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«John M. Chowning, Director
Center for Computer Resesrch
in Music and Acoustics (CCRMA)
Department of Music

Stanford University

Stanford, Califernia 94305

Movember 23, 1981

System Development Foundation .
181 Lytton, Suite 210
Palo Alto, California 94301

Requést for Support for Ongoing Work at the Stanford University
Center for Computer Research in Music and Acoustice (CCRMA)

Emergency Funding Request $304. 896
Lo Facility Support $ 95, 896
Hardware Support $209, 000

Backaround

Through. extensive application of _ computers in the generation and
processing of sound and the composition of music  from levels of the
micro—formal to the macro—formal, composers, from creative necessity, have
provoked a rohust interdependcy. between domains of scientific and musical
thought. Not only have science and technology enriched -contemporary
music, but the converse it alsoc +true: probiems of particular musical
importance often suggest or pose directly problems of scientific interest,
as well. Each having their own motivations. music and science interdepend
and in so doing define a unique relationship to their mutual benefit. It
is in this spirit that CCRMA has evolved over nearly twenty years o
become & natical and internatioal resource for research and composition.
The scope of the scientific-musical interaction at CCRMA is reflected in
the current population of ca. 40 active vsers distributed more or less
equally between music (composition and musicology) arnd science
{engineering, speech and hearing. computer science, and psychologu).
Experience has shown that the size of the vuser population at CCRMA is
nearly optimum for the nature of the research and musical activities being
pursued: it is small enocugh that intra-laboratory communicetion is easy,
yet large enough to provide for & broad variety of interests and
expertise. It is, therefore, the purpose of this proposal to define the
funding needed to optimize the staffing and operation of %the supporting
facility and to develop the computational environment to include the new
technology and its attendant toncepts

It is generally agreed that personal computers linked together <through
networks is one of the more attractive recent developments in computer
systems. It is also agreed . that maintaining as part of  the network a
large computer with large storage capacity is desirable for computational

tasks inappropriate to small computers. and For File storage and archiving.



As the Computer Science Department at Stanford is connecting its 1large
computers via Ethernet and developing the Motorela 68,000 based Sun
personal computing stations, CCRMA would benefit greatly by following the

same direction. We propose then +to upgrade our current large computer
system to meet current computational needs and create our ocwn local
Ethernet which will have a ‘gateway’ to the other campus networks. In

addition to the known qualities of the Sun terminal of powerful graphics
and computation: the Sun station is particularly attractive to CCRMA in
two ways: (1) it is based in the € language and UNIX system which is the
principle language at both UCBD and MIT (in addition to many other
computer music groups) facilitating inter—laboratory communication, and
(2) it is a modular architecture based on a standardized bus and card
which allows peripherals and specialized inter—faces to be connected with
very great esse

Interfaces for psychoacoustic and music research-

The Sun architecture provides an ideal environment for the development of
specialized man—-machine interfaces to control synthesizer—processor
modules. Any  one Sun station cen be modified, debugged, etc. without
effecting the rest of the sustem. We -plan te develop an "interaction
console" which wildl have provision for a number of input devices such as
clavier keybord. knobs, tablet, and more specialized interfaces to, for
example, capture performance gestures of high~dimensional activity such as
violin performance. Fsychoacoustic research can make extensive use of
such devices in interactive experiments as well as music research and
composition. ‘

"The consideration of LISF machines is based on the fact that CCRMA is
currently engaged in & research project of a predominantly A I. nature.
the segmentation— segregation of polyphonic acoustical signals where music
manuscript ie the output. This effort involves a great deal of signal
precessing which is “informed’ from higher levels. We believe thst a LIBP
machine on the Efhernet with an array processor is the preferred
environment for such research.



Request for early funding: I

I indicate here with ## (totaled in right-most column) those budget items
which I request the foundation to consider for funding beginning in January
1982. The total requested for early funding is $304,896 .which is to be

used to:

1. order & high-speed processor and memory and have operational by June {1¢
2. up-grade the real-time digital synthesizer—processor,

3. support personnel who are critical to the development of the sustem, and
4. meet some of the on-going operating expenses. ’

The high—-speed processor is of critical importance to the research and
composition being pursued at CCRMA as the current processor is not
sufficiently fast to meet our computational demand. Funding +for key
personnel and operating expenses must in any case be found. Theretfore,
early funding will allow a much needed vpgrade of the computer. system and
allow me to divert +time from fund raising to my own Ttesearch and
composition.



