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SECTION II -PRIVILEGED COMMUNICATION 

IFROM ITHROUGH 

DETAILED BUDGET FOR FIRST 12MONTH PERIOD 
I 

8 - 1 - 73 
I 

7 - 31 - 74 
I 

DESCR lPTlON (Itemize) AMOUNT REQUESTED (Omit cents) 
PERSONNEL 

TIME OR 
EFFORT 

NAME 
%/HRS. SALARY FRINGE 

TITLE OF POSITION BENEFITS TOTAL 

Joshua Lederberg PRINCIPAL INVESTIGATOR 10 0 0 0 
Edward Feinenbaum Associate Investinator 10 0 0 0 

2 - Engineers I I 2001 

3 - Operations Staff 1 300 1 

l- Administrative Aide I 100 
2 - Grad. Student RA.'s pips summer help 100 

Total (24.bFTE) 1 375,000 63,750 438,750 
CONSULTANT COSTS 2,500 

I 

EQUIPMENT Lease of PDP-10 System (Purchase Price--$1,744,750 less 10% assumed 
Educational discount nlus 5% Calif. Use Tax times DEC lease factor of 2.2% per 435,3OCQ& 
month=$36.275/month ~1~s miscellaneous features on hardware to be leased. 700 

Purchase aranhics station--$8.000; small machine eauipment peripherals 
$26,000; communications hardware--$6,000. 40,000* 

SUPPLIES Off ice SURPlieS 4.000 Computer Supplies 6,000 10.000 

Books & Publications 200 Office Telephone 7,000 7,200 
Reproduction Expense 2,500 Technical Services 2,000 4,500 
Enaineerinu Sunplies 15,000 15.000 
Postaae & Freight 2.500 2.500 

DOMESTIC 5 East, 5 Midwest, 6 West Coast 4,400 
TRAVEL 

FOREIGN 
I 

PATIENT COSTS (See instructions) 

ALTERATIONS AND RENOVATIONS 
Air conditioning, false flooring, etc., needed for hardware installation. 45,000 

I 

OTHER EXPENSES flfemizel Computer service from SUMCCF I 24,000 

TOTAL DIRECT COST (En&w on hge I, /tern 6) ))1,137,850 

INDIRECT 
COST 

(See lnstruc tionsl 

I 

DATE OF DHEW AGREEMENT: 
% S&W* 

0 WAIVED 
0 UNDER NEGOTIATION WITH: 

,&2&lTDC* omdiot, 
PHS 398 
Pm.* 1.-m 

*IF THIS IS A SPECIAL RATE (84 off-sire), SO INDICATE. 
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SECTION II -PRIVILEGED COMMUNICATION 

BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED FROM PUBLIC HEALTH SERVICE 
DIRECT COSTS ONLY (Omit Cents) 

IST PERIOD 
DESCRIPTION (SAME AS DE- 

ADDITIONAL YEARS SUPPORT REQUESTED lThis application only) 
TAILED BUDGET1 2ND YEAR 3RD YEAR 4TH YEAR 5TH YEAR 6TH YEAR 7TH YEAR 

PERSONNEL 
COSTS 438,750 464,630 491,990 520,930 551,530 

CONSULTANT COSTS 
(Include fees, travel, etc.) 2,500 2,500 2,500 2,500 2,500 

Lease 436,000 436,000 436,000 436,000 436,000 
EQUIPMENT mint. 94,000 94,000 160,000 160,000 160,000 

Purchase 40,000 40,000 54,000 64,000 64,000 

supp~~~unications 12,000 16,000 16,000 18,000 18,000 
Supplies 39,200 40,000 41,000 42,000 43,000 

DOMESTIC TRAVEL 4,400 4,koo 4,000 4,200 4,200 
FOREIGN 

PATIENT COSTS 

ALTERATIONS AND 
RENOVATIONS 45,000 --- --- --- --- 

Corn uter Services 24,000 
w 

24,000 24,000 24,000 24,000 
OTHE EXPENSES 

Training 2,000 1,000 1,000 1,000 1,000 

TOTAL DIRECT COSTS 1~37,850 .-&22,530 1,230,4gO .1,272,630 .1304,230 

ii 
TOTAL FOR ENTIRE PROPOSED PROJECT PERIOD (Enter on Page 1, /rem 41 - 5 6,0$7,730 

REMARKS: Justify all costs for the first year for which the need may not be obvious For futura yaers, justify equipment costs, es well as any 
significant increacts in any other category. If a recurring annual increase in personnel costs is requested, give percentage, (Use continuation 
page if needed.) 

