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BIOGRAPHICAL SKETCHES

II. RESEARCH PLAN - BOOX II

This is an application for renewal of a grant supporting the Stanford
University Medical EXperimental computer (SUMEX) research resource for
applications of Artificial Intelligence in Medicine (AIM). The research plan has
been divided into several logical parts:

1) Book I - Resource research objectives and rationale, progress report, and
detailed research plans.

2) Book II ~ Biographical sketches, collaborating project reports and plans,
and supporting appendixes.

3) Budget - First year budget detail, five-year budget summary, and budget
explanation and justification.

5 BIOGRAPHICAL SXETCHES

The following are biographical sketches for all professional personnel
contributing to the SUMEX-AIM resource project. These do not include sketches
for individual collaborating project investigators.

Privileged Communication 1 J. Lederberg



SZCTION 11 — PRIVILEGED COMMUNICATION

BIOGRAPHICAL SKETCH

{Giva the following information for sli profsssional personnal listad on page 3, beginnirg with the Principal Investioutor.
Usa continuation pagas and follow the came ganarat format for sach gerson.}

MNAME - ‘ TITLE BIATHDATE (Mo, Day, Yr.}

Professor and Chairman
FEIGE .
E NBAUM, Edward A Computer Science Department January 20, 1936

PLACE OF BIRTH {City, Siats, Country) : PRESENT NATIONALITY {/f non-U.S citizen, SEX
indicate kind of vise and expiration dats)

Weehawken, New Jersey; U.S.A. U.S. citizen X Mata [ Femala
EDUCATION {329in with bsccalaursata training and includs postdoctoral)
crmeE EAR SCIENTIFIC
INSTITUTION AND LOCATION DZGREE CONFERAED FIZLD
Carnegie Institute of Technology, B.S. 1956 Electrical Engineering
Pittsburgh, Pennsylvania )
Carnegie Institute of Technology, Ph.D. - 1959 IndgsFrlal )
Pittsburgh, Pennsylvania Administration
HONORS
MAIOA RESEARCH INTEREST ROLE IN PROPOSED PROJECT
-Artificial Intelligence' Co-Investigator

RESEARCH SUPPOAT (See instructions)

(See continuation page.)

RESTARCH AND/OR PROFESSIONAL EXPERIENCE (Starting with prasant position, [igt training snd 2xpanance ralovant to orxa of project List 3l
or most rspresantatiye publications, Do rot axcoed 3 pages for cach individual,)

1976 - present Professor (by Courtesy) Department of Psychology, Stanford University
1976 - present Chairman, Department of Computer Science, Stanford University
1969 - present Professor of Computer Science, Stanford University

1965 - 1968 Associate Professor of Computer Science, Stanford University

1965 - 1968 Director, Stanford Computation Center, Stanford University

1964 - 1965 Associate Professor, School of Business Administration,
University of California, Berkeley

1960 - 1963 Assistant Professor, School of Business Administration,
University of California, Berkeley

1961 - 1964 Research Appointment, Center for Human Learning,
University of California, Berkeley

1960 —~ 1964 Research Appointment, Center for Research in Management Science,

University of California, Berkeley
1965 - present FEditor, Computer Science Series, McGraw-Hill Book Company, New York
1968 - 1972 Member, Computer and Biomathematical Sciences Study Section, NIH

Professional Societies: American Psychological Association, American Association for the

Advancement of Science, Association for Computing Machinery (member,
National Council of ACM, 1966-68)

Consultantships: Information Sciences Institute, University of Southern California;
The RAND Corporation; System Development Corporation (knowledge-based
systems project); Systems Control, Inc. (HASP project)

PUBLICATIONS (See continuation page.)
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Joshua LEDERBERG

BIOGRAPHICAL SKETCH - FEIGENBAUM, Edward A.

RESEARCH SUPPORT

1.

