PROPOSAL FOR
STANFORD UNIVERSITY
MED [CAL EXPER IMENTAL COMPUTING FACILITY

(SUMEX)

Submitted to the
Biotechnology Resources Branch
of the

National Institutes of Health

June 1, 1972

School of Medicine
Stanford University



TABLE OF CONTENTS

INTRODUCTION

« % 00 50 00 0 .ll..'.l.'l.'l.l‘..'l...ll..'l.ll.‘ll...ll.'..l

1. Objectives and Long—Term Goalgeseerecsece s s e cs e s ccessons ess e s e e 1
2. Background: ACME Computer Facility Experience ..........eveeveensos?

SUMMARY ittt ittt et ot e cneeren s et ioreennsnaass e et cheair e b
JUSTIFICATION . .tvttr e teieineninennnennnns e s, R &
1. Demonstration of need. svecvv iottrrereeeereeenecoanesas tececrsaenas .6
2. SUMEX Relationship to Institutional Plans ¢e:cevvevenveenunoanns ceadf
RESOURCE OPERATTIONS + ¢ e e s o v veusssoseeroonenneneseroasosoarasnsnsnnssss .9
1. Adminstrative Structure s-cesevevss e |
2. Operating Procedures and Policieg -c+csveveen th e st s et et e essensone 11
COMPUTER CONFIGURATION RATIONALE »«« - - e it ettt e e e e s e e oo 13
1. INtrodUuCtion « v vttt ittt i ittt ittt ittt et e e 13
2. Computing Environment c««cceeeeesecsn. Y I
3. Technical Requirements --+«..... P
4, Configuration TOPOlOgIeS «+ceerecrenornnntreenieeennesnssenanoeannas 17
5. Hardware SeleCtiom scs v e rereresceseeneseaseosassesesoenssosssesees 20
a. Mainframe ¢+ csveecerencene et e s e e s e s e e e s st s e s aee e s e secee .e.20
b. Peripherals, Data Channels, and Satellite Computers............ 23
6. Implementation Plam o vt neniiin e ineeeeasoiosnssenrecioneones 26
RESOURCE PERSONNEL « v« e ot e vrvronencunnnnns ettt e, ....28
RESOURCE ACTIVITIES ¢ ccvoocteroeeennennonontannnas cre et e Crerenaeeen .. 30
1. Services to be provided ..... D T T T 30
2. Research seevveeeeseeens e s e e s e s e e Ry v eeaoe t e oo s e s ...51
a. Core Research «ceceververeenrenrosasaas e e i a0 P 1
(1) Satellite Machine Support........ Cer et et aasennns te e s 31
(a) Problem Statement ¢+« ... $ 4 e e e e e e e e e e s e e .31
(1) Limitations of standalone small computers -......>l
(2) Attributes of large host systemss-+e-«-.... ceees 3l
(3) Anticipated direction of some technological
innovations. ,............. Cereeaaa, et eeaeaa 32

(b) Background and Rationale «evesveerecvroreervereeranneedd
(1) Current environment for satellites in

S.U. Medical Center +ceceeveasesn es e e e s s ean e 35

(2) TInitial Approach in SOftWAre....veeeeeeeennneas. 30

(3) Incorporation of new hardware techniques........ 26

(4) Resolution of specific goals with collaborators.3/

(¢) Methods and Procedures «-...vvvenwseeeeeennn, e 28
(1) Satellite System Software Support

(a) Assemblers .. i crrirneeeenrneennennenenas 28

(b) High level language Support---...e.cocove.. 38

(c) Realtime applications module library....... 39

(d) Extensions to manufacturers supplied
operating systems . - - - ..., 10



(2) Computer to computer communications .........41

(8) Data transfers ...........ouuuuuununnn.. 41

(b) Controlled interactions ................ 41

(3) Data manipulation «....oevverinernnennennnnn. 42

(@) Data collectionm « v vvveneneennnnn. 42

(b) Data analysis ...:vviuiinnineninnnnnnnn.. 43

(4) satellite performance, measurement and

evaluation «. ...ttt ittt i i e et 44

(d) significance of satellite machine Support......... 46

(2) Extended Realtime Computing «:..eeuevvvenneennnennnennn.. 47
(a) Problem Statement and Objectives ................. 47

(B) BacCKZround - :vveiniienennnennnnennereeannannnnn. 49

(€) RALiONALE v viiiiiii ittt ittt ettt eenaran 51

(d) Methods and Procedures «..evveuiueienneennenennnn.. 53

(e) Significance «..vvvvniiiiniii i 58

(f) Collaborative Arrangement.........cceuvevenennenn.. 58

(3) PL/ACME on a PDP-10 .+vvervensnn St e e et e e i 62
b. Collaborative Research and Development...................... 65