1. Lease of equipment covers a PDP-10 Computer System. 
2. Personnel salaries are increased at 5% per year. Staff benefits are 17% in Year1 

and 1% per year greater in each subsequent year. 

3. Alteration and renovation funds of $45,000 are requested for air conditioningand 
false floors needed for hardware installation. 

4. The PDP-10 maintenance contract will be changed from 12 hours, 5 days per week to 
24 hours, 7 days per week in Year 3. This will provide the backup capability 
needed by the Service System, and -versa. 



BUDGET ESTIMATES FOR PDP-10 SYSTEM: 

Central Processor 
KI-10 incl. Operator's Console 

v x 16k words 

Auxiliary Memory System 
4 x ME10 and DT04C 

Keyboard Terminals(l6) 
Hardcopy & CET, to be selected (16~3K) 

Memory Bus Swapping Drum System 
RMlO B & Controller 

Memory Bus Disc System 
4 x RP03 Disc & Controller 

Input/Output Bus Peripheral System 
Tape Systems, 3 x TUlO, (gx7track) 
& 1 DEC TU56 & Controllers 

Asynchronous Communication System 
DC10 System for Keyboard Terminals 

Purchase 
Price 

Monthly Maint. 
h2hrs 5days) 

$ 380,000 $ 

400,000 

225,000 

48,000 

83,000 

150,000 

64,850 

37,500 

SATELLITE COMPUTER& Includes intercomputer co~~ice;tions and -- 
Multiplexed Memory System 

PDP 11/45 #l: 8~ 
#2: 4K 

74,050" 

#3: 4K 
16,450 

#4: 8K (incl. RKll and RF11 Disc, 
16,450 
56,450 

& PC11 Punch and tape) 
lo/11 Interface 70,000 
MXlO Memory Multiplexor 4,500 

Peripherals 118,000 
LPlOC Line Printer, CPlOA, CRlOD Card 
Punch & Reader 

Sub Totals 1,744,250 
Assume 10% Educational Discount - 174,425 

555 

1,336 

748" 

320 

265 

826 

338 

110 (A) 

547" (B) 
195 
195 
484" 

500* 

15" 

462* ’ 

6,896 

Net 1,569,825 (Not including sales tax) 

Options: 
1) Memory System(4 x MElO) 200,000 668 
2) Terminal Commnications(DPllDAS &DPllDC's) 7,900 115 a) 
3) Sync Communications System(DC-75) 50,000 250*b) 

257,900 1,033 
(Incl. Option 1) TOTAL $ 1,769?325 (Not incl. sales tax) 

a) Added to A above. 
b) Deletes $7,400 of B above. 
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3. Explanation 

a. Major Assumptions 

The five-year budget request has been prepared with the following major 
assumptions: 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

SUMEX will include a PDP-10 KI-10 Processor with 192K words of core 
plus four PDP-11 satellite processors. Additional "user owned" re- 
mote satellites will be attached by collaborators. 

It is assumed that the Medical Center will opt to replace the 360/50 
with a PDP-10 for the Service Facility. SUMEX personnel will mount 
a PL-type language on the PDP-10 in order to provide a transition 
from the 360/50 for current software. 

A 10% education discount from list price on the PDP-10 has been 
assumed. A higher discount may be negotiable. 

The staff of SUMEX will evolve from the existing groups which have 
demonstrated competence in tackling and solving biomedical computing 
problems. 

University authorization and funding of modifications to existing 
machine room space are assumed. Detailed and formal proposals will 
not be available for consideration by the University prior to sub- 
mission of this proposal. 

We expect that the full lease costs associated with the SUMEX PDP-10 
System will be covered by the proposed grant. A full pay-out, 5-year 
lease is proposed. 

In general, collaborators will provide their own laboratory hardware 
and applications programming. SUMEX will provide host computer ser- 
vices, system software support, and some assistance in interfacing 
to the host. 

A beginning date of August 1, 1973, is proposed. This coincides with 
the end of the current ACME grant. 

b. Notes on Budget Elements -- Year 1 

The explanation of each budget element requested for Year 1 is presented below. 