Budget

I. Facility Support (198B2-1985 at 104 increase per year - CCRMA has a2 licens
agreement with a major manufacturer of electronic instruments. Royalty
income will increase over the next five or six years such that CCRMA
will be able to become selF supporting).

Total Funding
Request

Early Fundin

Request
1982

A. Permanent Staff

1. hardware engineer (to be appointed)

2. auvdio technician (to be appuointed)

3. system programmer. John Mock

4. administrative asst, Patte Wood, 50%

5. secretary (to be appointed)

6. Senior Res. Assoc., Loren Rush, 75%
benefits (19 3%)
total

B. Temporary Staff

1. research assistants 4 12,000
2. post—doctoral research (2 @ 22, 000) 44, 000
3. guest composers % researchers 70, 000
(2 & 33k) e
A v : #1246, 000
benefits (19 3%) ”4.000
total $1JO Q00
C. Expendables
1. hardware maintenance contracts $15, 000
2. computer and audic supplies 9, Q00 = S, 000
3. communication 3, BOQ wx 3, 500
4. misc. v 2, 000 #% 2, 000
5 campus ethernet connection 4, 000
total $292, 000 =% %10, 000
TOTAL FOR 1982 %347, 000 % $95, 876
With 10% increase per year
TOTAL FOR 1983 H38B2. 000
" 1984 $420, 000
" 1985 84462, GO0
TOTAL FACILITY SUPPORT %1, 611, 000

(2 @ &, 000)

salary

## H95, 894

REQUESTED FOR EARLY FUNDIﬂG

s’


Andrew Nelson


;fA:

B,

€.

3fUpgfading_oF the Current Computing System

_Hardware (one time costg)

Total Funding

1. Upgrade Foonly F2 to F4 processor
with 2 megawords memory and cache memory
Additional 670 mbyte disk drive
10 additional disk packs
Additional tape drive and controller
Upgrade Grinnel display system
1 512 boadrd and
Video switch
12 additional display terminals
Upgrade 8C digital synthesizer—processor
“Precision printer-plotter for music mss.

SERARN

DoND

total

Addltlonal computing equipment necessary in order to extend

Request

$160, 000
25, 000
12, 000
10, 000

2, 500

8, 500
11, 000
30, 000
44, 000

P i s

%30, 000

research capabilities to meet the current stdndards

10 8un Work Stations
Ethernet interface to F4 prncessor
Lisp machine system

(2 processors, array processor)
Development of specialized interfaces

L=

hay

and modular synthesizer—processor ca.

total
Upgrading éF the Audio Recording and %onitcring

1. Upgrade digital conversion system

{ADCs and DACs with audio switch)
Digital mastering tape recorder
Develop lé&é-channel digital mixing board
24-channel analog mixing board
4 gtudio tape recorders
10 additional sudio stations

RUIE SR

~total

TOTAL
%6.5 cales tax

TOTAL HARDWARE COBTS
- REQUESTED FOR EARLY FUNDING

By

b

% &0, 000

15, 000

140, G00

100, 000

$315,GOO

stem -

20, 000
=0, 000
25, 000
30, 000
38, 000
27,000

$160, 000

%777, 000

$ 51, 400

838, 400

Early Funding
Request

**5160'00010%MM

#% 2,500 ML

## 3,500 5¥ul"
i 30,00014p40

##$196, 000

14, 01694
8%

##4194, 000
1% 12, 740

##$209, 000



I11.

SUMMARY

Total Funding Early Fundin
' Request Request
TOTAL FACILITY SUPPORT : - $1,611,000 #%% 95,894
TOTAL HARDWARE COSTS % 838, 000 #%#4209, 000
TOTAL PROPOSED PROJECT COSTS - $2, 449, 000

TOTAL REQUESTED FDOR EARLY FUNDING ##$304, 894



