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General Descripticrs of Resource Operations 

This report covers the period from June 1, 1967, the date of the preceding 
report, to April 'r,Z, 1968. The past year has see n the development of the 
ACME system from a nrimitive calculator system to one of the most powerful 
timesharing syste::.s-operating today. 

During this second year there was no change in the organizati.onal status 
of the resource. Zhe entire AC&E Facility o,,-, -3r~tes as one of the Stanford 
Computation Center facilities and received administrative assistance and 
technical informaticn through SCC's central offices. ACME is housed in 
the medical school, however, and operates on an independent budget, and 
its professional staff is solely responsible to the medical school and 
the needs of medical researchers, as represented by the Medical Computer 
Committee. 

Development of Service Facilities 

The initial services ACME provided were miscellaneous batch-type operations 
while the system ~rs being developed. In May 1967, ACME had started providing 
calculating services at remote terminals. In July programs could be saved 
in ACM3 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 ~79s used for the first user project in September. In 
October small computers could be serviced by the ACME system; and since 
November, data storage is provided in ACME. In February the system started 
providing data acquisition service for multiple users. Facilities for 
reading cards into the systern also became available in February. 

Current Status of ?acilities 

The size and complexity of programs that ACM3 can handle has increased 
steadily so that a number of programs currently in use at ACM3 are larger 
than could be handled in Togo-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 o>Jantity of statistical and data manipulation needs than 
was originally expected. This has slowed down the development of AWE's 
capabilities for realtime data acquisition and control. 

Currently, the sys+ 4em has the capability to handle up to 30 users operating 
simultaneously. Of these, up to four can use the'data,acquisition facilities 
provided by the time-shared 1800. These four share 12 data channels and 
an aggregate data rate of up to 6000 samples per second. In addition, four 
data channels are available for high-speed transmissicn 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 rol:l;.inely and four of these T:e connected to ~ACME. 
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Future Development Needs 

Only two major adrlitions are contemplated to the basic timesha-ring system: 
the implemention of external. subroutines a%d pr;-.-ision for double precision 
arithmetic. The real-time aspects of the sys?em :,:ill require further devel-op- 
ment since tk:ey are lagging very much behind c.z:*ent demands . 

The other issnc is system reliability. Eye1-j t'cz-,,??I the nuxber of system 
failures we experience are less than. is t~~pS.cal. for batch operating s-ystems 
a single failure is felt by many users irm~eclia.'~ly and the failure rate 
has to be an order of magnitiude' less .r,:~ se to.l.~raYjle. 

Development of the real-time facilities need cs:-linuing effort. Both the 
number of simultaneous users and lines, agregz-13 data rates, and system 
response times are less than the demand put on -tie system by the medical 
school, Within the current hardwarerwe hope to be able to handle 72 users 
sharing a 20-kc aggregate rate on the 1800--as -:;ell as allow slew-rate 
collection of data over 24 hours periods, 

Development of Usage of the System 

We began collecting usage records in September 1367. The table below shows 
a steady increase of usage over the period of operation. The exceptions in 
December and January/Fzbruary are due to major _ rroblems that we experienced, 
mainly with the IBM data cell, which has now been replaced. The detailed 
accounting covers only actual accounting records; beginning in October when 
our summary accounting procedure came into operation. 

On the detailed usage listing there is an entry I'or MISC. USERS (no files). 
This is the total for the many small occasional .users--mainly students--who 
do not keep permanent records in ACME. Neither does ACME keep permanent 
individual records of their usage. 

We have designed our system so that no record is produced when a user's run 
is terminated due to system failure. In an on-line system this does not mean 
that all the time is wasted. 



Month and Days Daily Account Accoumt Estimated Usage 
Scheduled Records Days based on 30 days 
SeYViCe Missing ___..- ----- ox_- 

Console' Pa@ Console Page 
Hours Wnuies Hours Minutes 

783 

766 

Sept 1 to 30 

act 1 to 31 

Nov 1 to 30 

l?.-1800 783 

766 

220,376 

260,283 

220,000 

260, ooo 11-1800 

7-14.30 
1800-2200 983 353,936 7* 1227 460,000 

705 29,324 705 247,000 
Dee 1 to 31 7-14.30 

1800-2200 

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

1800-2200 

Jan 21 to Feb 20 .7-1-5.30 
18.30-2200 1056 431,649 6++ 1267 51.8,000 

1966 826,350 1966 826,000 

639,826 960,000 

Feb 21 to Mar 20 7-1-5.30 
18.30-2200 

Mar 20 to Apr 20 T-15.20 
18.30-2200 127 4 1w 1911 

* Our usage record system uses IEM's operating system flies for its record-keeping 
functions. Unfortunately, there is an error in this sy:>tem which has caused us to lose 
our accountin,: records three times. A fix is promised by IBM by June, therefore tabulated 
USage fi.gu.re)-S in the cski.rnnLe col.umns a,bor:e ccmricnszt,e f+c,r the lost d:l:/s . 5 



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 out of ACM?, controy-. The ACME staff is 
trying to develop a better understanding :-iikh IC!,I ol" the needs posed by real- 
time operations, A major source of unrelisbility~ the data, cell, has been 
replaced. Higher data acquisition rates, hobjever, are still prone to in'duce 
failures in the central processor. 

Software 

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

Failsoft 

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

Presentations 

Even though the ACME project has been productive less than a year, its 
existence and design are becoming well known. 

The ACME project is described in an IBM-distributed film on data acquisition. 
This film is also scheduled for showing on the educational television net- 
work. Another film was made at ACME and shown in Washington for the benefit 
of IBM salesmen. 

ACME will also be on NBC nationwide television May 2kth as part of a Frank 
McGee program on the future of medicine. 

Presentations describing the system have been made at: 

IBM customer executive class, San Jose, October 6, 1967 (G. Breitbard). 
Katholischore Unversteit, Nymegen, Holland, November 6, 1967. 
California Nurses Association, Sacramento, California, November 19, 1967. 
Cornell Medical School, New York, January 25, 1968. 
IBM Computer Center directors' executive class, Poughkeepsie, New York, 

January 26, 1968. 
SHARE PL/I Committee, Houston, Texas, March 1968. 
Johns Hopkins University, Bal.timore, Maryland, May 3, 1968. 
Johns Hogkins Hospital, Baltimore, Maryland, May 3, 1968. 
Brooklyn Pol.ytechnic Institute, NW York, I\i,~y 7, 19%. 
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ACM3 has received many visitws from rnar.y uzrts of the United States and from 
outside of the United States. There are - cui-i-ently 253 ACM3 PJotes documsnti_ng 
the system. Our r~g~-~le;~~ mailiIlg l-ist ineLudes 132 addresses in the Stanford 
community and 32 addresses oukside. The PL/AC2$!< usei 's manual has gone through 
two major reuisiors since August 196‘7; t'r.e~e are epprcxirmteIjr 300 copies in 
use. 

Courses 

During the year: about 300 mcdicai sckco!_ i'rc,rlt,y, staff, residents, and 
students attended the three -session Ac!I,U ccijrs~. About 53 percent of these 
now use ACME at least occasionally. 
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project t’ II I1 s 

5RE I TGACD, G AC;v;E /;,(-;,;:; 
CLASS-, C- AC%E /i;C:*\E 
CROUSE, I.- ACclz;E /C/i-iii_.L.::rJ 
CUbIl-il RS, D AcT,:E /o:,::ns-r I c 
DREl-I 
FE l ;,,j~~~,,~"~~~!,,'"~~~~,~ 
F L ES E Ii, R--. A CI.: E / 'I- '4 
G I L.I4A?4 , I!-- ACi:bE /P,Ci-;L 
GI fiAR0 I ,S-- AC;<E / p>, c/i; z 
HUT4DLEY,L- AC:4E /A<C;iE 
I 5 iN E K G I 14 E E R s A C ; : E /-i E Bt,iD I AC; 
KOR'T%Et:ORN,B ACkiE /O i SASTER 
L f ERE--, R- ACXE /ACME 
MA I-OUS, J- ACNE /GE-f 
MEEK--, J- ACI4E /RESI 
MILLER,J-. ACb4E /pie 
MILL.Ef?,J- ACME /pie 
MQOf!E-,M- ACb<E /stat 
NELSON,G_ AC?.iE /ACb;E 
OSBORNE D AC!,:E 
PA-I-EL ;i AC\ E :::c'1 4 'C 
PLASC?i;G-‘ A&E /AC!:;; 
PUBLIC P??OGRA\~iS ACliiE /ACME 
RiEF(AN,J- ACME /VAT 
SC\NDERS,kIJ ACME /asdr'g 
SANDERS,G ACXE /COi<SULT 
sctt/I:ct1, E_" ACrn:E / iv; E 0 c 0 x ? 
sct1Acc~, Es_ ACXE /YEDCOi~ir? 
St-i I t1-, Tee AC?,iE /STAT 
WI EDERtIOl.D,V ACi;lE / I nst ruct 
PI1 EDEfIHOt.D,G AC?l'.E /test 
bIIEDERHO!.O.G ACXE /CSXP 
WI EDERHOLD,V AC;qiE /CLASS 
PIIEDERHOLD,G AC/,\E /demo 
\I'1 EDEfIHOLD,V- ACKE /Kanual 

total 

1 4 5 3268 
236 3 4 l! 1 
137 5372 
2 0 3 1:$81: 