Contract No.:
Title of Project:
Grant Agency:

a. Project Period:
Annual Funding:

% of Effort:

b. Proposed Renewal:
Annual Funding:

% of Effort:

Grant Ho.:
Title of Project:

Project Period:
Annual Funding:
% of Effort:
Grant Agency:

Grant No.:
Title of Project:

Project Period:
Annual Funding:
% of Effort:
Grant Agency:

Grant Ho.:
Title of Project:

Project Period:
Annual Funding:
% of Effort:
Grant Asency:

Proposal Submitted:

Title of Project:

Project Period:
Annual Funding:
% of Effort:
Grant Agency:

DAHC-15-73-C-0435
Heuristic Progranaing Project

ARPA
7/13 - /77
$ 225,762

90% summer, 403 academic year

8/77 - 9/79

$ 375,000 (3/77-9/78), % 350,000 (10/78-9/79)
33% summer 1377, 17% academic year 1977-~78,
100% summer 1373, 18% academic year 1978-79

RR-D05612
Resource Relzti
Computers and
5/77 - 4/30

$ 218,580 (5/77-4/73) (Direct Costs)
5% (no salary)

NIH

ed Research -
Chemistry (DENDRAL)

MCS 74-23%51

Automation of Scientifiec Inference:
Heuristic Computinz Applied to
Protein Crystallography

2/75 - 4/79 + 6 mos.

$ 75,000

5% (no salary)

NSF

MCS 76-116149

MOLGEN: A Computer 3cience Application

to Molecular Genetics

6/76 -~ 5/73 + 5 mos.

$ 55,350

10% acadenic ysar, 100% summer (2 mos. 1977)
NSF

Biomedical Xnowledgs Engineering
in Clinical redicine

1/78 - 12/39

$ 170,879 (Direct Costs)

10% (no salary)

NIH (subcontract)



Privileged Communication Joshua LEDERBERG
BIOGRAPHICAL SKETCH - FEIGENBAUM, Edward A.

PUBLICATIONS

Books and Monographs:

Computers and Thought, co-editor with Julian Feldman, McGraw-Hill,
1963,

Information Processing Language V Manual, Englewood Cliffs, N.J.,
Prentice-Hall, 1961 (with A. Newell, F. Tonge, G. Mealy, et.al.).

An Information Processing Theory of Verbal Learning, Santa Monica,
The RAND Corporation Paper P-1817, October 1959 (Monograph).

Papers (1965-present):
(List organized by topic)

Heuristic DENDRAL Project:

(1) J. Lederberg and E. A. Feigenbaum, "Mechanization of Inductive
Inference in Organic Chemistry", in B. Kleinmuntz (ed), Formal
Representations for Human Judgment, (Wiley, 1968). (Also Stanford
Artificial Intelligence Project Memo No. 54, August 1967).

(2) E. A. Feigenbaum and B. G. Buchanan, "Heuristic DENDRAL: A
Program for Generating Explanatory Hypotheses in Organic Chemistry",
in Proceedings, Hawaii International Conference on System Sciences,
B. K. Kinariwala and F. F. Kuo (eds), University of Hawaii Press, 1968.

(3) B. G. Buchanan, G. L. Sutherland, and E. A. Feigenbaum, "Heuristic
DENDRAL: A Program for Generating Explanatory Hypotheses in Organic
Chemistry". 1In Machine Intelligence 4 (B. Meltzer and D. Michie, eds)
Edinburgh University Press (1969). (Also Stanford Artificial
Intelligence Project Memo No. 62, July 1968.)

(4) E. A. Feigenbaum, "Artificial Intelligence: Themes in the
Second Decade”. In Final Supplement to Proceedings of the IFIP 68
International Congress, Edinburgh, August 1968. (Also Stanford
Artificial Intelligence Project Memo No. 67, August 1968.)

(5) J. Lederberg, G. L. Sutherland, B. G. Buchanan, E. A. Feigenbaum,
A. V. Robertson, A. M. Duffield, and C. Djerassi, "Applications of
Artificial Intelligence for Chemical Inference I. The Number of
Possible Organic Compounds: Acyclic Structures Containing C, H, O

and N". Journal of the American Chemical Society, 91:11 (May 21,
1969).

(6) A. M. Duffield, A. V. Robertson, C. Djerassi, B. G. Buchanan,
G. L. Sutherland, E. A. Feigenbaum, and J. Lederberg, "Applications
of Artificial Intelligence for Chemical Inference II. Interpretation
of Low Resolution Mass Spectra of Ketomes". Journal of the American
Chenmical Society, 91:11 (May 21, 1969).



Privileged Communication : Joshua LEDERBERG
BIOGRAPHICAL SKETCH - FEIGENBAUM, Edward A.

Publications (continued)

(7) B. G. Buchanan, G. L. Sutherland, E. A. Feigenbaum, "Toward an
Understanding of Information Processes of Scientific Inference in
the Context of Organic Chemistry", in Machine Intelligence 5,

(B. Meltzer and D. Michie, eds) Edinburgh University Press (1970).
(Also Stanford Artificial Intelligence Project Memo No. 99, September
1969.)