Salaries: The salaries included in the budget are based upon the following 
manpower assumptions: 

(1) SUMEX will have a Facility Director, a senior technical project leader, 
and a one-half time administrative manager on its management team. It 
is assumed that one project leader might be given the small machine 
support task while the other would handle the extended realtime support 
tasks. A total of 10 systems programming personnel are included in 
the budget. This will make a tight fit in Year 1 when an estimated 
5.5 man-years will be devoted to the transition of a PL-type language 
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to the PDP-10. The number of programmers covered by the budget 
reflects our concern with becoming "too large" to be manageable 
as a research team, as well as recognition of the large effort 
required to achieve our goals. 

Five man-years of engineering and technician effort are budgeted. 
Their primary efforts will involve design, fabrication, installa- 
tion, and maintenance of special interfaces and communications 
lines. Much of the collaborators' work described in the proposal 
will be dependent upon interfacing new hardware to computing sys- 
tems. For example, two scanning devices are to be acquired by col- 
laborative projects and will be interfaced to machines in the 
Resource. Detailed planning for this group will be dependent upon 
future decisions in the participating projects. 

The Operations staff will operate, by assumption, both the SUMEX 
and SUMCCF systems. Since the SUMEX operation will involve only 
a few research groups, the operations tasks should be relatively 
light during most hours of operation. If the SUMCCF budgets four 
full time equivalents and the SUMEX budgets three, then it is 
feasible to cover all 21 shifts per week. The operations staff 
figure includes an Operations Manager who would be shared by the 
two facilities. All of these estimates are based upon the assump- 
tions that SUMEX and SUMCCF will be situated in a common area and 
that shared operating staffs are desired by computing coordinators 
in the Center. 

The balance of the staff will be comprised of an applied mathe- 
matician, one administrative aide, one secretary, plus occasional 
part time help, including graduate student research assistants. 
The applied mathematician is requested in order to assist colla- 
borators and core research efforts. Such assistance should prove 
especially valuable in developing new algorithms, appraising new 
techniques for image processing, etc. 

(2) Staff Benefits: 
is 17%. 

The standard rate for the University's FY1974 

(3) Training, Consulting, Travel, and Publications: The training bud- 
get of $2,000 will be used to make the staff better acauainted 
with PDP-10's, various satellite processors, and new software 
techniques. The consulting item of $2,500 is an estimate of the 
first year's needs. It is double the current year budget for 
ACME outside consulting due to the complexity of tasks to be 
undertaken. The travel time should provide eight trips to the 
east coast, 3 to the midwest, 
+ go0 + 400 = $4,400). 

and 6 on the west cease ($3,200 
The travel funds will be used to ex- 

change information with other research centers, attend training 
sessions, disseminate information, and investigate possible 
network participation. 
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(4) Materials and Supplies: These estimates are based entirely upon 
the experience,. gained in the ACME Grant. The items are as follows: 

Item Est. Cost 
Office Supplies $ 4,000 
Computer Operations Supplies 6,000 
Publications 2,500 
Postage and Freight 2,500 
Books and Periodicals 200 
Office Telephone 7,000 
Technical Services 2,000 
Engineering Supplies 15,000 

Total $ 39,200 

(5) Communications Costs: Collaborators in this proposal are situated 
from 100 feet to 2.5 miles from the existing machine room. This 
budget element will be used to provide high data rate communications 
lines as required by each research project. Dr. Kopell's group is 
located in the Palo Alto Veterans Hospital which is about 2.5 miles 
distant. The mass spectrometer used by the DENDBAL group is situated 
in the Chemistry Building which is more than 1,000 feet from the 
machine room. Communications will be handled by a combination of 
Telephone Company lines and local hardwire connections. Specific 
transmission requirements must precede detailed estimates. A 4Okb 
telephone line connecting VA Hospital and the machine room has 
been priced at $596 per month plus an installation fee of $950. 
This budget element will also include some modem rentals. We anti- 
cipate the announcement of a number of commercially available modems 
which will accommodate bandwidths and data rates of interest. 