9 15 
I. 9 3 2329 

3 I~ 223 
9 4 

6 4 1.42 
E9 1960 

269 211.3 
22 129 
72 360G 
53 4 7 0 
93 I.355 
95 l-499 
14 97 

I.5 7 401.7 
72 1. 8 4 3 
50 395 
50 4 1 0 
95 3 4 4 3 
63 65 4 

103 1344 
14 4 7016 

6 4 2401 
9 49 

226 7281 
13 159 

8 40 
190 5647 

3 59 
95 1638 
23 296 
26 432 

3186 69637 

2OG03 $ 
1.3083 $ 
59G52 $ 
23372 S 

GO ,c 
9 Ia 1.9 $ 
10G3 $ 

13 $ 
532S $ 
90EO $ 
87231 $ 

4S2 $ 
251.34 $ 

1537 s 
45113 $ 
5500 $ 

374 $ 
34399 5: 
43010 $ 

13so $ 
1384 $ 

1317S $ 
2708 S 
8343 $ 

42137 $ 
13702 $ 

149 s 
42066 $ 

655 $ 
136 $ 

26777 $ 
205 $ 

5699 $ 
1033 $ 
1560 $ 

42G310 $ 

=' hours ' ,=: 1160.62 ,=I pagehours ' ,= 7105.16 l 

averages per user 13 230 . 1776'S 

iv, COI; 

10 3 0 I I. 5 
65k.40 

2'312.GO 
1.168. GO 

3.00 
11,55.95 

53.3.5 
O.GS 

2 G 9 e 4 0 
454 00 . 
459.05 

2 4 . 7. 0 
1256.70 

76.85 
227.15 
275.00 

18.70 
1719.95 
2X50.50 

69.00 
69.20 

65S.90 
135.40 
4 1 7 , I. 5 

2J.OG.SS 
685.10 

7.45 
21.0~.30 

32.75 
6.80 

133s .S5 
10.25 

284.95 
51.65 
78.00 

21315.43 

8S.Sl 

0 144: PAUSE A-I- L I b!E 26.800 
RUN ! ? 
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BUTLER,E- UROLOGY /UROLOGY 
CA IY' I.1 -.-.-, Ii- PEDIATRICS /GUAT 
CASTELAb!O,R- RADIOLOGY /SCHEDULE 
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DONG-, E- SURGERY /DATA 
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DUFFIE,A- CHEMISTRY /CHE:il 
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ED',JARD,D- PSYCHIATRY /STRESS 
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ENLANDER,D PATHOLOGY /cases 
FJELDBO,h'- UROLOGY / CH E:4 
FOLK--, 6- BlOCHE: iSTRY /GRS 
FORREST,\! VA /AXALGESI 
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GLEASOpl,C NEUROLOGY / CORTii.lEAS 
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GOLDSTE I /!,A Pb:Aii:.;;‘;CZLOGG / PI-IA I 
GO L.DS-I‘E I i’!, D3 ?i~iAZI.:;‘iCO :.OC‘i / F,i:RB 
GGLDSTE 1 ::,,A ?:!:~~?;.:;.CCLOGY / P>?iI 
tiAtbi,l_, G--- i-3, D I 0 L 0 C: Y /Rr:\g I ATE 
tiAI~;CE_-,AJ Pt?~,K~.-‘;COLOGY /G I XOTAUR 
tiARRIS,DJ PL”DiATZl CS /EPI GEI’/Ei; 

9 
53 

51 
I. n. 1: 

7 
I. 3 
39 

I 0 7 
2 1: 
1 1. 
77 
28 

137 
25 
22 

22 
109 

42 
10 
62 

7 
5 4 
25 

I.99 
257 

8 
25 
9G 

5 
1 4 

120 
6 

13 4 
334 

9 
1 4 0 

2 4 
27 
83 
12 
22 

20 4 
45 
31 
48 

195 
6 4 
19 
26 
33 
11 

1 5 
I.207 
1.1. 9 7 
3039 

5 I 
1. 5 I; 

3. 1; s 0 
2367 

18 4 
330 
95 4 
525 

5699 
287 
2 9 0 

1 1 1. 1 
9053 
3461 
1975 

56 
1405 

1 
2074 

961 
6242 

162b2 
12S 
6 1 0 

3675 
5 

2 4 3 
4263 

287 
6963 

14213 

30::: 
252 
966 

38S.S 
87 

920 
8642 

922 
104s 
2S93 
6965 
1857 

291 
969 
5 9 4 
305 

49 $ 2.45 
G430 s 3 2 Ii. * 5 0 
5S70 $ 293.50 

300:19 $ l.500.95 
177 $ 2.s:; 
724 $ 36,%0 

5949 $ 297 * 45 
13S75, $ 693.75 

612 $ 30.60 
1. G 6 3. $ 83,OS 
3433. $ 1 7 1. * 5 5 
2370 $ ll&.SO 

31552 $ 1577.60 
993 s 1+9.65 

1077 $ 53.85 
65SO $ 327‘50 

61;614 $ 3330.70 
310SF $ 155k.30 
1 6 1. I. 5 $ SOS,75 

164 $ 8.20 
8516 $ 425.so 

4 $ 0.20 
7619 $ 3so 95 
7265 $ 363:25 

39779 $ 1988.95 
1r:1;gg5 s 72k9.75 

13.46 $ 57.30 
2412 $ 120.60 

32670 $ 1633.50 
1-f $ 0.85 

888 $ 4 4 . 1: 0 
20648 $ 1032.bO 

1003 $ 50.3.5 
9 5 3 I. 4 s 4765.70 

109s40 $ 5492 .oo 
126 $ 6.30 

17393 $ 869.65 
878 $ 43.90 

3865 $ 193.25 
14239 $ 711.95 

381 $ 19.05 
4642 $ 232.10 

77645 $ 3SS2.25 
104&G $ 52b.30 

5122 S 256.1.0 
234F2 $ 1173.!-0 
4393s s 219G.90 

9134 $ 1:s 5 , ‘/ 0 
1213. s co 55 . 
479s $ 2 3 :I a .i;t 3 
2322 $ 11.6.?0 

951 $ 47.55 
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11 
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17 
37 
32 
52 
17 
90 
53 
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6 
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12 

12E 
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83 
5 

33 
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28 
6 

78 
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15 
12 
70 
87 
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3 CJ 1' 
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4576 
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2383. 
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2750 
425 
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7650 
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1542 
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3665 
4174 
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37 
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2619 

117 
528 

6413 
930 

73 
7332 
6Gl.2 

425 
59 

1280 
4l23 

33.55 $ 
21.%50 * 
I. 2 G 5 5 ; 

lh79 s 
5779 $ 
L:-j[iT $ 

8 G[' 5 
2w.j $ 

E20 $ 
3-/E!r9 $ 
57050 $ 
1. 1. 8 0 0 $ 

31-54 $ 
1329 $ 
3206 $ 
1102 $ 

143.06 $ 
3.528 $ 
2476 $ 
4533 $ 
1240 $ 

41972 $ 
431.7 $ 
1377 $ 

55760 $ 
4 1. 5 3 5 $ 

53.0 $ 
7598 $ 
3105 $ 

1.!:700 s 
1164 $ 

27923 $ 
45523 $ 
49504 s 

137 $ 
186106 $ 

641 $ 
10657 $ 

102039 $ 
9968 $ 

12374 f 
439 $ 

I.722 $ 
31529 $ 

4013 s 
252 s 

43922 $ 
3EC12 $ 

lf;GO $ 
177 $ 

7558 $ 
23650 $ 

3. 5 7 L 7 I; 

I. 0 6 2 o 5 0 

&32 s7!; 

73.95 
2 2 5: c 9 5 
2 3 :; ~ % I; 

I;% ~ 7% 
1. 0 0 :3 * 4 ; 

41 c 00 
IE92 ‘45 
2852.50 

590,oo 
157 .-/cl 

66.45 
160,30 

55‘10 
705.30 

7 6 . l!. 0 
123.10 
226.65 

62.00 
209C.60 

215.85 
68.E5 

2728.00 
2076.75 

25.50 
379.90 
155.25 
735 .OO 

58.20 
1396.3.5 
2276.15 
2475.20 

6.85 
9305.29 

32.05 
532.85 

5101.95 
4 9 e . 4 0 
618.70 

23..95 
EG.10 

1576.45 
200.65 

12.GO 
2196.10 
19OO.fiO 

73.co 
2 nr .UJ 

377.90 
llE2.50 



Name project t- Cl n s minut:cs pagci:iinui:es Equiv. cosi: 

ROSSe.-, R-- Ct!E!slI S-i‘i<! / C i--j Firj 
R 0 s E 14 -i’ t IA L , I;’ AU D ! 0 L 0 G ‘;I 
ROSAI!_, R- P%--Ml LOG’: 

/ 2 E S E A R C 1 I 
IOXYCEL 

ROT11 --- I k!--. PSYCtI I AT:'!'? / COi~l? 
SAUNDERS,AI'A Pi:Tt!OL~3GY / I-‘ic! s T’c i: I.. I- 
SCt{NE lDEk;~i/iN, L I.IEO i C! i<E / P A’i-CKi! CT 
SCUDO-, F-- GENEY I cs /Ml GRA 
SHEFFLEI:, I E I.3 I OCIiEI”,II STRY /OLIGOiJ,ER 
S I LVEI~::~?A!+ 
SILVERSIA; 

L PA-CiiOLOGY /QlJEM 
il Pm /PA-I--DA-I-A 

SMALLNOOD,R NED ! Ci”.L /NED i PLAN 
s -I- A R t:*-. , L_- PKYS IOLOGY /COrfiPUP 
STENSON,B CARDIOLOGY /CA.TH-LAB 
ST I LLMAN,R PHYCfiOLOGY /PSYGME 
STRlCK,R- KED!CIb!E /GASTRIC 
S-I’RYER, L- e i OCHEM I STRY /r\!ANOS 
Sl-UEDEW,N,D GENETICS /ADMIN 
THATliACHARI ,Y’I DER3:ATOLOGY /DOPA 
TUCKER,F<R GENETICS /f<S 
uPst-lER,:I;~~ UROt.OGY /DOCkLL 
VONDER,J-- ANESTkiES I A /chuz::l. 
VONDER,J-- ANES*iliES! A /johnl 
VONDER,J- AtiESTtiESIA /lat-t-y1 
VONDER,J- AN5SItiESiA /cardio 
\!ARRICK,G V /STEROID 
\‘/ElSSMAP!,I RADiOLOGY /-I-HYMUS 
PIHiTCHER,C GENETICS /spc’irrn 
\!ONG -,Fi RADIOLOGY / ?LAi\! 
ZAJAC-,F- NEUROLOGY /FLYHIGH 

e. 
/ 

I:. 1 
1. I; 
6% 

I. 9 4 
13 
27 
4 8 
5% 

3 I. 4 
18 4 

14 
302 

61 
81 
20 
3 4 
52 
92 

7 
14 
72 

235 
11 
26 
18 
10 
63 
13. 

