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. Stanford University is developing and operating a national shared computing
‘resource (SUMEX-AIM), in partnership with the NIH Biomedical Research Technology
.Program, to explore applications of computer science research in artificial intelligence
- (AI) to health research. There are three main objectives of the resource: 1) to
.develop and provide the computing resources and human assistance needed by scientists
working on a broad range of biomedical applications of AI; 2) to demonstrate that it is
feasible to provide resqurces and assistance to a national community of researchers, i
integrating distributed and centralized computing technology with local and national :
computer communication networks; and 3) to develop the community of scientists inter-
ested in working on AI in Medicine (AIM), promoting its growth and vigor through
,electronic communications. Besides the economic advantages of resource sharing made
possible by electronic communications, we believe that a new style of science is
,emerging from communications-enhanced settings,

f Al research is aimed at understanding the principles of computer-based symbolic
knowledge representation, reasoning, and problem-solving processes and applying these
to increase the computer's effectiveness as a tool in knowledge-intensive fields like
'medicine and biology. Our research work is driven by real-world scientific applica-

' tions, chosen because of their relevance to current important biomedical problems and
' because they expose key underlying AI research issues. Current application areas
include programs for differential diagnosis, cancer chemotherapy protocol management,
protein structure inference, and drug interaction advice. Resource core research
goals include basic research in areas such as blackboard problem-solving architectures
and knowledge acquisition; methodologies for clinical decision-making advisors; and
the development of network-based Lisp workstation computing environments.

Additional resource users will be selected within available resource capacity with
the help of an AIM Executive Committee and Advisory Group on the basis of reviews of !
the proposed research. Selection criteria will include general scientific interest !
and merit, relevance to the resource Al mission, and the community orientation of the .
collaborator. . i
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Total Resource Budget
1. Budget, Biographies, and Environment

1.1. Total Resource Budget

This section details the Total Resource Budget starting with the first renewal vear
(resource year 14) beginning August 1, 1986.

Privileged Communication 1 E. H. Shortliffe



TOTAL RESOURCE BUDGET

PRINCIPAL INVESTICGATOR/PROGRAM DIRECTOR:

E. H, Shortliffe

DETAILED BUDGET FOR FIRST 12 MONTH BUDGET PERIOD
DIRECT COSTS ONLY

PERSONNEL (Agplicant organization only)

1
|

TIME/EFFORT

NAME POSITION TITLE

FROM THROUGH
8/1/86 | 7/31/87
DOLLAR AMOUNT REQUESTED (Omie cenr
FRINGE
SALARY BENEFITS TOTALS

Princioal lnvestigator

see attached sheet

| |
SUBTOTALS 660,335 168,940 ! 829,275
CONSULTANT COSTS
EQUIPMENT (/temizes
Resource host and network equipment $14,000
Experimental Lisp Machines $75,000
89,000
SUPPLIES (/temize by category)
Office supplies 4,350
Computer supplies 4,250
Engineering supplies 7,500
' 16,100
PEAVEL DOMESTIC 9,500 9,500
FOREIGN
PATIENT CAR TS INPATIENT
ARE €05 QUTPATIENT
ALTERATIONS AND RENOVATIONS (/temize by category)
CONSORTIUM/CONTRACTUAL COSTS
UTHER EXPENSES (/remize by category) File server maintenance: $19,200; Terminal
maintenance: $1,350; Lisp Machine maintenance: $30,000; Misc. software: $1,800
Aux. computing services: $3,000; Documentation: $1,000; Books/publications:
32,650; Office telephones: $13,100; Dataphone lines: $4,000; Repro/services:
22,700; Prorated 2060 Opns Costs (80%): $347,582 426,382
TOTAL DIRECT COSTS (A/so enter on page 1, item 7) ;
1,370,257
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First Year Personnel Detail

RESOURCE MANAGEMENT
E. Shortliffe
E. Feigenbaum
. Rindfleisch
. Fagan

. McCabe
. Timothy
Open

CORE SYSTEM DEVELOPMENT
. Swaer

. Gilmurray

. Croft

. Acuff

C. Schmidt

N. Vetizades

I. Torres

CORE BASIC AI RESEARCH
Buchanan
Hayes-Roth

Brown

Nii

T
L
W. Yeager
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CORE ONCOCIN RESEARCH
C. Jacobs
R. Lenon
C. Lane
S. Tu
0. Combs
0. Vian
J. Rohn
A. Grant
T. Barsalou
L. Perreault

