13,702

PROJECT DL%CR!“‘iOId
{Apgroximately 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 PI/ACHT languagz, while they are working

at their terminals.

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



Grant Mo, F” O)li 00

Section }il- A
INDIVIDUAL U3sR PROUZCT DESCRIPTION
INVESTIGATON; Is" bTiTUHOd
Sanders, William J. ACHE Drantord Somputation Genter
’ Stanford Medical School
FiEL ) O~ H‘«! /a-. AON FROSZCT L}
Systems Progrs Hardware & Software Development
AMOL f\," O*- OL RCE USAGE:
ho,137

PROJECT DE."“QIPT!ON
(Approxirately 300 words

The work was done as a member of the ACME 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 270Y,

1. Hardware testing for ¥
isplay interface.

fo
and a Sanders displ

sPp

2. Develop system software for the hardware

for other appllcatlonn such as 1ntvra031fe uaxt probessing



INVES Ti0ATO™ NEPAR

‘ST#fUY%ON:

Schach, Flizabeih ACHR

FiLLﬂ) O’

Statistical Prosraming tatistical Consulting
o) [ &

AMOUNT OF RESOURCE USAGE. 77 -
55,768

PROJECT DESCRIFPTION
(Approximately 300 words)

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

a. Consulting (dats s

sis, demonstrations o» program usage and

1
ing and testing of user's statistical program

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

ession program

D

o
o
ts, periodograr
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INSTITUTHON,
Stanford lMedical Scheol
StanTord Conputation Centeor

~oA »,‘«.:

Gar U

EAY AN

Wiederheold, Gico

FIELD CF iy

£STISAT-CH PROCCUT TTLE.

Computer Science Tzzting in ACHE

26,777

PROJECT DESCRIPTION
(Approxirately 300 words)

4

Work underteken under this project title fells “nto two classifications. The
major portion of the usage was the testing of rzw features, developments of the
ACME system, and the writing and execution ¢ sv=cial test programs to track
down programming difficulties reported by users. Much of this usage took place
outside of regularly scheduled hours to aveid Interference with user programs.

A number of special debugeging and monitoring
in the ACHE system to allor testing, monitowrs and error checking while other
users are recelving regular or slightly dels service. The effect of this
type of computer use has not been felt directly. but has enabled ACHE to fix,
modify, and adjust the system within a few a ©o a week--rat? than ths Tew
weeks to hardly ever experienced in other s

tements have been made available

NSRSk
The other usage under this project s the collzstion of usage statistics, both
for use as a tool in system development and for monthly swmmaries used for

accounting of non-medical use and reporting to
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Grant Noo o wn 00351108
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR,

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

ord Medical School

Robert Bassolt Gepetics Stan'

FETLD OL NViZ "““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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Seclion -1

INDiVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: [ pEPAR

I[ Tl I U | !ON
Pail Diviei P Stanford Compubation Center
catri atholog <101 -
E. 5. Beatrice athology, tviston ol Stanford Medical Center

I’Il‘:LO(LCl ‘11>

FIELD OF IlJ\'rw f\i O” 'hOdt;L'i' TTLE:
Biochemical Analysis of Elements by Laser

Cytoshemistry Microprobe Emission Spectroscopy

AMOUNT OF RESOURCE USAGE:

13875

PROJECT DESCRIPTION
(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 dev1at1on 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



INVESTIGATOR:

Walter I, Bodmer

INSTIT

FTUTION

-L Computaticn Canter

CHTIGATION

Human White Blood Cell Genctics POPGEN

AMOUNT OF

51,552

PROJECT DESCRIFTION

(Approximaiely 300 words)
L )

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 theﬁ?ctions 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 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 H1-B

e o & e o - — —
INVESTIGATOR;: DEPARTVIZNT. INSTITUTION:
Stanford Computation Center
Neil Brast Peyehiatry Stanford Mediczl School
e e e
FIELD O NVESTIGATICH. PROZOYT TiTLE,
Biochemical and Physiological
Psychology Rodents

AMOUNT OF RESQURCE USAGE:

=

66611
PROJECT DESCRIPTION
(Approximate!ly 300 words)

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

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

2. A study on the effects of menstruzal cycle phase and an anovulatory agent
(in women) ou biochemical (free fatty acids, plasma cortisol, and urinary
catecholanmines), blopsychological and psychological variables (82m Silbergeld,
Ph.D., M.D.).