2 
682 
l! s :; 

3. 4 1. 3 
61.62 

1 I!. G 
211.7 
a593 
3.792 
S798 
9015 

10% 
1 4 2 3. -/ 

1683 
14S5 

471 
1233. 
11%0 
3009 

2 4 
88 

2412 
953% 

42 
409 
246 

23 
1782 

153 

232: ; 0.25 
llG.bS 

21.96 $ 109,zo 
6495 S 32k.75; 

25456 $ 1272.FO 
521. $ 26.05 

14655 $ 732.75 
8420 $ 421.00 
72s1 $ 3 G 4 * c 5 

41522 5: 2076.10 
101849 $ 5092.45 

347 $ 17.35 
23345'; C 

654i ; 
1~1672.64 

327.0.5 
5969 $8 298.45 
2957 S 147 .ss 
5264 s 263.20 
4604 $ 230.20 

14449 $ 722.45 
125 $ 6.25 
324 $ 16.20 

20G72 $ 1033.60 
79972 $ 3996.60 

133 $ 6.65 
1603 $ 80.15 

946 $ 47.30 
107 $ 5.35 

17651 $ 882.55 
632 $ 31.60 

total 10512 345592 2504269 $ 125211.56 

z ’ hours ’ ,= 5759.86 ,=’ pagehours ’ ,= 43.737.s l 

averages per user 79 25 9-s 18829'$ 941.44 

0 144: PAUSE A-F LINE 26.800 
RUN!?@ 
?logoff! 
USER G -^ \! i rc!e rho 1 ci ___- t PROJECT tcsi: 
-f 1 ;\j z 0 ;,j I;!/!, s 2 1 : c 3, -GE OFF IS 21:50. 
LOGOFF C01’,;PLLETED ON 4/27/68 





z2 ’ hoer 1-s ’ , = 233.350 =:I pagehout-s ' 8 ,= 2473..30 * 
averages per user 1 59 367'S 1.8.39 

0 144: PAUSE A-I" LI NE 2 6 , 8 0.0 
RUN! ? 

cai:egoi-y:q’Sj-Ap{~ OZD CCf'*:?ii'iiA,-j i ON CEN‘jER' 
Name Dt?pa rtii-i,?nt project runs mi;Iutes pageminutes Equ iv. cost 

LI EBEREMN,M CAIGPUS /-I-O~GAI~RE 7 4 0.60 
KOSES-, I-- S?-A-I-IS-MIS /DEVELOPE 

12 $ 
171 5410 32730 $ 1636.50 

total 178 5 4 I4 32742 $ 1637.10 

f: ' hours ' ,= 90.2333 ,=I pagehours t ,= 545.700 l 

averages per user 0 22 136'$ 6.82 

0 1 4 4 : PAUSE A-i LINE 26.800 
RUKf 3 
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A second IBM 2314, Direct Access Storage D exri.ce, has been budgeted for addj.tion 
to the confic-Llration in February, 1969. It would be desi.rable to i.nstall 
this devjce as early as possible but delivery trill be delayed -I;0 kee_r: within 
the budget ceiling establj.shed for the third yea:!-. 

Travel expenses have been somewhat higher than bl&geted in the ai::er;l for 
the 02 year and $4,000 is requested ag2j.n for 03 ;rear. It is frequzi~tly 
more ec~n~nic~l to search out infor-:z.tjon and ad-fice from i.ns;iitw;i c2'6 alzci 
ri.niiividua1 s rriio have expe r i enc e c, 7 problen!s t::n:1 $0 dupl.icaie ef;or-ts. 1-n 
the field of computing the months that separate probl.em solutions z.:--:; 
publication (if any) cannot be afforded. 
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PRO,iE@-!- DESCF:!FTION 
(Approxirr&e!y 300 cordzl 

My compute-r time has been used to bri.ng the AC:.:E soft-<Fare syster!l from a desk- ca’_.cill:j-tor- 
level of operai;io!~ to a full-scale time-sharing system with generalized file handling, 
real-tiFe input/c&put capabilities, and a fairly large statistical library. &ten- 
sions to the cornFiler have included full FL/I character handling facilit'es, intzrnsl 
procedures, ON co:l5itions for interrupt handlifig:, and complete editing facilities for 
terminal inpnt/out>ut. 

Fi.le handlj ng capz:>ilitirs have been imp1en~gts-J enti:rel.y ?:ithi.n the pas.t yenr; t?l,;* 
include the ability- to store and retrjeve PKCS%:.; files by line EJmber, store a-id 
retrieve sequential DATA files, and retrieve IZA files by record KEY. 

Real-time input/out:ut capabilities were added to the ACI.'iE system this ~+~ear. Basic 'Go 
these is an ACNE-?:ritten IBM 1800 softr,iare systm that allcfs the 1803 to act as 53 
input/output multi~lexor. The 360 soft;:are, >rhtch can be called fro:; PL,/ACIV$: pro- 

grams, was written to cozmunicate and provide EZ interface r\:ith the 18CZ soft:?arz. 
This has periilitted input (and limited output) of 'analog and digi-kal dakz from ress?rch 
laboratories under control of a terminal-writts:] PL,/ACZ.:E program. Also, ?Y,/AC?~!F- 
written progrxns can call for input/output through the 2701 or 270X data control 
devices to com:;lunlcate with auxilliary small co:-~~uters located in the -ejear& la7c-1*zJc- 
tories or with an XC?JE-built vector disj?lay. 

Most of the compuirtr tiize for the central AC:.3 xoject has 'oeen devptsd to ccI:i~!~li.~g~ 
link-editing, alld tinbugging of the sofk;are dzssribed above. Remaining time has tizzn 
divided azong: 

(1) Aiding users in early stages of real-time data gathering when etagd-alone use 
of' the co:nputer wac indicated. 

[2J ying i <ata cell (or disk) files s:kil tape for back-u? storz,?. 
.unning 33 analysis progras to fin5 errors in the stored files, a nr? t'fi3 

consequent reoair3'-32 of files t'n3-l; coiltain er'r>l,,i. 
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PROJECT DKSCRiFTiON 

Several programs listed under my praoject'rsere test programs developed for the 
Cardiac Catherization Lab by ACME and the Dept. of Cardiology personnel. Tilese 
programs were subsequently transferred to the Department of Cardiology files. 
Theyinclude: 

1. A ventricular pressure analysis program to analyze ventricular pl'es- 
sure curves transmitted either on-li.na or C+~ring playback of an FP: tape recorder 
in the catherization lab. The progra:.: deter:5?tes en6-diastolic and ~,eolr-sy~i~c]~~~c 
pressures and the times at which they occur, and :-~-~aximum slopes on the carve [1] . 

2. A peripheral pressure ana1ysi.s prograr. 

3. An analyzer program that analyzes ventricular, wedge, brachial-artery, 
and atria1 pressures. It also calculates some gradients and valve areas. 

4. Several EKG programs are being developed for use by the Dept. of Car- 
di.ologJ and Anesthesi.a. The main program digitally filters the data, picks cut 
Q&S complexes,and identifies the onset of the Q irave. Another program simply 
determines heart rate. 
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PROJECT DESCRiPTlOid 
(Approxi;r.at-n!y 300 vvor3~1 

ACME provides statistical consulting service and is building a library of 
statistical pi-'ogrami:, so the syster;i PTCiS used for: 

a. Consulting and some data analysis. 

b Writkg and debugging of statistical prozam for the library (multiple 
and polymminal regression analysts progrms, plotting progrcz>, 
scheduling program for residentson call..) 



Mostly used for program development for clinical- research in 
Psychiatry for Di-. Kopell. Also used fcr i-a-rious test prog-rms . 



Consul-t& User Consul.ting 
-------.--------__- -.. ---- -i-... .-." .-_-...- - -.._.- . . . --- ._ _ I _ . . . .._. - _......- - . .._ -_I...-.--_-- .__.__-_ -.-.-__- ___-_-____,_ 
AMOUb?-i' OF R::.SOl.!Ir:C~: \JSAGE: 

13,702 

The purpose is to offer consultation a.cd assistance to users of the ACTJE 
system. This aid has proved very worthwhile because most of the users are 
not computer'-orien!ied. The program help allows the users to get information 
about any of the keyword-s in the PL/AC!.LF Ian&wag?, -&ilk they ark wo~~k5.n~ 
at their terminals. 