(8) J. Lederberg, G. L. Sutherland, B. G. Buchanan, and E. A.
Feigenbaum, "A Heuristic Program for Solving a Scientific Inference
Problem: Summary of Motivation and Implementation'", Stanford
Artificial Intelligence Project Memo No. 104, November, 1969.

(9) G. Schroll, A. M. Duffield, C. Djerassi, B. G. Buchanan, G. L.
Sutherland, E. A. Feigenbaum, and J. Lederberg, "Applications of
Artificial Intelligence for Chemical Inference ILI. Aliphatic Ethers
Diagnosed by Their Low Resolution Mass Spectra and NMR Data'.

Journal of the American Chemical Society, 91:26 (December 17, 1969).

(10) A. Buchs, A. M. Duffield, G. Schroll, C. Djerassi, A. B. Delfino,
B. G. Buchanan, G. L. Sutherland, E. A. Feigenbaum, and J. Lederberg,
"Applications of Artificial Intelligence for Chemical Inference IV.
Saturated Amines Diagnosed by Their Low Resolution Mass Spectra and

Nuclear Magnetic Resonance Spectra", Journal of the American Chemical
Society, 92 (1970), 6831.

(11) Y. M. Sheikh, A. Buchs, A. B. Delfino, G. Schroll, A. M. Duffield,
C. Djerassi, B. G. Buchanan, G. L. Sutherland, E. A. Feigenbaum and
J. Lederberg, "Applications of Artificial Intelligence for Chemical
Inference V. An Approach to the Computer Generation of Cyclic
Structures. Differentiation Between All the Possible Isomeric
Ketones of Composition C6H100", Organic Mass Spectrometry, & (1970),
493,

(12) A. Buchs, A. B. Delfino, A. M. Duffield, C. Djerassi,
B. G. Buchanan, E. A. Feigenbaum and J. Lederberg, "Applications of
Artificial Intelligence for Chemical Inference VI. Approach to a
General Method of Interpreting Low Resolution Mass Spectra with a
Computer', Chem. Acta Helvetica, 53 (1970), 139.

(13) E. A. Feigenbaum, B. G. Buchanan, and J. Lederberg, "On Generality
and Problem Solving: A Case Study Using the DENDRAL Program'. In
Machine Intelligence 6 (B. Meltzer and D. Michie, eds.) Edinburgh
University Press (1971). (Also Stanford Artificial Intelligence
Project Memo No. 131.)

(14) A. Buchs, A. B. Delfino, C. Djerassi, A. M. Duffield,
B. G. Buchanan, E. A. Feigenbaum, J. Lederberg, G. Schroll, and
G. L. Sutherland, "The Application of Artificial Intelligence in the
Interpretation of Low-Resolution Mass Spectra', Advances in Mass
Spectrometry, 5, 314.
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Publications (continued)

(15) B. G. Buchanan, E. A. Feigenbaum, and J. Lederberg, "A Heuristic
Programming Study of Theory Formation in Science." In proceedings of
the Second International Joint Conference on Artificial Intelligence,
Imperial College, London (September, 1971). (Also Stanford Artificial
Intelligence Project Memo No. 145.)

(16) D. H. Smith, B. G. Buchanan, R. S. Engelmore, A. M. Duffield,
A. Yeo, E. A. Feigenbaum, J. Lederberg, and C. Djerassi, "Applications
of Artificial Intelligence for Chemical Inference VIII. An Approach
to the Computer Interpretation of the High Resolution Mass Spectra of
Complex Molecules. Structure Elucidation of Estrogenic Steroids",
Journal of the American Chemical Society, 94 (1972), 5962-5971.

(17) B. G. Buchanan, E. A. Feigenbaum, and N. S. Sridharan, "Heuristic
Theory Formation: Data Interpretation and Rule Formation". 1In
Machine Intelligence 7, Edinburgh University Press (1973).

(18) D. H. Smith, B. G. Buchanan, W. C. White, E. A. Feigenbaum,
C. Djerassi and J. Lederberg, '"Applications of Artificial Intelligence
for Chemical Inference X. Intsum. A Data Interpretation Program as
Applied to the Collected Mass Spectra of Estrogenic Steroids.” '
Tetrahedron, 29, 3117 (1973).

(19) E. A. Feigenbaum, ''Computer Applications: Introductory
Remarks," in "Proceedings of Federation of American Societies
for Experimental Biology," 33, 2331 (1974).