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

L, 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 thres categories:
1. Programs to calculate descriptive and infersntial statistics Tor experimental data;
Programs to store and analyze data from fluorometric asseys;

3. Programs to store and search bibliographic data.



INDIVIDUAL USER PROMECT DESCRIPTION

She INSTITUTION.:
L _ Stenford Computation Center
R. Britt MEDICTHE (Neurology) 1 Stenford Medical Schcol
Fh_l ’) Of" - f 3 H £ ."'iU'I\E Ef“':‘ZO._‘ECI' ‘iTLr :
NeurophySJolov Auditory Regulation

0F RESOURCE USAGE -

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 utilizing subroutinel
made available from ACME for this analysis,



IKDIVIDUAL USER PROJZCT DESCRIPTION
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DEPARTI

INVESTIGATOR.
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e

FIELD Oi" IHVEST !U .l ?U:“ .

Gl Wi
UR0LO™7
AMOUNT OF RESOURGE USAGE 7~ e q
59779

PROJECT DESCRIPTION
(Approximately 300 words)

During

applica lom:
2. Data Processiay -
Ronal Teaction Siuldy (Calculation and Intewpretation)
Anziotensin Determination

50



INDIVIDUAL USER PROJECT DESCRIPTION

INVESH ’\f’(} h\QTI"U“IC“:

Stanford Computation Center

Ho7a1d M (qql 1 D Stanford Modiesl School
W e l L .

S S, S - N

FIELD Or 'Ji ‘ETU
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 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 asre processed by computer at Stanford. Computer analysis
of the genetic data is also being undertaken.

At present the Indian community, San Antonio Palop8, consisting of
Cakchiquel speakers, is being studied.



INVESTIGA TOR:

N

Stanford Computation Center

K. COLLIFS

Stanford Mediczl Center
F !‘)O Hy THEATON % ?ROL-T‘W"TL",
PROTEIN CHEMISTRY ATCase

AMOJN? Or SO”RC? USAGE

232670

PROJECT DESCRIFTION
(App‘ro*«'i.';'?aiefy 300 words)

ATCase contains two types of programs and datas 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 condunctlon with ultraviclet spectral studies of the
Euscoll 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~) ribonuclease, structure - Tunction 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 number of people working on several projects. The anzlysis
of the chromatogrzms obtained from the amino acid analyzer is laborious and
tedious when dones 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 on the chromatograms are either measured automaticelly (by

an integrator attsched to the Qnalyzer) 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.

ts normslization

b. FEither the most recently determined set of constan
rage of the last ten sets

factors for each peak of the chromalogram or the ave:
(stored in the computer) may be used.

N

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

d. The amoun® (in millemicromoles s) of each amino acid in the samrle is
computed.



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

. All the data can be corrected (automatically) for tryp to plan destructicn.

g. The number of residues of esc ino acid in the protein can be compubead,
nd the moler ratios of the amino scids, rmalized to any residue, can be

determinad.

h. The progra: ith 23 amino zeids and derivatives, or the 17
commonly occurring scid-stable residu

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

Second type: ACME is being used to create ultraviolet difference spectra Trom
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 outlook is
good that this application will prove meaningful and on]lchtenwpc 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
N
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR, DEPARTI =N T INSTITUTION

Stanford Medical School

Stanford Computation Center

e et e A o e e s e e o et = ——

CTOTITLE:

FIELD OF 13!

Charles H. Doering Psychiatry

S SIS R — e

TION - PRO

VI, A
Vi o bl

Neonatal developnent of the adrenal esmolase
gland.

ARMOUNT OF RESOQURCE USAGE

20,648

' . 2?7
PROJECT DESCRIPTION 24 At TTES
(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
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 redioactive 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 L6
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).

\.n
an



Lu:’- L |\.l)_ (TG T N

Section Hi-B

INDIVIDUAL USER PROJECT DESCRIPTION

lNV;_S l !Ga\TO:t

!NJTI U HO

Stanford Computzition Center

Ht.LD OF H!\’A‘,S!

o =
,‘CM TTITLE.