Other prograrcs have been written to maintain and update the HELP program. 
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PROJEC’T D!:ScFZIFTIo?J 
CApproki;:.a.t-?Iy 300 woYd:; 

The work was done as a member of the ACME staff. Hence, all of the resource 
usage 1Ta.S devoted to fur'Lhering ACYZ's goals. Specifically, major amoux'is of 
computer usage vex-2 devoted to: 

1. Hardware testing for a TV display, a sxLL1 corny.te;- interface, a T/OX~ 
and a Sanders display interr"ace, 

2. Develop s.ystem software for the hardwax-e. 

3. Developing application programs dcal.ing vith the above, along with p:v~rzx~ 
for other applications such as interzztive text processing. 
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PROJECT DE:S’Zi-:iP-j-IO;4 

The ACME system was used to support the ACT%-provitied statistical c3nsill--ling 
service and for mii;Fng statistical programs for ULC- library, More 
specifically AC!bTY was used for: 

a. Cor?sultiP; (data analgsis, demzmstrations or prograr;i. usa_o;e and 15 2ta 
the handling, tiebugging and testing of user's statistica? prog~axs.) 

b. EnlargingAC&ll's statistical library (LLnear regression p~ogr~zt':!~ 
programs for frequently-aglied statFstica1 tests, perLodogrm 
analysis.) 



Work undertaken under this project title falls l:lto tr:ro classifications. The 
major portion of the usage was the testing cf ::I:: features, de-elcplnents of the 
ACME system, and the writing and execution cf ssrcial test programs to track 
down programming difficulties reported by use:-S . b;uch of this usage took p!.ace 
outside of regularly scheduled hours to avzLd Llterf'erence with user prograi:>s. 

A number of special debugging and monitoriq s+: ztenents have been made available 
in the ACi.iE system to allo;r testing,, monitcr?.r_;. and error chec?ilS while otI-19~ 
users are receiving regular or s1lightl.y delz,rs? service. The Effect of ti1:i.s 
type of computer use has not been felt directl;-. but has enabled AC?.!E to fix, 
modiXy, and adjust the system within a fe~;r day; to a i*:eck-- ratksr than the Tee;%: 
weeks to hardly ever experienced in other sj-st~.:.s. 

The other usage under this project i's the collection of usage statistics, both 
for use as a tool in system develoT;!nent and for :::onthly sutm:aries used for 
accounting of non-medical use and reporting to XII-I. 
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PRO,jECI- DESCR!F~f-lON 

V4p~i'okiix!- _ "j\! 300 ir.iOP;!;l 

This project XI s estahlishcd to prove the prxact-ic'c71:>.j1ity of using a direct 

access systmi to prclcess investigations Oil a hug? dcmgraphic file such as a 

diceniiial censL!s scbset, and at the sc?,m tim, protect thy! file against any 

violaQio:l of thy confidcnt4ality of its content. Homer, the prinitivc state of 

file handling routines in the systm at t?12 tin:?, prevc;i@ed i:n;' soliiticzi; Oi’ 

conclusions. An cstir,i~~~ix~ of four-fifths of the *t-ir;j. l~~jJiz& jr1 tjljs e.ffoi,t 

was c!irected to w-entry of data oi* progrclxs or restar-? of p~wgr~s du? to 

systc:n OLI~ZCJ~ OT othzr failure. 
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Cytochemist.ry 
Biochemical Analysis of Elements by L,aser 
Microprobe Emission Spectroscopy 
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PROJECT DESCRlPl-IOF1 
(Approximtely 300 words) 

A focused laser beam is utilized in the vaporization of cellular targets. 
Light from the incandescent vapor is separated into characteristic wavelengths 
by a spectrograph and the spectral line intensities are measured photographic- 
tally 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 recordin g laser output as well as the integrated 
photoelectric voltage. Diameter of crater formed by beam is also noted. Cor- 
relations are made of mean standard deviation and coefficient of variation for 
all three recorded values. 

It is hoped that in the near future a direct system will store the data 
without necessity for considerable time spent on the 2741 terminal. Data for a 
series of 400 analyses will average 1200 numbers and take 1 l/2 hours computer 
time. Maximum output of the laser system over 6 hours use would yield 1600 
analy 5 es 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. 
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At the present time our major use of AClIE is for the storage and analysis of data 
relating to white blood cell antigens in humans. WE are stori.ng data on up to 
several hundred people, the basic information being reactions to a variety of sera 
also up to one or two hundred in number. This data is then processed to analyze 
the relationships between theFwTactions 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 reactiuns within families in order to eluci.date t::e genetic control 
of the identified antigens. Other separate projects>involve tke use of AC% for 
following through the consequences of si-mplc population genetic models and for the 
analysis of data from density gradient centrifugations. 



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

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

2. A study on thz effects of menstrual cycle phase 
(in women) Oil bi.0cheinli.ca.l (free fatty acids, plas:l~-i 

and an anowlatory agent 
cortiso1., and ur:nary 

catechol.at:lines 
Ph.I!., M.D.). 

), biopsychological and psychologj-ea.1 variables (SYK SKLbergeld, 

3. Dnvelopment of accurate assay methods for corticosteroids (J-ohn Butte, Ph.D.). 

4 . A study on the effects of prenatal gl-ucocorticoid injectS-on cn 0fl"sprine; 
behavior and steroid stress response (K. Qrast, B.S.). 

The programs under this project title fall into thre- categories: 

1. Programs to calculate descriptive and inferential statistrcs for experi.menta.1 dska; 

2. Programs to store and analyze data from fl.uorometric assagis; 

3. PrograIns to store and search bibliographic dr;ts. 



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 distribut:ione. 
(2) joint probability density and probability di.siribution. 
(3) cross correlations and autocorrelations. 
(4) cross spectral density functions. 
(5) Fourier transforms of data, 
(6) eigcnvalues 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 betwee recordings under different 
conditions of stimulation, The differences are also to be 
translated into quantum mechanical form. 

The AC?IE system has also been used in this laboratory for 
analyzing comparisorLerof single units (neurons).. A number of 
statistical programs have been written utilizing subroutine; 
mode avail.able from ACXE for this analysis. 

5 1. 
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PROJECT DESCf?lPTIO !Y 

(Approxit~Mely 300 words> 
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V \p p ro x i t? ? a !e Iy  3 0 0  w o rd s )  

In  th i s  re s e a rc h  p ro j e c t w e  a re  i n v e s ti g a ti n g  fa c to rs  w h i c h  a ffe c t fre q u e n c i e s  
o f g e n e s  c o n tro l l i n g  v a r i o u s  h u m a n  h e r i ta b l e  c h a ra c te r i s ti c s . A  g ro u p  o f M a y a n  
In d i a n  i s o l a te s  a re  b e i n g  s tu d i e d  i n  th e  L a k e  A ti ti g n  re g i o n  i n  G u a te m a l a . A  h i g h  
i n fa n t m o rta l i ty  ra te , th e  a g e  d i s tri b u ti o n  o f th e s e  p o p u l a ti o n s  a n d  o f m o rta l i ty  
i n  th e s e  p o p u l a ti o n s , a n d  p re l i m i n a ry  s e ro -e p i d e m i o l o g i c  s tu d i e s  i n d i c a te  th e  h a rs h  
e n v i ro n m e n t o f th e s e  c o n w u n i ti e s . 

W e  a re  c o l l e c ti n g  fro m  a  n u m b e r o f th e s e  c o s m u n i ti e s  d e r;,o g ra p h i c  i n fo rm a ti o n  
c o n c e rn i n g  fe rti l i ty  a n d  m i g ra ti o n , g c n e a l o g i c  i n fo rm a ti o n , d a ta  o n  s i g n i fi c a n t 
c a u s e s  o f p re -re p ro d u c ti v e  m o rb i d i ty  a n d  m o rta l i ty  b y  m e a n s  o f p h y s i c a l  e x a m i n a -  
ti o n s  a n d  s e ro -e p i d e m i o l o g i c  i n d i c a to rs , a n d  i n fo rm a ti o n  a b o u t p o l y ra o rp h i s l l :s  o f 
b l o o d  b y  l a b o ra to ry  e x a m i n a ti o n  o f b l o o d  s p e c i m e n s . W e  a re  e m p h a s i z i n g  d a ta  
c o l l e c ti o n  fro m  i n d i v i d u a l s  i n  n u c l e a r  fa m i l y  u n i ts  s o  th a t w e  m a y  u n d e rta k e  
s e g re g a ti o n  a n a l y s i s  o f p o l y m o rp h i s m s . S tu d i e s  o f d i s tri b u ti o n s  o f g e n e  fre q u e n - 
c i e s  a re  a l s o  b e i n g  u n d e rta k e n . D e m o g ra p h i c  d a ta  a n d  i n fo rm a ti o n  a b o u t m o rb i d i ty  
a n d  m o rta l i ty  w i l l  b e  u s e d  to  a n a l y z e  v a r i a ti o n  i n  g e n e  fre q u e n c y  d i s tri b u ti o n s  
a n d  to  a n a l y z e  d i s to rti o n  o f s e g re g a ti o n  fre q u e n c i e s . 

T h e  S ta n fo rd  U n i v e rs i ty  X e d i c a .1  S c h o o l  c o m p u te r  s y s te m  ( A C N E )  i s  u s e d  to  
p ro c e s s  a n d  a n a l y z e  th e  l a rg e  a m o u n t o f d a ta  b e i n g  g e n e ra te d  fro m  th e s e  s tu d i e s . 
A  c o m p l e te  c e n s u s  i s  p e rfo rm e d  fo r  e c ? c h  c o n w u n i ty  fo r  i d e n ti fy i n g  i n h a b i t-a n ts  
p a rti c i p a ti n g  i n  th e  s tu d y , fo r  d e m o g ra p h i c  d a ta  fo r  o u r  a n a l y s i s , a n d  fo r  
e s ta b l i s h i n g  n u c l e a r  fa m i l i e s  a n d  re l a ti o n s h i p s  o f v a r i o u s  i n d i v i d u a l s  i n  th e  
c o m m u n i ty . T !1 e s c  d a ta  a re  p ro c e s s e d  b y  c o m p u te r  a t S ta n fo rd . C o m p u te r  a n a l y s i s  
o f th e  g e n e ti c  d a ta  i s  a l s o  b e i n g  u n d e rta k e n . 