(1) Predictive Modeling of Cardiovascular Function Utilizing
X-Ray and Ultrasonic Imaging Techniques................ 65

(a) Problem Statement::s»««cecoc... e ettt 65

(D) Background .. vviiiiiennnnnntntt e it 66

() Rationale - «.viiii et rnnennnnnnnnens cra e 67

(d) Methods and Procedures ..... s e ret et ce...08

l. X-ray Image Processing .« -ccovvivnneennnn... 68

2. Ultrasonic Image Processing .................. 69

3. Small Computer Integration ..:cecevcevevennnn. 70

(e) Significance -+:v it iini it ittt et e e 70

(£f) Relationships ............................ e e 71

(2) Digital Computer .« ceeieirinnnn et nnrensonennneennas 74

Processing of Cineurographic Images of the Urinary Tract

(a) Problem Statement « « «c oo oot eeenesenenesenenenoenes 74

(b) Background ....................................... 75

(c) Rationale e« s+ vserteercnncnnseernnnans R 75

(d) Methods and Procedures s+ evt et tonenneennnennennnn. 76

(e) Collaborative Affiliations +«-cevveneeneinnennnn.. 77

(f) Significance ..................................... 77
(3) Automated Gas Chromatography/Mass Spectrometry Analysis 78
() INtroduction « oo trertmieonetinionennnesneennennnn 78

(b) Problem Statement: -« :: et eeueensrneraneanensonsonas 78

(c) Background ....................................... 80

(d) Rationale «:¢:+-.. S et et et e 81

(e) Methods and Procedure « o« v et enoeeennenenensnnnnn 85

(f) SignifdcanmGe T ctceerreniiioniiiiniiiiinerennnennnn 87

(g) Facilities Available ++cvvveenrernnnnnnnnennnnnn. 87

(h) Collaborative ArrangEments ....................... 87

(4) Cell Separator Proj = o T T T T T 90
(@) Background -+ :tsrrintiiiii it e e 2

(b) RAtIONAale ¢t v eet ittt iteninetnoeeeesosesonasoneessa 93

(c) Methodg and Procedures + -+« et et irtnnnnenencennone 94

(d) Significance «---tvrerrimniineiiinniiiiiniiennenans 94

(e) Computer Interaction » «c+r ¢t vttt ieivneroastennessea 94



(5) Average Evoked Potentials and Perception ...... L ¥
(a) Problem Statement,............ceuiireenerennneennns 97
(b) Background and Rationale.,..........c.vcvne.... v0e.97
(c) Methods and Procedures ...... eeees Ceee e Ceeenea 98
(d) SignificancCe ....uiieiievininnoneenennnnennenensans 99
(e) Relationship to other WorK....o..oiveeenneeennenns 100
2 O 1013 3 101
1. Detailed Budget for First 12-month Period,..... et eneenee e 102
2. Budget Estimates for all years of Support........ccovvserrnnnnnn 103
3. Explanation ..,..... e resaes ittt Crer e e e 105
L. FUTURE PLANS ittt iiiiteertinnneasnnnceoneansenenecsonnassssnnans 109
J. APPENDICES...... ‘e et eteacenen ceaean st een st ase e fee s +ee.110
1. ACME User Publlcatlons ..... ettt a et ettt 111
2. Biographical Sketches .........c.iiiiiiiieiianeeeeerenesnoannenns 120
FIGURES
E-1 ACME Configuration: May 1972 ..... e tetett e Chee et 16
E-2 General Characteristics of the Proposed System ................. 19
E-3 Tentative Initial Machine Configuration for SUMEX............... 22
E-4 Implementation Scheme for Remote Data Channels..... G reeteereenas 25
E-5 Implementation Phasing Plam ..........c.citiiiiiitnennnennneenas 27
G-1 Elements of Laboratory Instrumentation Data Systems............. 52
G-2 Proposed topology for Central Processor and Peripherals........ .54
G-3 Tentative Initial Machine Configuration for SUMEX............... 56
G-4 Software..... et s et e aieaes et et e et ee ettt 57
DENDRAL~1 Realtime Mass Spectrum Interpretation System................. 83
DENDRAL-2 Processing Time Interdependence ..........c.civoereenernnnaans 84

Cell Separator-1l Simplified Blcok Diagram of Cell Separator........ eee.91