Euocnﬂ Dong Jr., h,D. Sur@cry StghLmJO M¢&] al Center

ardiac Surggry Heart, MARGC T

AMOUNT OF 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 hecart 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,

51
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INDIVIDUAL USER PROJECT DESCRIPTION

INSTETUTION:

(patholo-y)

rnrten/ ost

AMOUNT OF RES

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 prograin.
The effect of orgenic matrix in plasma and self absorption on cation determinations is
now cleavert.

Effect of cxvgen concentration on exfoliated bronchial epithelizl cells. Here
the data had greater variance than even in the electrolyte concentration project,

smoothing routines and trigonometric interpclation was perfornad. The results wer

/continuecd



ambiguous.

4, Several extensive programs for manipulation and filing of alphanumeric and
nuneric data were built, The aim initially was to write a sufficiently ceneralized
O

program to cope with wost of the procedures I wes being asked to deal with. ‘hese
prograis cost toe wuch to yun, and occcupied a great quantity of the systen’'s memory.
The project title is now being used to file prooy for subsequent partial or complete
copying intc other projects in an attewpt to couscrve programuing time.

I
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INDIVIDUAL USER PROJECT DESCRIPTION

INVESTICATOR, | pEPARTRENT R m;mto*

Enlander, DEREK 1 PATHOLOC T
FICLD QF 1INV FS(I"""EOI‘a_‘w W’O'h{ﬁil *HH
DATA RE TR!E”’ CAQES B

AMOU \T OF C:SOdeCt U‘:}!—\GE_

1,259

PROJECT DESCRIPTION
(Approximately 300 words)

RETREIVAL OF AUTOPSY DATA AND HOSPITAL RECORDS FROM VARICOUS PARAIETERS.

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

DATLY AND THEN PROGRAIMER RETRIEVAL OF DATA FROM ANY I1.AGE PARAMETER

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

CASES WILL BE AVAILBLE.



INDIVIDUAL USER

o - A s \ oy n oy
INVES { DEPART H | !l f !(
Stenford Comoutatlion ‘5W
Wm, H, Forrest, Jr,.. M, D, Anzetliesia S}

FIELD OF 1y T1aaT O

i
Clinical Pharmacology I Veterans Administration Cooperative

AHT]OObIC SLud3

OU&C_- ch*w :

77,645

PROJECT DESCRIFTION
(Approximately 300 words)

The Veterans Administration Cocperative Analgesic Study is a cocoperative 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 verily under controlled conditions the claims for efficacy and side
effect liability.

B, To evaluate never analgesics of the non-addictizgoral type and to placc
them in their proper heirarchy with stendard 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 Vetlerans

.
e

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

by Nursc Observers, The Nurse Obsevver has been trained in the standard method of
patient interview for subjective and objective pain evaluation in paticnts, 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, excepl when dose ranging is done, Medications are

repared in identically-appecaring form, randomized and numbered serially, Patientis
<

are selected according to prescribed methods and gquestioned for efficacy and side
cffects,

-~
1



INDIVIDUAL USER PROJECT DESCRIPTION (continucd)

Protocols and forms for collection and nanagemnent have been devised. The data
is collected from 2ll the hospitals at the data collection center here in
Palo Alto VA Hospitel and is inputed directly through the 2741 Terminal to
the Acme Systom at Stenford. Data is ercorchecked immediately upon entry
into the system and crrorchecking reporis arc redistributed to the partici-~
pating institutions., At the prescent time, our data file includes programs
for errorchecking our data, analyzing for mecans, 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 nuch 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 forus,

fe



INDIVIDUAL USER PROJZCT DESCRIPTION

!?\E:’S HUZ‘O

GERSCH NEUROLOGY Sltanlford Computation Centeor
Stanford Mcdical Schonol

FIELD 0F lvi:

RELATTIONSHIP SYNTHEST
~TIALS AND - I e e —
AMOUNT OF RESOURGE

10,485

PROJECT DESCRIPTION
(Approxirately 300 words)

Two computation activities concerning the relationship between the
electrical behavior of single intracellular slow potentials and simul-
tanecously recorded macropotentials (EEG) in & human subject were pursued.
Dr. FruN&'MOYIEll Chairman, Department of Neurology provided the data.

In one, transfer function and coherence function computations were
performed using the intracellular data as input date and the EFRC as
output cdata. The objective was to reconcile Dr. Ross Adey's (UCLA)
contentions that there was no significant coherence 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
Neurosciences Research Program, Rockefeller Univ. Press 1967). The
computational results achieved demonstrated that the relationship between
the intracellular potential and the EEGZ was linear and time varying.