A t p re s e n t th e  In d i a n  c o m m u n i ty , S a n  A n to n i o  P a l o p 6 , c o n s i s i i n g  r j f 
C a k c h i q u .e l  s p e a k e rs , i s  b e i n g  s tu d i e d . 
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ATCase co::t~.i.ns tvo types of programs and data fil.es. One type is used in con- 
junction vith an amino acid analyzer, to process datz. gotten from the analyzer. 
The second type is used in conjunction kth ul.travislet spectral studies of the 
E;coli enzyme we- aspertate transcsrbamylase (ATCase). 

Firs& type: An an?ino ac2.d analyzer is used in our research group for a vide 
varl.ety of studies in protein chxnistry. These inclu3e structx~*e - function 
StUdiC?S On (bOrfil-;i) ribznucleas3, st-yuckrcre - f’~:qckic;n studies on (Z.cslF) as- 

partate transcarbemyl.ase: and extensive studies 
-- 

011 t,he dlVeI-Cpri?SIIt Or” prgcedures 
for the sequential degradation of peptides and pr83tzFns. Thus the analyzer is 
heavil-y used by a number 02' pecp1.e working cn severa.!_ projects. The anal.ysis 
of the chromatogrsms obtained from the amino acici anal.yzer is laborious and 
tedious when done by hand. Thus ACBE, in conjunction with Some other autoztic 
equipment, has been adapted to make these analyses fast, accurate, an6 depynd - 

able. The peaks on the chrornatograms ETe either measured auto!n?tiCally (by 
an integ?,ator attached to the analyzer) or, if necessary, meztsured by hand. 
This data is then fed into an ACME program ('AAanal"), which then processes 
the data. The features of the program include the followins: 

a. The inF-,ut may be either H-W (h anl measured) or I (automatically in- -I 
tegrated) data. 

b. Either the most recently determined set of constants normellzntLon 
factors for each peak cf t'he ch~~~xnaiograx or the average of the last tzx sets 
(stored in the computer) may be used. 

c. The progr2.m determines tine total weight of the sample analy~c?l. 

5’: 



Second typo: ACNE: is being use3 t,Q create ulti-aviol.et difference specti-a fr~Om 

model co!llp8s-unds to simdzte spectra genzreied on studies of the mechanism of 

action oi' the catalyiic subunit of aspart~te t?-tinscal-bal~~ilase. The sixdies have 
not progressed far enough to exialua'ie therir effcctivenzss, but the outlook is 
good that this application w5ll. prove meaningful and enlightening in the system 
bejng studied. Such a simulatj.on study with model cOrnpounds could not be un13cr- 
taken in any systematic way without access to a computer. 
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PROAXT DESCRIPTION 3_1/: /\;L;';l l?i'C 

CApproxitx!!e!y 300 wordsi 
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, ~2 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 glands0 L/e follow the rate of conversion by using cholesterol labeled 
with two different r;!dioactive isotopes and calculating the change in isotope ratio+ 
From each incubation more than ten samples are withdrak/n, counted in duplicate for 
the two isotopes and recounted with a radioactive standard. Thus, about 100 different 
counts are generated L./i th each incubation. 

We use ACME to compute the ratio of the two isotopes for each sample (by averaging 
dupl icate 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 12.5 incubations ranging over the ages of 1 to 46 
days have been carried out and treated in this manner. The project was started in 
Oct. 1367. 

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. Anothe t 
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 submitied for publication in Science (1968). --- 



Our project is to develop a control system for in artificial hearL. The technique. 
will be to telemeter out blood pressure and flow information from an expcrimrtntal 
animal whose heart has been denervated by cardiac autotransplantation, The data 
will be analyzed and reduced on the 3G0/50. 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 rake of this 
animal will be conLroll.ed according to the model and according to the biolog,ic 
stress. 

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

We are also investigating the rhythmic characteristics of arrllythnics vsi.ng large 
volumes of interbeat intervals to characterize the populations. 
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P R O jE - Y -  ,-JE S C ;:< !T~ - f~ O i:?  

This  pro ject  title  was  u s e d  fo r : 

1.  L e a r n i n g  h o w  to  c o d e  in  A c m e /P i. 

2 . S ta tistica l  eva lua tio n  o f th e  re la t ionsh ip  b e tween  a n te m o r te m  a n d  p o s tm o r te m  
va lues  o f electrolytes in  s e r u m  a n d  with p o s tm o r te m  spec imens  o f v i t reus a n d  se reb ro -  
sp ina l  flu ids.  W h j- le w e  w e r e  a b l e  to  c o n fir, th e  s e m i - q u a n tita tive  find ings  o f 
ear l ie r  a u thors,  o u r  expec ta tio n  o f b e i n g  a b l e  to  q u a n ta te  a n te m o r te m  s e r u m  electrolyte 
c o n c e n trat ions was  n o t a tta i n e d . S u b s ta n tia l  u s e  o f A c m e  sta tistica l  s u b r o u tin e s  
was  m a d e  to  sho i+  th e  i n d e p e n d a n c e  o f a n te n o r te m  a n d  p o s tm o r te m  va lues  wi th in accep ta b l e  
r a n g e . 

3 . L a s e r  m ic rop robe  analys is  o f s ing le  cells. It was  d e c i d e d  to  o rgan i ze  d a ta  in  
th e  fo r m  o f scatter d i a g r a m s  a n d  plots. It was  n o t c l -ear  wh ich  pa ra r ze ters  w e r e  o f 
substant ia l  i m p o r ta n c e  in  o b ta in ing  "accura te"  results. Fu r th e r m o r e , resul ts 
subject ively assessed  as  a b e r r a n t h a d  b e e n  re jected,  l ead ing  to  non-corsec t ion  o f 
m ic rop robe  system d e fects th o u g h  qu i te  g o o d  results. 

By  in t roduc ing  r a w  d a ta  into th e  c o m p u te r , a  b e tte r  s a m p l e  o f m ic rop robe  o u tp u t 
was  o b ta i n e d , a n d  g raph ica l  analys is  cer ta in ly assisted in  esc lud ing  sox s u p p o s e d  
inter - re lat ionships,  b e tween  laser  o u tp u t a n d  pint '  d i f fe rence fo r  e x a m ;)le. In  th is  
way  th e  d e v e l o p m e n t o f a n  e fficie n t m ic rop robe  h a s  b e e n  acce lera ted.  Init ial. p r o g - C a n - -  
m ing  o f a  2 4 7 1  o u tp u t scatter d i a g r a m  was  tim e  c o n s u m i n g  a n d  a  r u n  cost a b o u t 1 5 0  p a g e L z  
m inutes fo r  1 0  d a ta  p o i n ts. S u b s e q u e n tly th e  p r o g r a m  h a s  b e e n  i r iprover !  to  w h e r e  2 0 9  
d a ta  p o i n ts wi th the i r  m e a n  a n d  sta n d a r d  dev ia t ion  p e r  X  l ine  a r e  p lo t ted fo r  5 0  p a g e  
m inutes.  Use  o f th is later  p r o g r a m  is pro ject  laser  h a s  saved  a n  est imate:  g r e a te r  
th a n  1 0 ,0 0 0  p a g e  m inutes \ille n  c o n l p a r e d  to  th e  cost fo r  o r ig ina l  scatter dia;;rai, l  p rog ra i :'. 
T h e  e ffect 0 2  o rgen ic  m a trix in  p l a s m a  a n d  self a b s o r p tio n  o n  cat ion detem3.nat j .ons is 
n o w  c lea re -C  . 

E ffect o f cxygen  c o n c e n trat ion o n  exfo l ia ted b r o n c :lin l  ep i the l in l  cells. Fcrc 
th e  d a ta  h a d  g r e a te r  va r iance  th a n  e v e n  in  th e  electrolyte conccnt ra t - ion p :-oj,ect, 
S r n o o th inZ  r o u tin e s  a n d  t r i gonome tric in terpolat : ion V a s  pei : for i :1:?d.  Tl ie.  re;t~! ts i.:crc: 



ambiguous. 
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PROJECT DESCRIP-TIOI\J 

(Approxir,ale!y 300 words) 

KETEE I VAL OF AUTOP’YY DATA AbiG t;OSP i TAL RECORDS FRCil?l VAR I OUS FARAI4E’CEf:S. 

PR0GRRi.i \;I LL BE SU ITAULE FC;R USE BY SECRETARIAL STAFF I ;ISERT I Of\’ OF DATA 

CASES NILL UE AVAILELE. 



The Ve-tcrans Administration Cooperative Anzzlgcsic Study is a cooperative clinical 
pharmacological study in five VA Hospitals, It has the following aims: 

A. To evaluate compounds now in use for analgesic and sedative activity, 
and to verify under controlled conditions the claims for efficacy and side 
effect liability. 

C. To investigate the methodologic problciils by USC of modern computers and 
statistics, 

D. To s2.imulate new research into the area of analgesic and sedative eval- 
Llati031, and to pl:ovide a framwork for the teaching of clinical ph2i~~:lCLC01.0~~ 

within the Dcpar-trnent of Anesthesia. 