(6) Equiment Lease: The hardware described in Section E of the proposal 
is a KI-10 System with a list purchase price of $1,744,750. A full 
payout lease has been offered by DEC at 2.2% of the purchase price 
per month. A 10% educational discount has been assumed; no negotia- 
tion has been held with DEC on this point. To this net price, the 
5% California Use Tax must be added. The lease rate is calculated 
as $1,744,750 less 10% plus 5% tax at 2.2% per month giving a monthly 
rate of $36,274. At the end of five years, the equipment will be 
owned. The lease rate does not include maintenance. Additional 
equipment was presented in Section E as "options". The options in- 
cluded additional core, terminal communications add-ons, and a syn- 
chronous communications system. In view of the competing demands 
for funding, these items have been excluded from the budget. If 
future arrangements with DEC permit the acquisition of more equip- 
ment within the budgeted dollars, then optional items will be added 
to the configuration. The optional items were initially part of 
the required configuration but were set aside in order to obtain a 
balance between hardware and personnel within an overall budget 
which was deemed feasible. 
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(7) Maintenance of Equipment: The primary hardware maintenance contract 
will be with DEC. Using DEC's standard s-day 12-hour maintenance 
contract for all items in the budgeted configuration results in 
monthly charges of $7,053. This figure includes estimates for six 
hardware items on which standard maintenance charges have not been 
announced. This level of maintenance may be adequate for the re- 
search activity of SUMFX. If more hours are needed in order to 
provide better backup support for the SUMCCF, the 5-day 12-hour 
assumption will be re-evaluated. In addition to the $84,600 for 
PDP-10 system maintenance, the budget includes $9,400 for mainten- 
ance contracts covering graphics stations, additional small machine 
peripherals, communications hardware, etc. 

( 8 ).. . 

(9) 

Olher Equipment: In addition to the items identified in the PDP-10 
system, SUMEX will require equipment for its engineering group, 
communications hardware, and graphics support. In a research and 
development program of the type proposed, equipment needs will arise 
which cannot be specified today. A few examples of the types of 
hardware which are likely to be required include: complete graphics 
station:for $8,000; special hardware interfaces for small machines 
for $10,000; expansions to the small machine equipment pool for 
$16,000; and communications hardware for $6,000. 

Alterations and Renovations: $45,000 are included in the budget 
in order to provide adequate facilities in which to house the 
SUMEX hardware. Extension of the existing space occupied by the 
ACME Machine Room will be needed. The University is being asked 
to provide structural modifications, This proposal includes the 
funds to provide necessary air conditioning, false floors, cable 
tray access, and some special electrical provision for the com- 
puting facilities. The cost estimate is rough at this time. 
Efforts will be made in the near term to obtain requisite approvals 
from the University plus the funding for the building modifications. 
Also, more detailed estimates of special facilities associated with 
the hardware will be prepared. 
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I. FUTURE PLANS 

Our plans beyond the requested five-year period of support call for hard- 
ware dedicated to the types of user projects listed in our proposal. We 
expect that the central hardware will continue to be available as a research 
resource for a limited number of users. New projects presumably will emerge 
calling for development of new computing techniques. The current talents 
of the staff will be deepened and new skills will be developed which we assume 
will prove highly useful in solution of some of tomorrow's problems. 

A lesson from the ACME experience is that technological change, as evidenced 
by the minicomputer revolution, must be carefully monitored. We hope to 
anticipate major changes more accurately so that new developments will inte- 
grate well with local research efforts. We would expect, based upon current 
trends, to involve ourselves with computer architectures other than the 
initial selection for this research resource. 
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Thls list contains papers voluntarily reported to ACME. 

Ballkian, H., A. Brodie, S. Wil loughby, A. Dowdy, G. Nokes. M. Wefnberger. and 
J. Luetscher, "Response of Plasma Aldosterone Concentration in Hypertensive 
Patients to Changes In Posture and Sodium Intake," CLIN. RES.. vol. 17. p. 141, 
Jan. 1969, (abstract). 

Barnett, C., J. Jackson, and H. Cann, "Child Spacing and Its Implications for 
Populat ion Control in Highland Guatemala Cotmnunity," presented at the 28th Annual  
Meet ing of the Society for Appl ied Anthropology, Mexico City. Mexico, Apr. 1969. 