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

reccaciles the two points of view. (Thne results were commnicabted in



- . N - s N 4 .
the January 1668 Teuroscicnces Rezearch Prosran Meeting on Information

Coding in the Hervous System, and will appcer in a forthconing leurosciences

Research Proar

O

In the seccond activity a prelininery allempt ves made to synthesize

an interval of an EN3 record usiuy portions of simultaneously recorded
intracellulor date. The technigue employed was to conatruct s Tilter
matched to particular segments of BLG wave corplexes and to extract Trom

the intracellular recording those segments which were very highly

correlated with it. The computation is that of a ryunning correlation

coefficient as computed through a digital matched filter. Preliminary
resulls svggest that EEG records can be synthesized arbitrarily well by
this means. The computational results therefore suggest that what
happens at any instent 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 exenined,
i1t appeers that the macropotential can be interpreted as being primarily
due to the summation or average of fthe intracellular potentials within
the field of the macroprobe. Additional experimental and computational
studies are contemplated to further understand this phenocmenon.

In both cases, the investigation could not te conducted without

the use of large scale digital computations.



Grant Mo, ¥R 00511-02

Section Hi~-B

INDIVIDUAL USER PROMECT DESCRIPTION

DEPARTH

MT | INSTITUTION

Stenford Computation Center
Stanferd Medical Schocl

INVESTIGATOR;

David Godwin Radiology-Surzary

FIELD OF WVESTIGATIOn

: N PROGEST TITLE:

Cancer Records Adrenalectomy

AMOUNT OF RESOURCE USAGE -

PROJECT DESCRIPT!OHN
(Approxirately 300 words:

Pilot Analysis of Case Records of Adrenlectomy for Storage, Analysis, and Review.
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INVESTIGATOR: DEPART]

INSTITUTE "“.

StanTord Computation Center
7
!

Avram Goldstein Pharmacology Stanford Medicsl

Sehool

FIELD OF in \/i:‘\'i’!lf--’\"”iON FROJELT
various APH/ A
AMOUNT OF QLJOU{CCF USAGE
45149

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.
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INVESTIGATOR

INSTITUTION:

Stanford Computzation Center
Leonard Ag Harzenbnrg Sen Stunford Medical Center
e e S el
FIELD OF NveSTIG L3 Qi PROMZC iWTLf
Genetics and Imnunoleogy "PIGGY™

AMOUNT OF (;SOURC: USAGE:

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 bezun
to use ACHME 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 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,

&7



INDIVIDUAL USER PROSECT DESCRIPTION

IN%‘! l f HTI(
StanTord Co

INVESTIGAT O | bepan

7. o ;
J. Hwang CRUETI S

i PROJECT lli[f

~

FIELD OF INVESTIGAT!

GENEPICS e ~mﬁffjf~U’l‘m— e L
AMOUNT OF [\ ESQURCE US/\ GE:
57,82
PROJECT DESCRIPTIOHN
(Approximately 300 vords)

This project consists mainly of programs for the analysis of
cyclic graphs to allow the enumeration of the ring structures of
chemistry., Prorsrams analized the trivalent cyclic sgraphs.,

The main objectives are to indicate all the possible graphs,
isomorphisms of superficially different graphs, symmetries within
a sraph, rational descrintion of each item, rational ordering of
the graphs, rationral numhering of the vertices and paths and
compact, computable notation for each feature.

Fach graph is represented as a Hamilton Circuit projected

n the boundary of a repgular polygon with M vertices,
oining these M vertices and 1/2 chords, since each vertex is
rivalent, The locations of these chords are specified hy
/2 characters.,
&)



Grent No,  FR 00511-00 o

Secticn HE-DB

INDIVIDUAL USER PROJEZCT DESCRIPTION

INSTITUTION:
Stanford Corputeation Centor
Stanford Medical School

DEPARTIATNT:

CENETIOS

INVESTIGATOR:

J. Hwang

PROJECT TITLE:

FIELD O INVE ST!G,"\‘I"iOi\.’-;

GEMLIRT

GENETICS

E\T\HOUI‘JT OF RESOURCE USAGE:

20,079

PROJECT DESCRIPTION
(Approximately 300 words)

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

Statictical prosrams: feneral statistical analysis Tor tte
calculations of sum, mean, standard deviation, the analysis of
variance, chisauarcand prohahility of chisaquare distribution,
correlation and repression analysis, the norinal distribution
with the same mean anrd standard deviation for fitting a curve.