(20) B. G. Buchanan, D. H. Smith, W. C. White, R. Gritter,
E. A. Feigenbaum, J. Lederberg and C. Djerassi, "Applications of
Artificial Intelligence for Chemical Inference. XXII. Automatic
Rule Formation in Mass Spectrometry by Means of the Meta-DENDRAL
Program." Journal of the American Chemical Society, 98:6168, (1976).

(21) E. A. Feigenbaum, R. S. Engelmore, and C. K. Johnson,
"A Correlation between Crystallographic Computing and Artificial
Intelligence Research," Acta Cryst. A33 (Jan 1):13-18, (1977).

(22) H. Penny Nii and Edward A. Feigenbaum, "Rule-based Understanding of
Signals," to be presented at Workshop on Pattern-directed Inference
Systems, (May 1977).
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Publications (continued)

Information Processing Model Building in Psychology:

(1) "Information Processing” in Readiness to Remember: Proceedings
of the Third Conference on Remembering, Learning, and Forgetting,
Gordon and Breach (1972).

(2) "Information Processing and Memory," Proceedings of the Fifth
Berkeley Symposium on Mathematical Statistics and Probability,
Volume 4 (Biology and Health), University of California Press, 1967.
Reprinted in Norman, D. (ed.) Models for Memory, Academic Press (1971).

IFIP Congresses:

(1) Invited speech: "Artificial Intelligence: Themes in the Second
Decade." 1In Final Supplement to Proceedings of the IFIP 68 Congress,

Edinburgh, August, 1968. Also available as A.I. Project Working Paper
No. 67, August 1968.

(2) Report on Panel on the Mechanization of Creative Processes. 1In

Kalenich, W. (ed.), Proceedings of IFIP Congress 65, Volume 2, Spartan
Books, 1966, pp. 600-601.

Stanford Computation Center:

"Computers at Stanford," (with N. Nielser). In Stanford Annual
Financial Report Summary, Stanford University, November 1967.
Reprinted in IBM Computing Report, Vol. IV, No. 3 (May, 1968), 15-18.

Other:

"Soviet Computer Science, Revisited." Proceedings of the 20th ACM
National Conference, August, 1965, pp. 225-226.

Papers, Pre-1965: Available upon request.
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BIOGRAPHICAL SKETCH

{Givs the following information For oli professiopal parsonnal listed on paga 3, baginning with ths Principal Invastigator,

Lise continuation pages and follow ths ssma ganorat format for each parson.)

NAME ’ TITLE ’ BIRTHOATE (Mo, Day, Yr.}
JIRAK, Gregory A. System Programmer April 24, 1951
PLACE OF BIRTH [City, Stats, Country) ‘ PRESENT NATIONAUTY (If non-U.& citizen, SEX ‘
. indicats kind of vise and axpiration cats)
Flagstaff, Arizona, U.S.A. U.S. ecitizen Dlasle [ Farmals
EDUCATION [32gin with baccalaureate trining and includa postdec:toral)
S I CYEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERAZD FIELD
California Institute of Technology, . B.S. 1974 Mathematics
Pasadena . (Information Science)
HONOCAS
MAJOR RESEARCH INTEAREST » AOLE IN PROPCSED PROJECT
Computer systems design System Programmer, MAINSAIL

RESEAACH SUPPOAT (Ssw instructions)

RESEARCH ANDOR PROFSSSIONAL EXPERIENCE {Soarting with present position, [IX training and experance redsvant ta arss of projact, List all
or most rspresentative publicationt, Do not axcsed 3 pages for cach individual,)

1976 - present System Programmer, MAINSAIL, SUMEX Computer Project,
Department of Genetics, Stanford University

1974 - 1976 Scientific Programmer, DENDRAL Project,
Instrumentation Research Laboratories,
Department of Genetics, Stanford University

1973 - 1974 Software Engineer, Image Processing Laboratory,
Jet Propulsion Laboratory, California Institute of Technology

1971 - 1973 Systems Programmer, Rapidly Extensible Language Project,
California Institute of Technology

e

1970 - 1971 Electronic Technician, Sound Master, Inc., Tempe, Arizona

1970 System Programmer, IBM 360/25 DOS, Curtis, Woodman & Roach, Inc,,
Yuma, Arizona .

1968 - 1969 Junior Programmer, IBM 1401, Data Processing Center, Inc., Yuma, Arizona

PUBLICATIONS (none)

NIH 393 (FORNERLY PS 338) )
Rav. 1/73

2 U, S, COYZRNMENT PRINTING OFFICE : 1974 333-270/5C04



SECTION H ~ PAIVILEGEZD COMMUNICATION

BIOGRAPHICAL SKETCH

{Giva ths foliowing infarmation for ail professionat parsonnel listed on pags 3, beginning with the Principal Inv-stigator.
Usa eontinuation pogas and follow tha same gansrl farmart for sech parson.)