This study is conducted by the Anesthesia Section of the various involved Vctcrans 
Administration Hospitals under the direction of the Chief of Anesthesia and assisted 
by NUrsc! Observers, The NUTSC? O'uscrver has been trained in the standard method of 
patient interview for subjective and objective pain eval~~ntjon in paticn.ts, and 

for follovn~p and interviews for nighttime seclatio~.. The study is ori.entcd to PO&- 
operative su~~g:icnl patients and patients in whom chl*oni.c pain is a pi*oble:lr!, or in 
patients with chronic hospital care requiring night-Lims scci2,tion. Double blind 
crossover techniques arc used, except v:hen close ranging is cionc . ~Jedlcai; Il.OilS flrC 

prepared in id~ntic~a~ll~y--npIJznring form, randomized and n:wberecl serially p Patj.cri-i:s 
arc selcctecl accorc!in~ to prescribed nicthods and cl‘.n ~~~~Stioned for efficacy and side 
tZffeCl;S. 



Protocols 2nd foriirs for co11 ectioil and n!anngwent have been deviseci . The data 
is collected from al.1 the hospitals at the data collection center here in 
Palo AIto VA llospital and is inputccl clircetl>. tll~.~~qyh the 27-41 Terminnl to 
the k111e SystC%r at S-t:IJlCOl'd. Data is ~Y~~C~~~llcl~lif2Cl j~!ai~ccli.ntcl.y up031 entry 
into the system nxtl c~roxhccliing rcpoi-ts arc: rcclistr-il~:~tecl to the partici- 
pating institutio;ls. At the present iill:e, 0x1- data file includes programs 
for errorchccking our data, analyzing fo_* mc:ms , analysis of variance and 
potency, confidcx~cc curves and 0rthogon:~I corxparisons . In addition, we are 
contemplating the use of additional programs which \;:ill use the linear hypo- 
thesis for obtaining relative potencies in those studies where order effects 
are important . 

Subsequent mcthodologic studies will be made 1mch 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 theor-ies of statistics and 
eventually hope to have output of pat:ien-t histories from the data inputed oil 
the computer ~O~-IIE . 
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PR0:iEC-T Di’:Sc;F:!F‘-~l9:; 

(Apgroii;r:at2!), 300 ~~~o;#_isl 

Two conlputat1.on activities concerning the relationship betwen the 

electrical behnviox, of single intracellular slow potentials and si;nul- 

tancously recorded maci-opotentials (EtiG) in a hulran subject \!er-e pursued. 

Dr. Frank FIox.ell, Chairmn, r)epx+~;nnnt of Keurolcgy pro-zided the data. 

In one, tr~ansfer function and coherence function cozputations 3dele 

perfomzd usin the intracellular data as input data and the EEG as 

output data. Tne objective was to reconcile Dr. Ross Adey's (UCLA) 

contentions that there was no significant coherence bctuecn the intra- 

cellular slow potentials and the EEG and Dr. Llorrell's dcaonstration of 

significant coherence between particular EEG waw complexes and intra- 

cellular potentials. (Reference in 1966 Intensive Study Program of the 

Neurosciences I?esearch Prozran, Rockefeller Univ. Press 1967). The 

corqx~tational results achieved demonstrated that the relationship betwen 

the intraccllula~~ potential and the EL,; was linear and ti:ne varying. 

This result is cmpstable with both the Adqr and ?,?orrell fipdi.r.;;s and 

recc::;cil.cc th2 t;io points of *fliE;,:. (?hL re..L;l-is. T,;<;;.Q c';-.'" i- _ \ ~.L.Lt!I.cz~;f~r? i:r 



results suggest that EXG records can be synthesized arbitrarily well by 

this means. The computational results therefore suggest that what 

happens at any instan-t in the macropotential (synchronous behavior) is 

duplicated throughout the time course of the individual cell intracellular~ 

potential. In effect therefore, at least unde:~ the ci.rcumstances exa!;?ined, 

it appears that the macropotential can be i.ntelpreted as being primaJ,ily 

due to the s;unmation or average of the intr~acellu1a.r potentials within 

the field of the macroprobe. Additional experimental and conipu-tational 

studies are conte:nplated to further understand this phenownon. 

In both cases, the investigation could not be conducted without 

the use of large scale digital computations. 



I 

Pilot Anal.ys:is of Case Records of Adrenlectornjr for Storage, Analysis, and  Review. 
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Aj$()lJ~JJ- OF RE.$OlJ::CE US,L\GE 

ACME is used for general labomt.ory computa~tions of several kinds, 
primarily those in which exhaustive calculations are required following 
expwinients of several days’ duration. These uses are all in conmction rvith 
project Biochemical &Iechnnisms in Drug Addiction, supported by NMII. 
Statistical packages are also used routinely. Some of the studies concern 
drug-~inclucccl activity of mice, ineasuvecl in ph0toelcctric couilter cages at 
successive drug injections. Other studies i.nro!ve tissue clistribution of 
radioactive levorphnnol in the mouse. Yet other studies concern lsinding 
of radioactive 1evoq)hanol under various conclitions t:o subcellular fractions 
of mouse brain homogenates. 

ACME is also usecl for miscellmeous purposes in connection n-it11 
graduate student training; a number of stuclent projects are handled on this 
same project account. 
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PROJECT QEScRfF-l-~i!i;! 

~Approxin:ateIy 300 words) 
Our laboratory is enF ,ag.ed in quantitative studies on ir.;ml;noglobul.ins in antibody 

in 
production/mice. ACNE has been used to calcu.late inr:iunop,J.obul~.n levels from ra:I: 

data obtaincci in experiments, to predict inxunoglobulin levels fros theoretical. 

curves 9 to cal.culate geometric moans for aatibody assays and operations to convert 

to use ACtlE to keep track of j.ndTvidual histories of thousands of mice I-:;aintair:ed 

in this laboratory, The program to draw pzdigrec charts for a11 of the inbred 

strains is already in operation. Other prograins to study the im,w~ologic history 

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

make information retrieval for antisera testing easier 2nd quicker. 
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This pro 

cyc lic  Krar)hs 

jcct  cons 

to allow 

sts mainly of pro,f7rpms for thFj analysis of 

the enumcr?tion of the rin,? structuros of 

chcnistry. Prwrams anzlizc4 tbr trivalent cyc lic  graphs. 

ThP main ot>_icctivps at-p to indicatrl all the possible p;rapbs, 

isomorphisris of superficially diffcrr)nt przp!ls, symnrtr ics \~,ithin 

a rrc7pb, ratinn;ll df?scriotion of cat!- item, ration?1 orrlct-inx of 

the prapbs, rational numF,erinFr of the vertices and pstbs and 

compact, cnr lput;)hlP notation for r?~cI- feature. 

Fach prsp5 is  rcorescntpd as 2 f’ai:li lton Circuit projcctcd 

n the bounr!ary of c7 rr\Eular golypon k:ith I! vertices. 

oininp these t' vertices and I'/2 cborT1s, s incr each vpt-tc!-,r, is  

rivalrnt. Tbr locations of these chords pt-e spcc ific r l hy 

/2 cbaractcrs. 



This pro-jpct contains the statistical and miscrlleanous 
proyt-ams use by the Cenctics Repartment. 

Statictical prolrr;!ms: ccnrr21 statistical analysis for tt-p 
calculations of sum, rIpan, standarr! drviztion, tbc analysis 0-F 
variance, cbisnu?rcand probability oF cbisclu,zrn distributio;7, 
correlation and rcprcssion ar??lysis, t'hf? rlC!t’i‘i,7 1 distribution 
with the same mpan aprf s's;indar:i deviation for fitting a curve. 

Plnttinp Drocraws: Plot bar eranh in 100 positions, plot oG 
pcrcentaE:Ft distribution, plot by function scaled to the ranE;e 
of 0 to 100, plot of nultivalucrl function allows the choice 
and suprrsition of several chFr2cters. Flap; i 5 i ns F r tt>d 0 n the 
chart v/hen underflw~ or overflow occured. 

SortinP proprams: Sorti~,~ a vector in ascending: order, sort array 
and alphabetical inFormations. 
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PROJECT DESCRIP-I-iOi:l 

(Approximately 300 words) 



Genetics 
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A 
d 

program for i nfornatior 
isplay.. Proprc?ms work w 

(AP 

retrieval interfac inr wi tb the Sanders 720 
th multiple fi les. Files is created by 

propram and store on disk. 

ProP;t-r?i,i is cal lcri in t)y I ?,‘?I” 2741 terrii rl;ll thru ArIlF. p,ftcr tllc cw:- 
pi lation by ,4r\rtlrT, the excut ion of tbc pro~rranl is i ni ti c?tcd on tbc 
tr!rminal, al 1 the conimuni cstior to and from the cordr)utPr i s t u r n P :I 
over to Szndprs 720 display via the dis!>lay keyboard. 

Propram fpa turcs thp opt ion o.;i v/or-ki np YIP th any f i 1 CS, al so provi dcs 
selection 0” thP follnwinp actions - create nc\J file, 3ddifion of 
records to the Cxistinp files, alter content of any record, delete 
or insert rccorrls, listing Amy portion of the cxistinp file and 
search for key words in the f i lc. P.ftcr each sclcction is proccsscd 
user has ontion of rcrunnin,p the propram without rpcompi 1 ing. 
blhi lc? execution is in progress, in sddi tion of the information displayed 
on the scope, a 1 ist of options and selections is prinic-irl on thr 1Zr! 
27111 terminal to kc?ep track of what has been dons dur i n,q each run. 
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PROJECT DESCRIPTION 

(Approximately 300 words) 

The computer has been used to provide various ~uppo’rt funct:j.ons for reseai:ch 
in the az‘ca of EXSS spectral microanalysis of organic materic?ls. The mass 
anectrcz~e?:cr is run in either of two different modes. The da.tn dcriwd 
while running in one of these modes fs tr3nsmittcd 3ctoFlatically to the 
ACME system for storage. The other mode requires operator participat<nn in 
the transmission. 