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

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

Sorting prosrams: Sortine a vector in ascending order, sort array
and alphahetical informations.
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INDIVIDUAL USER PROJEZCT DESCRIPTION

INSTITUTION:

INVESTICATOR: DEPART!

J. lederberg CFNETICS -

FIELD OF INVESTICATION. PROJECT 7Y LE:
Genetics PEROPAD
AMOUNT OF RESOURCE USAGE:
h1,972

PROJECT DESCRIPTION
(Approximately 300 words)

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

Program is called in by 1% 2741 terminal thru ACHE,  After the com-
pilation by ACNMF, the excution of the program is initiated on the
terminal, all the communicatior to and from the cormputer is turned
over to Saenders 720 display via the disnlay keyvboard,

Program features the option of working viith 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 existing file and

search for key words in the fila. After each selection is processed
user has option of rerurnine 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 has heer done during each run.



Grant No, TR 20%171 200

Section 11i-B

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR: DEPARTMIENT: INSTITUTION:
SIDNEY LIEBES, JR. GENETICS STANFORD MEDICAL SCHOOL
STARZORD CCHMPUTATION CIiT:R

FIELD OF INVEST!GATiON: T TITLE

MASS SPECTRAL DATA HANDLING MS (MASS SPECTOMETRY)

AMOUNT OF RESOURCE USAGE:
55,760

PROJECT DESCRIPTION
(Approximately 300 words)

The computer has been used to provide various aupport functions for research
in the arca of mass spectral microanalysis of organic matevials. The mass
spectrometer 1s run in either of two different modes., The data derived
while ruaning in one of these modes is transmitted astonatically 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 quadrvatically related to the

real running time parameter. Linearization of the nass pealt displacement

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

A cowputer driven television unit has been used to facilitate the wvisual
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 zoancs. A wide selection of progran decisions can be
made in program executicn by directing the spot to different zones.

This flexibility enabler selection,for example, of the spectra (identified
by file nuubexs) 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 pezks, etc,



INDIVIDUAL USER PROMECT DESCRIPTION

INVESTiGA TG, bzpb INSTITUT!ON:
Liere, Raymond O, ACHE Stanford Compu

L oy . -
Stanford Medic:

1 School

FIELD OF tNyESTICAT.ON s

e

i‘i

-
S DA

Consulting User Program Consulting

ANMOUNT O

USAGE:

25,13k

PROJECT DESCRIFTION

{Approxirataly 300 words)

E R

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 syste sample programs for an
ACME publication which introduces the new user to ACME,

Ot
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INDIVIDUAL USER PROUECT DESCRIPTION

- !.I;!S"S"FQTlJ.'I"!O?-.é; -

Tord Computetion Centor
i

INVESTIGATOR,

Roy H. Maffly, }M.D. Medicine { Stunford Medicsal School
Ficl.D OF i STHGAT O PROJECT TiTLE:
Ion transport Relationship of Metabolism to Sodium
' Transport

AMOUNT OF RESOURCE USAGE:

1L,700

PROJECT DESCRIPTION
(Approxirately 300 words)

We are measuring simultaneously the rate of sodium transport and
the rate of COy production by the urinary bladder of the toad. Rate
of sodium transport is measured as the short circuit current. Rate
of COy 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, By means of the computer
we calculate (1) rate of COy production from change in conducti-
vity (not 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 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.



Grant No. __ pronziion

Section 11-3

INDIVIDUAL USER PROJECT DESCRIPTION

fiﬁ~ INSTITUTION:

INVESTIGATON:

Stanferd Computalis
Emmanuel Mesel, M. D. Pediatric Cardiology Stanford Medica!

FIELD OF INVESTIGATION i

Direct Mecasurement of Intracardiac VSD

Blood _Flow. .

AFAOUNT OF RESOURCE USAGE

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 1ists 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. o

Future effort will be directed towards the incorporation and use

of programs developed in project carcat for pattern recognition of pressure and
flow contours. ‘



T 8} {- e -
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Section Hi-B

INDIVIDUAL USER PROJECT DESCRIPTION

INVESTIGATOR, DEPARTI Z0Y INSTITUTION:

Emmanuel Mesel Pediatrics Stanford Medical School
StanfTord Comunt

FIELD CF HHVESTICATION PROFICT TITLE:

Medical Diagnosis WI'R

AMOUNT 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 disecase model of Warner
. n . »
and his collaborators“. Also programued 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 effore.