SYSTEM OPERATIONS SUPPORT
R. Tucker
P. Ryalls

Privileged Communication

b4
Principal Invest. 15
Co~-Principal Inv. 10
Resource Director 70
AIM Liaison/ONC Proj. 25
Mgr.
Asst. Resource Dir. 90
Administrator 75
Secretary 100
Receptionist 75
Systems Pgmr, 10
Systems Pgmr, 70
Systems Pgmr. 100
Systems Pgmr. 60
Systems Pgmr. 60
Electronics Engr. 40
Engr. Aid 40
Professor of Comp. Sci. 10
Sr. Res. Assoc. 15
Sr. Res. Assoc. 10
Res. Assoc. 10
Programmer 40
Res. Asst. 62
Res. Asst. 62
Res. Asst. 62
ONCOCIN Investigator 5
Citnical Spec. 25
Systems Pgme. 80
Sci. Programmer 50
Sci. Programmer 50
Administrator 25
Data Mgr. 100
Secretary 50
Res. Asst. 62
Res. Asst. 62
Opns. Mgr. 20
System Mgr. 20

SUBTOTAL DIRECT SALARIES
STAFF BENEFITS
TOTAL OF PERSONNEL

SALARY BEN

Total Resource Budget

TOTAL

660335
168940
829275
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TOTAL RESOURCE BUDGET

PRINCIPAL INVESTIGATOR/PROGRAM DIRECTOR: _E. H., Shortliffe

BUDGET FOR ENTIRE PROPOSED PROJECT PERIOD
DIRECT COSTS ONLY

BUDGET CATEGORY “‘ng%‘sﬂ ADDITIONAL YEARS SUPPORT REQUESTED
TOTALS N
ffrom page 4) 2nd 3rd 4th Sth
PERSONNEL (Salary and
fringe benefits.)
(Applicant organization only) 829,275 891,340 989,154 1,063,465 1,143,264
CONSULTANT COSTS
EQUIPMENT 89,000 95,230 101,897 109,029 116,661
SUPPLIES 16,100 17,228 18,433 19,723 21,104
DOMESTIC 9,500 10,165 10,877 11,638 12,453
TRAVEL
FOREIGN
PATIENT |INPATIENT
CARE
COSTS  {ouTPATIENT
ALTERATIONS AND
RENOVATIONS
CONSORTIUM/
CONTRACTUAL COSTS
OTHER EXPENSES 78,800 84,317 90,219 96,533 103,290
Brorated 2060 Opns 347 382 279 616 200,050 107 304 fal
TOTAL DIRECT costs | 1,370,257 1,377,896 1,410,630 1,407,692 1,396,772
TOTAL FOR ENTIRE PROPOSED PROQJECT PERIOD (A/so enter on page 1, item 8) et | S 6, 963 ,247

JUSTIFICATION (Use continuation pages if necessary): Describe the specific functions of the personnel and consultants. If a recu rring annual increas
in personnel costs is anticipated, give the percentage. For a// years, justify any costs for which the need may not be obvious, such as equipment, fareig
travet, alterations and renovations, and consortium/contractual costs. For any additional years of support requested, justify any significant increases i
any category over the first 12 month budget period. In addition, for COMPETING CONTINUATION applications, justify any significant increases ove

the current level of support.
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Total Resource Budget

1.2. 2060 Operations Budget

The budget in this section is for the projected operations costs of the 2060 mainframe
system that has been the main resource for national and local users. We will be
phasing this link with the past out over the 5-year term of this grant in favor of the
new distributed workstation environment we plan to develop. As the first step in the
phase-out, we have included 80% of the first-year 2060 operating costs in the first-year
Total Resource Budget above. In future years, we include proportionately less of these
costs, reducing the pro rata share by 20% per year.

Privileged Communication 5 E. H. Shortliffe
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