MAME TITLE BIRTHDATE {Ma, Day, Yr.}
JOHNSON, Suzanne M. Scientific Programmer November 26, 1944
PLACE OF BIRTH [Cizy, Stats, Country) PRESENT NATIONALITY [/f non-U.S. citizen, SEX ’
indicate kind of visa and expiration dats)

Pleasantville, New York, U.S.A. . U.S. citizen

. ’ ’ ] Mate @ Famala

EDUCATION (Begin with baccalaursata training and includs postdoctorsl)
' e YEAR SCIENTIFIC
INSTITUTION AND LOCATION DEGREE CONFERAED FISLD

University of Arizona, Tucson B.S. 1966 Chemistry
HONORAS
MAJOR RESEARCH INTEAEST ROLE 1N PROPOSED PROJECT

Computer applications
in medicine and chemistry
-RESEARCH SUPPORT (Se# instructions)

Applications Programmer

RESEARCH AND/OR PROFESS!ONAL EXPERIENCE (St:rﬁn_q with prasent position, Iist toyining ond exparisnce relavant to arza of projsct. List all
or most seprasantative publications, Do pot axceed 3 pages for sach individual, )

1974 - present Scientific Programmer, SUMEX Computer Project,
Department of Genetics, Stanford University

1973 - 1974 Scientific Programmer, Center for Radar Astronomy,
Stanford Electronics Laboratories, Stanford University
1971 - 1973 Research Assistant (crystallographic studies/computer data reduction),
Department of Chemistry, University of Iowa, Iowa City
1970 - 1971 Engineer, Geochemistry Section, Lockheed Electronics, Houston, Texas
1966 - 1969 Research Assistant (x—ray‘crystallographer),

Department of Chemistry, University of Illinois, Urbana

PUBLICATIONS (See continuation page.)

NiH 393 (FORMEALY PHS 398) 11
Rev. 1/73

& U. S, GOYEZRANMENT PRINTING O??ICZ: 1974 =34-258/2004
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BIOGRAPHICAL SKETCH ~ JOHNSON, Suzanne M.

PUBLICATIONS

10.

11.

12.

13.

14,

Johnson, S.M., Newton, M.G., Paul, I.C., Bzer, R.J.S. and Cartwright,
D.: The Molecular otructure of an Unsymm etrlﬂal 5a-Thiathiophthen.
Chen. Comaun., 1170, 1967.

Johnson, S.M., McKecknie, J.S., Lin, B. T-S. and Paul, I.C.: Crystal
Structure of Bullvalene at 25%. J. Am. Chem. Soc. 89:7123, 1967.

Johnson, S.#., Paul, I.C., Rinehart, X.L., Jr. and Srinivasan, R.:
The Holecular Configuration of Caldariomyecin. J. Am. Chem. Soc.
90:135, 1968.

Paul, I.C., Johnson, S.i., Paquette, L.A., Barrett, J.H. and Haluska,
R.J.: The tolecular Geometry of Derivatives of 1d-A7ep1ne in the Free
and Complexed State. J. Am. Chem. Soc. 90:5023, 1958.

Johnson, S.i. and Paul, I.C.: Crystal and Molecular Structure of [15]
Annulene. J. Am. Chem. Soc. 90:5555, 1968.

Joanson, S.M., Newton, M.G. and Paul, I.C.: Crystal and Molecular
Structure of an Unsymmetrical 6a-Thiathiophthen: Single- erystal X-ray

Analysis of 3-Benzoyl-5-p-bromo-pasnyl-2-methyl-thio-6a- thiathiophthen.
J. Chem. 3Soc. (B), 985, 1969.

Paul, I.C., Johnson, S.i., Barrett, J.H. and Paquette, L.A.: The
Thermal (6 + 4)T Co-cycloaddition of N-alkoxycarbonylazepins: Crystal
Structure Analysis of a Derived Monomethiodide. Chem. Commun., 6, 1969.

Coates, R.#., TFarney, R.F., Johnson, S.M. and Paul, I.C.: The Crystal
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