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

2. H.R. Warner, A.F. Toronto, L.GC. Veasy, R. Stephenson, "A Mathematical
Approach to Medical Diagnosis," JAMA , Vol. 177, July 22, 1961, pp 177-183.



Grant To.  5p Q051100

Sectiun -3

INSTITUTION:

) StanTord Medical Ceonter
Emmanuel Mesel, 1.,D, Pediatrics lSLanLOfJ Computation Centes
FiLLD Os’: ' J\/i “» W«’f"!O b PROJLCT TiTLE:
On-Tine analysis of cardiac catheterize- Carcat

tion data.

AMOUNT OF P".‘%OUPCE 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 analysis of clinical information
will be an important part of our future efforts.
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PROJECT DESCRIPTION
(Approxin‘:ateiy 300 words)
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INSTITUTION .

INVESTIGATOR: DEPARTE

=

Stanford Medical Schoo)

stenford Comput

STEFHEN, JOI MORRIS GENATTOS

QU

BRATIW PROTEIN BIOCH

AMOUNT OF RESQURCE USAGE:

MISTRY

107, 7k

PROJECT DESCRIFTION
(Approximately 300 words)

3 . . . ~ / — . P
An inexpensive, easy lo realize interface for a Packard # 531 liquig
scintillation counter - IBM 1800 was built and tested. Several support pro-
grams written in 1800 Assembly Ianguage end PI/l complete the interface.
1

. . . . . He .
(A full description is available in ACME Note #TRA-1). The interface makes
possible direct reading of data into ACME data Tiles from the counter outputb,
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Anfa(‘il - OF R:'Oll“‘« i USAGE:

31529

PROJECT DESCRIPTION
(Ap_;:nroxin:ate!y 300 words)

The usage of this terminal under this name actually Tonreboats usages 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 for
genetic studies in hacteria, and Dr. Amkraut for statisticsl DLUQ es of the

immunologlobulins in man. It has 2lso been vsed in 2 nedagogic sense by
students of these men as well as Tor manuscript edit‘nu. As the advantages of
time sharing and dats files becom= more evident, and directly connected
instrumentation becoiiee more commonplace, it is expepted that there will be

-
considerably more usage by this department.

(@)
13



INDIVIDUAL USER PROMECT DESCRIPTION

INVESTin

NSTITUTION:

Dr. Peltralii l TInfectious

FIELD O° MueaTi

AMOUNT OF RESOURCE USAGE.

h5; /22

PROJECT DESCRIPTIO
(AnproAlrarﬂv 300 wordd

P

This project deals with the data collected in the Hospital Bacteriology
Laboratory, quality control of thz input as wzll as sto

rage in a form suitsble
for later analysis

As conceived the project will proceed as follows: the secretaries will type
the 1n;01'ation at th2 terminal. The data will be placed in a tew;

frow which 1t will be aualyzod for quanlity @el,  Dota mob con
previcus data will ba questioned aad perhsvs the laborstory test

deta will thoen be plaaed in £ &
be used for later analysis The tewmporary file will be used to put out the daily
laboratory repoxts. This step will inelude scuie calculations such as conversion
of sensitivity zone size to "sensitive" or "resistant'.

a complete file and a sorvted file, each of vhich may

Using the couputer to put on dailly 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 analysis will give us informatilcn about 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 destect significont changes in
sensitivity as vall as najor trends.

las

h)



Robert W. Porter

NVESTIZATION | Fleoizey i
Kinetlics of Aspartate [ ATC KIN
T1*a.nscarbmn3lase l

wOUNT O aiSOJRCE U%A'r

38,012

PROJECT DESCRIFTION
(Approxirately 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-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 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 expcerience in using compulters,

Other prograrns 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., 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 obtained from the reciprocal form of the Michaelis-Menten equation,
first calculating reciprocal values of the data points, and also calculatin o the
kinetic pavameters from the {fitted slope and intercept, These values are then
used as the initial estimates for use in Program HyperFit,