Beatrice, E., I. Harding-Barlow, and D. Glick, "Electric Spark Cross-Excitation in 
Laser Microprobe-Enanisslon Spectroscopy for Samples of lo-25 Micron Diameter," 
APPLIED SPECTROSCOPY, vol. 23, pp. 257-259. 1969. 

Beatrice, E. and D. Gltck, "A Direct Reading Polychromator for Emission 
Spectroscopy," APPLIED SPECTROSCOPY, vol. 23, pp. 260-263, 1969. 

Beatrice, E., 0. Glick, E. Scribner, L. Alterton. R. Honey, I. Harding-Barlow. 
N. Peppers, and R. Rosan, "Q-Switched Ruby Laser for Emission Mlcrcspectroscopic 
Elemental Analysis," ANAL. CHEM., vol. 40. pp. 1178-1182, 1968. 

Becker, J.. Y.T. Thathachari, P.G. Simpson. "Molecular Conformation of 
L-DDPA," BIOCHEM. BIOPHYS. RES. COW.. Vol. 41, pp. 444-449. 1970. 

Eellville, J., J. Green, and W.  Forrest, Jr., "Respiratory Effects of 
Etomide and Codeine." CLIN. PHARH. THERAP.. vol. 9, pp. 142-151, 1968. 

Eellville, J. and W.  Forrest Jr., "Respiratory and Subjective Effects of 
d  and 1  Pentarocine," CLIN. PHARM. THERAP., vol. 9. pp. 142-151. 1968. 

Bellville. J. and J. Seed, "A Comparlson of the Resplratory Effects of 
Dextropropoxyphene and Codeine in Man."  CLIN. PHARM. THERAP.. vol. 9. 
pp. 428-434, 1968. 

Eellvllle, J., W. Forrest, Jr., J. Stevens, and E. Beer, "The Hypnotic Effects 
of Ethchlorvynol and Secobarbltal in Man,"  CLIN. PHARM. THERAP., vol. 9, 
pp. 625-530, 1968. 

Bellville, J.. L. Escarraga, S. Wallensteln, and R. Houd. 
"The Respiratory Effects of Codeine and Morphine In Man,"  CLIN. PHARM. 
THERAP., vol. 9, pp. 435-441, 1968. 

Bellville, J., G. Flelschli, and J. Defares. "A New Method of Study 
Regulat ion of Respiration--The Response to Sinusoidally Varying CO2 
Inhalation," COMPUTERS FOR BIOMEDICAL RESEARCH, vol. 2. no. 4. pp. 329-349. 
June 1969. 

Bellville, J.. G. Flelschll. and G. Attura, "Servo Control of Inhaled Carbon 
Dioxide." J. APPL. PHYSIOL., vol. 24, pp. 414-415, 1968. 

BernfIeld. M. and P. Maenpaa,  "Quantitatfve Variation in Serine Transfer 
Ribonucleic Acid during Estrogen-Induced Phosphoprotein Synthesis in Rooster 
Liver." BIOCHEMISTRY, vol. 8, pp. 4926-4935. 1969. 

Bernfield, M., "Chromatographic Propertles of Pyrrolidone Carboxylate-tRNA," 
submitted to J BIOLOGICAL CHEM. 

Bernfield, M., "Characterization of Pyrrolidone Carboxylate-RNA from Rat Liver," 
in preparation. 

Bodmer, W.  and L. Cavalli-Sforza, "A Migration Matrix Model  for the Study of 
Random Genetic Drift," GENETICS, vol. 59, pp. 565-592, 1968. 

Bodmer, W ., M. Feldman, and M. Nabholz, "The Evolution of the Rh Polymorphism: 
A Model  for the Interaction of Incompatlbllity, Reproductive Compensat ion, 
and Heterorygote Advantage," AMER. J. HUMAN GENETICS, vol. 21. no. 2. 
pp. 171-193, Mar. 1969. 

Bodmer, W., 3. Bodmer, 0. Ihde, and S. Adler, "Genetic and Serologlcal Associa- 
tion Analysis of the HL-A Leukocyte System,” CORUTER APPLICATIONS IN GENETICS 
(ed. N. Morton), Univ. Hawaii Press, pp, 117-127, 1969. 
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Bodmer, W., V. Miggiano. and H. Nabholz. "Hybrids between Human Leukocytes and 
a Mouse Cell Line: Production and Characterization." WISTAR INSTITUTE SYMPOSIUM, 
monograph no. 9. "Heterospecific Genome Interaction." (ed. V. Defendi), THE 
WISTAR INSTITUTE PRESS, 1969. 