The scored data is su'ajcctcd to 3 variety of in'i.ei‘pri:tative manipulntioas, Yn 
one ruiliiing I;? dc the mass peak locations are qu3d?nticzlly relnted to the 
real running tin2 pnrsncter. Linearization of the Iw.cs pezik displaccxxnt 
has been performed with the 3id 05 the computer thus siqlify-itlg the 
Identification of individual peaks. 

A coraputcr driven tele-vision uait has been used trJ fncil.itate the visual 
coinparison of pciirs of m3ss spectra. Th* unit incorporates a manual control 
that positions a spot on the screen. The coordinate of the spot location 
may be entered into the coz;)~ter by activation of a sxitch. The basic 
display form,rt for the progra;n consists of a central area surrounded by 3 
marg$.nal pattern of zo;nc3s. A wide selection of program decision,?, can br 
made in prograx execuzicn by directing the spot to different zoilcs. 
This ElexibiLity rnab1c.r sclcction,for exa:.ilple, of the sp'ectra (idencificd 
by f13.c nuabczs) to be d5qlayed for each spe,ctreini; the nor~mlA.x2tson to 
be used in the peak height d;spl.zy; the idcntificntion of the I~~SS nvxbars 
associntcd with vari.ous pedcs, etc. 



Consultant and programmer. Programs written so far include 2 sc2t'i.e~ 
plotting routine which plots as many different sets of data as is 

desired on one graph using a different SJT'K!~ for each plot; arl*ay size 
checking procedu-f%es for approximately 35 statistical su-t3ro~.ti.nes tc: 
keep users fyom ~rriting over the system; and s:?.ny!le prOgra!flS TOr 22 
ACE pitblication vrhic'n into-educes the I?S:Y xer LO AC61%. 
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p R O .!E C ;‘ _ n E S C R i p -fi Q ;J  

W e  a re  m e a s u r i n g  s i l w l ta n e o u s l y  th e  ra te  o f s o d i u m  tra n s p o rt a n d  
th e  ra te  o f C O 2  p ro d u c ti o n  b y  th e  u r i n a ry  b l a d d e r o f th e  to a d . R a te  
o f s o d i u m  tra n s p o rt i s  m e a s u re d  a s  th e  s h o rt c i rc u i t c u rre n t. R a te  
o f C O 2  p ro d u c ti o n  i s  m e a s u re d  a s  th e  ra te  o f d e c re a s e  i n  c o n d u c ti v i ty  
o f a  d i l u te  N a O H  s o l u ti o n  a s  C O 2  i s  tra p p e d . o u tp u ts  p ro p o rti o n a l  
to  e a c h  m e a s u re  a re  re c o rd e d  o n  a  d u a l  c h a n n e l  O v a r i a n  re c o rd e r. 

T h e  c o m p u te r  i s  u s e d  to  fa c i l i ta te  "c o n ti n u o u s " (4  m i n u te  i n te r-  
v a l )  c o m p a r i s o n  o f th e  tw o  v a r i a b l e s . G y  m e a n s  o f th e  c o m p u te r  
w e  c a l c u l a te  (1 )  ra te  o f C O 2  p ro d u c ti o n  fro m  c h a n g e  i n  c o n d u c ti -  
v i ty  (n o t a  p ro p o rti o n a l  fa c to r); (2 )  ra ti o  o f s h o rt c i rc u i t 
c u rre n t to  ra te  o f C O 2  p ro d u c ti o n  a )  a t e a c h  4  m i n u te  i n te rv a l , 
b )  a s  i n c re m e n ts  fo l l o w i n g  c h a n g e  o f ra te  b y  a d d i n g  v a r i a b l e s  
(h o rm o n e s , s u b s tra te s , d ru g s ), e x p re s s e d  a s  a b g o l u te  n u m b e rs  a n d  
a s  p e rc e n ta g e  c h a n g e . W e  c a n  th u s  c o m p a re  c h a n g e s  i n  m e ta b o l i s m  
to  c h a n g e s  i n  s o d i u m  tra n s p o rt to  s e e  h o w  th e y  i n te rre l a te . In  
p a rti c u l a r  W C  a re  s tu d y i n g  w h i c h  c h a n g e s  fi rs t i n  d i ffe re n t s i u ta -  
ti o n s  a n d  th e  d i ffe re n t ra ti o s  o b ta i n e d  i n  d i ffe re n t s i tu a ti o n s . 



Project !!SD is concerned with blood flo!,, through ventricular septal 
defects (VSD) surgically produced in dogs. Two major sets of comparisorls are 
made: the pattern of flow through the VSD is compared with the pattern of differenti 
pressure between the left and right ventricles and with the electrocardiogram 
(f-3) ; and flow measured by an electromagnetic flol:! probe (which we considi?r a 

primary standard) is compared with flol:, m:asured 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 tapz. The more interesting data are selected for A 
to D conversion and for conlputation of the differential pressure by program 
WORKHORSE. 

---7.-- 
Program LISTIIIG 1 ists digitized data, which, when graphed, permits -- 

compartson of the pattern of flow b/ith 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 floi;/ sl ightly delayed with respect 

es al 1 our VSD to pressure. Program cathlog produces a file which sunmariz 
experiments. 

~-- 

Future effort wi 11 be directed towards the incorpo 
of programs developed in project carcat for pattern recosnit 
flow contours. 
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ration and use 
ion of pressure and 
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PROJECT L'ESCRiP-f-IO% 

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 conputer model. 

Currently progralycd is the congenital heart disease model. of I\'arner 
and his collaborators~. Also programzled are text editor routines that are 
being used to speed tlie prepa-ration of reference 1. 

Though a program has been liritten to implement the cause-effect modeling 
techniques of reference 1 using a Burroughs 35500 computer, adapting even 
that program to ACNE will require considerable effect as the program depends 

heavily on the nearly unique ab%lity of the B5500 to efficiently handle re- 
cursion and treat overlay automatically. It is felt that the ability to 
experixent with the models constructed in a way available only in an online 
system and that the increased interest and criticism that will result from 
testixg the models produced in a clinical znvirorxent justify the e.ffuit. 

1. W.F. Rousseau A 1bzthod for Computinr?; Probabilities in Corn@ Situations, ~__._____ 
Doctoral Dissrrtation, 

-.----.-~-F.--..w 
Stanford University (in pfeparation) . 

2. H.R. Warner, A.F. Toronto, L.G. Veasy, R. Stephenson, "A Nathemntical 
Approach to Xedical Diagnosis," JANA --- ) Vol. 177, July 22, 1961, pp 177-183. 



Project “cat-cat” analyzes cardiac catheterization pressure tracings 
in children. From catheters in the right and left heart, pressure tracings 

are transmitted to the ACRE computer, converted to digital data, and analyzed 
to determine atrial, ventricular, arterial, venous and wedge pressures. Currently 
the values in mill ineter of mercury arc 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 t\;c wedge 
positions. These values are calculated immediately and printed out on the 
computer terminal in the cathe:erization room. 

At this time, efforts are under way to improve and ascertain the 
accuracy of the algorithms used in pattern recognition for atria1 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 sytecl 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 AC+IE computer. Research 
into methods of storing and recalling data for analysis ‘of cl inical information 

will be an important part of our future efforts. 
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PROJECT’ DESCRIPTION 
(Approxin:ateIy 300 words) 
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PRO.iEC‘!- DESCRfFTION 

An inexpensive, easy to realize inte:L,face for a Packard #/ 3314 lEquid 
scintillation COUiltel- - IBM 1800 was bui.lt an. tested. Several. support pz'o- 
grams mitten in 1800 Assembly Language and PI/l complete the i.nterface. 
(A full description is availab1.e in ACI$E IYote #iYL-1). The inte-cface makes 
possible di1.e~'; reading of data into ACI.IE dais fi!.es fi-om thz colJntcr ~v-lnvt. 
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pRo,.jE:cr DESCR;F;‘j’I(-jf~ 

(A\:,lroic ir:.;.!e!y 300 +joi~tr;:~ 

The usage of thZs terminal under this name actually represents usage by 
several lnvestigato:ps in this depirtment. Mr . Nye has written rn3st of the 
program; and his field of usage has been calculation, of equilibrium constants 
of antibody-hapten ret_. ctioris and s~~ructural. st;udles , Dr. Rosenberg ks used 
it for genetic studies of ccmp1.emcni i.n mice. Dr. Stocker has used it for 
genetic stud-ies .in ??sctel-j-a,, and Dr. Arrkya;!t for ~:,a':-; siical si.,~~ri?~,s oc' thty 

inumlnol.o~:l~obulinr; ir_ m%,n. It has a.1~0 been LJSC-3 ?n n ?~~?a,@g::ic si31‘1~;c by 

stu.dents of these m-:3 as v-?ll as - L"_ lo-r mnnwcript editi.ng. As the ad.vantages Of- 

time sharing and data files becon? more evident, and c?,Ly-ytly cspnczt~d 
instrumentation becoiks norc co";lfriorLplace, it is expncted that there will- be 
considerably more usage by this department. 
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P R O J E C T  j -J E S C :[< !p :‘~ O I:j  

T h i s  p ro j e c t d e a l s  w i th  th e  d a tn  c o l l c c tc ~ d  i n  th e  C o s p % tc l  E z .c :te rj .o l c ~ y  
L a b o rn to ry , q u a l i ty  c o n tro l  o f th ?  i n p u t 2 s  ~ ~ 1 1  ;? s  s to rc g c ?  i n  a  fo rm  s u i t:;:t,l e  
fo r l 2 tc + r a n r:.l y s i s . 