Program DataFit 1 fits the much morc complicated equation which
describes the kinetics of the two substrate rcaction, or the similar
cquation for the kinctics in the prescnce of inhibitov. The cquation fitted
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 intersecction point
which gives the 17 west value for the deviations of all the expoerimental
points from their corresponding best lines,

The fitting procedurc is
similar t. t..o crude trial-and-error method

described for program
HyperFit, It should be noted that this curve-fitiing procedure requires
the use of an on-line communication cysten,

Finally, Prograrm ATCase 1l is a manuscript in preparation for
publication of these kinectic studies,
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DEPARTH# 2T INSTITUTION:

INVESTIGATOR
AM, SAUNDERS M,D. PATIHOT.OCY

FIELD OF

QUANTIW%TIVE CYTOLOGY MAST CELL

ARICUNT 3’” Re,-SO“m

},

25,456

Individual objects, cells or standard spheres, are measured st a magnifficwtiﬂn

of 1000-%200x in a microscope for size and flourescence intensity at a specified
wave length. Data thus tabulated forms the basis for statistical analysis by
computer. The compubter is used similarly in calculating corrections when the

microscope is used as a spectroflicurimeter, Two manuscrivbs have been acceptad
and two are in preparstion using these facilities.

‘ : . 5 g e
The computer is also used to write the text of the MI%H.
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INVESTICATOR: | DEPARTHENT INSTITUTION
F. M. Scudo Genetics Stanford

s 4 KM, poy
Staniord

FIELD OF

Porpulation Cenctics

AVIOUNT OF .\‘,.JOU,\'CL USAGE:

14,655

PROJECT DESCRIPTION
(Approxirately 300 words)

Tne program tabulates the resulis of models Tor the genetical variability
among populations in a linear array, with migration between adjacent colonies.

Tne basic quantity is given by the symmetric recursion

+ T FB(F. .+ ol o .s
UFgpp ¥ Fg p) ¥ By ) * Fayp) g =03

its proper, specicl solution has theform

a. . a
= Aoy A

where Al’ A2 are very complicaled algebraic functioans of the paraxzeters. The
final quantity is a linear cowbination of Fd‘s, d up to a few hundred. ‘hus,
with the precision of this computer, a too large error would result Trom its

direct apolication.

To avoid this en equivalent direct procadure has been applied to the vecor
Fo, Fl, cee Fd’ msking use of the asymptotic propariy Fd+l=g Xle. Initial
vectors were calculated by an approximate formula and iterated to determine if
they were increasingz or Gacreasing The two nearest ones of each kind were
stored and, as new trial vectors, thelr average was used The process was

regpeated ©ill oscillations of the last digit, due to truncation, were observed.
» determined by perturbation of the

:quired for each caleulstion varied Trom o

s P R e
a2 VELUG Cr TRe Laeravavers.
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Grant No. P 003511-02

INVESTICATOR; INSTITUT!ON:
Stanford Medical Schcool
Stanford Computation Cantor

Abrahan: Silvers, Ph.,D. Medicine

FIELD OF NV

RO

0T TITLE:

Metabolism : i Lipid Research (PAT DATA
| -

AMOUNT OF RESOQURCE USAGE-

L1, 500

b4

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. 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.
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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 vchicle for acquiring medical informa-
tion from the Medical School faculty and community physicians. In the evaluation
of alternative design strategies for the Medical Carc 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 a much

more extensive development of these simulation progrems.
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PROJECT DESCRIPTION
(Approximately 300 words)

The ACME facilities are being used in the developuent 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 mzss

spectrometers is being sent to the 360 where calculations are performad on it.

The ocutput is then returned to the LINC where it is dis splayed on a CRT display
unit. Utilizing the 360 in this operation increases the specd at vhich the
calculation can be done and provides the opportunity tc program for them in a
higher level language (PL/1). The communication is done via the 270%-2707
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). Prograans
have been written for testing the capabilities of this equipment and the 1800
Process Controller to compare their capabilities to those of the LINGC for
instrumentation control. In this instence the instrumentation involved is a
GLC/mass spactronater system. It is intended that with the ACME time sharing

system we will have the flexibility and accessibility of the small con puter
combined with the capacity for data storvage and computing of tha larze computaer.
shared

ACME is also being used in a rather conventional sensc for tine

data stovage 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.q.
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.

(5} An adaptive classification program is in progress wnich 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 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 dinomostic fechnicrmiag
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