Bodmer, W., M. Nabholz, V. Miggiano. "Genetic Analysis Using Human-Mouse Somatic 
Cell Hybrids," NATURE, vol. 223, pp. 348-363, 1969. 

Bodmer, W. and L. Cavalli-Sforza, "The Genetics of Human Populations." FREEMAN 
AND COMPANY, in press. 

Bodmer, W. and J. Bodmer, "Studies on African Pygmies IV: A Comparative Study 
of the HL-A Polymorphism in the Babfnga Pygmies and Other African and Caucasian 
Populations," AM. JOUR. HUM. GENET., July 1970. 

Bodmer, W. and B. Gabb, "A Micro Complement Fixation Test for Platelet Antibodies," 
HISTOCOMPATIBILITY TESTING, July 1970 
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to the Population Genetic and Segregation Analysis of the HL-A System." 
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Subset of PL/l," IFIP6B CONGRESS PROCEEDINGS, Edinburgh, Scotland, Aug. 1968. 

Brown, 8. and L. Soyka. 
Children: I. 

"Survey of Drugs Administered to Nine-Hundred Hospitalized 
Relation to Age, Sex, and Diagnostic Category," submitted to JAMA. 

Mar. 1970. 

Butsien, R, "L'informatique medicale aux Etats-Unis, MEDECINE et 
HYGIENE, Nov 1970 

*Calvert, J. Lee and John H. Frenster, "Economics of Effectiveness and 
Efficient 
(abstract . 3 

in Patient Care," CLINICAL RESEARCH, vol. 19 , p. 501 , 1971 

ffcalvert, J. Lee and John H. Frenster. "Economics of Investment in Biomedical 
Research and Current Patient Care," 
(abstract). 

CLINICAL RESEARCH, vol. 19, p. 499, 1971 

Cann, H., B. Van West, and C. Barnett, "Genetics of Diego Blood Groups in Guatemalan 
Indians: Use of Antiserums to Diego a and Diego b Antigens," SCIENCE, vol. 162. 
pp. 1391-1392. Dec. 1968. 

Clayton, R., "Methods in Enzymology," STEROIDS AND TERPENOIDS, vol. 15, 
Academic Press, 1969. 

Cohen, S. and J. Hurwitz, "Genetic Transcription in Bacteriophage : Studies 
of mRNA Synthesis in viva." J. m)L. BIOL.. vol. 37. pp. 387-406, 1968. 

Cohen, 5. and C. Miller, "Multiple Molecular Species of Circular R-Factor DNA 
Isolated from Escherichia calf." NATURE, vol. 224, pp. 1273-1277, 1969. 

Cohen, S. and C. Miller, "Non-Chromosomal Antibiotic Resistance in Bacteria: 
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Cohen, S. and A. Chang, "Genetic Expression in Bacteriophage . III. In- 
hibition of E. coli Nucleic Acid and Protein Synthesis during Develop- 
ment," J. MOL. BIOL.. Vol. 49, No. 3. pp. 557-575, May 1970. 

Collins, K. and G. Stark, "Aspartate Transcarbamylase: Studies of the Catalytic 
Subumt by Ultraviolet Difference Spectroscopy," J. BIOL. CHEW.. vol. 244. 
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"Catecholamine Excretion in Low Renfn Hypertension," CLIN. RES., 
vol. 18, p. 167, 1970, (abstract). 

Constantinou, C., and E. Butler. "Medical Application of Computer Displays 
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Kidney," PROCEEDINGS OF THE INTERNATIONAL SYMPOSIUM OF THE SOCIETY OF 
INFORMATION DISPLAY, Philadelphia, May 1971. 
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Constantinou, C.. E. Brfggs, R. Dale, and 0. Govan. "Real-Time Digital 
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URODYNAMICS, Chap. 33, Academic Press. New York, in press. 
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"Interactive Use of Timesharing System for Medical 
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Chatn," METHODS IN ENZYMOLOGY, (ed. R. Clayton), vol. 15, pp. 591-596. 
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No. 5, Nov. 1970. 
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ARCH. DERM.. vol. 98. pp. 248-259, 
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