U s i n g  th e  c o x p u tc r  to  p u t o n  d a i l y  re p o rts  d l 0 7 J S  th e  p ro j e c t to  p ro c c s d  
w i th o u t a c l d i ti o l ; o f p ~ rs o n n e 1 . to  ty p e  i n  i n fo x n ti o n . T h e  i n p ti t ti _ r;!z  o f th e  
s e c re ta ry  ~ I.1 1  b e  l e s s  th a n  th e  ti n 2  u s u S L y  rc q ~ ~ -i i -c x ?  to  ty !;a  rc p o :ts , 



p R c),] E c -i’ ,r, i: .s :; /? j F j-1 () i‘,.) 
(Approx:i::-a:r!y 300 ildol.c!.5) 

ATC KIN contains six prograIns used for the study of the reaction catalyzed 
by the enLyme, aspartate transcarbamyl.ase. Program J,stS q sirnply calculates 
a least-squares linear fit and standard deviation. Program DataFit calculates 
initial rates of reaction from experimental data, These data are time points and 
counts per minute of product at each time point. Initial rates a~ e calcu!.atcd by 
a least-squares linear fit; rates are taken from the fitt.cd slopes, converted t.o 
molar v;~lueLi uslilg ;i value for spi?cific ra-dio-activity, znd al.so correclcd for e;:zy:nc 
conceniration. 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 cxpcriellce in using colnputers. 
Other programs are used to fit the various kinetic equations which describe 

the relation of initial rate to substrate concentration. Program I-IypcrI;‘it fits the 
simple hyperbolic equatiorl, call.ed the Michaelis -h?cnten 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 val.ues for the 
two parameters, in coarse steps covering tlie t\vo rangese In succeeding steps, 
the operator provides new, smal.ler ranges to be tested, repeating this procedure 
until achieving a sufficiently defined pair of va1ue.s. Next the data points are 
scanned for deviations from this fitted curve, and the point wit11 the largest 
dcviatioll may be rejected, at the option o.E the operator. If the point is rejected, 
the fitti.ng process is repeated, giving new values of the two parameters fol- the 
best curve, 

Program DataFit 2 simply gives a. least-squares linitar fit for the lincnr 
equation obtained from the reciprocal form of the h/IichaiLli s -$,1cnten equation, 
first calc~ll7~?!ing rccjprc,c;tl v~lllc~s of tllr- clnt;i pC)ii?ts;, Alif ;i!SC C;?lC1_112tli’~; tht: 

lij1lelic pXG&r-:tt.ci*5 from the fittccl sl].~opi: a;-id irate:-ccpt.. ‘1‘11~ 3c v;llue~ art’ tllc.11 
used z4.s tilt, ir?i ti:i!. estim;~tes for TV L 5 e i 11 P i’ 0 2 r ;I m I~1 y p i‘ ;’ T. ’ i t _ 
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Individual objects, cells or standard spheres, are measured at a -flagniffication 
of lOOO-3200x in a microscope for size and Ilourescencc intensity at a specified 
wave length. Data thus tabulated forms the basis for statistical. analysis by 
com-puter. The computer is used simiI.arly in calculal;ing corrections whe:c the 
mi.cIYxco~Je :S used as a s-i_'ectrofl.curirneter. T~ro manuscripts have Lecn accepted 
and two are in prcptlration u.sifig these faci!_i.ties. 





PROJECT D~ESCi!1i;1’iOP! 
(Approxir!:ately 300 werdsl 

Our laboratory has used exLensively the ACtIE computer. WC used the COG- 

putor for two major purposes: 

A. ACNE 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 ordiilarily spent on these comp:jtations in the past. The AC1,L-E 
statistical library has given us many programs \:hicll have proven to be 
very useful. 

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

1. It has enabled US to obtain an initial mathematical formul.a- 
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 describi.ng 2 and 3 pool models. 

3. It has been helpful for obtaining simulations of theoretical 
curves and therefore has: given US insights into th? possible mechanism 
operating in a particular metabolic situation. 

We expect Ln the near future to utilize the analog digital conversion 
abiliti.cs of ACXE and to expand our use of ACP.E cogsidcrably. 



The Stanford Medical Facilities Planning Group is carrying out a system 

planning study for the design of the new Stanford Nedical Care Facilities. 

The project is dcpendcnt upon the services of ACXE for two important functi.ons. 

The first of these is as a data gathering vehicle for acquiring medical informa- 

tion from the FIcdical School faculty and community physicians. In the evaluation 

of alternative design strategies for the Nedical Care Facilities it is important 

that the medical care demands of the patients be kno:.m. To acquire this 

information a computc,r dialogue system has been programmed on AC?ii< for interview- 

ing doctors and encodkg their standards of high quality medical care. This 

dialogue system has been completed and an extensive data gatherj.ng experiment is 

currently getting under way. 

The second important use of ACIE to the Fiedical Planning project will be 

in the evaluation via simul.ations of alternsti.vc 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 si.malate the total 

patient care demands that wi.11 be made on the major uni.ts of a particular 

design. In this way estimates of the relative efficacy of particlIl.ar designs 

can be obtained. Some prelimi.nary programs to:%:ard this end are in tltc pS0CCSS 

of clcvc?opnent. Later work untler this projzct will very 1i.kel.v ir~s~olir~, 2. I::L!C~I _I 

ITIOI-2 CS~CIIS~V~: d~v;~lc)pnl~nt of thtzsc; s i.: 1: I I 1 LL ii i. o I !, p r in ;; 1 t i 7: s . 

c-,,- 
;, , 2’ 
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AMOUI’?‘1‘ OF RESOURCE IJSAGE~ 
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PR[)JEC] DESCF:Ii~J”‘yIQi‘J 

(Appi’o:;i:::a!.5!y 300 ~~~o;‘i!3~ 
The  ,E,CXE facilities are being used in tl!e d~v~~lopr,lei?t: of coiilputcr coi~t.~~ollcd 

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

laboratory conputer or communicate direcl:Ll.y with tIie illStrLl;!iCiltS in the 12borr:tolry. 

Data col?.ecfec~ by a  LINC complI"Lcr (a S;nall. bio--ZlCdiCi21 COillpUtC!r) frOi!l !:!ZSS 

spzctroixeters is being Sent to the 360 where calculatioris are pCl‘fOriii?cl on it. 

TtlC OL!tpLIi: ix t1i311 re:u?:!l.d to the LIIIC k:hcre it is di:l;p!-;:ycd 09  a  (; i:y ci j. 'S I'1 <..y 

unit. Utilizing the 360 in this op<:iaiioIl increases the spcccl at ~;hicll tile 

calculation can bc done ar.d provide:; the opportunity to progr2w f0;. tliC::! in a 

higher level lzng:iage (PL/l). The  C0i~~i~~~~~iC~i:iO~~~ is do;~e via t'nc 271;:';.-27OY 

general  purpose digital interface. 

The  270X-27OY system also provides the abi..lity to coanunicate directly with 

laboratory instrumnts and other devices (for exan:ple di,:ltal PlOtterS) . PiOgrX:S 

have been writtell for testin:: the capabilities of this equipx2nt and the 1800 

Process Controller to COinr)aiaC thejr capabilities to t11oss of the LINC for 

instrmscntation control. In this instzxce the instrl:r;~zntztion invol\i~:d is a  

GLC/mass rpzctr0~!3tcr sys ten!. It is inteitded that with the AC>iE tim t sh:irin;; 

systcin Ire. will. tia7,ri? tllc flcxi.bility 2nd acccssibil i.tj- of the siaall. co;:,p:~tC:r 

combined \Jitli the capacity for data ~,t:ora~:e arid co:::p'.lting of the large cozpu~1;'r. 

AC>iE is also being 1ised in a  rather convcntionnl sense for tix2 s!lared 

data i, sti-):-a'-e nrtd rci.rieval . 
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Johst von der Groebcn, M.D.’ Anestlrcsia 
i Sta-:T;‘C)y*cl CZTl~jUt8,t~~~~~~ CenL31’ 
j St,-,r!Poy3 1.k~d-i c:i,l Scllool 
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The programs separate basically into two categories: (1) PUP-S/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 capabilit.ies on ACME 
(e.g. PUP-8 assembly language program listl.ngs.) 

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 r-e-grouping and listing of patient data 
stored on disk files by age, sex, diagnostics, etc. 

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

(4) Non-parametric pattern recognition algorithrns to dichotomize disease 
entities collected and pre-processed by the PDP-8. The work is in 
ear1.y stages of development; thus it is premature to predict the eventual 
power of such procedures applied to the diagnosis of ECG waveforms. 

(5) An adapti.ve classification progr-am js in progress which forms a pattern 
vet tar from samples of the P-wave and QRS-,wave. The vector is multi- 
plied by a matrix to remove statisi.ically insignificant elements, and the 
euclidean distance between the vector being classified and a set of vectors 
with known classification is measured. Using a massive c?mount of data 
soon to bc c:ollcctc~d and transferr,dd from tire: PDP-” 0 to the ACME sy s km i it 
is cxpcc tori that the program will provide a signiFicirnt ir;iprovement in $’ 
c:\irrF’nt fli;:rrnn?i-ir i-r~rhnirfil-~~ 
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